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Preface

Signetics would like to thank you for your interest in our ACL product family. Utilizing
a 1um 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 4000B 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
Identification

Product Status

Definition

Formative or in Design

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

Preliminary Specification

This data sheet contains a preliminary data and supple-
mentary data will be at a later date.

reserves the right to make changes at any time without
notice in order to improve design and supply the best
possible products.

Full Production

This data sheet contains 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 little 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
hurdle. Signetics fabricates ACL in 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
fastest bipolar TTL logic. With an average
propagation delay of 5ns (150MHz opera-
tion) and 24mA sink/source capability,
ACL supplements the HE4000B and
HCMOC IC ranges to allow designers to
implement 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 to be removed: the
problem, which also exists for fast-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 cor-
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 corners. 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
levels (typically V../2) and a supply
voltage range of 5710 5.5V for all-
CMOS systems

« Fully buffered 54/74ACT types 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 overlook 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 all 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

published in IEC standard document 191-

2, family A76).

ACL ICs are completely latch-up free and
have complete 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 shift registers and
counters

+ All types available in 74AC versions

1-3

(CMOS input levels) and 74ACT
versions (TTL input levels)

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 300mil
(7.6mm) wide and are available on
24mm tape with 1000 ICs on 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 fully
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-
flops and MSI. Typical counter
operating current with a 5V supply is
250pA at 1MHz 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 1pA 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 74AC types and between
08¥ and 2V for 74ACT types. The
output swing for all ACL ICs is from
0.1Vto V.-0.1V with a load of
50pA (fifty c;z\CL inputs), and from
0.5V to V,.-0.8V with a load of
+24mA.

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

specified for advanced TTL families.

Wide supply voltage range. AC
versions are specified with a supply
from 3V to 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
and f, . is simply specified with a
50% daty factor.

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 controis
more than one output.)

« Extensive customer support is
available.

+ Signetics ACL ICs are alternate-
source by TI.

A CLOSER LOOK AT ACL

Supply Voltage

ACL circuits with the type number prefix
74AC operate from a supply voltage
range of 3V to 5.5V which meets the new
industry JEDEC standard No. 8 which
specifies 3.3V £0.3V for regulated power
supply systems. The internal logic of
74AC circuits will, however, maintain its
state with a supply voltage as low as 2V.
This facilitates the use of a lithium battery
asaback-up supply. ACL circuits with the
type number prefix 74ACT operate from a
supply voltage 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,
unlike TTL circuits, CMOS circuits dissi-
pate only 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 also very low. With 50pF load 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

Tha an.chin nranasatian far a sinala AO)
1116 ON-Giiip propagauiin iOf a Singe nve

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+0.3Vand 5V+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 at25°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
V... Output swing is from 0.1V to V.-
055 with a load of 50uA (50 cMBS
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... Itis even greater for
a higher supply voltage, 74ACT ICs
match the Low-level noise immunity of
TTL at higher operating temperatures (up

15 QB0 and avnaad it at 7000 Tha Hiah_
WUJ v)aliiUCALSOU Gt iv V. 1S Tugii

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 Capability

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
T0
INPUT CIRCUIT
PIN DISTRIBUTED
RESISTOR

(a) ACL Input Protection Network

1.5kQ
—A—

-|— 100pF

ACL

(b) 'Human Body Model' Test Arrangement

Figure 2. The Inputs of ACL ICs Are Fully 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 1pAin the 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 (2092 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 7SmA
at V,=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 pulse rise
time) shown in Figure 2(b). This meets
MIL-STD-883B, Method 3015.

Large inherentdiodes 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
ofincreased 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
specified by JEDEC. In no case did latch-
up occur. Forexample, input/outputs can
withstand currents as high as 100mA DC
or 450mA pulsed. V. breakdown for
ACL ICs doesn't occur until 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 not occur in the event of severe supply
over voltage.

74ACT - FOR iINTERFACING
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 voltages
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 74A8$ typesis 1.5V and the
inputs switch between the same levels as
TTL (V)L max=0-8Y, Viyrin=2V). The tem-
perature sensitivity or t’ﬂe input switching
threshold, however, is only +60mV over
the entire temperature range, so the
noise margins aiso remain very siabie
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 VCC-O.8V. So,
for a 74ACT IC with a 4.5V supply driving
fifty ACL inputs, the noise margins are
53% of V. (High) and 15.5% of V.
(Low). Forasimilar LSTTL IC, they would
be only 15% of V(High and 8% of V..
(Low). Even when a 74ACT IC is deliver-
ing 24mA, the noise margins are 42% of
V¢ (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 p7/n” structure and double-
layer metal interconnects allow a high
packing density which will also facilitate
development of future MSI/LSI 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 TO0
HC/AC HCT/ACT HE4000B HE4000B T
5V supply 5V supply 5V supply 6-15 V supply | 5V supply ECL 10K

HC/AC
5V supply direct direct direct 4104 direct 10124
HCT/ACT
5V supply direct direct direct 4104 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 translator from the ECL 10K and 100K families

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

4049/4050 = High-to-Low level shifters from the HE4000B family

April 1988 1-6
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the underlying oxide. Furthermore, a p’
epitaxial layer on a low-resistivity p* sub-
strate results 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 internal
supply pin inductance, thereby causing a
transient that lifts up the on-chip ground
and reduces the effective supply voltage
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 internal inductance associated with
the IC supply connections. This lifting up
of the GND and consequent reduction of
V. levels degrades system reliability by
red%cing noise margins, reducing speed,
causing loss of stored data and causing
false switching.

Itis 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 absolute inductance of the supply
connection between the chipinthe IC and
the external supply groundplane. Since
multilayer boards provide excellent 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
at that time. However, in today’s world of
double-sided and multilayer print-boards
and much faster logic, placing the supply
pins at diagonally opposite corners of the
package where the long bonding wires
and lead frame segments have the maxi-
mum inductance can nolonger be consid-
ered to be good engineering practice
because it's the worst possible position-
ing from the point of view of simultaneous
switching noise. So, for our ACL ICs,
we've decided that optimum reliability is
far more important than pin compatibility
with TTL, and we've relocated the GND
and V. pins; 16-pin ICs with 3 or 4
outputs ?Iave two GND pins and two V,

pins; 20, 24 and 28-pin ICs with 3 or more

Vee

CHIP _+

SUPPLY

INPUT

CHIP

GROUND

—— EXTERNAL
GROUND

Figure 3

outputs have four GND pins and two Vee
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
well below the Low input switching level
and s only about 35% of that for an IC with
corner GND and Vcc pins.

