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Preface

Signetics would like to thank you for your interest in our ACL product family. Utilizing
a ipm CMOS process, Signetics’ ACL has joined the lowest power-delay product
family in the market today. This, coupled with its standard setting, low-noise, system
reliable pinout, makes it an obvious favorite among system designers.

In addition to ACL, Signetics Standard Products Division offers the industry’s broadest
line of commercially available logic products. These products span a wide speed/
power spectrum from 100K/10K ECL, to FAST to 74HC/HCT and other industry
standard families such as: the CMOS 40008 series, 74, 74LS, 74S, 8T, and 8200
Logic. Information regarding these products lines is also available from your nearest
Signetics Sales Office, sales representative, or authorized distributor.

Standard Products Division
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Product Status

DEFINITIONS

Data Sheet

Product Status

Definition

Formative or In Design

This data sheet contains the design target or goal spacifi-

This data sheet contains a prefiminary data and supple-
mentary data will be published at a later date. Signetics
reserves the right to make changes at any time without
nolice in order o improve design and supply the bast
possible products.

This data sheet containg Final Specifications. Signetics
reserves the right to make changes at any time without
notice in order to improve design and supply the best
possible product.
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INTRODUCTION

There is littie doubt that CMOS is closing
in on bipolar technology as the mainstay
of integrated commodity logic. Advanc-
ing technology is rapidly eliminating the
old trade-offs between speed and power
dissipation (see Figure 1), and problems
peculiar to CMOS such as latch-up and
ESD sensitivity have already been
solved. However, until now, CMOS logic
ICs have been unable to match the high
speed and the high current output of TTL
technologies which is essential for opera-
tion in the bus or transmission line envi-
ronment of the fastest logic systems.

The introduction of the Advanced CMOS
Logic (ACL) family of ICs removes this
hurdie. Signetics fabricates ACLin a 1-
micron twin-well CMOS process with
recessed local oxidation and a titanium
disilicide layer on the gate, source and
drain areas to reduce the contact and
interconnect resistance. This, together
with oxidation of the gate sidewalls for
reduced capacitance, leads to increased
drive and speed:that equals that of the
fastestbipolar TTL logic. Withan average

propagationdelay of 5ns (150MHz opera--

tion) and 24mA sink/source capability,
ACL supplements the HE4000B and
HCMOC IC ranges to allow designers to
impiement the outstanding CMOS bene-
fits of wide and symmetrical noise mar-
gins, high reliability, and reduced power
dissipation across the whole speed spec-
trum of logic circuitry.

The inevitable fast edges associated with
the exceptionally high speed of ACL. re-
quired one final hurdle tobe removed: the
problem, whichalso exists forfast-switch-
ing bipolar logic, can reduce system noise
margins, cause loss of stored data and
reduce system speed. We have solved it
for ACL. by discarding the traditional cer-
ner supply pinning arrangement and
simultaneously adopting a flowthrough
architecture wherein the supply pins are
at the center of each side of the package
(where the internal inductance is mini-
mum), all the input pins are on one side,
all the output pins are on the other, and
control pins are at the comers. Although
this solution means that ACL is not pin-
compatible with the comparable TTL and
HCMOS functions, as an engineering-
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driven company, we felt that the consid-
erations of improving system reliability,
simplifying pcb design and reducing
board area should take precedence.

All types within our ACL family have out-
puts that are both CMOS and TTL-com-
patible and are available for operating
temperature ranges of -40°C to +85°C
(commercial/industrial: 74AC/ACT pre-
fix) or -55°C to +125°C (military: 54AC/
ACT prefix). They come in two versions:

 Fully buffered 54/74AC types with
CMOS-compatible input switching
fevels {typically V../2) and a supply
valtage range of 3V to'5.5V far all-
CMOS systems
« Fully buffered 54/74ACT typés with
TTL-compatible input switching
levels (typically 1.5V) and a supply
. voltage range of 5V+10% for
interfacing with TTL systems
Since the low power dissipation of our
ACL ICs makes them ideal for circuitry on
densely packed boards in small enclo-
sures, we didn't overlock the need to
make them compatible with surface
mounting technology which is being in-
creasingly used for automated assembly
of electronic equipment to achieve signifi-
cant reduction of its size and weight.
Production quantities of a/f our ACL ICs
are available in DIP packages and in SO
(small outline) packages. The dimen-
sions of the latter were originally devel-
oped by us and now form the basis of

. JEDEC standard publication 95 (also

publishedin IEC standard document 191-
2, family A76).

ACL iCs are completely latch-up free and
have complets protection against electro-
static discharge (ESD) at their inputs.

ACL IN A NUTSHELL

ACL has all the well-known attributes of
our HCMOS family combined with faster
operation and increased drive capability.
Here are 14 reasons why Signetics is
head and shoulders above the rest:

* A comprehensive type range from
simple gates to shitt registers and
counters

+ Ali types available in 74AC versions

1-3

(CMOS input levels) and 74ACT
varsions (TTL input leveis)

All types available in SO (small
outline) packages as well as in DIP,
SO you can use surface-mount
techniques to increase pcb packing
density. The 14 and 16-pin SO
packages are the narrower 150mil
{3.8mm) versions and are available
on 16mm tape on 13 inch diameters
reels (2500 ICs). The 16, 20, 24
and 28-pin SO packages are 300mit
(7.6mm) wide and are available on
24mm tape with 1000 ICson a 13
inch reel. The body width of all the
DIP packages {14 to 28 pins) is
300mil (7.6mm).

Completely latch-up free and tully
ESD protected up to $2kV (human
body model) at all inputs and
outputs.

Low power dissipation. Typical
quiescent current per package is
only a few nanoamps for gates, flip-
fiops and MS|. Typical counter
operating current with a 5V supply is
250puA at TMHz and increases
linearly with frequency.

24mA sink/source current. For
incident wave switching 74AC/ACT
types can provide +75mA (for driving
a 50Q load).

ACL input current is only 1yA in the
High or Low state. This is essen-
tially zero compared with the input
current of TTL technologies. The
fan-out to other CMOS ICs is
therefore only limited by load
capacitance considerations and not
by DC loads.

More than three times the noise
immunity of TTL. Input switching
levels are between 30% and 70% of
V... for 7AAC types and between

0. ?I and 2V for 74ACT types. The
output swing for all ACL ICs is from
0.1V 1o V-0.1V with a foad of
50uA (fifty ACL inputs), and from
0.5V 1o V,.-0.8V with a ioad of
+24mA.

The input switching threshold level
is subject to a variation of only
1+60mV over the entire temperature
range, much less than the £300mV
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Figure 1. The Logic Famitly Speed/Power Sectrum

specified for advanced TTL families.

* Wide supply voltage range. AC
versions are specified with a supply
from 3V 1o 5.5V (the internal logic
state is maintained down to 2V).
Battery back-up is no problem and’
automotive applications are pos-
sible. TTl-compatible ACT versions
are specified with a supply of 5V +
10%.

*  With a 5V supply, average propaga-
tion delay for a gate is 5ns for either
High-to-Low or Low-to-High transi-
tions into a‘capacitive load of 50pF.
On-chip propagation delay for gates
is only 0.5ns. Typical operating
frequency is up to 150MHz at 25°C
andf. .. Is simply specified with
50% tactor. -

« Outputs have edge control circuits to
reduce the effective dv/dt, thereby
further reducing switching noise.
The output buffers are standardized
to allow symmetrical output current
sourcing and sinking for equal
output rise and fall times. This
results in simplified design combined
with optimum speed and AC
performance.

+ Center supply pins and flowthrough
architecture to minimize ground and
supply rail glitches during simultane-
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ous switching’of outputs, and to
simplify board layout.

* All ACL critical inputs have a new
patented dynamic hysteresis to
make them less susceptible to slow
input edges. (A critical input is
considered an input which controls
more than one output.)

* Extensive customer support is
-available.

» Signetics ACL ICs are alternate-
sourceby TI. . -

A CLOSER LOOK AT ACL

Supply Voltage

ACL circuits with the type number prefix
74AC operate from a supply voltage
range of 3V 10'5.5V which meets the new
industry JEDEC standard No. 8 which
specifies 3.3V 10.3V for regulated power
supply systems. : The internal logic of
74AC circuits will, however, maintain itg
stage with.a supply voltage as low as 2V.
This facllitates the use of a lithium battery

asaback-up supply. ACL circuits withthe . -

type number prefix 74ACT operate from a
supply voitage of 5V +10% which is con-
sistent with the Supply voltage for the TTL
logic circuits with which they are intended
to interface.

14

Power Dissipation

One of the most important requirements
for any logic system is low,power dissipa-
tion because it minimizes system cost,
allows higher packing density, and results
in improved reliability because of lower
operating temperature.

The typical quiescent power dissipation
of an ACL gate (2.5nW) is more than six
orders of magnitude less than that of -
bipolar TTL functions. This is because,
unilike TTL circuits, CMOS circuits dissi-

* pateonly negligible power due to leakage

currents when they are not switching.
The maximum quiescent current per ACL
package for SSI (40uA) is less than 1% of
that of an equivalent TTL package with
50% of the gates in the High state. .The
typical dynamic power dissipation of ACL
gatesis aiso very low. With 50pFiead and
a5V supply, itis 0.18mW at 100kHz rising
to only 18mW at 10MHz, two-thirds of
which is dissipated in the load capaci-
tance. This is considerably lower than,
that of the fastest TTL circuits, particularly
at lower frequencies where their high
quiescent current predominates over
their dynamic current.
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The power cross-over frequency where
ACL and TTL dissipate the same power is
about 10MHz for a gate, and more than
20MHz for a flip-flop. However, in a
practical logic system, only a few of the
logic elements operate at the maximum
clock frequency, so the average operat-
ing frequency is much lower, giving ACL

ICs an even greater. advantage over

advanced TTL. In a more complex sys-
tem comprising a divider chain of six flip-
flops, the power cross-over frequency no
longer exists. At 30MHz, ACL still dissi-
pates only one sixth of the equivalent
advanced TTL dissipation. If the divider
chain'is lengthened, or the system com-
plexity increased, the power saving in-
creases even more.

Propagation Delay o

The on-chip propagation for a single ACL
gate is only 0.5ns. For an entire ACL
package with a 50pF load, it is 5ns aver-
age for High-to-Low or Low-to-High tran-
sitions. Moreover, propagation delay is
specified over the entire operating tem-
perature range and at two system supply
voltages (3.3V+0.3V and 5V 1 0.5V). For
user convenience, we also specify the
minimum propagation delay. The speci-
fied limits are comparable to those for the
most advanced TTL logic. The AC char-
acteristics of ACL are improved by stan-
dardized output buffers which allow equal
rise and fall times. The typical switching
frequency limitfor ACL is 150MHz at 25°C

and is specified with a 50% duty factor so
you don't have to tweak the pulse widths
as you do with TTL. Due to the high drive
current capability of the low impedance
ACL outputs, propagation delay variation
as a function of load capacitance is much
less than that of most other logic ICs.

Noise Immunity

- The input switching levels for 74AC ICs

are always between 30% and 70% of

Output swing is from 0.1V to
055 wia woac ot S0pA (50 Y
inputs). For 74AC circuits driving 50
CMOS inputs, the low- and high-level
noise immunity with a 4.5V supply is,
therefor, 28%of V... ltis even greater for
a higher supply voltage 74ACT ICs
match the Low-level noise immunity of
TTL at higher operating temperatures (up
10 85°C) and exceed itat 70°C. The High-
level noise immunity is three times that of
TTL. ACL ICs are, therefore, ideally
suited for use in electrically noisy environ-
ments such as those encountered in in-
dustry, telephony and automotive appli-
cations.

Drive Capabiiity

Although the ACL family has the low input
current which is a characteristic of CMOS
circuits, it is capable of providing output
current of up to 24mA without sacrifice of
noise immunity or switching speed.
Moreover, unlike the fastest TTL circuits,
all ACL ICs have standardized output

Veo
FROM
INPUT- Lo
PIN DISTRIBUTED
RESISTOR

(a) ACL input Protection Network

1.5kQ

™

ACL

{b) 'Human Body Model' Test Arrangement

Figure 2. The inputs of ACL ICs Are Fuily Protected Against ESD.
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buffers which allow symmetrical output
current sinking and sourcing to obtain
equal rise and fall times. This simplifies
design and results in optimum speed and
AC performance.

The drive current specified for ACL is
valid over the entire operating tempera-
ture range and, since the input current for
ACL circuits is only 1pAinthe High or Low
state, the fan-out when driving other
CMOS circuits is only limited by load
capacitance considerations and not by
the available drive power. However, in
the fastest logic systems, ACL will proba-
bly be working in a transmission line
environment where its low output resis-
tance (2002 max.) is of particular signifi-
cance for reducing a system’s suscepti-
bility to crosstalk and induced noise, and
for guaranteeing incident wave switching
to optimize system speed. For example,
to guarantee incident wave switching
over the commercial temperature range,
the sink/source capability of ACL is 75mA
at Vy=1.65V which allows terminated
lines with a characteristic impedance
down to 50Q to be driven at the maximum
supply voltage.

ESD Protection

The ACL input network shown in Figure
2(a) incorporates reverse-biased diodes
between the positive rail, input pins and
ground in order to clamp the input voltage
to provide ESD protection and limit the
amplitude of any ringing. These diodes
have typical forward voltage drops of
0.9V and reverse breakdown voltages of
18V. ACL inputs can withstand ESD of
greater than +2kV from the ‘human body
model’ (1.5k ohm, 100pF, 13ns pulserise
time) shown in Figure 2(b). This meets
MIL-STD-883B, Method 3015.

Large inherent diodes formed by the drain
surfaces of ACL output transistors pro-
vide protection and allow discharges up
to 2kV to be sustained without damage to
outputs.

ACL is Latch-up Free

Latch-up can be reduced by the use of
extensive guard rings, but at the expense
of increased chip area. in our ACL family,
we've completely eliminated latch-up by
growing the high-resistivity p~ epitaxial
layer on a very low-resistivity p* layer and
thereby prevents parasitic bipolar transis-
tors from being forward biased. This, plus
proprietary layout rules and process
parameters that even further reduce the
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gain of the parasitic bipolar transistors,
means that our ACL ICs are completely
latch-up free.

We've subjected our ACL ICs to latch-up
tests with ratings far exceeding those
spacified by JEDEC. In no case did latch-
up occur. For example, input/outputs can
withstand currents as high as 100mA DC
or 450mA pulsed. V¢ breakdown for
ACL ICs doesn't occur untll a supply cur-
rent of 6.8mA,; this requires a supply volt-
age of more than 21V. After breakdown,
the supply voltage always snaps back to
a level far greater than the maximum
operating supply voltage. So, latch-up
will notoccur in the event of severe supply
over voltage.

74ACT - FOR INTERFACING
WITH TTL

Since the entire type range of ACL ICs is
also available in 74ACT versions, it is
easy to drive ACL from ALSTTL, ASTTL
or FAST-TTL outputs without using
power consuming pull-up resistors at the
bipolar logic outputs to maintain ade-
quate noise margins.

All the advantages previously described
for 74AC ICs naturally also apply to the
74ACT versions. The only differences
are that the propagation delay is slightly
longer and the nominal supply voltage

and the input structure of the 74ACT
types have been modified to match TTL
characteristics. The modified input struc-
ture not only adapts to TTL input switch-
ing levels, but also reduces power con-
sumption when a minimum TTL High
output level of 2.4V is applied to a 74ACT
input.

For TTL compatibility, the supply voitages
for 74ACT ICs is 5V £10%. Unlike 74AC
ICs which have an input switching thresh-
old of 50% of V.., the.input switching
threshold of 74A(?$ typesis 1.5Vandthe
inputs switch between the same levels as
TTL (Vi max=0-8Y. V)in=2V). The tem-
perature sensmvny J‘ {P,e input switching
threshold, however, is only +60mV over
the entire temperature range, so the
noise margins also remain very stabie
over the temperature range. With a 4.5V
supply and an output current of 50uA (50
ACL inputs), a 74ACT output swings
between 0.1V and V,.-0.1V. With the
maximum output current of 24maA, it
swings between 0.5V and V..-0.8V. So,
fora 74ACT IC with a 4.5V supply driving
fitty ACL inputs, the noise margins are
53% of V.. (High) and 15.5% of V,
(Low). Forasimilar LSTTL IC, they wou (ig
be only 15% of V(High and 8% of V
(Low). Even when a74ACT IC is deliver-
ing 24mA, the noise margins are 42% of
Ve (High) and 6.6% of V. (Low).

SAFE DRIVING-INTERFACE REQUIREMENTS

ADVANCED TECHNOLOGY
MAKES IT POSSIBLE

The 10-mask ACL. construction is a result
of our continuing development program
to enhance the proven polycrystalline sili-
con (polysilicon) gate CMOS process. it
incorporates several technological inno-
vations for increasing packing density,
speed, and reliability.

The twin-well p/n” structure and doubie-
layer metal interconnects aliow a high

packing density which will also facilitate
development of future MSULSI circuitry.

Three main features contribute to the

" exceptionally high speed of ACL. Firstly,

the effective length of the transistor gate
is only 1um, resulting in an on-chip propa-
gation delay of only 0.5ns. Secondly,
there is a self-aligning titanium disilicide
(salicide) layer on the source gate and
drain to reduce series resistance and to
reduce contact resistance between the 2-
layer metal interconnects and the junc-
tions. Thirdly, oxidation of the sidewalls of
the gate minimizes the gate/source and
gate/drain capacitances.

Reliability is assured by using copper-
doped aluminum on tungsten intercon-
nects to achieve high resistance to-elec-
tromigration. A very thin titanium layer
below the tungsten promotes adhesion to

Safe driving-interface requirements TO
HC/AC HCT/ACT HE40008 HE4000B T
5V supply 5V supply 5V supply 6-15V supply | 5V supply ECL 10K

HC/AC
SV supply direct direct direct 4104 direct 10124
HCT/ACT
5V supply direct direct direct 41 0§ direct 10124
HE4000B
5V supply direct direct direct 4104 direct 10124
HE4000B
6-15V supply | 4049 or 4050 | 4049 or 4050 | 4049 or 4050 | direct 4049 or 4050 | transistor
TTL pull-up pull-up
5V supply resistor direct resistor 4104 direct 10124
ECL 10K 10125 10125 10125 transistor 10124 direct

* Includes LS, S, STD, FAST, ALS and AS

NOTES:

direct = without interface components

4104 = Low-to-High level shifters from the HE4000B family

10124 = TTL to ECL transiator from the ECL 10K and 100K families

10125 = ECL to TTL translator from the ECL 10K and 100K families

4049/4050 = High-to-Low leve! shitters from the HE4000B family
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Infroduction

the underlying oxide. Furthermore, a p’
epitaxial layer on a low-resistivity p* sub-
strate resuits in a high degree of latch-up
immunity.

NEW PINOUTS FOR ACL ADD
RELIABILITY AND SIMPLIFY
DESIGN

The fast rise and fall times associated .

with high speed logic can lead to noise
problems when one or more outputs of an
IC switch from one logic state to another.
As shown in Figure 3 this discharges the
load capacitances through the intemal
supply pin inductance, thereby causing a
transient that lifts up the on-chip ground
and reduces the effective supply voitage
to the chip. The problems are particularly
severe in CMOS logic in which the out-
puts can switch almost from one supply
rail to the other. Referred to as simultane-
ous switching noise, the transient ap-
pears on any unswitched output(s) of the
switching IC and has a peak amplitude
directly proportional to the number of
outputs simultaneously switched and to
the intemal inductance associated with
the IC supply connections. This lifting up
of the GND and consequent reduction of

levels degrades system reliability by
r& ucing noise margins, reducing speed,
causing loss of stored data and causing
false switching.

it is a common misconception that supply
decoupling capacitors located adjacent
to each IC will eliminate simultaneous

output switching transients. The output
capacitance discharge noise is related to
the absoiute inductance of the supply
connection between the chip in the IC and
the external supply groundplane. Since
muttilayer boards provide excelient sup-
ply and groundplanes, improvement can
only be achieved by manufacturers taking
measures to reduce the supply lead in-

ductances within the IC. Supply line

decoupling should be similar to that used
for TTL systems operating at comparable
speed.

In the early days of integrated logic, IC
manufacturers were forced to position the
supply pins at diagonally opposite cor-
ners of the package because of layout
restrictions imposed by single-sided
print-boards which were in universal use
atthattime. However, in today’s world of
double-sided and multilayer print-boards
and much faster logic, placing the supply
pins at diagonaily opposite corners of the
package where the long bonding wires

and lead frame segments have the maxi-

mum inductance ¢an no longer be consid-
ered to be good engineering practice
because it's the worst possible position-
ing from the point of view of simuitaneous
switching noise. So, for our. ACL ICs,
we've decided that optimum reliability is
tar more important than pin compatibility
with TTL, and we've relocated the GND
and V.. pins; 16-pin ICs with 3 or 4

outputs fiave two GND pins and two Vi,
pins; 20, zlandza-pInICswmsormore

v

cc

oD
C =t TN (W] vee
0 = q; [W)oy —>0
t —» D, [0, =
|~ D, Ao, «—1
0 -—a, [flo, —» 0
| ==, (A0, «—
0 % a, [fjo; —>0
[ [B]cr e—c
o
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o (3] voc
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0 %= 0y Eu. b nd
0 @ Oy [B)o; «—1
0 G Qg :ﬂw e
Figure 4. Flow-through Architecture of
: TAAC11174.

outputs have four GND pins and two V..
pins.

Tests performed on our octal ACL ICs
with the new pinning reveal that, when
seven outputs are simultaneously
switched from High to Low, the amplitude
of simultaneous switching noise stays
woell below the Low input switching level
and is only about 35% of that for an IC with
comer GND and V., pins.

We've also rationalized the positioning of
the /O and control pinning of ACL. ICs as
shownin Figure 4. Allthe inputs surround

pin(s) on the side of the package
with tgg_ highest pin numbers, and all the
outputs surround the GND pin(s) on the
other side of the package. The control
pins are strategically placed at the cor-
ners of the package. This ACL flow-
through architecture, which is used for all
ACL ICs in both DIP.and SO packages,
reduces the total inductance of outputs
(bonding wire plus lead frame and output
pin) between the chip and the pcb tracks.
Itaiso facilitates positioning of decoupling
components, simplifies pcb design .and
fault-finding, and decreases the area of
pcb required.

April 1988
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Numeric Index

TyeNO. NO.OF

PINS DESCRIFTION CATION PAGE
74AC/ACT11000 16 Quad 2-Input NAND Gate 8Si 53
TAAC/ACT11002 16 Quad 2-Input NOR Gate EL] 57
74AC/ACT11004 20 Hex inverter Ssi 5-11
74AC/ACT11008 16 Quad 2-input AND Gate SSI 515
TAACIACT11010 18. . Triple 3-Input NAND Gate ] 5-19
T4AC/ACT11011 16 Tripie 3-input AND Gate Ssi 5-23
74AC/ACT11013 14 Dual 4-Input NAND Schmiitt-Trigger SSi 527
74AC/ACT11014 20 Hex Inverter Schmitt-Trigger Ssi 531
74AC/ACT11020 14 "Dual 4-Input NAND Gate . SS| 535
74AC/ACT11021 14 Dual 4-Input AND Gate SSi 5-39
TAAC/ACT11027 16 Triple 3-input NOR Gate Ssl| 543
T74AC/ACT11030 14 8-input NAND Gate SSi 547
74AC/ACT11032 16 . Quad 2-Input OR Gate SSi 551
T4AC/ACT11034 20 Hex Non-inverter SSi 5-55
74AC/ACT11074 14 Dual D-Type Flip-Flop w/Set and Reset; Positive-Edge Trigger SSi 559
74AC/ACT11086 . 16  Quad 2-Input Exclusive-OR Gate Ssi 566
74AC/ACT11108 18 Dual J-K Fiip-Flop w/Set and Reset; Positive-Edge Trigger Ssi 570
T4AC/ACT11112 16  Dual J-K Flip-Flop w/Set and Resst; Negative-Edge Trigger MSI 5-77
74AC/ACT11132 16 Quad 2-Input NAND Schmitt-Trigger SSi 584
74AC/ACT11138 16 3-t0-8 Line Decoder/Demultipiexer; Active-Low MSi 588
74AC/ACT11139 16 Dual 2-to-4 Line Decoder/Demuitiplexer; Active-Low MS| ¥
TAACIACT11151 16 8-Input Multiplexer MSt 504
T4AC/ACT11153 16 Dual 4-input Multiplexer mSi t
74AC/ACT11157 20  Quad 2-Input Muliplexer MS t
74AC/ACT11158 20 Quad 2-Input Multiplexer, INV MSI 5100
74AC/ACT11160 20  Synchronous Presettable Synchronous BCD Decade Counter; Asynchronous Reset............... MSi 5105
T4AC/ACT11161 20  Synchronous Presettable Synchronous 4-Bit Binary Counter; Asynchronous Reset . t
74AC/ACT11162 20 Synchronous Presettable Synchronous BCD Decade Counter; Synchronous Reset 51185
74AC/ACT11163 20  Synchronous Presettable Synchronaus 4-Bit Binary Counter; Synchronous Resst t
7T4AC/ACT11168 20  Synchronous Up/Down BCD Decade Counter t
74AC/ACT11169 20 Synchronous Presettable 4-Bit Up/Down Binary Decade Ci t
74AC/ACT11174 20  Hex D-Type Flip-Flop w/Reset; Positive-Edge Trigger t
74AC/ACT11175 20 Quad D-Type Flip-Flop w/Reset; Positive-Edge Trigger 5124
74AC/ACT11181 28 - 4-Bit Arithmetic Logic Unit t
74AC/ACT11190 20  Asynchronous Presettable Synchronous Decade Up/Down Counter w/Single Clock 5131
T4AC/ACT11191 20 - Asynchronous Pressttable Synchronous 4-Bit Binary Up/Down Counter w/Single Clock .. 5142
74AC/ACT11192 20  Asynchronous Presettable Synchronous BCD Decade Up/Down Counter w/Dual Clock ...
T4AC/ACT11193 20  Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter w/Dual Clock............ +
T4AC/ACT11194 20 4-Bit Bidirectional Universal Shift Register 5-153
74AC/ACT11238 16.. 3-to-8 Line Decoder/Demultiplexer; Active-High 5161
74AC/ACT 11239 16  Dual 2-to-4 Line Decoder/Demultiplexer; Active-High +
TAAC/ACT11240 24 Octal Buffer/Line Driver, INV (3-State) 5167
7AAC/ACT11241 24  Octal Buffer/Line Driver (3-State) 5171
74AC/ACT11244 24 - Octal Buffe/Line Driver (3-State) 5175
T4AC/ACT11245 24  Octal Transceiver w/Diraction Pin (3-State) 5179
74AC/ACT 11251 16 8-Input Multiplexer (3-State) 5183
74AC/ACT11253 16 Dual 4-Input Multiplexer (3-State) 5189
T4AC/ACT 11257 20 'Quad 2-input Multiplexer (3-State) 5-195
74AC/ACT 11258 20 Quad 2-Input Mutltiplexer, INV (3-State) 5201
T4AC/ACT11269 28  Synchronous Presettable 8-Bit Binary Up/Down Counter t
74AC/ACT11280 14 9-Bit Odd/Even Parity Generator/Checker 5207
74AC/ACT11286 14  9-Bit Odd/Even Parity Generator/Checker w/Bus Drive 1O Port 5212
74AC/ACT11298 24 8-input Universal Shift/Storage Register w/Asynchronous Reset and Common /O Pins t
T4AC/ACT11323 24  8-input Universal Shitt/Storage Register w/Synchronous Reset and Common /O Pins ........... t
74AC/ACT11352 16 ' Dual 4-Input Multiplexer, INV

For more information on these devices contact your local sales organization; see addresses on back cover.

Aptii 1988

1-8



Introduction

NO. OF CLASSIFI-

TYPE NO. PINS DESCRIPTION CATION PAGE
74AC/ACT11353 16 Dual 4-Input Muttiplexer, INV (3-State) MSI 5218
74AC/ACT11373 24  Octal D-Type Transparent Latch (3-State) MS 5224
74AC/ACT11374 24  Octal D-Type Flip-Flop; Positive-Edge Trigger: 3-State MS! 5-231
74AC/ACT11378 20  Hex D-Type Flip-Flop w/Enable; Positive-Edge Trigger MSI 1
74AC/ACT11379 20  Quad D-Type Flip-Flop w/Data Enable MSI 1
74AC/ACT11520 20  8-Bit Identity Comparator w/input Pull-Up MS 5-237
74AC/ACT11521 20  8-Bit ldentity Comparator MS| 5242
74AC/ACT11533 24  Octal D-Type Transparent Latch, INV (3-State) MSI 5247
74AC/ACT11534 24  Octal D-Type Fiip-Flop; Positive-Edge Trigger, INV (3-State) 5-254
74AC/ACT 11568 24  Synch. Pressttable BCD Decade Up/Down Counter w/Synch. and Asynch. Reset t
74AC/ACT11569 24 Synch. Presettable 4-Bit Binary Up/Down Counter w/Synch. and Asynch. Reset ........ . 1t
74AC/ACT11579 24  8-Bit Binary Up/Down Counter w/Common /O Pins; Synch. and Asynch. Reset (3-State) ...... MSI t
74AC/ACT11620 24  Octal Transceiver w/Dual Enable: 3-State, INV MS t
74AC/ACT11623 24  Octal Transceiver w/Dual Enable (3-State) t
74AC/ACT11640 24  Oclal Transceiver w/Direction Pin, INV (3-State) 5-260
74AC/ACT11643 24  Octal Transceiver (3-State); True/INV t
74AC/ACT11646 28  Octal Transceiver/Register w/Direction Pin (3-State) t
74AC/ACT11648 28  Octal Transceiver/Register w/Direction Pin, INV (3-State) t
T4AC/ACT11651 28  Octal Transceiver/Register w/Dual Enable, INV (3-State) 1
74AC/ACT11652 28  Octal Transceiver/Register w/Dual Enable (3-State) t
74AC/ACT11657 28  Octal Transceiver w/B-Bit Parity Checker/Generator t
74AC/ACT11810 16 Quad 2-lnput Exclusive-NOR Gate 5-264
74AC/ACT11818 28  8-Bit Diagnostic/Pipe-Line Register t
74AC/ACT11819 28  8-Bit Diagnostic/Pipe-Line Register w/Parity Even Output t
T4AC/ACT11821 28  10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State) t
74AC/ACT11822 28  10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State): , INV t
T4AC/ACT11823 28 9-Wide D-Type Flip-Fiop w/Reset and Enabie; Positive-Edge Trigger (3-State) t
74AC/ACT11824 28  9-Wide D-Type Flip-Flip w/Reset and Enable; Positive-Edge Trigger, INV (3-State) .. ..MS t
74AC/ACT11825 28  Octal D-Type Flip-Flop w/Reset and Enable; Positive-Edge Trigger (3-State) ........ ...MS| t
74AC/ACT11826 28  Octal D-Type Flip-Flop w/Reset and Enable; Positive-Edge Trigger, INV (3-State) ..MS t
74AC/ACT11827 28  10-Wide Buffer/Line Driver (3-State) MS! t
74AC/ACT11828 28  10-Wide Buffer/Line Driver, INV (3-State) 1
74AC/ACT11833 28  8-Bit Transceiver w/9-Bit Parity Checker/Generator and Error Flip-Flop 1
74AC/ACT11834 28  8-Bit, INV Transceiver w/9-Bit Parity Checker/Generator and Error Flip-Flop . t
74AC/ACT11841 28  10-Wide D-Type Transparent Latch (3-State) 1
74AC/ACT11842 28  10-Wide D-Type Transparent Latch, INV (3-State) t
74AC/ACT11843 28 9-Wide D-Type Transparent Latch w/Set and Reset (3-State) i
74AC/ACT11844 28  9-Wide D-Type Transparent Latch w/Set and Reset, INV (3-State) 1
74AC/ACT11845 28  Octal D-Type Transparent Latch w/Set and Reset (3-State) t
74AC/ACT11848 28  Octal D-Type Transparent Latch w/Set and Reset, INV (3-State) t
TAAC/ACT11853 28  8-Bit Transceiver w/9-Bit Parity Checker/Generator and Error Flag Latch t
T4AC/ACT11864 28 8-Bit INV Transceiver with 9-Bit Perity Checker/Generstor snd Error Fleg Latch ....... t
74AC/ACT11861 28  10-Wide Transceiver (3-State) t
74AC/ACT11862 28  10-Wide Transceiver (3-State): , INV t
74AC/ACT11863 28 9-Wide T . 3-State t
74AC/ACT11864 28  9-Wide Transceiver, INV (3-State) t
T4AC/ACT11873 28 Dual D-Type 4-Bit Transparent Latch w/Reset (3-State) 1
74AC/ACT11874 28  Dual D-Type 4-Bit Flip-Fiop Latch w/Reset (3-State) t
74AC/ACT11881 28  4-Bit Arithmetic Logic Unit w/Status Check Register t
74AC/ACT 11882 28  32-Bit Look-Ahead Carry Generator t
74AC/ACT11898 20 10-Bit Serial-in Parallel-Out Shift Register 5268

t For more information on these devices contact your loca} sales organization; see sddresses on back cover,
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Functional Index

ACL 74AC/ACT11XXX FAMILY
Twomnbenhaveasuﬁxﬁdehsigﬂﬂoshetypoofpwkaae: *
N = Plastic DIP; D = Plastic Surface Mount Device

NO. OF ' CLASSIF-
TveENO. L8 DESCRIPTION cAmony  PAGE
NAND/NOR Gates
74AC/ACT11000 18  Quad 2-Input NAND Gate ssi 53
74AC/ACT11002 16  Quad 2-input NOR Gate ssi 57
74AC/ACT11010 16 Triple 3-Input NAND Gate ss 5-19
74AC/ACT11013 14 Dual 4-Input NAND Schmitt Trigger s 527
TAAG/ACTI1020 14  Dual 4-input NAND Gate sS| 535
74AC/ACT11027 16 * Triple 3-input NOR Gate ssi 543
T4AC/ACTI1030 14 B-Input NAND Gate ss! 547
74AC/ACT11132 16 Quad 2-Input NAND Schmitt Trigger Ssi 584
74AC/ACT11008 16  Quad 2-Input AND Gate sSt 5-15
74AC/ACTI1011 16 Triple 3-Input AND Gate ssI 5.23
74AC/ACT11021 14  Dual 4-Input AND Gate s8I 539
74AC/ACT11032 16  Quad 2-Input OR Gate ss 51
74AC/ACT11086 16  Quad 2-Input Exclusive.OR Gamn SSi 586
74AG/ACT11810 16 Quad 2-input Exclusive-NOR Gato Ssl 5264
Inveriers/Bufiers/Line Drivers
T4AC/ACT11004 20  Hex Inverter S| 511
74AC/ACT11014 20 Hex inverter Schmitt Trigger ssI 531
74AG/ACT11034 20  Hex Non-Inverter ssi 585
74AC/ACT11240 24  Octal Buffer/Line Driver, INV (3-State) ..MS! 5167
74AC/ACT11241 24 Octal Buffer/Line Driver (3-Stats) MS! s
74AC/ACT11244 24 Octal Buffer/Line Driver (3-State) MS! 5175
74AC/ACT11827 28 10-Wide Bufier/Line Driver (3-Stais) MSI t
MSI t

74AC/ACT11828 28 10-Wide Buffer/Line Driver, INV (3-Stats)

t For more information on thess devices contact your locel sales organization; see addresses on back cover.
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ACL 74AC/ACT11XXX FAMILY
Type numbers have a suffix which signifies the type of package:
N = Plastic DIP; D = Plastic Surface Mount Device

NO. OF

TYPE NO. PINS DESCRIPTION CATION PAGE
Flip-Flops/Latches
74AC/ACT11074 14  Dual D-Type Flip-Flop with Set and Reset; Positive-Edge Trigger SSi 5-59
74AC/ACT11109 16 Dual J-K Flip-Flop with Set and Reset; Positive-Edge Trigger SSi 570
74AC/ACT11112 16  Dual J-K Fiip-Flop with Set and Reset; Negative-Edge Trigger MS! 577
74AC/ACT11174 20  Hex D-Type Fiip-Flop with Reset; Positive-Edge Trigger MS! +
74AC/ACT11175 20  Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger weer- MBI 5124
74AC/ACT11373 24 Octal D-Type Transparent Latch (3-State) 5224
74AC/ACT11374 24  Octal D-Type Fiip-Flop; Positive-Edge Trigger (3-State) 5231
74AC/ACT11378 20  Hex D-Type Fiip-Flop with Enable; Positive-Edge Trigger t
74AC/ACT11379 20  Quad D-Type Flip-Flop with Data Enable t
74AC/ACT11533 24 Octal D-Type Transparent Latch, INV (3-State) 5-247
74AC/ACT11534 24 - Octal D-Type Flip-Flop; Positive-Edge Trigger, INV (3-State} 5254
74AC/ACT11821 28 10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State) t
74AC/ACT11822 28 = 10-Wide D-Type Flip-Flop; Positive-Edge Trigger, INV (3-State) t
74AC/ACT11823 28 -9-Wide D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger (3-State) ... T
74AC/ACT11824 28  9-Wide D-Type Fiip-Flop with Reset and Enable; Positive-Edge Trigger, INV (3-State) 1
74AC/ACT11825 28  Octal D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger (3-State) ....... t
74AC/ACT11826 28  Octal D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger, INV (3-State) ... t
74AC/ACT11841 28 10-Wide D-Type Transparent Latch (3-State) 1
74AC/ACT11842 28 - 10-Wide D-Type Transparent Latch, INV (3-State) 1
74AC/ACT11843 28  9-Wide D-Type Transparent Latch with Set and Reset (3-State) t
74AC/ACT11844 28  9-Wide D-Type Transparent Laich with Set and Reset, INV (3-State) ........cccoowiiserccmisnsssssnnnns t
74AC/ACT11845 28 Octal D-Type Transparent Latch with Set and Reset (3-State) 1
74AC/ACT 11846 28  Octal D-Type Transparent Latch with Set and Reset, INV (3-5tate) ..........c.ccsemmeicmisisssisennens t
74AC/ACT11873 28  Dual D-Type 4-Bit Transparent Latch with Reset (3-State) 1
74AC/ACT11874 28 Dual D-Type 4-Bit Flip-Flop Latch with Reset (3-State) .... t
Registers
74AC/ACT11184 20  4-Bit Bidirectional Universal Shift Register MS! 5-153
74AC/ACT11299 24 8-Input Universal Shitt/Storage Register with Asynchronous Reset and Common 1O Pins .....MS| t
74AC/ACT11323 24 8-Input Universal Shift/Storage Register with Synchronous Reset and Common VO Pins ....... MSI t
74AC/ACT11818 28  8-Bit Diagnostic/Pipe-Line Register Msli 1
74AC/ACT11819 28  8-Bit Diagnostic/Pipe-Line Register with Parity Even Output MS! +
74AC/ACT11898 20 10-Bit Seriatin Parallei-Out Shift Register MSI 5268
Arithmetic Circuits
74AC/ACT11181 28 4-Bit Arithmetic Logic Unit R MSI b g
74AC/ACT11280 14  9-Bit Odd/Even Parity Generator/Checker MSI 5207
74AC/ACT 11286 14  9-Bit Odd/Even Parity Generator/Checker with Bus Drive O Port MSI 5212
74AC/ACT11520 20-  8-Bit ldentity Comparator with input Pull-Up MSI 5-237
74AC/ACT11521 20  8-Bit identity Comparator MSI 5242
74AC/ACT11881 28  4-Bit Arithmetic Logic Unit with Status Check Register MSI t
74AC/ACT11882 28  32-Bit Look-Ahead Carry Generator MSI t

t  For more information on these devices contact your local sales organization; see addresses on back cover.
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Introduction

ACL 74AC/ACT11XXX FAMILY
Typenunbershavoasufﬁxuﬂichsigniﬂesmetypeofpackaoo:
N = Plastic DIP; D = Plastic Surface Mount Device ’

NO. OF CLASSIFI-

TYPE NO. PINS DESCRIPTION CATION PAGE
Counters :
T4AC/ACT11160 20 Synchronous Presettable Synchronous BCD Decade Counter; Asynchronous Reset.... 5105
74AC/ACT11161 20  Synchronous Presettable Synchronous 4-Bit Binary Counter; Asynchronous Reset 1
74AC/ACT11162 20  Synchronous Pressttable Sy 3 BCD Decade Counter; Synchrg 5115
74AC/ACT11163 20 Synchronous Presettabie Synchronous-4-Bit Binary Counter: Synchronoys Reset .................. t
74AC/ACT11168 20  Synchronous Up/Down BCD Decade Counter. : +
74AC/ACT11169 20 Synchronous Presettable 4-Bit Up/Down Binary Decade Counter . t
74AC/ACT11190 . 20  Asynchronous Presettable Synchronoys Decade Up/Down Counter with Single Clock ........... 5131
74AC/ACT11191 20  Asynchronous Presettable Synchronous 4:8it Binary Up/Down Counter with Singie Clock ..... MSt 5142
74AC/ACT11192 20  Asynchronous Presettable Synchronous BCD Decade Up/Down Counter with Dugl Clock-.....MSI
74AC/ACT11193 20  Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter with Dual Clock......... MSI
74AC/ACT11268 28 Synchronous Presattable 8-Bit Binary Up/Down Counter ‘
7T4AC/ACT11568 24 Sync. Presettable BCD Decage Up/Down Counter with Synch. and Asynch. Reset ...
7T4AC/ACT11569 24 Synch. Presettable 4-Bit Binary Up/Down Counter with Synch. and Asynch. Reset ...,
74AC/ACT11579 24 8-Bit Binary Up/Down Counter with Common VO Pins; Synch. and Asynch. Reset (3-State) ..

Multiplexers .
74AC/ACT11151 16 8-input Mutltiplexer Msl 594
T4AC/ACT11153 16 Dual 4-input Multiplexer ) MSI 1
74AC/ACT11157 20 Quad 2-Input Multiplexer MS! t
74AC/ACT11158 * 20 Quad 2-input Muttiplexer; INV MSi 5100
74AC/ACT11251 16 8-Input Muttiplexer (3-State) MS! 5-183
74AC/ACT11253 16 Dual 4-Input Mutiplexer (3-State) MSI 5189
74AC/ACT11257 20 Quad 2-input Multiplexer (3-State) MS| ' 5-185
74AC/ACT11258 20 Quad 2-Input Multiplexer, INV (3-State) MS| 5-201
74AC/ACT11352 16 Dual 4-Input Multiplexer, INV MSI - t
74AC/ACT11353 16 Dual 4-Input Muttiplexer, INV (3-State) . MSi 5218
Decoder/Demultiplexers

74AC/ACT11138 16 3:-to=8 Line Decoder/Demuttiplexer; Active-Low MSt 588
T4AC/ACT11139 16 Dual 2-t0-4 Line Decoder/Demultiplexer; Active-Low MSI t
74AC/ACT11238 16 3-t0-8 Line Decoder/Demultipiexer; Active-High MSi 5-161
74AC/ACT11239 . 16  Dual 2-t0-4 Line Decoder/Demuttiplexer; Active-High . MSI t
Transceivers

74AC/ACT11245 24 Octal Transceiver with Direction Pin (3-State) MS! 5-109
74AC/ACT11620 24  Octal Transceiver with Dual Enable, INV (3-State) t
74AC/ACT11623 24 Octal Transceiver with Duai Enable (3-Stqte) 1
74AC/ACT11640 24 Octal Transceiver with Direction Pin, INV+{3-State) 5-260
74AC/ACT11643 24 Octal Transceiver (3-State); True/INV . ot
T4AC/ACT11646 28 Octal Transceiver/Register with Direction Pin (3-State) ct
74AC/ACT11648 28 Octal Transceiver/Register with Direction Pin, INV (3-State) 1
74AC/ACT11651 28 Octal Transcsiver/Register with Dual Enable, INV (3-State) 1
74AC/ACT11662 28  Octal Transceiver/Register with Dual Enable (3-State) t
74AC/ACT11657 28 Octal Transceiver with 8-Bit Parity Checker/Generator 1
74AC/ACT11833 28 8-Bit Transceiver with 9-Bit Parity Checker/Generator and Error Flp-FIOP ... vverrrerrrernrrinsin 1
74AC/ACT11834 28 8-Bit INV Transceiver with 9-Bit Parity Checker/Generator and Error Flip-Fiop . 1
74AC/ACT11853 28 8-Bit Transceiver with 9-Bit Parity Checker/Generator and Error Flag Latch t
74AC/ACT11854 28 8-Bit INV Transceiver with 9-Bit Parity Checker/Generator and Error Flag Latch t
74AC/ACT11861 28 10-Wide Transceiver (3-State) t
74AC/ACT11862 28 10-Wide Transceiver, INV (3-State) t
74AC/ACT11863 28 9-Wide Transceiver (3-State) t
74AC/ACT11864 28 9-Wide Transceiver, INV (3-State) 1

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

April 1988

1-12.



introduction

ACL 74AC/ACT11XXX FAMILY
Type numbers have a suffix which signifies the type of package:
N = Plastic DIP; D = Plastic Surface Mount Device

NO. OF

CLASSIFI-

TYPE NO. PINS DESCRIPTION CATION PAGE
Schmitt-Triggers
74AC/ACT11013 14  Dual 4-input NAND Schmitt-Trigger SSi 5.27
74AC/ACT11014 20  Hex Inverter Schmitt Trigger SS| 531
74AC/ACT11132 16  Quad 2-Input NAND Schmitt Trigger SS! 584

t For more information on these devices contact your local sales arganization; see addresses on back cover.
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Ordering Information

TYPE NUMBER DESIGNATIONS

74 XXX XXX X

114

11
[- L Package Code;

N = Plastic DIP
D = Plastic Surface Mount Device

Three Character Device Code
(Functionally Compatible to LSTTL Code;
00 = 000, 74 = 074)

Pinout Designator;
Center VCC/GND pins

AC = CMOS Input Switching Levels;
Supply Voltage Range 3V to 5.5V

ACT = TTL Input Switching Levels;
Supply Voitage Range 4.5V to 5.5V

74 = Commercial Operating Temperature
Range; -40°C to +85°C
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SIGNETICS LOGIC PRODUCTS -
QUALITY

Signetics has put together a winning process
for manufacturing Logic Products. Our stan-
darg is zero defects, and current customer
quality statistics demonstrate owr commit-
ment to this goal.

The products produced in the Standard Prod-
ucts Division must meet rigid criteria as de-
fined-by our design rules and evaluated with a

ing
evaluated -and reported through our COfpo-

rate-wide QAQOS data base system. The SURE-

(Systematic And Uniform Reliabliity Evaiue-
tion) Program monitors the performance of
our product in a variety of accelerated envi-
ronmental stress conditions. All of these pro-
grmmdmmmmhndodbprm
problamandtokﬂormwmmw
mbymdwmmmwmm
defects.

RELIABILITY BEQGINS WITH THE
DESIGN

Quality and reliability must begin with design.
No amount of extra testing or inspection will
produce reliable ICs from a design that is

exceed 2x1o-"A/

nections are required to ensure that the entire
chip is at the same ground potential, thereby
preciuding internal noise problems.

PRODUCT CHARACTERIZATION
Before a new design is released, the charac-
terization phase is completed to ensure that
the distribution of parameters resulting from
lot-to-lot vasistions is well within specified

Apri) 1988
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limits. Such extensive characterization data
also provides a basis for identifying unique
application-related problems which are not
part of normal data sheet guarantees. Char-
acterization takes place from -55°C to
+125°C and at £ 10% supply voltage.

QUALIFICATION

rate groups as weil as by the quality organiza-

‘tions: of spacific units that will operate in the

faciity. After qualification, products manufac-
tured by the new facility are subjected to
highly accelerated environmental stresses 10
ensure that they cen meet rigorous failure
rate requirements, New or changed process-
es are similarly qualified.

QAO5 - QUALITY DATA BASE
REPORTING SYSTEM

The QA5 data reporting system collects the
results of product assurance testing on all
finished lots and feeds this data back to
concerned organizations where appropriate
action can be taken. The QADS reports EPQ
{Estimated Process Quality) results for electri-
cal, visual/mechanical, hermeticity, and docu-
mentation audits. Data from this system is
available on request.

THE SURE PROGRAM
The SURE (Systematic And Uniform Reliabili-

1964, t\ammdwmammwowct
complexities and performance requirements.

The SURE Program has two major funclions:
Long-term acceolerated stress performance
audit and a short-lerm accelerated stress
monitor. In the case of Logic products, sam-

ples are selected that represent sl generic
product groups in all wafer fabrication and
assembly locations.

THE LONG-TERM AUDIT

One hundred devices from each generic fami-

ly are subjected %o each of the following

stresges every eight weeks:

@ High Temperature Operating Lite:
T, =150°C, 1000 hours, static biased or
dynamic operation, as appropriate (worst
case bias configuration is chosen)

® High Temperature Storage: T, = 150°C,
1000 hours

® Temperature Humidity Biased Life: 85°C,
86% relative humidity, 1000 hours,
static biased

OTmanydim(Nrto-Ak)
to +150°C, 1000 cycles

~85°C

THE SHORT-TERM MONITOR

pressure pot (15peig, 121°C, 100% saturated
steam) and 300 cycles of thermal shock
{-85°C to +150°C)

SURE REPORTS
mauﬁmmummwmn
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RELIABILITY ENGINEERING

in addition to the product performance moni-

tors encompassed in the corporate SURE

Program, Signetics' Corporate and Division

Reliability Engineering departments sustain a

broad range of evaluation and qualification

The enginaering process includes:

® Evaluation and qualification 6f new or’
changed materials, assembly/waler-fab
processes h product R
designs, f “and wbconwactors

® Deovice of gonenc group failure rate
studies. -

® Advanced environmental .stress
. development..

® Faikve rnochumn chumaﬁen and
cofrective action/prevention-reporting.

The ‘environmental stresses utilized in the'

engineering programs are similar to those
utilized for the SURE monitor; however, more
highiy-accelerated conditions and -extended
durations typify the engineering projects. Ad-
ditional stress systems such as biased pres-
sure pot, power-temperature cycling, and .cy-
cle-biased temperature-humidity, are also in-
cluded in lhe evaluatoon programs

o

FAlLUﬁE ANALYSIS.
msuasmmmamoneu-bmysm-
neering Frogram both include failure analygis
activities and are complemented. by corpo-
rate, divisional, and plant failure analysis
departments. These engineering units “pro-
vide & service 10 our customers who-désire
detailed faliure analysis support, and, who in
turn provile Signetics with the technical un-
derstanding of the failure fnodes and inecha-
nisms actually expdiienced in sefvice. This
information is essential in our ongoing effort
to accelerate and improve our understanding
of product failure mechanisms and their pro-
vention. e )

kI

ZERO DEFECTS PROGRAM'
In"recent years, United States indisstry has
increasingly “ demanded improved ’ produdt
quality. We' at Signetics believe that thb
customer has every right to
products from a supplier. The
rived from quality products -
summed up in the words,
ownership.

April 1988
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Those of you who invest in costly test equip-
mernandengmeeﬂngtomurematmonﬂno
products meet your specifications have &.
special understanding of the cost of ownen:
ship. And your cost does not end there; you:
are also burdened with inflated inventories, .
lonqthgnqd lead times, and more rework.

SIGNETICS UMDERSTANDS
CUSTOMERS' NEEDS .
Signetics- has long ‘had an- organization of
Quality professionals inside all operating units,
coordinated by a corporate quality depart-
ment. This broad decentrakzed organization
provides leadership, feedback, and direction
for achieving a high level of quality. Special
progrnms are targotod on speelﬁc qQuality

In 1saowarecogruzodmnmorderm
acheveoutgomglevolsmmeorderof
100PPM (parts per-millioh), down from® an"
industry practice of 10,000PPM, weneoded
\owppiemnmtmﬁﬁonaiquamyprograms
with ‘one that encompassed all“activities and
all levels of thé comipany.Suth unprecedent-
od low defect levels could only be achieved
byeonmbuuonsﬁomallemplaym from the
Ranleabom!orytomeszpimdock In

short, we needed a program that would effect
a total cultural change within Signetics in our
attitude toward quality.

QUALITY PAYS OFF FOR OUR

CUSTOMERS

Sngmucs dedicated programs in product
improvement,

tomers, have improved outgoing product
quality more than twenty-fold since 1980.
Signetics’ high quality levels have allowed us
a "'ship-to-stock’ program where many major
customers no longer need to perform incom-
ing inspection. incoming product moves di-
rectly-from the receiving dock 10.the produc-
tion line, greatly accelerating throughpit and
reducing, inventories. Other customers .have
pared - significantly the amount of sampling .
dons-on our products. Others are beginning.
to iadopt. thess cost-saving practices.
Wemmmmm and
nmamealquqmyofanwpmdumm
review each return to find and corect the
cause. Since 1981, over 90% of olr custom-_
etshaverepomdnwmmhnwwmmt“
in’ évordll qunﬁty (see Figure 1).

:MHM’.W
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Figure 1. Signetics Quality Progress
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Figure 2. Performance To Schedule On-Time Delivery
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At Signetics, quality means more than work-
ing circuits. It means on-time delivery of the
right product-at the agreed upon price (see
Figure 2).

ONGOING QUALITY PROGRAM
The Quality improvement. Program at
Signetics is based on Do it Right the First
Time''. The intent of this innovative program
is to change the perception of Signetics'
employees that somehow quality is solely a
manufacturing issue where some level of
defects is inevitable. This attitude has been
replaced by one of acceptance of the fact
that all errors and defects are preventable, a
point of view shared equally by all technical
and administrative functions.

This program extends into every area of the
company and more than 40 quality improve-
ment teams throughout the organization drive
its ongoing refinement and progress.

April 1988

Key components of the program are the

Quality Coflege, the "Make Certain” Pro-

gram, Corrective Action Teams, and the Error

Cause Removal System.

The core concepts of doing it right the first

time are embodied in the four absolutes of

quality:

1. The definition of quality is conformance
to requirements,

2. The system to achieve quality improve-
ment is prevention.

3. The performance standard is zero de-
focts.

4. The measurement system is the cost of
qQuality.

QUALITY COLLEGE

Almost continuously in session, Quality Col-
lege is a prerequisite for all employees. The
intensive curriculum is built around the four
absolutes of quality; colleges are conducted
at company facilities throughout the world.

"MAKING CERTAIN" -
ADMINISTRATIVE QUALITY
IMPROVEMENT

Signetics' experience has shown that the
largest source of errors affecting product and
service quality is found in paperwork and in
other administrative functions. The "Make
Certain'' Program focuses the attention of
management and administrative personnel on
error prevention, beginning with each employ-
ee's own actions.

This program promotes defect prevention in
three ways: by educating employees as to the
impact and cost of administrative errors, by
changing attitudes from accepting occasional
errors to one of accepting a personal work
standard of zero defects, and by providing a
formal mechanism for the prevention of er-
rors.

CORRECTIVE ACTION TEAMS
Employees with the perspactive, knowledge,
and necessary skills to solve a problem are
formed into ad hoc groups called Corrective
Action Teams. These teams, a major force
within the company for quality improvement,
facturing problems.

ECR SYSTEM (ERROR CAUSE
REMOVAL)

The ECR System permits employees to re-
port to management any impediments to
doing the job right the first time. Once such
an impediment is reported, management is
obliged to respond promptly with a
program. Doing it right the first time in all
company activities produces lower cost of
ownership through defect prevention.

VENDOR CERTIFICATION
PROGRAM

Our vendors are taking ownership of their
own product quality by establishing improved
process control and inspection systems. They
subscribe to the zero defects philosophy.
Progress has been excellent.
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know about them 80 we can eliminate their

causes. Here are some ways we can help

each other:’ -

® Provide us with one informed contact
within your organization. This will
establish continuity and bulld confidence
levels.

® Periodic face-to-tace exchanges of data
and quality imp: ideas bety
your engineers and ours can heilp
prevent problems before they oocur.

® Test correlation data is very useful.
Line-pull information and field failure
reports also help us improve product
performance.

® Provide us with as much specific data
on the problem as soon as possible to
speed analysis and enable us to take
cofrective action.

® An advance sample of the devices in
question can start us on the problem
resolution before physicel return of
shipment.

This team work. with you will allow us to

Through intensive. work with vendors, we
have improved our lot acceptance rate on
incoming materials as shown in Figure 3.
Simultaneously, waivers of incoming material
have been eliminated.

MATERIAL WAIVERS .

1986- ©
1985- 0
1984- O
1883- 0
1082- 2,
1881 -134
Higher incoming quality material ensures

higher outgoing quality products.

QUALITY AND RELIABILITY
ORGANIZATION

Quality and rellabllity professionals at the
divisional level are involved with all aspects of
_tho product, from design through every st'op

April 1988

uct. A separate: corporate-level group pro-

vides direction and common faciities.

Quality and Fefiabliity Functions

© Manufacturing quality control

® Product assurance testing

® Laboratory facilities — failure analysis,
chemical, metallurgy, thin film, oxides

© Environmental stress testing

® Quality and relability engineering

@ Customer lisison

COMMUNICATING WITH EACH

OTHER

For information on Signetics' quality pro-
grams or for any question concerning product
qualily.ﬂmaﬂeiduleaporwnhywmwﬂl
provide you with the quickest access to
answers. Or, write on your letter-head directly
to the corporate director of quality at the
corporate address shown at the back of this
manual.

We aro dedicated to preventing defects.
When product problems do occur, we want to

hieve our mutual goal of improved product

MANUFACTURING: DOING IT
RIGHT THE FIRST TIME

sampling across all three temperatives.
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WAFER
. FADRICATION
' 0 e e . SCANNING ELEGTRON MICROSCOPE CONTROL
m-mwnmmwn y from each ‘aren and suby o SEM
anslysis. This process Gonvol reveals mmmm-mmmmmmhn
metaiizalion prooeas .which may result in eerly tallures.
Qo . ----------- ) d!mvwn. Accvmux
' mbmmmwmmmmunmwwm
operation. Delects such as bonding peds are included in the lot
acceptance criterie.
DIEATTACH
WIRE BOND
[« J OO U, PRE-SEAL VISUAL ACCEPTANCE
' { ‘thwmmdmwnummmmmmmm
. . bait bonds are included in the lot acceptance criteria.
SEAL

(] STABUAEATION BAKE PRECONDITIONING
- - Pianiic moided devices are baked 10 sirwss wire and die bonds and help eliminate marginal devices. It siso

neures an Optimum plastic ssal to enhence moisture resistance. Hermetic devices are baked to gosure the
of any cavity

[<] ‘ : TEMPERATURE CYCLING -
¥ : { . ) ummsmmwwwm«umcm-mmmummm

imposing a
VOry sovers siress which mwmwwwmmmmA
loosened. bond is later detected during 100% electrical tests.

eeemmmesesnnnnnnae SEAL TESTS
Hermetic package seal integrity ie ensured by 100% gross leek testing.

....................... SYMBDOL
et

100% ELECTRICAL TEST
. i Ev-ydmhmmmmm/mmmmmnwummmmmm
. performance 10 data sheet limits.
BURN-N (SUPR # LEVEL B OPTION)
Devices are bumed-in for 21 hours at 155°C junction temperature.

(=]

©  ereessemreeeeeeees POST-BUAN-IN ELECTRICAL TEST
Test 1o the same stringent test

or and i a3 those used at the pre-bum-in.

----------------------- VISUAL
A products are 100% visushy i per the requi ified in Signetics or *

Q——O0

....................... PRODUCT ASSURANCE TESTING

Ench lot is sampled and tested for functional and DC at 0°C and + 70°C, and AC/DC and functional at 25°C
10 asswe device pérformance to data sheet kmits.

O s mmmmn

The final QA that the i ical and electri i have
been met. Evﬂywwnlsud-dmlmmnsmmcthmp

NOTE: The items on this flowchart do not ali happen in the same sequence for all products.
Figure 4. Logic Products Generic Process Flow
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QUALITY AND RELIABILITY

As time goes on, the drive for ZERO DE-
FECTS will grow in intensity. As we approach
this goal, new measurement tools are re-
quired. Statistical Process Control (SPC) will
be the approach Signetics uses to further our
drive towards ZERO DEFECTS. These efforts
will provide both Signetics and their custom-
ors with the ability to achieve the mutual goal
of improved product quality.

SPC
Appilication of statistics activities goes back to
the early 1970s. Corporate-wide emphasis,
however, did not come about until mid-1984,
Emphasis was then shifted from a sporadic
and uncoordinated effort to a coordinated
and disciplined approach. This shift in empha-
sis came about for two primary reasons:
1. Customers' realization of importance and
relevance of SPC to quality and reliability
issues; and
2. A natural evolution of our quality process
made introduction of SPC and other relat-
od programs an inevitable event.
Objective
The objective of the SPC Program is to
introduce a systematic and scientific ap-
proach to business and manufacturing activi-
ties. This approach utilizes sound statisticai
theory. Managers are expected to be able to
turn data into information, and make deci-
sions solely based on data.

April 1988

Organization

The Vice President of Quality ‘and Reliability
with the Corporate SPC Steering Committee
set directions for the company. Each operat-
ing area has ¢ dedicated SPC Coordinator.
Some areas have dedicated statisticians.

in each operating area, QITs are responsible
for quality process implementation. SPC coor-
dinators are responsible: to these teams tc
provide the focus needed for training and
implementation.

Training

A two-day cowse on Crosby's 14-Step im-
provement program, and a one-day course on
basic problem solving techniques are
prerequisites to the formal SPC | (Introduction
to SPC) training. The intent of SPC | is to
bridge the subtle differences between Cros-
by's and Deming's approach to quality, em-
phasizing increased application of statistical
methodology.

Signetics' philosophy is to do just-in-time
training rather than just-in-case training. Se-
nior management, middie management, su-
pervisors, and operators are required to take
the training courses offered in SPC. As the
application of SPC evolves, training will be
provided by previously trained coordinators/
supervisors who. will be instructed to identify
and remove sources of excessive variation
within their departments/areas, and to devel-
op and maintain a permanent control system.

28

Conclusion

The most critical and challenging aspect of
implementing SPC is establishment of a disci-
pline within the operating areas where deci-
sion making is fundamentally based on verifi-
able data, and actions are clearly document-
ed. The other is realization of the fact that

‘statistical tools merely point out the problems

and are not solutions by themseives.

In order to implement SPC effectively, three

steps must be continually used:

1. Document and understand the process,
using process flow charts and compo-
nent diagrams.

2. Establish data collection systems and
use SPC toois to identify process prob-
lems and opportunities for improvement.

3. Act on the process, establish guidelines
to monitor and maintain process control.

Because of the nature of the SPC process,
steps 1, 2, and 3 are repeated again and
again. By doing this, the department/area
begins to modify its day-to-day activities,
making job functions and procedures more
efficient and effective.

The real measure of any quality improvement
program is the result that the customer sees.
The meaning of Quality is more than just
working circuits. it means commitment to On-
Time Delivery to the Right Place, of the
Right Quantity, of the Right Product, at the
Agreed Upon Price.
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GENERAL

These family specifications cover the
common electrical ratings and character-
istics of the entire 74AC/ACT11XXX
family, unless otherwise specified in the
individual device data sheet.

Family Specifications

The basic family of devices designated as
74AC11XXX will operate at CMOS input
logic levels for high noise immunity, neg-
ligible quiescent supply and input current.
It is operated from a power supply of 3 to
5.5V.

A subset of the family designated as

HANDLING MOS DEVICES

Inputs and outputs are protected against
electrostatic effects in a wide variety of
device-handling situations.

However, to be totally safe, it is desirable
to take handling precautions into account

-(also see ANSOD “Handling Precautions”

INTRODUCTION 74ACT11XXX with the same features in Section 5).
The 74AC/ACT11XXX 1um CMOS Logic  and functions as the “AC-types” will oper-
family combines the low power advan- ate at standard TTL power supply voltage
tages of CMOS with the high speed and  (5V+10%) and logic input levels (0.8 to
drive capability of FAST. 2.0V).
+ SOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage <0.5 t0+7.0 v
. V<0 -20
| DC input diode curent® mA
iK VI > VOC 20
or
Vl DC input voltage -0.5 to Vcc +0.5 v
Vo<0 -50
I DC output diode current? " 8] ; > mA
o 0> Vce
Vo | DC output voltage 0510 Vep, +0.5 v
DC output source or
lg sink current per output pin Vo= 0to Ve 50 mA
n = number of outputs p
'ec DC Ve current (but not less than 100mA) Hnx25) A
oo 00 s ot v o s0x2m
Ts.rG Storage temperature -85 t0 150 °C
power Gssipation per package Above 70°C:derate linearly by BmW/K 500 mw
P
TOT | Power dissipation per package
Plastic sutacs moom 150y Above 70°C:derate linearly by BmW/K 400 mw
NOTES:
1. MWMWMMMWbMM These are stress ratings only and h of the devi th

mmmnﬁaﬂny
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Family Specifications

DC ELECTRICAL CHARACTERISTICS

74AC11000 74ACT11000
_ opop | T =-40°C _ iomops | T =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vee T, =+25°C 6 +85°C T, =+25°C 6 +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 |2.10 210
High-level -
VIH input voltage 4.5 ['3.15 2.15 2.0 2.0 v
55 |3.85 3.85 2.0 2.0
3.0 0.90 0.90
Low-level
V"_ input voltage 45 1.35 1.35 0.8 08 \
55 1.65 1.65 0.8 0.8
3.0 | 29 2.9
lop = “50RA 45 | 44 4.4 4.4 44
V= 55 | 54 54 54 5.4
High-level A
VOH output voltage or i oH= -4mA 3.0 | 2.58 2.48 \
v 45 | 3.94 3.8 3.94 38
H 1 OH= -24mA
55 (494 4.8 4.94 4.8
1
lomn = -75mA 5.5 3.85 3.85
3.0 0.1 0.1
IOH = 50pA 4.5 0.1 0.1 01 0.1
V= 55 0.1 0.1 0.1 0.1
Low-level A\ —
VOL output voltage or IOH =12mA 3.0 0.36 0.44 \
v 4.5 0.36 0.44 0.36 0.44
H | oH™ 24mA
55 0.36 0.44 0.36 0.44
T
IOH = 75mA 55 1.65 1.65
Input leakage _
L current V, = Vg or GND 55 10.1 +1.0 0.1 £1.0| pA
3-State output Vp=V orv,
loz off-state current o= {}@0’ GND 55 05 150 05 5.0 KA
Quiescent supply V, = V.. or GND,
' current, for SSI ) :) - OCC 55 40 40 40 40 A
cc Quiescent supply V, = V.. or GND,
current, for MSt l é = (? c 55 8.0 80 80 80
Supply current, One input at 3.4V, other inputs
AI(:(: TTL inputs ngh2 at Vcc or GND 55 09 10 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VCC'
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Family Specifications

RECOMMENDED OPERATING CONDITIONS

74AC11000 74ACT11000
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Veo DC supply voltage’ 3.0 5.0 55 45 5.0 55 v
v Input voltage 0 Vcc 0 Vcc v
V0 QOutput voltage 0 Vcc 0 Vcc v
Input transition rise
AYAV of fall rate 0 10 0 10 ns/V
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE: )
1. No electrical or g chi s are specified at Vo, <3V. Operation between 2V and 3V is not recommendad, but within that range, a device output will
in a previousily d logic state.
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INTRODUCTION

The 74ACL 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 average
of t and t, for a typical data path
thrdidh the delite with a S0pF load.
For clocked devices, the maximum fre-
quency of operation is aiso given. The
typical operating frequency is the maxi-
mum device operating frequency with a
50% duty factor and no constraints on ta
and tF.

LOGIC SYMBOLS

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

April 1988

Data Sheet

Specification G»uide

The IEEENEC 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 damage.
This does not imply that the device will
function atthese extreme conditions, only
that, when these conditions are removed
and the device operated within the Rec-
ommended Operating Conditions, it will
still be functional and its useful life will not
have been shortened.

RECOMMENDED

OPERATING CONDITIONS

The “Recommended Operating Condi-
tions” table lists the operating ambient
temperature and the conditions under
which the limits in the “DC Characteris-
tics” and “AC Characteristics” table wili be
met. The table shouid not be seen as a
set of limits guaranteed by the manufac-

turer, 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. Capacitor
leads should be as short as possible to
minimize ripples on the output waveform
transitions and undershoot. Generous
ground metal (preferably a ground plate)
should be used for the same reasons. A
V~ decoupling capacitor should be pro-
visgd at the test socket, also with short
leads. Input signals shouid have rise and
fall times of 3ns, a signal swing of OV to
V..~ for 74AC and OV to 3V for 74ACT; a
5ﬁﬁz square wave is recommended for
most propagation delay tests. The repe-
tition rate must be increased for testing
...y Two puise generators are usually
Mred for testing such parameters as
setup time, hold time and removal time.
H is also tested with 3ns input rise and
imes, with a 50% duty factor, but for
typicaif, as high as 150MHz, there are
no coths on rise and fall times.
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DC CHARACTERISTICS

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

The threshold values of Vi and v, are
applied to the inputs, the oﬂpm vol&ges
will be those published in the “DC Charac-
teristics” table. There is a tendency, by
some, to use the published V,, and V

threshokds to test a device for mnchomif‘
ity in a “function-table exerciser" mode.
This frequently causes problems be-
cause of the noise present at the test
head of automated test equipment with
cables up to.1 meter. Parametric tests,
such as those unze\;i for :‘hde output levels
undertheV, a conditions are done
tairly slowly'In the &tder of milliseconds,
sothatthere is nonoise at the inputs when
the outputs are measured. But in func-
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tionality testing, the outputs are meas-
ured much faster, so there can be noise
on the inputs, before the device has as-
sumed its final and correct output state.
Thus, never use vHandV to test the
functionality of any ACL device type;
instead, use input voltages of V . . (forthe
High state) and OV (for the Low-tate). In
no way does this imply that the devices
are noise-sensitive in the final system.

In the data sheets, it may appear strange
that the typical V| is higher than the
maximum Vg_. However, this is because
A isthemaximum V,, (guaranteed)
1dHiidbvices that will be ficognized as a
logic Low. However, typically a higher V,

will also be recognized as a logic Low:
Conversely, the typical V, . is lower than
its minimum guaranteed '5\/9!.
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The quiescent supply current | .. is the
leakage wrrentofallthereverse%biasod
diodes and the OFF-state MOS transis-
tors.

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.



DEFINITIONS OF SYMBOLS
AND TERMS USED IN
ACL DATA SHEETS

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

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

! cc Quiescent power supply current;
the current flowing into the VCC
supply terminal.

Al Additional quiescent supply cur-

° rent per input pin at a specified
input voltage and VCC'
IGND Quiescent power supply current;

the current flowing into the GND
terminal.

I, Input leakage current; the cur-
rent flowing into a device at a
specified input voltage and VCC'

K Input diode current; the current
flowing into a device at a speci-
fied input voltage.

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

Outputdiode current; the current
flowing into a device at a speci-
fied output voltage.

OK

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 Vcc or GND.

Voltages
All voltages are referenced to GND
(ground), which is typically OV.

oz

GND Supply voltage; for a device with
a single negative power supply,
the most negative power supply,
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cc

EE

OH

oL

Definitions of Symbols

used as the reference level for
other voltages; typically ground.

Supply voltage; the most positive
potential on the device.

Supply voitage; one of two (GND
and VEE) negative power sup-
plies.

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

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

Low-level input voltage; the
range of input voltages that repre-

sents 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 out-
put.

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 out-
put.

Trigger threshold voitage; posi-
tive-going signal.

Trigger threshold voltage; nega-
tive-going signal.

Capacitances

G

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

PD

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

Output load capacitance;
capacitance connected to

output terminal including jig and
probe capacitance.

the
an

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

AC Switching Parameters

f

MAX

Input frequency; for combinato-
rial logic devices the maximum

number of inputs and outputs
switching in accordance with the
device function table. For se-
quential 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 switch-
ing from10% V. . t090% V. in
accordance whﬁ%evice fun%ﬁon
table.

Hold time; the interval immedi-
ately following the active transi-
tion of the timing pulse (usually
the clock pulse) or following the
transition of the control inputtoits
latching level, during which inter-
val the data to be recognized
must be maintained at the input
to ensure their continued recog-
nition. A negative hold time indi-
cates that the correct logic level
may be released prior to the tim-
ing pulse and still be recognized.



Definitions of Symbols

t

t

R F

PHL

PLH

PHZ -

PLZ

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

Propagation delay; the time
between the specified reference
points, normally the 50% points
for 74AC devices on the input
and output waveforms and the
1.5V points for the 74ACT de-
vices, with the output changing
from the defined High-level to the
defined Low-level.

Propagation delay; the time
between the specified reference
points, normally the 50% points
for 74AC devices on the input
and output waveforms and the
1.5V point for the 74ACT de-
vices, with the output changing
from the defined Low-level to the
defined High-level.

3-State output disable time; the
time between the specified refer-
ence points, normally the 50%
points for the 74AC devices and
the 1.5V points for the 74ACT
devices on the output enable
input voitage waveform and a
point representing 20% of the
output swing on the output volt-
age waveform of a 3-State de-
vice, with the output changing
from a High-level (V.. ) to a
high-impedance OFF-state (2).

3-State output disable time; the
time between the specified refer-
ence points, normally the 50%
points for the 74AC. devices and
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t

PZH

PZL

REM

the 1.5V points for the 74ACT
devices on the output enable
input voltage waveform and a
point representing 20% of the
output swing on the output voit-
age waveform of a 3-State de-
vice, with the output changing
from a Low-level (VOL) to a high-
impedance OFF-state (Z).

3-State output enable time; the
time between the specified refer-
ence points, normally the 50%
points for the 74AC devices and
1.5V points for the ‘74ACT de-
vices on the output enable input
voltage waveform and the 50%
pointon the output voltage wave-
form of a 3-State device, with the
output changing from a high-im-
pedance OFF-state (Z)to a High-
fevel (VOH).

3-State output enable time; the
time between the specified refer-
ence points, normally the 50%
points for the 74AC devices and
the 1.5V points for the 74ACT
devices on the output enable
input voltage waveform and the
50% point on the output voltage
waveform of a 3-State device
with the output changing from a
high-impedance OFF-state (2)
to a Low-level (VOL)‘

Removal time; the time between
the end of and overriding asyn-
chronous input, typically a clear
or reset input, and the earliest
permissible beginning of a syn-
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THL

TLH

chronous control input, typically
aclockinput, normally measured
at the 50% points for 74AC de-
vices and the 1.5V points for the
74ACT devices on both input
voltage waveforms.

Setup time; the interval immedi-
ately preceding the active transi-
tion of the timing pulse (usually
the clock pulse) or preceding the
transition of the controlinputtoits
latching level, during which inter-
val data to be recognized must
be maintained at the input to
ensure their recognition. Anega-
tive setup time indicates that the
correct fogic level may be initi-
ated sometime after the active
transition of the timing pulse and
still be recognized.