We've also rationalized the positioning of
the I/O and control pinning of ACL ICs as
shownin Figure 4. All the inputs surround
the V. pin(s) on the side of the package
with tﬁe 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.
ltalso facilitates positioning of decoupling
components, simplifies pcb design and
fault-finding, and decreases the area of
pcb required.

oLo
¢ — W 7] U 18] Ve
o «— o, 7] [%] 0s —> 0
I—’D‘,E ED. -
1 — o, 3] (3]0, «—1
o «— a, [7] [Z]ay — 0
1 — 0, [F] [[1]0; «—
o <— o, [7] [®]as —> 0
ono 3] ojcP e—c
NEW
0+ a, [T] Y (0] W -—c
o<— o, [7] [ 8]0, «—
0 «— 0, 3] 18] D, *—
ano [ [7]o, «—
ano ] (18] vee
oo ] [ V..
ano 7] [(@]o;, «—1
0 +— q, 3] 3]0, -—1
0 «— o, 3] 7] os *—1
o +«— o5 [7] 7]cP e—c
Figure 4. Flow-through Architecture of
74AC11174.
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Numeric Index

NO. OF CLASSIFI-

TYPE NO. PINS DESCRIPTION CATION PAGE
74AC/ACT11000 16  Quad 2-Input NAND Gate SSi 5-3
74AC/ACT11002 16  Quad 2-Input NOR Gate SSI 5-7
74AC/ACT11004 20 Hex Inverter SSI 5-11
74AC/ACT11008 16  Quad 2-input AND Gate SSi 5-15
74AC/ACT11010 16  Triple 3-Input NAND Gate SSI 5-19
74AC/ACT11011 16  Triple 3-Input AND Gate SSi 5-23
74AC/ACT11013 14 Dual 4-Input NAND Schmitt-Trigger SSI 527
74AC/ACT11014 20 Hex Inverter Schmitt-Trigger SSi 5-31
74AC/ACT11020 14 Dual 4-Input NAND Gate SSit 535
74AC/ACT11021 14 Dual 4-Input AND Gate SSi 5-39
74AC/ACT11027 16  Triple 3-Input NOR Gate SSi 543
74AC/ACT11030 14 8-Input NAND Gate Ssl 547
74AC/ACT11032 16 Quad 2-Input OR Gate SSi 5-51
74AC/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/ACT11109 16 Dual J-K Flip-Flop w/Set and Reset; Positive-Edge Trigger Ssi 5-70
74AC/ACT11112 16 Dual J-K Flip-Flop w/Set and Reset; Negative-Edge Trigger MSI 5-77
74AC/ACT11132 16 Quad 2-Input NAND Schmitt-Trigger SSli 5-84
74AC/ACT11138 16 3-to-8 Line Decoder/Demultiplexer; Active-Low MSI 5-88
74AC/ACT11139 16 Dual 2-to-4 Line Decoder/Demultiplexer; Active-Low MSI 1
74AC/ACT11151 16 8-Input Multiplexer MS! 584
74AC/ACT11153 16 Dual 4-input Multiplexer +
74AC/ACT11157 20 Quad 2-Input Multiplexer 1
74AC/ACT11158 20 Quad 2-Input Multiplexer, INV 5-100
74AC/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 Presettable Synchronous BCD Decade Counter; Synchronous Reset .. 5115
74AC/ACT11163 20 Synchronous Presettable Synchronous 4-Bit Binary Counter; Synchronous Reset 1
74AC/ACT11168 20 Synchronous Up/Down BCD Decade Counter 1
74AC/ACT11169 20 Synchronous Presettable 4-Bit Up/Down Binary Decade Counter 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 1
74AC/ACT11190 20 Asynchronous Presettable Synchronous Decade Up/Down Counter w/Single Clock ..... 5131
74AC/ACT11191 20 Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter w/Single Clocl 5142
74AC/ACT11192 20 Asynchronous Presettable Synchronous BCD Decade Up/Down Counter w/Dual Clock t

74AC/ACT11193 20 Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter w/Dual Clock............ 1

74AC/ACT11194 20 4-Bit Bidirectional Universal Shift Register 5-153
74AC/ACT11238 16 3-to-8 Line Decoder/Demultiplexer; Active-High 5-161
74AC/ACT11239 16 Dual 2-to-4 Line Decoder/Demultiplexer; Active-High 1
74AC/ACT11240 24 Octal Buffer/Line Driver, INV (3-State) 5167
74AC/ACT11241 24 Octal Buffer/Line Driver (3-State) 5171
74AC/ACT 11244 24 Octal Buffer/Line Driver (3-State) 5175
74AC/ACT11245 24 Octal Transceiver w/Direction Pin (3-State) 5179
74AC/ACT11251 16 8-Input Multiplexer (3-State) 5-183
74AC/ACT11253 16 Dual 4-Input Multiplexer (3-State) 5-189
74AC/ACT11257 20 Quad 2-Input Multiplexer (3-State) 5-195
74AC/ACT11258 20 Quad 2-Input Multiplexer, INV (3-State) 5-201
74AC/ACT11269 28 Synchronous Presettable 8-Bit Binary Up/Down Counter t
74AC/ACT11280 14 9-Bit Odd/Even Parity Generator/Checker 5-207
74AC/ACT11286 14 9-Bit Odd/Even Parity Generator/Checker w/Bus Drive 1/O Port 5-212
74AC/ACT11299 24 8-Input Universal Shift/Storage Register w/Asynchronous Reset and Common I/O Pins 1

74AC/ACT11323 24 8-Input Universal Shift/Storage Register w/Synchronous Reset and Common I/O Pins ........... 1t
74AC/ACT11352 16 Dual 4-Input Multiplexer, INV

For more information on these devices contact your local sales organization; see addresses on back cover.
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NO. OF CLASSIFI-

TYPE NO. PINS DESCRIPTION CATION PAGE
74AC/ACT113563 16 Dual 4-input Multipiexer, INV (3-State)...........cccceeenene ...MSI 5-218
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 ...........ccooovieinrieierecnieiniens MSI 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 Identity COmParator .............cccoevreveuvniciimseesesnesneennenns MSI 5-242
74AC/ACT11533 24 Octal D-Type Transparent Latch, INV (3-State) MSI 5-247
74AC/ACT11534 24 Octal D-Type Flip-Flop; Positive-Edge Trigger, INV (3-State) 5-254
74AC/ACT11568 24 Synch. Presettable BCD Decade Up/Down Counter w/Synch. and Asynch Reset .. 1
74AC/ACT11569 24 Synch. Presettable 4-Bit Binary Up/Down Counter w/Synch. and Asynch. Reset 1
74AC/ACT11579 24 8-Bit Binary Up/Down Counter w/Common /O Pins; Synch. and Asynch. Reset (3-State) ...... MsI 1
74AC/ACT11620 24 Octal Transceiver w/Dual Enable: 3-State, INV MS 1
74AC/ACT11623 24 Octal Transceiver w/Dual Enable (3-State) . MSI 1t
74AC/ACT11640 24 Octal Transceiver w/Direction Pin, INV (3-Stale) ........ccceovvurereniiiieninessieninesesee e eeeceeenaeaes MSI 5-260
74AC/ACT11643 24 Octal Transceiver (3-State); TIUB/INV ..........cocireriieciiiiiiieicssisee sttt snssaeasasses MSI 1t
74AC/ACT11646 28 Octal Transceiver/Register w/Direction Pin (3-State) MSI 1
74AC/ACT11648 28 Octal Transceiver/Register w/Direction Pin, INV (3-State) ..........ccovevirivniniiiiiieniiiniiciceeens MSI t
74AC/ACT11651 28 Octal Transceiver/Register w/Dual Enable, INV (3-State) MSI t
74AC/ACT11652 28 Octal Transceiver/Register w/Dual Enable (3-State) ... MSi 1
74AC/ACT11657 28 Octal Transceiver w/8-Bit Parity Checker/Generator MSI 1
74AC/ACT11810 16 Quad 2-Input Exclusive-NOR Gate SS| 5264
74AC/ACT11818 28 8-Bit Diagnostic/Pipe-Line Register t
74AC/ACT11819 28 8-Bit Diagnostic/Pipe-Line Register w/Parity Even Output 1
74AC/ACT11821 28 10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State) 1
74AC/ACT11822 28 10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State): , INV t
74AC/ACT11823 28 9-Wide D-Type Flip-Flop w/Reset and Enable; Positive-Edge Trigger (3-State) 1
74AC/ACT11824 28 9-Wide D-Type Flip-Flip w/Reset and Enable; Positive-Edge Trigger, INV (3-State) 1
74AC/ACT11825 28 Octal D-Type Flip-Flop w/Reset and Enable; Positive-Edge Trigger (3-State) ... t
74AC/ACT11826 28 Octal D-Type Flip-Flop w/Reset and Enable; Positive-Edge Trigger, INV (3-State) .. t
74AC/ACT11827 28 10-Wide Buffer/Line Driver (3-State) 1
74AC/ACT11828 28 10-Wide Buffer/Line Driver, INV (3-State) ........... t
74AC/ACT11833 28 8-Bit Transceiver w/9-Bit Parity Checker/Generator and Error Flip-Flop t
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) t
74AC/ACT11842 28 10-Wide D-Type Transparent Latch, INV (3-State) 1
74AC/ACT11843 28 9-Wide D-Type Transparent Latch w/Set and Reset (3-State) +
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) 1
74AC/ACT11846 28 Octal D-Type Transparent Latch w/Set and Reset, INV (3-State) 1
74AC/ACT11853 28 8-Bit Transceiver w/9-Bit Parity Checker/Generator and Error Flag Latch 1
74AC/ACT11854 28 8-Bit INV Transceiver with 9-Bit Parity Chacker/Generator and Error Flag Latch .. t
74AC/ACT11861 28 10-Wide Transceiver (3-State) 1t
74AC/ACT11862 28 10-Wide Transceiver (3-State): , INV t
74AC/ACT11863 28 9-Wide Transceiver: 3-State 1
74AC/ACT 11864 28 9-Wide Transceiver, INV (3-State) t
74AC/ACT11873 28 Dual D-Type 4-Bit Transparent Latch w/Reset (3-State) t
74AC/ACT11874 28 Dual D-Type 4-Bit Flip-Flop Latch w/Reset (3-State) t
74AC/ACT11881 28 4-Bit Arithmetic Logic Unit w/Status Check Register t
74AC/ACT11882 28  32-Bit Look-Ahead Carry Generator . +
74AC/ACT11898 20 10-Bit Serial-in Parallel-Out Shift Reg MSI 268