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

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

Pulse width; the time between
the 50% amplitude points on the
leading and trailing edges of a
pulse for 74AC devices and at
the 1.5V points for 74ACT de-
vices.
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ACL Pinouts

1000 1002 1004

Quad 2-Input NAND Gate Quad 2-Input NOR Gate Hex inverter

11008 1010 Hon

w[d [18] 1B
W (2 18] 1¢
¥ 3] i3] 21
ano [ %3] Veo
ano [F] [12) Ve
¥ [11] 28
 [7] [79] 2¢
38 (2] [3] 34
Quad 2-lnput AND Gate Triple 3-Input NAND Gate Triple 3-Input AND Gate
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ACL Pinouts

AR Y
Z8es683%

Dual 4-input NAND Schmitt-Trigger

Dual 4-input NAND Gate

w2

5

-]
B8R B8 5

Guad 2-input OR Gate

Dual 4:input AND Gate Triple 3-inpust NOR Gate 8-Input NAND Gate
1032 11034 1o
18, 1©P
0 »
5 #,
anp vee
o oy
L] 20
2%, 200

SR

Apeil 1968




Dual Q-Inpm Multiplexer

1100 "2 32
3, P 1Y L]
0 K W 2A
Q '] N F
GND Wy GND Vee
Pr.] Vee GND Voo
20 2R, ”» M
25, Y} « E ]
2cP 2K “ A
Dual JK Flip-Flop with Set and Reset;
Positive-Edge Trigger Quad 2nput NAND Schmitt-Trigger
™as mss s
v 0 1 ¥,
Y. = 18] Ay
¥, I8} 3] A
anp [T 3] A,
Y. [ [12] Vee
¥, [E] 1Y) €,
Y [T [10] E,
% @ [] &,
3-to-8 Line Decoder/ Demultiplexer;
Active Low
1Ms3
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ACL Pinouts

Synchronous Presettable Synchronous

Synchronous Presettable Synchronous
4-Blt Bina! o

Synchronous Presettable Synchronous

BCD Decade Counter; ry Counter; BCD Decade Counter;
Asynciwonous Reset Asynchronous Reset Synchronous Reset
11163 11168 11169

Hex D-Pm FIEEFIoWom;

Quad D- Flip-Flop with Reset;
Poshiwe.

s Presettable Synchronous
4-Bit Binary Counter; Synchronous Presettable 4-Bit
Synchronous Reset Up/Down Binary Counter
m7a m75

4-Bit Arithmetic Logic Unit
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ACL Pinouts

Asynchronous Presettable Asynchronous Presettable Asynchronous Presettable
Synchronous Decade Up/Down Synchronous 4-Bit Binary Up/ Down Synchronous BCD Decade Up/Down
Counter with Single K Counter with Single Clock Counter with Dual Clock
11183 94 11238

Asynchronous Presettable
Synchronous 4-Bit alnarz Up/Down 4-Bit Bidirectionai Universal
Counter with Dual Clock Shift Register
11239 11240 ma

Dual 2-t0-4 Line Decoder/ Demultipiexer;
Active High Octal Buffer/Line Driver; 3-State
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Octal Transceiver with Direction Pin;
3-State

Octal Butfer/Line Driver; 3-State 8-Input Multiplexer; 3-State
11253 57 1258
s %
% % Ut L)
s L] ¥ [ L)
v L X onp [7] 2,
aND "y anp [3] Voe
n Vee anp [3] Vee
o 2 anp [7] %
25¢ n 7 [€] L]
] 2, w3 oy
oF o
Quad 2-Input Multiplexer;
3-State; Inverting
11260 11286
h L Y Iz
b b b L
2 s 110 ls
GND Veo GND Vee
% s EARon 5
Ne i b I
L L3 L] L4
9-Bit Odd/Even Parity 9-Bit Odd/Even Perity !
Generator/Checker with Bus Drive 1/0 Port
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ACL Pinouts

8-input Universal Shift/Sto R Mor
T e

1323

11352

1383

Dual 4-input Multiplexer;
3-State; ng

n74

1naze

1379

Quad D-Type Flip-Flop with Data Enable

8-Bit identity Comparator with
input Pullp-lgp
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ACL Pinouts

1521

Octal D- Transparent Latch;
S rates toverting

Octal D- Flip-Flop; Positive-Edge
Vi sgm':,plnvarﬂnq

11569

1578

Octal Transceiver with Dual Enable;
3.State; inverting

Octal Transceiver with Dual Enable;
3-State

Octal Wansceiver. with Direction Pin;
3-State; Inverting

April 1988
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ACL Pinouts

Octal Transceiver/Register with
Direction Pin; 3-State; Inverting

11651

Octal Transceiver/Register with
Dual Enable; 3-State; Inverting

Transcelver/Register with
Dual Enable; 3-State

11818

2

April 1988

Bit ic/ Pipe-Line Regi: Wide Fi ; Positive-|
8-Bit Diagnostic/Pipe-Line Register ¢ me Even Onul.wt.' ster bt Dm%u Edge
41



with Reset
Enabie; Paitive Eoge Miggor Sotmre

o«un—mmm-&mm

Wide Butfer/Line Driver; 8-Bit Fransceiver with 9-Bit
bt 3Stats; Inverting lewamwm
April 1088 4-12




8-Bit Transceiver with 8-Bit Parity
Checker/Generator and
Error Flag Latch

Aprii 1968




1874

e T

32-Bit Look-Ahead Carry Generator

1051
8 [1] [14] ¢
1 [Z] 73] 10
¥ 3] [12) 1
GND [4] [11) vee
¥ 3] [10)
20 [§] [0] 24
¢ {T] 8] 28

Dual 2-Wide 2-in é;wuoa-l t
Anoon-lm‘r'émmh ey

Aprit 1988
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ACL Pinouts

11086

1A 18] 1B

w[z 5] 20

o [3] [17) 28
ano (3] [13] Ve
oo (] 72 Vec

3y [E] [11] 34

av [7] [70] 38

2] 3] o

Quad 2-input Exclusive-OR Gate
11208

Dual -to-4 Line Driver; 3-State

11250

n273

"3rr

Octal D-Type Flip-Flop with Enable

Synchronous Presetiable Synchronous
8-Bi Binary Counter;

11463

Synchronous Presettable Synchronous
§-Bit Binary Counter;

Synchronous Reset
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ACL Pinouts

Synchronous Pressttable Synchronous
&-Bit llv'my Up/Down &ounlov

11472




ACL Pinouts

’ s

Octal Buffer/Line Driver with 9-Bit Parity
Generator/Chacker; 3-State; inverting

ners

Triple 4-nput AND/NAND Gate

Tripie 4-Input OR/NOR Gate
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ACL Pinouts

8-Bit Universal Transceiver
Port Control ler

16-Word by 5-Bit Duat Port Register

1860

11867

LA 18] pro,
PLE 18 #10,
N ano {8}
P>Qgyr 14} #10, o 7}
GND 13} rr0, ano [7]
P<Qoyr 33 veo D (2]
P<Qy ELN
P>Qy (1] ] #rag
P10, b PiQ,
Syichronous Presettable Synchronous Presettable
Syn&:;onous 8-Bit 0B.lrr_my Synghmu g-;‘lt tBlnary
Down Coun p n Counter;
8-8it Magnitude Comparstor Asynthronous’ n us Reset
April 1968 4-18




ACL Pinouts

1877

10-8it Serial-in Parallel-Out

8-Bit Multiplexed |/O

14-Word by 4-Bit Register 8-Bit Magnitude Comparator
11898 Her9 11880

o, (]

o, 10, 2]

10, Z] 110,

ano (3] GND [7]

anp (1] GND [E]

G (] GNo fe

ano (€] GND [7]

1o, 10

10, O,

o,

16-Word by 8-8it Multiplexed 1/0

o, [ig]

16-Word by 8-Bit Multiplexed 1/0
Read-Back Register with ress Latch

8-Word by 9-Bit Muitiplexed 1/0
Read-Back Register

Shift Register Read-Back Register Read-Back Register
11981 11887 11988
vo, L} vo, 1]
1O, 10,
o, 110,
6Np [7] ono (4]
GNo [E] ano 3]
GND [7]) 6N ]
ano 7] Gno [T}
110, [8] 40,
110 10,

8-Word by 9-Bit Muitiplexed 1/O
Read-Back Register with Address Latch

April 1988
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74AC/ACT11000
Quad 2-Input NAND Gate

Product Specification
FEATURES GENERAL INFORMATION
« Output capabliity: 124 mA CONDITIONS TYPICAL
SYMBOL PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, = 25°C; GND = OV AC | ACT
level inputs o delay
pLH = 50pF; Ve 47 | 65
» 500 Incident wave switching oy | ABDY Cy = S0eF s
« Center-pin V and ground con- c Power dissipation Voc = S0V; f = tMHZ; a3 : 23 F
figuration to nﬁnlmlu»hlgh—spud PD | capacitance per gaw' | C. = S0pF P
switching nolee c!l input capacitance v OVor Ve as s pF
* 1. category: SSI P«Joachw.a
cc » Iarcy | Lateh-up current Sandard 17 500 | 500 | mA
DESCRIPTION Maximom opat Py
The 74AC/ACT11000 high-performance | 2Y2Y | tirase Cy = 50pF; Vo = S5V 10 | 10 | eV
CMOS devices combine very high speed  noie:
and high output drive comparable tothe 1. C_ is used © m the dynamic power dissipation (P in pW):
most advanced TTL families. Po=Cpp Ve ""’z(cu."vcc x 1) where:
The 74AC/ACT 11000 provides four sepa- - "‘P“' frequency in MMz, C, = output load capacitance in pF,
rate 2-input NAND gate functions. . 'o m:.noy in MHz, v‘=c supply voltage in V;
X xVx x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11000N
(300mil-wide) 40°C 10 485°C 74ACT11000N
16-pin plastic SO 74AC11000D
(150mi-wide) 40°C 10 4857 74ACT11000D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1
T 18] 18 1A W g e s 2
W% 3] ]2 B
¥ E 4|28 1_2A w RN .
D = P
onp 4] W] Ve
1" A 3 11
= ] vee ww| »—t e S
” 38
o
i [j g » I—._._D."_7 = 7
s L) B

December 14, 1988
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Product Specification

Quad 2-Input NAND Gate 74AC/ACT11000
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,15, 11,9 1A-4A | Daw inputs nA n8 oV
16,14, 10,8 18-48 | Datinputs L L H
2,367 V- | Dam coipunn L H H
4.5 GND | Ground (OV) H L H
12,13 Vee Positive supply voltage H H L
RECOIIMENDED_ OPERATING CONDITIONS
sYMBOL PARAMETER A T4ACTI000 TAACT11000 UNIT
N Min ‘Nom Maix Min Nom Max
Voo DC supply voltage™ 30 S0 85, 45 50 58 v
V, | Input votage o Vec ) Vec v
o Output voltage ° Vec 0 Vee v
input transition rise
avav | R (] 10 0 1 naV
Ta Operating free-air emperature 40 +85 40 +85 -c
NOTE:
1. Noe or ing ch ristics a¢ specified at Ve < 3V.. Oparation betwsen 2V and 3V is not recommended, but within that range, a device output wil
maintain & previously established logic stae. .
ABSOLUTE MAXIMUM RATINGS' N
SYMBOL PARAMETER . TEST CONDITIONS RATING UNIT
Ve DC supply voltage 0.5 0+7.0 v
‘ v,
| DC input diode current® 1<9 2 mA
K V' > Vcc 20
or
Y DG input vohtage ° 051V, 105 v
| DC output diode current? vv° ;0 -:: mA
oK 0>Vee
Vo | 0C cutput voltage 0510 Vg «05 v
DC output source or :
lo sink current per output pin Vo=00 Ve ‘ 50 mA
) DC V.. current +100
3 had i : mA
fanp | PC ground current L £100
Tste | Sorage mmperature ‘ .. 81150 °c
Power Gissipation per package Above 70°C:derate fnearly by BmW/K 500 mw
P.
TOT  "Power cissipation per package .
Plast " (SO) Above 70°C:derate linearly by SmW/K 400 mw
NOTES: :
1. Siresses beyond those sted mey cause damag: bmm.Mmmmm‘wwmmdmdmuMwmom

mmmmm‘mmm-umwn Exposure 1o absolute-maximum-rated conditions for exiended periods
may affect device reliability,
2. The input and output voltage ratings may be excseded if the input and output current ratings are obesrved.
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Product Specification

Quad 2-Input NAND Gate 74AC/ACT11000

DC ELECTRICAL CHARACTERISTICS

T4AC11000 T4ACT11000

' T = 40C T, =400
SYMBOL|  PARAMETER TEST CONDITIONS Voo |Tameas°c| AT | Tamease| (AT IOE | unir
v | Min [Max| Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
Vit | input volage 45 (318 315 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-level
ry
Ve | inpuntvoltage 5 138 135 oY) o8| Vv
55 168 165 LY 08
30 | 29 29
s = -S0BA 45 | 44 Py 'Y 44
“’In' 55 | 64 54 54 54
High-level L -
Vo | output voltage o [lgy=dma 30 | 2858 248 v
45 |3 Y s
vy, o= 394 Y] 394 8
55 1494 ) 94 Y
1
o = -T5mA 85| (Y] 388
30 0.1 0.4
I = 50uA 45 0.1 0.1 0.1 0.1
‘3 = 55 0.1 0.1 0.1 0.1
Low-level v
Vo ' & g =12m 30 0.5 044 v
v 45 0.3 0.4¢ 0.38 0.44
H o (1o =24mA
55 0.36 044 098 0.44
loy = TSmA' 55 165 1.85
I, m"""“‘""" Vj = Vog 0F GND 55 0.1 210 0.1 $10] pA
Quisscent supply V, = V... or GND,
lec | coment 5 e 58 40 40 40 0| pA
Supply curment, One input at 3.4V, other inputs
Blge | TTL nputs Hight €1V or GND 58 09 10 mA

NOTES:
1. Not more than one ouput should be tested at & ¥me, and the duration of the 1est should not axosed 10ms.
2. m-nmmhmmmmmub-munmmmmmmw.:rvcc.

Dacember 14, 1988 55



Product Specification

Quad 2-input NAND Gate : 74AC/ACT11000

AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = 0V; 1, = t; = 3ne; G, = 80pF

_ 7AAC11000
SYMBOL | ~~  PARAMETER - | WAVEFORM Taesc 0 | TA w.:'“ 1 unir
‘ Min Typ Mex Min | Mex
1 Propegaton delay _ 15 | 72 | 88 | 185 | 111
::,L,l': nA, n8 1o n¥ o1 15 58 86 15 Y ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V£0.5V GND = OV; t, « t, = 3ns: G, = SOpF
74AC11000
sYMBOL | PARAMETER WAVEFORM T, =426°C ) '.;‘:.f b uNIT
. Min Typ Max Min Wax
t Propagation delay ) 15 50 85 15 74
l:"}: M. nBonY ! : 15 " 61 15 s8 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0OV; tn » Y = 3m; C_= SOpF
. TAACT11000
sYmBOL PARAMETER WAVEFORM BT L e | uwr
, ‘ Min | Typ | Msx | Min | Max
t Propagation delay ) i 1.8 7.2 10.9 18 12.3
toox, nA, nB to n¥ ! 15 | s8 |80 | 15 | 88 ns

AC WAVEFORMS ac: V= 50% Voo, Vi = GND 0 Ve, ACT : V) = 1.5V, V), = GND 0 3.0V

nA, nB INPUT

Waveform 1. Waveforms Showing the Input (nA, nB) to Output
(n¥) Propagation Delays
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74AC/ACT11002
Quad 2-Input NOR Gate

Product Specification

FEATURES GENERAL INFORMATION
« Output capablilty: $24 mA CONDITIONS TYPICAL
SYMBOL PARAMETER UNIT
+ CMOS (AC) and TTL (ACT) voltage Ta = 25°C; GND = OV AC | ACT
level Inputs t, ,,/ | Propagation delay
PLH = 50pF; V., = 5V 4. 57
« 500 Incident wave switching o | AB Y Cy = SOpF: Ve 3 ns
+ Center-pin V. and ground con- c Power dissipation Voo = 5.0Vit = 1MHz; 32 | 2 F
figuration to inimize high-speed PD | capacitance per gate’ | C,"= SOpF P
switching nolss Cw input capacitance Vy=0Vor Vee 35 35 pF
* I category: SSI larcw | Latch-up cumrent Per Jodac,.;w.z 500 | 500 | mA
DESCRIPTION T ——
The 74AC/AGT11002 high-parformance | U8Y | tal ram O =S0pF: Vo =58V | 10 | 10 | naV
CMOS devices combine very high speed youe:
and high output drive comparable 1othe 1, G, is used 1o determine the dynamic power dissipation (P in WW):
most advanced TTL families. PD“CPD"Vcc xf+ £ (€ x Ve "'o""""'
The 74AC/ACT11002 providesfoursepa- | = input frequency in MHz, G, = output load capachtance in pF,
rate 2-input NOR gate functions. to = output inquoncy in MHz, Vcc supply voltage in V,
E(Gvacc xfo)-wmcfwm
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11002N
{300mit-wide) 40°C 10 +05°C 74ACT11002N
16-pin plastic SO 74AC11002D
(150mil-wide) 40°C 10 +85°C 74ACT11002D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL ({IEEE/IEC)
N and D Packages
U
12 7] 6] 1. 1 :: W o, —“l—— »t Ko
M) 15j2a —
s
g 21 e 1_3A bl 1
oo (3] ) v K ] et
sv o] 1) %A » u RN
v 7] i0]3s T__TDO—' ._%_ 7
[ ] 0] —_—
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Product Specification

Quad 2-Input NOR Gate 74AC/ACT11002
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,15, 11,9 1A-4A | Dats inputs nA nB Y
16, 14,10, 8 1B-48 Dats inputs L L H
2,3,6,7 1V-4Y | Data outputs L H L
45 GND Ground (0V) H L L
12,13 Vcc Positive supply voitage H H L
RECOMMENDED OPERATING CONDITIONS
TAAC11002 T4ACT11002
SYMBOL PARAMETER UNIT
Min Nom Min Nom Max
Vee DC supply voltage’ 30 50 55 45 50 8s v
V. Input voltage 4] ’ ' [} voc v
VO Output voltage [} Vcc [ Vcc v
input transition rise
AVAv or tall rate 0 10 0 10 ns/V
Ta Operating free-sir Wwinperature 40 +85 <40 +88 c
NOTE:
1. Noelecwical or ing i } are apecifiod sV, < V. Operalion between 2V and 3V is not recommendad, but within that range, a device output will
maintain & previously um fogic statw.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.5 10+7.0 v
N ‘(l <0 -20
| DC input diode current® mA
1K Vl > Vcc 20
or
Vi | DG input voltage 0510V 405 v
Vo <0 -50
) DC output diode current? - Vv % mA
X 0> Yec
Vo | DC output volage 0510 Vgg 405 v
) DC output source of ' V=00V 50 mA
o sink current per output pin [+ cc
Icc DC Vcc current +100
or mA
lenp DC ground ourrent 100
Tsqu Storage temperature -85 1 150 °C
P e Puion per package Above 70°C:derate linearly by SmW/K 500 W
P.
TOT | Power dissipation per package ]
Plasic surface mount (SO) Above 70°C:deram linearly by 6mW/K 400 mw

NOTES:

1. Stresses beyond those listed may cause permanent damage 1 the device. Thnumnmnmwmmﬁmdmdhdoﬁuummwmyom«

conditions beyond those indicated under Precommended operating conditions” is notimplied. €;
may affect device refiability.

2. The input and output voitage ratings may be exceeded if the input and output current ratings are cbaserved.
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Product Specification

Quad 2-Input NOR Gate 74AC/ACT11002

DC ELECTRICAL CHARACTERISTICS

74AC11002 74ACT11002
. T, = 40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo [ Taws25°C wasec | TAm+28C| A e | UNT
V | Min {Max | Min | Max | Min | Max | Min | Max
3.0 {210 2.10
High-level
Voo | input voltage 45 |38 EXT 20 20 v
55 (385 385 20 20 |
30 0.90 0.90
Low-level
vy input voltage 45 135 1.35 08 08 v
55 165 165 08 08
30 29 29
|hon = -S0mA 45 | 44 44 44 4
‘3 - 55| 54 54 54 54
Vou | output voltage - Iop = 4mA 30 |258 248 v
v 45 (394 38 3.94 38
H |l =-24mA
55 494 48 4.94 .8
-
log = -7SmA 5s 388 385
30 0.1 0.1
o = 50MA 45 0.1 0.1 0.1 0.1
“’; - 55 o1 0.1 CX] 01
Low-Jevet (%
Vor | cutputvoitage o loy = 12mA 30 0.38 0.44 v
v 45 0.38 0.44 0.38 0.44
H |q =24mA -
(Y] 0.38 0.44 0.38 0.44
oy = 75mA" S5 165 165
Input leakage
1 current V, = Vo or GND $5 0.1 £10 40.1 £10| pA
Quiescent supply V, = V.. or GND,
lec | current 'cl> . 55 40 40 40 @] pA
Supply current, One input st 3.4V, other inputs
Alee | TTLinputs High? atV,. or GND 85 09 10| ma

NOTES:
1.. Not more than one output should be tested at a ime, and the duration of the test should not exceed 10ms.
2. ThilillhommlnupplyeummhvMmmuumdhwmmwmm«MWqu.
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Product Specification

Quad 2-input NOR Gate 74AC/ACT11002

AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V GND = OV;t, = 1 = 3ns; C_ = 80pF

FAACT1002
symeoL PARAMETER WAVEFORM T, =e25°C 'x"'.“",’: to uNIT
Min Typ Max Min Max
t Propagation delay 15 70 86 15 99
;LH:_' fnA, nB to nV ! 15 60 75 15 84 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = OVity =1 = 3ns; O, = 50pF
T4AC11002
symBOL PARAMETER WAVEFORM T, = 428C Ta z::,f to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 45 6.1 15 69
g, nA, nB 1o n¥ 1 15 | 40 | 57 | 15 | 64 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V; t; =t, = 3n; C, = 505F
74ACT11002
symeoL PARAMETER WAVEFORM T, = 425°C TaxdoCto Ny
Win Typ Max Win Max
t Propagation delay 15 6.1 94 15 106
tﬁ nA, nB to n¥ ! 15 53 78 15 8.7 ne

AC WAVEFORMS AG : V), = 50% V., Vpy = GND 0 V.. ACT: V=15V, V= GND 0 3.0V
nA, nB INPUT . Ve
fom

Waveform 1. Waveforms Showing the Input (nA, nB) to Output
{nY) Propagation Delays
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FEATURES

« Output capability: +24 mA

+« CMOS (AC) and TTL (ACT) voltage
level Inputs

« 500 Incident wave switching

+ Center-pin V... and ground ocon-
figuration loc‘inlmla high-speed
switching nolse

. Icc category: SSi

DESCRIPTION

The 74AC/ACT11004 high-performance
CMOS devices combine very high spsed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11004 pmvidos six sepa-
rate invertets.

74AC/ACT11004
Hex Inverter

Product Specification
GENERAL iNFORMATION
CONDITIONS TYPICAL :
symsoL PARAMETER T, = 26°C; GND = OV AC | ACT UNIT
to, ! | Propagation delay .
PLH AB 1oV C = 50pF; Voo = 5V 40 | 59 ns
Power dissipation Vee = SOVi f = 1MHE; R B
Ce0 | capactance per gase’ G, = S0pF 19| 26 | oF
o Input capaciance Vi=OVorVoo as 35 pF
. Per Jodec JC40.2 ’
. lwc“ Laxch-up current - Standard 17 500 5oo mA
Maximum input fise or ,
AVAvV fal rate cL = SOpF; Vcc - 5.5V 10 10 nsV
Note:

1. cmlsuudbdobmm“dymﬁcpmdmpdm(?plnpm

-mevcc xf'fz(cLuvoc x fy) where:
l -mhmhm ct-mmwhpﬁ.

! -wlrmmyhm-lz Vcc = supply voltage in V,
I(CL!VOC K'&'MO’WM

ORDERING INFORMATION -
" PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP FaAC11004N
(300mil-wide) 40°C o0 +85°C 74ACT11004N
20-pin plastic SO 74AC11004D
300mik-wide) . G o .85 74ACT11004D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
(%] 2 A W3 = | ! 1
139 | A 19 A D W 2 LI | ~2
[IEY of 3 b3
, — . . 10" u‘ ' ] 99 t .
E Voo Y D &8 12 .
v 8] v N ¥ 9 L C e
W | NC 1 A )
13 ] 4A D
2} sa
1] 6A
511 ECN Number




Proauct Specification

Hex Inverter 74AC/ACT11004
PIN DESCRIPTION
PIN NUMBER SYMBOL INAME AND FUNCTION INPUT OUTPUT
20,19, 18, nA nv
13,12, 11 1A -6A Data inputs T m
1,2,9,89,10 | 17-6Y | Daw ouputs H L
4,587 GND lend {ov)
15, 16 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
TAAC11004 T4ACT11004
B8O PARAMETER
SvusoL Min Nom Max Min Nom Max uNT
Vee DC supply voitage' 30 50 55 48 50 55 v
v, Input voltage ) Vee ) Vec v
Vo | Ovtput voitage ) Veo ) Voo v
avay | 'es rmnskion rise ) 10 ° 10 oV
Ta | Operating free-air temperature -40 +88 40 +8S C
NOTE:
1. mmumm.owﬁunvw‘w Operation betwesn 2V and 3V is not recommended, but within that range, & device output will
maintain & previously established logic st v
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Veo DC supply voltage : 0.8 10+70 v
] V, <0 -20
. DG input diode current® 13 mA
K V' > Vcc 20
or
Vi | DG input voltage 0510 Vg 405 v
(] 50
\ DC output diode current? vv° ; o mA
o 0> Ycc
Vo | DG ouput vaitage 0510V, 405 v
DC output source or
lo sink current per output pin Vo=0® Ve 50 mA
N DC V..., current +150
g [l -
lanp | DC ground ourrent £150
Ts‘ra Storage temperature -85 o 150 °C
P e paion per package Above 70°C:derate finearly by SmW/K 500 mw
P )
TOT  |"Power dasipation per package
Piastic suriace mourt {SO) mmmmwmwm - 400 mw
NOTES:
1. Stressss beyond hose y ORGP 1o the devics. These are sress ratings only and functional operasion of the device at these or any other
abeolute-maximum-rated

mmmmmwmmmmhmm Exposure 1o

enay affect device rellability.

2. The input end output volge ratings may be exceeded i the inpit and output current ratings are obeerved.

December 14, 1988
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Product Specification

Hex Inverter 74AC/ACT11004

DC ELECTRICAL CHARACTERISTICS

TAAC11004 T4ACT11004
T, » 40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Tameasc| A% S0es | Timod8°C) A% oo’ | UNIT
Vv [ Min | Max | Min | Max | Min | Max | Min | Max
30 |2.10 2.10
High-level
Vi | input voltage 45 | 318 318 20 20 v
55 |[ass 385 20 20
a0 090 0.90 )
Low-level
Ve | input voltage 45 138 135 ‘ 'Y 08 v
55 185 185 0.8 LY
30| 29 29
lon = SOWA 45 | 44 a4 44 Y
‘e' $5 | 54 54 54 54
High-level v
Vo | output voltage | o Top ™ 4mA 30 [288 248 v
v 45 394 as 394 38
Bl = -24mA
S5 (484 48 494 48
lw--mr [X] : 385 385
30 0.1 0.1
oL = 50WA 45 0.1 0.1 0.1 0.1
‘\’;' 55 o1 X] 01 o1
Low-level '«
VoL | ouputvoltage - ToL = 12mA 30 o;t 0.44 v
45 0.36 0.44 0.38 0.44
Vi i = 24ma '
&S 0.36 0.44 0.36 0.44
lu-m‘ 85 1.65 1.85
Y w""““"""" V, = Vg O GND 55 40.1 1.0 0.9 10 pA
Quisscent supply V,= V.. or GND,
e | cument ) c'z . 55 40 40 40 0| pA
Supply current, One input at 3.4V, other inputs
lcc | TrLinputs High? | 8tV or GND 88 09 10| mA
NOTES:

1. Not more than one output should be seeted at 8 ime, and the duration of the 18st should not sxceed 10ms.
2, mhmwm-mamhummuhamdmmmmmmMWuvw
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Product Specification

Hex Inverter 74AC/ACT11004

AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V GND = 0V:t = t, = 3ns; C, = 50pF

T4AC11004
symsoL PANAMETER . WAVEFORM T, = +25°C Tan oS uNrT
‘ o Min Typ | Max Min Max
1 Propagation delay ; - 15 | 61 | 80 | 15 | 100
ey, nAnBon? 1 15 | s2 | 74 | 15 | @2 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.8V: GND = 0V; , = t = 3nw; G, = 50pF
S _ T4AC11004
. ~ : N T, e40Cio |
SYMEOL | PARAMETER. WAVEFORN T, =425 Alao | uwm
i Min | Typ | Max | Min | wmax
1 Propegation delay ' 1§ | 42 | 63 | 15 | 71
Tory, A nBonY 5 15 | 38 | 55 | 15 | e0 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0Y:40.5V GND - 0Vit, =1, = 3ns; €, = S0pF
N . . " 74ACT11004
sYmBoL . PARAMETER “]  waveroru T se25C Tandocte uNIT
) Min Typ Mex ;§ Min Max
t Propagation delay P e 1.5 53 9.0 1.5 9.7
vy A, nB 1o n¥. AR R 15 | 64 | 87 | 15 | 98 ns

A

AC WAV;FORMS AC :Vyy = 50% Voo, Vg = OND 0 Vg ACT:Vy = 1.5V, Vyy = GND 0 30V

T mameur
. . v
‘o

aY OUTRUY

Waveform 1. Waveforme Showing the Input (nA) to Output (a¥)
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74AC/ACT11008
Quad 2-Input AND Gate

Product Specification
FEATURES GENERAL INFORMATION
« Output capabliity: 124 mA CONDITIONS TYPICAL
SYMBO! PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage YMBOL ET T, =25°C; GND = OV AC | ACT
level inputs t,,,,/ | Propagation delay
PLH - : = % .
+ 500 incident wave switching oy | ABW0Y C, = 50pF; Vo = 5V 42 | 85 | ns
« Center-pin V... and ground con- c Power dissipation VCC =50V, ts IMHz; 2 29
figuration 1o Frinimize high-speed PO | capacitance per gat' | C, "= SOpF P
switching nolse Cwn Input capacitance V= 0Vor Voc 3s 35 pF
. lcc category: SSI o arca | Lakch-up cument Per Jodoc‘.;cdo.z 500 | 500 | mA
DESCRIPTION Niasiiom pat 7a8 o
The 74AC/ACT11008 high-performance | 2Y2Y | fallrale Oy = S0pF; Ve =85V | 10 | 10 | nslV
CMOS devices combine very high speed  Nore:
and high output drive comparable 1o the 1, G, is used 1o determine the dynamic power dissipation (Py, in iW):
most advanced TTL families. PD"cPD"Vccz“'l +5 (chvocz x i) where:
The 74AC/ACT11008 providesfoursepa- ) = input frequency in MHz, C, = output load capacitance in PF,
rate 2-input AND gate functions. fo = output frequency in MHz, V¢ = supply vohage inV,
X (O *Vige? xf) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11008N
(300mil-wide) 40°C 1o +85°C 74ACT11008N
16-pin plastic SO 74AC11008D
(150mik-wide) 40°C 10 485°C 74ACT11008D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
w[ U 18] 194 W ! 2
w[Z 8] 2a -'T——'_!-D__L X
w3 4] 28 18 2 v o, B s
wal e W] —
GND
- ] Vee 11 _3A "
ano (5 2] Vee EDLL p
s T3] 1] 3 . @ o ".‘—
o 3] 0] T__‘TD——'—’— ] |7
e 3] E " B—
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Product Specification

Quad 2-Input AND Gate ’ 74AC/ACT11008
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OQUTPUTY
1,15, 11,9 1A -4A | Data inputs nA nB nY
18, 14,10, 8 1B-4B | Data inputs L L L
2,3,8,7 1Y-4Y | Dawn cuiputs L H L
4,5 GND Ground (OV) Rl H t L
12,13 Ve Positive supply voltage H H H
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER T4C11008 74ACT11008 UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage” 30 50 [ 45 50 s5 v
V‘ Input voltage 0 Voc 0 Vcc \}
Vo Output voltage 0 Vec ° Veo v
input transition rise ’
AVAv or tall rase 0 10 0 10 sV
TA Operating free-sir temperature’ 40 +88 -40 +85 ]
NOTE:

1. No electrical or switching characteristios are specified V.

maintain & previously established logic stase.

‘o < 3V. Oparation between 2V and 3V is not recommended, but within that range; & device output wil

ABSOLUTE MAXIMUM RATINGS '
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
voc DC wpply voitage 0.510+7.0 v
V, <0 -20
\ DC input diode current® (I mA
1K - V' > Vcc 20
or
A DC input voltage 051 Vg, 405 v
V. <0 50
. DC output diods current? (T mA
oK Vo > Vw 50
or
Vo DC output voitage 05tV 405 v
OC output source or
o sink current per output pin Vo=0% Vo 50 mA
‘cc DC Vcc current +100
or mA
lanp | DC ground current £100
Tsre Storage emperature -85 % 150 *c
m:“,""“"'w Above 70°C:derate Fnearly by SmW/K 500 mw
P.
TOT " "Power dissipation per package )
NOTES:

1. mwmwmwumwnmw.Mmsmmswwmmdnmumuuwom
WMMMWM‘MWWWM'“MiWH. Exmmnmub-mbnun-mdeu\diﬁmb’mmwiods
may affect device reliabikity.

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

December 14, 1988 5-16



Product Specification

Quad 2-input AND Gate 74AC/ACT11008

DC ELECTRICAL CHARACTERISTICS

T4AC11008 TAACT11008
; T, = 40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo |Ta=+28°C| A% sree’ | Tymo2s'C A asc | UNIT
V | Min | Max| Min | Max | Min | Max | Min | Max
30 {210 2.10
High-level
Via input voltage 45 [315 3.18 20 20 v
85 | 385 388 20 20
30 0.90 0.90
Low-level
Vy input voltage 45 138 1.38 08 08 v
(Y] 1,68 1.65 0.8 08
30| 29 29
Iou = -SOMA 45 | 44 44 44 44
‘\‘,n - 58 | 54 54 54 54
High-level '
Vou | output voltags o logg = -4mA 30 |288 248 v
v 45 [3.04 EY 3.04 38
(1] Top ™= -24mA
55 494 48 494 48
loy™ S7SmA’ X3 385 3.8s
30 0.1 0.1
Iop = SOnA 45 0.1 0.1 0.1 0.1
‘3 - 55 0.1 0.1 0.1 0.1
Low-level L
Vo | output woitsge - Iop = 12mA 30 0.36 0.44 v
v 45 0.36 0.44 0.38 0.44
(7 Top = 24mA
55 0.38 0.44 0.36 0.44
2 Y
Iy = 75mA 55 1.65 1.68
input leakage
1 current V, = Vi of GND 55 10.1 $1.0 40.1 £10]| pA
Quiescent supply V, = V.. or GND,
fee ront 'cl) - £S5 40 40 40 40 | pA
Supply current, One input at 3.4V, other inputs
Alee | TTLinputs High? atV, or GND 55 09 10| mA
NOTES:

1. Not more than one output should be tested at a tme, and the duration of the et should not exceed 10ms.
2. Thisis the increase in supply current for sach input that is a2 one of the spadified TTL voltage levais rather than 0V or V.
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Product Specification

Quad 2-input AND Gate 74AC/ACT11008

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V: tq = tg = 3ns; C, = 50pF
74AC11008

SYMBOL PARAMETER WAVEFORM T, =4285°C Ta -::;c to UNIT
Min Typ Max Win Max

! oLl Propagation delay 1 1.5 6.3 9.0 1.5 10.2 ns
oL nA, nB 1o nY 1.5 58 78 15 88

AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = OV; t, = t, = 3ns; C, = 50pF

T4AC11008

SYMBOL PARAMETER WAVEFORM T, = 425°C Ta e uNIT
Min Typ Max Min Max

Toun Propagation deiay ) 15 43 52 15 69 e

o nA, nB o nY 15 40 59 15 [X]

AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V: tq =15 = 3n8; C, ~ 50pF
T4ACT11008

SYMBOL PARAMETER WAVEFORM T, = e25°C Ta : ::.g to uNIT
Min Typ Max Min Max

oL Propagation delay 1 15 58 8.0 15 9.0 ns
tow nA, nB to nY 15 52 77 1.8 8.2

AC WAVEFORMS ac Vp=50% Voo, Vi = GND B V. ACT: Vyy= 1.5V, Vy, = GND © 3.0V

nA, Nl INPUT v
»

nY OUTPUT Va

Waveform 1. Waveforms Showing the Inputs (nA, nB) to Output
(nY) Propagation Delays
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74AC/ACT11010 |
Triple 3-Input NAND Gate

Product Speclfication
FEATURES GENERAL INFORMATION
« Output capablilty: +24 mA CONDITIONS TYPICAL
, YMBO ARAMET!
« CMOS (AC)and TTL (ACT)voRtage | = o) P B | 1.usc;owpsov [ AC [ ACT N
level inputs 1o,/ | Propagaton deley -
pLH « SOpF; V, 5 | s8
« 50 incident wave switching e |ABCEY - Oy = 809F; Vg = 45 | 58 | s
« Center-pin V. and ground con- c Power dissipation Vog = S0Vif = TMHZ; 23 | 27 | oF
figuration to finimize high-speed PO | capacitance per gaw’ | C{"= S0pF SN
switching nolse Cw hwtupm Vi=0Vor Ve, a5 as pF
«+ 1., category: SS| ] ) hr.hdoc JC40.2
cccn o 'W,"“ uuwp cumm Standard 17 500 | 500 | mA
DESCRIPTIO ) Mnxﬁmmnputﬁnu . : i
The 74AG/ACT11010 high-performance | 2Y2Y | tarame Cy = 50pF: Ve =88V | 10 | 10 | mN §
CMOS devices combine very high spesd o
and high output drive comparable o the 1. € is used ® dwmun- the dynamic mdmpason (P in pW): -
most advanced TTL families. ’n'°vo""oc "'*z‘cl"voc x 1) where:
The 74AC/ACT11010 providesthressep- & = inplt equéncy in MHZ, C, = output load capacitance in pF,
araté 3-input NAND gate functions. ’ - WM in MHz, V. = supply voltage in V,
: ’ }'.(C‘_-Vcc -!&-mdm
ORDERING INFORMATION R
B PACKAGES TEMPERATURE RANGE ORDER CODE
& e ,
. 16pin plastic DIF FAAC11010N
{300mil-wide) 40°C 10 485°C 7AACT11010N
16-pin plastic SO 74AC11010D
(150mil-wide) 40°C to 485°C AACT110100
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL {(IEEENEC)
N and D Psckages
U 1]
e ) - # I I Y
1¥ rj 18] 1¢ T '
3] 4] 2A e w
oo 3 (3] Vee T L) o S
oo (7] 2] Vee 18 % ‘: :
# (3 i : : L ) ] s
¢ L_L 0] 5c 7 o T
3] [ o]

December 14, 1988

5-19

ECN Number



Product Specification

Triple 3-iInput NAND Gate 74AC/ACT11010
PIN DESCRIPTION
PIN NUMBER | symBOL NAME AND FUNCTION INPUTS OUTPUT
1,149 1A-3A | Datainputs nA | nB | nC Y
16,11,8 18-38 | Dats inputs L L L H
15,10,7 1C-3C | Data inputs LR .
2,38 V-5V | Dew oumputs L H H H
H L L H
4.5 GND [ Ground (OV) u L n H
12,13 Ve | Positve supply voltage H H L H
- N H H L
RECOMMENDED OPERATING CONDITIONS
T4AC11010 T4ACT11010
SYMBOL PARAMETER : T
8o RAM Win. | - Nom Max Min Nom Max N
Voc | OC supply voltage’ 30 50 [ 45 50 55 v
v, input voltage [} Voc ] Vec \
Vo Output vohtage ) Vec ° Vee v
Pt ¥ansition riss T '
avav | R et ° ] e 0 10 v
T, Operating ee-sir emoerature 40 +85 40 +85 °C
NOTE:
1. No ch uammnvecav Operation between 2V and 3V is not recommended, but within that range, & devios output will
WQMMMM
ABSOLUTE MAXIMUM RATINGS'
svmsoL | PARAMETER TEST CONDITIONS RATING UNIT
Voc | DC supply vokage 051470 v
] DG input diods curren?® v' <0 B mA
&( V' > Vec 20
Vi | 0C ingut voage 0510 Veg 108 v
0 DC output diode current® v° <0 had mA
ox Vo> Voo $0
Vo | DC output voltage 0510 Vg, 405 v
DC output source or
o ik 1 por pin Vo®0® Vg, 450 mA
| DC V..., curment £100
g | e m
lonp | DC ground current 4100
Tsm Slorage lemperature 45 © 150 *C
power deaipaton per package Above 70°C derate lnearly by SmW/K 500 mw
P,
m r
Py Gsipation per gg,”' Above 70°C:derate inearly by SmW/K 400 W
NOTES:

1. Streases beyond those isted mey cause permenent damage 1o the devics. These are stress
conditons beyond those indicated under “recommendad operating condisons™ is notimplied.

may affect device reliability.
2. The input and output voltage raings may be exceeded I the input and output current rasings are obeerved.
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Product Specification

Triple 3-Input NAND Gate 74AC/ACT11010

OC ELECTRICAL CHARACTERISTICS :
. o T4AC11010 TAACT11010

. T, = 40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Tan+28°C| A% et Tame28°C| R gsec UNIY
' v [ Win [ ax | Min [ Mex | Win | Max | Min | Max
30 210 2.10
High-level
Vit | input volage 45 [3.18 3.15 20 20 v
55 | 385 385 | 20 20
30 050 0.90
Low-level
! ; 8 8 v
Ve | input voltage 45 135 135 0 0
85 185 185 08 08
v 30| 29 29
Top = -50MA 45| 44 44 44 44
“’} - 55 | 54 54 54 54
W L
Vo | output voltage e Top = “4mA 30 258 248 | ‘ v
v 45 394 [Y) 394 38
(1o =24mA
55 | 404 48 494 48
Y :
logy = -75mA Y3 385 385
- 30 0.1 0.t
1oL = SOMA 4s 0.t 0.1 104 0.1
‘e - 55 0.1 o1 0.1 01
Low-level v 2
Vo " - Io = 12mA 30 0.36 0.44 v
v “Tas 0.36 0.44 0.38 0.44
W i = 24mA
55 0.38 0.44 0.38 0.44
oy = SmA' 58 185 185
Input leakage
A current V,-VccotGND‘ L1 10.1 1.0 0.1 $10| KA
Quiescent supply V, = V... or GND, B
e | curent Hoge 58 40 ] 40 4 | pA
Supply cumrent, One inpit at 9.4V, other inputs
alce | TTL inputs High? at V. or GND ss 09 10] mA
NOTES:

1. Not mere than one output should be tested ot a Sme, and the duration of the Jest should ot enceed 10ms.
2. mmmmhmwuwwnh-mdnmmmmmmmw«vcc.
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Product Specification

Triple 3-Input NAND Gate - 74AC/ACT11010

AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V GND = OV:t, =t, = 30u; C, = 80pF _

] TeACI1010
svusoL PARAMETER | waverorm T, = 428°C gl | oar
' ‘Min | Typ | Max Min | Max
n Propagation deiay 1§ | 89 | 85 | 15 | 93
ooy, M, nB, nCton¥ . ' 15 | 58 | o0 | 15 | 99 | 0™
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = OVitp wty wSr; C, =SOopF _
- 4 FaAC11010
sYMBOL PARANETER WAVEFORM T, =420 Tandiice uNT
‘ Win | Typ | Max | Win | Mex
0 Propagation deiay 18 | 44 | 82 | 15 | &7
Pibvy nA.pB.nCon? - ' 15 | 46 | 84 | 15 | 70 n
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V: tg=tp=30s:C - 80pF
} N TAACT11010
SYMBOL " PARAMETER WAVEFORM T, = 426°C Tp=40%Cto uNIT
. /) «a8°C
’ Min Typ Max Min Max
T Propegeton N 15 | 88 | 82 | 15 | &9 :
P | mmncond ! 15 | 87 | 74 | 15 | s2 ne

AC WAVEFORMS AC :V,, = 50% V. Viu = ONO © Ve AcT:V“-'i.BV, Vi = GND 1. 3.0V

Wavelom 1. MMMNM(mﬂ.'ﬂhm(nV)f 9
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7AAC/ACT11011
Triple 3-Input AND Gate

Product Specification

FEATURES GENERAL INFORMATION
+ Output capabllity: £24 mA CONDITIONS TYPICAL
SYMBO! PARAMETER UNIT
+ CMOS (AC) and TTL (ACT) voitage t 7, 225°C;GND = ov AC | ACT
level inputs to, !/ | Propagation defay
PLH - v - 4. .0
» 500 Incident wave switching thy |ABCBY Cy = S0pF: Vg = 5V 316 ns
. COnW-pan and ground con- ¢ Power dissipation Veg = 50V; f = tMHZ; 28 28 ¢
figuration 1o Ainimize high-speed PO | capacitance per gat' | C; = S0pF P
switching nolse Cw Input capacitance Vy=OVorVee 35 | 38 pF
« 1o category: SSI Per Jodec ch‘z
cc Yiarcn | Latch-up cument Standard 17 500 | 500 | mA
DESCRIPTION NaxEmUm pUt 1ise of
The 74AG/ACT11011 high-performance | 2Y2Y | wiram O =S0pF:Vpc =85V | 10 | 10 ) melV
CMOS devices combine very high speed  pote:
and high output drive 09'“9"!5" tothe 1 C isusedto dommw\o the dynamic pomf dissipation (P, in pW):
most advanced TTL families. Po'cm"vcc xty + £(C, xVeg “'o)"'“"'
The 74AC/ACT11011 providesthreesep- i = input frequency in N‘"!- , = output load capaciance in pF,
arate 3-input AND gate functions. ' = output iroquomy in MHz, Vcc = supply.voltage in V,
2(0 xvoc xfo)-wmoiompm
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11011N
(300mik-wide) -40°C 10 +85°C 74ACT101IN
16-pin plastic SO 74AC11011D
(150mik-wide) -40°C 10 485°C 74ACT11011D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
V) PR
i e T v el PO
wipa (8] 1¢ 18_1c "
2y 3] )2 “ 2 "
ano 4] (73] Vo 1 _m LA | L —3
ano (T T2} v, 1 ¢ —’:—-
w ¥ T L0 S . .
¢ E 10] 2¢ 7 3¢ T
38 9] sl

Decomber 14, 1988
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Product Specification

Triple 3-Input AND Gate 74AC/ACTIION
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,14,9 1A-3A | Datsinputs nA | nB | nC ny
16,11, 8" 18-38 | Datainputs L L L L
10,7 TC-3C | Dain rois clalt t
2,38 1Y-3Y | Data outputs L H H L
ry GND | Ground (0V) " clon h
12,13 Voo Positive supply voitage H H L L
. H H N H
RECOMMENDED OPERATING CONDITIONS
; 74AC11011 74ACT11011
Svusot PARAMETER Min Nom Max Min Nom Max ld
Vee DC supply voltage’ 30 80 85 45 50 55 v
v, ~Input volage [) Vcc [ voc v
Vo Output v:l:!. ] Vee 0 Ve v
= o s S -
AvAV "”'m"‘"""" 0 10 0 10 eV
Ta Operating free-air temperature 40 +85 40 +85 *c
NOTE: T

1. mmumm.-m-vwcw. wmw“wumm.mmmw,-mww
maintain & previously established logic atate.

ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
voc DC supply voltage 0.510+70 v
0 -
" DC input diode current? Vi< 2 mA
" V|>V°c 20
or
i | 0G input vokage ; 0510V, 108 v
V,<0
' DC output diode current? (I d mA
g( VO’VOC 50
Vo | DC output voitage 0510V, 405 v
' DC output source or
o sink curment per output pin Vo=00Vee 50 mA
'gf 0C Ve curment +100
- mA
‘ano | DCgroundcumant 1100
Tsva Sorage temparature 65 150 *C
. ,"“'III.:;‘F‘.'“?E',' ST | Above TOSC:darate ineery by SmWAC | - . 800 . | mw.
[ .
mm%“‘“ | Above 70°C:derate invearly by SmWAX 0o - mw
NOTES:
1. mwmwmmmmnmm. MmmwwdeWMNdmmMuwom
mmmwcm'mmw. d. E: 1 absolute-maximum-rated condisons for extended periods
may device reliabify.

2 mmmmwmmhwnmmwwmwmm.
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Product Specification

Triple 3-Input AND Gate 74AC/ACT1I0N

DC ELECTRICAL CHARACTERISTICS

T4AC11011 T4ACT11011
T, = -40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Voo |Tam+25°C| A% sgee [Tas+28°C A asec | WNIT
v [ Min | Max | Min [ Mex | Min | Max | Min | Max
30 [2.10 2.10
High-lavel
Vet | input voltage 45 [3.1s 3.15 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-level
Ve | inputvoltage 45 135 135 08 0.8 v
[Y) 165 165 0.8 08
30|29 29
Ton ~ SO0A a5 [ 44 4.4 44 44
\\’1'- 55 | 54 54 54 54
High-level "
Vou | output voltage o« 1oy = “4mA 30 | 258 248 v
v 45 | 394 38 3.94 EY)
M 1o, = -24mA
55 |4.04 48 .94 48
o™ 75mA’ 58 385 3.85
30 0.1 0.1
loL = 50uA 45 0.1 0.1 0.1 0.1
‘e - 53 0.1 0.1 0.1 0.1
Low-level "
Vo | outputvoitage - T = 12mA 30 0.36 0.44 v
v . 45 0.38 0.44 0.36 0.44
H o [l =24mA
[X) 0.38 0.44 0.38 0.44
Al
1oy = 7SMA 5S 1.85 1.85
Input leakage
I curent V, = Vg 0r GND 85 0.1 3.0 101 $10[ pA
Ouiescent supply V, = V.. or GND,
loc Loee 55 40 40 40 40 | pA
Supply current, One inpint at 3.4V, other inputs
Slee | TTL inputs High? atV, or GND 55 09 10| ma

NOTES:
1. Notmore than one output should be tested at 8 Sme, and the dursiion of the Jest should not axceed 10ms.
2 m-i-mwmummmu-mmuu-wdnmmmwmmmov«vw
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Product Specification

Triple 3-Input AND Gate 74AC/ACT1I101

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND - ov: th =1 = 3ns; C, = S0pF

74ACH101
SYMBOL PARAMETER WAVEFORM T, = 425°C T j;‘:: to uNIT
Min Typ Max Min Max
oy Propagation delay 1 1.5 6.0 8.3 15 9.1 ns
tors. nA, nB, nC to nY 15 | 60 | 82 | 15 | 90
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; 1, = t, = 3ns; G, = S0pF
7AACTI0T1
sYMBOL PARAMETER WAVEFORM T, = 425C Ta :“u.cc lo uNIT
Min Typ Max Min Max
ton Propagation delay ] 18 | 40 | 58 | 15 | &8 "
tors, nA, nB, nC to nY 15 | 45 | 64 | 15 | &9
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND = 0V; tq=1g =3ns; C, = S0pF
7aACTHION
symMBOL PARAMETER WAVEFORM T, =+25C ) :452;0 to UNIT
Min Typ Max Min Max
'PLH Propagation delay 1 1.5 6.5 8.6 1.5 96 ns
torn nA, nB, nC to nY » 15 | 55 | 79 | 15 | a7
AC WAVEFORMS aAcC: Vi = 50% Ve, V) = GND 1o Voo ACT:Vy =15V, Vy, = GND o 3.0V
nA, nB, nC INPUT v
-
Cpun Som
nY OUTPUT Ve
Waveform 1. Waveforms Showing the input (nA, nB, nC) 10 Output (nY)
Propagation Delays
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74AC/ACT11013 )
Dual 4—|nput NAND Schmitt-

Trigger

Preliminary Specitication
FEATURES GENERAL INFORMATION
- Output capability: +24 mA . CONDITIONS .| TYPICAL
« CMOS (AC) and TTL (AOT) vmgo svuBoL PARAMETER T, = 26°C; GND = OV "AC | ACT | UNIT
level inputs oy | Propagation
PLI = - .
- 5002 incident wave switching toe | AB.C.DRY Gy = S0pF; Vop = 8V s2 ne
« Canter-pin V., . and ground con- c Power dissipaion . VCOQSOV T = TMHZ; - 2 oF
figuration to Finimize high-speed 0 | capacitance per gat’ c.:L %, 80pF
switching noise Cn Input capacitance V=0V or Veg 35’ pF
* I category: SSi 1 Laichiup current <P«J.ae‘.;pao.z _ 00 mA
DESCRIPTION : m,“ m e or - T -
The 74AC/ACT11013 high:performance | V4" | fafrate Oy = S0pF; Ve = S8V | 100 nsV
CMOS devices combine very high speed  noie: ™ " "
and high autput drive comparable tothe 1. Cpplsused o dtbrmm the dynamic powor ‘dissipation (P(,m.uW)
mosfadvanudmfamilns. Pn'cm"vcc ""z(ct"voc xighwhere:
The 74AC/ACT11013 provides two sepa- f, .mmmm c‘-wwdeon
rate &input: NAND gate functions which o= output hquowy in:MHz, Vo = supply voltage ia V,
are capable of transforming siowly chang- :(c xvcc x o)-wmolwm
ing input signals into shamly defined,
jiter-free output signals. In addition, they ORDEH‘NG |NF°RMAT‘ON
have greater noise margin than -
conventional NAND gates. PAWG; TEMPERATURE RANGE - - 07:?1(:?:
. plastic : . : 1
' o) 40Cio88C TAACT11013N
14-pin plestic SO ; 74AC110130
(150mi-wide) “40°C 10 +85°C 74ACT11013D
PIN CONFIGURATION LOGICS¥YMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
' 8 1A ]
wi Y WING T :' i "I Y- I N
w3 . [@e TR M
12 10 12
= I A =
4 1] Vee el & -
# 03| W o >
»[F o ) 1
2 7] D .
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Preliminary Specification

Dual 4-input NAND Schmitt-Trigger 74AC/ACT11013
PIN DESCRIPTION ) FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUT
2,10 1A-2A Data inputs nA | nB | nC | aD nY
1.9 18-28 | Datainputs H|H]|H]H L
18,7 1C-2C | Oawm inputs Ll x| x|x H
128 1D-2D | Data inpiuts e x|t x!|x H
35 V- Date cutputs X x| Lyx H
4 GND | Ground (OV) X | xix |t H
1 Voo | Positve supply voltage
RECOMMENDED OPERATING CONDITIONS
svuBoL PARAMETER | T4ACT1013 TACT11013 uer
Min Nom Mex Min Nom Meax
Voe | DC subply voitage” 30 50 55 45 50 55 v
v, hputvohgo. 0 Voo ) Voo v
Vo Output voltage ‘ ) Voo 0 Ve v
avav m'::"“'" fee 0 100 0 100 nv
Ta Operating fres-air temperature 40 +85 -0 +88 *©
NOTE: B
1 MWUMMUQWMIVw<W. WMN“WbMW.MMMW.lMWﬂ
maintain & previcusly established logic staie. . E .
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER TEST CONDINIONS RATING UNIT
Veg | D€ wpply voitage ' 0.510+70 v
\ DC input diode ourrent? %<0 ad mA
K V>V 20
or
Y1 | DG input vottage 0510V, 105 v
i DC output diode current® v° <0 0 mA
gx . : . . ’VO” Voc 850
Vo | DC output voltage 0510 Vyy 405 v
DC output source or
Io sk t por pin Vo=00 Ve, 80 mA
'cc DC Vcc current 2100
or mA
'GND pC ground current +100
Tera Siorage wmpersture o 45% 150 *c
Fower dissipation per package Above 70°C:derate inearly by SmW/K 500 mw
P.
TOT  ["Power dissipation per package
Plastic surface mount (50) Above 70°C:derste inearly by SmW/K 400 mw
NOTES:
1. Smmbqﬂ!mlmmmmwmw.hm Mwumm;wwmimdnmanm.uwom
conditions b d operating conditions” is notimplied. Ex rated conditons for sxiended periods
m-yubummu

2. Mmmwmmuwmmqhwummwmmmmm.
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Preliminary Specification

Dual 4-input NAND Schmitt-Trigger 74AC/ACT11013

DC ELECTRICAL CHARACYERISTICS

T4AC11013 TAACT11013
T, = 40°C T, =-40°C
SYMBOL|  PARAMETER TEST CONDITIONS Voo |Ta=s3'C| Ageec |Ta= 88| Blopc | N
V | Min | Max | Min | Max | Min | Max | Min | Max
30 22 22 ,
Vy, | Positive-going 45 82 32| |20 20| y
58 39 39 20 20
30 {05 05 55 ’
vy, | Negative-going 45 | 09 09 08 o8| vy
55 | 1.1 11 | . fos Y]
sofos|12]03]12
avp | e 45 |04 (1404 |14 ]0a]12]0a[12]
T T 55 |05 |16 05|18 |04 12| 0412
30 210 210
High-level T a0
Vet 45 |35 3.15 20 20 v
55 | 385 385 20 20
; 30 0.90 0.90
Low-level
Ve | inout votage , 45 1.35 136 ) o8]
55 1.65 165 Y oe
30 | 20 29
Ton ~ -S0MA 48 | 44 . 4 44
‘Cl - 55 | 54 54| |84 54
High-evel L
Vou LI D 30 | 258 248 v
- 45 [394 O NED) Y
55 | 494 48 494 as
Jog = -TSMA’ 85 3.85 ' 385
30 0.1 0.1
1o = 50uA 45 0.1 0.1 0.1 0.1
‘\',l' 55 0.1 01 0.1 01
Low-level L
Vo LI DT 30 0.38 044 v
U 48 03¢ 044 0.3¢ 044
55 036 044 0.36 044
Ioy = 7SmA’ 1] 165 165
input leakage
I " V= Vg O GND 55 0.1 1.0 0.4 £10| A
Quiescent supply V, = V. or GND,
e ot 55 40 0 40 © |
Supply current, One input at 3.4V, other inputs
Bl | T oo High? Vg or GND 55 09 10| ma
NOTES:
1. Not more than one output should be lested &t a e, and the of the wat should not exceed 10ms.

2. Thisis the increess in supply current for each input that is at one nmmwmmrUWuvcc.
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Preliminary Specification

Dual 4-Input NAND Schmitt-Trigger . T4AC/ACTII013
AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V_ GND a 0V; tg =t =308 Cl_ = S0pF
T : . 74AC11013
A - - , - T,=#Cto :
SYMBOL | - PARAMETER - WAVEFORM T, =425°C A asec uNIT
o Min Typ | Max Min | Max
|t .Propagetion delay . 15 73 87 15 10.0
ey | nA "89G, nDw Y ! 15 | 72 | 87 | 15 | 102 "
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V;t = t, = 3na; C, = S0pF
~ - TAAC11013 e
sYMBOL PARAMETER | WAVEFORM T, u 428°C Tan ol | uwr
' Min T Typ | Max | Min | Max
t Propegalion delay . 15 5.1 64 15 | 73 |-
o | nAnB,aC, 00KV ! 15 | 52 | 70 | 15 | 81 m
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; t, = . = 308; G, = SOpF
TAACTHONS
svusoL | PARAMETER WAVEFORN T, 2 425°C Tas Mot | o
‘ ' Min | Typ | Max | Min | Mex
t Propagation delay : ' - 1.5 7] :
tory, nA, 8, aC, nD %o n¥ Vo 15 15 "

AC WAVEFORMS AC':V,, = 50% Vi, Vg = GND B V. ACT :V), = 1.5V, Vy, = GND 0 3.0V

WA, 0B, G, n IPYT

Waveform 1. Waveforms Showing the Input (nA, nB, nC, nD) to
- : Oumug % Pnpqtﬂonbohyo ’
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74AC/ACT11014
Hex Inverter Schmitt-Trigger

Preliminary Specitication
FEATURES GENERAL INFORMATION
. . CONDITIONS TYPICAL
Output capabliity: +124 mA SYMBOL PARAMETER oNIT
+ CMOS (AC) and TTL (ACT) voltage T, =25°C; GND = 0V AC | ACT
level inputs to, /| Propagation delay
PLH C = IV, }

«+ 500 incident wave switching . | ABOY L = S0PF: Voo 69 "
« Center-pin V. . and ground con- ¢ Power dissipation Veg = 5.0V 1 = 1MHZ; .
figuration to Tinimize high-speed PD | capacitance per gate' | C,"= S0pF @ P

switching noise Cn Input capacitance Vy=OVor Ve as pF
. lcc category: SSI | Latch-up cumrent Per «m’.;w.z 500 mA
DESCRIPTION Maximum input fise oF
The 74AC/ACT11014 high-performance | 2VAY | e rate Oy = S0pF: Vg =S8V | 100 nsN
CMOS devices combine very high speed  Note:
and high output drive comparable to the 1. Cpp is used 1 do\emme the dynamic powar dissipation (Py) in pW):
most advanced TTL famiiies. Po'cpo"vcc 2+ Z(C, x Voo xfo)wh-m
The 74AC/ACT11014 provides six sepa- | = inputfrequency in MH! C\_ = output load capacitance in pF,
rate inverters which are capable of trans- ' = output ﬁoqum:y in MHz, Voc = supply voltage in V,
forming siowly changing input signals into 2 (C x Vcc 1) = sum of outputs
sharply defined, jitter-free output signals.
in addition, they have greater noise mar-  ROERING INFORMATION
gin than conventional inverters. PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP 74AC11014N
(300mil-wide) 40°C to 485°C 74ACT11014N
20-pin plastic SO 74AC11014D
(300mil-wide) 40°C o +85°C 74ACT11014D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC)
N and D Packages
vol VY e »_ A ¥ LA P .
¥ 7] 9] 2A o 2 & 3 LI = | w N
7 5] ]2 P E P Xl | N
ano (7] W]ne —b'_ L2z >t
axo 7] W] Vee L‘A_@.-_V_-_ RLEN :
ano ¢ 8] Vee 12_8A ¥ A -
awo 7] 14 NC " . 7 1
[ 3] 3]
s¥ 9] 7] 8A
¥ (0] 1] e
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Preliminary Specification

Hex Inverter Schmitt-Trigger - ’ 74AC/ACT11014
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUT OUTPUT
20, 19, 18, 1A-6A | Dam nA n¥
13,12, 11 inputs L m
1,238,910 { 17-6Y | Data outputs H L
4,587 GND | Ground (OV)
15, 16 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
sYMBOL PARAMETER 74AC11014 TAACT11014 NI
Min Nom Max Min Nom Max
Vec OC supply voitage' 3.0 50 55 45 50 55 v
Y Input voltage o Voo 0 Veo v
Vo Output vohgo (] \ﬁx (] vcc \'
AVAV ml.r::m rse 0 100 ° 100 sV
Ta Operating free-air emperature 40 +85 -40 +85 °C -
NOTE:

1. mmuumewunwm.:vw<w Operation between 2V and 3V is not recommended, but within that range, .m«mm
maintain a previously eetablished logic stae.

ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 0.5 t0+7.0 v
V, <0 -20
, DC input diode current’ [ mA
[ Vl > Vcc 20
or
Y DC input voltage 0510 Vg 405 v
V,«0
! DC output diode curment® v o ; .:: mA
ox 0> Ve
Vo | DC output voitage 0510 Vg 405 v
DC output source or
lo sink current per output pin Vo=0®Vee 50 mA
lee DC Voc curment +150
or - mA
'GND DC ground current +150
Tsm Storage temperature 45 150 *C
mg:;"““‘ per package Above 70°C:derale kinearty by SmW/K 500 mw
P.
TOT | "Power dissipation per package ]
Plastic surface mount (SO) Above 70°C:derate inearly by mW/K 400 mw
NOTES:
1. mwmwm”mwnmm Mmsmmwwmmdmmnmwwow
those P g conditions® s rated conditions for extended periods
may M device raliability.

2. Theinput and output woitage ratings may be excesded if the input and Cutput current ralings are obesrved.
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Preliminary Specification

Hex Inverter Schmitt-Trigger 74AC/ACT11014

DC ELECTRICAL CHARACTERISTICS :

TAAC11014 74ACT110%4
1 T, a40°C T, s 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Tame28%c Aasec |Ta=*2C| Qe | vt
v | Min | Max | Min | Mex | Min | Max | Min | Max
30 22 22
v Positive-gos
Te "m"‘w"‘“" 45 32 32 20 20| y
55 39 39 20 20
3008 os
V. Negative-going ] y Y
T | e 45|09 09 08 o8|
85 | 1.1 11 os 08
solosal12103 (12
P I vy 450414 ]oaf1aloaf 1204 12]
To T 5505|1605 |16 |04 12|04 )12
30 [2.10 2.10
High-level
Ve | ingut 45 (218 3.8 20 20 v
55 388 I INED 20
30 090 090
Low-lave!
Ve | input 45 138 135 o8 08| v
$5 165 1.65 08 08
s0 | 29 29
low = “SOMA 45 | 44 44 a4 44
‘3 - 55 | 54 54 54 54
High-level L
Vo | ouput voltage o Top ™ 4mA a0 {258 248 v
Ve Lo =-24A 45 (394 38 394| |38
55 | 494 48 494 48
Tou ™ 7SmA’ [Y 388 385
30 0.1 0.1
lo = 50nA 45 0.1 0.1 0.1 0.1
‘3 - 55 0.1 0.1 0.1 0.1
Low-level [N
Vo | ouput veltage - o = 12mA 30 0.38 044 v
Ve oy = PY) 0.38 044 0.36 044
55 0.38 0.44 0.36 0.44
lop = 75mA” Y 185 185
Input leakage
5 V)= Vg O GND 85 0.1 21.0 10.1 $0| A
Quiescent supply V, =V, . or GND,
lec h 4'; T 55 40 40 40 0
Supply current, One input at 3.4V, other inputs
Bloc | TTL inputs High? a1V o GND 55 09 10| ma
NOTES:

1. Not more than one outpus should be tested at a time, and the duralion of the test should not exceed 10ms.
2. m-ismmaminwmmmumimmhnndnmmmwmmmw«vec.
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Preliminary Specification

Hex Inverter Schmitt-Trigger 74AC/ACT11014

AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND = 0V:tp =t = 3ns; C, = 50pF

74AC11014
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta :;“,f to UNIT
Min Typ Max Min Max
t Propagation delay 15 66 93 15 10.1
PLH
1 nA, nB 1 nV ! 15 | 65 | 84 | 15 | o2 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V; tg =t = 3ns; = 50pF
' 74AC11014
SYMBOL PARAMETER WAVEFORM T, ne28°C Ta :;2;" to UNIT
Min Tw Max Min Max
t Propsgation delay 15 48 69 15 7.4
PLH 1
o nA, nB o nY 15 | 49 | 68 15 | 73 n
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; tg =t = 308; G = 50pF
TAACT11014
SYMBOL PARAMETER WAVEFORM T, = 425°C T ’:::,g to UNIT
Min Typ Max Min Max
[l Propagation delay 15 15
t;t,;' nA, nB to n¥ ! 15 15 ne

AC WAVEFORMS AcC: Viu® 50% Vo, Vi GND 10 V. ACT: V), = 1.6V, V), = GND 1o 3.0V

nA INPUT
Vu

'”I. 'ruu

¥ ouTPuY Ve

Wavaform 1. Waveforms Showing the Input (nA) to Output (nY)
Propagation Delays
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74AC/ACT11020
Dual 4-Input NAND Gate

Product Specification
FEATURES GENERAL INFORMATION .
» Output capabiiity: 124 mA , CONDITIONS . TYPICAL
YMBOL|  PARAMETER - UNIT
+ CMOS (AC) and TTL (ACT) voltage s RaM T, = 26°C; GND = OV AC | ACT
level Inputs to.4/ | Propagstion v
5om ont wave swit ol Ty C, = S0pF; Vg = SV 44 | 59 | m
and ground con- c_. | Power dusipation . \'ec"!"’\”"”Mz 9| 27
Mumlon tocc\nhnlu high-speed D | cepaciance per gate’ | C/"= SOpF PF
switching nolse Cn Input capacitance V =OV.or Voo 35 | 35 »F
* 1., category: SS1 : L ) Pu Jedec JC40.2
g furcy | Leshwpcument | gnderd 17 500 | 500 | mA_
DESCRIPTION — W P
The 74AC/ACT11020 high-performance | 'Y | airem Cy=80pF:Vec =85V, .| 10 | 10 | ne
CMOS devices combine very high speed oo™
and high output drive comparable tothe 1. ¢ nmnmnwucmmm(rﬂ muW)
most advanced TTL families. "o'cm""cc xty+ Z (€, xVpe2xlg) where:
The 74AC/ACT11020 provides two sepa- f, = input irequency in MHz, CL.mloadcnmon.
moan\nNANDguofunabm 'o-mmb'm Ve = Supply voitage in V,
I(CLxV x!o)-wmﬂoum
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
14-pin plastic DIP 74AC11020N
{300mil-wide) 40°C 10 485°C 74ACT11020N
14-pin plastic SO 74AC11020D
(150mi-wide) ~40°C b0 +85°C AMACT110200
PIN CONFIGURATION _ LOGIC SYMBOL LOGIC SYMBOL (IEEENEC)
8 and D Packages
ol U e 1 v - . L.
Wi il w_ie e B
W3 - w - .
"
L E E'ac L. ] o, L
» [H] TR) 7% ¢ _:__. P~
20 [ RO . P
2 7] sjnc .
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Procuct Specification

Dual 4-iInput NAND Gate . 74AC/ACT11020
8
PIN DESCRIPTION : FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUT
2,10 1A-2A | Datainputs | nA [ nB [ nC [ nD oV
1,9 1B-28 | Data inputs H{H]H]H L
13,7 1C-2C | Data inputs t x| x{x H
12,6 1D-20 | Oata inputs x|l x}x H
3,5 “1Y-2Y | Dam ouputs X|{x]t]x H
4 GND | Ground (OV) X[ x| x|t H
1 Voc | Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
‘ T4AC11020 74ACT11020
SYMBOL PARAMETER : UNIT
Min . Nom Max Min Nom Max
Voo | DC supply voitage” ‘ 30 80 | 55 45 | 50 55 v
v, Input voltage [ Voo [ Vee v
o Output voltage ~ o ‘ Vec 0 Vee v
svav | \onsanslion rie 0 10 ) . 10 neV
T, Operating frea-sir lsmperature | +85 o | 5 <
NOTE: ‘ '

1. Noduﬁeduulmmmwmnvw<ﬂ wmwmwumm but within thet range, a device ouput will
maintain & previously established logic state.

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING uNIT
Vec | DC supply voltage 0510470 v
' V<0 20
| DC inpust diode current? 1< mA
" Vi>Vee 20
or
Yi DC input votage 051V 105 v
V, <0 50
. OC output diode curent? 2 ; - mA
o : 0>Yec -
Vo | DC output voltage 0510 Vye 405 v
DC output source or
o sink curment per oupUt pin Vo=0® Vo 150 mA
oo | DG Vg oument . . %00
or - mA
'GND DC ground current 1100
‘l’sﬂ.G Sorage empersture : -85 © 150 °C
Power Sesipation per package Above 70°C:derats linearly by 8mW/K 500 mw
P.
TOT  ["Power dissipation per package
Plaatic suriace mount (SO) Above 70°C:derate knearly by SmW/K 400 oW
NOTES:
1 mmmwmwnmmumm Mwmnﬁmw“h&aﬂmuumum«mm
condilons bay | L P 9 conditions” is notimplied. Exp ditions for
mmmm

2. The input and ouput wolinge ratings may be exceeded if the input and output current ratings are cbserved.
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Product Specification

Dual 4-input NAND Gate 74AC/ACT11020
DC ELECTRICAL CHARACTERISTICS
74AC11020 74ACT11020
T, = -40°C T, = 40°C
SYMBOL!  PARAMETER TEST CONDIMIONS Voo |Tawe25°C| AT [ Tymeaso| ATSCS | UNT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
Vi | input voltage 45 | 815 345 20 20 v
55 | 385 385 20 20
30 0.90 0.60
Low-jevel
Vi | input voltage 45 135 135 08 08| V
55 165 165 08 08
30 | 29 29
log = -S0MA 45 | a4 44 44 a4
‘3' 55 | 54 54 54 54
High-levet A
Vou | output voltage o [lgy=4mA 30 | 258 248 v
v 45 394 38 394 38
Mo i, =-24mA
55 |44 PY) 494 48
1
Top = -TSMA 55 385 385
30 0.1 0.1
lo = SOKA 45 0.1 0.1 0.1 0.1
‘3 = 55 0.1 0.1 0.1 0.1
Low-leve! L
Vor | output voltage o [lgy = 12mA 30 0.36 044 v
v 45 0.36 0.44 0.36 0.44
Mo g, = 24mA
55 036 0.44 0.36 0.44
lou =75mA' |58 165 185
l, | Ineutieakage V= Voo 0f GND 55 10.1 10 101 £10{ pA
Quiescent supply V, V.. or GND,
oo h ¢'> e 55 40 “«© 40 © | pA
Supply current, One input at 3.4V, other inputs
8lee | TTLinputs Hight atV0 o GND 55 0.9 10| mA
NOTES:

1. Not more than one cutput shouid be tested at & Sme, and the duration of the teet should not exceed 10ms.
2. 'mu-m.ummmmmummﬂnh-mummmmmmmwuvw
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Product Specification

Dual 4-Input NAND Gate 74AC/ACT11020

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V; 1 =t = 3ns; C_= 50pF

74AC11020
SYMBOL PARAMETER WAVEFORM T, = +25°C T :;“,': to UNIT
Min Typ Mex Min Max
t Propagation delay 15 64 86 15 94
t,':LH': nA, nB, nC, nD 10 nV 1 15 64 92 15 10.1 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V; tg =t = 3ns; C, = 50pF
T4AC11020
T, =-40°Cto
SYMBOL PARAMETER WAVEFORM T, = +25°C A asec UNIT
Min Ty Max Min Max
t Propagation delay 15 43 63 15 67
toor, nA, nB, nC, nD 10 n¥ ' 15 | 44 | 67 | 15 | 73 "
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V:t, = t. = 3ns; C, = 50pF
74ACT11020
T, =-40°Cto
SYMBOL PARAMETER WAVEFORM Ty =425°C A% asc UNIT
Min Typ Max Min Wax
t Propagation delay 15 58 85 1.5 9.1
tx nA, nB, nC, nD © n¥ ! 15 8.1 84 15 92 ns
AC WAVEFORMS AC :V,, = 50% V., Vy, = GND 0 V. ACT: V), = 15V, V), « GND 0 3.0V
A, 08, aC, 0D PUT Va
Srm Yo
n¥ OUTPUT ’
Waveform 1. Waveforms Showing the Input (nA, nB, nC, nD) to
Output (nY) Propagation Delays
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FEATURES ,

« Output capabliity: 24 mA

+ CMOS (AC) and TTL (ACT) voltage
level inputs

« 500 incident wave switching

« Center-pin V and ground con-
figuration to Sinimize high-spesd
switching noise

¢ I category: 8SI ~
DESCRIPTION

The 74AC/ACT11021 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT 11021 provides two sepa-

74AC/ACT11021

Dual 4-Input AND Gate

Product Speclfication
GENERAL INFORMATION
CONDITIONS TYPICAL
SYMBOL|  PARAMETER T,e25°C;aNDx0V | AC | AGT |
::’L:I mv ©, = 50pF; Vg = SV 51 | 61 | ns
Power dissipation

Cro capacitance per gate'

Voo = 50V: = 1MHz;
oc % 30V: g
S0pF -

EL-

38 | 37 | pF

Cw Input capacitance V=0V alvec . 38 95 pF
. Per Jodec JC40.2
luarcy | Lah-ip cument Standard 17 500 | 500 | mA
Maximum input rise or )
X [pspuiie C, = S0pF; Vi = 5.5V 10 | 10 | nav
Note:

1. cmhMbQWMMWW(POMM
Pn-cmxvoc xf, 4-}'_(0'_wa xfo)m

f -hp\nlnqmcylnMHz.

| = output foad capacitance in pF,

rate 4-input AND gate functions. ’o -Winqum:yhuﬂz vcc-mlywhv
z(CL:Vw xlo)-wmoloum
ORDERING INFORMATION ‘
PACKAGES TEMPERATURE RANGE . ORDER CODE
14-pin plastic DIP 74AC11021N
(300mil-wide) 40°C o +85°C 74ACT11021N
14-pin plastic SO 74AC11021D
(150mil-wide) 40°C 1o +85°C 74ACT11021D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC)
N and D Packages
\_ 2 1A 2]
] E bl 1 :l w t 1 s 3
[ 3] i3] ¢ 13_1¢ 13
w[ s 13} 10 1210 a2
ano 4] % Yee ': :: »
w | ] $
v | ] 10 | 2A 7_2%C —'——1 Sammmnd
w[ ¥ oL L% -
2 (7] 8] nc
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Product Specification

Dual 4-input AND Gate 74AC/ACT1102]
PN DESCRIPTION ; FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION - NPUTS OUTPUT
2,10 1A-2A | Dete inputs nA | n8 [ nC | nD nY
1,9 18-28 | Daminputs Hl{H|H|H H
13,7 “1C-2C | Dam inputs L xPxx L
12,8 10-20 | Datainputs xXjpLrlxlx t
3.5 1Y-2Y | Dataoutputs x{x{vul|x{ L
4 GND | Ground'(0V) X| x| x]4 L
1. Vec Postiive supply voltage
RECOMMENDED OPERATING CONDITIONS .
svMsoL . PARAMETER _Tachen TacTIOn uNT
Min Nom Max Min Nom Max
. Voo | DC supply volage’ 30 50 53 45 | 50 | 55 v
TV, | input volage 0 Voo [ Voo v
Vo Output voltage ° Vec 0 Vee v -
Input ransition rise
Avav orfalirate © . 0 10 o 10 nsN»
Ta Opmﬁnq froe-air tempersture 40 +85 -40 +85 °c
NOTE:

1. mm«mmﬁamwmavw<w wmwuwhmm but within that range, a device output will
maintain a previously established logic state.

”

ABSOLUTE MAXIMUM RATINGS "
SYMBOL PARAMETER TEST CONDIMIONS RATING UNIT
Vee DC supply woitage 0.5 t0+7.0 v
V<0 20
L DC input diode current® 1< mA
K V| > Voc 20
or
vi DC input voltage D51V, 405 v
V,<0 50
| DC output clode cument® Z D mA
% . . 0> Vw 50 .
Vo | DC output voitage 05w Vo, 05 v
DC output source or
o sink cumrent per output pin Vo=0® Vo 150 mA
'cc 2] Voc current +100
o . mA
lanp | DC ground current £100
Tsre Storage ‘emperature 85w 150 °C
T Caapadon per package Above 70°C:derae ineerly by SmW/K 500 “mw
. | P ;
TOT " Power dissipation per package \
Prastc suriece mount (801 Above 70°C:derate inearly by 8mW/K 400 mw
NOTES:

1. Stresses bayond thoss listed may cause permanent damage to the device. These are siress ratings only and functional operation of the device at these or any other
condiions beyond thase indicated under “recommended operating conditons” is notimplied. Exposure 10 absolute-maximum-rated conditions for extended periods
may affect device refiability.

2. The input and output voitage ratings may be sxceedad if the input and output current ratings are obsarved.
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Product Specification

Dual 4-input AND Gate ‘ 74ACFACTI1102]

DC ELECTRICAL CHARACTERISTICS - ol e
. TACTI021 T4ACTI1021

SYMBOL|  PARAMETER TEST CONDITIONS Yoo |Tame28°C| AT 40T |7, = 0200C TS | umm
a8 V | Min [ Mex | Min [ Max | Min | Max | Min | Max
. 30 [2.10 210 ) _
Vi m ' 45 [3.15 .15 201 2o v
55 [ 385 T 20 20
- 30 o%0]  |o®o] | '
vy ::nm e PY; 13 1.35 08 o8| Vv
s 165 165 o8 08|
. , ' 30 | 29 29
o = -S0UA 45 | 44 Y] 4| e
Y- 55 | 54 54 84| |54
Vo | oeriage R W 30 |258] |248| | | v
v g 45 994 Y} Y ED
N lon = -24mA
, g - (58 (494 7] 494 48
[logy = -75MA’ ss | 385 L 3es
~ R 30 01 0.1
o Top = S0RA” |45 0.1 0.t REXR 0.1
‘ Vi= 55 X 01 Tor | {o1
Vo | comtvetiage W i - Tem 30 038 0.44 ' v
v 45| |o3s| |o4s| . |03 044
Mo {lou=2emA 55 038 044 0.36 0.44
o = T5mA" 55| “Ties 166
, | iputleskage |y .V orGND 55 1| fs0f  {s01]  [10|
oo | aesomnt supply ,V_‘(’,GC“G“D 55 40 © 40 © 0 pA
e S#Lm":::h? g“;"‘%‘:&%‘v whec s ss 09| {10 mA

NOTES
Not mors than one output should be tested at & time, and the duration of the:Sast should not exosed 10ms.
2 mmmmmmwummmnumuumemmmw«vcc
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Prodluct Specification

Dual 4-Input AND Gate - 74AC/ACTITIOY

AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND «0V:tg =1, = 3n4;C, = S0pF

TAACT1021
sYmBOL PARAMETER WAVEFORM T, v d28°C Tan oS | o
Min Typ Max Min Max
oL Propagation delay 1 15 8.2 114 15 130 ns
trg | ™, 8. nC.nD ® nY e 15 | 64 | 87 | 15 | o3
"AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = OV: t, = t, = 3ns; C, = S0pF
, - v 7eACTIONt
svMPOL PARAMETER WAVEFORM T, = e28°C TamdoCto unIT
Min Typ Mex Min Max
T | Propagaion delay ; 15 | &8 | 78 | 15 | o8 "
toy nA, nB, nC, nD o n K 15 | 46 | 65 | 15 | 69
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND « OV t, =1, = 308; C, = 80pF
; ) T TAACT11021
sYMBOL PARAMETER WAVEFORM - T, = 425°C Tan St uNIT
Min Typ Max Min Max
ton Propagation delay ] 1 ' 1.5 8.7 88 15 9.8 s
tore M, 08, nC,n0nY 15 54 83 15 89

AC WAVEFORMS AC :V,, = 50% Voo, Vg = GND 1 Vor. ‘ACT : V), = 15V, V) = GND 10 3.0V

Wavelorm 1. Waveforms Showing the input (nA, nB, nC, nD) to
Outpit (nY) Propagation Delays
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74AC/ACT11027
Triple 3-input NOR Gate

Product Specification
FEATURES GENERAL INFORMATION
« Output capabliity: 124 mA CONDITIONS TYPICAL
SYMBOL PA ETER UNIT
« CMOS (AC) and TTL (ACT) voftage RAM T,=25°C;GND=OV | AC | ACT
leve! Inputs to 4/ | Propagation delay
PLH = 50pF; Voo = 4 X
« 500 Incident wave switching e |ABCEY Cy = S0pF: Voo = 5V 4 55 | ns
» Center-pin V. and ground con- c Power dissipation Voo = SOV 1= 1MHZ; 24 27 F
figuration to asinimize high-spesd PO | capacitance per gaw' | C = SOpF P
switching noise Cwn Input capacitance V= 0Vor Vg, 35 as pF
+ |.. category: SS! Per Jadec JC40.2
cc iaten | Lawch-up cument Standard 17 500 | 500 | mA
DESCRIPTION e —
put rise or ) -
The 74AC/ACT11027 high-performance | V2Y | fairam Cp - S0pFiVge =SSV | 10 | 10 | neV
CMOS devices combine very high speed  Note:
and_high output drive comparable tathe 1. ¢ isused dsbmuns the dynamic powor dissipation (P, in uW):
most advanced TTL families. Pp=CppV, 2ty + £ (0 x Vo2 x o) where:
“Cpp*Vec €, xVee  x 1)
The 74AC/ACT11027 providesthreesep- | = "'F"' frequency in M"" C_ = output load capacitance in pF,
arate 3-input NOR gate functions. I = output hqum:y in MHz, Vec = supply voltage in V,
z(chvoc x!o) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11027N
(300mik-wide) 40C 10 485°C 74ACT11027N
16-pin plastic SO 74AC110270
(150mil-wide) 40°C 1o +85°C 74ACT11027D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL_ (IEEENEC)
N and D Packages
1
» o T . r I
W 18] 1€ e "
w3 4] 2A w RL-
ano [ 4] 13] Vo 1" 2 s i 3
ano 5} 3] Voo 10_ 3¢ —':—-
= ® 3 s ]
A 1l s 3 W 4 - >
[ 7] 16] ac 7 % 7
a8 [9] (9} 3a
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Proauct Specification

Triple 3-input NOR Gate 74AC/ACT11027
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1. 14,9 1A-3A | Daminputs nA | nB | nC n¥
18, 11,8 1B-38 | Date inputs L L L H
18, 10,7 1C-3C | Oatainpits X X H L
236 17-37 | Oata outputs X H X L
4.5 GND | Ground (OV) H X X L
12,13 Vq: Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
T4AC11027 TAACT11027
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee OC supply voltage’ 30 50 EY) 4s 50 55 v
v, input voltage ' [ Veo ° Vec v
Vo Output voltage 0 Ve 0 Vee v
Input transition rise i
AVAV or taif rate ] 10 0 10 v
Ta Operating froe-akr temperature -0 +85 40 +85 °C
NOTE:
1. No electical or switching characiriatics are speciied at Ve « 3V. Operation b 2V and 3V is not ded, but within that range, & device cutput wil
faintain & previously established logic state.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING
v‘m DC supply voltage 0.5 10+7.0 v
V,<0 20
| DC input diode curent® [ mA
" Vl > V°° 20
or
A DG input voitage 0510 Vo 405 v
V,
. DC output diode current® 7 o ;o :: mA
oK - Vo2V
Vo | DC output voitage 05wV 105 v
DC output source or
lo sink current per output pin Vo=0® Ve 50 mA
'cc oc v,:c current +100
or mA
lano | DC ground cument $100
Tera Sworage empersture 65 10 150 *c
Poer en paton per package Above 70°C:derate inearly by BmW/K 500 mw
P - N
TOT
P dsaipadion par 696)"‘""" Above 70°C derate finearly by mW/K 400 mW
NOTES: , . ™
1. Stre yond those listed may cause ¢ d tothe device. These are stress ratings only and functional operasion of the devios at theee or any ather
conditions beyond those indiossed under ded ting condiions” is notimplied, Exposure 10 abeolute-maximum-rated conditions for extended periods
may affoct device rakabitty.

2. The input and output voitage ratings may be sxceeded if the INput and oUPLR current raings are ohserved.

December 14, 1989 544



Prociuct Specification

Triple 3-Input NOR Gate 74AC/ACT11027

DC ELECTRICAL CHARACTERISTICS

TRAC11027 TAACT11027
. T, s 40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo |Ta=+38C| A seec Ty=e28°C| A" e | UNIT
V | Min | Mex | Sin | Mex | Min | Max | Min | Max
30 |2.10 2.10
High-level
Vet | input voltage 45 [3.15 3.15 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-level
Vo | inputvoltage 45 135 135 08 08 v
85 165 1685 08 08
30 | 29 29
You = -SORA 45| 44 44 44 ¢4
‘:,' 58 | 54 54 54 54
High-levet L ’
Vou | output voitage o To = “4mA s.p 258 248 v
v, 45 | 384 3s 394 38
iy =-24mA
55 (494 48 494 48
lw--m' 55 388 3.85
3.0 0.1 0.1 .
lo = SOMA 45 0.1 0.1 0.1 0.1
“';' 55 0.1 0.1 0.1 0.1
Low-level (%
Voo | ouputvoltage - To, = 12mA 30 0.5 044 v
45 0.56 0.44 0.38 0.44
VM {1 = 2mA
55 03] . [o044 0.38 0.44
o ® 75mA’ (X3 1.85 1.68
I m"""‘"“"‘" V, = Vo 0 GND LY £0.1 11.0 0.9 £10| pA
Quiescent supply V; = Vo Or GND,
lee N 85 40 40 40 4 | pA
Supply cumrent, One input at 3.4V, other inputs
Ao | TTLinputs High? atVor, 0r GND ss 0.9 10 ma
NOTES:

1. Numunnmmmulmhw--m.“hdmdnutmmm1m
2, m.i.mmmmummmummmuamdnmmmmmmmwuvec.

December 14, 1988 545



Procuct Specification

Triple 3-input NOR Gate

74AC/ACT11027

AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND = oV tg =t =3ns;C = 80pF ~

7aAC11027
SYMBOL PARAMETER WAVEFORM T, =+25%C Tanocte UNIT
Min Typ Max Min Max
1 Propagation deiay 15 | 63 | 68 | 15 | 108
oy nA, nB, nC to n¥ ! 15 | 76 | 100 | 15 | 120 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V:t, = t = 3ns; C, = 50pF
TAAC11027
SYMBOL PARAMETER WAVEFORM T, =e25°C Ta w,'c"“ UNIT
Min Typ Max Min Max
1 Propagation deiay ‘ 15 | 43 | 8 | 18 | 77
Topy, nA, B, nC to n¥ ! 15 | a5 | 75 | 15 | 83 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; 15 « = 3n8; €, = 50pF
TaACT11027
SYMBOL PARAMETER WAVEFORM T, =426%C Ta ";‘:,;c to UNIT
Min Typ Msx Min Max
i Propagation deiay 15 | 50 | ®2 | 15 | 101
vy nA. 68, nC to n¥ ! 15 | 60 | 88 | 15 | o4 ns

AC WAVEFORMS ac: Vi =50% Vo, Voy = GND © Voo ACT: V), = 1.5V, V= GND 10 3.0V

oA, AR, nC INPUT v
L]

1

[ 8 "l.!l

n¥ ouTPUT Va

Waveform 1. Wavelorms Showing the Input (nA, nB, nC) to Output (nY)
Propagation Delays
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Product Specification
FEATURES GENERAL INFORMATION
« Output capabiilty: £24 mA , . i CONDITIONS TYPICAL oY
. CMOS (AC)and TTL (ACT) voltage | POt PARANETE T, 250N a0V [ AC [ ACT
levei inputs [} HI - .
» 500 Incident wave switching !:"_ AMH ba % W v°° v 48 | 57 | m

o CenterpinV cﬁ and ground con-

figurstion to minimize high-spesd (= S0pF-
switching nolse Cw Input capacitance V| =VorVes - 3s 3s pF
« I, category: 88t Per Jedec JC40.2
Cscc 'ON fiarcu | Letchup cument Standard 17 500 | 500 | mA
DESCRIPT Maximum Input rise o
The 74AC/ACT11030 high-performance | "' | el Cu=SpFiVoc=88V | 10 ] 10 {mV
CMOS devices combine very high speed  yos:

and high output drive comparable to the
most advanced TTL families.

74AC/ACT11030
‘8-Input NAND Gate

c Power dissipation
PO mumrm

Voc-&W f= IMHZ;

4z | 41 | pF

1. cmhMmehhdem(P in pW):

PD'CPD'VOO :('tz(CLwa :lo)m

The 74AC/ACT11030 provides one 8- , = input frequency in MHz, C, = output load capacitance in pF,

input NAND gate function. 'o -ouwtlrmmynMHz voc-uuppyvohoohv
}:(Clxvm xlo)-wmdm
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE"
14-pin plastic DIP 74AC11030N
(300mi-wide) 40°G 1 485°C 74ACT11030N
14-pin plastic SO 78AC11030D
(150rmik-wide) 40°C 10 +85°C 74ACT11030D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEENEC)
N and D Packages
3
K U 1] ) —:—:—‘ 2 | .
e - -
5 el ° -
aNo [71] Voo 2 e 8
w1 ' o -
g [ L]
NG 9]0 8
E L]
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Product Specification

8-input NAND Gate 74AC/ACT11030
PIN DESCRIPTION .~ FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION ' INPUTS "~ OUTPUT
3,2,1,14 [A8,CD, A through H B
Data inputs ]
13,12,9,8 E.F,GH : Al inputs H L
5 . Y th output One or more inputs L, H
4,567 GND | Grownd (OV) e
15,18 "~ Voo | Positve um voitage
RECOMMENDED OPERATING CONDITIONS .
SYMBOL PARANETER - 74ACT1030 TAACT11020 '~ e
- Ve DC siipply voitage’ 3.0 5.0 55 45 5.0 8.5 v
v Input voltage 0 Ve [ Veo v
Vo Output voltage [} Vec ° V@ "V
Input transition rise §
AVAvV orfallraw : 0 10 o no nsV
Ta Operating lno-dr bmptmun -40 +85 -40 +85 c

NOTE:

1. mm«mmmmnvw<w Oparation between 2V end 3V is not recommended, hnm'mw ldoviuumlull

maintain a previously established logic stam.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee ©C supply voltage 0.510+7.0 v
V, <0 -20
i oG h;mu:iocl.c:urom2 (i mA
w : V> Vee 20
&
Vi | DG input voltage - 0510 Vg 05 v
V., <0 -50
1 DC output diode aurrent? (I mA
g'x VQ’Vcc 50
Vo | -0c ouputvoliage V50V, 5 v
DC output source or
o sink curent per output pin Vo=00 Ve 250 mA
'oc Dcvcc current +100
or mA
lanp | DC ground current %100
Tara Storage wmperature 4510 150 °C
| P getipaton per package Above 70°C:derste knearty by SmWAK 500 mw
P .
TOv )
m““""“"w;;f;g;‘“ Above 70°C:derste inearly by EmW/K 400 W
NOTES:
1. Str b d those isted ©the device. Tm”mwmwmwdnmuvmuwm

mmmmmm wmm is notimplied. E:

may affect device reliabiltty.

2. The input and output voitage raings may be exceeded if the input and output current rasings are observed.

December 14, 1988
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Product Specificofion

8-input NAND Gate 74AC/ACT11030

DC ELECTRICAL CHARACTERISTICS . R
) ) T4AC11030 74ACT11030

1 T, = -40°C T, = 40°C ~
SYMBOL|  PARAMETER TEST CONDITIONS Voo |Tam 28| AT IS | TameasC| A 0eec | -UNIT
V | Min | Max | Min | Max | Min | Max ;| Min | Max
30 | 2.10 2.10 ,
High-level
Ve | ingut voltage 45 (315 315 20 20 v
. 55 | 385 ass 20| |20
30 090 0.90
Low-level
a5 135 135 Y 08| Vv
vl input voltage
‘ 55 188 165 08 08
, 30 | 29 29
g = -SOBA 45 | 44 ry) a4 44
‘\’rn' 55| 54 54 54 54
High-level . =
Vor | oulput voltage iy dmA 30 [2% 248 1 v
v “Ta5 (304 38 394 38
£ .} lm.-m
55 | 4.94 ) 494 «8
27 T
| Topg = -T5A 55 - 385 Y
| 30 0.1 0.1
‘ lou = SOMA 45 0.1 0.1 0.1 01
‘3' 55 0.1 0.1 0.1 0.1
Low-level A -
Voo ot votts & i = 1amA 80 0.5¢ 044 v
v 45 0.5 0.44 0.96 0.44
H o 1o =24mA
73 036 044 036 0.44
N :
Iy = 75MA ) 185 165
n
l Pt loakage V= Ve 0 GND BEL 0.1 £10 101 $+10{ pA
Quiescent supply V, =V, or GND, '
oo | :L. Yo v 58 40 0 40 © ] pA
Supply current, One input at 3.4V, other inputs
Alee | TTL nputs High? #tV,. or GND 55 09 10 mA
NOTES:

1. Not more than one output should be tested at a ime, and the duration of the wat should not exceed 10ma.
2. Tmnmummmummmwummv-hnmunmmwmmthorvw.
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Product Specification

8-input NAND Gate 74AC/ACT11030

AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = 0V; tq =t = 3n8; G, = S0pF

T

74AC11030
SYMBOL PARAMETER |  WAVEFORM T,ae28¢ | A ';;‘:.: to uNIT
Min Typ Max Min Max
1 Propagation delay 15 ] 69 | o9 5 | 99
torg, A.B,C,D,EF.GH®oY ! 15 | 64 | 88 | 15 | o8 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V t, « t = 3ns; G, = 50pF
; T4AC11030
SYMBOL PARAMETER WAVEFORM T, = e28°C Ta '.;‘s‘:': to uNIT
- Min Typ Max Min Max
1 Propagation delay ‘ i85 | 48 | 67 15 72
ooy ABGDEF 6 HoY ' 15 | 48 | 67 | 15 | 74 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V t, = = 30s: C, = S0pF
TAACT1103%0
SYMBOL PARAMETER WAVEFORM T, =e28°C 7A:;‘5°,.cc'° UNIT
Min Typ Max Min Max
Propagation delay ' . 18 54 8.1 1.8 (X1
:';,": A.8,C,D,EF G H®Y ! 16 | s9 | 78 | 15 | &7 ne

AC WAVEFORMS AC:v, =50% v,°°’ Viy = GND 0 Voo, ACT 1V, = 1.5V, V,, = GND 10 3.0V

ABCDE v
F,Q Heut -

o Youn
Yoursur A\

Waveform 1. Wavelforms Showing the input (A, B, c,o EF,G H)
10 Output () Propegation Deleys.
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FEATURES

« Output capablilty: 124 mA

« CMOS (AC) and TTL (ACT) voitage
level inputs
« 50Q incldent wave switching

« Center-pin V and ground con-
figuration to Finimize high-speed
switching noliss

* g category: sst

DESCRIPTION

The 74AC/ACT11032 high-performance
CMOS devices combine very high speed
and high output drive comparable to the

74AC/ACT11032

Quad 2-Input OR Gate

Product Specification
GENERAL INFORMATION
CONDITIONS TYPICAL
SYMBOL PARAMETER ac | Act UNIT

TA-zs-c;euo-ov

oy Propagation delay
topn ABwY

G, = 50pF: Voo = 5V

41 48 ns

Power dissipation Vwcsthsz; 4
Cpp | capacitance per gate' C, = 50pF 2 L
Cn input capacitance Vi=OVor Vec as 35 pF
Per Jedec JC40.2
Tarcn | Latch-up cument Standard 17 500 | 500 | mA
Maximum input fise o i
AV/AV foll rate c,_ = 50pF; Voc =55V 10 10 nsV
Nole:

1. cmnwbdommhmnbmduww inuwW):

most advanced TTL families. 'D'cm‘vcc ""'z(cL"voc x 1) whers:
The 74AC/ACT11032providesfour sepa- Ty ™ input irequency in MHz, C, = output foad capachtance in pF,
rate 2-input OR gate functions. 'o -oumfrmncylnuﬂz vcc-mppvvdmohv
Z(C xvcc x'o)-wmofoum
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11032N
(300mil-wide) 40°C to +85°C 74ACT11032N
16-pin plastic SO 74AC11032D
(150mi-wide) 40°C 10 485°C 74ACT11032D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packsges
w3 ) ejw ‘: :: w o -ﬁ— 21 | 2
w3 18] 24 ::D =
=3 = > rm N
—— v, e’ 3|
ano [ [92] Yoo ﬁD—'—' RIS s
v EE LT . @ -
o [7] 8] E:Di—’- L 7
& p——
-« E o] 4
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Product Specification

Quad 2-input OR Gate 74AC/ACT11032
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OouTPUT
1,15,11,9 1A-4A | Datainputs nA nB ny
16, 14,10, 8 18-48 | Datainputs L L L
2.3,8,7 1Y-4Y | Data outputs L H H
4.5 GND Ground (OV) H L H
12,13 Voo Positive supply voitage H H H
RECOMMENDED QPERATING CONDITIONS
SYMBOL PARAMETER TACH1032 TAACT11032 UNIT
Min Nom Max Min Nom Max
Voo DC supply voltage' 30 50 (X3 45 50 55 v
vi input voltage (] Vw 0 Vcc v
Vo Output voltage 0 Voo ) Ve v
Input transition rise
avav | iram 0 10 0 10 nsV
T, Opersting free-air tlemperature -40 +85 40 B +85 °c
NOTE:

1. mmwﬂmm"mnvwdv. Operstion between 2V and 3V is not recommended, but within that range, & device output wit
Maintain a previously sstablished iogic state.

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.5 10+7.0 v
V, <0 -20
i DC input diods ourrent 1= mA
" Vl > Vcc 20
or
Vi | 0C input vottage- 0510 Vg, 05 v
V. <0 -50
i DC output diode current® v o; - mA
oK 0> Ve
Vo | oc cutput voitage 05 Vg, 405 v
DC output source or
'o sink cutrent per output pin Vo =0tk Ve, £50 mA
'cc DC vcc ourrent +100
or mA
lenp | DC ground current 4100
Tsrg | Swrage temperature 350150 °c
power Gissipation per package Above 70°C derste linearly by mW/C 500 mw
[
TOT  ["Power dissipation per package
Plastic surface mount (SO) Above 70°C:derate linearly by 8mW/K 400 mwW
NOTES:
1. Stresses bayond those lsted may cause permanent damage 10 the devics. These are stress ratings only and functional operation of the devi thess or any other
conditions beyond those indi d ded op g conditions” is notimplied. Exposure 1o sbeoiute-maximum-rated conditions for extended periods
may affect devics rekabifty.

2. mmwwummwuwnhmwmwmmw.
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Product Specification

Quad 2-input OR Gate 74AC/ACT11032
DC ELECTRICAL CHARACTERISTICS
74AC11032 TAACT11032
T, = 40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Ve |Ta=+25C| Aasc | TA®*35°C| & Lasec UNIT
V | Min [Max | Min | Max | Min | Mex | Win | Max
30 (210 2.10
HighJevel
Ve | inputvoltage 45 318 315 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-leve!
Ve | inputvoltage 45 1.35 135 08 08| V
55 185 168 08 0.8
30 | 29 29
Lo = “SOWA 45 [ 44 4.4 4 44
‘3' 55 | 54 54 54 54
High-level %
Vou | outpat voltage o Ton = 4mA 30 | 258 248 ’ v
v 45 [394 38 394 £Y)
M |1y =-24mA
55 | 4904 48 494 48
L
Top = “TSMA 5s 3.85 385
30 0.1 01
To = SOWA 435 0.1 0.1 0.1 0.1
‘e - 55 0.1 01 0.1 0.1
Low-level L
Voo | eutput vottage o Ig = 12MA 3.0 0.36 0.44 v
Y 45 0.36 0.44 0.36 0.44
o 1 =24mA
X3 0.36 0.44 0.36 0.44
. Iy = 7SmA’ 55 1.65 1.65
input leakage
5 current V, = Vi of GND 55 £0.1 .0 0.1 10| pA
Quiescent supply V, » V.. or GND, )
lec h ¢'; - s5 40 40 40 4 | pA
Supply current, One inputt st 3.4V, other inputs
Blge | TTLinputs High? a1V or GND 85 09 10 ma
NOTES:

1. Not mors than one output should be tested at a time, and the duration of the teat should not exceed 10ms.
2, 'rmmmmauu|nwmwummmuumdmwmmmmmiUWavoc.
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Product Specification

Quad 2-input OR Gate 74AC/ACT11032

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = OVitp =t = 3ns; C, = SOpF

7T4AC11002
sYMBOL PARAMETER WAVEFORM T, = 425°C Tasdocto uNrT
Min Typ Max Min Max
o Propagation delay ) 15 [ 63 | 87 | 15 | o7 ™
tor nA, B o nY 15 | 54 | 74 | 15 | a0

AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND - OVitp =1 = 38 C, = 50pF

December 14, 1988

T4AC11032
SYMBOL PARAMETER WAVEFORM T, 2 425°C Ta :;‘:,;c o UNIT
Min Typ Max Min Max
[, Propagation delay 1 15 43 6.2 15 87 ns
Tv nA, n8 to nY 15 38 55 15 59
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V tg =t = 3ns; C, = SOpF
: 7AACT11032
symBOL PARAMETER WAVEFORM T, = +25°C Ta :“*“.c° to UNIT
. Min Ty Max Min Max
:,LH Propagation delay ] 15 53 8.1 15 90 s
tow nA, n8 to nY 15 43 74 15 80
AC WAVEFORMSF AC :Vy = 80% Vi, Vi = GND Veg: ACT:Vy = 1.5V, V, = GND 0 3.0V
nA, nB INPUT Vo
ton Tom
nY OUTPUT Vu
Waveform 1. Waveforms Showing the lnput (nA, nB) to Output
{nY) Propagation
5-54



74AC/ACT11034

Hex Non-inverter
Product Specification

FEATURES GENERAL INFORMATION
« Output capabiiity: :24 mA CONDITIONS TYPICAL
A ETER
« CMOS (AC) and TTL (ACT) voitage svusoL PARAM = 25°C; GND » OV AC | ACT UNIT
leve! inputs t,, .,/ | Propagation delay
PLH - Von =
. 500 incident wave awitching e |ABOY €, = S0pF: Voo = 5V 40 | 87 | me
« Center-pin V... and ground con- c Power dissipation Veg = 50Vi t= 1MHZ; P
figuration to Finimize high-speed PD | capacitance per gat' | C, "= SOpF i
switching noise Cn Input capacitance Vi=0VorVee 38 | 38 pF
+ I category: SSi arcn | Lakchop ' Per Mc;;OAO.: 500 | 500 | MA
DESCRIPTION Waximum out Tise or
The 74AG/ACT14034 high-performance | 2V2Y | tairate Cy = S0pF; Vo = S5V 10 | 10 |V
CMOS devices combine very high speed  pote:
and high output drive comparable 10 the 1. €, is used 1o determine the dynemic power diasipation (Py, in WW):
most advanced TTL families. Po‘cpo"vocz“'l"z(cl“vccz"o)m:
The 74AC/ACT 11034 provides six sepa- f, = input frequency in MHz, cL-MWth,
rate non-inverters. 'fo-wmwhmu.vm-mwunv.
Z(Cvaoczxfo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP 74AC11034N
(300mil-wide) -40°C 1o 485°C TAACT11034N
20-pin plastic SO T4AC11034D
(300mil-wids) 40°C 10 488G 74ACT11034D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
w d U 8] A » 1A w ' » | ! | 3
w 3] (78] 24 - 2 D P~ . LI | -1
w 3] (18] A " o R 3
awo 1] S e bt ——D_—‘ s 2| s
ano 3] (6] Ve Ty _LD_"__ . 12 »
oND C.: E V.e - A D [ ¢ 1" [T
e 7 e " -——-I“ >
o 3] p
s 3] 2] A
ov (9] 1] 8A
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Product Specification

Hex Non-inverter 74AC/ACT11034
PIN DESCRIPTION FUNCTION TABLE
PiN NUMBER SYMBOL NAME AND FUNCTION INPUT OUTPUT
2,‘;" gy 1A-6A | Data inputs "L‘ ":’
1,23,8.9,10 | 1Y-8Y | Data outputs H
4,587 GND Ground (0V)
15, 18 Vg Positive supply voltage
RECOMMENDED OPERATING CONDITIONS _
TAAC11034 T4ACT11034
PAl R UNIT
SvusoL RAMETE Min Nom Max Min Nom Max
Vec DC supply voitage’ 30 50 55 45 50 55 v
v, input voltage 0 Vee ) Vee v
Vo | Output voltage 0 Ve ) Vee v
AVAV or fall rite o 0 10 ] | 10 nsiV
TA Operating free-air wmperature -40 +85 40 +85 °C
NOTE: o
1. mmumm.ommuvwdv Operation bewesn 2V and 3V is not recommended, but within that range, a device output wilt
maintain & previously established logic stase.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Veo 0OC supply voltage s 051+7.0 v
) V,<0 -
| DC input diade cument? A 2 mA
" V»Veo 20
[
Yi' | DC input voltage 0510 Ve 405 v
2 V, <0 -50
} 06 oue v, o; 50 mA
o 0> Ve
V,
o OC outpun voltage 0510 Ve, +0.5 ) uv
DC output source or
' | sk cumrent per output pin Vo=0% V. 50 mA
1 DC V... current +150
g'c mA
lanp OC ground curment +150
Tm Swrage emperature 451 150 °C
Donwer Sasipation per package Above 70°C:derate inearly by SmW/K 800 mW
Pror: -
Power cissipation per
Plasso suriace mount (SO) Above 70°C:derate inearly by 6mW/K 400 W
NOTES:
1. Stresses beyond those isted may damage 10 the devi Mnmnﬁmwwmmdnwnmvwm
conditons beyond those indioated under “recarmmended operating condiions” is notimplied. E; 10 absoluie- rated conditions for exended periods

2. mm“mmmmumummwu«nwwmm
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Product Sp‘cmcaﬂon‘

Hex Non-Inverter 74AC/ACTII034
DC ELECTRICAL CHARACTERISTICS - . Lo IR
T "TAACY1034 TAACT11034
L 3 T, a-40°C T, = -40°C
SYMBOL| PARANETER | TEST CONDITIONS Voo [TAmeMCl AT g | Tam 438} ggec | UNT
V | Min | Max | Min | Mex | Min | Max Win | Max
. 30 |2.10 o | ;
High-level .
Vet | input voltage Jasfsas]. s8] 20 20 "
ssass| faes| _l20] |20
) 30 |. |os0] 0.90 . .
Low-level
Ve | inputvoltags . 45 133 138 - 'Y o8| Vv
v g5 - [165] 185 108 08
e - 30 | 29 29
Iope ™ 5OWA 45 | 44 44 44 44
‘3' IR S8 18541 54 54 54
High-level v
Vou | output voltage o [y =4mA 30 {258] . j248] , v
RV 45 (34 s 1394 as
oH " o [ss [a0a] 48 4% 48
,|m.’;7smﬂ s8] 385 i 385
R EY) Y] 0.1
lo = S0pA 45 o1 ] oy 011 0.1
“';‘ _ ; 55 o, 01 0.1 o1
VoL w“"""‘”m" o 'a""f“ | 30 _ 03 044 v
' Ve T es ] jess) . foud 0.38 0.44
o : 55 038 (044 0.36 044
lu.m‘ 58 185 ‘ 165
i, | Inbutleakage V= Vg Of GND ‘8 0.1 £10] . [201 #10| pA
Quiescent supply V, = V.. or GND, ;
lee e |8 40 4 40 40 | pA
Supply current, One input at 3.4V, other inputs
dlee | TTL Wnputs a1V, or GND ‘ Y] 09 110| mA
NOTES:

1. Not more than one ouput should be tested at & ime, and the durstion of the st shupid not exdeed 10ms.
2. Thisis the increase in supply curment for each input that is at one of the specifed TTL. voliage svela msher than OV or V..
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Product Specification
Hex Non-inverter o 74AC/ACT11034
AC ELECTRICAL CHARACTE_RISTICSAT 3.V 0.3V GND = 0V:t =t = 3ms; G = B0pF
I T 74Ac11034
svusoL PARAMETER |  WAVEFORM Tym a8 Wsoge | wn
k S RRS ; Min Typ ; -uv Min Max ;
1 : T . 18 | 87 | 91 | 15 | 101
g, nAeBlnyY » 15 | 55 | 83 | 15 | 92 { ™
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GNO = 0V: 1, =1, = 3rw; G, = S0pF
— T , 74AC11034 -
symeoL PARAMETER " WAVEFORM T, #425°C Tam oo | o
’ o . Typ Max Min Ilai
0 Propegation deley - T8 | 40 | 63 | 15 | €»
g, nA, 08 B nY ' -1 13 | 40 | 62 | 15 | 68 ns
AC ELECTRICAL CHARACTERISTIES AT 5.0V 0.5V GND - 0V:t, - 1, = S0w; C, = S0pF
: . v 30.5V
— o CTiT
SYMEOL | . PARAMETER WAVEFORM | T, wse8C Tl | o
, L ' ’ ‘Min | Typ | Mex | WMin | Max
Propegaion T T | 8| 61 | 89 | 15 | 98
L i o1 15 | s2 | 80 | 15 | a9 ne
AC WAVEFORMS 'AC :V,, = 50% Voo Y= GND 0 V.. N::T Vyy= 15V, Vy, = GNC 0 3.0V
oA INPUT Yo
tom.
AY OUTPUT 5
Waveform 1. Waveforme Showing the input {ad) to Output (nY)
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74AC/ACT11074
Dual D-Type Flip-Flop w/Set
and Reset; Positive-Edge

Trigger

Product Specification
FEATURES GENERAL INFORMATION
« Output capabliity: +24 mA CONDITIONS TYPICAL
SYMBOL PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage Ty = 25°C; GND = 0V AC | ACT
level inputs to, ' tion delay
PLH C, = H Vv, =5V 5.2 59
« 500 incident wave switching to | CPa®Q o 3, L= 50pF: Ve e
+» Center-pin V.. and ground configu- c Power dissipation Vg = 5.0Vi f = 1MHZ; a0 | 30 .
ration to minimize high-speed PD | capacitance per gate' | C,"= 50pF P
switching noiss Cn Input capacitance Vi=0Vor Ve, 35 as pF
« 1, category: SSI Per Jedec JC40.2
cc ) Latch-up curment 500 | 500 | mA
\TCH Swndard
DESCRIPTION b T i
The 74AC/ACT11074 high-performance | 2YAY | talrate G, = 50pF; Vg = 5.5V 10 ) 10 | neV
CMOS devices combine very high speed Niaxi ook
and high output drive comparable to the fuax W':g C, = S0pF; Vo = 5.0V 150 | 125 j MHz
most advanced TTL families.
Note:
The 74AC/ACT11074 provides two D- i \ " i ot .
tpe fip-flops with independent Data, 1. c,D is used 10 domt;m the dynamic power dissipation (PD in pW):
pe Tlip- Po=Cpp* Vo2 Xy + £ 6 x Vool x i) where:
Clock, Set and Reset inputs, and comple- ‘D TPD" CC T cc *'o - .
mentary Q and 3 outputs. :| = input frequency in MMH;.IC# = output foad mp.emr\\,ea inpF,
= output frequency i S = supply voltage in V,
Set(5 ) and Reset (R ) are asynchronous z°(c Vo Zxt e w':‘ of cc ‘
activolow inputs ang operate independ- L *Vec *1 outputs
ently of the Clockinput. Informationonthe  ORDERING INFORMATION
Data (D) input is transfarred to the Q PACKAGES TEMPERATURE RANGE ORDER CODE
output on the Low-to-High transition of the rywe =OIF ARG TIOTaN
clock pulse. Clock triggering occurs at a “"""u c .ml. o) 40°C 10 +85°C Ry gty
voltage leva! of the clock pulse and is not -
directly related to the transition time of the | 14-pin plastic SO 40°C 10 +85°C 74AC11074D
positive-going pulse. The D inputs must (150mil-wide) TAACT11074D
be stable one saet-up time prior to the Low-
to-High clock transition for prediciable op-
eration.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N snd D Packages
1 |>
i, U [a]ce, " ; - —2
o, [z 3o, LT P .
8, E 12]R, 2 ~Jn -2
oo (3 im < .
o, E W6)R, i |
LA
e, ¥ :[ o, P N
5,7 [S)er,
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Product Specification

Dual D-Type Flip-Flop w/Set and Reset;

Positive-Edge Trigger 74AC/ACT11074
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
13,9 Dy -D, | Datainputs
2,8 Q,-Q, | Data outputs
3.8 T, -0, | Dam utputs (complements of G, outputs)
L7 5o 5, | Setinputs (actve Low)
12, 10 -R, Reset inputs (active Low)
14,8 CP,-CP, | Clock inputs
4 GND | Ground (0V)
1" Vo | Positive supply voltage
FUNCTION TABLE
INPUTS oUTPUTS
OPERATING MODE g e T E 5 —
Asynchronous set L H X X H r
Asynchronous reset H L X X L H
Undetermined’ L L X X H H
Load *1* (set) H H T Y m v
Load "0" (reset) H H 1 1 L H
No change — hokd H H L X ) T

H = High voitage level sieady staw

h= mwwmmmwnNmemm

L = Low voitage level steady state

| = Low voltage level one set-up time prior 1 the Low-t0-High dock ransiton

X = Don't care

T = Low-to-High clock transition

NOTE:

1. This configuration is nonstable; that is, it will not persiat when either Set or Reset
returns 10 s inactive (High) level.

LOGIC DIAGRAM

ot
1]

ol

o

\/
\/
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Proauct Specification

Dual D-Type Flip-Flop w/Set and Reset; 74AC/ACT11074
Positive-Edge Trigger
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TAAC11074 74ACT11074 NI
Min Nom Max Min Nom Max
Veo DG supply voltage' 30 50 55 45 50 55 v
A Input voitage (] Vee [ Yeeo v
A Output voltage ) Veo o Voo v
avay | Inbu ransiion ree ) 10 ) 10 sV
A Operating free-sir temperature 40 +85 40 +85 °C
NOTE:

1. mmwniﬁmanwmancﬂ. Operation beween 2V and 3V is not recommendad, but within that range, & device output will
maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
vcc DC supply voltage 0.510+7.0 v
V, <0 -20
1 DC input diode current” v 5 = mA
& 1> Vee
Vi | 0C input voltage 050V 405 v
Vo <0 -50
! DC output diode current® o mA
ng VO > Vm 50
Vo | DC output voltage D510V 408 v
DC output source or
lo sink curment per output pin Vo=0®Vee 50 mA
! DC V... cusrent +100
g [V ma
lanD OC ground current 2100
Tsre Storage temperature 46510 150 °c
Power dissipaton per packege Above 70°C:derate inearly by SmW/K 500 mw
P.
TOT  {"Power dissipation per package )
Plastic surface mount (SO) Above 70°C:deratw lineasly by SmW/K 400 mw
NOTES:

1. Stresses beyond those isted may cause permanent damage 10 the device. These are stress ratings only and &

conditions beyond those indicated under “recommended operating conditions” is notimplied. Exp

may sffoct device relabifity.
2. The input and output voitage ratings may be excesded i the input and oulpUt current raiings are cbserved.
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Product Specification

Dual D-Type Flip-Flop w/Set and Reset

" ‘ 74AC/ACT11074
Positive-Edge Trigger
DC ELECTRICAL CHARACTERISTICS
74AC11074 “7T4ACT11074
T, = -40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Tame2s°c| (A% S0es" | Tymazte| (AT S | uNIT
¥V [ Min | Max | Min | Max | Min | Max | Min | Max
30 210 2.10
High-level
Vir | inputvoltage 45 315 3.15 20 20 v
55 | 385 3.85 20 20
30 0.90 0.90
Low-level
h s : . y 0.
Ve | inputvol s 135 135 08 8| v
55 165 1.65 08 08
30 [ 29 29
Tow = -S0HA 45| 44 44 44 rY]
‘\”»' 55 | 54 54 54 54
High-evel L
Vo | output vot - Top = 4mA 30 258 248 v
v 45 [394 a8 304 38
M igy, = -24mA
55 | 404 48 494 48
]
gy = -7T5MA 55 385 385
30 0.1 0.1
o = 50MA 45 0.1 0.1 0.1 0.1
“’/n - s5 0.1 0.1 0.1 0.1
Low-level nw
Vou | ouputvoitage o Top = 12MA 30 038 044 v
v 45 0.36 044 0.36 0.44
“ l(1 = 24mA
55 0.36 0.44 036 0.44
lou = 75mA" 55 165 165
l, | nout leakage V) = Vg 07 GND 55 101 10 10.1 00| pa
Quiescent supply V, = V... or GND,
loc | curent 'c'" P 55 40 40 40 0 pA
Supply current, One input at 3.4V, other inputs
Moe | TTL inputs High? atV, or GND 58 08 10 ] mA
NOTES:

1. Not more than one output should be tesied at a time, and the duration of the test should not excesd 10ms.
2. ‘Dilinhoinanuinwpplymmbrmm:mhmmdmmMNmbﬂ:mmWwVw.

December 14, 1968

5-62



Product Specification

Dual D-Type Flip-Flop w/Set and Reset R | _
Positive-Edge Trigger | ~ 74AC/ACT1I074

AC ELECTRICAL CHARACTERISTICS AT 3.3V 20,3V GND» 0¥ty =1 = 304; C, = 80pF

" 7AAC11074
symsoL PARAMETER WAVEFORM | - T, =438 Ta :“.cac s uNIT
fuax Maximum clook requency K 00 | 1% 100 MHz
1, Propagation delay B i 5 77 | 105 15 | 13
e | CP,©0,.05, ’ ! 5 | 78 | 97 | 1s | s ne
1 delay » 15 | sa 93 15 | 100
IS 5§ 2 15 | 88 | 14 | 15 | 122 ne
Setup time, High or Low ‘
tg 0, 1 CP, 1 56 : 50 ns
Hold Sime, High or Low ] P
% CP. 1D, 1 0 ’ ° ns
tw High of Low 1 50 | 50 s
ty fgv“" T, fulse width, : 2 40 : 40 ™
t 3 10 10 ns
REC §,orR oCP,
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0. av GND ~ 0V;ty = ., « 3ns; G, = SOpF
’ ; T 74AC11074
svMeoL PARAMETER waveroms | . T,=eac Tandocto uNIT
.o Twe T f\" Max | Min | Max
fuax Maximum dock frequency 1 -1 128 150 125 MHz
t Propagation delay 15 84 75 13 82
torr, P ©Q .5, ! 15 | 60 | 69 | 15 | 75 ne
1 fion d-hy 118 42 | 68 15 74
PLH "“?" ‘ 2 ns
Tow 5, R ©q, .G oo 15 47 82 15 9.0
Setup time, High or Low
ig D,®CP, 1 3s ) 35 ns
Hold time, Migh or Low
%W CP_ 10D, 1 0 0 n
Clock pulss width
ty High or Low 1 40 40 ns
ty 51_3:' , pulse wich, 2 4“0 0 ne
Recovery time
tage B,orR wCP 3 1.0 10 ns
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SRR T Procuct Specification
Dual D-Type Flip-F rand Resefy ¢ Aa -
al D-Type Flip-Fiop w/Set onﬁ‘Resat‘ 78AC/ACT11074
Positive-Edge Trigger o '- - o
AC ELECTRICAL CHARACTERISTICS AT 8.0V 208V GNOS0V: 1, =1, < 3ns; | = SOBF
S TAACT11074
B ¥ A T,=40Cto
symMBOL PARAMETER - - waveronu S Tamease 1 A ese UNIT
o d v 0 [Mim | Typ | Max | Min | Max

fuax Maximum dock-Fequency - T 4 ) 00 | 128 | 100 MHz
[t Propagation : ; 15 | 60 | 85 | 15 | o4

thry cpnwcn.!;:y R 15 | 57 | 80 | 15 | 88 e

t I (IR 16 | 57 | 89 | 15 | 98
L |8, W wa %:’ N A 15 | 68 | 13 | 18 | 128 n

ty | pruelne Hehorlow i as | Tes | n

D, 0GPy o a - _ -~ _

W | Lot Hghorlow " o | o .

. .| 1] pat; } ok N . _ " N

| Cokrhe v E P P -

tw 5, orF, pules widh, N " NS B .

wme ! : ' 4 2N B
toec g::",'(n"h » | s 20 N N

AC WAVEFORMS AC:V,, =50% Vog: Viy = GNO'®B Ve, ACT 5 A TSV V- w‘u sov

WA

47

™t : ‘ e ™Y

Waveform 1. W-MMMKWMMW~NMMM
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Product Specification

Dual D-Type Flip-Fiop-w/Set and Reset; |
Positive-Edge Trigger f 74AC/ACT11074

AC WAVEFORMS ac: Vi = 80% Vi, Vg = GND 0 vOCf ACT : V= 1.5V, Vo = GND 10 3.0V (Continued)

e o,

— 1, jo— t,

K — — Youm | - o —]
o oureur }u 7 {

v' — tom o~
B oumur v | L '

Waveform 2. Wavelorms Showing Set and Reset 1o Output Delays, Set and Reset Puise Widthe
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74AC/ACT11086

Quad 2-Input Exclusive-OR
Gate

Preliminary Speciftication
FEATURES GENERAL INFORMATION o
«- Output capablilty: £24 mA CONDITIONS TYPICAL
« CMOS (AC) and TTL (ACT) voltage | STMDOL|  PARAMETER T,a2C;aNDaov | AC | ACT| "
level inputs tosy | Propagation deiay
PL - M -

« 500 incident wave switching too | ABOY Cy = 50pF; Voo = SV 50 | 65 | ™
« Center-pin V. and ground con- c PM dissipation VOC =5.0V;f = 1MHZ; E
figuration to minimize high-speed PD | capacitance per gate' | C, "= SOpF a7 % | "

switching nolse Cn Input capacitance Vi=VorVo 35 | 35 | °F
* lgc category: SSI Yaren | Latch-up current SP"‘ Jodncl ; 1‘;,040'2 800 | 500 | MA
DESCRIPTION W e o
The 74AC/ACT11086 high-performance | 2Y2Y | ik rate C =S0pFiVes=8SV | 10 | 10 | neV
CMOS devices combine very high speed  yoe-
and high output drive comparable tothe 1. C__ is used 1 determine the dynamic power dissipation (P, in uW):
e PO D
most advanced TTL families. "o'°wo“’cc2"'|*2(°L"Vcc2"o)“'"":
The74AC/ACT11086 providésfoursepa- 1) = inputfrequency in Mz, G = output load capacitence in pF,
rate 2-input exclusive-OR gate functions. foy = output frequency in MHz, V., = supply voltage in V,
£ (€ x Vg2 x 1) = sum of cutputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plasiic DIP 74AC11086N
(300mik-wide) 40°C to +85°C 74ACT11088N
16-pin plastic SO 74AC11086D
(150mil-wide) “40°Cto +85°C T4ACT11086D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N snd D Packages
U 1 1A S |
- el 0 18 b " S
w3 ]2 -
18 2A 1%
w (3] 4] W) > ol s
ano [ W] Ve " o —
oo [} 58] Vee m) >t | .
poy —e
» 3] [iT] 24 o - ]
w3 i) et = ,
w3 Sl —
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Preliminary Specification

Quad 2-Input Exclusive-OR Gate 74AC/ACT11086
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,15, 11,9 1A-4A | Dawminputs nA nB nY
15, 14,10, 8 1B-4B | Datainputs L L L
23,67 TV-4Y | Oata oupurs L H H
4.5 GND | Ground (OV) H L H
12,13 Vcc Positive supply voitage H H L
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TAAC1 1008 TAACT11088 UNIT
Min Nom Max Min Nom Max
Voo DC supply voitage’ 3.0 5.0 55 45 |- 50 55 v
v, input voltage 0 Voo 0 Vee v
Vo Output vohage ° Vee 0 Voo v
avay | b wansidon rise 0 10 ) 10 By
T Operating free-gir mperature 40 +85 40 +85 °C
NOTE:

1. Nodmumwmgmmmwumwmuvmdv Operation between 2V and 3V is not recommended, but within that range, a device output will
maintain a previously established logic state.

ABSOLUTE MAXIMUM I"!A'I'INGS1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage ) ’ 0.5 10+7.0 v
. \I| <0 -20
! DC input diode current? mA
1K Vi>Vee 20
°r .
Vi | DC input voltage 0510V, 405 v
VO <0 -50
1 DC output diode current? Vv % mA
>
g‘r‘ 0" "¢cc
Yo | DC output voltage 0510 Vo 105 v
DC output source or
‘o sink current per output pin Vo=0® Ve 150 mA
'cc [220] Voc current +100
or mA
lenp | DC ground current 4100
Ts1a Storage wmperature 6510 150 °C
Fower desipation por package Above 70°C:deram nearly by BmW/K 500 mw
P.
TOT  ["Power dissipation per package
Plastic surface mount (SO) Above 70°C:deras linearly by 6mW/K 400 mwW
NOTES:
1. mmml&dwmmm%nmﬂm Mmmwwwmdwmdhmmmwwom«
conditions beyond those perating conditions” i notimplied. E rated conditions for extended periods
may affect device rekability.

2. The input and output voitage ratings may be exceeded ¥f the input and output current ratings are obeerved.
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Preliminary Specification

Quad 2-Input Exclusive-OR Gate 74AC/ACT11086
DC ELECTRICAL CHARACTERISTICS
24AC11088 T4ACT11008
T, = 40°C T, = 40C
SYMBOL|  PARAMETER TEST CONDITIONS Voo |TA=#25°C| AT Ggec |Ta®+25°C| AT00c | unir
' v | win | Mex | 'Min [ Max | Min | Max | Min | Max
30 [2.10 2.10
High-evel
Ve | inpot voltage ITREXD 3.15 20 2.0 v
55 | 385 385 20 20
30 090 0.90 -
Low-level
Ve | inputvohage 45 135 135 oe %8| V
v 55 165 165 Y 08
30 ] 29 29
o = “SOuA 45 | 44 a4 44 44
\\’/' - : 55 | 54 54 54 54
High-evel v —
Vou | outout voltage o [l = 4mA 30 | 258 248 v
v 45 304 38 304 Y
M 1y, = -24mA ‘
55 | 494 1) Yl <8
1
Topg = -TSMA 55 385 385
30 0.1 0.1
oy = 50pA a5 01 0.1 0.1 0.1
‘3 - 55 01 o1 0.1 01
Low-leve! . ,
Vou | output voltage & [ig = 12mA 30 0.36 D.44 v
v 45 0.96 0.44 0.36 044
.} 1., = 24mA
o 58 0.38 0.44 0.36 0.44
fo ™ 7SmA’ X3 1.85 165
L w‘"’"‘”‘"‘"‘ V)= Vg or GND 55 £0.1 £1.0 0.1 #10] pA
Quisscent supply V, = V.. or GND,
loc | cumrent A c'L L& 55 40 40 40 0| pA
Supply cument, One input at 3.4V, other inputs
Bloe | Trempum High? Vg o0 GND 55 09 10 ma
NOTES: '

1. Notmore than one output should be tesied at & ime, and the duration of the met should not exceed 10ms.
2. muummmmwwmmuamdnmmwwmmw«vcc.
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! Preliminary Specification

, Quad 2-Input Exclusive-OR Gate 74AC/ACT11086

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = OV:t, =1, »3ns; C, = SOpF

T4AC11008
SYMBOL PARANETER WAVERORM T, 5425 T :“‘“,c'ch UNIT
Min Typ Max Min Max
tory Propagation delay 1 15 70 9.0 15 10. ns
Ly nA, 18 © nY 15 | 60 | 75 | 15 | a1
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.8V GND =OV;ty = te = 3ns; G, = 50pF
TAAC11088
sYMBOL PARAMETER WAVEFORM T, % 428°C T htw uNIT
Min Typ Max ] Max
toum Propagation delsy 1 1.5 s0 67 1.5 74 ns
oy nA, nB 1o nY 15 | 49 | 62 | 15 | 68
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND = 0V; tg =t =3ns;C = S0pF
T4ACT11088
symeoL PARAMETER WAVEFORM T, 2428 Tz otte uNIT
Min | Typ | Max | Min | Max
tory Propagation delay 1 18 (1) 8.7 18 94 ns
‘PH. nA, nB v nY 18 84 8.1 15 8.7

AC WAVEFORMS AC:V, = 50% Voo, Vpy = GND 19 V. ACT:V,, = 1.5V, Vy, = GND 10 3.0V

A, nBINPYT v

ST

Waveform 1. Wavetorms Showing the input (nA, nB) to Output
{nY) Propsgation Delays
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FEATURES

« Output capabllity: 124 mA

« CMOS (AC) and TTL (ACT) voltage
level inputs

« 500 Incident wave switching

+ Center-pin V.. and ground configu-
ration -’;o ﬁﬁnlmlgc hlgh-spad
switching nolse

* I category: SSI.
DESCRIPTION

The 74AC/ACT11109 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11109 provides two J-K

fiip-fiops with independent Data, Clock,

Setand Reset inputs, and complementary
Q and Q outputs.

set(S ) andReset (R ) are asynchronous
active-Low inputs operate independ-
ently of the Clock input.

Information at the J and K inputs is trans-
terred to the Q output on the Low-to-High
transition of the clock pulse. Clock trigger-
ing occurs at a voltage level of the clock
pulse and is not directly related to the
transition time of the positive-going pulse.
The J and Kinputs must be stable one set-

74AC/ACT11109
Dual JK Flip-Flop with Set and
Reset; Positive Edge-Triggered

Product Specification
GENERAL INFORMATION
CONDITIONS TYPICAL
SYMBoL PA ETER TA = 25°C; GND = OV AC | ACT UNIT
t,, ./ | Propagation delay X
‘::44 cP. 00, or 8, C, = 50pF; Voo = SV $3 | 58 { m
Power dissipation VOC =50V; = 1MHZ;
Cpp | capachtance per gaw’ G = 50pF %2 | 31 | pF
cN Input capacitance V' -0V or Voc 35 35 pF
Per Jedec JC40.2
haveH Latch-up cumment Standard 17 500 | 500 | mA
Maximum input rise or .
AVAV fall rate OL = 50pF; Vcc = 5.5V 10 10 ns/V
'MAX . . CL = 50pF; VCG = 50V 125 125 | MMz
Note:
1. Cppisused determine the dynamic power dissipation (P in BWY
Pp=Cpp x Voco * f + £ (€ x Vg x fo) where:
'l = input frequency in MH:,CL = output load capacitance in pF,
fo = output frequency in MMz, Vo = supply voltage in V,
T (C, x Vge? ) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP ’ T4AC11108N
(300mik-wide) “40°C to +85°C 74ACT11109N
16-pin plastic SO 74AC11109D
(450mil-wide) 40°C to 485°C 74ACT11109D

up time prior to the Low-to-High clock and K inputs may be tied together to
transition for predictable operation. TheJ  aliow opaeration as a D flip-flop.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
= ' RN
s, (1 U s]ce, 1 ) 1 :J 2
o, L2 Eio 16 —1J, '0.—!10—1.“" a,—¢ s L.
8, [ 4] 4, B >3
ano E E'O u-—bcp. .-—1>ep‘ 13 N I
— ’ 1
& O3] 321 Veo 15-qie A, Gsp—3 s—di, A, a,p—s w | .
Q, E E i- T T [
8 (T wlJ, 3 " S [~ 8
cP, |:':1 LS LLEAS
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Product Specification

Dual J-K Flip-Flop with Set and Reset;

Positive Edge-Triggered 74AC/ACT11109
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
14, 10 Jo-J1 Data inputs
15,9 R,-R, | Datainputs
2,6 Q,-Q, | Data outputs
35 T, -8, | Data cutputs (complements of O outputs)
1.7 §,-5, | Setinputs (achve Low) ~
13, 1 Fy-F, | Resetinpuss (active Low)
16,8 CP,-CP_ | Clock inputs
4 GND | Ground (OV)
12 Vo | Positive supply voltage
FUNCTION TABLE
' INPUTS OUTPUTS
OPERATING MODE R B A
Asynchronous set L H X X X H T
Asynchronous reset (clear) H | L | X | X ]| x| L[ H
Undetermined’ L 1 3 x X H | H
Load "0" (reset) H H T I 1 L A
Load *1° (set) H H t h h n L
Toggle H ] * h 1 q q
No change — hold H H L X X | q 30—4
H = High voitage levei stoady siuste

h = High voltage fevel one sat-up time prior © the Low-to-High clock ransiton
L = Low volage level steady siate
| = Low voitage level one set-up time prior 10 the Low-to-High dack transition

X « Don't care

q = Lowsr case letters indicate the state of the referenced output prior 1o the Low-to-High clock transiton
T « Low-to-High clock transition

NOTE:

1. This configuration is nonstable; that is, it will not persist when either Set or Reset returns % its inactive

(High) level.

LOGIC DIAGRAM

\/

5-71



Product Specification

Duql J-K Flip-Flop with Set and Reseft; : 74AC/ACT11109
Positive Edge-Triggered ‘
RECOMMENDED OPERATING CONDITIONS
sYMBOL PARAKETER TANCI 100 T4ACTI1100 uNIT
Min Nom Max Min Nom Max
Voo | DC supply voltage’ 30 | 50 55 45 50 55 v
v, Input voltage 0 Voc 0 Vee v
Vo Output voltage 0 Veo ° Vo v
input Transition rise
avav or fall rate 0 10 0 10 nsiV
T, Operaiing ree-air temperature -40 +85 40 1 +es <
:‘OE wricai or m-podﬁodnvecdv mmwmavummmu Mmfmhnrm 3 device output will

mu.mmwmm

ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER TEST CONDITIONS RATING uNT
Vec | DC supply voltage 050470 v
2 VI <0 -20 : mA
DC input diode curren
'3; V> Voo 20
Vi | D input voage 051 Vy 105 v
V, <0 -50
) mA
DC output diode current? -
lng Vo> Vec 50 ‘
Yo lpe output voltage 0510V, 405 v
to | DCoutout source or Vo=0® Ve 50 mA
sink current per output pin .
! DC V. current” 100
¢ cc A
lano | DC ground curent £100
Tstg | Sworage wmpersiure $5 1w 150 °c
m‘g;m per package Above 70°Cderato lnearly by 8mW/K 500 . mw
P. -
TOT " power dissipation per package Above 70°C derate nearty by 6mW/K 400 mw
NOTES: ‘
1. Stresses those listed 0 the device. Thase are sess ralings only and functional operation of the device at these or any other

beyond
wmmmmm mmm is notimpiied. Emnwubwmmnmmmugmnﬁdwwds
may affect device reliability.
2. Theinput and oulput voitage ratings may be excesded If the input and output current ratings are observed.
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Product Specification

Dual J-K Flip-Flop with Set and Reset; ~ 74AC/ACT11 ]m
. AC/A |
Positive Edge-Triggered - : :
DC ELECTRICAL CHARACTERISTICS :
. TAACT1109 T4ACT11109
' - T, = «40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo |Tame28°C| A% e’ [Tame2sG| AT | uNiT
) V | Min [Msx | Min | Msx | Min | Max | Min | Max
30 | 210 2.10 ‘
High-level
Ver | input voltage 45 [3.18 3.15 20 20 v
) 55 | 385 385 20 20
30 0.90 0.90
Low-levei
Vi | input vohage 45 135 [138 Y 08| Vv
55 1.85 165 08 08
30 [ 29 29
loy = -S0uA 45| 44 44 4.4 Y
‘\I/'- 55 | 54 54 54 54
High-evel . L
Vou | ouputvoitage - o Iop = 4mA 30 |258 248 v
v 45 {394 as 394 38
M {1y =-24mA
55 494 48 494 48
T
o = -T5MA 55 385 4 385
30 0.1 0.1
1o = S0pA 45 0.1 0.1 0.1 0.1
“"n' 55 0.1 XRY 0.4 0.1
Low-leve! v
Vo. | output voitage i Iy = 12mA 30 0.36 0.44 v
45 0.96 0. 0. 0.44
M jig = 24ma 44 %
ss 0.36 0.44 0.38 044
fo = 7SmA 58 1.65 165
| mbotleakage V, = Vg of GND 55 101 no| |01 £10] pA
Quiescent supply V, = V.. or GND, an
lec | current ) é. - 85 40 40 40 40 ) pA
Supply current, One input at 3.4V, other inputs
8loc | TTLinputs High? at Vo or GND 55 0.9 10| mA
NOTES:

1. Not more than one output should be tested at a ime, and the duration of the test should not exceed 10ms.
2, mtlsmmminummhmmmunmduMmmwmmmwavoc.
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Product Specification

Dual J-K Flip-Flop with Set and Reset:

, 74AC/ACT11109
Positive Edge-Triggered
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND w0V, th =t = 308, G, = 50pF
' 74AC11109
SYMBOL PARAMETER WAVEFORM T, =425 [ bt uNIT
Min Typ Max Min Max
haax Maximum clock: frequency 1. 70 100 70 MHz
t Propegation defay 15 80 | 14 15 127
g e w0Q 8, ! 15 | 75 | 108 15 | 118 n
b “Propagation delay 15 65 9.0 15 99
e, 5, ?';“b Q,.8, 2 15 | 80 | 126 | 15 | 137 ns
Setup time, High or Low
1 1 55 55 ns
s JyorR wCP
Hold time, High or Low
t * 1 [} 4] ns
H CP" [ ) .!'I or
ty g:h*o"’“l_':‘”"’“ 1 72 72 ‘ns
tw wgnw ' ln puise width, 2 5.0 50 ns
Recovery time
'REC 5" “Rn 0 cpn 3 285 ) 25 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 20.5V GND = 0V: t, = t; = 3rw; G, = 50pF
74AC11109
syYmsoL PARAMETER WAVEFORM T, = 425°C a :;‘:,;" to UNIT
Min Typ Max Min Max
fm Maximum clock frequency 1 100 125 100 MHz
e, Propagation delay 18 55 79 1.8 1)
PLH 1 "
towy cP,wa 8, 15 | 50 | 73 15 | 89
? delay 15 45 65 15 71
PLH 2 ns
tory § R ©a .5 15 50 86 15 06
Setup time, High or Low ‘
tg S ok oCP, 1 45 45 ns
Hold tme, or Low
M cpn © J" ok, 1 ] ] ns
tw oralapodus 1 50 50 ns
ty gug:' l ‘n pulse width, 2 4.0 40 ns
Recovery time
t 3 20 20 ns
REC § orf toCP
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Proauct Specification

Dual JK Flip-Fiop with Set and Reset: 74AC/ACT11109
Positive Edge-Triggered ‘

AC ELECTRICAL CHARACTERISTICS AT S.0V 0.5V GND = OV: t, = t, = 3ns; C, = 50pF

TAACT11100
SYMBOL PARAMETER WAVEFORM 1, =425C [ g uNIT
Min Typ Max Min Max
'MAX Maximum clock frequency 1 100 125 100 MHz
1 Propagation delay 15 6.0 83 15 9.1
PLH 1 ns
o cP 10Q T 15 55 76 18 83
t Propagation delay 1.5 55 86 15 9.2
PLH 2 ns
o 5.R,wq .G 15 | 60 | 108 | 15 | 118
Setup time, High or Low
tg J or Rn to cpn 1 55 $5 ns
Hold time, High or Low
L ! 1 0 0 ns
H CP_toJ orK,
: Clock pulse width
tw High or Low 1 50 50 ns
t §, or R puise widh, 2 55 55 ns
w Low
Recovery time
taee §n or Rn to cpn 3 20 20 ns

AC WAVEFORMS AC :V,, = 50% Voo, V= GND 10 Voo, ACT V= 1.5V, V), « GND 10 3.0V

W ax

o, NPT va Y
____/ ‘w
B N Yy I ~® tan
Q, outeut
8 outpur [ v
"
— 4y,

Waveform 1. Waveforms Showing Clock to Output Delays, Dats Setup, and Clock Pulee Width

1 toe
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Product Specification

Dual JK Flip-Flop with Set and Reset: | T
Positive Edge-Triggered 74AC/ACTIT109

AC WAVEFORMS Ac: Vit = 30% Voo, Vi = GND 10 Vi o, ACT: Vw15V, V) = GND 0 3.0V (Continued)

e T\

—ty joe— 1

8 oymur

Wavelorm 3. Wavetorms Showing Recovery Time
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74AC/ACT11112

Dual J-K Flip-Flop with Set and
Reset; Negative Edge-
Triggered

Preliminary Speclfication
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Output capsbliity: +24 mA SYMBOL|  PARAMETER apeov | AC TacT| N
« CMOS (AC) and TTL (ACT) voltage | - Ty = 26°C; GND =
tevel inputs Pt ’"3-9-“" delay C, = 80pF; Vpr = 5V 45 | 67 | s
+ 500 Incidsnt wave switching o ® nQ or nB VL = fcim_
c.‘llltﬂ-pln vﬁﬁ alndl gmmd mﬁd Ceo w’" o d""’: °'M'| °°L°_ B0pF | * | 37 | 39 | pF
ration nimize high-
switching nolse Cpy | input capacitance Vi=O0VorVe. 35 | 85 | oF
. Por Jodec JC40.2
* loc category: S8 {Larcn | Latch-up current Standard 17 500 | 800 | mA
DESCRIPTION AVav m".““""ﬂ“"““ G, =%0pF; V=88V | 10 | 10 | neV
The 74AC/ACT11112 high-performance proers
CMOS devices combine very high speed faaax Maximum C, = S0pF: Vo =50V | 180 | 150 | MHz
and high output drive comparabie to the frequency
most advanced TTL families. Note:
) 1. thundbmhmmdmwohum
The 74AC/ACT11112 provides two J-K 'cPvaOc x"¢z(cl‘vw ﬂo’m
flip-tiops with independent Data, Clock, | =input in Mz, C, = Josd o pF
Set and Reset inputs, and complementary frequency ouput cepachtance !
nQ and nQ outputs. ' -wwtlrmlnm-l: vcc.wmywmv
5 z(cLuvoc xto)-mofm
Set and Reset nchro-
e A mwﬂ'.'“.%’;’.;.',‘.?’. i, ORDERING INFORMATION 4
pondomly of the Clock inputs. PACKAGES TEMPERATURE RANGE ORDER CODE
4G
Information at the J and K inputs is trans- mm"'"’)w 40°C 10 +86°C TG 11 1128
forred to the outputs on the. High-to-Low rwe ) SeACTinZD
transition of the clock pulse. The J and K (m 40°C 10 +85°C Rpppdiird
inputs must be stabie one set-uptimeprior
to the High-to-Low clock transition for pre-
dictable operation.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
18
@, 3 J 8] ’ WS : p. 2
1 7 8] " % sa}—s ®__lx
18 3] (4] & By, 3
oo 73] 73] +K o L.b"
20 E 2] Ve ™ fnd .
. E E ”_’ m, sap—8§ .._bu' : ce _—
5,7 0] 55 " Ny, L
u (3 ]« e
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Product Specification

Dual J-K Flip-Flop with Set and Reset:

Negative Edge-Triggered 7AAC/ACTINTTZ
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
16,8 1J-2) | Datainputs ’
15,9 1K-2K | Data inputs
2,6 1Q-2Q | Dats outputs
3,5 T8-20 | Data outputs (complements of QO outputs)
1.7 15, -28_| Setinputs (active Low)
13, 11 1R, - 2R; | Reset inputs (active Low)
14, 10 1CP - 2P | Clock inputs
4 GND | Ground (0V)
12 Vee Positive supply voltage
FUNCTION TABLE '
INPUTS OUTPUTS
OPERATING MODE AN AR " 5 5
Asynchronous set L H X X X H L
Asynchronous reset (clear) H [ X X X L H
Undetermined L L X x .| x H H
Toggle H H i h h Q q
Load 0" (reset) H H ! t . n L H
Load *1" (sef) H H I h t H L
No change - hold H H 1 I | Q q
No change - hold H | H | W] x| x| a8 |
H = High voltage level steady state
= High voitage level one set-up time prior 10 the High-10-Low clock transition
L = Low voitage leve! steady state
1 = Low voitage level one set-up time prior 10 the High-to-Low dlock transition
::mmumim.m-m.amwmmmumm»mmm
4 = High-1o-Low clock transition
NOTE:
1. This configuration is nonatable; that is, it will not persist when either Set or Reset returns to its inactive
(High) levet.
LOGIC DIAGRAM
X
e —] — @
H ° io
4 K
e
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Product Specification

Dual J-K Flip-Flop with Set and Reset: 7 ~T11112
Negative Edge-Triggered AAC/A,C”

RECOMMENDED OPERATING CONDITIONS

T4AC11112 TAACT11112
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Veo DC supply voitage’ 3.0 5.0 55 45 50 58 v
v, input voltage - [ Vee 1] Vee v
Vo Output voitage o voc 0 vcc v
Input ransition rise
avav orfallrate 4 0 10 0 10 asV
TA Operating free-air Wemperature -40 +85 -40 +85 °C
NOTE:
1. No r hing ch m-mwmnvecdv Operation between 2V and 3V is not recommended, but within that range, & device output will
maintain & prmomly nubﬁshod fogic state.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 0.5 10+7.0 v
. : 2 V' <0 -20 ' mA
I DC input diode’ current v,> vcc 20
°r . .
i DG input voltage 0S5t VOC +05 v
2 Vo <0 50 A
1 DC output diode curren
ng Vo > Vcc 50
Yo DC output voltage 0510 Ve 405 v
1 DC output source or V.x0BV 450
o sink cufrent per output pin o cc mA
1 DC V., current * 1100
g,c cC mA
'anp DC ground current . 1100
Tstg | Storage temperature 8510 150 °c
Power dissipation per packege Above 70°C:derate knearly by SmW/K . 500 mw
Pror Plastic DIP
Power dissipation per package Above 70°C:derate inearly by 6mW/K 400 mW
NOTES:
1. Stresges beyond those listed may cause p the devi m-m-mwwwmmunmuu-uorwom
conditions beyond thase indicated under* mmm is notimplied. Exp ted conditions for extended periods
may affect device rellabikity.