@

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

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
NAND/NOR Gates
74AC/ACT11000 16 Quad 2-input NAND Gate Ssi 5-3
74AC/ACT11002 16 Quad 2-Input NOR Gate SSi 5-7
74AC/ACT11010 16 Triple 3-Input NAND Gate SSl 5-19
74AC/ACT11013 14 Dual 4-Input NAND Schmitt Trigger SSI 5-27
74AC/ACT11020 14 Dual 4-input NAND Gate Ssi 5-35
74AC/ACT11027 16 Triple 3-Input NOR Gate SSI 543
74AC/ACT11030 14 8-Input NAND Gate SSi 547
74AC/ACT11132 16 Quad 2-Input NAND Schmitt Trigger SSI 584
AND/OR Gates
74AC/ACT11008 16 Quad 2-Input AND Gate SSI 5-15
74AC/ACT11011 16  Triple 3-Input AND Gate SSi 5-23
74AC/ACT11021 14 Dual 4-Input AND Gate Ssl| 539
74AC/ACT11032 16 Quad 2-Input OR Gate SS| 551
74AC/ACT11086 16  Quad 2-Input Exclusive-OR Gate SSI 566
74AC/ACT11810 16  Quad 2-Input Exclusive-NOR Gate SSi 5264

Inverters/Buffers/Line Drivers

74AC/ACT11004 20 Hex Inverter Ssi 5-11
74AC/ACT11014 20  Hex Inverter Schmitt Trigger SSi 5-31
74AC/ACT11034 20 Hex Non-Inverter Ssli 5-55
74AC/ACT11240 24 Octal Buffer/Line Driver, INV (3-State) MSI 5-167
74AC/ACT11241 24  Ociai BufferiLine Driver {3-Siaie) MSi 5i7i
74AC/ACT11244 24 Octal Buffer/Line Driver (3-State) MSI 5175
74AC/ACT11827 28 10-Wide Buffer/Line Driver (3-State) MSI t
74AC/ACT11828 28 10-Wide Buffer/Line Driver, INV (3-State) MSI t

T For more information on these devices contact your local 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 CLASSIFI-