2. The input and output voltage ratings may be axcesded i the input and output current ratings are observed.
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Product Spacification

Dual J-K Flip-Fiop with Set and Reset:

74AC/ACTI1112
Negative Edge-Triggered
DC ELECTRICAL CHARACTERISTICS -
; 74AC11112 FAACT11112
’ - . T, =-40°C |, T, » -40°C
SYMBOL PARAMETER TEST CONDITIONS Voo [Ta=+25°C| AT Sie [ Tams2sc| AT S| unir
V | Min | Max | Min | Max | Min.| Max | Min | Max
30 {210 2.10 ST
High-level
Ve | input ‘4.5 315 3.15 20 20 v
55 (385 388 20 20
EY) 0.90 0.90 ,
Low-level
Vi | input voliage 45 135 135 os 08 v
: 55 165 168 0.8 0.8
30| 29 29
g = “SOHA 45| 44 44 ad 44
“’/.' : {55 [5e 54 54 54
High-level v
Vor | output voitage - Top = 4mA 30 {258 248 v
Y _ 45 304 EY) 394 38
H o gy = -24mA
S5 [4.94 48 4.94 48
1
Top = -7SmA LY 385 388
30 0.1 0.1
to = 50pA 45 0.1 0.1 0.1 0.1
“”1 - 55 0.1 0.1 0.1 01
Low—bvol w
Vor | output voitage - log = 12mA 30 0.38 0.44 v
v 45 0.36 0.44 038 0.44
H ‘G. = 24mA
55 0.38 0.44 0.38 0.44
fop = 75mA’ Y3 165 165
l m""""‘"“"' V; = Ve 0r GND 55 0.1 £1.0 0.1 10| pA
Quisscent supply V, =V, or GND,
e | curent h é_ Yo 55 40 0 40 4| pA
Supply cumen?, One input at 3.4V, other inputs
Bloc | TTL inputs Hight at Vo or GND . 58 09 10| mA
NOTES:

1. Not mare than one output shouid be teswd at & ime, and the duration of the st should not excsed 10ms.

2 mummmmmmwmmuumuummmmmmwuvw
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Proauct Specification

Dual JK Fiip-Fiop with Set and Reset; J4AC/ACTT1112
Negative Edge-Triggered :

AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = 0V; t, ~t; = 3ns; C, = 805F

78AC11112
svmBoL PARAMETER | WAVEFORM T, = 425°C Tanlose | o
» Min Typ Max Min Max
faax Maximum dock frequency : 1 80 110 80 MHz
T tion delay 15 | 62 | 82 | 15 | 90
:ztz 7P o nQ , nG ‘ ! 15 | 66 | 85 15 | 93 e
1 Propagation detay 15 | 87 | 77 | 15 | &3
Tora, nS, nED 0nQ, S 2 18 | 772 | w00 | 15 | 109 ns
Setwp time, High or Low
ts nd of nK 10 1 ! 6.0 6o ne
Hold time, High or Low :
t nCP o nd or nK 1 o 0 ne
Clock puise wicth ,
tw High or Low ! 83 3 ns
8 _or iR, pulse width, ‘
W 53——;“0 2 s 45 e
Reco time
'REC "spu o 1o nlP 3 15 v 15 ) ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; ta =tz =308, G = S0pF
. 74AC11112
sYmBOL PARAMETER WAVEFORM T, =425 N b UNIT
“Min | Typ Max Min Max
faax Maximum clock frequency . 1 128 180 125 MHz
1 Sion delay 15 | 42 | s8 185 | 64
H
f"m Thana o8 ! 15 | 47 | 62 15 | 89 ns
1 Propagation delay 15 | 39 | 55 | 15 | s®
PLM
ton oS, nl, 0 nQ, 0 2 ts | sa | 71 15 | 78 ne
Setup time, High or Low ’
's nd or nK 10 ! 40 40 ne
Hold time, High or Law
Ty nCP © nJ or nK 1 0S8 05 ns
Clock puise wicth
ty High or Low 1 40 40 ns
ty 25 or ARG pulss widh, 2 “ | 40 ns
Reco time
'Rec n&, or nfL, 10 TP 3 10 LN ns
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Product Specification

Dual J-K Flip-Flop with Set and Reset:; : 74AC/ACT11112
Negative Edge-Triggered
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND =oV: t =t = 3ns; C,_ = SOpF
TaACTI1112
SYMBOL PARAMETER WAVEFORM T, = 428°C Tas st uNIT
Min Typ Max Min Max
| faax Maximum clock frequency 1 125 | 150 125 MHz2
[ Propagation delay 15 | 66 | 82 15 | 90
| "CP1nQ,nd ! 15 | 68 | 84 | 15 | 93 "
t ton delay 15 | 59 | 78 | 15 | e1
xzhf 5, iR, 00, G 2 15 74 9.1 15 9.9 "
tw “Hgg m m" bow ! 10 10 ns
tw 3:::“: L';:,ﬁdm 1 40 40 ns
t W pulss width, 2 45 45 ns
trRec :é: : n ﬁm.: =5 3 20 20 ns

AC WAVEFORMS Ac: Vya = 50% Vi, Vipy = GND 0 Vo ACT 1V, = 1.5V, Vy, = GND 10 3.0V

— B
o N 77— \

Waveform 1. Waveforms Showing Clock to Output Delays, Data Setup, and Clock Puise Width

Dacember 14, 1988 5-82



Product Specification

Dual JK Flip-Flop with Set and Reset; 74AC/ACTI1112
Negative Edge-Triggered

AC WAVEFORMS AC :V,, =50% Voo, Vy = GND O V. ACT: V= 1.5V, Vyy, = GND 0 3.0V {Continued)

aowr X,

Waveform 3. Wavelorms Showing Recovery Time
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74AC/ACT11132

Quad 2-Input NAND Schmitt-
Trigger

Preliminary Specification
FEATURES GENERAL INFORMATION
« Output capabiiity: 124 mA CONDITIONS TYPICAL
« CMOS (AC) and TTL (ACT) voltage svusoL PARAMETER Ty =25°C;GND = OV AC | ACY UNIT
lavel inputs tory! | Propagation detay )
« 500 Incident wave switching t;: AB®©? Cy = 80pF; Ve 52 s
. c.m.r-plnv and ground ocon- c Power dissipation Voc-50V f= 1MHZ;
figuration to Finimize high-speed PO | capackance per gai' | ¢ sopF z 4
switching noise Cn Input capacitance v =O0Vor Voo 35 oF
« 1., category: SSi .
cc s | Latsh-up cument m'.;c& 2 | s00 mA
DESCRIPTION Mo TpuT e o
The 74AC/ACT11132 high-performance | *AY | tellrawe Gy = 50pF:Voo =58V | 100 i
CMOS devices combine very high speed Note:
and high output drive comparable tothe 4, ¢ huudhdomhhodymhmrduiuhn(? in pWy:
PO D
most advanced TTL families. Pb-cmwi xt ’z(cl-‘vw "&m
The 74AC/ACT11132 provides four sepa- 5, .mmmqmm C, = output load cepacitance in pF,
rate 2-input NAND gate functions which o -Wirmnwhw: "cc supply voltage in V,
are capable of transforming slowly chang- 2(0an°c 1) = sum of cutputs
ing input signais into sharply defined,
fitarfree oUtpt signala. I addion. ey - OADERING INFORMATION
ave greater noise marg conven-
tionsl NAND gates. : &p:awc;: TEMPERATURE RANGE ?‘:r:mne
(300mil-wide) 40°G 10 485°C 7AACT11132N
16.pin plastic SO 74AC11132D
(150mit-wide) ~40°C 10 485°C 74ACT11132D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEEnEC)
N and D Psokages
[T lj J 78] 18 1 1A 14 T:—‘ E. 2
7 7] 78] 4 Bom[apt o
o 3] ) %_%@.f;_L e | 3
o (4 58] Ve, 1 sa "
wo (3 ) vee W[zl e . e
7 W il ]
& [T 0] . E@-— P e
3] (S /1
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Preliminory Specification

Quad 2-input NAND Schmitt-Trigger 74AC/ACT11132
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OuTPUT
1,15, 11,9 1A -4A | Datainputs ' nA nB ny
16, 14, 10, 8 18-4B | Datainputs L L H
2,3,6,7 17 -4Y | Data outputs L H H
4.5 GND | Ground (OV) H L H
12,13 Veo Positive supply voltage H H t
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER T4AC11132 TAACT11132 NIt
Min Nom Max Min Nom Max
Veo DC supply voltage' 30 50 55 45 50 55 v
v, Input voitage 0 Voo 0 Vee v
Vo | Output voliage ) Voo ) Veo v
suay | Inpul ransiton fise o 100 ) 100 eV
Ta Operating free-air. ismpersture 40 +85 40 +85 *C
NOTE: "

1. mmuwmmmwm-vw<u wumwuwummm,wmmw..mwmu

w a'previously established logic state.

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Voo | DC supply votage 0.510+7.0 v
) V, <0 -20
| DC input diode current® (i mA
K - V| > Vw 20
or
V' DC input voltage 0510 Voc +0.8 v
V, <0 -850
! DC output diode current® 0= mA
ng V° > Vw 50
Vo | DC output voltage 050V, 105 v
DC output source or [N
To | sink cument per output pin Vo=9® Ve 50 mA
Icc [2,] Vcc current +100
or mA
'GND OC ground current £100
TS’TG Storage lemperature -85 1 150 *c
vro-smal package Abave 70°C:derate inearly by SmW/K 500 W
Pror —
Power dissipation per package -
Plastic surface mount (SO) Above 70°C derate Enearly by SmW/K 400 mwW
NOTES:
1. Stresses beyond those listed may cause p demage 1 the device. These are sress ratings only and & | ion of the device at these or any other
conditions beyond those indicated under ded operating condiions” is not implied. Expo < rased conditions for exiended periods
may affect device reliability.

2. mmmwwwuynmumuﬂwwwwwmm.
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Preliminary Specification

Quad 2-input NAND Schmitt-Trigger 74AC/ACT11132
DC ELECTRICAL CHARACTERISTICS
T4AC11132 TAACT11182
0°C T, = 40°C
SYMBOL |  PARAMETER TEST CONDITIONS Voo | Ta=4238°C TQ'..N Tameasc| A% e | UNT
V_ [ Min | Max | Min | Mex | Min | Max | Min | Max
30 22 22
vz, mml oskive-going 45 EY) 32 20 20|
55 ) 39 20 20
30 [os 05 ,
VI, | pesmiegoing 45|09 09 ) o8|
' 58] 1.1 1.1 ‘| o8 08
30{os|12]03]12
avy ("“,V'";"') 45 104 |14 (0414041204 12|
T 55(05 1605 18|04 12 08] 12
30 [210 210 »
High-level Py 0 20
Vi | e REXE 3.18 2, . v
55 388 ses 20 20
_ 30 0.90 080|
vy m"’m"" s 135 138 o8 o8|
55 165 185 08 )
30| 29 29
Toeg = -SOKA 45 | 44 . ) 4
“’,l' 55 | 54 54| |54 54
High-level ('S -
Vou otage o [Iggy=4mA 80 | 258 248 v
N 45 (394 3s 394 3s
85 | 494 48 494 48
Iy = -75mA" 55 385 385
30 01 0.1 '
To = SOMA 45 0.1 0.1 X 0.1
\:’l - 55 0.1 0.1 0.1 0.1
Low-level L "
Vou | ouputeat o [l = t2mA Y) 0.36 0.44 v
v, 45 0.3 044 038 044
Mo iy =24mA
55 038 0.44 0.3 044
Toy = TSMA" ss] 1.5 168
Input leakage
b | oovent V)= Vg o GND 55 10.1 1.0 10.1 $0|
Quiescent supply V, = V... or GND,
lee o ee 85 40 o 40 © .
Supply curment, One input at 3.4V, other inputs
Blog | T R s a1V or GND 58 09 10 ma
NOTES:

1. Nummﬁmmw:dm‘dhmdulm.uhmdhmmmw1m.
2. mummnmmmmnmmuumunwmwmmmw«vcc.
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Preliminary Specification

Quad 2-Input NAND Schmitt-Trigger 74AC/ACT11132

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V: tp =t « 3ns; C_= S0pF

 7AAC11132
SYMBOL PARAMETER WAVEFORM T, 2 425°C ) -.u.“occ to UNIT
Min Typ Max Min Max
1 Propagation delay 15 69 2.0 15 9.7
BLH 1
g nA, B 1o nY 15 | 76 | 95 | 15 | 104 "
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V tp «tp = Sns; C_ = S0pF
TAAC11132
SYMBOL PARAMETER WAVEFORM T, =425°C Ta i““.cc to uNIY
Min Typ Max Min Max
t Propagation delay 15 49 68 15 7.1
PLH 1 .
tow nA, nB w n? 15 | 54 | 70 | 15 | 78 "
AC ELECTRICAL CHARACTERISTICS AT 8.0V 10.5V GND = OV;ty =t = 3ns; C, =~ S0pF
TAACT11132
SYMBOL PARAMETER WAVEFORM T, = 425°C T "“"“_cc" UNIT
Min Typ Max Win Wax
t Propagation delay 15 1.5
tory, nA, nB 1o n¥ ! 15 15 n

AC WAVEFORMS AG : V), = 50% Vo, Vg = GND 0 Voo ACT :V, = 1.5V, V,, = GND 0 3.0V

nA, nB INPUT v
“

L

Waveform 1. Waveforms Showing the input (nA, nB) 16 Output
{nY) Propagation Delays
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FEATURES

Demuttiplexing capabiiity
Multipie input snable for sasy
expansion

ideal for memary chip select
decoding

Inverting outputs

+ Output capabiiity: 24 mA

CMOS (AC) and. ITL (ACT) voltage
level Inputs

5002 incident wave switching
Center-pin V and ground con-
figuration to minimize high-speed
switching nolse

* I category: MSI

DESCRIPTION

The 74AC/ACT11138 high-psrformance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11138 decoders accept
three binary weighted inputs Ay AL A)
and when enabled, provide eight mutu:lfy
exciusive, active-Low outputs (V) -

The devices feature three enable lnpu{a
two active-Low (E,, E,) and one active-
High(E,). Everyo will be High unless

74AC/ACT11138
3-to-8 Line Decoder/

Demultiplexer; Active-Low
Preliminary Specification
GENERAL INFORMATION
- CONDITIONS TYPICAL
syusoL PARAMETER T, = 25°C; GND = OV AC | acr | UNT
d ""’P‘&‘“’" dolay C, = 80pF; Ve 60 | &1 | ns
PHL
Power dissipation oc = 50V = IMHZ;
Cpp | capacitance’ c,_ 5 | &1 | pF
Cp | lnput capacitance | =OVorVe, 35 | 35 | oF
Laten anh-up curent P"s Jubcl A ".’,c‘o‘z 500 | s00 | mA
svay | pmominpttse or o _gop v e85V | 10 10 | v
Nolo
c,,ohund 10 determine mwmmlcpowduipﬂon(P inuW)
Pn-c',oxvcc xfpt(CLxV xfo)m
f, = input frequency in MHz, C L ™ output load capacitance in.pF,
'o -ouwtfrmmyhuﬂz. Vcc supply voltage in V,
Z(CLxV x!o)-wmo'wwub
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11138N
(300mil-wide) 40°C to +85°C TAACT11138N
16-pin plastic SO T4AC11138D
(150mik-wide) 40°C o +85°C 74ACT11138D
alle! expansion of the devicesto a 1-d<§2 The devices can be used as eight output

(5 lines to 32 lines) decoder with just four

demultiplexers by using one of the ac-

b ‘11138's and one inverter. tive-Low enabie inputs as the data input
, and £, are Low and E, is High. This .
mumph enable function easy par- and u;o remaining enable inputs as
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
Nand D P.dﬁgn
woil Y W, i e S
¥, (3 i) a, »un ?'— }° T pt
5, 3 a]a, |11 : 2.
oo [1] 1] 4, A A A € ¥:
7. E 12]Vee []
= 0
:' & — Yo ¥ Yy Y, Y, Y, Y, ¥, 2—2 * E
e 1711171 n] -
v, (3 A 1238679
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Preliminary Specification

74AC/ACT11138

3-t0-8 Line Decoder/Demuitiplexer; Active-Low

PIN DESCRIPTION

NAME AND FUNCTION

Enable inputs (active Low)
Enable input (active High)

i s|f
iR
S | o5
”DE__PEi.bmx
on.E > Z
$lo| | la-
{HHRRE
8| | 1®°

FUNCTION TABLE

4 5 [] 7
H

' oUTPUTS
2 3.
, L

v,
H

INPUTS

LOGIC DIAGRAM

Do

1

e

A..lllV'llIl'I
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Preliminary Spoclﬂcoﬂon

3-to-8 Line Decoder/Demultiplexer; Active-Low -

74AC/ACT11138
RECOMMENDED OPERATING CONDITIONS
i 1 7 111
SYMBOL PARAMETER TACa1138 ACTIT138 UNIT
Min Nom Max Min Nom Msx
Voo DC supply voltage’ 80 50 55 4S 50 55 v
vi Input voltage [ Veo ] Vee v
Vo Output voltage 0 Vec o Vec v
Input transition rise .
avav | 0 10 o 10 mV
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE: .
1. No electrical or ch wmuv <3V, Opw.ﬂonbomzv“whme.mmhdw.adwkawmil
maintain a previously established logic state. )
ABSOLUTE MAXIMUM RATINGS| “
SYMBOL - PARAMETER TEST CONDITIONS ~ RATING UNIT
Voc DC supply voltage . 0510470 v
) ’ V,<0 20
B DG input diode curent® mA
K . V> Vee 20
or - -
Vi | c input voitage 0510 Veq 405 v
Vp <0 -50 '
1 DC output diode current® (+hi : mA
oK Vo > Vx 50
or
Vo | 0C output voltage 0510V, +05 v
DC output source or
o sink cument per output pin Vo=0® Ve 150 mA
| DC V... current +200
F ce . mA
'GND DC ground curment $200
Tsre Storage temperature 451 150 °C
Preeer Sesipation por package Above 70°C:derate inearly by SmW/K 500 W
P.
TOT [ "Power dissipation per package
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:
1. mmm:ummnmmumm Tmnsmnwwwuwndmdmdﬂunmﬂwom
conditions b those g cohiiitions™ is notimplied. E: y rated conditions for periods
may affect dMa reliability.

2 mlmwmumonhosmqbomummwwwmmnw.

December 14, 1988

5-80



Preliminary Specification

3-to-8 Line Decoder/Demulfiplexer; Active-Low 74AC/ACT11138
DC ELECTRICAL CHARACTERISTICS
TAAC11138 TAACT11138
T, 5 -40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo [Ta=e25C| ATt |Ta® 425°C| A% asec | UNIT
v [ Min [ Mex | Min | Max | Min | Max Min | Max
30 (210 210
High-leve!
Vi | input voltage 45 (315 315 20 20 v
' 55 |38s 385 20 20
3.0 0.90 0.90
Low-level
A input voltage 45 1.35 135 08 08 v
55 1.65 1.65 os 0.8
30 | 29 29
Top = -SOMA 45| 44 44 4 44
‘3 - 55 | 54 | 54 54 54
High-level L
Von | output voltage - lopy = 4mA 30 [288 248 v
v 45 [394 38 394 EY)
H Ion = -24mA
55 | 494 48 4.94 48
A -
Top = -75mA 55 385 385
3.0 0.1 0.1
loy = SOWA 45 0.1 0.1 0.1 0.1
‘3 - 55 01 0.1 0.1 0.
Low-level v ”
Voo | output voltage o Top = 12mA 30 0.36 0.44 v
v 45 0.36 0.4 0.36 0.44
M |1y =24mA
55 0.36 0.44 0.38 0.44
AJ
g = 75mA 5s 165 1.65
Input leakage
Iy coment V, = Ve or GND 55 0.9 1.0 10.1 $10] pA
Quiescent supply V= or GND,
lec | current | :; e 58 80 80 80 80 | pA
Supply cumment, One input at 3.4V, other inputs
Alee | TTU inputs High? at V. or GND 58 o9 10} mA
NOTES:

1. Not more than one output should be tested at a time,
2. Thisis the increase in supply current for each input that is at one

Decamber 14, 1988
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and the duration of the st shoyid not exceed 10ms.
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Preliminary Specification :

3-to-8 Line Decoder/Demultiplexer: Active-Low 74AC/ACT11138

AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND - OVitp =1 « 3n8; C| = S0pF

TAACT1138
sYmBOL PARAMETER WAVEFORM T, =4265C Tazdocte uNIT
Min Typ Max Min Max
0 Propagation delay 15 | 83 | 102 | 15 | 114
PLH .
oo, ABY ! 15 | 89 | 100 | 15 | 122 "
t Propagation delay 15 72 0.2 1.5 10.2
PLH 2
1 E,J: 18 | 73 | 94 | 15 | 105 "
t ton delay 15 [ 82 | 104 | 15 | 118
PL Fropege 2
oy, EwY 15 | 83 | 104 | 15 | s "
AC ELECTRICAL CHARACTERISTICS AT 5.0V 20.5V GND - OV:tg =t = 3ns; G, = SO0pF
TAACT1138
sYuBOL PARAMETER WAVEFORM T, = 425°C Tasocte unIT
Min Typ Max Min Max
t on delay 15 | 87 | 78 | 15 | 81
PLH 1
¢ oy 15 | 62 | 70 | 15 | as "
n
t Propagation delay 15 [ 51 | 69 | 15 | 75
PLI ropags 2 : !
oy, E oY 15 | 52 | 69 | 15 | 77 "
: Eropagasion deey 15 | s8 | 76 | 15 | 83
PLH
t EwY 2 15 56 78 15 83 "
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = OV; tp =tz = 3ns; C, = S0pF
TAACT11138
sYmBoL PARAMETER WAVEFORM T, =e28°C Tas it uNIT
Min Typ Max Min Msx
t Propagation delay 15 57 8.1 1.5 88
PLH 1 :
vy AT 15 | 64 | 80 | 15 | o1 "
t P tion dolay 1.5 53 75 15 81
PLN 2
tora, E; b gﬂ 15 | 58 | 75 | 15 | 84 "
-t Propagation deiay ' 15 62 8.1 18 88
PLH 2
tory E® s: 15 | 58 | 8o | 15 | a9 n*
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Prefiminary Specification

3-to-8 Line Decoder/Demultiplexer; Active-Low 74AC/ACT11138

AC WAVEFORMS AC :V,, = 50% Ve, Vyy = GND 0 V. ACT V), = 1.5V, V,, = GND 1 3.0V

¥, outwur \M ¥, oureut Yy
Waveform 1, Waveforms Showing the Inputs (A , E)) %o Waveform 2. Wavelorms Showing the Input (E ) to Output
Output (V) Propagation Delays (V) Propagation Delsys
APPLICATION
A
.
i‘ l r v ‘ vy L
A Do—
A‘
[
| £] £] £
LN LA 5,5,8, LLAN
Pl LJ [ 11 U F1 U
A A A . Ay Ay A& b Ay Ay Ay . Ay Ay A b
ACIACT11138 AC/ACTI1138 ACIACTINNIS AC/ACT11128
Yo Y Yy Y Y, Y Y, Y, Yo Yy Yo Yy ¥, Yy Vo ¥y Yo ¥y Yy Yy Y Yy Yy Yy YoV, Y, Y, Y, Y, ¥,
IRAARAARIRAAARRATRAARAARASRARARAAS!
' Expenelon to 1-0-32 Decoding - - o
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74AC/ACT11151
8-Input Multiplexer

Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Output capability: 124 mA SYMBOL|  PARAMETER 7. = 25°C: GND = OV e T acr] UNT
+ CMOS (AC) and TTL (ACT) voltage : [ Sttt hutbindin
level inputs o/ :"‘::7"“ delay C, = S0PF; Vg = 5V 48 | 66 | ns
+ 502 Incident wave switching PHL n
c Power dissipation Veg =50V = IMHZ; 5 6 £
« Center-pin Vmi and ground configu- P0 | capecitance’ Cy = 50pF 2 p
ration to nimize hlah-tpud -
swltchlng nolse | Cm_ | Mnput capacitance : = Z‘;p : \:/ _ 35 | a5 [ pF
. Maximum input rise or =
I category: MS!t avav | o rate; Data inputs ot -55°C 10 10 | nsV
DESCRIPTION Note:
B O ituudlod.mmmo the m pmver dissipation P in
The 74AC/ACT11151 high-performance =~ ™0 S dynamic paton (Pp in kW
. . . - x xl+2(c xVee xlo)whero
CMOS devices combine very high speed PD " "CC | .
and high output drive comparable lothe i = "'P‘“ frequency in MHz, C/ = W‘P“‘ oad capacitance in pl
most advanced TTL families. fo = output hoqumcy in MMz, V = supply voltage in V,
2(0 xV, f -sumofoulputs
The 74AC/ACT11151 provides an 8-4o-1 e’
mutltiplexer with three select lines and a
common enable. The state of the Select ORDERA::':%::ORMATI?:MPERHURE RANGE ORDER CODE
(S,) inputs determines the particular input -
line from which the data comes. The En- | 16-pin plastic DIP 40°C 1o +85°C 74AC11151N
able (E) input is active-Low. When Ejs | (300mil-wide) 74ACT11151N
High, the Y outputisforced Low andthe Y | 16-pin plastic SO 40°C 1o +85°C 74AC11151D
is forced High regardiess of all ather input (150mii-wide) 74ACT11151D
conditions.
The device is the logic implementation of
a single pole, 8 position switch where the
position of the switch is determined by the
logic levels supplied 1o the Select inputs.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
2 DNen W
'.E U 1 l‘ [ ] °
EE 5] 1 116 18 4 13 11 0 ¢ 7] }cl
= =l ARENEEN 1. 4% :
: g Iy by 1y 0 8 15 1, 1_le
ano 4] (%3], e —is, T
Vel g 3 12
= 8] Yo s -t l', s -t
s,[ 3] (1] 44 P 1 s
s, [T M v Y n__is
18
¥ mf? 7 17
3 ]
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Preliminary Specification

8-Input Multiplexer

74AC/ACT11151

LOGIC DIAGRAM

"

"

10

-<|

PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
6,78 S, Select inputs
2 E Output enable input
1,16, 15, 14
13,11, 10,9 lo-1; | Datainputs
3,5 v.Y Oata outputs
4 GND Ground (0V)
12 Vee Positive supply voltage
FUNCTION TABLE
INPUTS ] OUTPUTS
S, 8 [8 | E
X X X H L H
L L L L o !o
L L H L | T,
L H L L L, |1
L H H L h | Ty
H L L L I, Te
H L H L g | T
H H L L ts T'
H H H L l, I,
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Preliminary Specification

8-Input Multiplexer 74AC/ACT11151

RECOMMENDED OPERATING CONDITIONS = :

[ 74AC11181 74ACT11151
SYMBOL PARAMETER - UNIT
i .. Min Nom Max Min Nom Max
Veo OC supply voltage” - , 30 . 50 55 45 50 55 v
v Input voltage 0 - - Vee ] ‘ Ve \
Vo Output voltage 5 . vcc 0 o Vee v
AYAV | Input transition rise or fall rate o B 10 [ 10 asiV
TA Operating free-air temperature -40 +85 -40 ’ +85 °C
NOTE:
1. No electrical or switching ch igth mwnnnvccav mmzvmavnmmw butwllhnmw adevice output will
L & previously blished logic stam.
ABSOLUTE MAXIMUM RATINGS' N
SYMBOL PARAMETER - i TEST CONDITIONS RATING UNIT
Vcc DC supply voltage . 051t0+7.0 v
. Vy<0 -20
| DC input diode current® 4 mA
1K . V, > Vcc 20
or
Vi | DG input vottage 0510V 405 v
Vo <0 -50
) DC output diode current® : (i mA
OK : } Vo > Vcc $0
or
Vo | DC ouput voltage 051 Vog 405 v
OC output source or : .
o sink current per output pin Vo=01Vee 50 mA
lec DC V. current . +100
or mA
'GND DC ground current +100 ’
TSTG Storage temperature ‘ 65 150 C
Foeer distipation per package Above 70°C:derate linearly by 8mW/K 500 mw
[ .
ToT Power dissipation per package
Plastic surface mount (SO) Above 70°C:derate linearly by SmWX 400 ‘mw
NOTES:
1. suusuboyondmoulmdmywumwbm These are siress ratings only and functional operation of the device at these or any other
conditions beyond those d under operating conditions” is not implied. Emnwmmmmmbummws
may affect device reliability.

2. Theinput and output voitage ratings may be exceeded ¥ the input and output current ratings are cbeerved.
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Preliminary Specification

8-input Multiplexer 74AC/ACT11151

DC ELECTRICAL CHARACTERISTICS

T4ACI1151 TAACT11151
T, =40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo |Ta=+25°C| A% eec [TAn+25°C| A% agee | UNIT
V | Min | Max | Min { Max | Min | Max | Min | Max
30 |210 210 i
High-level -
Vi | input voltage 45 [315 315 20 20 v
55 [3es 3.85 20| - 20
3.0 0.90 0.90 .
Low-level
Vo | inputvoltage 45 135 135 o8 08 v
Y3 165 165 Y 08
30 | 29 29
: Iopy = “S0WA 45| 44 44 44 44
“”u - 55 | 54 54 54 54
High-level " -
Vo | output voltage o Tou = “4mA 30 |258 248 v
v 45 [ 3904 38 394 3s
M [l =-24mA :
55 494 48 494 48
1 B
Iop = -75mA 55 385 385
30 0.1 0.1
To = S0MA 45 0.1 0.1 0.1 0.1
“’/n - 55 0.1 0.1 0.1 01
Low-level Y - :
VoL | output volage - Toy = 12mA 30 038 0.44 v
v 45 0.38 0.44 0.38 0.44
H ol =24mA
55 0.36 0.44 0.36 0.44
o = 75mA’ X3 1.65 1.65
Input leakage :
i curent. V, = Ve 0r GND 55 0.1 10 0.1 0| pA
Quiescent supply V, = V.. or GND, 1 ]
lec | oument | ‘; N 55 80 80 80 80 | pA
Supply current, One input at 3.4V, other inputs
lec | TTLinputs High? atV, or GND 55 094 - 110 mA
NOTES:

1. Not more than one output should be tesed at & time, and the duration of the test should not exceed 10ms.

2. Thisluhoinminwpﬂymmbvndnlnputhnlsnmdlhomdmmwmmmov«vcc.
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Preliminary Specification

8-Input Multiplexer 74AC/ACTI1151
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V; 1, =t = 308; C; = 50pF
TAACI1I81
SYMBOL PARAMETER WAVEFORM T, =+26C Tt uNIT
Min Typ Max Min Max
t Propagation delay 1.5 72 85 15 94
ol Y. 2 15 | 73 | 89 | 15 | o8 ns
1 ion delay 15 | 70 | 83 | 15 | ea
o Y v 2 15 | 70 | 84 | 185 | o1 ne
Toun Propagation dolay 2 15 | 904 | 117 | 18 | ize "
oo, SwY 15 | 100 | 121 | 15 | 139
1 fon dolay 15 | 98 | 116 | 18 | 1286
torp, SV 2 15 | 99 | 117 | 18 | 127 ns
1 Propagabion delay 15 | 45 | 87 | 15 | ez
iy EoY ' 15 | 46 | 60 | 15 | 65 ne
1 fon delay 15 | 52 | 64 | 15 | o8
v Toy ! 15 | 50 | 63 | 15 | 68 "
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; 1n =tz = 3n8; C, = S0pF
74AC1115 ‘
SYMBOL PARAMETER WAVEFORM T, =e25°C “Ta :;‘:,;c 1o UNTT
Min Typ Max Min Max
t Propagation delay 15 47 6.0 15 6.6
v Y 2 1S | 48 | 81 | 15 | es "
i jon delay 15 | 46 | 57 | 15 | ez
H ;
i Iyt 2 15 | 47 | 59 | 15 | 65 "
toH “Propagaton delay 2 15 6.4 78 15 85 ne
torn SoY 15 | es | 8o | 15 | a8
T Won detay 15 | 63 | 76 | 15 | 83
PLH F";" .
torn So 2 15 | 83 | 77 | 15 | &5 n
1 "Propagation delay 1.5 3.1 43 1.5 46
H
vl Ewoy 1 15 | 33 | a8 | 15 | so0 ns
1 “Props; deiay 15 37 49 15 53
PLH
torn Eo 1 15 | 35 | 46 | 15 | s0 n
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0Vt = t; = 3ns; C, = 50pF
74ACT11161
SYMBOL PARAMETER WAVEFORM T, =425°C T i“‘“,cc to UNIT
Min Typ Max Min Max
t Propagation delay 15 63 77 18 83
vy oY 2 15 | 69 | 84 | 15 | 90 ne
t Propagation delay 15 8.2 77 1.5 8.2
oLH
o s 2 15 | 87 | 70 | 15 | 77 ne
1 Propagaton delay 15 | 90 | 105 | 15 | 118
LM .
torn, SoY 2 15 | 83 | 100 | 15 | 110 ne
T jon delay 15 | 78 | 94 | 15 | w23
PLH
tors St 2 15 | 84 | 100 | 15 | 110 ne
t Propagation delay 1.5 4.9 63 15 66
pLH )
tor Ewy ! 15 | 44 | s7 15 | 62 ns
i Propagaiion dalay 15 | 50 | 62 | 15 | &7
pLH ropagal .
tore ) ! 15 | s3 | &7 | 15 | 71 "
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Preiiminary Specification

8-Input Multiplexer

74AC/ACT11151

AC WAVEFORMS AC :V, = 50% Voo, Viy = GND © V. ACT 1V, = 1.8V, V= GND 0 3.0V

Waveform 1. Waveforms Showing the Enable input (E) 10
Output (Y, V) Propagation Delays

v, YoursuTs

e

Waveform 2. Waveforms Showing the Deta Inputs (nl,, ni,)
uuumm(s")nmm(v.hmp-g-momn
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74AC/ACT11158
Quad 2-Input Multiplexer; INV

Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Output capabllity: £24 mA SYMBOL| ~ PARAMETER T. « 25°C: GND = OV ac acr] NIT
« CMOS (AC) and TTL (ACT) voitage [ Nindhod bl
level inputs lou/ | Propagetion delay | ¢ | sopF; v, 39 ns
o | Mgl ® Y L ' :
« 5002 incident wave switching PHL
' V. and nd - c Pow.rdupnon Voo = 5.0V. f = 1MHZ; 33 oF
« Conter-pin round configu- PD | capecitance
yation o finimise high-spesd : per guis! | Cy - S0pF =
mhh’ noise CN Input capacitance V| =0Vor Vcc 35 p
. ) Per Jodac JC40.2
+ | category: MSI liarcy | Latch-up cumrent Standard 17 500 mA
DESCRIPTION AvAv mmm or 3 _SSSOPF Ve =55V 10 eV
The 74AC/ACT11158 high-performance Note:
CMOS devices combine very high speed
and high output drive comparable 1o the 1. c inuudhd-nrmhoﬁowmmicpomrdssipuon(P in pW):
most advanced TTL families. Po=Cpp * Ve *1y+ £ (G x Voe” x fo) where:
l = input frequency in MHz, C -wwlondap.emmoon
The 74AC/ACT 11158 provides four 2-t0-1 |° = output ﬁ.qu.ncy in MHz, v = supply voltage in V,
multiplexers with a common selector and T(C, xV !10)-Wm°'°um
acommon enable. The state of the Select cc
(S)inputdetermines the particular register
from which the data comes. The Enable ORDERING INFORMATION
(E)inputis active-Low. When Eis High, ali PACKAGES TEMPERATURE RANGE ORDER CODE
of the inverting outputs (Y) are forced High [~ 20-pin plastic DIP 40°C 10 485°C 74AC11158N
regardiess of all other input conditions. (300mil-wide) 74ACT11158N
The device is the logic implementation of | Zp PRt SO 40°C 10 +85°C Kppdiibond
a 4-pole, 2 position switch where the
position of the switch is determined by the
logic levels supplied to the Select input.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
|
N and D Packages
1
U =l EN
‘:E: ::' T ERERE R REERE R Wl
= = LI =
[w)n, £ Wy B, ¥, 4y U, B, X, &, »_ [
ano (7] [7]a, w_], 2
a0 E rl V“ 18 -
ano 3] Vee N N N & v |t §
= @, T 1 1
’VE n, H s s . ::—— P 0
9] LN
"
& 59} wla, TR S
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Preliminary Specification

Quad 2-input Multiplexer; INV 74AC/ACT11158
LOGIC DIAGRAM
.
' -”-—D—ED“
L1 “—D 1
=, -"——D «
a, L—% |
», -“——% b-g:p>—‘>“' ¥
. > |
'R "“% %D)]D—D" o
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
1 - Common select input
20,18,14,12 | nly-ni, | Oata inputs
19,17,13,11 | i, -nl. | Duminputs
2.3,89 1’-4’ Data outputs
10 E Output enable input
4,567 GND | Ground (OV)
15, 16 Vog | Positve supply voltage
FUNCTION TABLE
SELECT| DATA
ENABLE "\yput | ivputs | OUTPYT
-—E ] nlo nll v
H X X | X H
L L L] x "
L L H| X L
L H x| H
L H X | H L
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Preliminary Specification

Quad 2-Input Multiplexer; INV 74AAC/ACT11158

RECOMMENDED OPERATING CONDITIONS

TAAC11158 T4AACT11158
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Veo DC supply voltage’ 3.0 ) 55 45 50 55 v
VI Input voltage ’ 0 Vcc 0 Vcc v
Vo Output voltage 0 Vcc 0 Vcc \
ition ri Data 0 10 1]
AVAV Input transition rise nsiV
or fall rate Selectand Enable | 0 ' 5 0
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE
1. No electrical or switching ch: istics are specified at Voo < 3V. Operation beiween 2V and 3V is not recommended, but within that range, a device output will
intain a previously ished logic swate.
ABSOLUTE MAXIMUM RATINGS1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 0.5 to+7.0 v
. i V<0 -20
| DC input diode current mA
1K V| >Vee 20
or -
Y DC input voltage 0510V 405 v
5 Vo <0 -50
) DC output diode current? VooV = mA
> .
oK o> Vee
Vo | DC output voliage 0510 Vg 405 v
DC output source or )
lo sink current per output pin Vo=0®Vee 50 mA
lee DC V¢ current +100
or mA
lGND DC ground current +100
Tsre Storage emperature 65 to 150 *C
Power disipaiion per package Above 70°C derato linearly by SmW/K 500 mW
P .
TOT  ["Power dissipation per package
Plastic surface mount (SO) Above 70°C derate finearly by 6mW/K 400 - mwW
NOTES:
1. Sxmmbqwm‘ﬁudmywuwmmmdmbmuvlu These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under® P 9 conditions” is notimplied. Expostre 10 absolute-maximum-rated conditions for extended periods

may affect device reliability.
2. The input and output voltage ratings may be exceeded # the input and output current ratings are cbserved.
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Preliminary Specification

Quad 2-Input Multiplexer; INV 74AC/ACT11158
DC ELECTRICAL CHARACTERISTICS
TAAC11158 TAACT11158
N T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voc TA = +25°C +85°C 'rA = +25°C 6 +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
vIM input voltage 45 1315 3.15 20 20 v
55 (385 3.88 20 20
30 0.90 0.90
Low-level
VIL input voltage 45 135 135 08 0.8 Vv
55 1.88 1.68 X} 0.8
30| 29 29
'OH = -S0pA 45 | 44 4.4 4.4 44
‘\’; - 55 | 54 54 54 54
High-level v -
VOH output volt or IOH = -AmA 30 | 258 248 v
v 45 (304 38 304 3s
] 'OH = -24mA
$5 (494 48 4.94 48
1
'OH = -75mA 55 385 3.85
3.0 0.1 0.1
Iq = 50pA 45 0.1 0.1 0.1 0.1
‘\”a - 55 0.1 0.1 0.1 0.1
Low-level v
VOL output voltage o 'OL = 12mA 3.0 0.36 0.44 \"
v 45 0.38 0.44 0.36 044
H IOL = 24mA
85 0.38 0.44 0.3 0.44
T
'jl = 75mA 55 1.65 165
Input leakage
ll nt V, = Vcc or GND 55 £0.1 1.0 10.1 1.0 BA
Quiescent supply V, = V.. or GND, i
lcc current N cl, - 000 85 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Aloe | TTL inputs High? at V. or GND 58 08 10 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. TmluminenminlupplymmbrumIwmuumdnmmmmohmmmWchc.
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Prefiminary Specification

Quad 2-input Multiplexer; INV 74AC/ACT11158
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND =0V; tq =g = 9ns; G, = S0pF
74AC11158
. 7, =-40°C to
SYMBOL PARAMETER WAVEFORM T, =428 A% s UNIT
Min Typ Max Min Max
t Propagation delay 15 53 73 15 79
tory, ly, nl, 1 n¥ 2 15 | 54 | 77 | 15 | o4 ns
1 tion delay 5 53 72 15 79
trr, e ! 15 | s8 | 78 | 15 | 87 ns
1 P tion dela; 15 ) 8.1 15 89
PLH seny ¢ 2 15 | 62 | 85 | 15 | 94 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = OV; t, = t; = 3ns; C, = S0pF
T4AC11158
T, = -40°Cto
SYMBOL PARAMETER WAVEFORM T, = +25%C A% sC UNIT
Min Typ Max Min Max
t Propagation delay 15 38 54 15 57
Ky al,, ol o 0¥ 2 15 | 40 | s6 | 15 | ea ne
t delay 15 39 sS4 15 59
::tl" Ewn ! 15 43 58 15 64 ne
t tion delay 15 43 X 15 6.7
tm_‘ Sw o 2 18 45 6.1 15 69 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; tg =t « 3ns; G = 50pF
74ACT11158
T, =-40Cto
SYMBOL PARAMETER WAVEFORM T, =428 A% asec UNIT
Min Typ Max Min Max
t Propagation delay 15 18
t;:: nlg, nl, 1o n¥ 2 15 15 ne
1 tion delay 15 15
torg, Eond - ! 15 15 ns
t delay 18 15
z::j: S & 2 185 15 ns
AC WAVEFORMS AC :V,, = 50% Vi, Vg = GND 10 V. ACT i V) = 1.5V, V), = GND 10 3.0V
nlg,nly, 8
ey
¥, outPuT
Wavelorm 1. Waveforms Showing the Enable Input (E) to Waveform 2. Wavelorms Showing the Dats lnputs (nl,, nl,)
Output (nY) Propagation Delays and Select Input (8) to Output (nY) Propagation Delays
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74AC/ACT11160

Synchronous Presettable
Synchronous BCD Decade

Counter; Asynchronous Reset
Preliminary Specification

FEATURES GENERAL INFORMATION
* Synchronous counting and loading | gyMBOL| PARAMETER T Com . ov Ac L uNIT
» Two count snable inputs for n-bit , — A= 28°C; GND = Act
cascading tpry/ | Propagation delay C, = S0pF; Ve = 5V 64 ns
« Posltive edge-triggered clock o, | OPy 00, (PE - High) v 5 'ec —
- Asynchronous reset Cop m’ °""“"ww°'“' %' OC_ 's:va =1 49 oF
* Output capabliity: +24mA Cpe | InPut capacitance vI = OVorVeg 35 oF
« CMOS (AC) and TTL (ACT) voltage Per Jodec JC402
leve! inputs larcn | Lasch-up cumrent Standard 17 8500 | 500 | mA
» 500 incident wave switching Maximum input fise oF
« Center-pin \lo,i and ground configu- AUAY | o raw Cy = %0pF; Vo = S5V 10 10 | v
ration to minimize high-speed Maximum clock
switching noise fwax M,."; Cp = %0pF:Vpg =8OV | 178 MHz
» I category: MS! Note:
DESCRIPTION 1. cmhMbamMMmdMn(PDMpW)
PD-O xVoc xf +X(C, qu xf&m
The 74AC/ACT11160 high-parformance 1, < input frequency in MH: €, = output load capacitance in pF,
CMOS devices combine very high speed ' -ooun(rthHz "; = supply vohtage in V.
and high output drive comparable to the C xV . '
most advanced TTL families. z L* Vg o) = sumo i
ORDERING INFORMATION
The 74AC/ACT11160 4-bit synchronous
pressttable decade counters feature an PACKAGES TEMPERATURE RANGE ORDER CODE
internal carry look-ahead and can be used 20-pin plastic DIP 40°C 10 +85°C 7AACT1160N
for high-speed counting. Synchronous | (300mil-wide) 74ACT11160N
operation is provided by having all flip- 20-pin plastic SO 40°C 1o +85°C 74AC11180D
flops clocked simultaneously on the posi- (300mit-wide) T4ACT11160D
tive-going edge of the clock.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
0 1 17T 41N
= =l L] ]
o, [7] ) P PE Dy Dy Dy Dy
o, [3] 8]0, bl At
ano [4] 7] 0, " —f cer rl—,
ano {5} 6] Voo »—jicr
» —d wm
:: : ;_;;]: Q, o, 0, O,
2
o 5, IERE
Qy [9] 12] cer
¥E 0] 1] ce&r
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Preliminary Specification

Synchronous Presetftable Synchronous BCD Decade

74AC/ACT11160

Counter; Asynchronous Reset

The outputs of the counters may be pre-
set to High or Low levels. A Low level at
the Paralle! Enable (PE) input disables
the counting action and causas the data
atthe D, - D, inputs to be loaded into the
counter on t?m rising edge of the clock.
Preset takes place regardiess of the lev-
els at Count Enable (CEP, CET) inputs.

A Low leve! at the Master Reset (M)
input sets all four outputs of the flip-flops
(Qo - Qa) to Low levels, regardless of the
leveis at CP, PE, CET, and CEP inputs
(thus providing an asynchronous clear
function).

PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
20 WH | Asynchronous master resat {active Low)
19 cP Clock input {Low-o-High, edge-triggered)
18,17,14,13 | 0,-D; | Datainputs
12 CEP | Count enable inpt
10 PE Paraliel enable input {active Low)
" CET | Countenable carry input
18,17, 14,13 Q,- Q; | Counter outputs
1 TC Terminal count output
4,5.8,7 GND | Ground (OV)
15,18 Veo Positive supply voltage
FUNCTION TABLE
OPERATING MODE Lﬁ INPUTS ouTPUTS
cpicep|CeET| PE| D | @ | TC
Reset (clear) Lt x|l x| x| xtTx] vl
Paraliol load” W]t xt X vl L L
H]l Tl xI x{ t|al H
Count’ Hl t I n]n] h[ X|count
" o H x| 1t [ x] anlxTa,
old (do nothing)
Hix|x[ ] al{x] q L
H = High voliage jevel
L = Low voitage level

h = High voitage level ane setup lime prior to the Law-to High clock transition
| = Low volitage leve! orie setup time prior to the Low-1o High clock trangition

X = Don't care

q = State of the relerenced output prior 1o the Low-10 High clock transition

1 = Low-to-High clock transition

NOTE:
1. The TC output ia High when CET is High and the counter is at Terminal Count (HLLH).
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The carry look-ahead simplifies serial
cascading of the counters. Both Count
Enable inputs (CEP and CET) must be
High to count. The CET input is fed
forward to enable the Terminal Count
(TC) output. The TC output thus enabled
will produce a High output puise of a
duration approximately equal to the High
leveloutputof Q,,. This pulse canbe used
to enable the next cascaded stage.



Preliminary Specification

Synchronous Presettable Synchronous BCD Decade

Counter; Asynchronous Reset 74AC/ACTI1160

STATE DIAGRAM TIMING DIAGRAM
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Preliminary Specification

Synchronous Presettable Synchronous BCD Decade
Counter: Asynchronous Reset 74AC/ACTI1160

RECOMMENDED OPERATING CONDITIONS

T4AC11180 74ACT11100
SYMBOL PARAMETER UNITY
Min Nom Max Win Nom Max
Vee DC supply voitage' _ 30 50 X 45 50 -2 v
\ input voltage 0 Vee 0 Voo v
Vo Output voitage 0 Veo (/] Ve v
Input wansition rise .
AvVav o fall rate 0 10 ] 10 nsV
TA Operating free-sic lampersture 40 +85 -40 +85 e v
NOTE:

1. uomuummmuummmavwdv. Operation betwesn 2V and 3V is not recommended, but within that range, a device outpit will
maintain & previously estabiished logic stawe.

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 0.510+70 v
Vl <0 -20
i DC input diode current® mA
# v' > vw 20
Y DC input voltage 051 Vg 405 v
: V.<0 -50
| DC output diode cument? v (- mA
g( 0> Vw 50
Vo | DG ouput voitage 051 Vge 405 v
DC emput s0Urce or
) sink cument per output pin Vo=0®Vee 0 mA
'cc oCc Vcc egmnt £125
or mA
lanp DC ground current . 1128
'I's.r° Storage emperature -85 o 150 C
ma‘;"‘””m Above 70°C:deram inearly by SMW/K 500 mw
P
TOT  "Power dissipation per package
Plastio surface mount (SO) Above 70°C:deraw linearly by 8BmW/X 400 mw
NOTES:

1. Streases beyond those sted may cause permanent damage 10 the devics. These are sress ratings only and functional operation of the devioe at thees or any other
conditions beyond those indicaled under “recommended operating condions® is notimplied. Exposure 1 absolute-maximum-rated conditions for extended periods

may affect device reliability.
2. Theinput and output voitage ratings may be exoseded I the input and output current ratings are cbaerved.
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Preliminary Specification

Synchronous Presettable Synchronous BCD Decade
Counter; Asynchronous Reset 74AC/ACT11160

DC ELECTRICAL CHARACTERISTICS

T4AC11160 ~ TAACT11160
T, =-40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo |Tas+25C| A% 0es | Tam+25°C| AT oqc | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 210 210
High-level
Vai | input vohage 45 (318 315 20 20 v
55 [ 385 385 20 20
30 0.90 0.90
Low-levet
Vi | input voltage 45 135 135 Y] o8| V
55 1.85 1.85 08 08
30 | 29 29
Ton = “SO0pA 45 | ¢4 44 44 44
‘e - 55 | 5.4 54 54 54
High-level L
Vou | output voltage - Ton = 4mA 30 | 258 248 v
v 45 | 804 as 394 38
] |m = -24mA
55 | 494 IT) 494 48
Tow ™ -75mA’ 55 385 3.85
30 0.1 0.1
Iop = 500A 45 0.1 0.1 0.1 0.1
‘\’; - 55 0.1 0.1 0.1 0.1
Low-evel L
Voo | output voltage - ToL = 12mA 30 0.38 044 v
Ve 45 0.38 0.44 0.36 0.44
o= 55 0.98 0.44 0.38 0.44
o™ 7SmA' 55 185 165
input leakage
I current V, = Vg 0 GND 55 20.1 £1.0 0.1 $13{ pA
Quiescent supply V, = V.. or GND, ’
lc | current ) clz oy 85 40 ) 40 0 pA
Supply current, One input at 3.4V, other inputs
8lcc | TTLinputs Wigh? | a1V orGND 85 09 10 m
NOTES:

1. Not more than one output should be tested at & time, and the duration of the 1et should not exceed 10ms.
2 mumwmﬂmmmmwmu-nunmmwmmmw«vcc.
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Preliminary Specification

Synchronous Presettable Synchronous BCD Decade
Counter; Asynchronous Reset 74AC/ACT11160

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0V t, =t = 3ns; G, = 50pF

T4AC11160
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta :;‘s‘:’: to UNIT
Min Typ Max Min Max

fmax Maximum clock frequency 1 110 130 20 MH2z
2| Chea BE e ' 15 | o0 [ 121 | 15 | ve | ™
P | Crat BE ey ' 15 | a5 |14 | 15 |y | ™
o Propagation delay . 15 | 108 | 187 | 15 | 152 "
torn CPIoTC 15 | 112 [ 141 [ 15 | 181

P | cerere 3 s | &1 | a2 | 13 |85 | m
tore a’;’:’;:“ delay 2 18 | ez | 121 | 15 | 1aa ns
tora a"ﬁ’;";g” deiay 2 15 | 117 | 1wae | 15 | 163 ns
1g g::”g,“" High or Low ‘ 40 s ns
ty g:'g"é‘:," High or Low 4 00 0s ns
tg Batup me. High or Low 4 55 60 ne
t F“E':"g’:' High or Low 4 00 00 ns
tg Cowh e High or Low 5 50 55 ns
" s e g aw 5 0.0 0.0 ns
ty o o e Wit (load) 1 48 56 ns
ty g::‘ww'::“m {count) 1 486 58 ns
ty m"‘"’ width, 2 46 56 ns
aec mwc% time 2 55 60 ns
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Preliminary Specification

Synchronous Presettable Synchronous BCD Decade 74AC/ACT11160
Counter; Asynchronous Reset

AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND « 0Vt «t, = 3ns; C, = 50pF

TAAC11180
sYMBOL PARAMETER WAVEFORM T, = 428°C Tp=40Cto uNIT
A 085"0
Min Typ Max Min Max
fMAX Maximum clock frequency 1 150 175 130 MHz
{MAX

torn Propagation delay y 1.5 6.1 83 15 2.0 ns

o CPoQ (PE « °H") 1.5 66 89 15 99

1 Proptoahon defay 15 8.0 8.0 185 88

:::' cPQ, (FE="1) 1 15 | 64 | 84 | 15 | 93 s

o Pnp.g-non delay ' 15 74 9.4 15 10.3 ns

toy CPwoTC 1.5 84 104 15 119

toLm Propagation delay 3 15 43 58 15 6.3 ns

tm CET®o TC 1.5 49 6.4 15 7.2
Propagation delay

tm M Q 2 15 68 88 18 100 ns
Pmp-gaﬂon delay

lPH. W 1C 2 t5 87 10.8 1.5 12.0 ns
Setup time, High or Low

tg Dn to CP 4 30 35 ns
Hold time, High or Low

tH D 1L‘° cP 4 1.0 10 ns
Setup time, High or Low | .

tg P 1o CP 4 40 40 ns
Hold time, High or Low

W BE 1o CP 4 05 05 ns
Setup time, High or Low

's OEP or GET 0GP s 38 40 ns
Hold time, High or Low

' CEP or CET 10 CP 5 08 08 n

tw S::k; LWI dth (load) 1 33 39 ns
Clock puise width (count)

tw High or Low 1 a3 39 ns
R pulse width,

ty Low 2 33 37 ns
Recovery time i

hec W0 CP 2 40 45 ns
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Preliminaty Specification

R
Synchronous Presettable Synghronous BCD Decade 74AC/ACT11160
Counter; Asynchronous Reset
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; 1, =t, = 3ne; G, = 50pF
T4ACT11160
T, = 40°Cto
SYMBOL PARAMETER WAVEFORM T, =428°C A% asec UNIT
: Min | Typ | Max | Min | Max
fm Maximum clock frequency 1 MHz
1 Propagation 15 15
o cPoQ, (ng:yw) ! 15 15 ns
t Propegation delay 5 15
e CPoQ (FE=1) ! 15 15 ns
b Propegation 15 15
Pavy CP1TC ! 15 15 ns
1 Propagation 15 15
t:_:: CET1 TC deley 3 15 15 ns
delay
: 2 15 15
PHL oQ, ns
toy m delay 2 15 15 ns
Setup time, Low
ts o,prcP Hohor 4 ns
Hoid ¥me, High or Low
W D, to CP Hb « 4 ns
t§ . giu:: g;o High or Low 4 ns
4, micn: High or Low 4 e
Setup time, High o Low
's CEP or GET 2 cp 5 ns
Hold Sme, High or Low
t CEP or CET 1o GP 5 ns
Clock puise width
tw High lepedaniloas ! ns
Clock pulse width
tw Hgharlow ! ne
tw &I;pulu width, 2 ns
Raco :
taee e mvocr; tme 2 ns
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Preliminary Specification

Synchronous Presettable Synchronous BCD Decade 74AC/ACT11160
Counter; Asynchronous Reset

AC WAVEFORMS AC: Vja=50% Ve, Vi = GND 0 V. ACT V), = 1.8V, Vy, = GND 10 3.0V
ol

Wavelorm 2. Wavelorms Showing the Master Resst (l) Pulse Width, the Master Reset to Output (On, TC)
Propagstion Delays, and the Master Resst to Clock (CP) Recovery Time

A

TC OUTPUT

Wavelorm 3. Wavelorme Showing the Input (CET) 1o Output (TC) Propagation Delays
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Preliminary Specification

Synchronous Presettable Synchronous BCD Decade
Counter; Asynchronous Reset 74AC/ACT11160

e

Waveform 4. Waveforms Showing the Data Set-up and Hold Times for the Input ( (D,) and Parallel Enabie In Input PE

Waveform 5. Wavelorms Showing CEP and CET Set-up and Hold Times




74AC/ACT11162

Synchronous Presettable BCD
Decade Counter; Synchronous

Preliminary Specification
FEATURES GENERAL INFORMATION
« Synchronous counting and loading | sympoL PARAMETER CONDI TYPICAL UNIT
- Two count enabie Inputs for n-bit - — Ty = 25°C; GND = 0V AC | Act
cascading 'nn’ pegation delay C, = 50pF; Vo = 5V 64 ns
« Positive edge-triggered clock | CPa b: (:z' High) VL o7 ¢°c1m.|z
Pm iss| jon =50V i= o
« Synchronous reset Cep | capacitance per gate’ cfc_ S0pF 66 oF
» Output capability: 124mA Cp | Inputcapaciance | V= OVor Vo 35 oF
. CMOS (AC) and TTL (ACT) voltage Por Jodes Joto 2
level inputs Iarcy | Latch-up current Standard 17 ’ 500 | 500 | mA
- 50Q Incident wave switching Maximum nput fise of
. Center-pin V_and ground configura- | 3Y4Y | fal rawe €y = 80pF; Ve = 55V 101 10 | eV
tion to minimize high-speed switch- Maximum clock
ing noise ax | poquency C, =S0pF: Vo =80V | 175 MHz
« |, category: MSI Note: .
DESCRIPTION 1. c is used o dohrmme the dynamic powor dissipation (PD in uW):
Pa=CpnxV x|+2( x Va© x 1.) where:
2::07842‘0/50“ 1 1? high'P?"fOr:maﬁz 'I - nl:ut m in MMz, CCL- ou:cut loa?i)ap.dumo in pF,
vices combine very high spe - out ” . nace i
and high output drive comparable to the ¢ xV ) n M:'z v supply V.
most advanced TTL families. 2‘ (% Vg *fo) = sum of outputs
. ORDERING INFORMATION
The 74AC/ACT11162 4-bit synchronous
presettable decade counters feature an PACKAGES TEMPERATURE RANGE ORDER COBE
internal carry look-ahead and can be used 20-pin plastic DIP 40°C 10 +85°C 74AC11162N
for high-speed counting. Synchronous | (300mil-wide) 74ACT11162N
operation is provided by having all flip- 20-pin plastic SO 40°C 1o +85°C 74AC111620
flops clocked simultaneously on the posi- (300mil-wide) 74ACT11162D
tive-going edge of the clock.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
0 1 17 14 13
e Y e L] ]
o, [2 19| CP PE Dy Dy Dy D3
e, [3] (] 0, ”—ce
ano ¢ 7)o, 1 —p cer rel—,
aw [3 0] Vee v —qcr e ) 2
ono [ 8] Vee » —q =, 7 3
Q9 9, 0, Q
= e I T] - :
o, [ (3] 0, 2 3 8 9 e —t
Q, L: 12] CEP «tet —1
P& o] 1) CET
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Preiiminary Specification

Synchronous Presettable BCD Decade Counter:;

Synchronous Reset

74AC/ACT11162

The outputs of the counters may be pre-
set to High or Low levels. A Low level at
the Paraliel Enable (PE) input disables
the counting action and causes the data
atthe D, - D, inputs to be loaded into the
counter on the rising edge of the clock.
Praset takes place regardiess of the lev-
els at Count Enable (CEP, CET) inputs.

Alowlevel atthe Reset (SR) inputsets all
four outputs of the flip-flops Q,-Q,) to

Low levels after the next positive-going
transition on the clock (CP) input. This
action occurs regardiess of the levels at
PE, CET, and CEP inputs. This synchro-
nous reset feature enables the designer
to modify the maximum count with only
one external NAND gate.

The carry look-shead simplifies setial
cascading of the counters. Both Count
Enable inputs (CEP and CET) must be

PIN DESCRIPTION :
PIN NUMBER | SYMBOL NAME AND FUNCTION
20 ™ Synchronous reset (active Low)
19 cP Clock input (Low-10-High edge-tiggered)
18,17, 14,13 Dy-Dy | Datainputs
12 CEP Count enabie input
10 " PE | Parallel enable input (active Low)
1" CET Count enable canry input
18,17,14,13 | Q,-Q, [ Counter outputs
1 TC Temninal count output
4,587 GND Ground (OV)
15, 16 Voo Positive supply voltage
FUNCTION TABLE
OPERATING MODE o INPUTS - | oureurs
) CP | CEP | CET D,{Q, | TC
Reoet (clear) i TIX X)X | X)L L
Paratiel oad’ HEREIERE | L L
ERERERERE H
Count’ (RERENENEREATD
R h X |1 [XxX ] h|X
Hold (do nothing) HEEERERIERE 2 L
H = High voitage level
L = Low vokage level

h = High volage level one setup tme prior 1o the Low-10 High clock transiion
| = Low voitage level one setup ime prior to the Low-10 High clock fransition

X = Don't care

q = Staie of the referenced output prior 16 the Low-10 High diock vansition

= Low-10-High clock wansiton
NOTE:

1. The TC output is High when CET is High and the counter is at Terminal Count (HLLH).
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High to count. The CET input is fed
forward 10 enabie the Terminal Count
(TC) output. The TC output thus enabled
will produce a High output pulse of a
duration approximately equal to the High
leveloutputof Q. This pulse canbe used
to enable the next cascaded stage.



Preliminary Specification

Synchronous Presettable BCD Decade Counter: 74AC/ACT11162
Synchronous Reset
STATE DIAGRAM TIMING DIAGRAM
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Preliminary Specification

Synchronous Presettable BCD Decade Counter; 74AC/ACT11162
Synchronous Reset

RECOMMENDED OPERATING CONDITIONS

TAAC11162 TAACT111682
SymsoL PARAMETER UNIT
Min Nom Max Min Nom Max
Vec DC supply voitage’ 3.0 50 85 48 5.0 55 v
v Input voltage 0 Vee 0 Vee v
VO Output voitage 0 Veo 0 voc v
Input transition rise
AVAV or fall rate 0 10 (1] 10 nsiV
Ta Operating free-air wmperature -40 +85 -40 +85 °C
NOTE:
1. No electrical or swi g o nwmuvcccav.mumszavuwm.unmmw.aMumlml
maintain & previously eatablished logic state.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.510+7.0 v
- V<0 -20
| DC input diode current® mA
1K Vi>Vee 20
or
Vi | 0C input vorage 0510V +0.5 v
: V, <0 -80
| DC output diode current? v () ; % mA
o 0> Ve
VO DC output voitage 05tV +08 v
oC output SOUrce or
‘o sink curent par output pin vo'_o"vcc 50 mA
lec DC Vg current +128
or mA
'GND DC ground wt +128
TSTG Storage emperature 65 % 150 °C
:"‘""mﬁcgf;"‘“" per package '| Above 70°C:derate Fnearty by BmW/K 500 W
P.
TOT  ["Power dissipation per package -
Plastic surface mount (SO) Above 70°C derate inearly by 6mW/K 400 mw
NOTES:
1 Mbwwm.ﬁmmmnmmdﬂnmbhm. Mnmmaonymﬁmdowﬂmdmdmanhuuwom
wmwmmmmrmmmmmmmm. Exp absol i rated conditions for d periods
may device refiability.

2. mlmmwwmwuwnmmwwwwwmm.
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Preliminary Specification

Synchronous Presettable BCD Decade Counter; 74AC/ACT11162
Synchronous Reset

DC ELECTRICAL CHARACTERISTICS

TaACI1162 FAACT11182
T, = 40°C T, = 40C
SYMBOL| PARAMETER TEST CONDITIONS Voo | Ta=+26C| Bagc | TA=<25°C| Blasc | ONT
v | ®in [ Max | Min | Max | Min | Max | Min | Max
30 |2.10 2.10
High-level
Ve | inputvos 45 {315 31s 20 20 v
55 | 385 ass 20 20
30 0.90 0.90
Low-level
Ve | input voitage 45 135 135 08 o8| V
55 165 165 oY) 08
30| 29 29
Topy = -SOMA 45 | 44 a4 44 a4
‘\’;' 55 | 84 54 54 54
High-level v -
Vou | ouput voltage & [igy=4mA 30 | 259 248 v
v 45 [ 304 as 394 3s
M |1g, = -260mA
55 [ 404 a8 494 M)
L
Top = -TSMA 55 385 385
30 0.1 0.1
o = SOWA a5 0.1 0.1 0.1 0.1
“": - 55 0.1 0.1 01 0.1
Low-level Y
Voo S voltads L (i = 12mA 30 0.36 0.44 v
v 45 036 0.44 0.36 044
H 'q-m
55 0.36 0.44 0.36 044
nm-nm? 55 185 165
Input leakage
I o V, = Vo or GND 55 0.1 10 0.1 0| pA
Quiescent supply V, = Vo OF GND,
lec | coment | c'a &e 55 a0 0 40 0| pa
Supply current, One input at 3.4V, other inputs
lce | TTL inputs High? atV, or GND 55 09 10| mA
NOTES:

1. Notmare than one output should be teated at & time, and the duration of the test should not exceed 10ms.
2. This is the increase in supply current for sach input that is at one of the specified TTL WMWMW&VOC.
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Preliminary Specification

Synchronous Presettable BCD Decade Counter;

Synchronous Reset 74AC/ACTING2
AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V GND - 0V; , =t « 4; = 80pF
nAC11162
svusoL PARAMETER WAVEFORM T, =428°C TandoClo | unr
L Min Typ Max Min Max
fm Maximum dock frequency 1 110 130 [ ] ) MHz
t Propegaton delay 18 | 84 | 114 | 15 | 128
i | CP0O (PFE-H) ! 15 | 90 | 121 | 15 | 138 n
D Propagaion detay 18 | 82 | 69 | 18 | 121
vy CP0Q (FE~17 ! 15 | 85 | 114 | 15 | 127 ne
t 15 | 108 | w7 | 18 | 182
e | CPuTC ! 15 | 12 | 11 | 15 | 16 ne
oL Propagation dalay 2 15 59 79 15 88 ns
Loy CET®TC ,, 15 | 61 | 82 | 15 | 89
Setup time, High or Low
' 3 40 4s ns
s D, ®CP
Hold W, High or Low ' :
t 3 00 08 ns
W D, CP *
ty PE DB, High or Low 3 55 8o ns
4 PE o O ign or Low 3 00 o0 | ns
Setup time, High or Low
tg CEP or CET o CP 4 50 L 2] ns
Hold e, High or Low
' CEP or CET 1o CP ‘ 00 00 n
YW C“‘“:kmm foad) 1 . 1] ns
YW oDt widh (count 1 48 58 ne
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Preliminary Specification

Synchronous Presettable BCD Decade Counter;
Synchronous Reset

74AC/ACT11162

AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V; tg =t = 3ns; C| = 50pF

T4AC11162
SYMBOL PARAMETER WAVEFORM T, = e28°C Ta w: to uNIT
Min Typ Max Min Max
fMax .| Maximum dlock frequency 1 150 175 130 MHz
toL Propagation delay 1 15 6.1 83 15 2.0 ns
torg CP®0Q (PE = "H") 1.5 68 89 15 9.9
t Propagation delay 15 60 80 15 [T]
t:';: cPoQ, (FE="1) 1 15 | 64 | 84 | 15 | o3 ne
o Propagation delay ' 15 74 9.4 15 103 s
tor CPoTC 15 84 10.4 15 19
t Propagation delay . 15 43 58 15 63
tor CET® TC 2 15 | 49 | 64 | 15 | 72 ns
| Setup time, High or Low
tg D toCP 3 30 35 ns
Hold time, High or Low
ty Dn 10 CP 3 10 1.0 ns
Setup time, High or Low
ls PEorZEmCP 3 40 4.0 ns
Hold time, High or Low
tH FE or §H 1o CP 3 [+X 0S5 ns
Setup time, High or Low
's CEP or CET 0 CP 4 s 40 ns
Hold time, High or Low
W CEP or CET © CP ‘ 05 05 n
Clock pulse width (lcad)
tw High or Low 1 33 39 ns
Clock puise width (count)
ty High or Low 1 33 39 ns
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Preliminary Specification

Synchronous Presettable BCD Decade Counter:

74AC/ACT11162
Synchronous Reset
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = OV: tg =t = 3ns; C, = SO0pF
T4ACT11162 !
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta :;o;c to uNIT
Min Typ Max Min Max
fuax Maximum dlock frequency 1 MHz
t Propagation delay 15 1.5
':i CPw0Q_ (PE = "H) 1 15 15 ns
1 Propagation delay 1.5 1.5
l:z CPtoQ, (PFE="L) ' 15 15 ns
t Propagation delay 15 1.5
thy | CPwTC ! 15 15 ns
t Propagation delay 1.5 15
tory, CET1o TC 2 15 15 ns
Setup time, High or Low
s D, 1o CP 3 ns
Hold time, High or Low —
W D, o CP 3 ns
Setup time, High or Low
's PEorSR 0o CP 3 ns
Hold time, High or Low
W PEor SR CP 3 ns
t Setup time, High or Low . "
] CEP or CET to CP
t Hold time, High or Low P "
H CEP or CET o CP
R Clock puise width (load) , "
w High or Low
. Clock pulse width (count) )
w High or Low ns
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Preliminory Specification

Synchronous Presettable BCD Decade Counter; 74AC/ACT11162
Synchronous Reset

AC WAVEFORMS Ac: Viu = 50% Ve Vin=™ GND Veo: ACT :‘V" =15V,Vy, =GND o ov
N

v —_{—:M

0..1’0
OUTPUT

Waveform 1. Waveforms Showing Clock %0 Outputs Propsgation Delays, and Clock Puise Width

oy

Waveform 2. Wavelorms Showing the Input (CET) to Output (TC) Propsgation Deisys

_—s

ty .

Waveform 4. Waveforms Showing CEP and CET Set-up snd Hold Times
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74AC/ACT11175
Quad D-Type Flip-Flop w/Reset:
Positive-Edge Trigger

Preliminary Specitication
FEATURES GENERAL INFORMATION
+ Output capabliity: +24 mA CONDITIONS TYPICAL
PARAMETER UNIT
- CMOS (AC) and TTL (ACT) voltage | YO  PARAM T,s26°C;GND=OV | AC | ACT
level inputs tpui’ | Propegation delay
PL - H 3 g
+ 500 incident wave switching cPoQ o, O = 509F: Voo 83 | 73 | ™
« Center-pin V... and ground configu- c Power dissipation Veg = 50Vi t = 1MHz; 7 | 42 £
ration to minimize high-speed PD | capacitance per gase' °|_ = 50pF P
switching noise Ca | Input capacitance V= OVor Vo 35 | as | pF
category: MS P«Jod-cacw.z
cc ' Laich-up cument 500 | 500 | mA
DESCRIPTION LT Standard 17
The 74AC/ACT11175 high-performance | &Uav | [ibruminputrise o | ¢, _sopk;ve =S8V | 10 | 10 | nev
CMOS devices combine very high speed
and high output drive comparable tothe | fuay | paximum clock G =50pF; Voo =S5OV | 135 | 120 | MHz
most advanced TTL families.
Note:
The 74AC/ACT11175 provides four D- 1. Cpp lsused the i dissipation (P, in
type fig-fiops with independent Data in- %0 = % "v'"""“" z‘”“""v P apaton (P in kW
puts , shared Clock and Master Reset in- 0=Crp* Voo i+ E (O x Ve xfo) where:
puts, and complementary Q and & out- f, -hputhmmcylnMHz cl_-oumludc-p-dumhpﬁ_
puts. o -ouwhq\nnoyhlmzv = supply voltage in V,
Master Reset (WP is an ssynchronous = CL*Voc *fo) « sum o oupus
':tﬂ';.;:wéw m m‘ﬁrm:\:; ORDERING INFORMATION
[} 9 . . non
Data (D) Input Is transferred o the O PACKAGES TEMPERATURE RANGE onoe&: CODE
output onthe Low-to-High transitionofthe | 20-9in plastic DIP 40°C 10 +85°C 7’:&,‘1‘,’;’;’:‘
clock pulse. Clock triggering is threshold | (300mi-wide)
voltage dependent. The D inpuits mustbe | 20-pin piastic 8O 40°C 10 +85°C 74AC11175D
stable one set-uptime prior to the Low-to- | (300mil-wide) T4ACT14175D
High clock transition for predictable op-
eration,
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packsges
' ”w -
am Y e, I R I e
e, [ 3 9] WA be D, DBz B, [
LA (8]0, bl H »
GND 17] 0, " —cun !_J .
a0 g ,. ,,; Qe Qs O, G, O, O, Gy G ' B%
i 14 —=
ono 4] ] Veo !IYTTI]” 3
ano 7] 1o, . )
o, 7] )0, L':
a,[e 2] ce ” -l
a, e W)a,
;
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Preliminary Specification

QUQ.d D-Type Flip-Flop w/Reset; 74AC/ACT11175
Positive-Edge Trigger
PIN DESCRIPTION
PN NUMBER | SYMBOL NAME AND FUNCTION
18,17,14,13 | D,-0g | Datminputs
20,2810 | Q,-Q, | Oawmoutputs
1,3,9,11 G, -G, | Dats outputs (complements of Q outputs)
19 L] Master resat input (sctive Low)
12 cP Clock input
45,67 GND | Ground (OV)
15,18 Voo | Positve supply voltage
FUNCTION.TABLE
INPUTS OUTPUTS
OPERATING MODE r_lf
cp o, Q 8,
Asynchronous reset L X X L H
Load *1° (set) H 0 h H L
Load 0" (reset) H 1 [ L H
H » High voltage level swady state
h = High voliage level one set-up me prior 1 the Low-1-High clock wranaiion
L « Low voltage leve! steacy stase
1= Low voltage fevel one set-up time prior 10 the Low-to-High dlock ransition
X = Don't care
T » Low-to-High clock transition
LOGIC DIAGRAM

"1I

1
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Preliminary Specification

Quad D-Type Flip-Flop w/Reset:
Positive-Edge Trigger 74AC/ACT11175

RECOMMENDED OPERATING CONDITIONS

T4AC11178 T4ACT11175
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom -Meax
Vee DC supply voitage' 3.0 50 55 45 5.0 55 v
vy Input voltage [} Vee Q Vcc v
Vo | Ovtput voltage ) Vee 0 Vec v
Input transition rise '
AVAV or fall rate 0 10 0 10 nsiV
Ta Operating free-sir lemperature -40 +85 -40 +85 °C
NOTE:
1. No ical or switching chy anqu<w Operation between 2V and 3V is not recammended, but within that range, a device output wilt
intain & previously ed logic s,
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage ] ) 0.510+7.0 v
) V<0 -20
DC input diode current f mA
Tk Vi>Veo 20
o
Y DC input voltage _ 0510 Vg, 405 v
V° <0 50
| DC ouput & s current? TR % mA
>
oK 0> Ycc
Vo | DC output voitage 0510V, +05 v
I OC output souroe or Vo=0nV 150 mA
o sink current per output pin o cc
lee DC Vg curment +100
or mA
lano | OC ground current 1100
Tsra Storage wmperature . 65 150 °C
P Giaa paton per packege Above 70°C:derate linearly by SmW/K 500 1 mw
P.
TOT P
P discpation pat W(sm Above 70°C:derate linearly by BmW/K 400 mw
NOTES:
1. smmwmwmymmmbmm Thunsmnﬁwsm&uﬁhntﬁondopwmdhm“unmuwom
conditions beyond thoss P g conditona”is notimplied. Exposure 1 absolute-maximum-rased conditions for extended periods

may affect device relability.
2. Tmmmmwmmnwuhmmwmmmmm
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Preliminary Specification

Quad D-Type Flip-Flop w/ Reset; 4 74AC/ACT11175
Positive-Edge Trigger

DC ELECTRICAL CHARACTERISTICS

T4AC11178 T4ACTI11TS
T, = -40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voc TA = +28°C le +85°C 'I'A = +285°C 6 «85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 210
High-level
viH input voltage 45 (3.15 3.15 20 20 v
85 1385 385 20 20
30 0.90 0.90
Low-level
Vl input voltage 4.5 1.38 1.35 0.8 08 v
85 165 1.65 08 08
30| 29 29
'OH = -50pA 45 | 44 4.4 44 44
‘3 - 55 | 54 54 54 54
High-level "
VOH output voltage or 'OH = -4mA 30 [ 258 248 v
V. 45 (394 38 3904 38
H lm = -24mA
55 {494 48 494 48
A
lm =-75mA 55 385 » 385
3.0 0.1 0.1
lOL = S0pA 45 0.1 0.1 0.1 0.1
‘3 = 55 0.1 0.1 0.1 0.1
Low-level
VOL output voitage of Iu_ = 12mA 3.0 0.38 0.44 v
v ' 45 0.36 0.44 0.36 044
H lu = 24mA
85 0.38 0.44 0.38 0.44
'Q = 75mA’ [ 1] 1.65 1.65
input leakage
1 ot V, = Vg 0f GND 55 0.1 £1.0 0.1 $10| pA
Quiescent supply V, = V., or GND, :
'oc current |:, - 639 85 40 40 40 - 40 HA
Supply current, One input at 3.4V, other inputs
Alee | TTLinputs High? stV or GND 55 09 104 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the teat should not excsed 10ms.
2. Tru’li|moinermoinwmmmbrnd\Ith&uumdnwmmwmmmovaoc.
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Preliminary Specification

Quad D-Type Flip-Flop w/Reset;

" 74AC/ACT11175
Positive-Edge Trigger
AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V GND = 0V: tq =t = 3ns; C, = S0pF
TAAC11175
symeoL PARAMETER WAVEFORM T, =425°C TandoSre uNIT
Min Typ ihx Min Max
faax Maximum clock frequency 1 100 118 100 MKz
t Propagation delay 15 78 100 18 109
| cP®Q,.8, ! 15 | 108 | 137 | 15 | 148 "
t Propagation delay 185 79 08 15 10.8
PLH 2 ns
tory Wwa,.§ 15 | 114 | 137 | 15 | e
Setup time, High or Low
tg D, o CP 1 8.0 8.0 ns
Hold time, High or Low
t CPw D, 1 0.0 0.0 ns
Clock pulse width ‘
'w High or Low 1 50 50 ns
pulse width,
tw Low 2 50 5.0 ns
Recovery time
‘Rec Wi o cP 3 1o 10 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V; t, = . = 3ns; C,_= S0pF
_ TAAC1117S
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta ':;“",;c 1o UNIT
Win Typ Max Min Max
faaax Maximum dlock frequency 1 110 | 135 110 MHz
"t Propagation delay 15 54 7.2 15 78 :
H
torg. cPwq .8, 1 18 | 72 | 98 | 15 | 107 ne
t Propagation delay 15 54 70 15 75
PLH
torg WRva .5 2 15 | 81 | 98 | 15 | 107 ne
Setup time, High or Low
tg D, b CP N 55 s5 ns
Hold time, High or Low
ty CPRD, 1 05 05 ns
Clock pulse width
tw High or Low 1 45 45 ns
tw pulse ! 2 45 45 ns
Recovery time
taec MRwcP 3 10 10 ns
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Preliminary Specification

Quad D-Type Fiip-Fiop w/Reset:; ACTI1175
Positive-Edge Trigger 74AC/ACT

AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = OV: t, = . = 3ns: C, = SOpF

7AACT11178
syMBOL PARAMETER WAVEFORM T, = 25°C el | w
Min Ty Max Min Max __{
“faax Maximum clock frequency 1 100 | 120 100 MHz
t Propagation delay 15 6.1 78 1.5 83
t:""_" cPwQ .8 ! 15 | 84 | 1086 | 15 | 118 ns
1 tion delay 15 | 69 | 84 | 18 | &9
L a"ﬁ"'“
o ©Q .G, 2 15 | 95 | 16 | 15 | 128 "
Setup time, High or Low
tg D, % CP 1 55 s ns
Hoid Sme, High or Low
th CP© D, 1 10 1.0 ’ ns
ty ﬁ:h‘*m"d" 1 50 50 ns
pulse width,
ty Low 2 50 50 ns
taec W o CP 3 15 18 n

AC WAVEFORMS AC:V,, =50% Vop: Vin = GND 1 Vi, ACT 1V, = 1.5V, V), = GND 10 3.0V

gy

W ax

Lo, ‘o
Q outPut
8_00" uT Va X
-ty -t

Waveform 1. Waveforms Showing Clook to Output Detays, Dets Setup, snd Clock Pulse Width
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Pretiminary Speciication

Quad D-Type Flip-Flop w/Reset; .
Positive-Edge Trigger 74AC/ACT11175

AC WAVEFORMS AC: Vag = 50% Veeo, Vy, < GND 0 V. ACT 1V, = 1.5V, V= GND 10 3.0V (Continued)

Wavefonm 3. Waveforms Showing Recovery Time
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74AC/ACT11190

Asynchronous Presettable
Synchronous Decade Up/Down
Counter w/Single Clock

Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ High-speed—__ MHz typlcal 1, SYMBOL| PARAMETER 7. 228°C: GND = OV e T AT WNIT
« Synchronous, reversible counting — ASB T T
. ! y - ; -
Posttive edge-triggered clock '::’ c,""""‘“'b B, (P - Mt C, =~ 50pF; Vg = 5V ns
« BCD/decade c Power dissipation Vcc =50V; t = 1MHZ; F
» Asynchronous Paraliel Load capa- PD | ospacitance per gam' \ = 50pF
bliity Cn Input capacience V sOVorVee oF
+ Output capability: +24mA P« Jedec JCA0 2
. CMOS (AC) and TTL (ACT) volage | 'urcs | Lachvpoument | gungen 17 500 | 500 | mA
level inputs Maximum input rise or
- 5001 incident wave switching AYAY | N raw ©y = S0pF; Vo = 55V 10| 10 | neV
« Center-pin V,_ and ground configura- Maximum clock - . - .
tion to minimize high-speed switch- fax frequency Gy = 509F; Voo = S0V MHz
ing noise Note:
* |, category: MS! 1, cmnwna-mnmo,nmcmamm(v n W)
DESCRIPTION PD'cFD‘VOC xfy+ £ (G x Ve :l&m
-mwmmm cL-wMWhpF
Ehh:o 78420(ACT1 11 t) high-pohr_fo;mam 1° = output m in MHz, Vi = supply voitage in V,
evices combine very high speed C 1. = sum of
and high output drive comparable tothe " L xVoc x1g) = sum of out
most advanced TTL families. ORDERING INFORMATION
The 74AC/ACT11190 is an asynchro- PACKAGES TEMPERATURE RANGE ORDER CODE
nously presettable up/down BCD decade 20-pin piastic oiP -40°C 0 +85°C .,?:g“"f:o':‘
counter. it contains four master/slave flip- (300mé ""')so aACT 171960
flops with internal gating &nd steering | 20-pin plastic 40°C 10 +85°C
logic to provide asynchronous preset and | (300miwide) 74ACT 111900
synchronous count-up and count-down
operation.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
CTROIVIO
_ U _ 017 143 e (]
c E %] Uo l l '!—- "
o, 3] L] Lo O O3 D; Dy " :."
QQE 1ID. 1?2 CR A p— 1 ﬁ1u“:
awo 7] - [ @o, » : Go C
ano 3] (78] Vee w—ie T I Py 2
ano [ 18] Ve """ 900" * z —*
g=- I [ T17 .
Qg E E 0, 2 3 8 O : 1 __»
Qy E E - 3 2T« 02CT = |10
4 1,547<2 1
it E nik 1,2,4CT=d ;—
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

74AC/ACT11190

Up/Down Counter w/Single Clock

Asynchronous Parallel Load capability
permits the counter 10 be presst to any
desired number. Information present on
the paraliel Data inputs (D, - D,) is loaded
into the counter and appears on the out-
puts when the Parallel Load (PL) input is
Low. As indicated in the Mode Select
Table, this operation overrides the count-
ing function.

Counting is inhiblied by a High level on
the Count Enable (CE) input.

Overflow/undertiow indications are pro-
vided by two types of outputs, the Termi-
nal Count (TC) and-Ripple Clock (RC).
The TC output is normally Low and goes
High when: 1) the count reaches zero in
the count-down mode or 2) reaches “9”in
the Caunt-up mode. The TC output will
remain High until a state change occurs,
either by counting or presetting, or until U/
D is changed. TC output should not be
used as a clock signal because it is sub-

used internally to enable the IC output.
When TC is High and CE is Low, the RC
follows the Clock Puise. The RG output
essentially duplicatesthe Low clock puise
width, although delaysd.in time by two
gate delays. The 74AC/ACT11190 sim-
plifies the design of multistage counters,
as indicated in Figures 1a and 1b.

In Figure 1a, each AT output is used as
the Clock input for the next higher stage.
When the Clock input source has fimited
drive capabliiity this configuration is par-
ticularly advaniageous, since the clock
source drives only thefirst stage. itis only
necessary 10 inhibit the first stage to pre-
vent counting in all stages, since a High
signalon lnhibhsthoﬁtoutputpubo
as indicated in the Mode Select Table.
The timing skew between state changes
in the first and last stages is represented
by the cumulative delay of the clock as it
ripples through. the preceding stages.
This is a disadvantage of the configura-

Figure 1b shows a method of causing
state changes to occur simultaneously in
alistages. The RC outputs propagatethe
camy/borrow signals in ripple faghion and
ali Clock inputs are driven in parallel. The
Low state duration of the clock in this
configuration must be long enough to
allow the negative-going edge of the
carry/borrow signal 10 ripple through to
the last before the clock goes High.
Since the HC output of any package goes
High shortly after its CP input goes High,
there is no such restriction on the High
state duration of the clock.

In Figure tc, the configuration show-
avoids ripple delays and their associatec
restrictions. Combining the TC signals
from all the preceding stages forms the
TE input- signat for a given stage. An
enable signal must be included in sach
carry gate in ordertoinhibit counting. The
TC output of a given stage is not affected
by its own CE, therefore, the simpie inhibit

ject to decoding spikes. The TC signalis  tion in some spplications. scheme of Figure 1a and 1b does not
apply.
CONTAOL
l—wn ) L wC =y -
[NABLE ——————< CE cs cE
cLock———]|ce c» cr

©. Synchreneus N-Blage Countsr with Commen Clock and Paratiel Qated Terminel Count’

Figure 1
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

Up/Down Counter w/Single Clock 74AC/ACTINI90
PIN DESCRIPTION
PN NUMBER | SYMBOL NAME AND FUNCTION
20 umo Up/down count control input
12 TE | Count enable iput (acive-Low)
18,17,14,13 | Dy-D, | Datainputs
19 cP Clock pulse input (active fising edge)
Y] " Pl | Asynchronous load input (active-Low)
2,389 Qy-Q, | Counter outputs
1 RC Ripple clock output (active-Low)
10 TC Terminal count output
4,567 GND | Ground (OV)
15,16 | V.. | Positve supply voitage
MODE SELECT — FUNCTION TABLE
INPUTS ouTPUTS
OPERATING MODE T U0 %o, o,
L] x| x| x|t L
Parallelload L] x| x| x| H H
Count up H L 1 T X count up
Count down H{ H]| 1 Tl X count down
Hold (do nothing) H X H X X no change
TC AND RC FUNCTION TABLE
INPUTS TERMINAL COUNT STATE ouTPUTS
Up [ CE | c» | a, | o, a, | q, Tc W
H H X H X X H L H
L H X H X X H H H
L L r H X x H H ¥
L H X L L L L L H
H H X L L L L H H
H L T L L L L H T
H = High voitage level
L = Low voltage ievel

h = High voltage level one setup time prior 1 the Low-1o High clock transition
1= Low voltage level one setup time prior 10 the Low-1b High clock ransition
X = Don't care
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Preliminary Specification

Asynchronous Presettable Synchronous Decade
Up/Down Counter w/Single Clock

74AC/ACT11190

LOGIC DIAGRAM

10 ” "

P—L“ |>

gl

00
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

Up/Down Counter w/Single Clock 74AC/ACTI1190
RECOMMENDED OPERATING CONDITIONS
T4AC11190 T4ACT11190
SYMPOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vcc DC supply volhge' 3.0 50 (%] 45 50 55 \
V' Input voltage (1] Voc [} Vcc v
Vo Output voitage ] voc o Vcc v
input transition rise
AVAV or fall rate 4] 10 0 10 ns/V
TA Operating free-air temperature 40 +85 -40 +85 °C
NOTE:
1. No electical or ing ch isti mlpodmuvoc<w.OponlonbtmonZVNWBMW.Mmmnw.adcvmouwutwﬂl
maintain @ previously established logic state.
ABSOLUTE MAXIMUM Rl\'l'lN(?-S1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voitage 0.5t0+7.0 v
. V<0 -20
| OC input diode current® mA
1K VI > Vcc 20
or
Yy DC input voltage 0510 Vo 405 v
V., <0 -50
| DC output diode current? v 0:’ . % mA
oK o> Vec
Vo | DC output voitage 0510 Vs 405 v
DC output source or
lo sink current per output pin Vo=0PVee 50 mA
) e DC Vg current +150
or mA
lano | DC ground current 150
TSTG Storage temperature 651 150 °C
P yn Poon per package Above 70°C:derate linearly by 8mW/K 500 mw
[}
TOT [ Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate finearly by 8mW/K 400 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage 12 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 1 absolute-maxichum-rated conditions for extended periods
may affect device reliability.

2. The input and output voltage ratings may be excesded if the input and output current ratings are obeerved.
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Prefiminary Specification

Asynchronous Presettable Synchronous Decade

. 74AC/ACT11150
Up/Down Counter w/Single Clock /
DC ELECTRICAL CHARACTERISTICS
74AC11190 74ACT11190
' T, = 40°C T, = 40°C
SYMBOL| PARAMETER TEST CONDITIONS Voo |Ta=*25C| ATagec |Ta=+25°C| A asec | UNIT
V [ Min | Max | Min | Max | Min | Max | Min | Max
30 [2.10 210 i
High-level
Vit | ingut voltage 45 (315 315 20 20 v
55 | 335 385 20 20
30 0.90 090 |
Low-evel
Ve | inputvoltage 45 135 135 08 08| Vv
55 165 165 Y 08
30 | 29 29
Ton = “SOBA 45| 44 ry) 44 44
\\’/'- : 55| 54 54 | 54 54
High-evel L
Vou | output voltage - Top = 4mA 30 | 258 248 v
v 45 304 38 394 38
H o |lgy=-24mA
. 55 [4.04 48 494 48
h ]
lop = -TSMA 55 385 385
30 0.1 0.1
io = S0nA 5 0.1 0.1 0.1 0.1
‘3 - 3 0.1 0.1 0.1 0.4
Low-level L
Vo | output voltage - fo = 12mA 30 0.38 0.44 v
' v 45 0.36 0.44 0.36 0.44
Mo 1o =24mA
58 0.38 0.44 0.36 0.44
log = 75mA’ 85 165 165
Input leakage
Iy ot V, = Ve 07 GND 55 0.1 +1.0 0.1 10| pA
Quiescent supply V, = V.. or GND,
lec | current | é L& LY 40 40 40 @ | pa
Supply current, One input at 3.4V, other inputs 1
~ Blce | TTL inputs High? atV,. or GND 55 09 101 mA
NOTES:

1. Not more than one quiput should be tesied at a time, and the duration of the test should not oxceed 10ms.

2. Thioishohcrminwpp&ymmbrnd’nimutmnnmdmwmmwmdsmMWorvcc.
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Preliminary Spectfication

Asynchronous Presettable Synchronous Decade

Up/Down Counter w/Single Clock TAAC/ACTING0
AC ELECTRICAL CHARACTERISTICS AT 3.3V 20.3V GND = 0V:t, = t, = 3ns; = 50pF
T4AAC11190
SYMBOL PARAMETER WAVEFORM TA = +28°C : TA :'::,: o UNIT
Min Typ Max Min Max

| o] e
oy R p -
::a‘ :mm celey 1 :: :: ns
R T e 2 '8 - m
ek : ) i3
L 2 | s
L 4 -
e LT : -
b -
::LHL l;::: tion delay 3.4 "
::LH': ;_r[oraaon delay s ns
L ; "
o L 5 .
;:B) g:t: ,tll[m High or Low e s
B e .
g0 ?Em: g:o High or Low 6 e
l"(L) E”g:ﬁ'g;' High or Low 8 ns
W ey o : .
PO | Oowes o s e
‘w(‘-) ﬁwpuln widith, 5 ns
MO | Fghortow 1 -
tRec ;t.‘:v:;m' 5 ns
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

} 74AC/ACT
Up/Down Counter w/Single Clock C/ACTINO
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; t, = t, = 3ne; C, = SOpF
‘ 74AC11190
SYMBOL PARAMETER WAVEFORM T, =425 Ta '::.;c to UNIT
. Min Typ Max Min Max
] Maximum clock | CP©Q 1 ‘ MHz
MAX frequency CP Rt MHz
t Propagation delay 15 15 =
e CP0Q,) ! 15 15 : "
t Propagation delay 15 1.5
t::: CP 1o TC ! 18 15 v 1 ne
t ion delay 15 1.5
ooy CP1o 2 15 15 ne
t fion delay i 15 15
, :::,_" (14" 2 15 15 ns
t Propagation delay ’
l:l'":'_ UpwRC 2 ns
t Propagation delay
t::: UowTC 4 ns
t -| Propagation delay
t::': 0,®Q, : 3 ns
t Propagation delay
t:LHT Dn ©TC 3.4 ns
1 Propagation delay ' ‘
':LH: Dn © 3.4 ns
tou Propagation delay 5
tomt Ploq, "
::"H': FL oy oo deley s ns
::.L"l: ;t' °:‘%m delay 5 . ns
w(H Setup time, High or Low )
t;(L) D, o PL ¢ ! i
L (H) Hold time, High or Low -
() D, ®PFT e ne
L) %?:: 2':.' High or Low 6 s
Hold time, High or Low :
) Eoce © 8 ns
tg(H) Setup time, High or Low
&) UpwcP 6 ns
t,(H) Hold time, High or Low s
L) U0 w cP ns
WO | [ pdee v, s ns
t_(H) CP pulse width,
th(L) High or Low ! ns
N Recover tme, 5
REC Ploce ns
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Preliminary Specification

Asynchrohous Presettable Synchronous Decdde

: 74AC/ACT11190
Up/Down Counter w/Single Clock /AC i
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND =0V; t, =t = 3ns; C, = S0pF
T4ACT11190
SYMBOL PARAMETER WAVEFORM T, = 425°C Tazgs UNIT
Min Tw Max Min Max
f Maximum clock | P Q 1 MHz
MAX frequency CPIAC MHz
t Propagation delay 15 15
PLH 1
to CP®0Q,) 15 15 "
t Propagation delay 1.5 15
t::: CPoTC 1 5 s ns
t Pro tion delay 15 15
PLH 2
oL CPwo 1.5 1.5 ns
t Propagation delay 1.5 1.5
o TEohc 2 15 15 ne
t Propagaton delay
t::':: Uow i 2 ns
t Propagation delay
t:LH’:_ UDwTC 4 ne
t Propagation delay
PLH 3 ns
tont D,%Q,
[ Propagation delay
PLH 3,4 ns
topaL D,bTC
t P tion delay
PLH 3,4 ns
v ) EE -
1 Propagation delay
PLH -1 ns
tone PLwQ,
1 Propagation delay
PLH S ns
torL P TC
t Propagation delay *
t::: Pl RS s ns
te(H) Setup time, High or Low
(L) D, w0 PL 8 ns
t. (H) Hold time, High or Low
L) D, 1o PL § ns
Setup time, High or Low
s TEweP ¢ ne
Hold time, High or Low
thil) TEwceP s ns
t(H) Setup time, High or Low
L) Uotocp s ns
t (H) Hold time, High or Low _
tw) | Opwcp s ns
pulse width,
tL Low 5 ns
(H) CP pulse width, 1
1L High or Low ns
t Recover time, 5
REC PLocP ns
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Preiiminary Specification

Asynchronous Presettable Synchronous Decade
Up/Down Counter w/Single Clock 74AC/ACT11190

AC WAVEFORMS AC :V,,=50% Vg, Vpy = GND 18 Vo ACT 1V, = 15V, V,, = GND 3.0V

covewr /. \““—‘-‘“ —y
— "'-_’\—-ﬁ——/ ZAN

LL

A
Wavelorm 1. Waveforms Showing Clook 10 Outputs Propegation Delays and Clook Pulse Width

- X- X

Waveform 2. Waveforms Showing the Clock, Count Enable, or W/D to Ripple Clock Output Propagation Delay

=

a,. K 1c Yu
P

Vu

Wavetorm 4. Waveforme Showing the input (D, , IVD) 10 Output (RT, TC) Propegation Deleys, Inverting Path
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Pretiminary Specification

Asynchronous Presettable Synchronous Decade

Up/Down Counter w/Single Clock 74AC/ACT11190

AC WAVEFORMS AC :V,, =50% Vo, Vyy =GND 0 Vo, ACT: V= 1.5V, Vy, = GND 10 3.0V (Continued)

— N -

—,
cPaPUT Vu
YC.O. V.
ouTMUTS \

Waveform 5. mmmmmmuwmm,mww
wuwmmwummmo

Wavelom 6. wmmmmmmmuo”nmlwucrm&ucv
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74AC/ACT11191

Asynchronous Presettable
Synchronous 4-Bit Binary Up/
Down Counter w/Single Clock

Preliminary Specification

FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
* High-spsed—__ MHz typical f,, SYMBOL|  PARAMETER T, = 25°C: GND = OV ac T acy] UNT
+ Synchronous, reversible counting ARD TR
« Positive edge-triggered clock e/ :'::g"(’gg"":“ o) | o = S99F: Vg = SV ns
g
« 4&-bit binary ¢ Power dissipation Vec = 50V f = IMHZ; E
+ Asynchronous Paralisl Load capa- PO | capacitance per gaw’ | C,"= S0pF P
billty Co Input capacitance V=0V or Voo pF
* Output capabillty: :24mA Per Jodec Jo40 3 "
+ CMOS (AC) and TTL (ACT) voltage | 'Latck | Letsh-up cument Standard 17 500 | 500
leve! inputs Maximum input rise or
+ 50Q Incident wave switching AVAY | ol rate Cy = S0pF; Vec = S'SY 10 1 10 | nV
+ Canter-pin V, and ground configura- Maximum clock - . -
tion to minimize high-speed switch- fmax frequency Gy = SopF:; Y°° sov MHz
ing nolse Note:
s I, category: MSl 1. c,,D isused o dommino the dynamic power dissipation (Pp in WW):
DESCRIPTION -OPD:V ) +2(CLchc xfo)whon
f -mpmhq.umymMHz cl_ output ioad capacitance in pF,
The 74AC/ACT11191 high-performance f = output mqu.my in MHz, Vg = supply voitage in V,
CMOS devices combine very high speed z (C, x v 2, ’0) = sum of WM
and high output drive comparabis 1o the L
most advanced TTL families. ORDERING INFORMATION
’ PERATURE
The 74AC/ACT11191 is an asynchro- 'PAOKA'GB TEMPERATURE RANGE ORDER CODE
nously presettable up/down 4-bit binary Mim oP 40°C to +85°C 774:‘(:‘?1’1’;11':‘
counter. it contains four master/slave flip- (3“'." ; )so 7“(:111910
flops with intemal gating and steering | 20-pin plastic -40°C 10 +85°C
logic to provide asynchronous preset and | (300mil-wide) 74ACT11191D
synchronous count-up and count-down
operation.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
CTRDIViS
- 12~ 10
18 17 14 19 B AC , )28
=T = 117 g ki ol
e, 3 w]er “ ce 00100 ] N ey
a, E (18] 0, - _ ! a sat Pt
awo [73] 770, e b 1L capoany '_J
19 —i o
ano 7] 18] Vee
awo [ 4] 8] v, "™ a, o, o, o, | * »_ o—z2
b 2 | 3
ano [7] [14] o, [ 1] 1
0y (3 3]0, 2 3 8 8 ——J‘ \—-’-.
0y [:o_" 12 T8
e (78] "R
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Prefiminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

Up/Down Counter w/Single Clock

74AC/ACT11191

Asynchronous Parafiel Load capability
permits the counter o be preset to any
desired number. Information present on
the parallel Data inputs (D, - D,) is loaded
into the counter and appears on the out-
puts when the Parallel Load (PL) input is
Low. As indicated in the Mode Select
Table, this operation overrides the count-
ing function.

Counting is inhibited by a High level on
the Count Enable (CE) input.

Overflow/underflow indications are pro-
vided by two types of outputs, the Termi-
nal Count (TC} and Ripple Clock (FRC).
The TC output is normally Low and goes
High when: 1) the count reaches zero in
the count-down mode or 2) reaches “15°
in the Count-up mode. The TC output will
remain High until a state change occurs,
sither by counting or presetting, or untit U/
D is changed. TC output should not be
used as a clock signal because 1t is sub-

used internally to enable the RC output.
When TC is High and CE is Low, the RC
follows the Clock Pulse. The RC output
essentially duplicates the Lowclock puise
width, atthough delayed in time by two
gate delays. The 74AC/ACT11191 sim-
plifies the design of mutltistage counters,
as indicated in Figures 1a and 1b.

In Figure 1a, sach FiC output is used as
the Clock input for the next higher stage.
When the Clock input source has limited
drive capability this configuration is par-
ticularly advantageous, since the clock
source drives only the first stage. ftisonly
necassary 10 inhibit the first stage to pre-
vent counting in all stages, since a High
signal on CE inhibits the RC output pulse
as indicated in the Mode Select Table.
The timing skew betwsen state changes
in the first and last stages is represented
by the cumulative delay of the clock as it
ripples through the preceding stages.
This is a disadvantage of the configura-

Figure 1b shows a method of causing
state changes 10 occur simultaneously in
alistages. The RT outputs propagatethe
camymorrow signals in ripple fashion and
all Clock inputs are driven in parallel. The
Low state duration of the clock in this
configuration must be long enough to
allow the negative-going edge of the
camymborrow signal to ripple through to
the last stage before the clock goes High.
Since the RC output of any package goes
High shortly atter its CP input goes High,
there is no such restriction on the High
state duration of the clock.

In _Figure 1c, the configuration shown
avoids ripple delays and their associated
restrictions. Combining the TC signals
from all the preceding stages forms the
TE input signal for a given stage. An
enable signal must be included in each
carry gate inordertoinhibitcounting. The
TC output of a given stage is not affected
by ts own CE, therefore, the simple inhibit

ject to decoding spikes. The TC signalis  tion in some applications. scheme of Figure 1a and 1b does not
apply.
CONTROL
l-—lun ) D WG ) —
FASLE ———9q c& ce ct
cLocK ——————{ P [~ 4 [~ 4
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Blncry

Up/Down Counter w/Single Clock 74AC/ACTITION
PIN DESCRIPTION
PIN NUMBER | svuBoL | - NAME AND FUNCTION
2 U uwdomeoumcomnpm
12 -4 cowmw(mv-ua)
18,17, 14,18 Dy - D,y | Dawminputs
19 : ce Clock puise input (active rising edge)
1 PT | Asynchvonous load input (active-Low)
_ 2389 | 0,-Q, | Counter.outputs .
ST RC Ripple clock output (active-Low)
10 I 7Te Terminal count output ’
4,587 GND | Ground (OV)
15,16 |- V.. | Positve supply voitage
MODE SELECT — FUNCTION TABLE
‘ INPUTS -OUTPUTS
OPERATMGNOOE.  I'FTT o ce o, Q,
~ Ll x x| x [t L
| Paraliel load ti x| x| x| H H
Contup ~ Rl C {1 [T X[ ocomop
Count down H A1 [T ] X ocoutdown
Hold (do nothing) H X T x]x no change
TC AND RC FUNCTION TABLE
INPUTS TERMINAL COUNT STATE ouTPUTS
U0 | cP q, | q Q, a, TC (]
H H X H H H H L H
L H X H H H H H | H
L L r H H H H H T
L H X L L L L L H
H H X L L L L H H
H L r L L L L H r
H = High voitage level
L = Low voitage feve!

n.umumwmmmwumwnwaumm
[ wwma.mmmmmm»mnmm
X = Don't care

T = Low-to-High clock transison

{ = High-to-Low Tricide Clock transiton

I = Low puise
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Preliminary Specification

Asynchronous Presettable Synchronous 4-8it Binary ~
Up/Down Counter w/Singie Clock 74AC/ACTINION

LOGIC DIAGRAM

ﬁ.‘—‘&

T
-
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary v
Up/Down Counter w/Single Clock 74AC/ACTITN

RECOMMENDED OPERATING CONDITIONS

T4AC11191 T4ACT11I
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Voo | DC supply voltage” 30 50 55 45 50 55 v
v, Input voitage ] Vee ] Vee v
Vo Output voitage ] Vee ] Ve v
Input transition rise
AVAv or fall rate 0 10 0 10 nsV
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:
1. Noel or switching ch it mwm-vecav.owumumww:vummm.mmmw.umww
maintain a previously established logic state.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee OC supply voltage 0.5 10+7.0 v
: V<0 -20
DC input diode current 13 mA
Ywc V> Voo 20
“ .
Vi | DG inputvolage 0515 Vg +05 v
V,<0 -50
| DC output diode current® v o ; % mA
o 0> Yec
Vo | DC ouput voltage 051 Vg 405 v
DC output source or
o sink current per output pin Vo=00 Vee | ﬁo_ mA
lec DC Vg current 150
of mA
lano | OC ground current 150
Tsta Storage temparature 685 © 150 °C
Piver Glasipation per package Above 70°C:derate inearty by BWIK 500 mw
Pror Power dissipation per package
Plastic surface mount (SO) Above 70°C derae inearly by 6mW/K 400 mwW
NOTES:
1. smmquvmludmymnnmmmdmbmdoﬁa. Thounlmn&uswwauneﬁmdmmdmwnhuawomr
conditions beyond those indicated und d operating conditons® is notimplied. Exp heolute g rated conditions for extended periods
may atiect device refisbility.

2. Tvuinpmmdmnwlnaordnpmqunm«dlhimwwwmmmmmm.
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

: . 74AC/ACT1 19
Up/Down Counter w/Single Clock /
DC ELECTRICAL CHARACTERISTICS
TAAC11191 T4ACT11191
T, = 40°C T, =-40°C
SYMBOL|  PARAMETER TEST CONDITIONS Ve | Ta®428°C Avasc | Ta=25C| AT gec | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 {210 2.10
High-level
Ver | ingotvor 45 315 3.15 20 20 v
55 385 385 20 20
30 090 0.90
Low-levet : -
Ve | | 45 138 135 o8 08! V
55 185 165 08 08
30 | 29 29
gy = SOWA 45 | 44 a4 Y 44
‘:} - 55 | 54 54 54 54
High-level v
Vou | oveutvet - Top = 4mA 30 | 258 248 v
v 45 |394 38 394 38
Mo 1= -20mA
55 (494 48 494 48
fou™ -75mA 58 385 388
30 0.1 0.1
IOL = 50pA 45 0.1 0.1 0.1 0.1
‘\’; - 55 0.1 0.1 0.1 0.1
Low-level s
Vor | output vohage - Iy = 12mA 30 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
| ;] lu - 24mA
55 0.36 0.44 0.36 044
. :
T = 75mA 55 165 1.65
Input leakage
ty s V)= Vg 0f GND 55 0.4 1.0 0.1 £$10| pA
Quiescent supply V, = V... or GND, X
lec "t h ‘; - 55 40 0 40 0| pa
.| Supply current, One input at 3.4V, other inputs i
alee | TTLinputs High? atV,. or GND 55 0.9 101 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. mlllmommlnwpﬂymmlwud\inpulMllnmdedmmwmmmoVorvoc.
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

Up/Down Counter w/Single Clock 74AC/ACTITION
AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND =0V: t, =1, 3n8; C, = 50pF
TAAC11191
SYMBOL PARAMETER WAVEFORM T, = 426°C TA'.;‘::” uNIT
Min Typ Max Min Max
¢ Maximum clock | CP10Q 1 MHz
WAX frequency CP1o G MHz
t Propagation 18 1.5
e | EP®Q,) ! 15 15 n
1 Propagation delay 15 15
vy CP 1o TC ! 15 15 ns
1 Pmpn%on delay 15 15
e, CP1o 2 15 15 "
T fion delay 15 15
iy TEo 2 15 15 ns
[ ‘Propagation delay
t:‘: UDwhC 2 ns
1 “Propagation delay
t::: OowTC 4 ne
t Propagation delay
e | 0,00, 2 ns
t Propagation delay
tha | D,®TC 3.4 ns
t tion delay
t::: D, 3,4 o
t Propagation delay
t:: Plo Q, 5 ns
t Propagation detay
::LH’: Pl TC 5 ns
t Y tion delay-
t:': [ ™ s ns
1o(H) Setup tme, High or Low
!:((L) D, o PC s ns
) Hold tme, High or Low
t:(L) 0,0 PC € ns
W [E ; -
(U B me. High or Low . "
to(H) Setup time, High or Low
S ODwcp 6 ns
(H) Hold §me, High or Low
::(L) 0o w cp s ne
WU | e Wi s s
) CP puise width,
t(L) High or Low ! ns
1 Recover time, s
REC PlocrP ns
December 14, 1988 5-148




Preiiminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

191
Up/Down Counter w/Single Clock 74AC/ACTT
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND=0V:t =t =3ns;C = S0pF
TAACI1191
T, u40°C o
SYMBOL PARAMETER WAVEFORM T, =+25°C A% asec UNIT
Min Typ Max Min Max
{ Maximum clock | CP0 Q) 1 MHz
MAX frequency CP e MHz
1 Propagation deiay 1.5 1.5
o cP®Q,) ! 15 15 ne
t Propagation delay 15 1.5
e CP1TC ! 15 15 ns
t tion delay 1.5 15
oy CPto 2 15 18 n
t tion delay 15 15
!::':: TEo 2 15 15 ne
1 Propagation delay
| ODwWFC 2 n
t Propagation delay
tx: UDiTC 4 ns
1 Propagation delay
':::. Dﬂ © °’I 3 ne
X Propagation delay
oo D, TC 3.4 ns
t tion delay
t;’: D, % % 34 m
1 Propagaton delay
l:':: PlwQ, 5 ns
t Propagation delay
o PlwoTC s "
X Pmmgm detay
!:'L,: Lo s ns
t(H) Setup time, High or _ow
G |owft s ne
1,(H) Hold tme, High or Low .
1(L) D, PC ns
Setup time, Low
L e s n
Hold me, High or Low
(L) TEwmcCP 6 ns
ts(H) Setup time, High or Low Py
te(L) Upwce ns
1, (H) Hold me, High or Low
L) 00 1o CP s ns
(N WN“ wiah, s ns
L, GP puise width, ]
! (L) High or Low ns
t Recover ime, s
REC Plocr ns
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Preliminary Specification

‘ Asynchronous Presettable Synchronous 4-Bit Binary

Up/Down Counter w/Single Clock 74AC/ACTI1191
AC ELECTRICAL CHARACTERISTICS AT $5.0V +0.8V GND = 0V: t, =1t = 3ns; C, = 50pF
T4ACT11191
SYMBOL PARAMETER WAVEFORM T, =426°C T tte uNIT
Min Typ Max Min Max
t Maximum clock CPoQ 1 MH2z
MAX frequency CPw W
t Propagation 15 1.5
t:"H:_' CP®Q,) ! 15 s ns
t Propagation delay 15 15
t:,";_' CPoTC ! 5 by ns
! ! “'Ecm delay 1.5 1.5
t::f CP 1o 2’ 1s 15 ns
. Pragaton doy T3 s
t::_":‘ CEw 2 15 15 ns
t tion delay -
t:ﬁ UDw RS 2 ns
t Propagation delay
PLH 4 ns
tomt UDtoTC
t Propagation delay
t:’:: Dn o Qﬂ 3 ns
t Propagation delay
PLH 3.4 n
tPHL Dn © 'rc. s
L S e 34 m
PHL n
:FI.H ngﬁon delay s ”
PHL . n
L : .
L
:PLH ' [ ™ &%Don celay’ 5 ns
PHL
tg(H) Setup time, High or Low
(L) D, ® ¢ ns
1, (H) Hold me, High or Low
WO | poft - . ns
Wh | e o . s
(H) Setup time, High or Low
:S(L) Uowee 6 n
(H) Hold §me, High or Low
:"(L) UDwcp & ns
0 | o puisewidh, 5 -
H) CP pulse width,
tw((l.) High or Low 1 ns
t Recover time, s
REC Plocp ns
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary
Up/Down Counter w/Single Ciock 74AC/ACT11191

AC WAVEFORMS AC :V, =50% Ve, Vi = GND 0 Voo ACT: Vyy = 1.5V, Vy, = GND 0 3.0V
e e Vi _

—_— /. \p—rwo—
_ e :

i t

0,7 ¢
L)

OUTPUT
{4

2.
Waveform 1. Waveforms Showing Clock to Outputs Propegstion Delays snd Clock Puise Width

Wavelorm 2. Wavelorms Showing the Clock, Count Enabie, or U/D to Rippie Clock Output Propagation Delay

D, WNPUT v

Waveform 3. Waveforms Showing the Input (D)) to Output (Q, T, TC) Propagation Delsys, Non-inverting Path

Vu

Waveform 4. Waveforms Showing the input (D,,, U/D) 1o OIMI(TE. TC) Propagstion Delsys, Inverting Path
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary
Up/Down Counter w/Single Clock 74AC/ACT11191

AC WAVEFORMS ac: Viy =50% Vo, Vi =GND 10 Vee: ACT:Vy, = 1.5V, Vy, = GND 10 3.0V (Continued)

FLmeur _V..\ ‘ c‘.,cu (v.

Lt iy Cu .
Ko Vu
ouTPUTS

- t

L% \
» Vo

Waveform 5. Waveforms Showing the Parsiiel Load Puise Width, Paratlel Load 10
Qutput Delay srd Paraliel Load 10 Ciock Recovery Time

P, cPmeur /"-

_Waveform 8. Wavelorms Showing Setup Time and Hoid Time for D, to PT, IiD to CP and CE so CP
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7AAC/ACT11194
4-Bit Bidirectionadl Universcl Shift

[
Register
Preliminary Specification
FEATURES GENERAL INFORMATION
« Shift leftand ‘hlﬁ right c-pnblllty SML. ( PARAMETER y z:iu;:?w :ZP'C::T UNIT
. Synchronous Paraliel and Serial : - : ARS ™S =
data transters : tpy/ | Propagatondelay = | ¢ . s0pP; Vo, =8V 48 | 58 | s
+ Easliy expanded for both Serlal and t | SP©Q, (MR -High) | b
Paraliel operation ¢ Power dissipation | Vog = SOV f~ TMHz; 6 | 69 | PF
. Asynchronous resst PO | capacitance per gate’ | Cy ~50pF
- Output capabliity: :24mA Ca__ | lnput capacitance :l.: OV or :g::o - 35 | 3s | °F
. m?n :’Autt:.) and TTL (ACT) voltage fwe“ Lasch-up current Standerd ""f’-‘n - 500 | 500. | mMA
. 500 incident wave switching avav :’::":m inputise Of | G, = 80pF; Vo, = 5.5V 10 | 10 | nNV
« Center-pin V... and ground eonfigu- - - -
ration to minimize high-speed fuax WM‘W“M C = 30pF; Ve = 50V 150 | 130 | MHz
switching noise "o
. te:
* I category: MSI 1. Cpp i Used 10 determine the dynamic power dissipation (Ppyin kW):
DESCRIPTION Po'cpo“vocz"'l +3T (Ol:wizxfo)‘wh.n:
1, = input frequency in MHz, C, =output load capacitance in pF,
The 74AC/ACT11194 high-performance ' _ iy verancy in Wiz N oo v
CMOS devices combine very high speed o C xv.2 ol e g6 in ¥
and high output drive comparabie to the I(Cy x Ve *fo) = sum of outputs
most advanced TTL families. ORDERING INFORMATION
The 74AC/ACT11194 4-bit Bidirectional PACKAGES TEMPERATURE RANGE ORDER CODE
Universal Shift Register is fully synchro- | 20-pin piastic DIP 40°C 74AC11184N
nous, making the device especially useful | (300mit-wide) ' 10 485°C 74ACT11194N
for implementing very high speed CPUs, | 20-pin plastic SO (0°C 1o +85°C 74AC11194D
or for memory buffer registers. | (300mil-wide) -~ 74ACT11194D
PIN CONFIGURATION . LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
. . ° SRG4
y . 1 W7 » " '%
Wl Y E L L] =}
o, 3] 18], Den Do D1 D D3 Dy [  vane
o, (3] (8]0, » LD P
o0 (] o, o =1
onD E E vw n" cr 1 0 PR3 2
oo 4| (78] vee g e o, o, o 0, B e
ano 71 (18] 0, [ ‘ l LA PP 3
G2 % 3]0, 23 8 “ liw )
N N .
o, 9] 1] cp » - ()
212
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register

74AC/ACT11194

The 74AC/ACT11194 design has special
logicteatures which increase the range of
application. The synchronous operation
of the device is determined by two Mode
Selectinputs, so and s1 . Asshowninthe
Function Table, data can be entered and
shifted from left to right (shift right, Q_ —
Q,, etc.),or rightto lef (shitteft, O, -+,
efc.), or parallel data .can be ontoroé,
loading all 4 bits of the register simultane-
ously. When both S, and S, are Low,
existing data is retained in a hold (do
nothing) mode. The first and last stages
provide D-type Serial Data input (D

£l

D, ) to allow multistage shift right or shitt
lofi data transfers without interfering with
parallel load operation,

Mode select and Data inputs on the
T4AC/ACT11194 are edge-triggered, re-
sponding only to the Low-to-High transi-
tionof the Cldok (CP). Therefore, theonly
timing restriction is that the Mode Control
and selected Data inputs must be stable
one setup time prior 1o the pesitive transi-
tion of the clock puise.. Signals on the
Select, Paraliel Data (D, - D,) and Serial

Data (D, Dy, ) inputs gan c?\ange when

the clock is in either state, provided only
the recommended setup and hold times,
with respect to the clock rising edge are
observed.

The four Paraliel Data inputs (D,-Dy) are
D-type inputs. Data appearing on Do - Da
inputs when S ahd S, are High is trans-
ferred to the Qo ~Q, outputs respectively,
following the next Low-1o-High transition
of the clock. Whaen Low, the asynchro-
nous Master Reset (MH) overrides all
other input conditions and forces the Q
outputs Low.

SR!
PIN DESCRIPTION . .
PIN NUMBER | SYMBOL NAME AND FUNCTION
12 WK | Asynchronous master resst (active Low)
n CP | Clack input {Low-to-High, edge-wiggered)
18,17, 14,13 Dp -D, - | Datainputs
1 Dgq Serial data input (shift right)
10 Dg, Serial data input (shift jeft)
20, 19 S, S, | Mode control inputs
2,389 Q,-Qy | Parallel outputs outputs
1 TC Terminal count output
4567 GND | Ground (OV)
15, 16 Voo Rositive supply voltage
FUNCTION TABLE
OPERATING MODE — INPUTS : - _ouTPuTs
cP | WR 8, | & | Bep | Oy D Q, Q |. 9 o,
Reset (ciear) X L X X X X X L L L L
Hold (do nothing) X H | 1 X X X 9 q, Q, 9
shitt Left ! H h : x P X e | % o9 t
Tt M h f X h X 9 9, 9 H
Shift Right t H 1 h [ X X L 9, q, 9,
1 H | h h X X H 90 9, 9,
Paralie! Load ot H h h X X dn dy d, d, da
H = High voitage level ,.
L = Low voltage leve!

h = High voltage level one setup me prior 1o the Low-to High clock transition
| = Low voltage level 0ne setup time prior 16 the Low-t High clock transition

X = Don't care

d, (q,) = State of the referenced input (or outpyt) one setup time prior 1o S Low-to-High clock transition

T = Low-to-High clock ransition

Decomber 14, 1988
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register

74AC/ACT11194

LOGIC DIAGRAM

g

TN

l__{>’: A
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Prefiminary Specification

4-Bit Bidirectional Universal Shift Register 74AC/ACT11194
RECOMMENDED OPERATING CONDITIONS
: TAACI1194 TAACT11194
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Voe OC supply voitage' 3.0 50 55 45 50 55 v
v, input voltage 0 Vec 0 Vee v
Vo Output voltage ] Vee 0 Vee v
input transition rise
AvVAV or fall rate [} 10 0 10 ns/V
Ta Operating free-air temperature -40 +85 -40 +85 C
NOTE:
1. No electrical or g ch Itﬁamapodﬁcdatvecdv. wmwmsvummmmmw.ucmmm
maintain a previously sstablished logic state.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 0.5 to+7.0 v
V' <0 -20
1 DC input diode current? mA
1K Vl > Voc 20
or
Vi | DC input vohage 0510 Vg 405 v
' o 2 V° <0 50 mA
oK VO > Vcc 50
or
Vo | DG output voitage 051 Vg 405 v
DC output source or
o sink current per output pin Vo=0% Ve 50 mA
| DC V... current ' 2100
& ce mA
lanp | DC ground current 100
Tsre Storage temperature 451 150 °c
Foweer dissipation per package Above 70°C:derale lnearly by SmWIK 500 mw
P. .
TOT
Prarte soion per package Above 70°C:derate inearly by SmW/K 400 mw

NOTES:

1 Stvnmboyondmauls.dmyelunmtw»mm. Thess are sress

M&mwmwm'mmmm'h Exp to absolute

may affect device reliability.

ratings only and functional operation of the device at these or any other
L rated conditions fo

2. mimmmwmmqhumlhmwmmemM.

December 14, 1988

5-156

periods




Preliminary Specification

4-Bit Bidirectional Universal Shift Register 74AC/ACT11194
DC ELECTRICAL CHARACTERISTICS
74AC11194 T4ACT11194
T, = 40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta=+25°C) A asec To=+25°C| A ococ | UNIT
V {Min |Max | Min | Max | Min | Max | Min | Max
30 [2.10 2.10
High-level
Ve | input voitage 45 [3.15 3.15 20 20 v
55 [385 385 20 20
3.0 0.90 0.90
Low-level
N input vol 45 135 1.35 08 08 v
55 165 1.65 08 08
30| 29 29
Top = -S0MA 45 | 44 44 44 44
‘:In - 55 | 54 54 54 54
High-level L =
Vou ¢ voltage - Iop = 4mA 30 [ 258 248 v
v 45 | 394 38 394 38
] lm = -24mA
85 [4.94 48 494 48
1
fop = -75mA 58 3.85 385
30 0.1 0.1
o = SOMA 45 0.1 0.1 0.1 0.1
“”n - 55 0.1 [X] 0.1 0.1
Low-level w -
Voo | output voitage - Ig, = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
[, |q' = 24mA
55 0.96 0.44 0.96 0.44
oy = 75mA’ 55 1.65 165
Input leakage
L " V, = Ve 0F GND 85 10.1 110 10.1 10| pA
Quiescent supply V, = Vo OF GND, -
loc | current h c|> L &c 55 40 40 40 40 | pA
Supply current, One input at 3.4V, other inputs
Alge | TTL inputs High? 8t V., or GND 55 09 10} mA
NOTES:

1. Not more than one output shouid be tested at & tme, and the duration of the test shouid not exceed 10ms.
2, Tmummmmmmyummunmmmuumdnwmmmmmwmvoc.
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Preiiminary Specification

4-Bit Bidirectional Universal Shift Register 74AC/ACT11194
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V: t =1, = 3ns; C_=50pF
74AC11194
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta ;‘::f to UNIT
B . Min Typ Max Min Max
faax Maximum clock frequency 1 100 125 100 MHz
oy Propagation delay ] 15 64 89 15 95 s
toriL CPw0Q 15 71 85 15 10.2
n
toL Pm':’;:” wlay 2 15 | 76 | 102 | 15 | 109 as
Setup time, High or Low
t 3 40 40 ne
s
D, Dgp. Dg, to CP
ty opire. High or Low 3 00 00 ns
© D, Dgp. O,
Setup time, High or Low
t ns
s S, 1o CP ; 3 55 55
Hold time, High or Low .
t ns
" CPS, 3 10 10
Clock pulse width {iced)
t ns
W High or Low 1 50 50
Clock pulse width (count)
t ns
W High o Low ‘ 1 50 50
tw ﬁ"‘"" width, 2 40 40 ns
taec s bv.c% time 2 0S5 0.5 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; 1,=1 = 3ns; C, = 50pF
~ 74AC11194
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta phei UNIT
Min Typ Max Min Max
'MAx Maximum clock frequency 1 125 150 125 MH2z
t Propagation delay ' 15 45 66 15 71
tory CPoQ, ! 15 | so | 71| 1s | 77 ne
Propagation delay
tonL "y 2 15 54 75 15 8.1 ns
t ooup time, High or Low s 05 0s " ns
0 "SR’ Sl
ty :‘;"’b"'g" D"""" iy Low 3 10 10 ns
Se - H ‘h Low
tup time, High or
ts sn 10 CP 3 40 40 ns
Hold time, High or Low
Yy CP1w sn 3 1.0 1.0 ns
Clock pulse width (ioad)
tw High or Low 1 40 40 ns
Clock pulse width (count)
ty High or Low 1 40 40 ns
TR pulse width,
tw Low 2 40 40 ns
Recovery time
‘nec WME o CP 2 10 1.0 ns
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register - 74AC/ACT11194
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V:t =t,=3ns; C, = 50pF
TAACT11104
T, =-40°Cto
SYMBOL PARAMETER WAVEFORM T, =+25°C AT ssoc UNIT
Min Typ Max Min Max
max Maximum clock frequency 1 100 | 130 |: 100 MHz
o Propagation delay 15 55 68 15 73 ns
tpHL CPQ, ! 15 | 61 76 15 83
oL a?;ga"m delay 2 15 | 75 | 91 15 | o8 ns
n
Setup time, High or Low
ts Dn' Deg. De, t0 CP 3 45 45 ns
t Hoid time, High or Low 3 .0 10 ns
CP 1o D, Dgp, Dgy . .
t Setup time, High or Low
S sn o CP 3 6.0 6.0 ns
t Hold time, High or Low
H CPto sn 3 20 20 ns
Ise width
w S:ﬁkf Low (loac) 1 50 5.0 ns
Ise wi 1 o
w g::f,kﬂ::,"'dm (count 1 5.0 5.0 ns
. TR pulse width,
W Low 2 45 4.5 ns
t Recovery time -
REC M to CP 2 B 1.0 10 ns

AC WAVEFORMS AcC : Vig = 50% Ve, Vipy = GND 0 V. ACT : V) = 1.5V, V= GND to 3.0V

Waveform 1. Waveforms Showing Clock to Outputs Propagation Delays and Clock Pulse Width

N
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register - - 74AC/ACT11194

AC WAVEFORMS Ac: Vyy =50% Viee, Vi) = GND 9 V. ACT V) = 1.5V, V), = GND 10 3.0V (Conﬂ-nuo&)

Waveform 2. Waveforms Showln m Master Resst (WF) umwumunmmmnomm ut (Q ) Propagation
and the Master Reset to Clock (CP) Recovery Ti

- %%////////////////
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FEATURES

Multiple Input enable for easy
expansion

Ideal for memory chip sslect
decoding

Non-inverting outputs

Output capabliity: 124 mA

CMOS (AC) and TTL (ACT) voltage
level inputs

50Q incldent wave qwltehlng
Center-pin V and ground con-
figuration to uﬁnlmlu high-speed
switching noise

. 'cc category: MS|

DESCRIPTION

The 74AC/ACT11238 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

.

The 74AC/ACT11238 decoders accept
three binary weighted inputs (A, A,, A'fy
and when enabled, provide eight mutual
exclusive, active-High outputs (YQ Y,).
The devices feature three enable inputs;
two active-Low (E,, E,) and one active-

74AC/ACT11238
3-to-8 Line Decoder/

Demultiplexer

Preliminary Specification
GENERAL INFORMATION

CONDITIONS TYPICAL
SYMBOL|  PARAMETER T, 2 25°C; GND = OV ac | act | WNT
toy o/ Propagation delay .
el N3 C, = S0pF; Vo 59 | 56 | s
Power dissipation Vg, » 50V; = 1MHz;

Cpp ower dissipati cfc- S0pF 55 | 57 | pF

Cw Input capacitance Vi=OVor Ve 35 35 pF
Per Jadec JC40.2
'LKI’CH Latch-up current Standard 17 500 500 mA
Maximum input rise or ]
avav | e C = S0pF; Voo = 55V 10 10 | nsv
Note:
1. cmhuudbdobrmm modymmdufpcﬁon (P in uw):
Po.cm:voc x||¢I(CLIV°c x 1) where:
| = Input frequency in MHz, cL-NNb.dapndmmpF
f -ouwtlrmmymMHx Ve = supply voltage in V,
(c xvoc xlo)-tumofwm
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DiP 74AC11238N
{300mik-wide) ~40°C 10 +85°C 7AACT11238N
16-pin plastic SO 74AC11238D
(150mil-wide) 40°C to +85°C 74ACT11238D

High (E.). Every output willbe Low unless (5 lines to 32 lines) decoder with justfour  The devices can be used as eight output
E, andE, are Low and E, is High. This '11238's and one inverter. demultiplexers by using one of the active-
muhiple enable function allows easy par- Low enable inputs as the data input and
allel expansion of the devices to a 1-0f-32 the remaining Oﬂib" inputs as strobes.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC)
N and D Packages
P

ng Y [ 111 2 7] W

v, 3 8] A ' 1 TR ] }".,— SN

v, (3] MA, I |1 : "'"%

ano [7] [13] A, A A A £ .
v, %] (7] Voo . .
o

v [ nie, VY, LYY Y, Y, Y, ol L

= P REERRED 2] —

v, O3] [3)E, 35873
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Preiiminary Specification

3-to-8 Line Decoder/Demultiplexer 74AC/ACT11238
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
15, 14,13 A, A, | Address inputs
10,9 E.E, | Enable inputs (active Low)
1 E, Enable input (active High)
16,8, 7, 6,
5321 Yo to Y7 Qutputs
4 GND | Ground (OV)
12 Vcc Positive supply voitage
FUNCTION TABLE
« INPUTS OUTPUTS
| E, E, E, Ay A A Yo Y, \F) Ys A A Yo A
H X X X X X L L L L L L L L
X H X X X X L L L L L L L L
X X L X X X L L L L L L L L
L L H L L L H L L L L L L L
L L H H L L L H L L L L L L
L L H L H L L L H L L L L L
L L H H H L L L L H L L L L
L L H L L H L L L L H L L L
L L H H L H L L L L L H L L
L L H L H H L L L L L L H L
L L H H H H L L L L L L L H
LOGIC DIAGRAM
& A, A EEE
R o)
T v T
ll 7 [ ] [ § 3 ] "®
Y, A Y, Y, Y, Y, Y, Y,
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Preliminary Specification

3-to-8 Line Decoder/Demultiplexer - 74AC/ACT11238

RECOMMENDED OPERATING CONDITIONS

T4AC11238 TAACT11238
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Veo DC supply voitage' 30 50 55 45 50 55 v
v input voltage 0 Vcc 0 vcc v
Vo Output voltage 0 Vcc 0 vcc v
Input transition rise
AVAV or fall rate 0 10 0 10 ns/V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characeristios are specified at V. < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will
maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.5 t0+7.0 v
S . V<0 -20
| DC input diode curent mA
K Vi>Vee 20
or
Y DG input vohtage 0510V g 405 v
Vo <0 -50
1 DC output diode cumrent? mA
oK Vo> Vee 50
or
Vo | DC output voltage 0510V 405 v
DC output source or
o sink current per output pin Vo=0® Ve *50 mA
{ DC Vcc current +200
& mA
lano DC ground current 4200
Tste Storage temperature 65w 150 °*C
Power dissipation per package Above 70°C derate linearly by SmW/K 500 mW
P
Tor Power dissipation per package ] ;
Plastic surface mount (SO) Above 70°C:derate kinearly by 6mW/K 400 mw
NOTES:
1. Stresses beyond those listed may cause permanent damage 10 the device. These are siress ratings only and fi peration of the device at these of any other
conditions beyond those indicated under ™ ded ing conditions™ is notimplied. E 1o absoiute- i rated conditions for extended periods

may affect device reliability.
2. The input and output voitage ratings may be exceeded if the input and output current ratings are observed.
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Prefiminary Specification

3-to-8 Line Decoder/Demultiplexer 74AC/ACT11238

DC ELECTRICAL CHARACTERISTICS

74AC11238 74ACT11238
T, =40°C T, = 40°C
SYMBOL|  PARAMETER TEST CONDITIONS Voo | Ta=+25°C| Algtee |Ta=+25°C| ATSCS | UNIT
V | Min {Max! Min | Max | Min | Max | Min | Max
30 |2.10 2.10
High-level
Ve | inputvoltage 45 315 318 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-level
Ve | inputvoage 45 135 135 08 o8| Vv
Y] 165 1.65 08 08
30 | 29 29
sy = -50MA 45 | 44 44 a4 a4
“’,u - 55 | 54 54 54 54
High-level
Vou | output volage b [l =4mA 30 | 258 248 v
v 45 | 304 as 304 38
M 'G'l = -24mA
55 494 48 494 48
T
gy = -TSMA 55 385 385
30 0.1 0.1
oy = SOMA 45 0.1 0.1 0.1 0.1
‘3 - 55 0.1 0.1 0.1 01
Low-level W
Vou | output voliage b [1g = 12mA 30 0.36 044 v
v 45 0.36 0.44 0.36 0.44
Mo 1o, =20mA
55 0.36 0.44 0.36 0.44
fog = 75mA’ 55 1.65 165
| ineut leakage V= Vg OF GND 55 101 010 101 £210| pa
Quiescent supply V, = V. or GND,
lee | cument | é i 55 8.0 80 80 80 | pA
Supply current, One input at 3.4V, other inputs
Alge | TTL inputs High? atV,. of GND 55 09 10| mA
NOTES:

1. Notmore than one output should be tested at a ime, and the duration of the 1est should not exceed 10ms.
2. Tmismminumwuuemmnmnnmdnwmmmom-mmoVuvcc.
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Preliminary Specification

3-to-8 Line Decoder/Demultiplexer

74AC/ACT11238

AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND = 0V; 1q =i = 3ns; C = 50pF

TAAC11238
syMBOL PARAMETER WAVEFORM Ty = 425°C Ta :““.cc to UNIT
Min Typ Max Min Max
on Propagation delay . 1585 108 | 15 | 117 s
torg A oY, 15 | 96 | 119 | 15 | 133
1 Propagation delay 15 [ 82 [ 103 | 15 | 114
PLH 2 ns
o E oY, 15 | 98 | 117 | 15 | 130
t Propagation delay 15 [ 91 | n2 | 15 | 125
PLH 2 ns
oy Ewy, 15 | 107 | 129 | 15 | 145
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V;t, = t = 3ns; C, = SOpF
74AC11238
SYMBOL PARAMETER WAVEFORM T, = 425°C ™ '.u.“-cc o UNIT
Min Tw Mex Min Max
on Propagation delay 1 15 | sS4 | 70 | 15 | 82 ns
oy AlY 15 | 63 | 82 | t5 | 97
toLn Propagation delay 2 18 | 52 | 67 | 15 | 79 ns
t E, oY, 15 | 65 | 82 | 15 | 98
t Propagation delay 15 | 56 [ 74 15 | 85
vy EwY 2 15 | 72 | 89 | 15 | 98 ne
n
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V; tp =t = 3ns; C, = SOpF
' | ' T4ACT11238
symeoL PARAMETER WAVEFORM T,=e28C Tan oSt UNIT
Min Typ Max Min Max
t Propagation delay 15 5.1 71 15 78
PLH
Yoy AY ! 15 | 61 | 78 | 15 | 88 n
t Propagation delay 15 | 55 | 73 15 | 78
PLH
torn EyboY, 2 15 | 60 | 81 | 15 | o1 n
t Propagation delay 15 54 78 15 83
PLH 2 ns
o Ewy 15 | 71 | 88 | 15 | 97
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Preliminary Specification

3-to-8 Line Decoder/Demultiplexer

74AC/ACT11238

AC WAVEFORMS AC :V,,=50% V.. V= GND ch. ACT:V, =15V, V, =GND % 3.0V

AL E  NPUTS

Y, oUTRUT

Waveform 1. Waveforms Showing the Inputs (A, E)to Wavel: 2. Wavelorms Showing the Input (E“) to Output
Output (Vn) Propagation Delays (Y") Propagation Delays
APPLICATION
Ay
A!
A ;
r v L L2 L r v l
‘a
A‘
l = -
.| 'tj ,I .l.i .1 "l’ E“j’
[ 1] | ]| L J L] L J '
Ay A Ay £ Ay Ay Ay ® A Ay A, £ A A A £
AC/ACT11130 AC/ACT11138 AC/ACT11128 AC/ACT11138
AR AAS Y Y, Y Y, Y, Y, Y, Y, AR (AR RAS
IR EER TTTTTTTT TTTHEITI FTTrTriT
v. .............................................................................................................. v"

Expansion to 1-0f-32 Decoding
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74AC/ACT11240
Octal Buffer/Line Driver;

3-State; INV

Product Specification
FEATURES GENERAL INFORMATION .
CONDITIONS TYPICAL
« Octal bus interface
« 3-State buffers symBoL PARAMETER T,=25°C;GND = OV AC | ACT UNIT
« Output capabliity: +24 mA :m’ e ton delay | ¢, = S0pF: Ve 50 | 63 | ns
- CMOS (AC) and TTL (ACT) voltage PHL n__n
level lﬂpm V - 50V; f= ‘MHZ; 39 47
« 500 Incident wave switching c dissi G = 50 pF
PO capacitance per buffer! Veg=50Vita 1MHz;
+ Center-pin V, og and ground con- Cy = SOpF; Disabled 12| 13
figuration to minimize high-speed -
switching nolse CN Input capacitance VI =0Vor Voc 40 40 pF
* I category: MSH Cour | Output capacitance | V= OV or Voo 0§ 10 | pF
Per Jadec JC40.2
DESCRIPTION larcn | Lasch-up current Standard 17 800 | 500 | mA
The 74AC/ACT11240 high-performance avay | Maximuminputriseor | o _goory 58V 10 | 10 sV
CMOS devices combine very high speed fall rate; Data inputs L= 50PF: Ve "
and high output drive comparable to the  note:
most advanced TTL families. 1. Cpy, is used to determine the dynamic pomr dissipation (P in uW):
The 74AC/ACT11240 device is an octal Pp=Cop=Voc  x+ £ (G xVoo®xfghwhere:
buffer that is ideal for driving bus lines or = input frequency in MH" C\_= output load capacitance in pF,
buffer memory address registers. The fo = output frmmv in MHz, V. = supply voltage in V,
device features two Output Enables (OF), T, x Vcc xfo) = sumof oubuts
each controlling four of the 3-State out-
puts. ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ~ ORDER CODE
24-pin plastic DIP 74AC11240N
{300mil-wide) 40°C to +85°C 74ACT11240N
24-pin plastic SO 74AC11240D
(300mik-wide) 40°C10 +35°C | 74ACT11240D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
L) W,
oo YV lme s > CIN
W, G EALN » L—ki 2 .
ﬂi, [3] (3] 1A, o D W, . kol P v 1
Wi L4 [1]1a, " W 2 -—
s | ™3 7
o [, 3, » P> n_ S s
aND E Evee E —-—q‘“ >— »n | .
oo [7] 8] Ve w L_.EL ’ ‘
GND 13 |
. 3] 7] 28, w2 LI EN
¥, 9] (18] 24, " k o
¥, [Go] (5] 2A, ] ——I—k—l—u hLA— > vt
¥, [T [ 28, W S 7, ., » | 10
¥, [z 13 20€ 208 L wL
] ——-—-1>-A “ N 12
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Product Specification

Octal Buffer/Line Driver; 3-State; INV 74AC/ACT11240
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS ouTPUT
23,22,21,20 | 11,- Vi, | Datainputs ABE[ 1A [20E [2a | 1V [ 2V,
17,16,15,14 | 2,21, | Daw inputs N H
1,234 [ 1Y, -1V, | Dawm outputs L|H|[L|H L L
9,10,11,12 | 2Y,- 2¥, | Daw oupus H | x X z
2413 | 1OE, 20E | Output enables
5.6,7,8 GND | Ground (OV)
18, 19 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
‘ 74AC11240 74ACT11240
SYMBOL PARAMETER " o e e o Py UNIT
Vee DC supply voltage' - 30 50 55 45 50 55 v
v, Input voltage ) Veo 0 Veo v
o Output voltage ] Voo [ Voo v
o e e e e e
T Operating free-air emperature 40 +85° 0 +85 )
NOTE:

1. Nodocmcﬂoruln'madnumdaﬂammﬁodnvw<w Operation betwesn 2V and 3V is not recommended, but within that range, a device output will

maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS' ,
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT )
Vcc DC supply voltage 0.5 to+7.0 v
§ V<0 -20
| DC input diode current® mA
1K V| > Vcc 20
or .
A/ DC input voltage 0510 Vg 405 v
Vo <0 -50
1 DC output diode current? mA
ng Vo > Vcc 50
Vo DC output voltage 0510V, 105 v
DC output source or
lo sink current per output pin Vo=0t% Ve 50 mA
lec DC Vo current +200
or mA
lanD DC ground current 1200
Tste Stwrage temperature -850 150 °C
Power dissipation per package Above 70°C:deraw finearly by BmW/K 500 mwW
P Plastic DIP
Tor Power dissipation per package ] )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

1. Stresses bqwmntumymuwmmmwbmm These are siress uﬂnguon'ylnd Iuncnond oporauon of the device at these or any other

conditions beyond thoge indicated under P g conditions” is notimplied. E.

ated 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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Product Specification

Octal Buffer/Line Driver; 3-State; INV 74AC/ACT11240

DC ELECTRICAL CHARACTERISTICS

74AC11240 7AACT11240

; T, « 40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc ‘l'A = +25°C +85°C T’A = +25°C A +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 2.10 2.10
High-level
VIH input voltage 45 | 3.15 3.15 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-level - ’
VIL input voltage 45 135 135 08 0.8 v
58 | 1.65 1.65 08 08
30 { 29 29
1opy = -SO0pA 45 | 44 44 44 44
‘\’; - 55 | 54 54 54 54
High-level v
VOH output voltage o 'm =-4mA 30 |258 248 v
v 45 | 394 38 394 38
(] lm = -24mA
55 (494 48 494 48
A
Im = -75mA (%] 385 . 3.85
3.0 0.1 0.1 .
'OL = S0uA 45 0.1 0.1 0.1 0.1
‘3 - 55 0.1 0.1 0.1 0.1
Low-leve! W
VOL output voltage or 'OL = 12mA 3.0 0.38 0.44 v
. Y] 45 0.36 0.44 0.36 044
[, ] I°|_ = 24mA
55 0.36 0.44 0.36 0.44
loy = 7SmA’ X 1.65 1.65
Input leakage
lI current VI = Vcc or GND 55 10.1 $+1.0 tO1 - 1.0 RA
3-State output off-state| V, =V, orV,,,
Ioz current v|°_ ‘}OC M"&ND 55 105 50 0.5 . | 5.0 HA
Quiescent supply V, = V.. or GND,
IOc current "; - OQC 55 8.0 80 80 80 A
Supply current, One input at 3.4V, other inputs
Alcc | TTL inputs High? atV, or GND 55 09 10 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. This is the increase in supply current for each input that is at ane of the specified TTL voltage levels rather than OV or VOC'
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Product Specification

Octal Buffer/Line Driver; 3-State; INV

74AC/ACT11240
AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = OV; tg=tp =38 C = S0pF
T4AC11240
SYMBOL PARAMETER WAVEFORM T, =+25°C Ta :”'n,cc to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 76 10.5 15 1.7
32 ! 15 | 63 | 86 | 15 | o5 ne
tozn Output enable time 2 15 8.2 1.6 15 127 ns
tomn 0 High and Low Level 1.5 76 10.8 1.5 120
tonz Output disable time 2 1.5 55 75 15 78 s
toy o from High and Low Level 15 6.7 94 15 98
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND=oOV; tq =1 = 3n8; C = 50pF
74AC11240
T, =-40°Cto
SYMBOL PARAMETER WAVEFORM TA = +28°C A +85°C UNIT
Min Typ Max Min Max
t jon delay 15 54 75 15 8.4
PLH ] ns
torg Aoy, 1.5 468 66 1.5 7.2
tozy Output enable time 2 15 57 82 15 9.2 ns
tom 10 High and Low Level 1.5 53 77 15 87 h
tonz Output disable time 2 1.5 47 63 1.5 86 ns
torz from High and Low Level 1.5 52 73 1.5 77
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tg =t = 3ns; G = S0pF
T4AACT11240
T, =-40°C to
SYMBOL. . PARAMETER WAVEFORM 1’A = +25°C A +85°C UNIT
Min Typ Max Min Max
t Propagation delay 15 8.5 99 1.5 106
PLH 1 ns
tou A 1.5 6.0 8.0 15 87
toam Output enable time 2 15 75 1.7 15 128 e
tm 0 High and Low Level 15 73 185 1.5 12.3
tonz Output disable ime 2 1.5 73 94 1.5 10.0 ns
to 2 from High and Low Level 1.5 79 10.3 1.5 10.8
AC WAVEFORMS aAC: Via=50% Voo, Viy = GND o V. ACT: Vpa= 1.5V, Vj = GND 10 3.0V
Waveform 1. Waveforms Showing the Input (An) to Waveform 2. Waveforms Showing the 3-State Output
Output (V) Propagation Delays Enable and Disable Times
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J4AC/ACT11241
Octal Buffer/Line Driver; 3-State

Product Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Octal bus Interface SYMBOL|  PARAMETER UNIT
+ 3-State buffers TA = 25°C; GND = OV AC | ACT
« Output capablilty: +24 mA toun :"‘:3‘“" dolay | ¢ = 50pF; Vg = SV 47 | 65 | ns
« CMOS (AC) and TTL (ACT) voltage PHE n__n VTSV TN
level inputs Power dissipat e SopFE bled 26 27
+ 50Q Incident wave switching Cep W‘ per buffer” VL =5 0\;- P TYn pF
+ Center-pin V... and ground con- cfc. S0pF: Disabled ' 10 9
2:;‘:;::: ::’::."'"““ high-speed Ce. | Input capacitance V,= OV or Voo 40 | 40 | pF
. 'cc category: MS! er Output capacitance VI =0Vor VOC 10 10 pF
Per Jedec JC40.2
DESCRIPTION larcy | Lachup cument | guangeng 17 500 | %00 | mA
The 74AC/ACT11241 high-performance Avav | Maximum inputriseor | o _ V.. =55V 10 10 sV
CMOS devices combine very high speed fall rate; Data inputs L = 509F; Vg n
and high output drive comparable tothe  Note:
most advanced TTL families. 1. Cpp isused o denngino the dynamic p;vm dissipation (P, in pW):
The 74AC/ACT11241 device is an octal Po=CppVop x§+ 2 (G xVoc xigwhens:
buffer that is ideal for driving bus lines or fy = input frequency in MHz, C, = output load capacitance in pF,
buffer memory address registers. The fo = output frequency in MHz, Vo = supply voltage in V,
device features two Output Enables (1I0E X (C, x Vo x fo) = sum of outputs
and 20E), each controlling four of the 3-
State outputs. ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP 74AC11241N
(300mit-wide) 40°C 1o +85°C 74ACT11241N
24-pin plastic SO 74AC11241D
(300mik-wide) 40°C o +85°C 74ACT11241D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
R} 1Y,
v VY e B = k ! B ~fen
w, O3 51, R R -
A E E3R n ", D 1Y, » ] > v 1
v, (4] EILN " 1, 2 2
20 —3 —3_ 4 L3 3
o [3] [ 20] 14, & —
oo 3] W] Yoo ™ » [
a0 [7] 18] Veo ” —!_-I“ b—l—"
o [3] W), n 2v B e
" 4—' E\—J— 1
z, 3] 182, ” - “ 1 I .
2, [1e 8], "® —'—k:——'— " T__ > v
1
v, 7] 4}, " :’—‘k‘:-ﬁ’— 1 . 1
2y, E 13] 208 .- 2ot | D— “_“"" :;
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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT11241
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUT
23,22,21,20 | 1A,- 1A, | Dewinputs WOE[1A_[20E[2a | 1y, |2v
17,16,15,14 | 2A, - 2A, | Data inputs L]l L L
1,2,3,4 1Y, - 1Y, | Data outputs L]iH{H|H]H H
9.10,11,12 | 2Y, - 2Y, | Data cutputs H|lxi{L|x]| 2z Z
24,13 10E, 20€ | Output enables
5678 GND | Ground (V)
18, 19 Veo Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
sYMBOL PARAMETER 74AC11241 74ACT11241 T
™ Min Nom Max Min Nom WMax
Voo DC supply voltage’ 30 50 55 45 50 55 v
v, Input voitage [ Voo ) Vec v
Vo Output voltage [ Veo ° Vee v
Input transition rise Data 0 10 0 10
AVAY | or ta rate Output enable 0 ] ° 10 neV
TA Operating free-air temperature 40 +85% -40 +85 °C
NOTE:
1. No trical or chy llﬂ“lp.dﬁoduvm<3\l Operation between 2V and 3V is not recommended, but within that range, a device output will

mnﬂhlwmryumhhodbglcm

ABSOLUTE MAXIMUM RATlNGS1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Ve DC supply voitage 0.5 10+7.0 v
Vl <0 -20
| DC input diode current® mA
' V> Voo 2
Vi | DC input vohage 0510 Ve 405 v
V., <0 -50
| DC output diode cument? oc mA
g:( VO > Vcc S50
Vo | 0C output volage 0510V 405 v
DC output source or
lo | siek cubrent por oot pin Vo =01 Ve, 150 mA
] DC V.. current 2200
g |t "
lanD DC ground current +200
Tsre Storage temperature 65 1 150 °C
Fower Cisspaton per package Above 70°C:derate linsarly by BmW/K 500 mw
P.
TOT  ["Power dissipation per package
Plastic surface mount (SO) Above 70°C:deratw linearly by 6mW/K 400 mwW

NOTES:

1. Stresses bayond those fisted

mwmmmmm mmmm is notimplied. Exp

may affect device reliability.