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 559
74AC/ACT11109 16 Dual J-K Flip-Flop with Set and Reset; Positive-Edge Trigger .... SSi 570
74AC/ACT11112 16 Dual J-K Flip-Flop with Set and Reset; Negative-Edge Trigger ...........cccocvuecvvnicivnienvenncceens MSi 577
74AC/ACT11174 20 Hex D-Type Flip-Flop with Reset; Positive-Edge Trgger ...........cccoccvvuicinicninicineereneiccens MSI 1
74AC/ACT11175 20 Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger MSI 5124
74AC/ACT11373 24 Octal D-Type Transparent Latch (3-State) MSI 5224
74AC/ACT11374 24 Octal D-Type Flip-Flop; Positive-Edge Trigger (3-State) MSI 5-231
74AC/ACT11378 20 Hex D-Type Flip-Flop with Enable; Positive-Edge Trigger MSI 1
74AC/ACT11379 20 Quad D-Type Flip-Flop with Data Enable ....MSI t
74AC/ACT11533 24 Octal D-Type Transparent Latch, INV (3-State) MSI 5-247
74AC/ACT11534 24 Octal D-Type Flip-Flop; Positive-Edge Trigger, INV (3-State) 5-254
74AC/ACT 11821 28 10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State) .... 1
74AC/ACT11822 28 10-Wide D-Type Flip-Flop; Positive-Edge Trigger, INV (3-State) 1
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 Flip-Flop with Reset and Enable; Positive-Edge Trigger, INV (3-State) . t
74AC/ACT11825 28 Octal D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger (3-State) .. t
74AC/ACT 11826 28 Octal D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger, INV (3-State) . 1
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 with Set and Reset (3-State) 1
74AC/ACT11844 28 9-Wide D-Type Transparent Latch with Set and Reset, INV (3-State) ............cccovveivirucunnnnns 1
74AC/ACT11845 28 Octal D-Type Transparent Latch with Set and Reset (3-State) 1
74AC/ACT11846 28 Octal D-Type Transparent Latch with Set and Reset, INV (3-State) 1
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/ACT11194 20 4-Bit Bidirectional Universal Shift Register MS! 5-153
74AC/ACT11299 24 8-Input Universal Shift/Storage Register with Asynchronous Reset and Common I/O Pins ..... MSI 1t
74AC/ACT11323 24 8-Input Universal Shift/Storage Register with Synchronous Reset and Common I/O Pins ....... MSi 1
74AC/ACT11818 28  8-Bit Diagnostic/Pipe-Line Register MSI 1
74AC/ACT11819 28 8-Bit Diagnostic/Pipe-Line Register with Parity Even Output MSI 1
74AC/ACT11898 20 10-Bit SeriakIn Parallel-Out Shift Register MS| 5268
Arithmetic Circuits
74AC/ACT11181 28 4-Bit Arithmetic Logic Unit MSI 1t
74AC/ACT11280 14 9-Bit Odd/Even Parity Generator/Checker MSI 5-207
74AC/ACT 11286 14 9-Bit Odd/Even Parity Generator/Checker with Bus Drive /O Port MSI 5212
74AC/ACT11520 20 8-Bit Identity Comparator with Input Pull-Up Msi 5237
74AC/ACT11521 20 8-Bit Identity Comparator MSI 5-242
74AC/ACT11881 28 4-Bit Arithmetic Logic Unit with Status Check Regi 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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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
Counters
74AC/ACT11160 20 Synchronous Presettable Synchronous BCD Decade Counter; Asynchronous Reset 5105
74AC/ACT11161 20 Synchronous Presettable Synchronous 4-Bit Binary Counter; Asynchronous Reséet .. t
74AC/ACT11162 20 Synchronous Presettable Synchronous BCD Decade Counter; Synchronous Reset .. 5115
74AC/ACT11163 20 Synchronous Presettable Synchronous 4-Bit Binary Counter; Synchronous Reset .... t
74AC/ACT11168 20 Synchronous Up/Down BCD Decade Counter t
74AC/ACT11169 20 Synchronous Presettable 4-Bit Up/Down Binary Decade Counter t
74AC/ACT11190 20 Asynchronous Presettable Synchronous Decade Up/Down Counter with Single Clock ........... MSI 5-131
74AC/ACT11191 20 Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter with Single Clock ..... MSI 5142
74AC/ACT11192 20 Asynchronous Presettable Synchronous BCD Decade Up/Down Counter with Dual Clock .....MSI t
74AC/ACT11193 20 Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter with Dual Clock ........ MSI t
74AC/ACT11269 28 Synchronous Presettable 8-Bit Binary Up/Down Counter t
74AC/ACT11568 24 Sync. Presettable BCD Decade Up/Down Counter with Synch. and Asynch. Reset .. 1
74AC/ACT11569 24 Synch. Presettable 4-Bit Binary Up/Down Counter with Synch. and Asynch. Reset .. - t
74AC/ACT11579 24 8-Bit Binary Up/Down Counter with Common /O Pins; Synch. and Asynch. Reset (3 State) .MSI 1
Multiplexers
74AC/ACT11151 16 8-Input Multiplexer MSI 594
74AC/ACT11153 16 Dual 4-Input Multiplexer MSI t
74AC/ACT11157 20 Quad 2-Input Multiplexer MSI 1
74AC/ACT11158 20  Quad 2-Input Multiplexer, INV MSI 5100
74AC/ACT 11251 16 8-Input Multiplexer (3-State) MSI 5-183
74AC/ACT11253 16 Dual 4-input Multiplexer (3-State)..... MSI 5189
74AC/ACT11257 20 Quad 2-Input Multiplexer (3-State) MSI 5-185
74AC/ACT11258 20 Quad 2-Input Multtiplexer, INV (3-State) MSI 5-201
74AC/ACT11352 16 Dual 4-Input Muttiplexer, INV MSI t
74AC/ACT11353 16 Dual 4-Input Multiplexer, INV (3-State) MSI 5218
Decoder/Demuitiplexers
74AC/ACT11138 16 3-to=8 Line Decoder/Demultiplexer; Active-Low MSI 588
74AC/ACT11139 16 Dual 2-t0-4 Line Decoder/Demultiplexer; Active-Low MSI 1
74AC/ACT11238 16 3-t0-8 Line Decoder/Demultiplexer; Active-High MSI 5-161
74AC/ACT11239 16 Dual 2-to-4 Line Decoder/Demultiplexer; Active-High MSI t
Transceivers
74AC/ACT11245 24 Octal Transceiver with Direction Pin (3-State) MSI 5-109
74AC/ACT11620 24 Octal Transceiver with Dual Enable, INV (3-State) 1
74AC/ACT11623 24 Octal Transceiver with Dual Enable (3-State) 1
74AC/ACT11640 24 Octal Transceiver with Direction Pin, INV (3-State) 5-260
74AC/ACT11643 24  Octal Transceiver (3-State); True/INV 1
74AC/ACT11646 28 Octal Transceiver/Register with Direction Pin (3-State) 1
74AC/ACT11648 28 Octal Transceiver/Register with Direction Pin, INV (3-State) 1
74AC/ACT11651 28  Octal Transceiver/Register with Dual Enable, INV (3-State) t
74AC/ACT11652 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 Flip-Flop . 1
74AC/ACT11834 28 8-Bit INV Transceiver with 9-Bit Parity Checker/Generator and Error Flip-Flop .MSI 1
74AC/ACT11853 28 8-Bit Transceiver with 9-Bit Parity Checker/Generator and Error Flag Latch .... ...MS| 1
74AC/ACT11854 28  8-Bit INV Transceiver with 9-Bit Parity Checker/Generator and Error Flag Latch ...MSI 1
74AC/ACT11861 28 10-Wide Transceiver (3-State) MSI 1
74AC/ACT11862 28 10-Wide Transceiver, INV (3-State) MSI 1
74AC/ACT11863 28 9-Wide Tr: iver (3-State) MSI 1
74AC/ACT11864 28 9-Wide Transceiver, INV (3-State) ... MSI 1t

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

April 1988
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Infroduction

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 527
74AC/ACT11014 20  Hex Inverter Schmitt Trigger SSl| 531
74AC/ACT11132 16 Quad 2-Input NAND Schmitt Trigger SSli 584

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

TYPE NUMBER DESIGNATIONS
74 XXX 11 XXX X

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 Voltage Range 4.5V to 5.5V

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

1-14
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SIGNETICS LOGIC PRODUCTS

QUALITY

Signetics has put together a winning process
for manufacturing Logic Products. Our stan-
dard is zero defects, and current customer
quality statistics demonstrate our 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
thorough product characterization and quality
process. The capabilities of our manufactur-
ing process are measured and the results
evaluated and reported through our corpo-
rate-wide QAO5 data base system. The SURE
(Systematic And Uniform Reliability Evalua-
tion) Program monitors the performance of
our product in a variety of accelerated envi-
ronmental stress conditions. All of these pro-
grams and systems are intended to prevent
problems and to inform our customers and
employees of our progress in achieving zero
defects.

RELIABILITY BEGINS WITH THE

DESIGN

Quality and reliability must begin with design.
No amount of extra testing or inspection will
inherently unreliable. Signetics follows very
strict design and layout practices with its
circuits. To eliminate the possibility of metal
migration, current density in any path cannot
exceed 2 X 105 A/cm. Layout rules are
followed to minimize the possibility of shorts,
circuit anomalies, and SCR type latch-up
effects. Numerous ground-to-substrate con-
nections are required to ensure that the entire
chip is at the same ground potential, thereby
precluding 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 variations is well within specified
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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

Formal qualification procedures are required
for all new or changed products, processes,
and facilities. These procedures ensure the
high level of product reliability our customers
expect. New facilities are qualified by corpo-
rate groups as well as by the quality organiza-
tions of specific units that will operate in the
facility. After qualification, products manufac-
tured by the new facility are subjected to
highly accelerated environmental stresses to
ensure that they can meet rigorous failure
rate requirements. New or changed process-
es are similarly qualified.

QAO05 - QUALITY DATA BASE
REPORTING SYSTEM

The QA05 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 QA0S repoits EPQ
(Estimated Process Quality) resuits 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-
ty Evaluation) Program audits/monitors prod-
ucts from all Signetics' divisions under a
variety of accelerated environmental stress
conditions. This program, first introduced in
1964, has evolved to suit changing product
complexities and performance requirements.

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

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

THE LONG-TERM AUDIT

One hundred devices from each generic fami-

ly are subjected to each of the following

stresses every eight weeks:

® High Temperature Operating Life:
Ty =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,
85% relative humidity, 1000 hours,
static biased

©® Temperature Cycling (Air-to-Air): —-65°C
to +150°C, 1000 cycles

THE SHORT-TERM MONITOR
Every other week a 50-piece sample from
each generic family is run to 168 hours of
pressure pot (15psig, 121°C, 100% saturated
steam) and 300 cycles of thermal shock
(-65°C to +150°C)

In addition, each Signetics assembly plant

weekly on each generic family and molded
package by pin count and frame type. Fifty-
piece samples are run on each stress, pres-
sure pot to 96 hours, thermal shock to 300
cycles.

SURE REPORTS

The data from these test matrices provides a
basic understanding of product capability, an
indication of major failure mechanisms, and
an estimated failure rate resulting from each
stress. This data is published quarterly and is
available to customers upon request.