2. Theinput ad output voltage ratings may be exceeded if the input and output current resings are obaerved.
5-172
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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT11241
DC ELECTRICAL CHARACTERISTICS
T4AC11241 748ACT11241
T, = -40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo [ Ta=425°C| ‘AT asec |Ta=+25C| A gsec | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 |210 2.10
High-level
Vi | input volage 45 3.15 3.5 20 20 v
55 | 385 LY D) 20 20
30 0.90 0.90
Low-level
Ve | input voltage 45 135 135 08 o8| Vv
55 165 165 08 08
30 | 29 29
gy = -S0KA 45 | 44 44 44 44
‘3' 55 | 54 54 54 54
High-level v -
Vo | output voitage - Ton = 4mA 30 | 258 248 v
v 45 | 394 38 394 Y
M iy =-24mA
55 | 494 48 494 48
Y
Togt = -75MA 55 385 385
30 0.1 0.1
o = 50nA 45 0.1 0.1 0.t 0.1
\"Iu - 55 0.1 0.1 04 0.1
Low-level " -
Voo ' & [lg = 12mA 30 0.38 0.44 v
Ve 45 0.96 0.44 0.38 0.44
o = 24mA (Y] 0.36 0.44 0.38 0.44
|u.mnif 55 185 i 1.85
™
L put loakage V=V 0 GND 55 0.1 $10 0.1 10| pA
3-State output off-state{ V, =V, or V.,
oz | curent Vlg"’ec“ 0 LY ] 105 150 08| [150] pa
Quiescent supply V, = V., or GND, )
lec | current h cl, Lee 55 80 80 80 80 | pA
Supply current, One input at 3.4V, other inputs
Ao | TTL inputs Hight otV or GND 55 09 10| mA
NOTES:

1. 'Not more than one output should be tested a2 a time, and the duration of the test should not exceed 10ms.
2, m-ummmmumambrmmmu-muuwmmmmmo\mWovvw.
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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT11241
AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND =0V, g =t = 3n8; C_ = 50pF
T4ACT1241
T,=40Cto
SYMBOL PARAMETER WAVEFORM T, =425°C A% asoc UNIT
Min Typ Max Min Max
t Propagation delay 15 7.0 10.0 15 114 .
t:t: AwY ! 1.5 6.2 8.4 15 9.2 ns
tozn Output enable time 2 15 78 1.4 15 129 n
t 1o High and Low level 15 77 106 15 1.7
tonz Output disable time 2 15 58 78 15 79 e
t from High and Low leve! 15 7.1 93 15 99
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = OV;tg =t = 3ns; C; = 50pF
74AC11241
SYMBOL PARAMETER WAVEFORM T, = e25C A% st uNIT
Min Typ Max Min | Mex
t Propagation delay 15 49 71 1.5 80
(LM ALY ! 15 | 45 | 63 | 15 | 68 ns
tozn Output enable time 2 15 54 8.0 15 90 e
tom 10 High and Low level 15 53 78 15 8.4
tonz Output disable ime 2 15 49 66 15 69 ns
toz from High and Low level 15 56 75 15 80
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V:t, = 1, = 3ns; C, = 50pF
’ TAACT11241
SYMBOL PARAMETER WAVEFORM T, = 25°C T g UNIT
Min Typ Max Min Max
t Propagation delay 15 M %0 15 10.0
PLH 1 ns
torp ALY 15 63 | 85 15 X
tozn Output enable time 2 15 75 1.3 15 123 ns
toz to High and Low level 15 74 105 15 13
torz Output disable time 2 15 76 10.6 15 11.0 s
t from High and Low level 15 82 1.2 15 1.7
AC WAVEFORMS ac: Vi = 50% Vi, V= GND 10 Voc- ACT:V,, = 1.5V, V, = GND o 3.0V
Wavef 1. Waveforms Showing the Input (A)t0 Waveform 2. Waveforms Showing the 3-State Output
Output (Y,) Propagation Delsys Enable and Disable Times
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7AAC/ACT11244
Octal Buffer/Line Driver; 3-State

Product Specification
FEATURES GENERAL INFORMATION
« Octal bus interface CONDITIONS TYPICAL
« 3-State buffers svusoL PARAMETER 'I'A 2 25°C; GND = OV. AC | ACT UNIT
« Output capablliity: :+24 mA :PLHI mﬁm delay C, = SOpF; ’vec SV 7 57 ns
« CMOS (AC) and TTL (ACT) voltage PHL n™> 'n
tevel Inputs :cc '53"2" f= TMHz; 27 | 27
. Power dissipation 9= ; Enabled
5002 incident wave switching Cpp por butter [ V= 5OV 1= TWHE oF
« Center-pin V... and ground con- ¢S, s0pF: Disabled e ®
figuration to minimize high-speed - L .
switching noise Cn Input capacitance V= 0Vor Ve 40 | 40 | pF
* 1o category: MSI Cour | Output capacitance | V= OV or Ve 10 | 10 | pF
Per Jodec JC40.2
DESCRIPTION Yarcy | Latch-up current Standard 17 800 | S00 | mA
The 74AC/ACT11244 high-performance Maximum input rise or - X -
CMOS dovices combine very high speed | 2¥2Y | tal rate; Data inputs | Ot = 5%+ Voo = 85V 10 | 10 | neV
and high output drive comparable to the
most advanced TTL families. Note:
The 74AC/ACT11244 device is an octal - Cpp i Used o determine the dynamic power dasipaton (P, in yW):
buffer that is ideal for driving bus lines or P =Cpp x Ve X, + E (€ x Vg x 1) where:
buffer memory address registers. The f, = input frequency in MHz, G, = output load capacitance in pF,
devicefeatures two Output Enables (10E, fo, = output frequency in MHz, Ve, = supply voitage in V.
zﬁE). o.ach controlling four of the 3-State (G, * Vccz 1) = sum of cuputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP 74AC11244N
(300mil-wide) 40°C 1o +85°C 74ACT11244N
24-pin plastic SO 74AC11244D
{300mil-wide) 40°C o +85°C 74ACT11244D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N snd D Packages .
U 7Y 1, |
w, [ [24] 1O¥ B ! Binden
w, 2 8] 1, n i | Yy : =
v, g m]n, an A2 ™, L [ 1
w, [ (7] 1A, “ v 2 —=2
oo 7] =, » __L.JZ_L s n s
ano 4] 9] Yoo " _‘.11 »_ 2
' aND E E vW 0y 4 __I._I.A & __'_" .
ano 9] TT]2A, n, x, B
=, (9] [, * —“[Z” po 4 _
2, [0 %u. » —21 11 - x > vl—=
L]
= O ) R S el ] .
2v, [34] 18] 25€ - ; ” Y
 —— 1
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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT11244
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
23,22.21,20 | 1A, - 1A, | Dam inputs LIENCAENEAEA
17, 16, 15, 14 2A° - 2As Data inputs t L L L L L
1,234 1Y°- 1Y3 Data outputs L H L H H H
9,10, 11,12 | 2Y,- 2Y, | Data outputs HX|H )X z 2
24,13 15, 20F | Output ensbies
5,6,7,8 GND Ground (0OV)
18, 19 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TAAC1 1244 _TiAcTIZue UNIT
. Min Nom Max Min Nom Max
Vee DC supply voltage' 30 50 55 45 50 55 v
v, Input voltage o Voc 0 Vcc v
Vo - Qutput voltage 0 Vcc o Vcc "
ition ri ta 0 10 ] 10
AVAV Input transition rise { Da nsV
or fall rate Output enable ° 5 ) 10
TA‘ Operating free-air temperature -40 +85 -40 +85 °C
NOTE: ’
1. No electical or g ch mnpou‘ﬁoduvcc<w.wumwwavbmtmm.wmmaw.ldo\dawmmwﬂl
maintain & previously established logic state.
ABSOLUTE MAXIMUM I?ATINGS1
SYMBOL PARAMETER - TEST CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 v
V, <0 -20
. "DC input diode curent’ 13 mA
I _ V> Voo 20
or
Vi | DC input vohage 051V, 405 v
Vo <0 -50
1 DC output diode current® v °<V ™ mA
vO DC output voitage 05t0 voc +05 v
OC output source or
lo sink current per output pin Vo =00 Ve 50 mA
lee DC Ve current 1200
or mA
lenp OC ground current 1200
TSTG Sworage temperature 651 150 °C
Penwor Ghasipation per package Above 70°C:derate finearly by BmWIK 500 W
[
TOT " Power dissipation per package .
Plastic surtace mount (SO) Above 70°C.derale iinearly by SmW/K 400 mw
NOTES: '
1. Stresses beyond thoss isted may cause permanent damage to the device. These are stress ratings only and f. P of the devi these or any other
to absolute imum-rated conditions for extended periods

conditions beyond those indicated under “recommended operating conditions® is notimplied. E: p

may affect device relisbility.
2. The input and output voitage ratings may be exceeded if the input and output current ratings are observed.
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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT11244
DC ELECTRICAL CHARACTERISTICS :
TAAC11244 TAACT11244
T, = 40°C = -40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Tam+25°C| A" gsec | Ta=+25%C 6 a5ec | UNIT
V | Min [ Max | Min [ Mex | Min | Max | Min | Max
30 [210 2.10
High-level
Vi input voltage 45 | 3.8 3.15 20 20 v
55 | 385 385 20 20
3.0 0.90 0.90
Low-leve!
Ve input vol 45 1.35 1.35 0.8 0.8 v
55 168 188 08 08
30 | 29 29
Ion = -50pA 45 | 44 44 44 44
‘\’; - 55| 54 54 54 54
High-level L
Vo | output voltage o Iop = 4mA 30 |258 248 v
Vv 45 |3.04 38 3.94 ‘38
™ o = -24mA
55 |4.94 48 494 48
Loy, =-75mA’ 55 385 385
30 0.1 0.1
o = SOHA 45 0.4 0.1 0.1 0.1
“’/1 = 55 0.1 0.1 0.1 01
Low-level
VoL | cutput voltage o} o = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
] Ioy = 24mA
55 0.36 0.44 0.36 0.44
1
Iy = 7SmA 55 1.65 1.65
Input leakage
I ot V, = Vg o GND 55 0.1 1.0 0.1 10| pA
3-State output off-state| V, =V,
loz rent ‘)o "'cc or't"sno L1 105 150 105 450 pA
Quiescent supply V Vap of GND, :
lec current - e 55 80 80 8.0 80 | pA
Supply current, Ono input at 3.4V, other inputs ?
Alec | TTLinputs High? | ‘atVog or GND 58 0® 10| mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the et should not exceed 10ms.
2. Tmmm:naunInwpplymmbvud:lnwlmhuu\odhmmmwmmMWchc
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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT 11244

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = ov: tn =te = 3ns; C_= 50pF

74AC11244
SYMBOL PARAMETER WAVEFORM T, n 425°C Ty=40Cto uNIT
A +85°C
Min Typ Max Min Max
on Propagation delay ; 15 | 71 ] 93 | 15 | 102 "
tory ABY 15 | 63 | 86 | 15 | o5
tozn Output enable tme 2 15 | 80 | 107 | 15 | 118 "
tony 10 High and Low level 15 | 79 | 106 | 15 | 119
torz Output disable time 2 15 | 59 | 78 | 15 | e3 .
tor s from High and Low level 15 | 72 | o4 | 15 | o9
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = OV; o =tz = 3ns; C| = SOpF
7aAC11248
SYMBOL PARAMETER WAVEFORM T, = +425°C Ta -::;c to UNIT
Min Typ Max Min Max
o | P (B ETR G e -
'PH. Ay o n 5 X X . :
tom Output enable tme 2 15 | 54 | 77 | 15 | os -
toy | 1 Highand Low level 15 | 54 | 78 | 15 | a5
torz Output dizable me 2 15 | 52 | 70 | 15 | 78 "
tg from High and Low level 15 | s8 | 78 | 15 | 82
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = OV; p=tp = 3ns; C, = 50pF
7aACTi1242
SYMBOL | - ‘PARAMETER WAVEFORM T, = 425°C Ta ’.;‘52;" to UNIT
‘ Min Typ Max Min ‘Max
1 Propagation delay 15 | 60 | 88 | 15 | 99
PLH 1 § ns
torn ALY 15 | 54 | 86 | 15 | 92
togm Output enable time 2 15 | 68 | 13 | 15 | 128 "
tomy 10 High and Low level 15 [ 67 | 105 | 15 | 114
oz Output disable 6me 2 15 | 74 | 98 | 15 | 104 "
tPLZ from High and Low level 1.5 7.8 108 15 1.2

Waveform 1. Waveforms Showing the Input (A)to Waveform 2. Waveforms Showing the 3-State Output
Output (Y,) Propagation Delays Enable and Disable Times
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FEATURES

Octal bidirectional bus Interface

3-State buffers

Qutput capability: £24 mA

« CMOS (AC) and TTL (ACT) voltage
level inputs

« 500 incident wave switching

« Center-pin VC and ground con-
figuration to nﬁnlmlu high-speed
switching noise

'cc category: MSI

DESCRIPTION

The 74AC/ACT1124S high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11245 device is an octal
transceiver featuring noninverting 3-State

74AC/ACT11245

Octal Transceiver with

Direction Pin; 3-State

Product Specification
GENERAL INFORMATION
CONDITIONS TYPICAL
symeoL PARAMETER TA =25°C; GND = OV AC | ACT UNIT
t, .,/ | Propagation delay )
tm An © Bn‘ or Bn © An GL = S0pF; VOc -5V 45 58 ns

Voc = 5.0V; f = 1IMHZ;

. Power dissipation | C| = SOpF; Enabled 1%

PO | capacitance per bufter'(y ___5.0V; f = IMHE; o lwl’
C_ = 50pF; Disabled

(.‘.N Input capacitance V' =0Vor Vcc 40 40 pF

Cpo VO capacitance Vi=0VorVe, 12 12 pF
: ) Per Jedec JC40.2

larcH Latch-up cumrent Standard 17 500 | 500 | mA

Maximum input rise or X .
AVAY | ourate C, = SO0pF; Vo = 55V 10 10 | nsV
Note:

1. Cppls used 1o dohnmno the dynamic mr dissipation (P, in uW):

P -cmxvcc xf +Z(0Luvcc xfo)m
|' .hputlnqnncymMHzG = output load capacitance in pF,

bus compatible outputs in both send and = output lrmncy in MHz, V., = supply voltage in V,
receive directions. The control function }; (C_xVec xro)-.umoiwtpm
implementation minimizes externaltiming
requirements. The device features an ORDERING INFORMATION
Outpu;I Erglblo (55() g:zutfmory :ucld PACKAGES TEMPERATURE RANGE ORDER CODE
ing and a Direction ) inputfor direction - " -
control. fsommm orF “40°C 10 +85°C 7%&1‘1?5574
24-pin plastic SO T4AC11245D
{300mil-wide) ~40°C 10 +88°C 74ACT11245D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
» 13 P~
N S i 5 1 - E_E‘ Ton o
A 3] &., | 2 ' 3ez(am)
A’ [: EILY P '{;“ [ 'ﬁjﬁ_ ® 1 vi1d P>
E] % . A %IL = E: vy j
E [:.i] s, L/ 2 22
aND [ 9] Ve . __a_.d‘ ‘; [ s ” 0
ano 7] %] Vec N + %—15- » . I 2
awno [} i7]8, ' | 5 »,
s A '_%_LL " R 7
s, [ [W)s, » -—l—f . 10 18
A, [¥] i), o A , . LN it
A, [01] e, - A '%1— uA AL R 1
a, (7] 13] 5 : % w
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Product Specification

Octal Transceiver with Direction Pin: 3-State 74AC/ACT11245
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS INPUTS/OUTPUTS
24 DIR Direction control input .3 DIR ‘" B"
hamba | Ag-A, | Datinpuioutputs (A side) LU [0 | A8 | inpuss
L H inputs BeA
23,22, 21, 20, -
17, 16, 1;. 14 | Bo-B, | Datainputsiovtouts (B side) H X 2 2
13 OF Output enable
56,78 GND | Ground (OV)
18, 19 vg; Positive supply voitage

RECOMMENDED OPERATING CONDITIONS

TAACI11248 T4ACT11245
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voitage' 3.0 80 55 45 5.0 55 v
v, Input voltage 0 Ve 0 Vcc v
Vo Output voltage 0 Vee 0 Vee v
input transition rise
AVAV or fall rate 0 10 0 10 nsV
Ta Operating free-air temperature 40 +85 40 +85 °C
NOTE:
1. Noet or switching ch '.‘_moodﬁodnvw<w.Owdonhmﬂ“stmnmmm.hnMMw.umwrﬂ!
maintain a previously established logic state.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage -0.510+7.0 v
V' <0 -20
I DC input diode current? mA
K ' Vl > Voc 20
or
Yi DC input voltage 0510 Vgs 405 v
VO <0 -50
t DC output diode current mA
oK Vo > Voc 50
or
Yo | DC output vottage 050V, 405 v
DC output source or
[ o sink per pin VO =0t Vcc +50 mA
[ DC V.. current 1200
(] cc mA
lenD DC ground current 1200
TSI’G Storage temperature 851 150 °C
Pover dissipaton per package Above 70°C:derate finearly by BmW/K 500 mw
P.
Plastic surface mount (SO) Above 70°C:derate inearly by 6mW/K 400 mw
NOTES:

1. mwmuwmmmmnmm.Mumwmuwnwwmmumdmmnvnuwwom«

wmmmwwwmwmm'bmwu. Ewobmwwwmm.mmwiods
may affect devioe refiabiiity.

2. mmmmwmpmquwnmmwwmmmmm.
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Product Specification

Octal Transceiver with Direction Pin; 3-State 74AC/ACT11245
DC ELECTRICAL CHARACTERISTICS
74AC11245 TAACT11245
T, =40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta®+425°C| A% 30 |Ta=*25C| A qsec | UNIT
V | Min | Max | Min | Mex | Min | Max | Min | Max
30 [210 2.10
High-level
Ve | ingut vot 45 315 315 20 20 v
55 | 3.85 385 20 20
: 30 0.90 0.90
Low-level -
Vi | inporvoltage 45 135 135 0.8 08| V
55 1.85 185 08 08
30 | 29 29
fon = “SOMA 45| 44 44 a4 ry
‘3' 55| 54 54 54 54
High-level " -
Vou | output voltage - Ton = 4mA 30 | 258 248 v
v 45 |304 38 3.04 38
M iy = -24mA
55 | 494 48 494 48
Tow™ -75mA’ 55 385 385
30 0.1 0.1
Io = SOWA 45 0.1 o1 0.1 0.1
‘\I/' - 55 0.1 0.1 0.1 01
Low-level L
Vor | output voltage e ToL = 12mA 30 0.36 044 v
v 45 0.38 0.44 0.36 0.44
| ] lu-zlmA
55 036 044 0.36 0.44
; o 75mA’ 58 1.65 1.65
[, | iobutlsakage V, = Ve or GND 55 10.1 £0 £0.1 £10| pA
3-State output off-state| V, =V, orV,,,
loz | current V|o'!oc oND 55 105 +50 105/ 150 pA
Quiescent supply V, = V.., or GND,
lec | current h é Y s5 8.0 80 80 80 | pA
Supply current, One input &t 3.4V, other inputs
8lge | TTLinputs High? 8tV or GND 55 09 0] mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. mmmmminwmmmuumwmuhumunmmmwmmmov«vw
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Signetics ACL Products Product Specification

Octal Transceiver with Direction Pin; 3-State 74AC/ACT11245

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = o 1q =t = 3n8; G, = S0pF

TaACT1248
SYMBOL PARAMETER WAVEFORM T, = 25 Tastoste UNIT
Min Typ Max Min Max
ton Propagation deiay D 1565 |1z | 15 | 128 | -
torg A DB B LA 15 | s7 | 85 | 15 | o7
tomm Output enable tme 2 15 | 86 | 142 | 15 | 159 )
tom 1o High and Low level 15 | 82 | 118 | 15 | 127 "
torz Output disable tme 2 15 | 77 | 08 | 15 | 13 -
Yo from High and Low level 15 | 85 | 120 | 15 | 130
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.8V GND = OVitn =t = 3ns; C, = S0pF
74AC11248
SYMBOL PARAMETER WAVEFORM T, = 4285 Ta phei uNIT
Min Ty Max Min Max
toun Propagation delay ; 15 | 48 | 85 | 15 | o5 ™
oy A,0B B wA 15 | 41 | 63 | 15 | es
tom Output enable tme 2 15 | 62 | 102 | 15 | 114 "
tho 10 High and Low level 15 | 59 | 86 | 15 | o5
torz Output disable tme 2 15 | 6« | 68 | 15 | s "
o from High and Low level 15 | 70 | 96 | 15 | 104
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND « OV: tg = g = 3ns; C,_= SO0pF
TAACT1I248 v
SYMEOL PARAMETER WAVEFORM T, =428°C Tanlost UNIT
Min Typ Max Min Max
tom Propagation delay 1 15 6.2 9.2 1.5 10.0 "
tory, A 0B B oA 15 | 54 | 86 | 15 | 91
toz Output enable Sme 2 15 | 81 | 120 | 15 | 132 -
ha %0 High and Low level 15 | 82 | 17 | 15 | 129
oz Output disable tme 2 15 | o8 | 118 | 15 | 129 .
: from High and Low level 15 | 98 | 120 | 15 | 139

AC WAVEFORMS ac: Vi =50% Voo V= GND 0 Vee: ACT V=18V, Vyy=GND® 3.0V

Waveform 1. Wavelorms Showing the input to Output Waveform 2. Waveforms Showing the 3-Stste Output
Propagation Delays Enable and Disable Times
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FEATURES

Output capabliity: 24 mA

CMOS (AC) and TTL (ACT) voltage

level inputs

- 500 incident wave switching
Center-pin V... and ground configu-

ration to ﬁﬁnlmlu high-speed

switching noise

+ o category: Msi

74AC/ACT11251
8-Input Multiplexer (3-State)

Preliminary Specification
GENERAL INFORMATION
e CONDITIONS TeicAL [

SYMBOL|  PARAMETER T, = 28°C; GND = OV AC | ACT

t Propagation delay .

'm:’ oY C, = SO0pF: Voo = SV 48 | 86 | s

Vo= 50V; {= 1MHZ; s | eo
c Power dscip‘n'on C, = SOpF; Enabled ;
PD | capacitance Vo = 5.0V. f = 1NHZ; s | 18 P

OL-SOpF;W

Cn Input capacitance

\I| =0Vor Voc 3s 35 pF

DESCRIPTION Cour | Ovutput capacitance V=0V or Voo Disabled | 80 | 80 pF
Maxi i
The 74AC/ACT{1251 high-performance | Atav | peemu® aBElbor | G, w S0pF: Vog 88V | 10 | 10 | nsV
CMOS devices combine very high speed
and high output drive comparable to the  Note:
most advanced TTL families. 1. Cppisused o dobﬂgim the dynamic 902“"' dissipation (P, in uW):
P, =CprxV xf+2(CLxV xl&wh’r.;
The 74AC/ACT11251 provides an 8-to-1 D “PD" CC "I cC
multiplexer with three select lines and a fy = Input frequency in MHz, C, = cutput load caf n pF.
common output enable. The state of the o -outpmlzroqu-myinMHz. Vo = supply voltage in V.,
Select (S, ) inputs determines the particu- (G x V" x1g) = sum of cutputs
lar input fine from which the data comes.
The Output Enable (OF) input is active- ORDERING INFORMATION
:::.' ':Nher; SEJ: :*ioh;‘l::': 3?;:%‘355" PACKAGES TEMPERATURE RANGE ORDER CODE
e re i - - -
ance "OFF™ state regardless of all other :m oip -40°C 10 +85°C 77 ::‘?1‘12:5‘#‘
input conditions. - .
‘ _ 16-pin plastic SO 40°C to 485°C 74AC11251D
The device is the logic implementation of | (150mil-wide} 74ACT112510
a single pole, 8 position switch where the
position of the switch is determined by the
logic levels supplied to the Select inputs.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N snd D Packages
U FRN
e Lt %" 1 16 18 14 13 11 10 @ e [
5 ? o
G TITTIT N O
= 411 Iy Uy g iy 1y 0y 1g by 1le v
anp 73] [73)1, s—1s, [TEl B
V[ ) vee % T L
LY E E Is 2 —dq ﬂ' T 4
s, E E ] Y \ %—' 4
s, 9] 3]ty l T v :
s s
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Preliminary Specification

8-Input Multiplexer (3-State) ‘ 74AC/ACT11251
LOGIC DIAGRAM
'y 1 [ 1, 1 Iy t, Iy

3 1 3
v v
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
6,78 S, Select inputs
2 OF Output ensble input
159110 | lot; | Damiputs
3,5 v.Y Data outputs
4 GND Ground (0V)
12 chc Positive supply voitage
FUNCTION TABLE

INPUTS oUTPUTS
-] S |8 |OE| v Y
X X X H 2 z
L L L L Iy Io
L L S . I S IR P I
L H L L 1 Iz
L H H L Iy | Ty
H L L L I, T,
Hl L H L g0
H H L L s I‘
H H H L i, I7
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Preliminary Specification

8-Input Multiplexer (3-State) ' 74AC/ACT11251

RECOMMENDED OPERATING CONDITIONS - '
[SYMBOL | PARAMETER TEAC11151 74ACT11181 UNIT

Min Nom Iq Min Nom - Max
Vec | DC supply vohage™ 30 5.0 55 45 50 55 v
v, Tnput voltage 0 Ve [} Vee v
Vg [ Output voliage 0 Vee 0 Vee v
~AVAV TRpUT Transiton rise or Tall rate ) 10 [} 10 nsiV
T Operating froe-aif Wmperature -0 +85 -0 +85 <
NOTE: ‘
1. No ical or ing irigtics are specified at Ve, < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will
maintain a praviously established logic state.
ABSOLUTE MAXIMUM RATINGS _
SYMBOL : PARAMETER ’ TEST CONDITIONS RATING UNIT
Vcc DC supply voltage. . -0.5t0+7.0 . v
V| <0 -20 -
| DG input diode current® . mA
1K V. > Vw ° 20
or
Vi | G input voltage . 0510V 405 v
Va <0 50
\ DC output diode current? (i mA
oK Vo> VOC 50
or §
Vo | DC output voitage ‘ 0810V, 105 v
DC output source or ' v
o | sink per output pin Vo000V 50 mA
I DC V current S 100
& «© _ mA
lanD OC ground current’ 2100
TsTG Storage temperature e 8510 150 C
Do es pation per package Above 70°C:derate Ineerly by BmW/K 500 W
P.
TOT | Power dissipation per package
Plastic surt ¢ (SO) Above 70°C:derate Inearly hy egwn( 400 mwW
NOTES:
1. Stresses beyond those isted may cause permanent damege 1o the device. These are stress ratings only and functionsl operation of the device at these or any other
conditions beyond those indicated under “recommended aperating conditons”® is notimpiied. Exp 0 abegiute-maximum-rated conditions for extended periods
may atfect device reliability.

2. The input and sutput voitage ratings may be excesded I the input and output current ratings are cbearved.
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Preliminary Specification

8-Input Multiplexer (3-State)

74AC/ACT11251
DC ELECTRICAL CHARACTERISTICS
o 78AC11251 J4ACT11251
SYMBOL|  PARAMETER. | TEST CONDIMONS Voe | Ta=s25%C TA";’,: T, =425°C TQ"'::,;C UNIT
V | Min | Max | Min | Max | Min l‘ux Min | Max
. 30 [210] |210
Vir | it vrage 45 |38 315 20 20 v
55 (385 3.5 20 20
30 090 0801
Vi | it vange 5 135|138 08 o8| v
3 768 165 08 08
30 | 28 29 T
Ty = -SOMA 45 [ 44 Y] 4 RY
vi= . 55 54 54 54 54
Vou omt-oo ‘;n:. og, = 4mA 30 | 258 248 ) v
v Y R 45 (304 38 394 38
OH 5.5 [494 48 4.94 48
Jop = _75mA’ 58 3.8s 385
30 0.1 01
ly = SOMA 45 0.1 0.1 0.1 0.1
Vi= i : 3 0.1 0.1 0.1 0.1
Voo mxm “;l:. I = 12mA 30 036 0.44 v
Ve e 45 0.36 044 038 0.44
o [ 0.36 0.44 0.36 0.44
7 Iy = 75mA’ 55 165 1.65
I mf’:‘*“‘ V, = Vg of GND 55 0.4 +10 0.1 £$10] A
loz :f:;“"’““’,"‘““ :,’10 '_Y\’&,:'O‘:lgm 55 05 150 08| |50 pA
log | Cuiescent supply :gz:oc"e"D- o |es 80 % 80 0 | A
Blg ﬁm;“"":,"i;'hz -3"\73&%“’-““’""‘ 55 09 10| mA
NOTES:

1.
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Preliminary Specification

8-Input Multiplexer (3-State) E 74AC/ACT112561

AC ELECTRICAL CHARACTERISTICS AT 3,3V £0.3V GND = 0V;t, = i = 3ns; C; = SO0pF

TaAC11261
sYMBOL PARAMETER WAVEFORM T, s 425°C Taz 0Tt uNIT
Min Typ Max Min Max

t Propagation delay . 15 70 8s 15 93

toen I oY ! 15 ( 69 | 83 | 15 | 89 "
1 Propsgation delay 1% | 61 | 785 | 15 | &1

torn [ ! 15 | 68 | 80 | 15 | 88 ne
Toun Propagation delay ; 18 | 100 | 118 | 15 | 128 -
ooy, S oY 15 | 98 | 11 | 15 | 121

1 Propagaton delay 18 | 8% | 104 | 45 | 113

e | 8@Y _ ! 15 | 96 [ 11| 1s | 121 "
i Propagation delay 185 | 48 | 58 | 15 | &3

tha BEwY » 2 1s | ss | 68 | 15 | 72 ne
i Propagation delay 15 Y] 54 15 58
ooy ;s;.ﬁ 2 is | so | 3 | 15 | es e
Yo | Propégaton delay i85 | 43 | 88 | 15 | S7

':HL; OEwY : 2 15 | so | e2 15 | 64 ne
1 Propagation delay 15 | 40 | S1 | 15 | 54

P

o TEn? 2 15 | 44 | s8 | 15 | s8 "

AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND =0V, tg=tp=3m.C = SOpF
‘ ' 7aAC11281
SYMBOL PARAMETER | waverorm T, =425 Tan 40t uNiT
Min T Mex Min Max

t Propagation delay ' 15 48 8.1 15 67

PLH
o oY ! 15 | 47 | 6o | 15 | s "
t ~ Propagation delay 15 4. 54 15 58

PLH g
oy, s ! 15 | 45 | s9 | 15 | e« ne
o “Propagation delay 1 1.5 [ 79 15 [X] ns
oo S oY 15 | 65 | 78 | 15 | us
toL Pmpueaﬁon delay 9 15 59 72 15 78 ns
tout S, 15 83 7.7 15 84
t Propagation delay 1.5 32 48 15 | 47

P2H :
o BEwY : 2 15 | s8 [~ 81 | 15 | 54 ns
T Propagaton detay T8 | 20 | 42 | 15 | 44

PZH
tom 1] 2 15 | as | «8 | t5 | 51 ne
t Propagation delay 15 40 53 15 54

PHZ
o SEwyY 2 15 | a4 | 56 | 15 | s9 ne
t Propagation delay 15 36 48 15 50

PHZ 2 .
s DoV 15 | 37 | 49 | 15 | s ne
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Preliminary Specification

8-Input Multtiplexer (3-State) 74AC/ACT11251

AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V: tn = tp = 3ns; C, = SOpF

T4ACT11251
sSYMBOL PARAMETER WAVEFORM T, =428C Ta '.“"",c’c to UNIT
Min Typ Mex Win Max
t Propagation delay 15 6.4 78 15 [13
PLH
tpHL oY ! 15 | 67 | 81 15 | 87 ns
t yon delay 15 6.0 74 15 79
PN W
towe I ® ! 15 | 50 | 73 | 15 | 79 n
toLn Propagation delay 1 15 93 10.9 15 11.8 o
tor S vy 15 | s2 | 98 | 15 | 107
T jon delay 16 | 78 | 95 | 15 | 102
v s, ! 15 | 88 | 104 | 15 | 114 "
1 ropagaton delay 15 | 53 | 67 | 15 | 70
p;
o CEwY 2 15 | 48 | 62 | 15 | 68 "
T fon delay 16 | 52 | 65 | 18 | 70
P
tog -7 2 15 | 47 | 60 | 15 | 64 ne
1 Propagation delay 15 | 60 | 78 | 15 | 77
e oy 2 15 | s2 | 64 | 15 | &7 "
1 Propagation delay 15 | 89 | 72 | 15 | 78
e ErY 2 15 | 49 | 62 | 15 | s ns

8.1 BeuTe \ ™Yo
t Py t ot f
e
v, ¥ outrurs vy Vou
L 1™
=W
Waveform 1. Waveforms Showing the Dats inputs {1 o 8nd Wavelorm 2. Waveforms Showing the Output Enable Input
Select Input (8 ) to Output (Y, V) Propagation Delays (OE) to Output (Y, V) Propagation Delays
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74AC/ACT11253
Duadl 4-Input Multiplexer;

3-State

Product Specification
FEATURES GENERAL INFORMATION
« 3-State outputs for bus Interface CONDITIONS TYPICAL
and multiplex expansion symBoL PARAMETER T, = 25°C; GND = OV AC | ACT UNIT
+ Separate 3-State Output Enable t Propagation delay .
Inputs t::-l’ eyt Cy = 50pF; Vo = 5V 7 |l 65 | ™
- Common Select inputs vot:_ -s::FY; t= tMHZ; a5 “
« Output capsbllity: 124 mA Cpp | capacitance per Enabled oF
- CMOS (AC) and TTL (ACT) voltage mukiplexer' Vec '5:";" t= 1MHz; 1| 1s
level inputs e Yl
+ 500 incident wave switching Cn_ | Input capacitance V VorVee 35 | 35 | #F
« Center-pin V,, og and ground con- Cour | Output capacitance v. =OVorVo,; Dissbled | 8 8 | ¢F
figuration to minimize high-speed Per Jedec JC40.2
switching noise 'uarcH | Lasich-up current Standard 17 500 | 500 | mA
N | : MSt Maximum input rise X
cc cutegory suav | Masimominputrise or | ¢, _sopF; v =85V | 10 | 10 | eV
DESCRIPTION Note:
The 74AC/ACT11253 high-performance 1. Cpgisused© dﬂl'mh' the dynamic W dissipation (Pyy in pW):
CMOS devices combine very high speed Po'cpo"vcc xf)+Z(C Voo xfo)mn
and high output drive comparabie to the f, = input frequency in MHz, C| = output load capacitance in pF,
most advanced TTL families. f -mmwuz Vog = supply vokage in V,
The 74AC/ACT11253 device provides i(c L X Vo * fo) = sum of outputs
two identical 4-input multiplexers with 3-
State outputs which select two bits from ORDERING INFORMATION
four sourou salected by common select PACKAGES TEMPERATURE RANGE ORDER CODE
inputs (S . When the individual out- T3 plastic DIP 74AC11253N
put enable (] , 20F) inputs of the 4- (;:,nm...u.) AC 10 +85°C T4ACT11253N
input multiplexers are High, the oulputs 6pin ) 7aAC11253D0
are forced to a high impedance state. (150,“' wide) ~40°C 1o +85°C 74ACT11253D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
L} [ ] [
a —
s, [ J (78] 0, ‘l :d -‘-‘ }
s, L2 58] , . WX
el e afn ™ 2ola
™ wl—s ]
om0 [4 (9] vy u—fn, . ° .
w3 (2] v, ': = :{& w 1 v
w0 3 ]2, ", "
"L gl s N
2, [ OE] s—a
3  § ’—d ’* "
8, » s
— . —=
2 [
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Product Specification

Dual 4-input Multiplexer; 3-State 74AC/ACT11253
The 74AC/ACT11253 devices are the PIN DESCRIPTION
logic implementation of a 2-pole, 4-posi- : us
tion switch; the position of the switch PIN NUMBER | SYMBOL ’f”‘e AND FUNCTION
being determined by the logic levels 1,2 Sg- 8, | Common select inputs
supplied to the two select inputs. 16, 15, 14, 13 1y - 11y | PortAdata inputs
The *11253 is the non-inverting version of 11,10.9,8 2lp- 21, | Port8 data inputs
the '11353, s 10E | Port A output enable input
7 X | Port B output enable input
3,5 1Y,2Y | 3-State data outputs
4 GND Ground (0V)
12 Vcc .| Positive supply voitage
FUNCTION TABLE .
INPUTS OUTRUT

O [ s, [ 8, | I\, To [t [ 1y Y,

H X X X 3 X X 2

L L L L X X X L

L L L H X X X " H

[ H L X L X X L

L H L X Ml X X H

L L H X X L X L

L L H X X H X H

L H H X x [ x L L

L H H X X X H H
H = High voltage level steady state "
L = Low vohage leve! steady state
X = Don't care
Z « High4mpedance “OFF* state
LOGIC DIAGRAM .

' oF, 'n s 'm n s, ‘e n 'n s &,
[ ] " 1" 1 13 ] 1 ° ] [ ] Q7
r
T
[ »
| LU L L i Ll i
[l ]
Y, %
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Product Specification

Dual 4-input Muttiplexer; 3-State o 74AC/ACT11253

RECOMMENDED OPERATING CONDITIONS

TaAC11253 F4ACT11253
SYMBOL PARAMETER : UNIT
R . ) Min Nom Mex Min Nom Max

Veo DC supply voltage' , X 5.0 55 45 50 55 v

v, Input voitage 0 . Vee 0 Vee v

Vo Output voltage [ 2 Ve 0 Vcc v

Input transition rise

AVAV | i rate 0 10 0 10 nsiV

TA Operating free-air temperature -40 ) +85 40 +85 °C

NOTE:

1. Nodmcdwmmgd\ammsnamwmnvmcw Operation betwesn 2V and 3V is not recommended, but within that range, & device output will
maintain a previously established logic state.

ABSOLUTE MAXIMUM RATlNG-S1
SYMBOL PARAMETER ) TEST CONDITIONS RATING UNIT
Ve DC supply voltage 0.510+7.0 v
. 3 V< [] -20
1 DC input diode current® mA
K Vi>Vee 20
or - .
Vi | bC input voltage 0510 Vg 405 v
Vo <0 -50
| DC output diode current® mA
oK : Vo > Vcc 50
or
Vo | DC cutput voitage 0510 Vg 405 v
DC output source or ]
lo sink current per output pin Vo=0®0Vec 50 mA
| cc DC V. current : +100
or mA
ianp | D€ ground current £100
‘l’sTG Storage temperature K 651 150 °Cc
ey Enmpaton per packege Above 70°C deraw inearly by BmW/K 500 mw
P.
Tor Power dissipation per package ]
Plastic surface mount {SO) Above 70°C:derate linearly by GmWIK 400 mwW
NOTES:
1. smmwwmnmmmnmwnmm These are stress ratings only and of the devi these or any other
conditions beyond those indicated under P g conditions” is notimplied. Emwnmw-mmmrmd 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 obeerved.
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Product Specification

Dual 4-Input Multiplexer; 3-State 74AC/ACT11283

DC ELECTRICAL CHARACTERISTICS ; .
T TAAC11253 . TAACT11253

. e T, =40 T, s40C
SYMBOL PARAMETER TESTCONDITIONS | Voo [T, =e25°C| A" oen 1Af.zs°c 4 esec | UNIT
V | Min [ Max | Min | Max | Min | Max | Min | Max
» 30 |2.10 210 ‘
High-level .
Vet | input voltage H 485|318 3.15 20 20 v
85 |38s 385 20 20
130 0.90 0.90
Low-level ' B
A input voltage ‘ 45 135 1.35 08 o8 v
55 1.85 1.85 08 08
30 | 29 29
lon=50pA {4544 44 44 44
Yi= 55 |54 54 54| |54
High-leve! Vo :
Vou | output voitage e Iy = 4mA 30 {258 248 v
v 45 394 38 394 38
H o 1o, =-24mA
55 (494 48 4.94 48
A
Top = -75MA 55 385 385
30 01 0.1
o, = 50WA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 01
Low-level Vu
Vou | output voitage o lo = 12mA 3.0 0.36 o.4s v
v 45 0.36 0.44 0.36 0.44
H l“_-umn
55 0.36 0.44 0.36 0.44
loy = 75mA’ 55 1.65 1.65
Input leakage :
I V, = Vi of GND 55 0.1 £1.0 0.1 $10| pA
3-State output off-state] V. = V_ orVv,,,
loz | current & _\,.m or'SND 85 105 150 05 50| pA
Quiescent supply V, = V.. or GND,
e | curent h CI) N 85 8.0 80 8.0 80 | pA
Supply current, One input at 3.4V, other inputs
8lec | TTL inputs High? atV,, or GND 55 0o 101 mA
NOTES:

1. Not more than one output should be tested at a tiie, and the durstion of the test shouid not exceed 10ms.
2. m;&-mhcminwmmmhvndnmtm_humdmmdbdﬁlm.nw;m«mov«vcc.
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Product Specification

Dual 4-Input Multiplexer; 3-State 74AC/ACT11283
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V; tp =t = 3ns; C, = 50pF
7aAC11283
symBOL PARAMETER WAVEFORM T, = +26°C Ty=40Cto UNTT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 68 83 15 9.3
vy I, 1o nY ! 15 | 70 | a8 | 15 | 9 ns
1 Propagation delay 15 | 71 | 97 | 15 | 110
ooy, nS 1o nY ! 15 | 75 | 101 | 15 | 114 ns
tozn Output enable time 2 15 48 8.2 1.5 88 ns
tog 1o High and Low level 15 | 58 | 74 | 15 | 82
vz Output disable ime 2 15 | 50 | 63 | 15 | &7 ”
s from High and Low level 15 | 52 | 65 | 15 | 69
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND =0V, t =t = 3ns; G = 50pF
7aAC11253
SYMBOL PARAMETER WAVEFORM T, =425 Ta ’0“'“,: to uNIT
Min Typ Max Min Max
t Propagation delay 1.5 45 89 15 66
PLH 1 ns
torp I, o nY 15 | 48 | 63 | 15 | 69
t Propagation delay 1.5 49 70 1.5 79
tory, nS o nY ! 15 | 52 | 73 | 15 | 82 ne
toa Output enable tme 2 15 | 34 | 48 | 15 | si "
tomr 1 High and Low level 15 | 40 | 53 | 15 | s8
torz Output dsable tme ) 15 | 47 | 60 | 15 | 63 -
oy from High and Low level 15 | 48 | s9 | 15 | 62
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tn =t = 3n8; C_= S0pF
TAACT11253
SYMBOL PARAMETER WAVEFORM T, =425 Ta :;‘:,;c to UNIT
Min Typ Max Min Max
t Propagation delay 15 | 87 | 74 | 15 | 3
vl I, nY ! 15 | 72 | 108 | 18 | 1.7 s
toLH Propagation delay 1 15 68 98 15 1.0 ne
oy, nS o nY 15 | 91 | 126 | 15 | 143
togm Output enable ime N 15 | 50 | 78 | 15 | 8s -
togy 1 High and Low level 15 | a8 | 73 | 15 | a3
oz Ouiput disable tme 2 15 | 64 | 88 | 15 | 92 n
torz from High and Low level 15 59 74 15 78 i
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Product Specificatiun

Dual 4-Input Multiplexer; 3-State

74AC/ACT11253

AC WAVEFORMS AC: Vi = 50% Voo, Vg = GND 10 Ve, ACT : V) = 1.5V, V), = GND 10 3.0V

Waveform 1. Wavetorms Showing the Input (1, snd n8)
to Output (nY) Propsgation Delays

LA

Wavelorm 2. Waveforms Showing the 3-State Output
Enable and Disable Times
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74AC/ACT11257

Quad 2-Input Multiplexer

(3-State)

Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Output capabliity: 124 mA SYMBOL|  PARAMETER T. = 25°C: GND = OV ac T acr] UNT
+ CMOS (AC) and TTL (ACT) voltage [ Nkt
level inputs e Z’"’:."?L‘v""’ C = 50pF; Voo = 5V 43 | 57 |
- 500 incldent wave switching PHL ' VTSN T T
« Center-pin V... and ground configu- Power dissipation cfc. SOpF; Enabled 7 | 4
ration to finimize high-speed Cpp | capacitance per Voo 50V = IMHE pF
switching nolse muttiplexer’ cfc- Wbiubbd H 1 “
+ lgc category: MSI Ty | inputcepacitance | ¥,= OV or Vg 35 | 35 | F
DESCRIPTION Cour | Ovutput cspacitance Vy=0Vor Ve Disabled 80 8.0 pF
The 74AC/ACT11257 high-performance | Tacy | Lath-m cument | Sor Jedec 20402 500 | 500 | mA
CMOS devices combine very high speed
and high output drive comparabie to the AVAV mm input rise or ©, = S0pF: Voo = 55V 10 | 10 | nsv
most advanced TTL families.
Nobwe:
The 74AC/ACT11257 provides four2-to-1 1. Cppisused o m the dynamic povnrdmpdon {Pp in uW):
multiplexers with 3-State outputs which Po=Cpo*V, xl ‘z(ckrvx x 1) where:
have a common sefector and a common .
output enable. Tha state of the Select (S) ""“""'"“""‘""”“‘ Gy = output load capacitance in pF,
input determines the particular register 'o = output "m in MHz, vcc = supply voltage in V.,
from which the data comes. The Output T(C Vel x fo) = sum of outputs
Enable (OF) input s active-Low. WhenE
is High, all of the outputs (Y) are forcedio ORDERING INFORMATION
@ High-impedance state regardiess of ail PACKAGES TEMPERATURE RANGE ORDER CODE
other input conditions. 20pin plasic OIP Pr— TAACTIZETN
The device is the logic implementation of | (300mik-wide) 74ACT11257N
a 4-pole, 2 position switch where the | 20-pin plastic SO 40°C 10 +85°C T4AC11257D
position of the switch is determined by the | (300mil-wide) T4ACT11257D
logic levels supplied to the Select input.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
' -
U ]
L 04 .
|V: %“: 0 MW W W12 TEBN ‘—.-hﬁi
= o LI -
* OF Sy By By My W, My Ay & ® 1 wx D
e o I
awo [7] (8] Vec 1* “
oo (3] 8] Vee v oW W o« 7 |3
-3 = T o
1 13
LA 128,y ’_
¢ [0 ], -::——
—
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Pretiminary Specification

Quad 2-Input Multiplexer (3-State) 74AC/ACT11257

LOGIC DIAGRAM

st ——Do—

",

P133REE
i

o,
o,
, v
o, . l
“ o
", .u_.>__
) D
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 - Common select input
20, 18, 14, 12 nl° - nlo Data inputs
19, 17,13, 11 nl1 - nl‘ Data inputs
2,3,8,% 1Y-4Y | Data outputs
10 "OE [ Output enable input
4,5,6,7 GND Ground (0V)
15, 18 Ve Positive supply voltage
FUNCTION TABLE
SELECT| DATA
ENABLE INPUT | INPUTS OUTPUT
OF 8 |nl|n Y
H X X X Z
t H X L L
L H X H H
L L L X L
L L H X H
H = High voitage level
L = Low voltage levet

X = Don't care
Z = High-impedance (OFF) staw
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Preliminary Specification

Quad 2-iInput Multiplexer (3-State) 74AC/ACT11257
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TAACH1267 74ACTI267 UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage” 30 50 55 45 5.0 55 v
v, Input voltage 0 Ve 0 Ve v
Vo Output vohage 0 Vee 0 Vee v
fnput transition ri
avav | DRA povintasions 0 10 0 10 .y
Ta Operating free-air tomperature -40 +88 -40 +88 °C

NOTE:

1. mmwﬁmmmwmwwav. owmmwuwumm.mmﬁum.amwml

maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDMIONS RATING UNTT
vcc OC supply voltage 0.5 10470 v
§ Vi <0 -20
! DC input diode current mA
K V' > Vw 20
or
A/ DG input voltage 0516 Vg 405 v
V. <0
. DC output diode current? o< ad mA
oK Vo > Vec 50
Vo | DC output voltage 0510 Ve 405 v
T DC output source or V,=0BV 50 mA
o sink current per output pin [+] cc
'cc DC v<>c current +100
or . mA
tenp | DC ground current £100
Tsta Storage tomperature 851 150 c
Fower Clasipaton por package Above 70°C:derat inearly by SmWIX 500 mw
P.
TOT ) Power diasipation per packegs
Plastic surface mount (S0) Above 70°C:derate finearly by 6mW/K 400 mw

NOTES:

1. mmmmmmmw-um.Mnmwmwwmumm-mumm
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure 10 sbeolute-meximum-rated conditions for extended periods

may affect device refiability.

2. The input and output volage ratings may be exceeded i the input and output current ratings are cbesrved.
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Preliminary Specification

Quad 2-Input Multiplexer (3-State) 74AC/ACT11257
DC ELECTRICAL CHARACTERISTICS
T4AC11287 TAACT11257
T, = -40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voc TA = +28°C 6 «85°C ,TA = +28°C 6 +85°C UNIT
V | Min [Max | Min | Max | Min | Max | Min | Max
30 {210 2.10
High-level
VIH input voltage 45 (315 3.15 20 20 \'J
55 | 385 3.85 20 20
30 0.90 0.90
Low-level
vl input voltage 45 1.35 1.35 0.8 08 v
85 1.65 1.65 08 08
30| 29 29
Tow = -S0HA 45 44 44 44 44
\\I/' - 55| 54 54 54 54
High-level "
Vo | output voitage o [lgy=4mA 3.0 | 258 248 v
v 45 (394 38 394 38
[ ] 'Cl'l = -24mA
55 | 494 48 4.94 48
Topy ™ “7SMA’ 55 385 385
30 0.1 0.1
'd. = 50pA 45 0.1 0.1 0.1 0.1
“’}' 55 0.1 0.1 0.1 X
Low-level v
VOL output voltage or la = 12MmA 30 0.36 0.44 v
45 0.38 0.44 0.38 0.44
VH |m = 24mA
LX) 0.36 0.44 0.38 0.44
Loy = TSmA' 55 168 185
input leakage
L | current V,= Vg O GND L 0.1 1.0 0.1 10! pA
3-Staw output of--stase| V, =V, orV,,,
loz current V'Q' J.Q or.(t:ND 55 105 +5.0 0.8 5.0 BA
Quiescent supply V,= V.. or GND,
lec | corrent ':, .&c 55 8.0 80 80 80 | pA
Supply current, One input at 3.4V, other inputs
Aloe | TTL nputs atV.., of GND 55 09 10| mA
NOTES:

1. Not more than one cutput should be tested &t a ime, and the duration of the wst shouid not exceed 10ms.
2. msummmmwmmmmuumuhwmmWw-mmw::vw.
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Preliminary Specification

Quad 2-Input Multipiexer (3-State) 74AC/ACT 11257
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND=0V; tp =t = 3ns; C| = SOpF
T4ACT1257
SYMBOL PARAMETER WAVEFORM T =25 T ';".: to UNIY
Min Typ Max Min Max
tour Propagation delay ; 15 | 58 | 80 | 15 | 88 .
oL nlo, nl‘ to nY 15 86 9.1 15 10.0
torn Propagation delay 1 15 87 9.2 15 10.0 ns
torg. StonY 15 | 78 [ 101 | 15 | 114
tozm Output snable tme 2 15 | 89 | 82 | 15 | 88 "
tot 1o High and Low Level 15 | 78 | 107 ) 15 | 120
torz Output disable Bme 2 18 | 61 | 80 | 15 | 88 "
oz from High and Low Level 15 | s | 89 | 15 | 96
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; 1y =1z = 3ns; C; = SOpF
74AC11257
SYMBOL PARAMETER WAVEFORM T, = 425°C TA";‘,':“ UNIT
Min Typ Max Min Max
1 Propagation delay 18 39 5.7 15 6.1
toog, al,, nl, 1 nY ! 15 | 48 | 65 | 15 | 73 ne
1 Propagation delay 15 | 45 | 64 | 18 | 70
thy | Sway ! 15 | 52 | 74 | 15 | a1 ne
tozn Output enable time 2 1.5 4.1 58 15 8.2 ns
tom 10 High and Low Lave! 15 | s2 | 75 | 15 | 82
torz Output disable tme 2 15 | 51 | 67 | 18 | 71 "
Yo from High and Low Level 15 | 88 | 71 15 | 78
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND - 0V;t, =1, = 3s; C, = 50pF
JAACT11257
SYMBOL PARAMETER WAVEFORM T, = 428°C v ™ uNiT
Min Typ Max Min Max
1 Propagation delay 15 | 82 | 706 | 185 | 78
ooy, nlg, nl w0 nY ! 15 | 62 | 8 | 15 | o7 ne
1 Propagation delay 15 | 61 | 85 | 15 | 92
oy, Swny ! 15 | 69 | o0 | 15 | 100 ns
togm Output enable tme 2 15 | 52 | 75 | 15 | 80
togy 10 High and Low Leve) 15 64 9.1 15 10.0 ns
Torz Output isable tme 2 15 | 65 | 82 | 15 | &9 "
tg from High and Low Level 15 | 68 | 84 | 15 | 92
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Prefiminaty Specification

Quad 2-Input Multiplexer (3-State) 74AC/ACT11257

AC WAVEFORMS AC :V,, = 50% Voe, Vg = GND B Ve ACT:Vy = 1.5V, Vyy = GND 10 3.0V

Waveform 1. Waveforms Showing the input (nl, , 8) 10 Wavelomm 2. wmmmmmmuww
Output (nY) Propagsation Deleys Ensbie and Dissble Times
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74AC/ACT11258 |
Quad 2-input Multiplexer
(3-State), inverting

Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Output capabliity: 124 mA SYMBOL| PARAMETER T, o 25°C: GND = OV ac T act| N
« CMOS (AC) and TTL (ACT) voltage [Nl
level inputs tpy/ | Propegationdelay | o _gppy  .sv a1 | 54 | ne
t i, 0l 0 nY L cc
» 50Q Incident wave switching PHL ¢ 1
1 Voo = 80V: = 1MHz; e | s
+ Center-pin V. and ground configu- Power dissipation C, = S0pF; Enabled
ration to minimize high-speed | Cpo capacitance per S AP T PF
switching nolse multiplexer CC ’ 13 | 18
C, = 50pF; Disabled
* lgc category: MSi Cp | WMout copacitance V= OVor Vo 35 | 35 | oF
DESCRIPTION Cour | Ovtput capacitance | V, = OV or Vi; Disabled [ 9 oF
The 74AG/ACT11258 high-performance | fuarcy | Lakohvup cumene | Eordedec 4402 500 | 500 | mA
CMOS devices combine very high speed e
and high output drive comparable tothe | avav ”"""'m"‘"" NPULIO O | G wBOPF; Vo = 55V 10| 10 | nav
most advanced TTL families.
Note:
The 74AC/ACT11258 provides four2-to-1 1. Cpg is used 10 determine the dynamic power cissipation (Pp, In'uW):
multiplexers with 3-State inverting outputs Po=Cpp Vo2 * § + (G x Voo x 1) where:
which have a common sz!ector and a
. f, .mmmmq-mwwhw.
common output enable. The state of the A MHz. V v
Seloct (S) input determines the particular o = Ut frequency in MHz, Vg = supply voRtage In V.
registar from which the data comes. The  Z(Cy x Vg™ x1g) = sum of cutputs
Output Enable (OF) input is active-Low. '
When E is High, all of the outputs (V) are ORDERING INFORMATION
fl:m:f t:“ ao':hich;lmz:dami state regard- PACKAGES TEMPERATURE RANGE ORDER CODE
ss er input conditions.
TR | wonew | i
The device is the logic implementation of ’so : Akl
a 4-pole, 2 position switch where the 20-pin plastic "40°C 1o +85°C 74AC11258
position of the switch is determinad bythe | (300mil-wide) ® 74ACT11258D
logic levels supplied to the Select input.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/NEC)
N and D Packages
1 - wx
s FIE)
7 %“: TR EREEREREEREE L1t P
pi= e TITITTTI S
o 7] )., OF 1y My Ny My oy My Ny &y %__‘: X %L: 2
oo [3] W] Ve 1—18 -
ano [ 6] W[ Vee W % W v_1 2
ano [7] (4] %,
s = ISR ;; .
] 124,
of [w | Ed' ::: | o}
December 13, 1968 5-201 ECN Number




Prefiminary Specification

Quad 2-input Multiplexer (3-State), Inverting 7AAC/ACT11268

LOGIC DIAGRAM

) |
> jg;:?“
> g

PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
1 s Common select input
20,18,14,12 | ol -niy | Datainputs
19, 17,13, 11 nl,-nl, | Datainputs
2.3.8,9 17-4Y | Data outputs
10 QOutput enable input
4,567 GND . | Ground (OV)
15,16 Voc Positive supply voltage
FUNCTION TABLE
ENABLE| SRy | mieute output
OF s in, e [ V
H X X | X z
L H X |t H
L H x| t
L L L] x H
L L HlX L
H = High voitage level
L = Low voitage level
X = Don't care
Z = High-impedance (OFF) state
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Preliminary Specification

Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT11258
RECOMMENDED OPERATING CONDITIONS
74AC11258 TAACT1258
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Veo DC supply voltage’ 30 5.0 (Y3 45 50 55 v
v, Input voltage ° Vec 0 Voo v
Vo Output voltage ° Vec 0 Vec v
avay | Ineutomnsiion rise ° 10 0 10 nsV
Ta Operating free-air tomperature ~40 +85 -40 +85 °C
NOTE:

1. No electical or switching characweristics are specified 8t Ve < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will

maintain & previously established logic state.

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING NIT
Vee DC supply voltage 0.5 10+7.0 v
. . V| <0 -20
| DC input diode cuent? oy = mA
o 1> Ve
Yi DC input voltage 0510 Ve 05 v
V., <0 50
( DC output diode cument? (-] mA
g( Vo > Vw 1]
Vo | DG output voitage 0510 Vg 405 v
DC output source or
o sink curent por aulput pin Vo =00 Ve £50 mA
1 DC V... current +100
g | X "
lanp | DC ground current 1100
TS‘I’G Storage temperature ‘ 851 150 )
ey aspaton per package Above 70°C:derate nearly by BmWC 500 mw
P
TOT  "Power dissipation per package ‘
Plastic surface mount (SO) Above 70°C:deratw linearly by SmW/K 400 mw

NOTES:

1. sm;mb.yﬂmnumyuuumduwnmm These are stress miings only and functional operation of the device at these or any other
indicated under absolute-maximumn-rated

cconditions bey

may affact device reliability.
2. The input and output voitage ratings may be excesded i the input and output current raings are observed.
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Preliminary Specification

Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT11258
DC ELECTRICAL CHARACTERISTICS
TAAC11258 TAACT11288
T, = 40°C T, =40C '
SYMBOL PARAMETER TEST CONDITIONS Voo [ Ta=+28°C| ‘A% ocee’ | Tame2sC| AT e’ | unim
¥ | Min | Max | Min | Max | Min | Max | Min | Max
30 210 2.10 ‘
High-level _
Ve | it 45 |35 318 20 20 v,
55 | 385 3.85 20 20
30 0.90 0.90
Low-lovel
Ve | inputvel 45 135 135 o8 8| Vv
55 165 185 Y 08
30 | 29 29
lon=SopA 45| ad 44 a4 44
‘3‘ 55| 64 54 54 54
High-level L
Vo | output voltage i gy = 4mA 30 | 258 248 v
v 45 [394 38 394 38
M oy = -24mA
: 55 494 48 494 48
logy = -TSmA’ [13 388 388
30 0.4 0.1
o = SOMA 48 o1 0.1 0.1 0.1
“”u - ‘ 55 0.1 0.1 0.1 0.1
Low-level L
Vor | output voitage o lo = 12mA 30 0.38 0.44 v
v 45 0.38 0.44 0.36 0.44
W iy - 24mA by
$5 0.38 0.44 0.36 0.44
ug_.m‘ (Y] 185 165
Input leakage
L cument V, = Vi 0f GND 85 0.1 +1.0 £0.1 $10| pA
3-State output off-state| V.=V, orV,,,
oz | owrent V.o'oéc o"SND 55 105 +50 105 50| pA
Quiescent supply V, = V. or GND,
lec | curent k; Y Y] 80 80 80 80 | pA
Supply current, One input at 3.4V, other inputs
Alge | TTLinputs atV,, or GND s L 10 mA
NOTES:

1. Notmore than one oulput should be tested at a tine, and the duration of the test should not excesd 10ms.
2 TmllmMmoinupﬂywbrndluwlmnb.auducpodmmwmmmw«vcc.
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Preliminary Specification

Quad 2-input Multiplexer (3-State), inverting 74AC/ACT11258
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V;t, ot = 3ns; C = S0pF
T4AC11258
» T, = 40°C to
SYMBOL PARAMETER WAVEFORM T, = +25C ".u-c UNIT
Min Typ Max Min Max
t Propagation delay 1.5 54 68 15 73
vy lg, ni w0 0¥ ! 15 | 82 | 77 | 15 | 84 n
1 tion delay 15 X 78 15 X
oy Sony ' 15 | so0 | 85 | 15 | 93 ns
tomm Output ensble me 2 15 53 €7 15 72 e
ton 1o High and Low Lavel 15 69 'Y 15 93
Yoz Oulput disable time 2 15 ) 70 15 74 e
thz from High and Low Level 15 | 61 78 15 FY]
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND = OV;tp =t = 3ns; C, = S0pF
TAACI1288
T, =40Cto
SYMBOL PARAMETER WAVEFORM T, »e28°C [ Sl UNIT
Min Typ Mex Min Max
X Propagation delay 15 37 50 15 53
l:".: nly, nl, w0 oY ' 15 ad €0 15 87 hs
t tion delay 15 a2 55 15 58
vl Swn ! 15 | 49 | 65 | 15 | 73 ns
toz Gutput enable time 2 15 | 87 50 15 52 e
ton 1o High and Low Lavel 15 48 64 15 70
vz Output Gisable time 2 5 «8 60 5 ) "
oz from High and Low Level 15 49 €s 15 7.1
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V, = tg = 3ns; G, = 50pF
' TAACT11288
. T, =-40°C 10
SYMBOL PARAMETER WAVEFORM T, = 425°C ASasc UNIT
Min Typ Max Min Max
t Propagation 15 54 70 15 74
iy iy, nl, 10 09 ! 15 | s3 | 70 | 15 | 78 ns
1 tion delay 15 57 72 15 77
iy ey ! 15 | 66 | &3 | 15 | 90 ne
tozn Output ensble time 2 15 50 64 15 68 e
tozt 1o High and Low Leve! 15 | eo0 17 15 83
oz Output disable ¥me 2 15 59 73 15 77
o2 from High and Low Level 15 82 78 1.5 85 ns
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Preliminary Specification

Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT 11258

AC WAVEFORMS ac Vi =50% Voo, Vi = GND B Vo ACT:V,, = 18V, V= GND o 3.0V

Waveform 1. Waveforms Showing the input (i, 8) t0
Output (n¥) Propagation Delays

Waveform 2. Wavelorms Showing the 3-State Output
Enabis and Disable Times
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74AC/ACT11280

9-Bit Odd/Even Parity

Generator/Checker
Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL

« Word length easily expanded
cascading 1y oxpa by |svueoL PARAMETER ’I'A = 25°C; GND = OV AC | ACT UNIT

« Output capsbility: +24mA o f"‘:;:"‘“' dolay | ¢, = 50pF: Ve = SV 68 | 77 | m

« CMOS (AC) and TTL (ACTY) voltage PHL n-n i -
level Inputs Cpp | rowerdespaton | Yoo o 1" WHE 1 65 | a5 | oF

- 50Q incident wave switching L.

. Center-pin V... and ground configu- Cn Input capacitance Vj=0VorVe 35 3s pF
ration to minimize high-speed ! Latch-up current Per Jedec JC40.2 500 | 500 | mA
switching nolse LATCH . Standard 17

1o Category: MSi avay | Masimom input 9 O | 6 = S0pF; Vg = S5V 10 | 10 | nev

DESCRIPTION Note:

The 74AC/ACT11280 high-performance - Cpo 16 used 1o determine the dynamic powar dissipation (Pp in pW):

CMOS devices combine very high speed Pp=CppxVeg *4+Z(C xVog xfg)where:

and high output drive comparable to the f, = inputfrequency in MHz, C = output load capacitance in pF,

most advanced TTL families. 1o = output frequency in MHZ, V.. = supply voltage in V,

2

The 74AG/ACT11280 8-bitparity genera- = 0t * Vec *fo) = sum ol ovputs

for or checker is commonly usedio detect ORDERING INFORMATION

errors in high-speed data transmission or PACKAGES “TEMPERATURE RANGE ORDER CODE

data retrieval systems. Both Even and

Odd parity outputs are availablefor gener- (‘m Dip -40°C 10 +85°C 77‘:“:1.""%':‘

ating or checking even or odd parity on up oo o —~eACT12800

1o 9 bis. (150mi-wide) 40°C 1o 485°C 74ACT11280D

The Even parity output (T.) is"High when | L,

an even number of Dm(zirsapm: (i -1,)is Expansion tolarger word sizes is acoom-

when an 0dd numbar of Data inputs are Min@ parafiel devices o the data inputs of

High. the final stage.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEENIEC)

N and D Packages
™
'y 3 U S, 2 1RGS2 ‘_:J
ty (3] 53] 1, ' I l l l l 4 e b——3s
:.E El‘ |. l‘ I. I' I‘ I. l. I' l. 13 s
12
ono 7] [T7] Vee 0
¢ [F] [0y T, I, L Zo P>
» 3] [ 3]t ] ] £
te (1] F_le, H 3 !
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Preliminary Specification

9-Bit Odd/Even Parity Generator/Checker " 74AC/ACT11280

LOGIC DIAGRAM

f Yy
vy
1

;
Vél

A

Y \‘/V_
oy
Y

D

i
i
T

PIN DESCRIPTION ) FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUTS
12.10.0.8.7 lo-'s | Datainguts l’:\m:’ :f)"'l P n | %
5 Ty | Even perity output Even-0,2,4,6,8 H L
3 o ©Odd parity output Odd-1,3,5,7,9 L H
4 GND | Ground (OV) H = High voiiage level
K Voo | Positve supply voitage L=t vomage fove
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Prefiminary Specification

9-Bit Odd/Even Parity Generator/Checker

74AC/ACT11280

RECOMMENDED OPERATING CONDITIONS

T4AC11280 T4ACT11200
SYMBOL PARAMETER uNIT
Min Nom Max Min Nom Mex
Vcc DC supply vdhoo' 30 50 [ 1] 45 8.0 85 v
v, input voltage [ Veo 0 Voc v
Vo Output voltage 0 Veo 0 Vee v
input transition rise

AvVAV or fall rate 0 10 0 10 ns/V

‘I’A Operating free-air temperature 40 +85 -40 +85 c

NOTE:

1. NonuMMquVwcw wmwmaﬂmm but within that range, & devics output witl

maintain a previously established logic state.

ABSOLUTE MAXIMUM RATlNGs1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Voo | OC supply vohage ' 0510470 v
V|<0 -20
. DG input diode current® e mA
&( i>Veo 20
Vi | OC input vottage 051 Vg 405 v
V, <0 &0
\ DC output diode current? v°; mA
ox Vo> Vee 50
Vo | DC output voitage 050 Vg, 405 v
DC output source or
o | sink aument per output pin Vo=0® Ve 50 mA
[} DC V.. current %100
& had mA
lanp | DC ground ourrent +100
Tste Sorage emperature 48w 150 °c
Romer deaipation per package Above 70°C:derste inearly by SmW/K 500 W
P
TOT  ["Power dissipation per package ‘
Proate soreos oot 180} mmmmwmwm 400 mw
NOTES:

1. mmmmmmmmoum Thees are sress miings only and unclional operation of the device at 1hese or any other
condivo sbaoiute-maximum-rated condidans

dions” ls notimplied. Exposure 1o

mmm

dod operatin

reliabilty.
2. The input and output voltage raings may be excesded il the input and ouput current ratings are cbeerved.
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Preliminary Specification

9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280

DC ELECTRICAL CHARACTERISTICS

T4AC11280 T4ACT11280
T, = 40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vec 'l'A = +25°C +85°C 'I’A = +28°C +85°C UNIT
V | Min | Max | Min | Max | Min | Max { Min | Max
30 |210 210
High-leve!
VH input voltage 45 {3.15 3.18 20 20 v
55 |38s 3.85 20 20
30 0.90 0.90
Low-evel
N ¥ E . . 0.
Vl input voltage 45 138 1.3§ 08 8 v
’ 835 |. 1.65 1.68 08 08
30 | 29 29
IOH = -50uA 48 | 44 44 44 44
‘\’; - 55| 54 5.4 54 5.4
High-lovel n
VOH output voltage o 'OH = -4mA 30 258 248 v
45 (394 38 394 38
VH 1oy = -24mA
55 {494 48 4.94 48
1
'OH = -75mA 53 385 385
3.0 0.1 0.1
for = 50KA 45 0.1 0.1 0.1 0.1
: “’; - 55 0.1 0.1 0.1 0.1
Low-eve! '
Vo. | output voltage - o |lg = T2mA 30 0.36 o4a| v
v 45 0.36 044 0.36 0.44
H ‘Q. = 24mA
55 0.36 0.44 0.36 0.44
Ioy = 7SmA’ 55 1.65 1.65
Input ieakage
b | corent V, = Vg 0r GND 55 10.1 1.0 10.1 10| pA
Quiescent supply V, = V.. or GND,
lcc current 'Ol - JJC $S 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Bloc | TTL inputs High? at Vg or GND 55 09 10 ma
NOTES:

1. Not more than one output should be tested at a tme, and the duration of the et should not exceed 10Ms.
2 Tniuislhohminlupplyammbrud\InputmhamdhmdmmwwnmuInWorvcc.
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Preliminary Specification

9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280
AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V GND=0Vitg =t «3ns.C = SOpF
TaAC11280
SYMBOL PARAMETER WAVEFORM T, = +25°C a '.;‘:,: © uNIT
Min Typ Max Min Max
tpLH Propagation delay 1 185 10.2 11.8 15 129 ns
e i, 3 15 | 115 | 130 | 15 | 140
toun Propagation delay , i5 | 10 | 125 [ 18 | 187 "
toen 1,92y 15 | 114 | 128 | 15 | 140
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND=0Vitg=t; =3ns;C, = SOpF
TaAC11280
sYmMBOL PARAMETER WAVEFORM T, =425°C Tandrse UNIT
) Min Typ Max Min Max
t Propagation delay 15 8.1 83 15 9.1
oy 1,% I ' 15 | 72 | o5 | 15 | 104 i
X Propegation delay 15 | 68 | &9 | 15 | o7
g, 1,90 ! 15 | 75 [ o7 | 15 | 106 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; tg=tp=3n8,C = SOpF
TAACT11200
SYMBOL PARAMETER WAVEFORM T,y » ¢25°C T ";‘5?': b uNIT
Min Typ Max Min Max
t Propagation delay 1.8 75 1.2 15 123
v 1,0 Z¢ ! 15 | so | 106 | 15 | 118 n
Tk Propagation deiay p 18 | 74 | 108 | 18 | 119 e
toen 1,0Zo 15 | 80 | 104 | 15 | 1e

AC WAVEFORMS AC :V,, = 50% Ve, Vy = GND® V. ACT:V), = 1.5V, Vy, « GND 0 3.0V

Waveform 1. Waveforms Showing the inputs (ln) %o Output (25. 20)
Propagation Delays
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74AC/ACT11286
9-Bit Odd/Even Parity

Generator/Checker with

Bus Drive 1/O Port

Preliminary Specification

FEATURES GENERAL INFORMATION
Generates either odd Ry ¢
* e OF sven par SYMBOL PARAMETER . UNIT
for nine data lines T, =25°C; GND = OV AC 1 ACT
. h % Propagation delay .
:l.o‘: dllon:ﬂ ssslly expanded by .ﬁ | % PARITY ERFOR | O = 509Fi Vog = 8V 69 | 86 | ns
« Direct -bus connection for parfty Vv, -S.OY;I-YMH!; s3 56
generation or for checking by using | ¢ Power dissipation Gy = S0pF; Enabled of
the perity VO port PO | capacitance Vo = 50V 1 = 1MHz; P 50
- Giitch-free bus during power up/ Cy = 50pF: Disabled
down Cn Input capacitance Vi=OVorve. s 35 pF
» Output capabliity: +24mA Coyr | Output capacitance Vi=Wor voc; Disabled 8s 8.0 pF
+ CMOS (AC) and TTL (ACT) vo Per Jodec JC40.2
o) (ACT) voltage | | s ron | Latetup cument | Por Jedec X 500 | 500 | ma
* 50Q incident wave switching avay | Mexmuminputieoor | ¢ L sopiVe, =55V | 10 | 10 | new
+ Center-pin V. and ground configu-
ration to c?nlmlu high-speed Note:
switching nolse 1. cmhuudbdﬂnnnhhd/mmicmdnluionwohuw,
* lo Category: MSI PD-cmxvoc xf+2(C xVop xlo)vm.n
% -lnputhq.nncyinmzc = outpit load capacitance in pF,
DESCRIPTION 1 :ouwkmmthHz Voc-wpplyvolhgolnv
The 74AC/ACT11286 high-performance z(clxvec x fg) = sum of outputs
CMOS devices combine very high speed
and high output drive comparable to the ORDERING INFORMATION
most advanced TTL families. PACKAGES TEMPERATURE RANGE ORDER CODE
14-pin plastic DIP 40°C to +85°C 74AC11286N
The 74AC/ACT11286 9-bit parity genera- | (300mil-wide) 74ACT11286N
tor or chacker is commonly usedtodetect |3 piastic SO 74AC11286D
errors in high-speed data transmission or (mm) ~40°C to +85°C 74ACT11286D
data retrieval systems. |t features a local
output for parity checking and a bus-driv-
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Peckages
U T 1141312109 0 7
1, [0 Wi,
WE o JEIRRRRERN
rul'ry; 3 T, ity lalaly y 4y 4y 4y
o 3 ] Ve
xar [ e DA T
'. Ez E'r ? I
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Preiiminary Speclfication

9-Bit Odd/Even Parity Generator/Checker with

Bus Drive 1/O Port

74AC/ACT11286

ing parity VO pont for parity generation/
checking.

The XMIT control input is implemented
specifically for cascading for expanding
word length. When is held Low the
parity tree is disabled and the Parity Error

output remains at a High logic level re-

ardiess of the other inputs (Io- l'). When
%ﬁ"‘ is High the parity tree is snabled.
Parity Error indicates a parity error when
either an even number of inputs are High
and Parity VO is forced to Low, orwhen an
odd number of inputs are High and Parity
VO is forced High.

The VO control circuitry is designed so
that the 1O port will remain in the high-im-
pedance state during power-up of power-
down 1o prevent bus glitches.

LOGIC DIAGRAM
PIN DESCRIPTION.
PIN NUMBER | SYMBOL NAME AND FUNCTION
2,1, 14,13,
12,10,9,8,7 | lols | Detminputs
3 PARITY (/O Party O
[ T | Transmit input (active Low)
s 2:!2'01-; Parity error output
4 GND Ground (0V)
1" Ve Positive supply voitage
FUNCTION TABLE
Number of High Deta T PARITY PARITY
inputs {1, - 1) o
0,2,4,6,8 ! H H
1,3,5,7,9 ] L H
0,2,4,6,8 h h H
h 1 H
1,3,5,7,9 h h t
h 1 H
} = Low voitage level input
h = High voitage level input
H = High voitage fevel output
L = Low vottage level output
December 13, 1968 5-213



Preliminary Specification

9-Bit Odd/Even Parity Generator/Checker with

Bus Drive I/O Port

74AC/ACT11286

RECOMMENDED OPERATING CONDITIONS

T4AC11208 T4ACT11208
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voitage’ 8.0 8o .| &5 45 50 (3 v
v, Input voltage [ vcc 0 Voc \
Vo Output voltage 0 Vee 0 Vee v
Input wansition rise
AVAV or fall rate ] 10 ] 10 nsiV
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:
1. mmmmm..mm-wm¢w. mmwuwumw.mmm:«m,-mmw
Maintain a previously sstablished logic stam.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.51+7.0 v
V, <0 -20
' DC input diode current? (i mA
4 V' > Vec 20
or
Vi | oC input voltage 0510 Vg, 405 v
Vo, <0 -50
) DC output diode cument? (i mA
gx Vo ’VW 80
Vo | bC ouput voitage 050V, 405 v
DC output source or
‘o sink current per output pin Vo=00 Ve 50 mA
1 DC V.. current 128
& «© mA
Ignp | DC ground ourrent £128
'rm Sworage Wmpersture 45 150 C
power disspation per package Above 70°C:daram inearty by SmW/K 500 mw
P,
TOT  |"Power dissipation per package
Plastc surface mount (0) Above 70°C:derate linearly by SmW/K 400 mw
NOTES:
1. mwmwmmmwuumMummmmmmuumunuuwom
mmmmmmmmmmm. Emnmmhwm
may affect device reliability.

2, mmumwmmumuhmnmwmmm.