Many customers use this information in lieu of
running their own qualification tests, thereby
eliminating time-consuming and costly addi-
tional testing.
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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
activities.

The engineering process includes:

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

® Device or generic group failure rate
studies.

® Advanced environmental stress
development.

® Failure mechanism characterization and
corrective action/prevention reporting.

The environmental stresses utilized in the
engineering programs are similar to those
utilized for the SURE monitor; however, more
highly-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 the evaluation programs.

FAILURE ANALYSIS

The SURE Program and the Reliability Engi-
neering Program both include failure analysis
activities and are complemented by corpo-
rate, divisional, and plant failure analysis
departments. These engineering units pro-
vide a service to our customers who desire
detailed failure analysis support, and, who in
turn provide Signetics with the technical un-
derstanding of the failure modes and mecha-
nisms actually experienced in service. This
information is essential in our ongoing effort
to accelerate and improve our understanding
of product failure mechanisms and their pre-
vention.

ZERO DEFECTS PROGRAM

In recent years, United States industry has
increasingly demanded improved product
quality. We at Signetics believe that the
customer has every right to expect quality
products from a supplier. The benefits de-
rived from quality products can best be
summed up in the words, lower cost of
ownership.
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Those of you who invest in costly test equip-
ment and engineering to assure that incoming
products meet your specifications have a
special understanding of the cost of owner-
ship. And your cost does not end there; you
are also burdened with inflated inventories,
lengthened lead times, and more rework.

SIGNETICS UNDERSTANDS
CUSTOMERS' NEEDS

Signetics has long had an organization of
quality professionals inside all operating units,
coordinated by a corporate quality depart-
ment. This broad decentralized organization
provides leadership, feedback, and direction
for achieving a high level of quality. Special
programs are targeted on specific quality
issues.

In 1980 we recognized that in order to
achieve outgoing levels on the order of
100PPM (parts per million), down from an
industry practice of 10,000PPM, we needed
to supplement our traditional quality programs
with one that encompassed all activities and
all levels of the company. Such unprecedent-
ed low defect levels could only be achieved
by contributions from all employees; from the
R and D laboratory to the shipping dock. 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

Signetics' dedicated programs in product
quality improvement, supplemented by close
working relationships with many of our cus-
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 to the produc-
tion line, greatly accelerating throughput and
reducing inventories. Other customers have
pared significantly the amount of sampling
done on our products. Others are beginning
to adopt these cost-saving practices.

We closely monitor the electrical, visual, and
mechanical quality of all our products and
review each return to find and correct the
cause. Since 1981, over 90% of our custom-
ers have reported a significant improvement
in overall quality (see Figure 1).

Defective Parts Mitlion
in Thousands per
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Figure 1. Signetics Quality Progress
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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.
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Key components of the program are the
Quality College, 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 quaiity improve-
ment is prevention.

3. The performance standard is zero de-
fects.

4. The measurement system is the cost of
quality.

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.

25

""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 perspective, 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,
resolve administrative, technical and manu-
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 corrective
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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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- 0
1985- 0
1984- 0
1983- 0
1982~ 2
1981 -134

Higher incoming quality material ensures
higher outgoing quality products.

QUALITY AND RELIABILITY
ORGANIZATION

Quality and reliability professionals at the
divisional level are involved with all aspects of
the product, from design through every step
in the manufacturing process, and provide
product assurance testing of outgoing prod-
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uct. A separate corporate-level group pro-

vides direction and common facilities.

Quality and Reliability Functions

©® Manufacturing quality control

® Product assurance testing

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

® Environmental stress testing

® Quality and reliability engineering

® Customer liaison

COMMUNICATING WITH EACH
OTHER

For information on Signetics' quality pro-
grams or for any question concerning product
quality, the field salesperson in your area will
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 are dedicated to preventing defects.
When product problems do occur, we want to

know about them so 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 build confidence
levels.

® Periodic face-to-face exchanges of data
and quality improvement ideas between
your engineers and ours can help
prevent problems before they occur.

® 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
corrective action.

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

This team work with you will allow us to
achieve our mutual goal of improved product
quality.

MANUFACTURING: DOING IT

RIGHT THE FIRST TIME

In dealing with the standard manufacturing
flows, it was recognized that significant im-
provement would be achieved by ''doing
every job right the first time'’, a key concept
of the Quality Improvement Program. During
the development of the program many pro-
found changes were made. Figure 4, Logic
Products Generic Process Flow, shows the
result. Some of the other changes and addi-
tions were to tighten the outgoing QA lot
acceptance criteria to the tightest in the
industry, with zero defect lot acceptance
sampling across all three temperatures.

The achievements resulting from the im-
proved process flow have helped Signetics to
be recognized as the leading Quality supplier
of Logic products. These achievements have
also led to our participation in several Ship-to-
Stock programs, which our customers use to
eliminate incoming inspection. Such pro-
grams reduce the user cost of ownership by
saving both time and money.
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SCANNING ELECTRON MICROSCOPE CONTROL

Watfers are sampled daily by the Quality Controi L y from each ea and to SEM
analysis. Tn'procusconwhmllummﬂmmddmmnconuawoxmnopmmhmo
metalization process which may result in early failures.

DIE SORT VISUAL ACCEPTANCE

Product is inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break
operation. Defects such as scralches, smears and glassivated bonding pads are included in the lot
acceptance criteria.

PRE-SEAL VISUAL ACCEPTANCE

Www&todemwwmﬁ-tmdoummmmmmDof.cbsueh
ball bonds are included in the lot acceptance criteria.

STABILIZATION BAKE PRECONDITIONING

Plastic molded devices are baked 10 stress wire and die bonds and help eliminate marginal devices. It also
ensures an optimum plastic seal to enhance moisture resistance. Hermetic dévices are baked to ensure the
jmination of any ining cavity mo

TEMPERATURE CYCLING

UsingMILSTD»B&SMW\od‘NMwmcm”qdnﬁmmwhmlmuuhm-
very severe stress which weakens loose bonds and package seals without degrading good devices. A
loosened bond is later detected during 100% electrical tests.

SEAL TESTS
Hermetic package seal integrity is ensured by 100% gross leak testing.

SYMBOL

Devices are marked with the Signetics Logo, device number, and date code or custom symbol per individual
specification requirements.

100% ELECTRICAL TEST

Every device is tested for i and AC/DC atroom with guard bands to assure
performance to data sheet limits.

BURN-IN (SUPR Il LEVEL B OPTION)
Devices are burned-in for 21 hours at 155°C junction temperature.

POST-BURN-IN ELECTRICAL TEST
Test to the same stringent test programs and conditions as those used at the pre-bumn-in.

VISUAL
All products are 100% visually i per the i ified in Siy ics or

PRODUCT ASSURANCE TESTING

Each lot is sampled and tested for functional and DC at 0°C and + 70°C, and AC/DC and functional at 25°C
to assure device performance to data sheet limits.

FINAL QUALITY ASSURANCE GATE

The final QA i ion step that the ifi ical and
been met. Every shipment is sealed with the craftsman's stamp.

NOTE: The items on this flowchart do not all 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-
ers with the ability to achieve the mutual goal
of improved product quality.

SPC
Application 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-
ed 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 statistical
theory. Managers are expected to be able to
turn data into information, and make deci-
sions solely based on data.
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Organization

The Vice President of Quality and Reliability
with the Corporate SPC Steering Committee
set directions for the company. Each operat-
ing area has a 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 course 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, middle 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.

2-8

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 themselves.

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 tools 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 AN600 “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 l-"lATINGS1
[ SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage -0.5 to+7.0 \"
VI <0 -20
| DC input diode current® mA
°||r( V' > VCC 20
vi DC input voltage 0510 Vg 405 v
Vo <0 -50
DC output diode current? mA
lok Va>Vee 50
or 8~ 'cc
Vo DC output voltage 0.5t Vs +0.5 \"
DC output source or =
o sink current per output pin VO =0t VCC 50 mA
n = number of outputs ;
'grc DC V¢ current (but not less than 100mA) {(nx25) mA
| n = number of outputs
GND DC ground current (but not less than 100mA) {nx25)
TSTG Storage temperature -65 to 150 °C
:fa“s’::; cé;fgpatnon per package Above 70°C:derate linearly by 8mW/K 500 mwW
P
TOT issipati
g?a\:::: g:f:la‘:;aeh::oz:; ;(aggl;age Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:

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

conditions beyond those indi d under "

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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ded operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods



Family Specifications

DC ELECTRICAL CHARACTERISTICS

74AC11000 74ACT11000
o -40°C _ o -40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc Ty =+25°C Q +85°C Ty, =+25°C Q +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 |2.10 2.10
High-level 2
VIH input voltage 45 | 3.15 2.15 2.0 2.0 \'
55 | 3.85 3.85 2.0 2.0
3.0 0.90 0.90
Low-level
Vi input voltage 45 1.35 1.35 0.8 0.8 v
55 1.65 1.65 0.8 0.8
3.0 | 29 29
on = -50nA 45 | 44 4.4 4.4 4.4
Vi= 55 | 54 54 54 54
High-level Vi —
Vou output voltage o loy = -4mA 3.0 | 258 2.48 v
v 45 | 3.94 38 3.94 3.8
H lon = 24mA
55 | 494 4.8 494 4.8
y = -75mAT 55 3.85 3.85
3.0 0.1 0.1
OH= 50pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level \n
Vou output voltage or lon = 12mA 3.0 0.36 044 v
v, 45 0.36 0.44 0.36 0.44
H lon = 24mA
5.5 0.36 0.44 0.36 0.44
1
| lOH =75mA 55 1.65 1.65
Input leakage _
h current V)= Vg or GND 55 +0.1 +1.0 10.1 1.0 pHA
3-State output V V, or V|H,
loz off-state current V {} o or GND 55 0.5 5.0 0.5 5.0 KA
Quiescent supply V c o GND,
| current, for SSI lo= 0 55 4.0 40 4.0 40 A
cc Quiescent supply V, =V or GND s
cc 3
current, for MSI I =0 55 8.0 80 8.0 80
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs High at V, or GND 55 09 101 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. 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
Vcc DC supply voltalge1 3.0 5.0 5.5 45 5.0 5.5 \
Vl Input voltage 0 Vcc 0 Vcc \"
Vo Output voltage 0 Vee 0 VCC \
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 characteristics are specified at Vcc < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will
in a previously ished 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
thro’t}gm the dg\%‘ée with a 50pF load.

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

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

ABSOLUTE MAXIMUM RATINGS
The Absolute Maximum Ratings table
lists the maximum limits to which the
device can be subjected without damage.
This does not imply that the device will
function at these 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 will be
met. The table should 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 should have rise and
fall times of 3ns, a signal swing of OV to
V. for 74AC and OV to 3V for 74ACT; a
Sﬁﬁz square wave is recommended for
most propagation delay tests. The repe-
tition rate must be increased for testing
f X Two pulse generators are usually
rg'é\uued for testing such parameters as
setup time, hold time and removal time.
f is also tested with 3ns input rise and
Mf¥fmes, with a 50% duty factor, but for
typical f x s high as 150MHz, there are
no constraints 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 V| and V, are
applied to the inputs, the omput voﬁbges
will be those published in the “DC Charac-
teristics” table. There is a tendency, by
some, to use the published V, , and V'

thresholds to test a device for Hjnctionaf:
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 used for the output levels
underthe V Hand V, conditions are done
fairly slowly, in the g?der of milliseconds,
sothatthere is no noise 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 VIH and V, to test the
functionality of any' ACL &'evice type;
instead, use input voltages of VC (forthe
High state) and OV (for the Low'state). 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 VIL. However, this is because
VI is themaximum V| (guaranteed)
fo}’ glf\a(evices that will be ré‘cognized asa
logic Low. However, typically a higher V

will also be recognized as a logic Low:
Conversely, the typical V H is lower than
its minimum guaranteed ’evel.

37

The quiescent supply current | . . is the
leakage current of all the reverse%gbiased
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 flow out of a device.

Icc 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.

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

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

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

Output 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.

0oz

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

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

April 1988

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 voltage; 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 inputvoltages 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 voltage; posi-
tive-going signal.

Trigger threshold voltage; nega-
tive-going signal.

Capacitances

C

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

3-8

10

PD

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

Output load capacitance; the
capacitance connected to an

output terminal including jig and
probe capacitance.

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

AC Switching Parameters

i

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-
ingfrom10% V, clo 90% VC in
accordance witﬁ device function
table.

Hold time; the interval immedi-
ately following the active transi-
tion of the timing pulse (usually
the clock pulse) or following the
transition of the controlinputto its
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

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 voltage 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. H) to a
high-impedance OFF-gate (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 volt-
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-
level (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 (Z)
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-

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 controlinputto its
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 logic 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

11000

11002 11004

1\ E_U_—E] 1A

1 @] 18] 18 2V [Z] [19] 22
1¥ [2] [15] 24 3 (3] 18] 3a
2V [3] 4] 28 GND [7] [17] NC
GND [7] 13] Vee GND [5]} 18] Ve
GND [5] (2] Vee GND [E] 18] Vee
3¥ 6] E 3A GND [T] [14] NC
v [7] [10] 38 4 8] [13] aa
4 [3 [9] 4A sv [9] [12] 5A
3 q [11) 6A

Quad 2-Input NAND Gate Quad 2-Input NOR Gate Hex Inverter
11008 11010 11011
1A 0] [16] 18
W [2] 1c
% 3] [13] 2
GND [4]} 73] Ve
GND [5] 112] Vee
3v [¢] [11] 28
3¢ (@] [10] 2
38 [2] (9] 3A
Quad 2-Input AND Gate Triple 3-Input NAND Gate Triple 3-Input AND Gate
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ACL Pinouts

1013

Dual 4-Input NAND Schmitt-Trigger

1014

Hex Inverter Schmitt-Trigger

11020

Dual 4-Input NAND Gate

o1

Dual 4-Input AND Gate

1027

Triple 3-Input NOR Gate

1030

8-Input NAND Gate

1032

Quad 2-Input OR Gate

11034

Hex Non-Inverter

1074

Dual D-Type Flip-Flop with Set and
Reset; Positive-Edge Trigger
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ACL Pinouts

11109

Dual JK Flip-Flop with Set and Reset;

12

Dual JK Flip-Flop with Set and Reset;

11132

1 [0} ’ 18

v 2} [15] 2a

2Y 3] [14] 28
aND [7] 3] Ve
GNo 3] 2] v

3y €]} 3

& [7] [10] 38

48 [2] (9] 4A

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

Dual 2-to-4 Line Decoder/ Demultiplexer;

Positive-Edge Trigger Negative-Edge Trigger Quad 2-input NAND Schmitt-Trigger
11138 1139 11151
¥, [0 [16] ¥, 1, 0] 16] 1,
v, 2] [15] A E[Z] 15] 1,
¥, ] [14] A, Y 3] 4] 1,
GND [T] (T3] A, GND 3] [13) 1,
v, [5] [12] Ve Y [5] 12] Voo
¥s [€] [11] £5 s, [] (1] 15
¥s [ 1] E, s, [T} [70] 1
¥, [E] 5] E, s, [E] EIg