December 13, 1988
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Preliminary Specification

9-Bit Odd/Even Parity Generator/Checker with 74AC/ACT11286
Bus Drive |/O Port '

DC ELECTRICAL CHARACTERISTICS

T4AC11288 74ACT11208
. T, = 40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Vos [Ta=+25°C| AT qee |Ta=425°C A asc | UNT.
v [ 'Min [ Max | Min | Max | Min | Max | Min | Max
30 J210]| 1210
Ve | High-evel input voltagel 45 [ 3.15 315 20 20 v
55 | 385 385 20 20
30 090 | 0.90
Low-level
‘A input vol 45 1.35 135 08 o8| Vv
55 185 185 0.8 08
30 | 29 29
Lo = -50KA 45 | 44 Iy} a4 144
Vi= » 551 54 5.4 54 54
High-level v
Vou voitage ; g = 4mA 30 {258 248 ‘ v
Ve |y 45 | 394 38 394 38
on = 24mA 55 | 494 48 494 48
foy ™ 75mAT [X]3 385 3.85
; 30 0.1 o1
I, = 50MA 45 01 0.1 0.1 0.1
vi= 55 0.1 0.1 0.1 0.1
Low-level '}
Vor | output voltage °IWL loy = 12mA 3.0 0.38 0.44 v
Ve i 45 0.36 0.44 0.36 0.44
o = 24mA 55 0.96 044 036 044
1oy * 75mA’ (1] 1.65 1,65
t
| et leakage V) = Vg 0 GND 55 0.1 £10 0.1 $10| pA
3-Stats output off-state| V, =V, orV !
Yoz | curent Vv &ec or BND 55 105 150 08| . |250] pA
Quiescent supply V. = V.. or GND,
‘e | curent | ;', e 55 8.0 80 80 80 | pA
Supply cument, One input at 3.4V, other inputs
8loc | TTL fnputs High? at Vo, or GND LY 09 10| mA
NOTES:

1. Not more than one output should be tested at & ime, and the duration of the st should not exosed 10ma.
2 m.i.mwmumwmmmmuumdmmmwmm-rMWuvcc.
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Praliminary Specification

9-Bit Odd/Even Parity Generator/Checker with

: 74AC/ACT11286
Bus Drive I/O Port
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V; tg =t = 3ns; C, = 50pF
: TaACT1286
SYMBOL PARAMETER WAVEFORM Ty= BT Tandrce uNiT
‘ ’ Min [ Typ | Max | Min | Mex
T Propagaton delay ; 18 | o8 | 8z | 15 | 52 -
e 1,0 PARITY 1O 15 | 108 | 145 | 15 | 172
to Propagation delay 1 15 10.1 144 1.5 18.3 n
o 1, o PARITY ERROR 15 10 | 1851 15 174 s
i -Propagation delay 1 18 e.4 8.7 1.8 9.6 ns
o PARITY 4O 1 PARITY ERROR 5 | 73 | o8 | 18 | 107
T Gelay 15 | 80 | 68 | 15 | 75
_t:; o PARITY 1O 2 15 | a8 | 62 | 15 | es "
1 delay 15 | o1 | 18 | 18 | 151
s ey vo 2 15 | 54 | 69 | 15 | 74 n
AC ELECTRICAL CHARACTERISTICS AT 8.0V 0.8V GND =0V tp = 1 = 3ns; C_ = S0pF
7aAC11208
symsoL PARAMETER WAVEFORM Ty = e28C Tazdese uNIT
‘ Min Typ Max ‘Min | Max
o Propagation deiay 1 15 80 ) 15 | 100 s
oy, I, ¥ PARITY 1O 15 | 69 | o8 | 18 | 111
toru Propagation delay 1 1.8 88 04 1.5 106 "
oy, 1, to PARITY ERROR 15 | 72 | 100 | 18 | 114
toun Propagation deiay ; 15 | 44 | 81 | 15 | es "
vy PARITY 1O 1o PARITY ERROR 15 | 80 | &7 | 15 | 74
t ) delay 15 3.4 50 15 54
t:'mlz i PARITY 1O 2 15 | 44 | 57 | 15 | 60 s
1 Non delay, 15 | 57 | 79 | 18 | 90
thes 10 PARITY 1O 2 15 | a6 | 59 | 15 | ea ns
AC ELECTRICAL CHARACTERISTICS AT 8.0V 0.5V GND = OVity =t = 3ns; C, = SOpF
, TACT11208
svusoL PARAMETER WAVEFORM T, = 425%C e “°'°. o uNIT
Min T Mex Min Max
i Propagation delay 18 | 78 | 106 | i85 | 121
iy 1, % PARITY 1O ! 15 | 88 | 116 | 15 | 133 td
tun Propagation deley . 16 | 83 | 111 | 15 | 27 ™
t 'n o PARITY ERROR 18 88 11.9 18 134
Yok Propagation delay 1 185 6.0 78 1.8 [ s
Ry PARITY VO 1o PARITY ERACR 15 | 67 | 83 | 18 | o2
deiay 185 | 88 | 74 | 15 | oo
__:::‘l gﬁupmw ¥o 2 15 | 67 | 79 | 15 | ss ns
1 delay 15 79 108 15 18
P2 ﬁu PARITY VO 2 15 | 68 | 80 | 15 | 87 ns
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Preliminary Specification

9-Bit Odd/Even Parity Generc’ror/Checker with AACIACT11286
Bus Drive 1/O Port C/

AC WAVEFORMS AC:V,, = 50% Voo, Vi = GND 1o Ve ACT:V), =15V, Vy - QND 30V

= i‘@:

Wavelorm 1. Waveforms Showing Inlnpuua mb
Outputs (PARITY ERROR, PARITY IIO)

XN, , WPUTS

-

[
PANITY

§;

Waveform 2. Wavelorms Showing the $-State Output
Ensbie snd Dissbie Times
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74AC/ACT11353
Dual 4-Input Multiplexer:

3-State; INV

" Product Specification
FEATURES GENERAL INFORMATION
+ 3-State outputs for bus interface . CONDITIONS TYPICAL
and multiplex expansion SymsoL PARAMETER T, =25°C;GND = OV AC | ACT Ny
« Separate 3-State Output Emblo to ./ | Propagation delay , :
Inputs 1:: Y Cy = S0pF: Vgo = SV 461 58 | ns
+ Common Selact inputs =50V, f = 1MHz; 31 a9
+ Output capablifty: 124 mA c ;Mm' . ©y = S0pF; Enabled
+ CMOS (AC) and TTL (ACT) voltage PO | mitiiener = S0V f e 1MHz; 12 | 19 PF
level inputs cL = SOpF; Disabled
+ 500 Incident wave switching cm Input capacitance V' =0Vor vcc 3as 35 pF
- Center-pin V, (o and ground con- Couy | Ouputcapacitance | Vi=OVorVe, Disabled | 8 | 8 | oF
uration to minimlize high-speed Per Jedec JC40.2
.“gnchmmm laton | Latoh-up cumrent Por Jodec I 500 | 500 | mA
e |.. cal : MSI Maximum input rise or v e
cc category avay | JAuee C, = 50pF: Ve = S5V 10 | 10 | aev
DESCRIPTION Note:
The 74AC/ACT11353 high-performance 1. Cpy, is used % determine the dynamic power dissipation (P, in uW):
CMOS devices combine very high spesd Po'cm"voc x1,+}:(chv°c x fo) where: *
and hlghoutpmdrlvocotpparablotomc 1) =input frequency in MHz, C, = output load capacitance in pF,
most advanced TTL families. 'o = output W in Mz, Voc = supply voltage in V.,
The 74AC/ACT11353 device provides Z(C xVge 2y fo) = sum of outputs
two identical 4-input multiplexers with 3-
State outputs which select two bits from ORDERING INFORMATION
four souveos selected by common select PACKAGES ‘TEMPERATURE RANGE ORDER CODE
inputs (S When th. individual out- 16-pin plastic DIP 74AC11353N
Pmmcnabgc bﬁ z{ m of the 4 | (300mit-wide) 40°C 1o 485°C 74ACT11353N
input mul xers are ® outputs o — ) JaACT1353D
are forced to a high impedance state, (mm"E) -40°C to +85°C -,‘Acc“ 1335;0
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
et
s, [7] Y s ", ’l 1’
s, 7] W, s, WX
W3] W, *-—%, LE N P
. 9% — LD Wi s 1"
o 7] 3] n, " —Ju, 1 .
# 7] v, e b s M
108 7] n)a, ", ' *
208 [7] e, ’: —— :‘ o -2
-1 ¥ 4
o, 3 oLl P —r
’ D ! 4o L.
S, 19 -
| ’
2 s
December 13, 1988 5-218 ECN Number



Product Specification

Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT11353
The 74AC/ACT11353 devices are the PIN DESCRIPTION
logic implementation of a 2-pole, 4-posi- AND FUNCTION
tion switch; the position of the switch PINNUMBER | SYMBOL NAME AND
being determined by the logic levels 1.2 S S, | Common select inputs
supplied to the two select inputs. 16, 15, 14, 13 tiy- 1lg | PortA dat inputs
The '11253 is the non-inverting version of 11,10,9.8 2l,-21, | Port8 data inputs
the '11353, s "OE | Port A output enable input
7 208 Port B output enable input
3.5 1Y, 2 3-State data outputs
4 GND Ground (0V)
12 Vec Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUT
n s, [ S, [ [ o | m, | ny Y
H X X X X X X r4
L L L L X X X H
L L L H X X X L
L H L X L X X H
[ H L X H X X L
L L H X X L X H
L L H X X H X L
L H H X X X L H
L H H X X X H L
H = High voltage level steady siate
L = Low voltage levei steady state
X = Don't care
LOGIC DIAGRAM
10E nn LSRN s & s 3 2 208
%7 . " w N ' g n » » [ il7
p
T
1,
- el r bd

December 13, 1988
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Product Specification

Dual 4-input Multiplexer: 3-State; INV 74AC/ACT11353
RECOMMENDED OPERATING CONDITIONS
TS4AC11353 T4ACT11383
SYMBOL PARAMETER UNIT
ET Min Nom Max Min Nom Mex
Vee DC supply voltage" 30 50 55 45 50 55 v
\Il Input voltage 0 vcc ° vcc v
Vo Output voltage 0 Vcc 0 Vcc v
Input transition rise
AVAV or fall rate 0 10 ) 10 nsiV
TA Operating free-air \emperature -40 +85 -40 +85 °C
NOTE:
1. No el or g ch d -wmnvecawOpmhomzv“swmm.mmmnw,.mmmu
maintain & previously established logic state.
ABSOLUTE MAXIMUM RATINGS '
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
vcc DC supply voltage 0.5 10+7.0 v
V,<0 R
| DG input diode cumrent® 1< 20 mA
K Vi> Vcc 20
or
Vi | DG input voltage 0510 Vo 405 v
Vo <0 -50
| DC output diode cument® o< mA
ng Vo > Vw 50
Yo | DC ouput voitage 0510 Vge 405 v
DC output source or
o sink urrent per output pin Vo=00 Ve, 50 mA
] DC V... current +100
g [ A
lang | DC ground current 1100
'l’STG Storage temperature 65t 150 °C
Fonwver dissipation per package Above 70°C:derate inearly by SmW/K 500 mw
P.
TOT  “Fower dissipation per package
Plast tace mount (SO) Above 70°C:deram linearly by BmW/K 400 mw
NOTES:

1. smmhoyondmlmd.._,__,,
conditione b toseindicased und

age 10 the device. These are stress

may affect device relabilly.
2. miwmmwwmumnmcmwwwwnw.

December 13, 1988
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Proakict Specification

Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT11353

DC ELECTRICAL CHAR. .CTERISTICS

T4AC11353 T4ACT11353
i T, 2 -40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Voo [Ta=+25°C| A% Lees [Tame25C| A" (oo’ | UNIT
V | Min [ Max | Min [Max | Min | Max | Min | Max
30 |2.10 2.10
High-level
Vit | input voltage 45 315 3.15 2.0 20 v
55 | 3.85 385 20 20
3.0 0.90 0.90
Low-level
Ve | inputvorage 45 1.35 1.35 08 08 v
55 185 185 0.8 08
30 | 29 29
fon = “S0KA 45| 44 44 44 44
\\I/' - 55 | 54 54 54 54
High-level "
Vou | output voltage - lon = 4mA 30 [258 248 v
v 45 384 38 394 [Y)
M 1oy =-24mA
55 [ 494 48 4.94 48
low = -7SmA’ 55 3385 385
30 0.1 0.1
1oL = 50uA 45 0.1 0.1 0.1 0.1
‘e - 55 0.1 0.1 0.1 01
Low-level v
Vor | output voitage - Ioy = 12mA 30 0.38 0.44 v
45 0.36 0.44 X 0.44
Vi o = 24mA 0.3
55 Toas 0.44 0.36 0.44
igq = 75mA’ 55 1.65 1.65
Input leakage
f current V, = Voo of GND 55 0.1 10 0.1 £#10| pA
3-Swmte output off-state] V. = V, or V.
oz | curent V'o-"é; o 55 105 150 105 50| pA
Quiescent supply V, = V.. or GND,
oo | current | (l, . 55 80 80 8.0 80 | pA
Supply current, ©One input at 3.4V, other inputs
Alce | TTL inputs High? at Vi, or GND 55 09 16| mA
NOTES:

1, Not more than one output should be tesied at & me, and the duration of the st should not exceed 10ms.
2 TN.ichhmmlumanmhudimwnhumdnnmdbdmwmmmw«Vw.

December 13, 1988 5-221



Procuct Specification

Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT11353

AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND =0V, 1 =t = 3ns; C, = 50pF

7aAC11353
SYMBOL PARAMETER WAVEFORM T, = 428C A :;‘;'g to uNIT
‘ Min Typ Max Min Max
t Propagation delay 15 65 86 15 X
PLH 1 .ns
[ o ni_ tonY 15 66 87 1.5 9.7
t ) Propagation delay ’ 15 7.0 96 1.5 10.7
t,‘:;:' s, o n¥ ! 15 72 98 15 109 ne
tozm Output enable tme 2 15 | 44 | 60 15 | 66 "
Dy 1o High and Low Level 15 | 54 7.2 15 79
oz Output disable tme 2 15 | 48 | 62 15 | 65 "
tos from High and Low Level 15 | 49 | 63 15 | 68
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND =0V, 1g =tz = 3ns; C, = 50pF
: TAAC11383
SYMBOL PARAMETER WAVEFORM T, =e26°C T :::,: to uNIT
Min Typ Max Min Meax
v Propagation delay 15 | 45 | 59 15 | 68
:;: nl % n¥ ! 1 s 48 8.1 15 68 ns
t Propagation delay 15 4.0 66 15 74
tore s, wn? 1 15 | 42 | s9 | 15 | 78 ne
tom Output enable time T, 15 | 29 | 44 15 | 48 "
togt fo High and Low Level 15 | 34 | s3 15 | se
tonz Output disable tme 2 15 | 44 | 58 15 | 61 .
tog from High and Low Level 15 | 41 55 15 | s8
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V; tg=1g = 3ns; C_» S0pF
v TAACT11353
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta :‘.““,"c" to UNIT
Min Typ Max Min Max
1 Propagation delay 15 | 63 | o8 i5 | 1o
oy ol o n¥ ! 15 | sa | 72 | 15 | 8o ns
t Propagation delay 15 | 68 | 111 | 18 | 127
oy s, ©n? ! 15 | so | 83 | 15 | 94 ns
tom Output enable tme 2 15 | 43 | &8 15 | 74 "
tooy o High and Low Level 15 | 42 | 67 15 74 .
torz Output disable tme 2 15 | 61 78 15 | 82 i
tor 7 from High and Low Level 15 | 54 | 69 15 | 73
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Product Specification

Dual 4-input Multiplexer; 3-State; INV

74AC/ACT11353

AC WAVEFORMS AC :V,, =50% Vi, Vy = GND Vo, ACT V) = 1.5V, V) =~ @ND 0 3.0V

Waveform 1. wmmmm(mn.snm :
Output (nY) Propagation Detays

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

December 13, 1988
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74AC/ACT11373
Octal D-Type Transparent
Latch; 3-State

"Product Specification
FEATURES 'GENERAL INFORMATION
« 8-bit transparent latch X CONDITIONS TYPICAL
+ 3-State output butfers SYMBOL| PARAMETER | 1 u2siciaNDeov | AC | AcT | N7
« Common 3-State Output Enable ° (™ wam,d-hv C, = S0pF; Voo = 5V 58 | 70 | s
« Independent register and3-State | e | Pn%® % T T
butfer operation cc s oYl i 47 | €5
- Output cepabliity: 124 mA Cop | hower """’::",’.u,' :L ~ 5:":‘;‘5,""“““, pF
« CMOS (AC) and TTL (ACT) voltage pecne O ok Db+ | 38 | 54
level Inputs [ Biubiioll
- 500 Incident wave switching . ‘ CN Input capacitance VI »- OV or Voc 40 40 pF
* Canter-pin Vo, #nd ground con- . Cour | Oviput capacitance | V= OV or Voo 010
figuration to minimize high-speed Per Jedec JC40.2
m?mchlng nolse oh-epee Yuarcy | Latch-up current Standard 17 500 | 500 | mA
« I calegory: MSI avav m"'oz"'i e or | ¢ u 80pF; Vg = 55V 10 | 10 | nsV
DESCRIPTION Note:
The 74AC/ACT11373 high-performance '+ Cpp i used 1o detennine the cynamic power dissipation (Pp in kW):
CMOS devices combine very high speed "o'°m""cc xf+2(cl_xv°c x 1) where:
and high output drive comparable to the fy = input frequency in MHz, C, = output load capacitance in pF,
most advanced TTL families, f .ouwlmpomthHz v = supply voltage in V,
The 74AC/ACT11373 device is an octal =L Vec® 1) = sum ot cupse
trangparent latch coupled to eight 3-State
output buffers. The two sections of the ORDERING INFORMATION
device are controlied independently by PACKAGES TEMPERATURE RANGE ORDER CODE
Latch Enable (LE) and Output Enable | 24-pin plastic DIP 74AC11373N
(OF) control gates. {300mi-wide) 40°C 1o +85°C AACT11373N
24-pin plastic SO 74AC11373D
Thedataonthe Dinputs are transterredto | yoomy ~40°C 1o +85°C
the latch outputs when the Latch Enable wide) T4ACT113730
(LE) input is High. The latch remains
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/NEC)
N and D Packages
o, 1] U = CE R R TR RN : x
o, 4] o, Lt titd C
e, 3] o, b, B, Dy Dy D, O, O, O, 2 fo vi—1
e, [ wlo, . ; 2 | | 2
» —dq . 20 3
oo 3] jE g | a5 0, @, o, 0, a, o, a, = L—':
oo Ls 2 Yoo Frrtrlhert w .
oo [ 7 (18] Vo 123 40w - [
ono [ 8 1¥]0, - "'T':‘
e, E‘:J E 0, “ : 12
o, 5] 18] 0, )
e, [m [74]o,
o, 02 e
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Proauct Spectfication

Octal D-Type Transparent Latch; 3-State

74AC/ACT11373

transparent to the data inputs while LE is
High, and stores the data that is present
one setup time before the High-to-Low
enable transition.

The 3-State output buffers are designed
to drive heavily ioaded 3-State buses,

PIN DESCRIPTION

MOS memories, or MOS microproces-
sors. The active-Low Output Enabie (OF)
controls all eight 3-State buffers inde-
pendent of the iatch operation.

When OF is Low, the {siched ortranspar-
ont data appears at the outputs. When

PIN NUMBER | SYMBOL

24 [

Output enable

23,22, 21, 20, .
17.16,15,14 | D007

Deata inputs

1.2,3,4,9,

10.11,12 | %%

Oata outputs

13 LE

Laich enable

5878 GND

Ground (OV)

18, 19 vm Positive supply voltage

FUNCTION TABLE

OFE is High, the outputs are in the High-
"OFF" state, which means
they will neither drive nor load the bus.

INTERNAL REGISTER

Enabie and read register

Latch and read register

rrelire

Tr(xr
zrlxr

Hold

Disable outputs

Xr-o-o-tzﬁi
a
-]

X X]|>r=tXTr

H

H = High voliage level steady state

1 = High voitage level one set-up ime prior 10 the High-10-Low E wansiton”
state

L = Low voitage level steady

| = Low voitage ievel one set-up time prior 10 the High-10-Low E vansition

X = Dorft core

NC = No change

Z = High-impedance “OFF" state
1 = High-10-Low transition

LOGIC DIAGRAM

l.l“
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Product Specification

Octal D-Type Transparent Latch; 3-State 74AC/ACT11373
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER T4AC11373 74ACT11373 ONIT
ARAM Min Nom Max - Min Nom Max
Voo DC supply voltage' 3.0 50 55 45 50 55 v
\/ Input voitage 0 Vee (1] Veo v
VQ Output voltage 0 Vec 0 Vee v
Input bansition rise | Oata, E o 10 0 10
AVAY | or il rate Output enable ) 3 o 10 neV
Ta Operating free-air temperature 40 +85 40 +85 °C
NOTE:

1. mmuummmmwumwmuvwdv Operation between 2V and 3V is not recommended, but within that range, a device output will
maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Veo DC supply voltage 0.5t0+70 v
X V,<0 -20
: DC input diode current® mA
. V> Voo 0
or.
Y, DC input voltage 0510 Ve +05 v
V, <0 -50
| DC output diode current o< mA
oK Vo > Vcc 50
or
Vo | DC output voitage 0510V, 05 v
DC output source or
lo sink current per output pin Vo =0t Ve +50 . mA
) DC V... current +200
g |2 -
leno DC ground current 1200
Ts.m Sworage temperature 55 10 150 °C
Power dissipation per package Above 70°C:derate knearly by SmW/K 500 mw
Pon.
TOT  ["Power dissipation per package - )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

1 Swtmboyondmmodmyuunwmmommbmaﬁa These are stress ratings only and functional operation of the device at these or any other

conditions beyond those

may affect device reliability,
2. Th.mpmu#outpmwmmlybonmanmlwwmmmnﬂmmm
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Product Specification

Octal D-Type Transparent Latch; 3-State 74AC/ACT11373

DC ELECTRICAL CHARACTERISTICS

TAAC11373 T4ACT11373
T, s 40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vec ‘l‘A = +28°C 6 +85°C ‘l’A = .u-c A +88°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 j210 2.10
High-level
VH input voltage 485 | 318 3.18 20 20 v
85 1385 3.85 20 20
.0 0.90 0.90
Low-level
Vl input voltage 48 138 135 08 o8 v
55 165 1.65 08 08
30| 29 29
'OH = S0pA 45 | 44 44 44 44
‘\l/' - 55 | 54 54 54 54
High-level v
VO“ output voltage o Iq£ -AmA 30 | 288 248 v
45 {394 38 3.94 38
VB 1oy~ -24mA
55 (404 48 494 48
fow ™ -TSmA’ 55 365 385
30 0.1 0.1
Iop = SOMA 45 0.1 0.1 0.1 0.1
Y/' - 58 0.1 0.1 01 0.1
Low-level [N
V°L output voltage o la = 12mA 30 0.38 0.44 v
Ve |y 45 0.38 0.44 0.38 0.44
- m
o 55 0.3 0.44 0.36 0.44
lq_ - nmA' 88 165 165
Input leakage
1l " V' - VocorGND 88 10.1 1.0 0.1 3.0 HA
3-State output off-state| V, =V, OrV,,, .
'oz current JO' \’i “%”o 85 405 5.0 $05 +50 HA
Quiescent supply V, = V... or GND,
|cc current 'jll - L% ] 80 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Alcc TTL inputs Highz e vcc or GND 88 09 1.0 mA

NOTES:
1. Notmore than one output should be tested at a IMe, and the duralion of e 1es! should not excsed 10ms.
2 'rmmminaminummwmmmunmdmmmwmmmwuvcc
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Product Specification

Octal D-Type Transparent Latch; 3-State 74AC/ACT11373
AC ELECT RICAL CHARACTERISTICS AT 3.3V 0.3V GND «0V; 1y = 4 = 3ns; G = 50pF
7ACI1373
SYMBOL PARAMETER WAVEFORM T, =425°C TA'.;‘Q‘“’ UNIT
’ Min | Typ | Max | Min | Max
1 Propagation delay 15 | 80 | 131 | 15 | 148
oy D,©Q ! 15 | 80 | 106 | 15 | 17 n
i Propagation delay 15 | 100 | 145 | 15 | 163
i LEDQ - 4 15 | 95 | 128 | 15 | 142 ns
toz Output enable tme 2 15 | 00 | 131 | 15 | 147 ”
t 1 High and Low level 15 | 85 | 116 | 15 | 131
Yoz Output isable ime 2 15 | 95 | 120 | 15 | 127 -
tor 2 from High and Low level 15 | 75 | 102 | 15 | 108
LE Pulse Width
'w High or Low 4 55 85 ns
Setup time ;
ts Dn o LEL 3 4.0 40 ns
1 0w LEs 3 20 20 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V; tn =t = 3n8; C, = SOpF
7aAC11ST3
sYMBOL PARAMETER - WAVEFORM T, =426°C ) et uNIT
' Min | Typ | Max | Min | Max
toun Propagation delay . 75 | 60 | 89 | 15 | 103 ™
o 0,0, 15 | 55 | 76 | 15 | sa
tous Propagation delay A 18 | 65 | 100 | 15 | 13 -
tors LELQ, 15 | es | 91 15 | 102
tom Output enable tme 2 15 | 88 | 95 | 15 | 108 "
tom 1o High and Low level 15 | 6o | 86 | 15 | o7
tog | Output disabie time 2 15 | 85 | 106 | 15 | 11 -
o from High and Low level 15 | 60 | 82 | 15 | 87
‘w ti:‘f:"_xdm 4 4.0 40 ns
Setup time
tg 51 o LEL 3 3s 35 ns
Hold time
'H Dn o LEL 3 20 20 ns
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Product Specification

Octal D-Type Transparent Latch; 3-State - 74AC/ACT11373

AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V; ty =t = 3ns; C_ = S0pF

JAACT113TS
SYMBOL PARAMETER WAVEFORM T, x428°C Ta :;“,'g'“ uNIT
Min Typ Max Min Max
e Propagation delay 1 15 75 103 15 11.8 ns
tory D,®©Q, 15 | 65 | 93 | 15 | 100
oLk Propagation delay 4 15 8s 1.3 15 13.0 as
ey LEwQ, 15 | 85 | 100 | 15 | 122
tozm Output enable tme 2 15 | 70 | 107 | 18 | 128 "
tog 10 High and Low level s | 75 | 109 | 15 | 120
torz Output disable time 2 15 | 100 | 121 | 15 | 128 i
tor s from High and Low level 15 [ 75 | o5 [ 15 | 101
LE Pulse Width
ty Mo o Lo 4 50 50 ne
Setup time
tg e 3 3s 3s s
Hold time
Y D bLEL 3 3s 3s n

AC WAVEFORMS AcC: Vi =50% Voo, Vyy = GND 0 Vo, ACT 1 V), = 1.5V, V), « GND 10 3.0V

Wavsform 1. w-mmammmpm(n,)umm Waveform 2. Wavelorms Showing the 3-State Output
(Q,) Propagation Delays Enabie and Disable Times

Waveform 3. Waveforms Showing the Dats Setup and
Hold Times for D, Input 1o LE input
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Product Specification

Octal D-Type Transparent Latch; 3-State 74AC/ACT11373

AC WAVEFORMS AcC: Vi =50% Vo, Vi = GNO 0 Ve, ACT:Vy, =15V, V,, =GND 0 3.0V (Continued)

e

Waveform 4. Waveforms Showing the Latch Enable input (LE) Pulse Width and the Latch Enable
Input to Output (Q,) Propsgation Delays )
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74AC/ACT11374

Octal D-Type Flip-Flop;

Positive-Edge Trigger; 3-State

Product Specification
FEATURES GENERAL INFORMATION
« 3-State output butfers CONDITIONS TYPICAL
SYMBOL PARAMETER UNIT
« Common 3-State Output Enable Ty = 25°C; GND = OV AC | ACT
« independent register and 3-State tp ! | Propagation delay C. = 500F: V... = 5V 60 | 8§
butfer operation ty | CPRQ, L= 509F: Vg -
+ Output capablilty: 124 mA Power dissipation x .-;:.&Y; E' = 1MHz; 76 | 107
« CMOS (AC) and TTL (ACT) voltage Cpp | cepacitance per L . oF
level inputs np_m Vcc =50V, "- 1MHz; 68 06
C, = S0pF; Disabled
« 5001 incident wave switching s — VL- oV w :
« Center-pin V.. and ground con- N DPul oN L cC i - P
figuration to inimize high-speed Cour | Outputcapaciance | Vy=OVor Ve, 10 | 10 | pF
switching nolse Per Jodac JC40.2
* 1. category: MSl lren | Latch-up cument Standard 17 500 | 500 | mA
ce | Maximum input fise or
DESCRIPTION AVAY | tal rate; Data nputs | G ® SPFi Voo =SSV | 10 ] 10 ) nev
The 74AC/ACT11374 hlgh-p.rformnmo f Maximum clock C = V.. =55V 110 70
CMOS devices combine very high speed MAX | frequency L = 09F: Ve = MHz
and high output drive comparabie to the Note:
most advanced TTL families. 1. Cpgisused o dommm the dynamic pmr dissipation (Pp, in uW):
Pp=Cpp*V 2.1 ,+ Z(C, *V, x'o)m
The 74_AC/ACT1 1?74 device is an 8-bit, (- m' frequency in Mz, C, = output load capaciance in pF,
edge-triggered register coupled to eight 3- '
State output butfers. The two sections of lo = output "W in MHz, vcc supply voitage in V,
the device are controlled independe: £ (Cy x Vg2 * 1) = sum of ouputs
by Clock (CP) and Output Enable (OE)
control gates. The register is fully edge- ORDERING INFORMATION
triggered. Once the set-up requirements PACKAGES TEMPERATURE RANGE ORDER CODE
are met, when the Clock Pulse (CP) rises 24-pin plastic DIP 74AC11374N
the state of each D input is transferred to (mn-wu.) ~40°C 10 +85°C TAACT11374N
the corresponding flip-flop's Q output. 24-pin plasiic 8O T 74AG11374D
(300mit-wide) 40°C 1o +85°C 74ACT11374D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
e, U [34]) 5¢ BRN®ITEE W T’;b"‘m
9,3 50, LItb i) —
o, 0, D, O, D, O, D, D. n
e, {7 3L “_*Oc 1 D295 9, 93 93 Oy ;_"p v____;_
N e, g 2| |—2
—] 7 3
oo [+ 2210, %9409 4490 » | .
Z:': e INEBREER! " .
—J "% .
i7}o, :l —_:?
°~ [¢]o, " i
- e : [5]0,
o, [ 4]0,
-] 173 icP
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Product Specification

Octal D-Type Flip-Flop: Positive-Edge Trigger; 3-State 74AC/ACT11374
The 3-State output buffers are designed WhenOE is Low, the stored data appears
to drive heavily loaded 3-State buses, stthe outputs. WhenOE is High, the out-
MOS memories, or MOS microproces- puts are in the High-impedance “OFF"
sors. The active-LowOutput Enable (OE)  state, which means they will neither drive
controls all eight 3-State buffers inde- nor load the bus.
pendent of the laich operation.
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
. 24 i Qutput enable
23,22, 1,0,
17,16,15,14 | Do~ Dy | Datainputs
1,23,4,9, N
10, 11, 12 Qo-O., Data outputs
13 . cpP Clock input
58,78 GND - | Ground (OV)
18, 19 Voo | Positive supply voltage
FUNCTION TABLE
OPERATING MODES %—8! INTERNAL REGISTER urs
cP Dn - Q,
Lot o e B : :
Disable outputs H X X ¥4
H = High voliage level steady state

h = High voitage level one set-up time prior 10 the Low-10-High dlock ransition

L = Low voitage level steady state

1 = Low voltage (evel one set-up time prior t the Low-10-High clock vansiton

X = Don't care
2 = High-impedance “OFF" state
1 « Low-o-High transition

LOGIC DIAGRAM

e
Y
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Product Specification

Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 74AC/ACT11374
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TAAC11374 TAACT11374 uNIT
— Min Nom Max Min Nom Max
Vee DC supply voitage’ 30 50 X3 48 50 55 v
v, Input voltage 0 Vee 0 Voo v
Vo Output voitage 0 Vee [ Veo v
input transition rise | Data [} 10 0 10
AUSY | or et rame Output enable ° 5 ° 10 hld
Ta Operating free-sir temperature -40 +85 -40 +85 C
NOTE:
1. uomwmamue.nwm-vccav. Qperation bewaen 2V and 3V is not recommended, but within that range, a device output will
maintain a previously established logic staw.
ABSOLUTE MAXIMUM RA'HNGS1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voitage 0510+70 v
V| <0 -20
. DC input diode current? { mA
® V> Voo 20
or
M DC input voitage 0510V 405 v
V., <0 -80
| DC output diode oument? v ] :I % mA
ox o>
Vo | DC output voitage 051V g 405 v
DC output source or
Io sink current per output pin vo-onvcc 50 mA
{ DC V., current 200
- mA
lanp DC ground current 4200
TSTG Storage temperature 851 150 *C
Fomwer Cltapation par package Above 70°C:derate inearly by SmW/K 500 mw
[
TOT G
Pt corte oy w0 Above 70°C:derate inearly by EmW/K 0 mw
NOTES:
1. Stresses those listed may cause p damage 10 the device. Thase are streass ratings only and funciional operation of the device at these or any other
conditions beyond those d under d operating conditions® is notimplied. Exposure 1o absolute-maximum~-rated confitions for extended periods

may alect device reliability.
2. The input and output voltage ratings may be excesded I the input and output current raings are abserved.
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Product Specification

Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 74AC/ACT11374

DC ELECTRICAL CHARACTERISTICS

T4AC11374 T4ACT11374
T, = 40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc ‘l'A = +26°C é +85°C ‘l‘A = +28°C 6 +88°C UNIT
V | Min | Max | Min | Max | Min | Mex i Min | Max
30 | 210 2.10
High-level
VH input voltage 45 | 3.18 315 20 20 v
55 (385 385 20 20
3.0 0.90 0.80
Low-level
Vl_ input volsge 45 1.38 1.38 08 08 v
$5 1.65 1.65 08 08
30| 29 29
'G'I = -50pA 45 | 44 44 44 4.4
“I’I - 55 | 64 54 54 54
High-levet ® "
VOH output voltage or lOH ~-AmA 3.0 (258 248 \'
V. 45 (394 38 3.04 38
[ lw - -24mA
55 404 48 4.94 498
1
Ton = -T5MA 55 385 S
3.0 0.1 0.1
o = SO0uA 45 0.1 0.1 0.1 (X]
‘Ca - 55 0.1 0.1 0.1 0.1
Low-level .
Vor | cutput voltage & [l = 12mA 3.0 0.36 0.44 v
v, 45 0.36 0.44 0.38 0.44
H Iop = 24mA
85 0.38 0.44 0.38 0.44
Igy = 7SmA’ 55 1.65 : 1.65
Input leakage
I. eurrent Vl = Vcc or GND 58 10.1 +1.0 20.1 $+1.0 A
3-State output off-gtate| V, =V, orV,,
laz | corrent N "Ez: or"inD 55 05 50 108 501 pA
Quiescent supply V, = V. or GND,
lec | cument Y o 55 80 80 8.0 80 | pA
Supply current, One input at 3.4V, other inputs
8lcc | TrLinputs High? | atV. or GND 58 001 (1o mA
NOTES:

1. Not more than one output should be tested at a tima, and the duration of the 18st should not exceed 10ms.
2 m-um.ium-ommmummtmuamdummwmmmwuvw.
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Product Specification

Octal D-Type Flip-Flop: Positive-Edge Trigger; 3-State 74AC/ACT11374
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GNO = OY; tg =t = 3n3; C,_~ S0pF
74AC11374
SYMBOL PARAMETER WAVEFORM T, = +26°C Ta ";‘:.c'c to UNIT
Min Typ Max Min Max
Maximum
faax ook § , 1 7 %0 75 » MHz
ton Propagation delay- p 15 (3 125 15 14.2 e
oy CPoQ 15 9.0 126 15 140
torm Output enable time 2 15 80 109 15 123 e
tozt to High and Low level 15 8.0 1.1 15 123
tonz Output disable tme 2 15 100 | 121 15 125
o2 from High and Low level . 15 [ 80 | 107 | 15 | e | - ™
Clack pulse wicth
ty High o Low 3 65 65 ns
Setup time
ts Dn o CP 3 25 25 ns
Hold time
'H Dj 10 CP 3 45 45 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0Vt =t, = 30s; C, = S0pF
FAC11576
SYMBOL PARAMETER WAVEFORM T, =425 LA ";‘:,;c to UNIT
Min Typ Max Min Max
fuax ”"‘I'"'“"' - 1 95 110 9; MHz
oy Propagation’ detay 1 ~15 | 88 [ 90 | 15 [ 102 n
forn CPLQ 1.5 55 9.1 15 10.1 s
o Output snable time _ 2 15 55 8.0 15 9.1
ton 1o High and Low level 15 | 55 | 84 | 15 | 94 ne
Tz | Ovtput disable ime . 2 15 9.0 110 15 1.2
to s from High and Low level 15 60 88 15 9.2 ns
Clock pulse width
tw | vigh or Low, .3 50 50 ns
Setup Eme
tg D, 1o CP s 25 25 | ns
Hold time
tH Dn w0 CP 3 s 35 ns
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Progduct Specification

Octal D-Type Flip-Flop: Positive-Edge Trigger; 3-State 74AC/ACT11374

AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V; tp = tc = 3ns; C_= 50pF

FeACTI13T4
SYMBOL PARAMETER - WAVEFORM Ty = 426°C Ta';‘::" UNIT
Min Typ Mex Min Max
Maximum
fax ook bacesency 1 55 70 55 | MH2
toLH Propagation delay 4 15 (13 10.7 154 124 s
torg CPoQ, 15 | 85 | vua | s | 130
tom Output enable time 2 16 | 75 | 110 | 15 | 123 .
15 s | 1o | 15 | 123
oz 1o High and Low level 7
vz Output disable tme 2 15 | 310 | 127 | 15 | 132 -
torg from High and Low level 15 | 80 | 100 | 18 | 108
tw prglrpodaan 3 90 90 ns
Setup ime
's D, ®©CP 3 30 30 o
Hoid ime
ty D;. 0 CP 3 -3 55 ns

AC WAVEFORMS Ac :Vjy = 50% Ve, Vipy = GND 18 Voo, ACT 1V, = 1.5V, V,, = GND 10 3.0V

Wavelorm 1. Waveforms Showing the 3-State Output Wavelorm 2. Wavelorms Showing the Dats Set-up and
Ensbie and Dissbie Times Hold Times for D, Input to CP Input

Waveform 3. Waveforms Showing the Clook Input (CP) Pulse Width |
nompm(o")mmnoum
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74AC/ACT11520

8-Bit Identity Comparator with
Input Pull-Up

Preliminary Specification
FEATURES GENERAL INFORMATION
« Compares two 8-bit words CONDITIONS TYPICAL
« Output capablifty: 26 mA SYMBOL|  PARAMETER T,=25°C;GNDaoV | AC | AGT | "
« CMOS (AC) and TTL (ACT) volta t Propagation - ) -
leval inputs ae t:::l P uo u% c|_ SO0pF; Vw sv 50 ns
« 500 incident wave switching ¢ Pmdupnon Voo = 5.0V; f = 1MHZ; » oF
« Center-pin V... and ground con- PD | capacance per gate’ | Cy = 50pF
figuration to Ainimize high-speed Cpy | Wputospacitance | V;= OV or Vo 35 | 35 | oF
switching nolss POI’ Jedec JC40.2
! Lach-up cumvent 500 | 500 | mA
I | cc category: MS! LATCH . Standard 17
DESCRIPTION AVAV mm put fse o | 6 . SOpF; Ve, = 8.5V 10 | 10 | naV
The 74AC/ACT11520 high-performance Note:
CMOS devices combine very high spee 1. cmhmumnmpowaum(? in uW):
and high output drive comparable 1o the PD'GPD'VW xfwt(thVcc x f) whers:
most advanced TTL families. f, = input fequency in MHz, C; = ouiput load capaciance in pF,
The 74AC/ACT11520 identity compara- 'o = output frequency in MHz, Vs = supply voltage in V,
tors perform comparisons on two 8-bit I(OLwa x fy) = sum of outputs
binary or BCD words and provides a Low
Optpu‘l when the two words match bit for QORDERING INFORMATION
bit. PACKAGES TEMPERATURE RANGE ORDER CODE
The 74AC/ACT11520 identity compara- | 16-pin plestc DIP 40°C % +85°C 74AGC1 15200
tors aisofeature 20-kohmpult-uptermina- | _(300mé-wide) TAACT11520N
tion resistors on the Q inputs for analogor | 16-pin plastic SO 74AC11520D
switch detaand a provisionfor P=Gtotem- | (150mitwide) 40°C 1o +85°C 74ACT11520D
pole outputs.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEENEC)
N and D Packages T
| ar COMP
o] YV i 1—4a, * = >
», (3] e, : :: w_]
o, (31 W), w—p, 4
3 [i7]e, :; _ :' b S
wl [ e 2
#a 3] 8] Vee :::;A oo p— D L o Pt
e, [ ije, 17— p: ) ‘)
», 7] e, :: ] :: ::——
o, (7] [ale, 1~ o) »_
o, (0 iila, b 4 o
4 ’: 1,
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Prefiminary Specification

8-Bit Identity Comparator with Input Pull-up - 74AC/ACT11520
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION ,
4,219, 17
14,12,10,8 | To™Fy | Datainpus 3
3,1,18, 16 P
‘3."'9'7\” Qobo., Data inputs
1 , E Enable input (active Low)
20 1 B8 | owpunt
4 GND | Ground (0V)
12 Vo | Positve supply voitage
FUNCTION TABLE
INPUTS OUTPUT
DATA ENABLE
PG | 4 L]
PeQ L L
P>Q L H
P<Q L H
X H H
LOGIC DIAGRAM

» ‘ -~
S
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Preliminary Specification

8-Bit identity Comparator with Input Pull-up 74AC/ACT11520

RECOMMENDED OPERATING CONDITIONS

T4AC11520 74ACT11520
SYMBOL PARAMETER UNIT
Win Nom Max Min Nom Msx
Vee DC supply voitage ™ 30 50 55 45 5.0 55 v
VI Input voitage [} Vcc [} Vcc v
Vo Output voltage 0 Ve 0 Vec v
Input fransition rise
AVav of fall rate 0 10 ] 10 nsV
TA Operating free-air \emperature -40 +85 -40 +85 °C
NOTE:
1. Noe lor j8th nmdﬁodnvecdv Operation between 2V and 3V ls not recommendaed, but within that range, & device output will
maintain a pmiowy estabiished logic staie.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Voc DC supply voltage 0.5 10+7.0 v
V, <0 -20
1 DC input diode curren?? [ mA
K vy> Vcc 20
of
v OC input voltage 051 Ve 405 v
V, <0 50
' DC output diode current’ 0% mA
oK Vo> Veo 50
or
Vo | DC output voitage 0510V 405 v
DC output source or
‘0 sink current per output pin Volobvw 50 mA
i DC V.. current £200
& ce mA
lanp | DC ground current 4200
TSTG Storage emperature 4651 150 c
Eower Sespaton per package Above 70°C:derate finearly by SmW/K 500 mw
P.
TOT I Power dissipation per package
Plastic surt (SO) Above 70°C:derate inearly by 8mW/X 400 mwW
NOTES:
1. smwmummwmm»nm These are stresa ratings only and functional operation of the device at these or any other
conditions beyond those perating conditions® is notimptied. Exp B absoiue- d conditions for extended periods

may affect device reliability.
2. The input and output voitage raings may be exceaded i the Input and output current ratings are obeerved.
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Preliminary Specification

8-Bit Identity Comparator with input Pull-up 74AC/ACT11520

DC ELECTRICAL CHARACTERISTICS

T4AC11520 TAACT11520

‘ T, 2 40C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo |Ta=+25C| A agec |Ta®+28C| A" seee’ [ UNIT
V | Min | Max | Min | Max | Min | Max | Min | Mex
30 210 210
High-level 4 3 v
Ver | input voltage 5 (318 XT] 20 20
55 365 3.85 20 20
30 0.0 0.90
Low-level
h 45 1 1. 08 o8| v
vl. input voitage 35 38
55 165 168 (Y Y]
30 | 29 29
Tors = -SOMA 45 | 44 44 44 44
‘3 = 55 | 54 54 54 5.4
High-evel L
Vo | output voitage - Top = 4mA 30 | 288 248 v
‘ Ve {1 e 2ema 45 [394 38 304 38
o 55 454 48 494 48
1
Tow ™ -TSmA 3 385 385
30 0.1 0.1
lor = SOMA 45 0.1 0.1 0.1 0.1
‘3 - 55 0.1 ° 0.1 0.1
Low-level v
Vou | output voltage - o = 12mA 30 0.38 0.44 v
Ve |, 45 0.36 0.44 0.36 0.44
oL =2 55| (0% 044 0.36 0.a4
Iog = 75mA’ 85 1.65 1 1.65
Input leakage
I cument V; = Vo Or GND 55 £0.1 £1.0 20.1 10| pA
Quiescent supply V, = V.. or GND,
loc | carent A ‘l, . 55 80 80 8o | 80 | pA
Supply current, One input at 3.4V, other inputs
Blog | TTL inputs High? atV,, or GND 85 09 10| mA

NOTES:
1. Not more than one cutput should be tested at a ime, and the durstion of he et should not exceed 10ms.
2. TﬁuhmohamhwpﬂymbrndMchnmdnmmwmmmoVuvcc.
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Preliminary Specification

8-Bit Identity Comparator with lbpm‘ Puli-up 74AC/ACT11520
AC ELECTRICAL CHARACTERISTICS AT 3.lv 0.3V GND = OV; 1 = t, = Sns; G, = 50pF
7AAC11620
SYMBOL PARAMETER WAVEFORM T, 420°C T s uNIT
Min Typ Max Min Max
i Propegaton delay 3 3
T P,.Q, 0 P ! 15 15 ne
1 P deley 15 s ,
‘m Ev ﬁ ! 15 15 ot
AC ELECTRICAL CHARACTERISTICS AT 60V 10.5V GND = OV: tp = i = 3ns; G = 50pF
T4AC11520
SYMBOL PARAMETER AVEFORM T, =428°C 7A1'.‘.°,§'° UNIT
Mn | Typ | Max | Win | Wsx
Propagation delay 1.5 15
R O ! 15 15 ns
t jon delay 18 15
ooy, Ev D -t 15 15 ns
AC ELECTRICAL CHARACTERISTICS AT 8.0V 0.5V GND = 0V: t; =t = 3ns; G = S0pF
74ACT11520
SYMBOL PARAMETER AVEFORM - T, = 28°C TA:::,:" UNIT
Win | Typ | Max | Win | Max
t Propagation delay 15 18
thy | P,Q 0FA ! 15 15 ns
1 tion delay 15 15
torn ?ﬁ'.% ! 15 15 ne

AC WAVEFORMS AC :V,, =50% Voo, Viy = © Vo ACT:V,, =15V, Vy, «GND 3.0V

».0..Eneuns

Waveform 1. mm-a-Jr‘mm(vn.o,bww(MWmup
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74AC/ACT115621
8-Bit Identity Comparator

Preliminary Specification
FEATURES GENERAL INFORMATION
. CONDITIONS TYPICAL
Compares two 8-bit words SYMBOL|  PARAMETER UNIT
+ Output capablilty: 124 mA T, = 26°C; GND = OV AC | ACT
¢ inputs ars TTL-voltage compatible :nnl :mpugnﬁ:n delay G, = 50pF; Voo = 5V 50 s
« CMOS (AC) and TTL (ACT) voltage P o
level inputs c Ponr dluipalon Vee = 5.0V; f = 1MHz; 7 oF
+ 500 incident wave switching PD__| capacitance per gate’ | G, =
« Center-pin V fi.nd ground con- Cw Input capacitance ::: oV w:lgfo 3s 3s pF
figuration to minimize high-speed ! Latch-up curment Jodac JC40.2 500 | 500 | mA
switching noise LATCH it Standard 17
o . Maximum input rise or L
'cc category: MSI AVAV fall rate C_ = 50pF; Vo = 55V 10 10 | nsV
DESCRIPTION Note:
The 74AC/ACT11521 high-performance 1. Cpp h used o dobrmim the dynamic powor dissipation (P, in pW):
CMOS devices combine very high speed p=C "Vcc xh!‘.(c,_xvoc xfo) where:
and high output drive comparable to the f, -inputhqmnqinmlz C,_ = output load capacitance in pF,
most advanced TTL families. 1 -outpullrmmylnMHz Vg = supply voltage in V,
The 74AC/ACT11521 identity compara- 2“’ * Vg x fo) = sum of cutputs
tors perform comparisons on two 8-bit
binary or BCD words and provides a Low ORDERING INFORMATION
OM when the two words match bit for PACKAGES TEMPERATURE RANGE ORDER CODE
bit. 16.pin plastc DIP 40 10 185°C 74AC1152IN
The T4AC/ACT11521 identity compara- :“&“""‘“" - 77‘:‘:’;"':;‘:
oo caturey provision for BT | (1 fmitwide ~40°C 10 428 TAACT11521D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages 1'
| ar comp
o [ U E i : : e, | ] -i—-— o) 4
» 3 w)e, oo »_
o, [3] (18] o, ': L0 .| r
’l 4 E Py :’ : :: __12
o s 180, 1 —ia, -':—— J
pu. —— [ ]
#a 3] ) Ve, :::;: Pe0 p— . :\ e 8
e, [T e, W : ’, T
18
v, (3 Wa, :: ] :: -
oL = = s
s, (1@ [11]o, s °; .
s—r, 4 7
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Preliminary Specification

8-Bit Identity Comparator

74AAC/ACT11521

PIN DESCRIPTION
PIN NUMBER | SvMBOL | . NAME AND FUNCTION
4.2,19,17 | Date inputs '
14,12,10, 8 PotoPy | Dal
3,1,18, 18 inputs
13,11,9,7 Qy®0Q; | Dea
1 E Enable input (active Low)
20 B8 | Output
4 GND | Ground (OV) .
12 Vg | Positve supply voltage
FUNCTION TABLE
INPUTS OUTPUT
DATA ENABLE
[ X] E Lo
P=Q L L
P>Q L H
. PeQ L H
[ X H H
LOGIC DIAGRAM

December 13, 1088
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Preliminary Specification

8-Bit Identity Comparator 74AC/ACT11621

RECOMMENDED OPERATING CONDITIONS

T4ACTIS21 TAACT11821

SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max )
Veo DC supply voitage' 30 50 [X3 45 80 55 v
v, Input voltage 0 Vee o Vee v
Vo Output voltage 1] vcc .0 Ve v
input wansition rise
AVAv or fall rate [} 10 0 10 ns/V.
TA Operating free-air temperature -40 +85 -40 +85 °c
NOTE:

1. mmumm-vwmuvxav. Operation between 2V and 3V is not recommended, but within that rangs, & devioe output will
maintain & previously sstablished logic state.

ABSOLUTE MAXIMUM RATINGS' ,
SYMBOL PARAMETER TEST CONDITIONS RATING
Voc | OC supply vohtage 051070 v
V' <0 -20
t DC input diode current?  mA
gr( Vl > \lcc 20
Y DC input voltage D51 Vg +08 v
V. <0 50
! DC output diode cumrent® o< mA
g’x VQ > Vm= S0
Vo | DG output voltage 0510 Vg 405 v
DC output source or '
Yo | sink cumront per sutput pin Vo=0®Vee 50 mA
I DC V... current 1200
& ce mA
lanp DC ground current 4200
Terg Storage temperatire 45 150 °C
%WWW Above 70°C:derate fnoarly by SmW/K 500 mw
P.
TOT  "Power dissipation per package
Plarte suriece mount 190) Above 70°C:derate inearly by SmW/K 400 mw
NOTES:

1. mewmmmwnhw.Mnmmwwmmdhdﬁauiﬂtunoﬂm
conditions beyond thoee indicated under “recommendad operating condidens® is notimplied. Exposure 10 absolute-maximum-rated conditions for extended periods
may affect device reliability.

2. The input and output voltage ratings may be excoeded If the input and output current ratings sre observed.
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Preliminary Specification

8-Bit Identity Comparator 74AC/ACT11621

DC ELECTRICAL CHARACTERISTICS

T4AC11521 TEACT11521

v . T, = -40°C Y, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vee Ta® *28°C 6 +85°C = +35°C é +85°C UNIT
o V | Min | Mex | Min | Max | Min | Max | Min | Max
‘ 30 {210 210
High-level
VH input voltage - 45 | 3.15 315 20 20 \4
5 55 |3.85 385 20 20
80 } 0.90 0.90
;] 1. . X 0
Ve | input volage «3 1.38 1.38 o8 8| Vv
55 168 1.65 08 0.8
30| 29 29 .
IQ'I = -S0uA 45 | 44 4.4 44 44
‘3 - 55| 54 54 $4 5.4
High-level L
VOH output voltage o 'Ql = 4mA 30 | 258 248 v
v 45 (304 38 394, 38
] lopy = -24mA ]
55 1494 48 4.94 48
1
{lopy = TSMA 55 ~ |aes 385
30 0.1 0.1
o = SOMA 45 0.1 0.1 'X] 0.1
\\’/' - 85| |01 X 0.1 0.1
Low-level [
VOL output voltage “or ld. = 12mA ) 3.0 0.36 0.44 v
v 45 0.36 0.44 0.38 044
H IG. = 24mA ‘
55 0.3 0.44 0.36 0.44
1
|0L' T5mA 85 1.65 1,65
input leakage :
I' current V' - Vcc or GND 58 10.1 10 20.1 1.0 pA
Quiescent supply V, = V.. or GND, ! ) X .
loc | current oL 8 80 00 80 80 { pA
Supply current, One input at 3.4V, other inputs |
Alcc TTL inputs Hiohz “vm or GND 55 09 1.0 mA

NOTES:
1. Not more than one output should be teeted at & time, and the duration of e Wet should not exosed 10ms.
2. TN:iclmlnauulnwmthIthuwdmmmwmmmWwVw.
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Preliminary Specification

8-Bit Identity Comparator 7AAC/ACT 115821

AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = 0V:t, « i = a;C, = 50pF

7aACI1821
SYMBOL PARAMETER - WAVEFORM T, =e2C Ta i i oNIT
' Min Typ | Max Min Max
i Propagaton deley ~ Y3 5 ‘
ooy, P.Q 1o Pl ! 15 15 ne
N doay ' 3 15
R ! 15 15 n
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.8V GND .« 0V: ta =t = 3ns; G, « S0pF
» 7aACI18TY ,
symeoL PARAMETER WAVEFORM T, =425 TA'.’::.:" NIt
' Min Typ Max Min Max
i Propageton delay T 0
oy, P, Q to P ' 15 15 ns
oy pagation delsy - 5 15
oo EoP e i 15 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.6V GND = 0V:t, = = 3o C, = S0pF
’ 7RACT11521
svmeoL PARAMETER WAVEFORN T, = e25C Tas bt uNIT
- Mia | Typ | Mex | Min | Nax
t Propagation deley . . 18 15
vy P.Q wPl ! 15 15 ne
18 is
::u" 1 ! 18 15 ne

AC WAVEFORMS ac Vi = 50% Vo, Vyy = GRD © V. ACT : Vy = 1.8V, Vy, = GND 0 3.0V

r.o, . Toeurs

Wavelorm 1. Waveforme Showing the inputs (P, .., B) to Output (<03 Propagation Delays

December 13, 1988 5-248




74AC/ACT11533

Octal D-Type Transparent
Latch (3-State), Inverting

Product Specification
FEATURES GENERAL INFORMATION
« 8-bit transparent latch CONDITIONS TYPICAL
« 3-State output buffers symBot PARAMETER Vo= 25°C; GND = OV AC | ACT UNFT
+ Common 3-State Output Enable tan! P'wngm delay €, = S0pF; V... = 5V 53 | 68 | ns
« Indspendent register and 3-State ‘P 0,% 9, v bt
buffer operation ‘écc ;::;v; = 1MHZ; 5
. . Power dissipation (Wt , Enabled
Output capablilty: 124 mA Cep g por laxch' |V o 5.0V T = TWHE. pF
« CMOS (AC) and TTL (ACT) voltage ctc- S0pF; Disabled 4“4 58
tevel inputs i
+ 500 Incldent wave switching Coy__| Input capacitance :: =OVorVee 40 | 40 | #F
« Center-pin V. and ground con- Coyr | Output capacitance Pl; Nor :gfoa 10 | 10 ) #F
figuration 10 Finimize high-speed ¥ current Jodec - 500 | 500 | mA
switching nolse uarcw | Latch-ip Standard 17
+ I category: MSI AVAV m‘"" inputfise of | ¢ « 5OPF; Vo = 55V 10 { 10 | v
DESCRIPTION Note:
The 74AC/ACT11533 high-performance 1. cmhMbmmMWdMﬂ (Po ‘in pW):
CMOS devices combine very high speed P -c,,D.voc xfi+L (OL*V“; x {y) where:
and high output drive comparable to the fy -npmhqmn:ymm-lz cL-mmammon.
most advanced TTL families. 'o = output n.qu.ncy in MHz, Ve, = supply voltage in V,
The 74AC/ACT11533 device is an octal E(C, xVog” x1o) = sumof oviputs
transparent latch coupled to eight 3-State
inverting output buffers. The two sections ORDERING INFORMATION
of the device are controlied independently PACKAGES TEMPERATURE RANGE ORDER CODE
by Latch Enable (LE) and Output Enable 24-pin plastic DIP 40°C 1o +85°C "~ 74AC11533N
( ) controi gates. {300mil-wide) 74ACT11533N
24-pin plastic SO 74AC11833D
The dataonthe Dinputs aretransferredto | (apomilwide) ~40°C to +85°C 74ACT115330
the latch outputs when the Latch Enable
(LE) input is High. The latch remains
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEENEC)
N and D Packages '
8,0 U == P YEEREA R R :'—'-Bm
a,C% 00, |1l 2
N E,‘ D, D, O, D, O, O, D, D, ) pry v 1
3,9 5o, i = 2
oo 5 (%] 0, » —q ol n )
oo 5 59 Voo 9, 0, 9, Q, @, 9, 9, Q, » | )
17 ]
:[:__;_ %:“ 123 4991002 I 18
4
sl e e .
&, (3] 58]0, i
g, 4]0,
&, FEALY
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Product Specification

Octal D-Type Transparent Latch (3-State), Inverting 74AC/ACT11533

transparent to the data inputs while LE is buus,MOSmunorbo MOS micro-  ent data appears at the outputs. When

High, and stores the data that is present  processors. active-Low Output BE is High, the outputs are in the High-

one setup time before the Highto-Low Enable (OF) eommh eight impedance “OFF" state, which means

enable transition. buffers independent of the latch opon they will neither drive nor load the bus.
tion.

The 3-State inverting output buffers are

designed to drive heavily loaded 3-State  When OE is Low, the latched or transpar-

PIN DESCRIPTION
PINNUMBER | SYMBOL NAME AND FUNCTION
24 [ 4 Output enable
23, 22, 21, 20,
17,16,15,14 | Do-Dy | Detainpus

1.2.3,4,9, -
10, 11, 12 G,-T, | Dewcupus

13 LE Latch enable
5,6,7,8 GND Ground (OV)
18,19 Voc | Positive supply voltage
FUNCTION TABLE
OPERATING MODES INTERNAL REGISTER
~ B¢ LE D, g,
Enable and read register c n . o "
L ] I L H
Latch and read register L 1 h H L
Hold L L X NC NC
Disable outputs H X X X 4
H = High voitage level sisady staw
h = High voltage ievel one ast-up tme prior 1o the High-1-Low E ransition
L = Low voltage levet swady state
{ = Low voltage level one set-up time prior 1 the High-I-Low E ransition
X = Don't care
NC = No change
2 = High-impedance "OFF" state
4 = High-10-Low yaneition
LOGIC DIAGRAM
LN o, 0, L o, 0y L) LY
s 2 n » 17 L] % 1"
)
i 1 B 1 L 1 1
E D ) E D L) g D [ T 0 )
] Q Q a [y ) Q Q
- Y ¥ YN N ¥ ¥V ¥
'[ al al . o' 1o| "I 1”
&, & 8, &, §, &, &, &,
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Proauct Speciiication

Octal D-Type Transparent Latch (3-State), Inverting 74AC/ACT11833

RECOMMENDED OPERATING CONDITIONS

SYMBOL A TAAC11533 TRACT11833 T
’ - Mn Nom | Max Min Nom Max
Ve | DC supply vohage' : 30 50 55 4s 5.0 55 v
v, Input voltage o Voo o Voo v
Yo Output voltage 0 Voo ) Voo v
ise | D@ ) 10 [) 10
avay | nPutwansition rise ta, E eV
or tall rate Output ensble ° 10 o 10
TA Oponﬁng fren-air temperature -40 +85 -40 +85 *C
NOTE:

1. mmuwmmmnmnvwdv Operation between 2V and 3V is not recommended, but within that range, a device output wil
maintain & previously sstablished logic state. -

ABSOLUTE MAXIMUM RATINGS' n
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Voo | DC supply voitage 05 1+70 v
. V' <0 20
| DG input diode cirrent® mA
g \I| > Vm 20
\/ DC input voltage 0510V +08 v
V, <0 50
i DC output diode cummz o mA
g( Vo > Vw 50
Vo | oc output valiage 0510 Voe 405 v
DC output source or
lo | sink cument per output pin ~ Vo=0mVe 50 mA
lcc oCc Vcc current : ‘ ‘ $200
or J mA
lanD OC ground current , $200
Terg | Storage mmperature | 4510 150 *c
P " P package Above 70°C:derae Eneerly by BmW/K 500 mW
P ,
TOT  "Power diasipation per package : ]
Plastic surface mount ‘ Above 70°C:derate linearly by SmW/X 400 ) mw
NOTES:

1. Streases beyond thoss listed may asuse permanent dumage 10 the device, These are streas raings anly and functional operation of the device at these or any other
conditions beyond those indicated under “rscommended opergting condiliohs” is not implied. Exposure 10 sbeolute-maximum-rased conditions for exsended periods
may affect device reliability.

2. The input and output voitage ratings may be exceeded I the input and output current ralings are obeervad.
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Product Specification

Octal D-Type Transparent Latch (3-State), inverting 74AC/ACT11533
DC ELECTRICAL CHARACTERISTICS .
74AC11533 74ACT11533
T, « -40°C T, = -40°C
SYMBOL| PARAMETER TEST CONDITIONS Voo |Ta=25°C| AT e | Tame2sc| (AT unir
V | 'Min [ Max| Min | Msx | Min | Max | Min | Max
30 [2.10 2.10
High-level
Vi | inputvotiage 45 315 3.15 20 20 v
55 385 385 20 20
30 0.90 0.90
Low-evel
Vi | inputvoltage 45 1.35 135 Y] 08| Vv
55 165 168 Y 08
30 | 29 29 :
lowy = -50HA 45 | 44 44 44 44
‘\I/' - 55| 54 54 54 54
High-level Y
Vou | output voltage- . g = 4mA 30 | 258 248 v
Yo | A 45 |394 38 394 38
oH* 55 (494 48 454 48
1
log = -TSMA 55 385 385
30 0.1 0.1
o = 508A 45 0.1 0.1 0.1 0.1
‘\”u - 55 0.1 0.1 X 0.1
Low-leve! [N
VoL | ouut veltage o i = 12mA 30 0.38 0.44 v
v 45 0.38 0.44 036 044
H { oy = 24mA
oL 55 0.38 0.44 0.38 0.44
log = 75mA’ 55 1.88 165
I ';,"",w""“"' V)=V O GND 55 0.1 1.0 0.1 $10] pa
3-State output off-state| V. = V, orV,,,
toz | coment V|o" ‘}cc ocinD 55 0.5 50 2051 501 pA
Quissoent supply V, = V.. or GND,
loc | curent h ct) o 58 80 s 8.0 80 | pA
Supply current, .One input at 3.4V, other inputs |
Alcc | TTLinputs High? atV,. or GND i 09 10 ma
NOTES:

1. Mﬁmmwmumunm.mumduwmmcm!m.
2. munmmmwmmmmu-nanwmmmmmmw«vcc.
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- -‘Product Specification

Octal D-Type Transparent Latch (3-State), Inverting : - .- 74AC/ACT11533

AC ELECTRICAL CHARACTERISTICS AT 3.3V-10.3V GND » OV;lp =t = 3neiC i 80pF- -~ '
’ o T T4AC11633 '
SYMBOL " PARAMETER ' WAVEFORM | . .T,=426%C . Tkw.': b UNIT:
. Min Typ Max Min Max
1 " [ Propagation delay 15 | 85 | 126 | 15. | 143. ’
PLH 1 . ns
o D, to L ) 1.: | 25 . 1:.; 18 | 13
t ton delay = ’ 1. 10.0 14. 1.5 16.5
PLH .. 4 g ns
tow LEwd, - 1“.5 0.5 128 is %3 |
[ Output enable Sme 2 18 95 | 131 15 ] 147 s
o 10 High and Low level _ 15 s | 116 | 15 | 131 |
thp . | Output disable ime . "2 18 | 98 | 120 | 15 | 128 .
toz | from High and Low level : 15 | 75 | w02 |. 15 | .10 *
LE Pulse With™ ' ‘ P
tw Highor Low 4 $5 L ns
' Setup ime " T :
's  |poLE 3 40 w |
ty 0, o LE! 3 20 20 o ns

AC ELECTRICAL CHARACTERISTICS AT 8.0V 0.5V GND = 0V:t, w s = 3ns; C_ = SOpF

‘ v TAAC11533
SYMBOL PARAMETER WAVEFORM Ty e e28°C Tt uNIT
‘ Min Typ Mex | Min | Mex
toy jation delay .. 15 55 84 15 | 98 N
Ky D, ®© SL .‘ Voo i ] oso | 71 | s | a0 ne. ¢
touy son delay o 1 | 1A | €8 | 100 | 15 | 13 I
e | LEWS. 4 15 e85 | 91 | 18 | 103 n
1 Output enable dme 15 | €5 | 98 | 15| 108 |
oy | 1o High and Low level 2 15 | 6o | w6 | 15 | o7 n
touz Output disable ime ; 151 &8 107 | 13 1.4 .
to y from High and Low level 15 | 80 | 82 | 15 | 69 ns
LE Pulse Width
tw Hghorlow - oA 9 N it ..
Sewp ime _ 1 D i B
| tg D, o LEL R 35 . : 38 o ns
‘ Hold tme
Y D, o lEL 3 20 20 ns
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Signetics ACL Products , Prodluct Specification

Octal D-Type Transparent Latch (3-State), inverting 74AC/ACT11533

AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = OV;t, = t, = 3ns; C, = 50pF

TAACT11533
sYMBOL PARAMETER WAVEFORM T, = 426°C 7A‘.;°.'c°‘° uNIT
Min Typ Max Min Max
i deley 165 | 70 | 109 | 15 | 118 |
oy, 0, gj . ! 15 | 65 | 84 15 | 98 ns
t deiay 15 | 88 | 118 | 18 | 180
| (ol 4 15 | 85 | 107 | 15 | 122 re
oz Output enable Sme 2 15 | 78 | 107 | 18 | 28 "
10 High and Low level 15 | 75 | 109 | 15 | 120
Tz Ourput disable Sme 2 15 | 108 | 121 | 15 | 128 ”
| oz from Migh and Low level | 15 | 75 | o5 | 15 | 108
ty s 4 50 50 n
| Setzp ¥me '
tg Dn wLEL 3 35 3s ns
| Hold time
Yy D wLE: s s 35 n

AC WAVEFORMS AC :V,, = 50% Vg, Vo = GND B V. ACT :Vy = 1.5V, V,, = GND 0 3.0V

| Waveform 1. wma‘-mmvnpm(b")nw Wavelorm 2. Wsvelorms Showing the 3-Staté Output
: . (@) Propagetion Delsys Ensble and Dissbie Times

- Waveform 3. Waveforms Showing the Data Setup and
Hold Times for D, Input to LE Input
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Product Specification

Octal D-Type Trahsparen’r Latch (3-State), inverting 74AC/ACT11533

AC WAVEFORMS AC :V,, = 50% Vg, Vi = GND 0 Vo, ACT:V,, = 1.6V, V), = GND 10 3.0V (Continued)

e Uy
v‘

s

Wavetorm 4. Waveforms Showing the Latoh Enadile input (LE) Pulse Width and the Litoh Enable
input o Owtput (3 ) Propagation Deleys
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74AC/ACT11534
Octal D-Type Flip-Flop;
Positive-Edge Trigger (3-State),

Inverting
Product Specification
FEATURES GENERAL INFORMATION
- 3.State output buffers CONDITIONS TYPICAL
+ Common 3-State Output Enable svusoL PARAMETER T, = 25°C; GND = OV AC | ACT UNIT
| :‘:f:«”::r':tm fotar o 3-Bete :::/ CPo fon defay Cy = S0pF: Vo = 5V 70 | 85 | e
+ Output capabliity: 126 mA . | Power cianipaton | Vo€’ '-s:;V:E' iz s | e
. GMOS(Ac)and'f‘rL(Acnvomo - Cpg wpu P VL 5OV.T = THHE; oF
level inputs #ip-fiop’ ec_ -509F "y ' 85 | B2
« 500 Incident wave switchl
+ Ceonter-pin ¥, nndgrm:'eon- ‘n Input capachance v, = VorVee ‘ ‘ ad
figuration to inimize high-speed Coyy | Ouiput capecitance | V = OV or Vcc 10 | 10 | §F
switching nolse 1 Per Jedec JC40.2
Lasch-up current 500 500 mA
- g Ostegory: NSI LATCH it Standard 17
DESCRIPTION suay | R o o | CL=S0FiVoe =85V | 10 | 10 | new
The 74AC/ACT11534 high-performance 1 Maximum clock C = Vo = 5.5V 70
CMOS devices combine very high speed | MAX | frequency L = S0PF: Voo 100 MHz
and high output drive comparable ta the Nowe:
most advanced TTL families. 1. C:',o is used © d.bfmim e dynamic povm dissipation (P, in uW):
The 74AC/ACT11534 device is an 8-bit P = Cop Voo xy + £ (€ xVoo? x o) where:
{ ] / s an e -
edge-triggered register ied 10 eight 3 : lnput frequency inhM::ucv = output load apudhr:o in pF,
State, inverting output buffers. The two - Ww ‘cc = SuPply voltage in
sections of the device are controlied inde- I (C, = Vec x 1) = sum of outputs
pendently by Clock (CP) and Output
Enable (OF) controlgates. Theregisteris ORDERING INFORMATION
fully edge-triggered. Once the set-up PACKAGES TEMPERATURE RANGE ORDER CODE
requirements are met, when the Clock i or T DIP 74AC11534N
Puise (CP) rises the state of each D input (m) 40°C 0 485°C e
is transferred to the corresponding flip~ 24pin plastic SO 74AC11534D
flop's G output. (300mil-wide) A0°C o +85°C 74ACT11534D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (JEEE/IEC)
N and D Packsges »
.o VY . YT R -:—:-B'I:‘
3, (3] °, Pitb Ly L
8,3 (37] 0,  — ;o o, 0, 9, 0, D, O, D, 2__[w v 1
8, go‘ “—dm = ! 2
n 3
o [3] 210, 9, 9, 9, q, 0, Q, 4, 0, P .
we (3] 8] Vee TTTTTTT70 n .
oo [7] (78] Yee 128 60 wnae P .
ad il o, 1 1
50 [I E O “ ”
&, [E 8] 0,
&, [o1] 4]0,
&,z ]ce
5.264 ECN Number
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Product Spacification

Octal D-Type Flip-Flop; Positive-Edge Trigger

7AAC/ACT11534
(3-State), Inverting s
The 3-State output bufiers are designed  When OE is Low, the stored data appears
fo drive heavily loaded 3-State buses, attheoutputs. WhenOE is High, the out-
MOS memoaries, or MOS microproces- puts are in the High-impedance “OFF”
sors. The active-Low Output Enable (OE)  state, which means they will nelther drive
controls all eight 3-State inverting bufiéers  nor load the bus.
independent of the latch operation.
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
24 Ot Output enable
23,22, 21,20,
17.16,15,14 | Do~D0y | Deminputs
1,2,3,4,9,
1011, 12 T,-T, | Damoutpus
13 cP Clock input
86,78 GNO | Ground (OV)
18, 19 Veo Positive supply voltage
FUNCTION TABLE '
OPERA MODES INTRRNAL REGISTER b
™G ot cP D, ‘ L3
Disable outputs H X X F3
H = High voitage level stsady state
h = High voitage level one $8t-up me prior 10 the Low-10-High clock Yansivon
L = Low voitage fevel ssady state
1 = Low voitage level one set-up time prior 1 the Low-1o-High diock vansition
X = Don't care
Z = High-impedance “OFF" staw
# = Low-to-High ransiion
LOGIC DIAGRAM
P, o, o, o, o, o o, o,
" 2 = n ” " " k] "
cr
D [] 1 |
cr o cr D c D [] cr o e o ] cr o
Q Qe
& E_D W '
1] al aI 4[ II 1 l " I 1=
8, &, 8, . &, [ &, &,
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Product Spacification

Octal D-Type Fiip-Flop; Positive-Edge Tigger © - 74ac/ACT11534
(3-State), Inverting an

RECOMMENDED OPERATING CONDITIONS

sYMBOL PARAMETER T4AC11834 TAACT11534 ’
Voo DC supply voltage’ 30 50 85 4s 50 S5 v
V‘ input voitage 0 Vcc 0 Vcc v
Vo Output voltage 0 Ve [} Vee v
iti Data ’ 0 . 10 . [ 10
AVAY Input transition rise . 10, >y
or fall rate Output enable ) s ) 10
TA Operating fres-air emperature -40 +85 -40 +85 °C
NOTE: ) i
1. No electrical er switching ch e spacified &t Vo < 3V. Operation between 2V and 3V is not recommended, but within that range, a devics ouput wil
maintain & previously established logic state.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Ve DC supply voltage . 05w0+70 v
V' <0 -20
DC input diode current?® mA
Ik e ~Vl > VGC 20
of : - .
A DC input voltage 0510 Vg 405 v
Vo <0 -850
: DC output diode current? o= mA
g:( V° > Vcc 50
Vo | 0C output voltage 0510V, 405 v
DC output source or
lo sink current per output pin Vo =00V, 50 mA
lec pc Vg current +200
of mA
'GND DC ground current 200
Tsrd - | Storage wmperature - €51, 150 c
‘m:";‘?‘m per package Abave 70°C:deca iinearly by BmW/K 500 mw
P.
;n"”'k ShorPaton por :’;g‘;"' Above 70°C derate linearly by 6mW/K 400 oW
NOTES: o )
1. Stresses beyond those liswd may caiise permanent damage 10 the device. These are siress ratings only and functional operation of the devios at these or any athes
conditions beyond those indicated under “recommended operating conditions” is not d. E 1o absolute- i rated conditions for extended periods
may affect device reliability.