Dual 4-Input Multiplexer

Quad 2-Input Multiplexer

Active Low 8-Input Multiplexer
M153 1157 ms8

sal Y B

s [0 [16] 11, v [2Z] 18] 11,
s, 2] (18] 11, 2 3] 78] 21,
1v [3] [14] 1, GND [} 7] 21,
GND [1] (73] 11, GND [5] [16] Ve
2v [5] [12] Vee GND [§] 18] Vec
1E [E] 7] 21, GND [7] [14] 31,
2E [7] [10] 21, 3y [2] 3] 31,
24 [2] 9] 21, 4 9] 72 41
E 1] [11] 4,

Quad 2-Input Multiplexer; Inverting
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11160

hla & h

1161

1162

T (]
o (2]
o, 3]

GND [7]

GND [F]

GND m

GND [T7]
o, [7]
a, [3]
PE [0l

Synchronous Presettable Synchronous

Synch P Y ynch P ble Synch h Presettable Synchronous
BCD Decade Counter; 4-Bit Binary Counter; BCD Decade Counter;
Asynchronous Reset Asynchronous Reset Synchronous Reset
11163 11168 11169

Hex D-Type Fllg—FIop with Reset;
Positive-Edge Trigger

Quad D-Ty, FIIé;-FIo with Reset;

Positive-

dge Trigger

4-Bit Binary Counter; Synchronous lépl Down BCD Decade Synch P ble 4-Bit
Synchronous Reset ounter Up/Down Binary Counter
1174 mM75 11181

4-Bit Arithmetic Logic Unit
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ACL Pinouts

11190 1191 11192

[20] UrD TC [20] cPp,
[19] cp 9] cp,
18] D, 18] D,
D, 7] o,
[16] Ve [16] Ve
[15] Ve 5] Ve
14] 0, 73] o,
[13] D, [13] o,
[12] CE [12] MR
PL C [11] PL
A " P " Asynch P bl ynch P b
Syncf\ronous Decade Up/Down Synchronous 4-Bit Binary Up/Down Synch BCD Decade Up/Down
Counter with Single Clock Counter with Single Clock Counter with Dual Clock
11193 1194 11238
o Y e
0 2] 8] cpy
o, [3] [18] 0,
GND [4] [17] o,
ano [F] 8] e
ano [} 78] Ve
GND [T] [13] o,
o, (@] [13] D,
o, [3] 2] MR
TCy q [11] PL

Asynchronous Presettable

Synchronous 4-Bit Binary Up/Down 4-Bit Bidirectional Universal 3-to-8 Line Decoder/ Demultiplexer;
Counter with Dual Clock Shift Register Active High
1239 11240 11241

v, [0] 1] 1v,

v, [Z] [15] 14,

v, 5] [14] 1A,
GND (7] [13] 1€

2%, [5] [12] Vec

2v, [€] [11] 2E

2y, [7} [10] 24,

2v, [3] 5] 24,

Dual 2-to-4 Line Decoder/ Demultiplexer; Octal Buffer/Line Driver;
Active High 3-State; Inverting Octal Buffer/Line Driver; 3-State
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ACL Pinouts

11244

Wo
1,
1,
1,
GND
GND
GND

2v,

Octal Buffer/Line Driver; 3-State

11245

Octal Tr: iver with Direction Pin;
3-State

11251

8-Input Multiplexer; 3-State

1263

Dual 4-Input Multiplexer; 3-State

nas7

Quad 2-Input Multiplexer; 3-State

11258

Quad 2-Input Multiplexer;
3-State; Inverting

11269

11280

11286

Synchronous Presettable 8-Bit Binary 9-Bit Odd/Even Parity 9-Bit Odd/Even Parity Generator/
Up/Down Counter Generator/Checker Checker with Bus Drive 1/0 Port
April 1988 4-8




ACL Pinouts

11299

8-Input Universal Shift/Storage Register
with Asynchronous Reset and Common

11323
10, [T} [24] Q,
10, [2] 23] s,
o, [3} 22] s
1oy [4] 21] GF,
GND [5} [20] OF,
GND [E] [19] Ve
GND [7] (18] Voo
GND [] [17] D,
110, E E Dsr
110, 9] [15] cp
110 [11} [13] MR
1o, [iZ] 3] Q,

8-lngut Universal Shmlsmrage Register

1352

with Synchronous Reset and Common
1/0 Pins 1/0 Pins Dual 4-Input Multiplexer; Inverting
11353 11373 11374

Dual 4-Input Multiplexer;
3-State; Inverting

Octal D-Type Transparent Latch; 3-State

Octal D-Type Flip-Flop; Positive-Edge
Trigger; 3-State

1378

Hex D-Type Flip-Flop with Enable;

Positive-Edge Trigger

1379

Quad D-Type Flip-Flop with Data Enable

11520

8-Bit Identity Comparator with
Input Pull-Up

April 1988

49




ACL Pinouts

1521

8-Bit Identity Comparator

11533

Octal D-Type Transparent Latch;
3-State; Inverting

11534

Octal D: Type Fllg Flop; Positive-Edge
rigger; 3-State; Inverting

11568

[22] u/D
23] cp

MR
[21] Dy

7] o,

78] vee
[18] Vee
[17] o,

(78] 0,

[15] CEP
[13] CET
73] FE

Synchronous Presettable
BCD Decade Up/Down Counter

11569

4-Bit Binary Up/ Down Counter

11579

8-Bit Binary Up/Down Counter
with Common I/0 Pins;

Octal Transceiver with Dual Enable;
3-State; Inverting

Octal Transceiver with Dual Enable;

with Synchronous and with Synchronous and Synch and A
Asynchronous Reset Asynchronous Reset Reset; 3-State
11620 11823 11640

Octal Tr iver with Direction Pin;
3-State; Inverting

April 1988

4-10




ACL Pinouts

Octal Transceiver; 3-State;
True/linverting

Octal Transceiver/Register with
Direction Pin; 3-State

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

11651

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

11652

Octal Transceiver/Register with
Dual Enable; 3-State

11657

Octal Transceiver with 8-Bit Parity
Checker/Generator

11818

8-Bit Diagnostic/Pipe-Line Register

1819

8-Bit Diagnostic/Pipe-Line Register
% Pari tyEvg: Output

1821

10-Wide D-Ty\ee FI.I;:I;Iopa, I:oslﬂve—Edge

April 1988
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ACL Pinouts

1822

10-Wide D- Flip-Flop; Positive-Edge
Tﬂgyo‘:'? 3-s'(,ato; rnvertlng

11823

9-Wide D-Type Flip-Flop with Reset and
Enable; Positive-Edge Trigger; 3-State

11824

9-Wide D-Type Flip-Flop with Reset and
Enable; Positive-Edge Trigger; 3-State;
Inverting

11825

Octal D-Type Flip-Flop with Reset and

11826

Octal D-Type FHr-IFlo with Reset and
it

11827

S

10-Wide Buffer/Line Driver;
3-State; Inverting

A 2] 27) OF,
A 3] (28] 8,

AZE [25] B,

4, [5] [24] B,

ano [F] 8;
ano [7] Vee
Gno [E] 7] Vo
GND [E [20] B,
A, [10] [19] &5

A [18] B¢
AI s1
A, [16] MR
ERR [14] [15) cp

8-Bit Transceiver with 9-Bit Paritz
Checker/Generator and Error Flip-Flop

Enable; Positive-Edge Trigger; 10-Wide Buffer/Line Driver;
Enable; Positive-Edge Trigger; 3-State 3-State; Inverting 3-State
11828 11833 1834
Yo PARITY [I 28] OE