2. The input and output voltage ratings may be exteedaed if the input snd output current ratings are observed,
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Procuct Specification

Octal D-Type Flip-Fiop: Positive-Edge Trigger

, 74AC/ACT11534
(3-State). Inverting
DC ELECTRICAL CHARACTERISTICS :
TAAC11534 TAACT11834
T, = 40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta=+28°C & asc |Ta=*2C| 4 g5ec | UNIT
vV | Min [ Mex | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
Ver | input voltage 45 1315 318 20 20 v
58 [as8s 385 20 20
30 0.90 0.90 ‘
Low-level X
v input voltage 4s 138 138 08 Y v
55 165 1.65 (Y] 08
30 | 29 29
Ion = “50pA 45 | 44 44 44 a4
Vi 55| 54 54 54 54
High-level Vo -
Vo | output voitage - logy = 4mA 30 (258 248 v
v 45 (394 38 394 as
M 1oy = -24mA
§S | 494 48 494 40
IOH-JSmAT (X3 306 ass
30 0.1 0.1 _
IoL = S0uA 45 0. 0.1 0.1 0.1
‘\’;' 55 0.1 ot 0.1 0.1
Low-level 3
Vou | outputvoltage o loy = 12mA 30 |o3e 0.44 v
v 45 0.36 0.44 0.36 0.44
H foL = 26mA
55 0.38 0.44 0.36 0.44
o = 75mA’ 55 1.65 ' 1.65
1, | \nputleakage V, = Vg of GND 55 £0.1 £10 10.1 £0]| wA
3-State output off-state| V, =V, orV, ]
loz | curremt V'o“’ o"END 55 208 150 208 150 pA
Quiescent supply V, = V.. or GND, X
lec | current ) cl) &e 55 80 80 8.0 80 | pA
Supply current, . One input at 3.4V, other inputs
Aloe ﬂmehz vV, o GND 55 09 10 mA
NOTES: '

1. Not more than one output should be tested at & time, and the duration of the tast should not exased 10ma.
2, Tblcisﬂnincouainmpuyummluud\mmhumdhmmmwmmmWoﬂm.
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Product Specification

Octal D-Type Flip-Flop; Positive-Edge Trigger

7J4AC/ACT11534
(3-State), Inverting
AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GNO = 0V; tp =t = 3ns; C, = S0pF
B 74AC11534
SYMBOL PARAMETER WAVEFORM T, =425 Tas st UNIT
Min Typ Mex Min Max
Maximum
faax ook § : 1 50 75 50 MHz
1 Propa delay 15 | 110 | 183 | 15 | 178
iy Pl ! 15 | 110 | 187 | 15 | 177 ns
tozn Output enable tme 2 5 90 | 128 | 15 | 146 M
togr 1 High and Low level 15 90 | 128 | 15 | 143
[ Output disable time 2 15 | 100 | 126 | 15 | 133
oz from High and Low level 15 | 80 | 130 | 15 | 138 n
ty ﬁ::“m"“"" 3 100 100 s
Setup time
t 0, 1 GP 3 as 35 ns
Hold time
ty Dn o CP 3 85 55 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V, tg =t = 3n8; C; = 50pF
‘ T4AC11534
syMBOL PARAMETER WAVEFORM T, = 425°C Ta :;‘:,;c to uNIT
Min Ty Max Min Max
Maximum .
fax ok b 1 75 100 75 MHz
deiay 15 70 | 108 | 15 | 117
::‘HL" P8, ! 15 | 70 | 107 | 15 | 121 s
oz Output enable ¥me 2 15 80 92 15 | 104
o 1o High and Low level 15 80 22 15 | 104 ne
torz Output disable Sme 2 15 90 | 1.1 15 | 118
o1z from High and Low level 15 6.0 88 15 9.2 ns
Clock pulse width
tw High or Low 3 85 85 ns
Setup time
1g 0, oGP 3 35 35 ns
Hold time
'H En % CP 3 45 45 ns
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Product Specification

Octal D-Type Flip-Flop: Positive-Edge Trigger - -
(3-State), Inverting 74AC/ACT11534

AC ELECTRICAL CHARACTERISTICS AT 8.0V £0.5V GNO = 0V:ty =t = 3ns; C, « 50pF

" TAACT11834
symsoL PARAMETER WAVEFORM T, = 4i%C Tt uNIT
Min | Typ | Max | Min | Max
Maximum
faax ook & 1 55 ] L]  MHz
, tion delay o 165 | 85 | 127 | 15 | 145
| P s 15 | 85 | 133 | 157 10 ns
tozm _ Output enable Sme 2 15 75 12.0 15 13.3 s
ez 1o High and Low level . ‘ 15 | 78 | 122 | 15 | 138
oz Output disable time T 185 | 110 | 128 | 15 | 135
toy from High and Low level ' t5 | 80 | 12 | 15 | 120 ne
W | Highortow - 3 {0 . 90 ns
Setup ime ‘a
l& D, W cP 3 ] . 30 3.0 ns
) Hold time
L D, CP : 3 ‘ ss 55 ns

AC WAVEFORMS AC:V,, =50% Voo, Vg = GND 0 Ve ACT:V,, - 18V, Vgy= GND 1230V

Wavelorm 2. Wavelorms Showing the Data Set-up and
mnmmbnhpmuwmA

Wavelorm 3. Wavelorme Showing the Ciock lnput (CP) Puise Width
;0 Output (G ) Propegstion Delays
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Signetics

74AC/ACT11640 |
Octal Transceiver w/Direction
Pin: 3-State; INV

Product Specification
FEATURES GENERAL INFORMATION
« Octal bidirectiona( bus interface "~ CONDITIONS TYPICAL
+ 3-Stats butiers SYMEOL|  PARAMETER T,#25°C;GND=0V | AC | AcT | "
« inverting version of ‘245 tow/ | Propagaton delay C, = 50pF; V... = 5V 1 60 '
« Output capability: +24 mA tow | Ay0B 0B oA | "L 50F; Voo ns
Vo = SOV; { = 1MHZ; v
. OC y e 47
m (:‘2 and TTL (ACT) voltage C Powsr duh:m . = 50pF; Enabled - o
« 500 incident wave switchi W‘“ butter’ Vcc--;:pbg\lf-iMHz 12 .
+ Center-pin V . and ground con- - -
figuration to Ginimtze high-speed .__.c" _Input capackance VisVorVeo 40 | 40 | oF
switching nolss Cp | VO capacitance V,-Wuvccv 12 12 | pF
] cc category: MS! lrop | Lavhup current PWJO*G;;C‘OR 500 | 500 | mA
DESCRIPTION AVAV Modmum input rise or c - SOpF; v - 58V 10 |~ 10 sV
The 74AC/ACT11640 high-performance ] "
CMOS devices combine very high speéd  Note: '
and high output drive comparable to the 1. Cp, is used © m the dynamic mdmpnﬁon Pg in pW)
most advanced TTL families. Pn‘cro"voc x4+ T(C chc x f) where:
The 74AC/ACT11640 device is an octal 'l "'"’"'"W"'”““’ = output load capacitance in pF,
transceiverfeaturing inverting 3-State bus ' = output "W in MHz, Vcc = supply voltage in V,
compatible outputs in both-send and re- I(CLx vcc x 1) = sum of outputs
ceive directions. The control function
implementation minimizes externaitiming OHDE_F_"NG INFORMATION
requirements. b'[gho device features an PACKAGES TEMPERATURE RANGE ORDER CODE
OutputEnabh( )inputfor easy cascad- 2 plastic DIP 74AC11640N
ing amli aDirection (DIR) inputfor direction (a‘(;&hnﬂ-wid-) . 40°C 10 +85°C 74ACT11640N
control
24-pin plestic SO ; 74AC11640D
{300mil-wide) ~40°C 1o +85°C 74ACT11640D
PIN CONFIGURATION LOGIC SVMBOL’ ] LOGIC SYMBOL (IEEE/IEC)
N and D Packages i Bl
» ) ——-E" | 301 o)
‘. E U 24| Om nﬁ_ " =] S ENE{A)
A d 'O 1 4 ‘ T s 1 o1 q r 3
~3] . LA A '%1.!. = t br v
‘I EE E '8 2 L_L.!_ F- ] 1 ]
oo 7§ [ ®]s, s = . 0 :T:
aNo E E Yoo 4 A ~ n » :r_
o (7 4] Ver L = =™
awo (3 e, . Lot ] ”
N % = L= 'Q_.L:_. " | Sl gy
Ay [0 [i5]e, o M N <] L1 " ﬁ ‘ -
A o1 uls, A Ll <] % =T
Ny, ” "
~ ] ] o i 1 T . | =T
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Prociuct Specification

Octal Transceiver w/Direction Pin; 3-State; INV 74AC/ACT11640
PIN DESCRIPTION FUNCTION TABLE
PN NUMBER | svmBoL NAME AND FUNCTION "UTS NPUTSOUTPUTS
2 DIR | Direction control input & B A, .,
Tanhd | Ac-A, | Dwtninputsoupus (A side) L : A-B h:u;
- t -
28, 22, 21, 20, inputs
17,16,15,14 | Bo B | Datainputsioutputs (B side) Ho| x 2 z
13 [-14 Output enable
5,678 GND | Ground (OV)
18, 18 Voo Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER 74AC11840 T4ACT1I840 uNIT
Win Nom Max Min Nom Max
™ DC supply voitage ' 30 50 55 48 50 55 v
Vi | input vokage 0 Vo ) Veo v
Avav m'::”‘" rise 0 1 0 10 nev
Ta Operating free-air lemperature 40 +85 40 +85 c

NOTE:
1. No elactrical or switching characterisias are specified at Ve, < V. Operation betwesn 2V and 3V is not recommended, bus within thad range, & devies ousput wil
maintain & previously sstablished lagic ssaw.

ABSOLUTE MAXIMUM RA'I'lNGS1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vw DC supply voltage 0.5 0+70 v
Vv, <0 -20
| DC input diode current’ 1= mA
1K V,>Vw 20
of
Vi | DC input vohage 05% Vg 105 v
" V,<0 -850
. ‘DC output diode current® o mA
ox Vo> Voo %
or
Vo | DG output voitage 0510 Vg 105 v
DC output source or
lo | sink cument per outpupin Vo=0®Ve #0- mA
| DC V. current 1200
cC
o mA
lano D ground current 4200
Tera Storage emperature -85 ® 150 “C
PthalicWDlP tion per package Above 70°C:derate fnearly by SmW/K 500 mw
P
TOT  "Power dissipation per package
Plastic surface mount (SO} Above 70°C:derate inssrty by SmW/X 400 mw
NOTES:
1. mwmmmmumwnum Thutmonuwaﬂud‘ sonal operation of the devi any other
g condisions” is notimplied. E: i rased condidons for exiended periods
nwmawiuuldlv

2. Theinput and output vollge ratings may be excesded X the input and output curremnt ratings are obesrved.
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Product Specification

Octal Transceiver w/Direction Pin; 3-State; INV 74AC/ACT11640
DC ELECTRICAL CHARACTERISTICS
T4AC11840 TAACT11640
T, = 40°C T, = 40°C
SYMBOL|  PARAMETER TEST CONDITIONS Voo |Ta=*25%C| Alosec |Ta=+25°C| 87550 | UNIT
' v [ Min [ Max | Min | dax | stin | sax | Min [ max
30 |2.10 210
Highdevel
Vi | input votiage 45 | 315 315 20 20 v
55 |385 385 20 20
30 0.90 0.90
Low-lavel :
Vo | inpurvonage 45 135 135 08 08| v
55 185 165 08 Y]
30 | 29 29
o = -SOUA 45 | 44 y) Y] Y]
‘\’;' 55|54 54 54 54
High-eve! A
Vou | outpat valtage L iy AmA 30 | 258 248 v
) v 45 |394 38 3.94 38
¥ H 'G{ = -24mA
55 | 404 43 ) Y]
T
Togg = T5MA 55 385 285
30 x| 0t
Tog = S0HA a5 X 0.1 0.1 0.1
‘\”u = 55 0.1 0.1 0.1 0.1
Low-ievel N
VoL | ouput vettage L fig - temA 30 0.36 0.44 , v
v ; 45 036 0.44 0.36 0.44
H o [l =24ma
55 0.36 044 038 044
o ™ 7SmA' 55 1.65 1.65
1, | ineut leakage V= Vog or GND 55 0.1 10 0.1 20| pa
3-State output of-state| V,«V, orV,
oz | courrem "‘o""oc L. 55 105 50 105]  [450] pA
Quiescent supply V, = V.. or GND,
e | comons e Yo 55 80 20 80 80| pA
Supply current, One input at 3.4V, other inputs
Alee | TTLinputs High? 8t V... or GND 85 09 101 mA
NOTES:

1. Nmn;mwmthWnnm.wnmdmntMmlnmd 10ms.
2. mmmnmmmsummmhrnmmnmuumumwwrﬂmmmmmov«vw.
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Product Specification

Octal Transcelver w/Direction Pin; 3-State; INV 74AC/ACT11640

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V;t, =t = 3ne; C, = 80pF

TAACT1640
SYMBOL PARAMETER WAVEFORM T, = +25°C ) :.,‘“.cc“ UNIT
Min Ty Max Min Max
t Propagation delay 15 15
PLH 1 ns
torg A, 0B B oA 15 15
b Output anable time 15 15
ﬂ to High and Low level 2 15 15 ns
touz Qutput disable ime 2 1.5 15 as
tn 2 from High and Low level 1.5 15
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GNO = 0V;t, =t = 3ns; C, = 50pF
TEAC11640
svMBOL PARAMETER WAVEFORM 1, =425 e uNrT
Min Yyp Max Min Max
t ’ Propagation delay 15 1.5
PLH > 1 ns
vy A, 0B B A 15 15
[} Output enable time 18 1.5
oy ® High and Low level 2 15 15 s
1 Output disable ime 15 15
i from High and Low level 2 15 15 ns
AC ELECTRICAL CHARACTERISTICS AT 8.0V 0.5V GND = 0V; ta = ic = 3ns; G, = SOpF
TAACT11640
sYMBOL ' PARAMETER WAVEFORM T =28 Aot UNIY
Min Typ Max Min - Max
toun Propagation delay ) 15 €3 ) 15 | 108 .
torg A 0B B A 15 57 86 15 05
tozn Output enable time 2 15 88 | 122 | 15 | 134 ns
to ta High and Low level 1 18 84 | 123 | 15 | 138
Yoz Output disable tme 2 15 [X] 129 | 15 | 139 e
tor 7 from High and Low level 15 98 | 131 15 | 142
AC WAVEFORMS AC:v, =50% Voo Vi = GND 0 V. ACT:V, = 1.5V, Vy, = GND 0 3.0V
Waveform 1. Wavelforms Showing the Input to Output Waveform 2. Waveforms Showing the 3-State Output
Propagation Delays Enable and Disable Times
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74AC/ACT11810
Quad 2-Input Exclusive-NOR
Gate

Preliminary Specification
FEATURES GENERAL INFORMATION
« Output capabiilty: +24 mA : CONDITIONS TYPICAL
: SYMBO PARAMETER uNIT
- CMOS (AC) and TTL (ACT) voltage sol. E T,«25°C;GND 0V - | AC | ACT
level inputs toy/ | Propagation delay
PLH = 50pF: Vo =
« 500 incident wave switching ‘g | AB0Y €y = S0pF: Vg = SV 45 1 58 1 M
» Center-pin V. and ground con- c Power dissipation Vcc =5.0V; f = 1IMHZ; ;
figuration fo finimize high-speed PD | capacitance per gaw’ | C, = SOpF 24 | 26 | p
switching noise Cwn Input capacitance v =OVor Voo 35 | a5 | oF
* 1o category: SSI laTcH Lmh-up current ;: Jodoc’ d 1';0‘0'2 500 | 500 | MA
DESCRIPTION ‘ Maximum input rise or
The 74AC/ACT11810 high-performance | V2" | tairam C=30pF;Voc =55V | 10 | 10 | mV
CMOS devices combine very high speed o
and high output drive comparable tothe 1, ¢ isused dmrmun the dynamic powdwp.non (Pp in uwW):
PD
most advanced TTL families. Pp = Cpp * Vo2 x 1y + E (G x Vo? x o) where:
The 74AC/ACT11810 provides foursepa- |y -WWMMH&C = output load capacitancs in pF,
rate 2-input exclusive-NOR gate func- I = output hqum:y in MH2, Vcc = supply voage in V,
tions. }:((:vacc xlo)-sumofoutputs
-ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16pin plastic DIP 74AC11810N
(300mil-wide) 40°C 10 +85°C 74ACT11810N
18-pin plastic SO 74AC11810D
(150mil-wide) 40°C 10 +85°C 74ACT11810D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
U 1 3]
" O ] .':—_"D"W—' 2 " .
W] 18]
anp | 4 13] Vee -
oo ¥ % Voo W X .
w3 1] 3a 2
: - 9 4A « y °
L= o a1 = .
- [: O .
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Preliminary Specification

Quad 2-input Exclusive-NOR Gate : 74AC/ACT11810
PIN DESCRIPTION - FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OuTPUT |
1,15, 11,9 1A-4A | Data inputs nA ) Y
16, 14,10, 8 1B-48 | Datainputs L L H
2,3,67 17-4Y | Data outputs L H L
4,5 GND Ground (OV) H L L
12,13 Vee Positive supply voitage L] H H
RECOMMENDED OPERATING CONDITIONS
T4AC11810 T4ACT11810
SYMBOL PARAMETER uNIT
Min ; Nom Max Min Nom Max
Vee DC supply voltage’ . 30 5.0 ss 45 50 55 v
v, Input voltage o | Voo 0 Vee v
Vo Qutput voltage ] Vee ] Ve v
input ransition rise
AVAV or fall fate 0 10 0 10 nsiV
TA Operating free-air smperature - -40 +85 -40 +85 C
NOTE: ,
1. No eiecuical or switching ch o8 are specified &t Ve, < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output wil
intain a previously fished logic state.
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Voo | | DC supply voltage ' 050+70 v
V, <0 . K
\ DC input diode current® . [ ot mA
IK V| > Vx 20
or
Vi | DC input vohtage 0510V, 405 v
v, o
i DC output diode current® v o ;o : 0 - mA
g:( 0> Vee 50
Vo | DG output voltage ' " 050 Vog 408 v
| DC output source or V_ =00V +80 A
o sink current per output pin o~"®Vec ﬂ ™
|cc DC Vcc current +100
or - mA
laND DC ground current 4100
Tsra | Storage temperature 851 150 °C
P -
A P Oy pation per package Above 70°C:derate invearty by BmWK 500 mw
TOT  "Power dissipation per package
Plastic surface mount (SO) Above 70°C:derate neerly by 6mW/K 400 mw
NOTES:
1. Suumboywmouim"\-yauummmbum These are streas ratings only and functional operation of the device at these or any other
Mzmw;“‘dw P g conditions”is notimplied. Exposure 10 absoiute-meximum-rated conditions for extended periods
may affect device :

2. The input and output voitage ratings may be exceeded il the input and output current ratings are cbserved.
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Praliminary Specification

Quad 2-Input Exclusive-NOR Gate 74AC/ACT11810

DC ELECTRICAL CHARACTERISTICS

F4AC11810 FAACT11810
T, = -40°C T, =-40°C
SYMBOL| PARAMETER | TEST CONDITIONS Voo | Ta=+25°C| AT gpec | Tan+25C| AT ocee | unrr
V [ Min | Max | Min | Max | Min { Max | Min | Max
30 (210 2.10
High-level
Vet | inputvoltage a5 (318 315 20 20 v
55 |385 3.85 20 20
30 0.90 0.90
Low-lavel
Ve | inpt voltage _ 45 135 135 08 o8| Vv
55 165 185 08 08
30 | 29 29
sy = “S0RA 45 | 44 Y a4 a4
‘3 - 55 | 54 54 54 54
High-leve! v
Vou | output vottage & [ty =dmA 30 | 258 248 v
v 45 [3.04 EY) 394 38
H lw = -24mA
55 | 494 48 494 48
-
gy = -7SMA 58 385 285
30 0.1 0.1 _
o = S0uA 45 0.1 01 0.1 0.1
‘\’,u - 55 0.1 0.1 0.1 0.1
Low-level
VoL | output voltage b i = 12mA 30 0.36 044 v
v 45 0.36 044 0.36 044
[ ] IG. - 24mA
55 036 044 0.96 0.4
lo = 75mA’ ss 1.65 1.65
input leakage
I carant V) = Vg o GND 55 £0.1 £1.0 0.1 $10] pA
' Quiescent supply V, = V.. or GND,
tee | coment h é TEe 55 40 40 40| 40 | upA
Supply current, One input at 3.4V, other inputs
Blce | TTLinputs Hight 21V, or GND 55 09 10| mA
NOTES:

1. Not more than one output shouid be tested at a time, and the duration of the test should not exosed 10ms.
2. ThiulslhohamlnwwwbvumImlmuumdmwmmwMMnMMWorvcc.
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Preliminary Specification

Quad 2-input Exclusive-NOR Gate . 74AC/ACT11810

AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V GND = 0V;t =t = 3ns; C, = 50pF

__TAAC11810
symsoL PARAMETER WAVEFORM T, =426 Tandee | uwr
» C O [T T Typ | Wex | Min [ Mex ‘
t Propagation delay . 15 59 79 15 86
PLH 1 -
e |'nAnBionY , 15 | s3 | 67 | 15 | 74 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = OV; t, =t = 3ns; C, = S0pF
L 74AC11810 .
symBoL PARAMETER WAVEFORM. | - T, se28C Tam g | o -
Min Typ Max Min Max
i Propagation delay 15 | 45 | 62 | 15 | 67
PLH y 1
oL nA, nBo nY 15 a4 5.7 15 6.2 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V; tn=te = 308; C,_ = 50pF
. T4ACT11810 ;

SYMBOL PARAMETER 1 waverorm | v, measc Tangloste uNiT

. Mia .| Typ Max Min Max
t Propagation delay : - 15 56 - 7.2 15 - 78
PLH 1
touL AA, nB to nY . 15 56 71 | 18 7.7 "

AC WAVEFORMS AC :V,,=50% Vg, Vy = GND © Ve AGT : Vyy = 1.5V, Vg = GND 10 3.0V

nA, nB INPUY

n¥ ouTPUT Y

Waveform 1. Waveforms Showing the input (nA, nB) to Output
(n¥) Propagation Delsys
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74AC/ACT11898
10-Bit Serial-In Parallel-Out Shift
Register

Preliminary Specification
FEATURES GENERAL INFORMATION
- Gated seria! data inputs SYMBOL|  PARAMETER T, »26°C: GND = OV :m::, uNIT
« Fully buffersd clock and data inputs : : [ Yot i it
+ Fully synchronous data transfers ::.:’ m*:&w C, = S0pF; Vo = SV 70 | 76 | s
* Typical shift frequency of 100MHz mzm vcc-sow-muz
+ Asynchronous mester reset Cp0 | capaciance per gam! | CC sopF 120 | ur | pF
+ Output capablifty: :78mA Cor | input capaciinics - v| “OVorVeo 35 | 35 | oF
+ CMOS (AC) and TTL (ACT) vo - b . Per Jedec JC40.2
mh:wu) (ACT) voliage Hiatcy | Lawch-up ourrent Standard 17 00 | 500 | mA
. sonhddontmvomnehlng Maximum input fise or = 500F: V.. = oy
; oinV avav | S C_ = 50pF; Voo = 5.5V 10 | 10 | na¥
ration to g?nl@lu high-speed faax M-xlmum clock Gy = S0pF; Vo = SOV. 100 | 90 | MMz
'ec i R dissipation (P, in uW):
1. Cop is used 10 determing the dynamic powor piny
Dmm mPD'cPD'VOO xh+L(C :Vw xfo)m
The 74AC/ACT11898 high-performance -mwmm cl_-wputb.dapadumhpﬁ
cnﬁ?wmmwmmm 40 .wlnqu.myhmz Vg = supply voltage in V,
a igh output compar to -
most advanced TTL families, (0, xVo"xto) = wm of s
The TAACIACTI108 10k Seriabin —TTuNG INFORMA' " "
L] B
Paralie-Out Shift Register is an edge- PAOKA.GD: TEMPERATURE RANGE 07::):’(::&5
triggered shift register with serial data 20-pin plastic -40°C 10 +85°C
oniry and an output from each of the 10 (m)” - 77‘:‘:’:1'1:’::
stages. Data is entered serially through | 20-pin plastic ) 40°C 10 +85°C
one of two inputs (A « B); either input can  |_(300mil-wide) ® 7T4AGT 118980
be used as an active-High enabie for data
entry through the other input. Otherwise
PIN CONFIGURATION LOGIC SYMBOL . LOGIC SYMBOL (IEEENEC)
N and D Packages
) . am-
i
a, E U (%] e, 'J' ‘I‘ »
o, 1] 73] o, + . r
9, E En 13 = o —-;:‘ n |2
oo (4] s ® —d - -
owo 5} 5] Ve 9,9,0,0,0,0,0,8,0,0, —
= Ce e 111111 —*
oo [ 7 [ FEEENEE TX Y 1
«CF o —
o 7] (7] 0, 10
Qy E E Qy n
12
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Praiiminory Specification

10-Bit Serial-in Parallel-Out Shift Register - 74AC/ACT11898

both inputs must be connected to the Data shifts one place to the right on each-. A Low level on the Master-Reset (N
inputdataoran unusedinput mustbetied Low-to-High transition of the Clock (CP) input overrides alt other inputs and clears
High. input and enters the logical AND of the ' the register asynchronously, forcing afl
two inputs (A « B) that existed one setup  outputs Low.
time bafore the rising clock edge into Q,,.

PIN DESCRIPTION

PIN NUMBER | SYMBOL NAME AND FUNCTION
1. T [ Asynciwonous master reset (actve Low)
13 . CP Clock Input (Low-w-High, edge-siggered)
17, 14 A B | Datinputs
19,20,1,2.3, i )
8,9,10,11, 12 | Co-Op | Parshel oitputs outputs
4567 GND | Ground (OV)
18, 16 .Voc Podiwumw“
FUNCTION TABLE
OPERATING MODE | - INPUTS ouTPUTS
WR | cp| A | B }q |G - a
Reset (clear) L X X X L Lt - L
H * \ 1 Lleg — o
Shift H t ! h L % - [N
H T h [} L % — q
H T h h H %Y - %
H = High voitage level
L = Low voltage level

n.mwwmmmwnnu»nummm

1 = Low voitage level ane setup Sme prior 1o the Low-10 High clock wansition

X = Don't care
q".s»dnmm(umnmmw-mmmm

1.~ Low-10-High clock vansiion
LOGIC DIAGRAM

dED—

'—‘». $
l",n,, o

o BP>.

e o A k
Qg (-1 (- 79 Qy Q

re
-4
o’
=
a
F.3
]
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Preliminary Specificotion

10-Bit Serial-in Parallel-Out Shift Register. ' 74AC/ACT11898

RECOMMENDED OPERATING CONDITIONS

" TAAC11398 7AACT11898
SYMBOL | - - PARAMETER -~ -~ . . i UNIT
— “Min . | Nom. Max Min Nom Max
Vei DC supply voltage” 20 50 S5 45 50 55 v
Vl input voitage . 0 vcc 0 AYGC v
Vo Output voltage ) i ’ Voc ] Vcc -V
Input transition rise
AVAv or fall rate , 0 jo ] ] ‘?0 . ns/V
Ty - | Operating free-air temperature 40 |0 | 88 40 +85 °C
NOTE' i -

mmwmmmwamwmuvwdv Op«mumszswmmmmmmmrm 8 device output will
maintain & previously established logic state.

ABSOLUTE MAXIMUM RATINGS o
SYMBOL PARAMETER . TEST CONDITIONS ‘ RATING UNIT
Vcc DC supply voltage 0.5 1t0+7.0 v
T V <0 -20
i DC input diode current? z [ . mA
K \ll > Voc : 20
or
Yy DC input voltage D516V, 405 v
Vo <0 -50
. DC output diode current? oc mA
g}( . Vo > Vcc 50
Vo | DC output voltage ‘ P 0510 Veg 405 v
1 DG output source or V. =0KV <~ 48D mA
o sink current per output pin o" cc . ’
lee DC V¢, current o . . . 1100
or . mA
leup DC ground current . +100
'Tsm __Storage temperature -65 10 150 °C
, :"h"“'m';‘,"""’“ par.package Above 70°C:detae finearly by BMW/K ~ s00 W
P .
TOT  ["Fower dissipation per package 70°C don
Plastc wm moant (90) Above 70°C:derate lnearly by 6mW/K 400 mw
NOTES.
mwmwmmnmrwum«m Thumsm:nﬁmuuﬁywmﬂondmdudmnvnuwmyom
ea\d:';u bey ndicated ur P g conditions” is notimplied. £ conditions for d periods
may device reiadility,

2 Tmmunwwmmmuwnhmﬂwwmnﬂmmm
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Preliminary Specification

10-Bit Serial-In Parallel-Out Shift Register 74AC/ACT11898

DC ELECTRICAL CHARACTERISTICS

74AC11808 TAACT11898
T, = -40°C T, = -40°C
SYMBOL|  PARAMETER TEST CONDITIONS Voo [Ta=+25C| AT ggec |TA=*25C| [ a5oc | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
Ve | input voltage 45 1315 315 20 20 v
55 [ 385 385 20 20
30 0.90 0.90
Low-level
Ve | inputvolage 45 135 135 08 81 Vv
55 165 1.65 0.8 08
30 | 29 29 ‘
oy = -S0MA 45 | 44 44 44 44
Vi= 55 | 64 54 54 54
High-level Vo
Vou | output vol - Ton = 4mA 30 | 258 248 v
v 45 (394 38 3.94 as
[ ] |m = -24mA
55 | 4.94 48 494 48
¥
Iogy = -TSMA 55 3.85 , 38s
30 o.1 0.1
lo = 50mA 45 0.1 0.1 0.1 0.1
‘Cn - 55 0.1 0.1 0.1 0.1
Low-level
VoL | output voltage e for = 12MA 30 0.36 044 v
v v 45 0.36 0.44 0.38 0.44
H 1o =24mA .
55 0.36 0.44 0.36 0.44
oy ™ 7SmA’ 55 1.65 . 1.65
Input leakage
f V, = Ve of GND 55 10.1 110 10.1 10| pA
Quiescent supply V, = V... or GND,
lec | current | ;’1 - 55 40 40 40 © | pA
Supply cumrent, One input at 3.4V, other inputs
Alee | TTUinputs High? stV o GND b 09 10| mA
NOTES:

1. Not more than one output should be tested st a tme, and the duration of the wwst should not excsed 10ms.
2. Thl:illhchmoinwpplywmmbrnd\mxmunmdnwmmwmmmWwVw.
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Preliminary Specification

74AC/ACT11898

10-Bit Serlal-In Parallel-Out Shift Register
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = OVt =t = 3ns; C, = 60pF
T4AC11898
- T, = -40°C to
SYMBOL PARAMETER- WAVEFORM T, =e28°C [ uNIT
Min Typ Max Min Max
'MAX Maximum dlock frequency 1 60 70 60 ‘ MHz
o Propagation delay ; 15 | es | 108 | 15 | 18 "
ey, CPQ, 15 | 88 | 107 | 15 | 1s
Propagation delay
t 2 15 | 96 | 115 | 15 | 126 ns
PHL MR onv
Setup time, High or Low
1 P YA 3 135 135 ns
4 ?:;"a',""" or Low ‘3 0.0 0.0 ns
ty ﬁ:h"":‘:'wm (shify) 1 80 80 ns
tw L% pulse width, 2 30 30 ns
thec mm’ e 2 15 15 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; 1, =1, = 308;C, = S0pF
74AC11898
T, =40Cto
syMBoL PARAMETER WAVEFORM Ty=e28C AT s uNIT
Min Typ Max Min Max
fmax Maximum clock frequency 1 90 100 90 MHz
1 Propegation datay 15 | 64 | 80 | 15 | as
e | cPmQ, ! 15 | 68 | 84 | 15 | 92 n
tora m:“ delay 2 15 | 72 | 89 | 15 | o6 ns
Setup time, High or Low
tg A BtoCP 3 [ X 9.5 ns
Hold time, High or Low
ty A BroCP 3 00 0.0 ns
W ﬁ::"o‘;‘“mm (shift) 1 Y 55 s
ty Eﬁ"‘"‘ width, 2 25 25 ns
thec mm 2 15 15 ns
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Prefiminary Specification

‘ 10-Bit Serial-in Paraliel-Out Shift Register 74AC/ACT11898
\
\
) AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V;t =t,=3ns; C, = 50pF
‘ 7AACT113%8
a T, = -40°C to
SYMBOL PARAMETER WAVEFORM T, =425 A% e UNIT
J Min | Typ | Mex | Min | Max
! X Maximum clock frequency 1 80 90 MHz
1 Propagaton dela 15 | 75 | 90 | 15 | ve
x';:i' CPoQ, Y 1 15 | 77 | et 15 | 100 ns
Propagation delay
tori Mo a, 2 15 | 95 | 10 1.5- 1.9 ns
tg P High or Low 3 o5 95 s
4y Hox s High or Low 3 00 00 ns
tw g:z“m“" (shift) 1 60 60 ns
| -
‘ ty Lo pulee width, 2 40 40 ns
taec i< odgit Bime 2 15 15 ne

AC WAVEFORMS AC :V, =50% Voo, Vy = GND 0 Ve, ACT:V,, = 1.5V, V,, = GND 10 3.0V

Delays, and the Master Resst to Clock (CP) Recovery Time

Waveform 2. Waveforms Showing the Master Resst (WITT) Pulse Width, the Master Reset 1o Output (Q n) Propagation

December 13, 1088
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Signetics ACL Products

CP INUT

Waveform 4. Waveiorms Showing the Data Set-up and Hold Times for the InputS (A,B)
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ELECTROSTATIC CHARGES
Electrostatic charges can be stored in
many things; for example, man-made
fiber clothing, moving machinery, objects
with air blowing across them, plastic stor-
age bins, sheets of paper stored in plastic
envelopes, paper from electrostatic copy-
ing machines, and people. The charges
are caused by friction between two sur-
faces, at least one of which is non-con-
ductive. The magnitude and polarity of
the charges depends on the different af-
finities for electrons of the two materials
rubbing together, thefriction force and the
humidity of the surrounding air.

AN60O

Handling Precautions

Appiication Note

Electrostatic discharge is the transfer of
an electrostatic charge between bodies at
different potentials and occurs with direct
contact or when induced by an electro-
static field. All of our CMOS ICs are
internally protected against electrostatic
discharge, but they can be damaged ifthe
following precautions are not taken.

WORK STATION

Figure 1 shows a working area suitable
for safety handling electrostatic sensitive
devices. 1t has a work bench, the surface
of which is conductive or covered by an
antistatic sheet. Typical resistivity for the

bench surface is 1kQ o 0.5MQ per cm®.

The floor should also be covered with

antistatic material. The following precau-

tions should be observed:

» Persons at a work-bench shouid be
grounded via a wrist strap and a
resistor.

« Al electrical equipment shoukl be
connected to the mains via a
ground-leakage switch and the
equipment cases should be
grounded.

« Ralative humidity should be main-
tained between 50% and 65%.

« An ionizer should be used to
neutralize objects with immobile
static charges.

A S
YL LSSLS LIS SSS7

i

- —
S ES LSS TSI ILS S LS LS IS4

(8)

@

Figure 1. Protected Work Station

NOTES:

1. Grounding rail 5. Chair

2. Resistor (S00kQ $10%, 0.5W) 6. Wrist strap

3. lonizer 7. Electrical equipment

4. Work bench 8. Conductive surface/antistatic sheet

Aprii 1988

63



Handling Precautions

AN600

RECEIPT AND STORAGE

CMOS ICs are packed for dispatch in
antistatic/conductive boxes, rails or blis-
ter tape. The fact that the ICs are sensi-
tive to electrostatic discharge is shown by
warning labels on both primary and sec-
ondary packing.

The ICs should be kept in their original
packing while in storage. If a bulk con-
tainer is partially unpacked, the tasks
should be performed at a protected work
station. Any CMOS ICs that are tempo-
rarily stored shouid be packed in conduc-
tive or antistatic packing or carriers.

ASSEMBLY :
CMOS ICs must be removed from their
protective packing with grounded compo-

April 1988

nent-pincers or short-circuit clips. Short-
circuit clips must remain in place during
mounting, soldering and cleansing/drying
processes. Do notremove more ICs from
the storage packing than are needed at
any one time. Production/assembly
documents should state that the product
contains electrostatic sensitive devices
and that special precautions need to be
taken.

During assembly, ensure that the CMOS
ICs are the last of the components to be
mounted and that this is done at a pro-
tected work station.

All tools used during assembly, including
soldering tools and solder baths, must be
grounded. All hand-tools should be of
conductive. or antistatic material and,
where possible, not insulated.

Measuring and testing of completed cir-
cuit boards must be done at a protected
work station. Place the soldered side of
the circuit board on conductive or antis-
tatic foam and remove the short-circuit
clips. Remove the circuit board from the
foam, holding the board only atthe edges.
Make sure the circuit board does not
touch the conductive surface of the work
bench. After testing, replace the circuit
board on the conductive foam to await
packing.

Handle assembled circuitboards contain-
ing CMOS ICs in the same way as un-
mounted CMOS ICs. They shouid aiso
carry warmning labels and be packed in
conductive or antistatic packing.




INTRODUCTION

The purpose of this paper is. to define what
Simultaneous Switching Evaluation (SSE) is,
why it is tested, and how it is tested for the
Advanced CMOS Logic (ACL) family of inte-
grated circuits.

WHY SHOULD SSE BE
PERFORMED

The purpose of SSE is to evaluate what effect
switching more than one output simuita-
neously has on the performance of the circuit.
SSE becomes important in any high-perfor-
mance line of circuits because the propaga-
tion delays and output edge rates are very
fast.

Fast edge rates can team up with parasitic
inductances to produce unwanted side ef-
fects such as output disturbances and/or
performance degradations. Output distur-
bances can manifest themselves in the form
of glitches or bumps from solid low levels
near or above the low threshold of a subse-
quent device, or from solid highs down near
or below the high threshold of a subsequent

AN601

Simultaneous Switching
Evaluation of Advanced CMOS

Logic

Application Note

device. Degradations take the form of slowed
propagation dotays, abnormally slow or dis-
torted output edges, or lost data in devices
containing memory. Any and all of these
unwanted side effects will cause a system to
perform unpredictably and unreliably. Output
disturbances especially can be the cause of a
mutitude of system performance abnormali-
ties.

Since ACL is considered to be a high-perfor-

including fixturing and equipment require-
ments, refer to Appendix 1.

OUTPUT DISTURBANCE TESTS

The purpose of these tests is to determine
the magnitude of disturbances on the High
and Low level of the outputs when multiple
outputs are switching. The terms Vony and
VOLpareusodtodeambemolevelofmese

mance family of circuits, SSE is y in
order to insure that the circuits will perform as
specified under any switching condition. To
guarantee that ACL will perform satistactorily
under multiple output switching conditions,
comprehensive SSE is performed prior to
product release. Tests are done to evaluate
the magnitude of output disturbances, the
integrity of stored data, and the propagation
delays and output transition times under con-
ditions of multiple outputs switching.

Each of these evaluations will now be ex-
plained and a very general procedure for
measwing each will be given. For a specific
step-by-step procedure for measuring each,

Vouv refers to the minimum
‘valley' High level output voltage and Vorp
refers to the maximum 'peak’ Low level
output voltage. Figure 1 shows a typical
example of what the output disturbances look
like and also defines the points where Voip
and Vouy are measured.

For circuits with a single output or a single
complementary output, the circuit is set up so
that the pin under test is switching and the
disturbance levels are then measured at the
points on the waveform as shown in Figure 1.
For all other circuits, the circuit is set up so
that the pin under test is not switching while
the other outputs are switching and the distur-
bance levels are then measured as shown in
Figure 1.

Vous AND Voyy FOR CIRCUITS
WITH MULTIPLE OUTPUTS

Voup AND Vgyyy FOR CIRCUITS WITH
SINGLE OR COMPLEMENTARY OUTPUTS

Vou
Vouv
OUTPUT UNDER TEST
Vour
Vor
'WF230808
Figure 1
April 1988 6-5



Application Note

Simultaneous Switching Evaluation

AN601

of Advanced CMOS Logic

Output High Disturbance

For circuits with a single output or a single
complimentary output, set the input condi-
tions so the output(s) under test is switching.
For all other circuits, set the input conditions
80 the output under test is High with as many
other outputs as possible switching.

Examine the waveform and record the level
of Vouy with respect to Vec as defined by
Figure 1.

Output Low Disturbance

For circuits with a single output or a single
complimentary output, set the input condi-
tions so the output under test is switching.
For all other circuits, set the input conditions
80 the output under test is Low with as many
other outputs as possible switching.
Examine the waveform and record the level
of Voup with respect to Ground as defined by
Figure 1.

STORED DATA INTEGRITY
The purpose of this test is to determine what
effect, it any, switching multiple outputs simul-

April 1988

taneously has on integrity of data storage for
circuits with internal storage elements. This
test is necessary to insure that the contents
of internal storage elements are never cor-
fupted by voltage transients which appear not
only on outputs, but also on internai chip
supply lines. To perform this test:

~ Store a logic 1 in an internal storage

Switch all remaining outputs or, if possible,
all outputs.

—\Discontinue switching and set input condi-
tions so. that the contents of the internal
storage elements.can be observed.

- Verify that the internal storage element has
not changed state.

- Store a logic 0 in an internal storage
élement and repeat the previous three
stops.

\ element.

SIMULTANEOUS SWITCHING
INFLUENCE ON AC
PARAMETERS -

The purpose of these tests is to determine
what effect switching multiple outputs simul-
taneously has on the propagation delays and

output transition times of a circuit. This test is
necessary to insure that the propagation
delays and output transition times are not
significantly degraded by switching multiple
outputs simultaneously. To perform these
tests:

- Set the input conditions so that the output
under test will be switching in the manner
required for measurement of the desired
propagation delay or output trangjt on time.

- Switch as many other oulputs as possible.

- Measure the propagation delay or output
transition time on the output under test
using any accurate method.

SUMMARY

The user of ACL circuits should be aware of
any potential disturbances or performance
degradations that can occur under conditions
of multiple output switching and should un-
derstand the terms used to describe and
measure these. This paper is an attempt to
standardize ‘a procedure to which alt ACL
circuits should be subjected. This method,
when followed, will give a user a clear indica-
tion of actual device performance.
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APPENDIX 1
A Step-by-Step Procedure for Evaluating SSE
in the Laboratory - .

1.0 PURPOSE AND SCOPE OF
DOCUMENT

1.1 Introduction ;

This document gives the sleps and proce-
dures needed for completing SSE for ACL
devices. Testing is dorie to determine the
effects that switching more than one output
simultaneously has on-output disturbances,
stored data integrity, propagation delays, and
output transition times. -

2.0 EQUIPMENT
REQUIREMENTS

2.1 Hardware

Bench Controlier
Programmable Oscilloscope
Programmabie Pulse Generator
Temperature Controller

Power Supply Programmer
Test Fixture

Plotter

Printer

Dice System (An optional data
generator/analyzer)

3.0 TEST PROCEDURES FOR
TESTS REQUIRING PLOTS

3.1 General

3.1.1 When applicable, plots should be taken
on at least one part and data values
should be taken on tiwee parts. The
one part used for plots should have
typical characteristics for the sample as
a whole.

3.1.2 The test fixture wilt be the same one
used for standard AC testing. This is a
high-frequency PC board fixture featur-
ing adequate grounding and Vcc de-
coupling as well as 50$2 micro strip line
for all signal paths and close proximity
loading. The test fixture should have
Vec decoupling of at least 100uF,
0.1uF, 0.01uF, and 100pF. For a com-
plete discussion of fixturing require-
ments including grounding, bypassing,
and general high-frequency testing re-
quirements refer to the Application
Note entitled ''Testing and Specifying
ACL Logic."

April 1988

HP9836C or equivalent
TEK7854 or equivalent
HP8161A or EH2000
TP412 or equivaient
ICS4871 or equivatent
Acceptable high frequency
PC board fixture
HP7475A or equivalent
HP2673A or equivalent
HP8180A, HP8182A, and
HP15414A

3.1.3 Pulse Generator Setup

For 74AC11XXX Vin = (0.8 Vgo),
ViL= (0.2 Vco)

For 74ACT11XXX  Vjy=15V,
VL= 0.5V

tr/te = 3.0ns (10 to 90%)

t = 5MHz

Duty Cycle = 50%

The input signal should be terminated
with 508 and then branched out equal-
ly to all inputs needing the input signal.
("Simultaneous” is defined as the input
pin's Simultansous Logic of the device
seeing a given signal at the same
moment in time.) Line lengths from the
termination to the device pin should be
kept as short as possible. The dice
system can be used if more flexibility of
input programming i8 necessary. f the
dice system is used, interchannel delay
between the various channels must be
nufled out at the pins of the device. If a
gang-type configuration is used to tie
the input signal to more than one input,
input edge rates should be as close as
possible to the 3.0ns times.

6-7

3.1.4 All outputs should be loaded with the
standard 50pF, 5002 AC load.

3.1.5 The output to be evaluated should be
the one farthest away from the Vgc
pins. If there are two equidistant out-
puts, record. data on both outputs and
plot only the worst-case output. Also, if
more than one mode/path exists, all
should be checked, but only the worst
case tested.

3.2 Output High Disturbance

Measure the Vouv level on an output held

High during simultaneous switching.

3.2.1 Voc ~-5.5V, Temp. = 55°C and
Vee = 5.0V, Temp. = 25°C

3.2.2 Number of devices = 3. Plots should be
taken on one part.

3.2.3 input conditions should be set 80 that
the output under test is High.

3.2.4 Switch the ing .outputs simuit
neously from Low to High and record
VOoHv-

3.2.5 Plot waveforms of & switching input, the
High output, and a switching output.
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3.2.8 Repeat steps 3.2.4 through 3.2.5 for
the following other transitions:

High to Low

3-State to Low (f possible)

Low to 3-State (If possible)

High to 3-State (If possible)

3-State to High (If possible)
3.3 Output Low Disturbance

Testing

Measure the Voup level on an output held
Low during simultaneous switching.
3.3.1 Vgo = 5.5V, Temp. = -55°C and
Voc = 5.0V, Temp. = 25°C
3.3.2 Number of devices = 3. Piots should be
taken on one part.

3.3.3 Input conditions should be set so that
the output under test is Low.

3.3.4 Switch the remaining outputs simulta-
neously from High to Low and record
VoLp.

3.3.5 Plot waveforms of a switching input, the
Low output, and a switching output.

3.3.6 Repeat steps 3.3.4 through 3.3.6 for
the following other transitons

Low to High

3-State to Low (if possible)
Low to 3-State (If possible)
High to 3-State (If possible)
3-State to High (It possible)

3.4 Stored Data Integrity
For devices with internal storage elements,
perform tests to insure that internal storage
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elements aren't corrupted by simultaneous
switching of outputs.

3.4.1 Voo = 5.5V, Temp. = -55°C and
Vog = 5.0V, Temp. = 25°C

3.4.2 Number of devices = 3.

3.4.3 Store data (both High and Low) in an
internal storage element. This can be
the same element of the output tested
in 3.2 and 3.3.

3.4.4 Switch the remaining outputs simulta-
neously as was done in 3.2 and 3.3
(including 3-States if possible). Check
to see that data is not corrupted with
any of the switching.

3.4.5 When possible, the dice system should
be utilized to functionally check out
various combinations of switching with
respect to the above procedures.

3.5 Input Waveform Phase

Effects .
Check phase effects and measure the delay
offset that causes the largest magnitude of
output disturbances (when possible).

351 Voo =65V
3.5.2 Temp. = 25°C and -556°C

3.5.3 Number of devices = 3. Plots should be
taken on one part.

3.5.4 Testing is completed by switching half
of the outputs 180° out-of-phase from
the other half of the outputs.

3.5.5 Adjust the delay on half of the outputs
(with respect to the other half) until the
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worst-case output disturbance is ob-
tained.

3.5.6 Record the edge offset and disturbance
magnitudes for three parts.

3.5.7 Plot waveforms (one ‘part) of a switch-
ing input from one half and -another
from the other half with outputs from
both hatves.

3.5.8 Repeat steps 3.5.5 through 3.5.7 for in-
phase effects as well.

4.0 TEST PROCEDURES FOR
tpp VS SIMULTANEOUS
SWITCHING

4.1 General

Measure propagation delays and output tran-
sition times under conditions of mutiple out-
puts switching.

4.1.1 Number of devices = 3

4.1.2 Voo = 5.0V, Temp. = 25°C

4.1.3 Number of outputs tested = 1

4.1.4 Number of outputs switching=1 to N
(when possibie)

4.1.5 The test output should be tested for all
possible propagation delays (tey4, tpyy.,
oz, trz, tpu, and tpyz) and also
transition times (itth and tthl) for alt
conditions of outputs simultaneously
switching (1 to n).

4.1.6 Al tests should be made with other
outputs switching in-phase and then
out-of-phase.




INTRODUCTION
The “Sighetics Standard Products Dmsvon

(SPD) operates a Characterization Laboratory

in Orem, Utah. This Lab maintains the-capa-
bility of testing the 11, logic product families
the Division supports. These include: AuTTL-
74%XXX, Schottky-74SXXX, Low-Power
Schottky-74LSXXX, FAST-74FXXX, ALS-
74ALSXXX, High-Speed CMOS-74HCXXX,
High-Speed CMOS/TTL-74HCTXXX, Ad-
vanced CMOS/TTL (ACL)-74ACT11XXX, Ad-
vanced-CMOS (AGL)-74AC11XXX, and both
10K 4rid 100K ECL. ‘

Due:to the great diversity of product famiilles
and the different testing requirements and
complexity of the product types of each
family, Signetics SPD Characterization has
designed and built a bench test AC fixture
that is specifically designed to address to only
the High-speed logic families. It has the
advantages of being very versatile, has high
bandwidth capability (= 750MH2), is 5052

system.compatible, and is manually program- .

mable for the input static voitages. This

provides the ability to have one fixture that -

addresses many product types across fami-
lies. The extent of this varsatility is explained
in the following Application Note. The famities
that this fixture is intended to support are:
FAST, ALS, ACL, 10K ECL, and 100K ECL
(Note: This fixture is compatible with any
50052 pull-down load.)

THEORY OF OPERATION

There are several key points in testing the

faster edge-rate logic families. They are:

® Very good by-passing and decoupling
(they are ditferent).

® Large ground and Vgc planes

® Low-impedance signal Imes (i.e., 508)

® Signal lines that are umform in
impedance over frequency

® Signal lines must have high bandwidth
{ > 500MHz)

® Low-inductance paths for the DUT
leads, including Voo and GND

® Output AC load close to the DUT
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Logic
Appiication_Note

Figure 1. Ferrite Core Placement

& Measurement point close to the DUT

® Avoidance of ground loops (espectally
on inputs at DC tevels)

Also ‘of conoem to the test engineer and the

® Versatilty end/or ease of use (there are

tradeotfs)
o Cost .
® The number of fixtures needed to
. support products

Each of these concerns have merit and must
be .understood by the user of these logic
families if valid and correlatable resuits are to
be found.

Vec and GND

The secret in Voo and GND use in fixturing is
to do the things that reduce the noise that
can: 1) get to your part, and 2) come from
your part. This is done by reducing the noise
ofmvocunumestomefu;mro by
judicioys- application of fraquency dependant
by-pamatﬂnDUTVocpintoGNDund
reducing inductance from the Vo and GND
pins of the DUT to the point where good
contact of the by-passing and Vcc and GND
planes occur. All of these are techniques
used in good RF and microwave board de-
sign. By reducing parasitic inductances and
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cleaning up any sources of noise, good signal
integrity is better maintained.

These. points are evident in the fixture
Signetics has designed. Part of the noise
reduction of the power supply as it arrives is
done by by-passing the power supply at its
terminals. The power is then brought to the
fixture via banana cables, (as short as possi-
bie), to jacks on the chassis of the fixture. An
18 -gauge wire, attached to the jack, is
wrapped through a Ja inch ferrite core 8- 12
times for decoupiing of any spikes. (Details of
the cores used are included in the parts list.)
This acts as a Low-pass filter. The wire is
then soldered to the bottom of the PC board
onto the large Vg plane that rarrows 10 the
Ve bus running between the pins of the
DUT. See Figures 1 and 2 for detail.
Triangle-shaped, the Vgc plane provides a
Low inductive path for the Vgg to the DUT
pin. See Figure 2 for the bosrd iayouts. The
Vgc bus from this piane travels down be-
tween the DUT pins to that connection. This
is 8o connection to the V¢c bus is easy and
very short. The DUT may have Vcc located
on any pin with this configuration. The pin is
connected to the Vg bus by soldering small
copper braid or similar Low-inductance wire
capable of carrying the current for the device,
see Figure 3.
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On the opposite side of the top layer of the
board is a triangle-shaped ‘ground plane.
Ground ‘planes are also located on the bot-
tom layer of the board in the same places as
the Ve and ground planes of the top layer.
Since this fixture is laid out for 509 stripline,
layers 2 and 3 are aimost total ground piane,
with- holes in them for feed-thfoughs and
compaonents. Also found between the signal
lings, on the top and bottom -tayers, are
ground plane "fingers’ that are connected to
all 4 layers by plated-through holes. This
provides good separation of the signal fines
resulting in lower cross-talk.

The bottom layer ground plane consists of
two_triangle-shaped planes connacted by a
bus strip that runs between the DUT pins.
This was done for 3 reasons: First, this allows
connection of any ground pin of the DUT to
the ground, regardiess of location; like the -
Veg connection on the top layer. Secénd, it
allows the connection of the by:pass capaci-
tors from the Vg pin to the ground with the
shortest possible lead: length. Characteriza-
tion uses typically 2 or 3 ceramic chip capaci-
tors and 1 or 2 dipped tantalum capacitors
(35V) to by-pass the Vg pin. It is important to
keep the dipped tantslum capacitor's leads
as short as possible to reduce series induc-
tance. The recommended vaiyes of capaci-
tors are: 100pf, .01uf, 1uf. and 10uf, We
have found-at times, the need to adjust these
values depending upon the product type and
its pefformance. Some ndise sensitive circuits
need mare by-passing in the lower and ex-
treme higher values of capacitance. And
third, the connection of the two planes elimi-

nates possible ground loops and the feed- -

throughs create a ground mesh and give an
excellent ground plane for the circuit. Figure 3
ilustrates. the  by-pass connections.
BY-PASS AND DECOUPLING

It is important to understand tho- difference
between decoupling, ds with the ferrite core,

and by-passing, as with capacitors. Decou-
pling occurs as High-fraquency signals are
removed by saturation. of the ferrite core. This'
prevents "noise’’ that may be on the Voo
power supply from getting on the Vg plane.
The action of the by-passing capacitors is to:
1) "pass’ any non-DC signals that occur on
the Voo (due to the part's operation) to
ground, and 2) be able to provide the "'instan-

taneous'’ current demands of the part as it -

switches.

The various values of capacitors are intended
to provide a Low-impedance path at all oper-
ating frequencies. Since real-world capacitors
have resonance points at a given frequency,
depending upon their value and type of ca-
pacitor (and actually turn inductive above the
resonance point), using different values that
have different resonance points allows; an
across-fraquency Low-impedance. path for
Vee hoise,

An important point in the use of by-pass
capacitors is the minimization of lead length.
Lead length represents inductance; induc-
tance in sefies with the capacitance. If it is
too much, it can cause resonance and oscilla-
tion problems with the part and/or power
supplies and nullify the benefit of the capaci-
tors. it also plays a major part in inhibiting the
effect of the “instantaneous” current re-
sponse needed by the part from the by-pass
capacitors. It actually can cause the ground
of the device to track the change in current to
the degree of the lead inductance. The lower
the inductance, the lower the ''ground
bounce' effect. Hence, short or no lead
lengths on capacitors are needed to help
prevent the effects of ground bounce.

SIGNAL LINES

A signal line is defined as a line that carries
the input stimulus, either DC or AC, or output
response, to or from the device. Since these

. '/%//47//

_

JOLDER AND COPPER WIRE 77/

Figure 3. Decoupling Connections

/s

COPPER WIRE
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signals are measured and determine the data
which characterizes the part, it is critical that

.they are of the highest.integrity and repre-

sent, as far as physically possible, the action
of the part; not the nuances of the fixture. To
achieve this, the line must not be able to
change the signal over the measturaable fre-
quencies of the device, nor affect the delay of
the part: 2

The fixture as designed, has 502 signal lines
determined by a stripline layout method. The
50(2 value was selected for several reasons:
1) the 502 value matches impedance with
the pulse generators that are used as input
stimulus. 2) The output loads specified for this
fixture are either a 50052 pull-down or a 5092
pull-down (ECL), in parallel with a capacitive
load. This allows the 50 signal line to be
terminated into, this load for either a 10:1 or a
1:1 match. 3) A Low-impedance line will have
better characteristics with regards to cross-
talk and resisting external noise.

“There are two types of signal lines on this
fixture: input and output; both of which -are
B0L2 transmission lines. The input line is on

. the top side of the board and is always

terminated in 5082. It is connected to the DUT
via a .3” jumper, Jumper #1 for input. When
this jumper is installed, the DUT pin is avail-
able only as an input. To allow this line to be
used as an output, a .1” jumper, Jumper #1
for output, is used instead of: the .3”:jumper.
Thig_connects the DUT pin to the AC load
when the DUP pin is an output. See Figute 5.

The output signal line can be dedicated two
different ways. The first méthod, used for
ECL, is 10 leave shorted the 5052 trace and
have it run directly into the SMB connector
into the 502 sampling system. The second
method is to cut the trace at the DUT pin and
solder the 45082 chip resistor, R1, across the
cut. This, combined with the 50£2 scope, then
appears to the part as either a 5002 probe
for the input signal or the 50052 output AC
load for the output signal. :

The signal lines are equal length and there-
fore. do not infrodice any extraneous delay
from: pin to pin.: We also characterized .the
impedance of the lines over frequency to
ensure minimal distortion over the frequency
range and any effective change in propaga-
tion delay caused by the relationghip of induc-
tance and group delay, see Ap Note 202.
Figure 4 illustrates the frequency response of
the signal lines in impedance.

This is considered to be high bandwith and
encompasses the frequency range exhibited
by ALS, ACL, ELG, and FAST logic tamilies.
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The explanation of the two types of AC loads
that may be used will be covered in two parts.
First the ALS, ACL, and FAST implementation
will be discussed, then the ECL implementa-
tion.

ALS. ACL, and FAST Implementation
The FAST, ALS, and ACL product families AC
load is specified as a 50pF capacitor and a
50082 resistor in parallel. This load has the
. advantage of being adaptabie to both a High-
impedance (A.T.E.) or a Low-impedance
(bench) measurement environment. The
Signetics fixture uses a Low-impedance envi-
ronment primarily for two reasons. The first
reason is that experience of the last 5 years
has told us that High-impedance probes rep-
resent a reliability concern and can introduce
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hard 1o detect errors into the waveform. The
second reason being that most suppliers of
these technologies provide data based upon
the Low-impedance approach and most large
users of these products do so as well. This
also allows the fixture to be used for ECL
testing since that product uses a totally 50Q
environment. Figure 5 illustrates how this test
fixture implements the 50pF/50052 load sche-

matically.

The fixture was laid out to present the load as
close as possible to the device, and yet aliow
for flexdbility in deciding if a certain pin is an
output or an input. This distance is critical due
to its inductive effect upon ground bounce
phenomena. It is acknowledged here that a
fixturs dedicated to a single device type
without jumpers, and thersfore placing the
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load virtually on the pin of the device, would
show the ground bounce phenomena for
simultaneous switching to be less than that of
this fixture. However, this fixture can be so
dedicated by riot using the pads as provided,
but rather by using the ground bus, like the
by-pass capacitors used. The flexibility of this
fixture substantially reduces the cost of fixtur-
ing for these families. Studies on simulta-
dramatically favorable resuits to previous fix-
tures. Those studies continue. For work other
than that of simuftaneous switching, there will
be no appreciable difference with a dedicated
fixture.

As illugtrated in Figure 5, the load is shared
with the 50 input of the measurement’
system; a 502 sampling oscilloscope. The
45052 resistor: A1, is soldered to the socket
pin of the device and is in series with the 502
input of the scope. Figure 6 illustrates this on
the board layout of one input/output pin. This

.. allows virtually a probe tip on the device pin.
The load capacitor: C1, i3 a 33pF ceramic

chip capacitor. This is added to the measured
value of 17pF of board capacitance, achiev-
ing the S0pF value specified for the load. The
distance from the pin to the capacitor is .5
inches and is adequate for the testing of
these product families.

For testing 3-State parameters, the 50002
resistor: R2, is connected to it's pull-up sup-
ply. Vi via a .3" jumper: Jumper #2. The V;
supply is bussed to each pin and may or may
not be connected with that jumper. See
Figures 5 and 6.

ECL Implementation

When testing ECL product, the 45052 resistor:
R1, is not used, Rather, this point is left
shorted together in the construction process.
Also for ECL, the load chip capacitor: C1, the
tri-state pull-up resistor: R2, the 5052 termina-
tor: R3, and the ""output only'" jumper: Jump-
er 31, are not used. The input signal travels
down the input path, is jumpered using the
"input only" (Jumper #1), goes to the de-
vice, travels out the output path (left shorted,
no R1), and proceeds to the scope. When the
signal is an output, the "input only'’’ jumper:
Jumper #1, is removed and a 50$2 termina-
tor is connected to the SMB connector as the
load or the 5002 input of the scope. See
Figure 7.



Application Note

AN203

$000 A2 802 R3

N B B> [~

Figure 6. Signetics Fixture - Board

at 'Ja {TR-STATE) UNUSED
LEFY

Jt
(OUTPUT ONLY)
UNUSED

[ eorro sox Jlieo wom s o soe Efanono

Figure 7. ECL Configuration ‘

Aprit 1988 6-14



Application Note

Test Fixtures for High-Speed Logic

AN203

INPUT STIMULUS AND

MEASUREMENT

When the input is not used for a signal input,
the line may be switched to one of three
voltage sources: V, 1 through V, 3, by the use
ot a DIP switch on each pin. It may also be
left open and then the 5052 pull-down resis-
tor: R1, pulls the line to ground and can be
used as a hard low level. See Figure 5. These
voltage levels are brought in from extemnal
supplies through bandna connectors like Vcc.
This scheme eliminates excessive cabling to
each input to provide the static input levels
and thereby raduces parasitic inductances
and cross-talk. Each of the 3 busses and the
Vi bus all have places for by-pass capacitors
in the event of noise on the static levels:
Figure 8 illustrates the DIP switch and SMB
connectors and how they control the ‘input
stimulus and output measurement.

As stated previously, the measurements are
made with 502 sampling systems. The con-
nections to these systems are made via SMB
connectors. This was chosen since it is com-
patible with SMC; it is push-on, it is small for
easy configuration, and it is capable of high
bandwidth operation. Figure 8 illustrates
where the connections are made, where the
pulse generators connect to the-input and an
SMB connector. Since the 45082 resistor: R1,
is soldered directly to the pin of the device,
the actual probe tip is at that point. See
Figure 6. This has the advantage of eliminat-
ing any distance from the device to the probe
tip, thus guaranteeing accurate results.

VERSATILITY AND COST

At some point, there is a choice between the
most technically attractive options and the
cost of options. This fixture has been primarily
designed to optimize the cost effectiveness
of test fixturing yet yielding a technically
sound tool. To do this, a compromise has
been made between the ease of use and the
versatility.

In the construction of the fixture, a choice is
made as to where the Vo and GND pins are
to be located. This then dedicates this partic-
ular fixture to part types with this Voo and
GND configurations. This is alos done with a
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dedicated fixture. However, on a dedicated
fixture, the pins are individually constructed to
be either an input or an output, and in so
doing, the fixture is.usabie for 1:io+ devices.
The Signetics fixture, once dedicated to a
particular Voc and GND configuration, is built
up to have both input and output components
on all signal pins. The selection of which pi
is an output or an input is made by inserting
the appropriate jumper, See Figures 5 and 6.
The same applies in deind tri-state testing.
The tradeoff here is that it would probably
take less time to setup the dedicated fixture
than the Signetics fixture. To help compen-
sate for that tradeoff, we have the three Vs
supplies that may be switched into any pin to
provide input static levels and eliminate the
need to bus input High or Low levels by
external cabling. For the user that means the
only connections being made to the fixture
are:

® the Vcc (banana jack)

o the (GND) (banana jack): this is the
common ground of all input supplies.

® the Vs 1, Vs 2, and Vg 3 supplies
(banana jack): these may be any
voltage and are switchable. Signetics
connects programmable supplies to
these connectors.

@ the V; supply (banana jack): this is the
tri-state pull-up voliage and is
permanently connected to the bus to
each pin. it is selectable by Jumper
#2, seo Figures 5 and 8. For FAST
and ALS ‘products this is 7V. For ACL
products. #is is Vo X 2 and it is not
used for*ECL applications.

® Input Stimulus (inside SMB connector:
this is found on every input/output pin.
More than one pin may be used m this

° Output Measurement or Scopa
Connection (cutside SMB connector: this
is also found on every input/output pin.
More than one pin may be used in this
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manner. Remember, if this pin is not
connected to a scope and is an output,
a 501 resistor must be connected here
to ground to complete the 5082 resistive
load by soldering a high-quality {High-
frequency) 5052 resistor inside a female
SMB cable connector. See Figure 9.

With these 6 connections, the fixture is capa-
bie of testing the product lines as mentioned.

The cost of this fixture ranges from 550 per
fixture, dedicated to a 20-pin device in quanti-
ties of 1 - 10, to as low as 385 per fixture of
the same type in quantities over 100. This is
not substantially higher than the cost of a
dedicated fixture; which is estimated at 200 -
500. The factor to consider would be the
quantity of fixtures for the number of products
to be tested. To have & dedicated fixture for
every 2-3 product types versus a "univer-
sal'" test fixture for 20 - 30 product types is
worth considering from a cost standpoint.

included in Appendix 1 is the parts list for this
fixture and the supplies used by Signetics.
This in no way constitutes Signetics endorse-
ments of these suppliers and the customer
may select their own supplier if they so
desire. This fixture is offerd to the public to
duplicate and use within their own environ-
ments. Signetics will not provide any mate-
rials but will allow the manutacturers of the
board and materials to build and/or supply 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 something for users of High-speed
logic that has been proven and tested in a
true High-speed use, and provide a character-
ization of these products prior to their intro-
duction to the market place.
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TO USE AS GENERATOR INPUT,
OPEN V§ 1, V& 2 AND V8 3 AND
PLUG THE 5002 GENERATOR TO
THIS
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Figure 9. 5000 Load Resistors Using Output Pin SMB Cable Connectors
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APPENDIX | — Component and Vendor List

1. Printed circuit mother board

SO and SOL
DiP
Requirement:
Supplier:

#8D8512.28

#50D8512.31

1 per part configuration
Prototype and Production Circuits
8040 South 1444 West

West Jordan, UT 84084

(801) 566-5431
2. SO and SOL sockets
# PINS PART #
14 001-014
16 001-016
16L 001-116
20 001-120
24 001-124
28 001-128
SOIC through-hole socket
Requirement: 1 per board
Supplier: Surface Mount Devices, nc.
PO Box 16818
Stamford, CT 06903
(203) 322-8290

3. L$G-1AG14-1 Socket Terminal Pins

For DIP boards — number of pins equal to the part pin count times by (7) seven.

24 X 7 =168

For SO and SOL boards — number of pins equal to the part pins count times by (5) five.

24 X 5=120

4. Shorting Blocks (Jumpers)

0.3 inch 8136-475G1 Requirement: 1
0.1 inch 8136-851P2 Requirement: 1
Supplier: Augat
5. Chip Resistors
5082 1% CRCW 1210 Requirement: 1
4502 1% CRCW 1206 Requirement: 1
50082 1% CRCW 1208 Requirement: 1
Supplier: Dale Electronics, Inc.
2300 Riverside Bivd.
Norfolk, Nebraska 68701
(402) 371-0080
6. Chip Capacitors
Ceramic Part #
33pF S500R15N3300P Requirement: 1
15pF S00R15N150JP4 Requirement: 1
0.015uF 500S41W103KP4 Requirement: 1
0.1uF 500S41W104KP4 Requirement: 1
7. Dipped Tantalum
Ceramic Part #
10uF 106K025NLF Requirement: 1
47uF 476K020WLG Requirement: 1
Supptier: Mallory
Aprit 1988 6-17
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8. Ferrite Core
T80-1
12033 Otsego Street
North Hollywood, CA 91607
(818) 760-4420
8. Mounting Screw
4-40 X Y4 Phillips pan head machine screw
Supplier: Bonneville Industry Supply Co.
45 South 1500 West
Orem, UT
(801) 225-7770
10. Banana Plug Jack
H.H. Smith Type Order # Requirement
White 1509-101  28F1178 8/board-color your choice
Red 1509-102  35F870 6/board-color your choice
Black 1509-103 35F868 6/board-color your choice
Green 1509-104  28F1179 6/board-color your choice
Blue 1509-105  28F1180 6/board-color your choice
Yellow 1508-107  28F1182 6/board-oolor your choice
Supplier: Newark Electronics
11. Switch
76PSB04 4-bit side actuated piano DIP
Supplier: Grayhill Co.

12. Connectors — Snap-on SMB
§1-051-0000-220 Straight jack receptacie
] Sealectro

Supplier:
13. Mounting frame
Signetics number CB-1.0
Supplier: Electronic Chassis Corp.
468 North 1200 West
Lindon, UT 84062
(801) 785-9113
14. Hook-up wire

Requirement: 1 per board

Requirement: 16 per board.

Requirement: 1 per pin
Requirement: 2 per pin

Requirement: 1 per test fixture

No. 18/20 gauge Teflon coated — about 24 inches per test fixture.

The following components may be needed in use of the test fixtures but are not part of the test fxtures.

61-001-0000-89 5002 terminator plug
51-007-0000 Straight cable clamp type
51-083-0000-222 “T" adaptor J-J-J
51-085-0000 “T" adaptor J-P-J
51-072-0000 Adaptor J-J
51-073-0000 Adsptor P-P
51-001-0020 Shorting plug
61-002-0000-89 5082 terminator jack
Supplier: Sealectro Corp

(415) 985-1212
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As requived or hand-built with
50%2 resistor and 51-007-0000
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APPENDIX Il — Construction Hints
A suggested order of assembly is as follows:

CENDO AN

Cut traces for 45052 resistor. (Not needed for ECL)

install SMB Connectors. Elevate base from board 0.05".

Install DIP Switches. Note: Numbers on switches may not correlate to Vg supply numbers.
Instalf Augat socket pin.

Install load/termination resistors and capacitors.

Strap Voc and GND pins to appropriate bus strips.

install bypass capacitors.

Clean flux off of board and components.

Check for iead to frame shorts on PLCC board. (Not discussed in App Note.)

. Install banana jacks on frame.

. Attach board to frame with Y4 Philips pan head machine screws.

. Wrap wire 812 times around ferrite core. Leave enough wire to connect to frame and board. See Figure 1.
. Connect Voo, GND, and voltage supplies from banana jacks to board.

. Remove all remaining flux. Keep “flux-off* from banana jacks.

Hints on construction:

® A 0.05" shim that fits under the SMB connector base helps elevate it during construction.

® Mount the SMB connector with fiat side out rather that point side out. See Figure 8.

@ Solder Augat socket pins in with a part inserted to hold the pins steady.

® "Piano DIP" switches have the numbers reversed from the Board notation. Taping a new number on the board designations will
help match the switches.

@ Hint for- solder chip components: apply a small amount of soider on one side of the pads on the board.

® Keep DIP switches and SMB connectors spaced as far away from each other as the holes will permit, i.e., push the SMBs in and
the DIP switches out.

Agril 1688
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Packaging Information

14-PIN PLASTIC DIP
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CEe] |
1%, ;n)
320 ¢ GM

NOTES:
1. Controlling dimension: inches. Metric are shown in

3. Dimensions and tolerancing per ANSI Y14. 5M-1062.

4. "T", "D" and "E" are reference datums on the moided
body and do not include mold flash or protrusions. Mold
flash or protrusions shall not exceed .010 inch (25mm)
on any eide.

5. mammm:mmmm
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NOTES:
1. Controling dimenaion: inches. Metric sre shown in
parsntiveess.
2. Package dimensions conform to JEDEC
M8-001-AA for standard dual indine (DIP) package .300
inch row spacing (PLASTIC) 16 leads (lesue B. 7/85)
&r"’nﬁﬂﬂ anmmu and tolerancing per ANSI Y14. 5M-1982,
I 1 47T, "D ang “"E" ate retbronow catume on the molded
| body and do not include mold flash or protrusions. Mold
EE 265 (8.48) flash or protrusions shall not excesd 010 inch (.25mm)
T 245 (622) on any side.
' 5. These dimensions measured with the leads constrained
o lu'["’[ujl'fl“’ muwﬂ;m and
6. Pin numbers start pin #1 continue
[(EweT— T counterclockwioe to pin #16 when viewed from the top.
100 2.84 (8SC)
3 767 (1929
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| o 084 (1,63 322 (8.18)
e (114 S tes
- X amiaom A2
% 04 K513
o | |
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—— e SR W) e o)
M7 (48 010 (.28) 300 { 7.82)
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Packaging Information

20-PIN PLASTIC DIP
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NOTES:
1. Controling dimension: inches. MeWric are shown in

per ANSI Y14, SM-1982.

—]
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3. Dimensions and
‘ 4. "T", "U‘N“E'nmd‘mmnm
body and do not inchsde mold flesh or protrusions. Mold
255 (8.48) fiash or protrusions shall not exoeed .010 inch (.25mm)
B3 25 822 on any side.
5. These dimensions messured with the leads constrained
i a:\bv.mmmwwmum
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24-PIN PLASTIC DIP
NOTES:
1. Conirolling dimension: inches. Mebic are shown in
2. conform 1o JEDEC specitication
MS-001-AR for standerd dusl in-ine (DIP) package .300
inch vow spacing (PLASTIC) 24 leads (lesus B. 7/85)
AAAAANAAA 3. Dimensions and tolerancing per ANGI Y14. BM-1062.
4. "T", "0" and "E" sre reference detums on the molded
body and do not inckide mokd fash or prodrusions. Moid
b 255 (8.48) flash or protrusions shall not exceed .010 inch (.28mm)
= - on any side.
245 (8.2 5. These dimensions messured with the leads conetrained
| ;\mw_;mr
6. Pin numbers start with pin 4£1 end continue
[PFT}- VVVVVV?VV counterciockwise 10 pin 24 when viewed from the top.
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Packaging Information

28-PIN PLASTIC SKINNY DIP
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NOTES:

1. Controlling dimensions: inches, Metric are shown in
parentheses.

_Dimensions are tolerancing per ANSI Y14.5M- 1982.

"T", D", and "E" are relerence datums on the molded
body and do not include moid-flash or protrusions which
shall not exceed .010 inch (.25mm) on any side.

These dimensions measured with the leads constrained
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The Ph|l|ps Components technical
handbook system... a comprehensive
data library

The Philips Components handbook is made up of four sets of Books, each
comprising several parts:- ’

Book 1 (lightblue) Semiconductor devices

Book 2 (orange) * Electronic tubes
Book 3 (green) Components, materials and assemblies
Book 4 (dark blue) Integrated circuits

Most of the devices for which full data is given in these books are those around
which we would recommend equipment to be designed. Where appropriate, other
types no longer recommended for new equipment designs but generally available for
-equipment production, are listed separately. Data sheets for these types may be
obtained on request.

The current Philips COmponents Qulck Reference Guide should always be
consulted for detalls of our preferred range.

The data contained in these books is as accurate and up to date as possible at
the time of going to press. It must be understood, however, that no guarantee
can be given on the availability of the various devices, or that their specifications
may not be changed before the next edition is published.

Each part is reviewed regularly, revised and re-issued where necessary.
Requests for copies of the Quick Reference Guide and individual data sheets (please
quete the type number) should be sent to:-

Technical Publications Department, Philips Components Limited,
New Road, Mitcham, Surrey CR4 4XY. Telex 22194.

Prices :and availability information for our products can be obtained from Mullard
House, or from one of our Distributors listed on the back cover. -
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The Philips Components D

Far the equipment designer, -
technical information on
electronic components is
vital. Philips Components
market the widest range of
components in the U.K.,
supported by a comprehensive
information service — the
Philips Components Data
Base. Brief details are given
here. For further information
and an order form, please
write to:-

The Technical
Publications Department,
Philips Components Limited,
New Road, Mitcham,
Surrey, CR4 4XY.

Prestel too!

Regular Publications -

Philips Components
News

A must for designers, this
bimonthly, newspaper-style
publication briefly describes
new components and offers
further information on
subjects of interest.

Consumer Electronics

A review, in newspaper style.
It contains articles and
features of interest to those in
the consunier electronics
industry, with emphasis on
television technology-and
allied subjects.

Technical Publications,
Brochures, Leaflets
‘and Catalogues
We publish hundreds of
publications on components
and their applications. Make
sure your name is on the
mailing list for Philips .
Components News, which
describes and offers new " -
publications.

556201.

All our publications can be

ordered directly via Prestel. -
The Philips Components
Data Base begins on page




a Base

Electronic

Components and
Applications

A quarterly technical journal
covering, in depth,
developments in electronics
based on the work of our
laboratories. Please ask for a
sample copy and subscription
form.

Quick Reference Guide
Ali products marketed by
Philips Components are
listed alphanumerically and
described briefly in our Quick -
Reference Guide.

Prestel 556201

Philips Components Data Base:

Technical Data Service
This service provides
detailed, up-to-date
information on the
characteristics.and
performance of our
components. Subscribers to
any or all of the four
handbook sections recsive all
relevant handbooks,
loose-leaf binders, monthly
mailings of new data sheets,
and new handbook parts as

they are published. For those

not wishing to subscribe to
the Data Service, handbook
parts can be purchased
individually. Individual data
sheets are-available

} -free-of-charge, and can be

obtained by quoting the type
number.

PHILIPS



(iv)

Philips Components
technical handbook

Book 4 Integrated circuits
Book 4 consists of the following parts:

- Part1

Part2

Part3

Part4
Part5
Part5

Part6
Part6
Part7

Radio, audio and associated systems:
bipolar, MOS

Television, video and associated systems:
bipolar, MOS

ACs for telecom:

Subscriber sets, Cordless telephones
CMOS logic 4000 series
High-speed CMOS logic HC/HCT family

Supplement High-speed CMOS Designer's
Guide and Applications Handbook

Linear products
Supplement Linear products
Memories: MOS, TTL, ECL

Part ICO7 Advanced CMOS Logic (ACL)

Part8
Part 8a

- PartSa

Part 12
Part 13
Part 14
Part17

Part 19

TTL digital ICs

FAST TTL digital ICs

Microprocessors and peripherals

12C-bus compatible ICs

ASIC Programmable Logic Devices (PLD)
Microcontrollers and peripherals

ICs for telecom:
Radio pagers, Mobile telephones, ISDN

Data communication products
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