8-Bit Inverting Transceiver with
9-Bit Parity Checker/Generator and
Error Flip-Flop
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11841

11842

10-Wide D-Type Transparent Latch;
3-State; Inverting

9-Wide D-Type Transparent Latch with
Set and Reset; 3-State

11844

9-Wide D-Ty, Transgarent Latch with
Set and Reset; 3-State; Inverting

11845

Octal D- Transparent Latch with
S?tp:nd Reset; 3-State

11846

Octal D- Transparent Latch with
Set and Reset; 3-State; Inverting

11853

PaRITY [T}
A 2]

A 3]

A, 4

A, [E]
anb [§]
GND (7]
GND [7]

[
OFga

RN R

11854

11861

8-Bit Transceiver with 9-Bit Parity 8-Bit Inverting Transceiver with
Checker/Generator and 9-Bit Pari% Checker/Generator and
Error Flag Latch rror Flag Latch 10-Wide Transceiver; 3-State
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ACL Pinouts

11862

10-Wide Transceiver; 3-State; Inverting

11863

& O]
A [
4, 3]
A, [
A‘E
GND [§]
GnD (7]
GND [E]
GNo (3]
A5 [19]
Ag
A, [12]
Ay 3]

OF g, [14]

9-Wide Transceiver; 3-State

9-Wide Transceiver; 3-State; Inverting

1873

Dual D-Type 4-Bit Transparent Latch

1874

Dual D-Type 4-Bit Flip-Flop Latch with

11881

4-Bit Arlthmeélc Logic Unit with Status

32-Bit Look-Ahead Carry Generator

Dual 2-Wide 2-Input, 2-Wide 3-Input
AND-OR-INVERT Gate

with Reset; 3-State Reset; 3-State heck Register
11882 11051 11064

18 [1] [14] 1c
1A [2] [13] 10
¥ 3] [12] 1€

GND [7] [11] Ve
2¥ 5] [10] IF
20 6] (9] 2a
2¢ [7] 8] 28

4-2-3-2-Input AND-OR-INVERT Gate
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11086

1 [0 A 6] 18

w 2] BEL

2y (3] [13] 28
GND [4] [13) Ve
GND [5] [12] Ve

3y [§] 1] 3a

4 [T} [10] 38

48 2] 9] 4A

Quad 2-Input Exclusive-OR Gate

11150

16-Input Multiplexer; 3-State; Inverting

11154

4-to-16 Line Decoder/ Demultiplexer

11208

Dual 1-to-4 Line Driver; 3-State

1250

16-Input Multiplexer; 3-State

1273
Q, 1} 23] cp
q 2] [23] D,
Q, E D,
Q, [4] D,
GND [F] 7] D,
GND [E] [19] Ve
GND 7] 78] Ve
GND [] 7] o,
o, [5] [16] 0,
Qs [19] 15 D5
Qg [11] 4] o,
o, [ 73] MR

Octal D-Type Flip-Flop with Reset

377

11461

11463

Quneh Presettable Synch ynch P ble Synchr
’ 8-Bit Binary Counter; 8-Bit Binary Counlyar;
Octal D-Type Flip-Flop with Enable Asynchronous Reset Synchronous Reset
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11469

Q b D, hia & h

8-Bit Binarry Up/Down Counter

11470

Octal Transceiver/Register with
Dual Enable; 3-State

14

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

1472

1473

1474

9-Wide Transcelvorlnefister with
Dual Enable; 3-State; Inverting

Octal Latched Transceiver with
Dual Enable; 3-State

9-Wide Latched Transceiver with 9-Wide Latched Transceiver with 9-Wide Transceiver/Register with
Dual Enable; 3-State Dual Enable; 3-State; Inverting Dual Enable; 3-State
1475 11543 1544

Freesggrrrepy

fe

Octal Latched Transceiver with
Dual Enable; 3-State; Inverting

April 1988
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ACL Pinouts

Octal Buffer/Line Driver with 9-Bit Parity
Generator/Checker; 3-State; Inverting

2 7 8,
[13]
=, [ ) Pl

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

1590 11592 1593
1o, [1] [24] ccp
o, [Z} 23] MR
oo Y lmo, 10, [3} cE
0, 2 7] ccp 110, [4] [21] CE
o, [3] 13 € GND [3] %) PE
GND [1] (73] MR GNo [€] 18] Vec
o, [5] [12] Vec GND [7] 78] Vec
o, [5] 1] PL GND [B] 17] o€
0 [T [10] RCP o, [} 18] O
o, [E] (9] AC 1105 [10] [15] RCP
1104 [11] [14] RE
o, ({2} [13] RC
Synchnlnoqs a-Bit‘Blnar! Counter with Synchronous 8-Bit Binary Counter with Synchr_\:mo_us 8-Bit Blna{y Counter with
Output Reg ; Asy Reset Input Registers; Asynchronous Reset Input Reg ; Asy Reset
11655 11656 1677

16-Bit Address Comparator with Enable

11678

po ]
P 2]
P, 3]
Py [1]
v [5]
GND [6]
As [T
Ay [E]
Ay []
Az [19]
Ay [1]
Ay [12]

[24] E
23] Ay
2] A,
7] A,
20] Ay
73] A,
(18] Vee
[17] A
[16] A
[15] A,
1] A,

[13] A,

16-Bit Address Comparator with
Output Latch

11800

Triple 4-Input AND/NAND Gate

11802

GND

Triple 4-input OR/NOR Gate

April 1988

4-17




ACL Pinouts

a 0]
W [2]
2¥ (3]
GND [3]
GND [5]
3v €]}
4 [7]

48 [&]

11810

6] 18
[75] 2A
14] 28
73] Vec
(2] Ve
1] 3a
0] 38

[9] 4a

Quad 2-Input Exclusive-NOR Gate

11852

8-Bit Universal Transceiver
Port Controller

11856

8-Bit Universal Transceiver
Port Controller

11858

z
B

|

2
2!
o

RAEArd

16-Word by 5-Bit Dual Port Register

11859

A [
oax, [Z]
oaa, (Z]
004, (4]
oA, 5]
anD (6]
ano (7]
GND [3]
GND 3]
a8, (1]
oae, [i1]
0GB, (iZ
DQB, [13]
BRD [14]

32-Word by 4-Bit Dual Port Register

11860

9, [4] [24] Py

P, [2] 23] 0,

LA [3] P,
PLE [4] 2] a,
P>Qoyy [F] 20] Py
GND [§] 9] Q,
P<Qoyr [7] 18] Vec
p<ay 2]} [17] P,
p>ay 3] 18] o,
o, [0l 18] P,

P, [11] [13] o,

Qg [12} [13] Pg

8-Bit Magnitude Comparator

LA [@]
PLE [Z]
P>Qqyy [3]
GND [7]
P<Qqyr [5]
p<ay [€]
P>ay [7]

PIQ, [E]

11865

78] PIQ,
73] Piq,
4] Pra,
73] Pra,
[12] Vec
7] pro,
[70] Piag
5] Pig,

11867

Synchronous Presettable

11869

Synchronous Presettable

Synchronous 8-Bit Binary Synchronous 8-Bit Binary
Up/Down Counter; Up/Down Counter;
8-Bit Magnitude Comparator Asynchronous Reset Synchronous Reset
April 1988 4-18




ACL Pinouts

11870

1877

8-Bit Universal Transceiver

11885

Qo E [24] Py
Po [2] 23] Q,
L/A [3] P,

P=Qqyy [4] 21] ,
P>Qgyr [5] [20] Py
GND [6] 19] Q,

P<Qqyr [7] Vee
p<ay [3] Py
P>Qyy 18] Q,

Q, [15] Py
P [14] Q,
Qg [13] P

10-Bit Serial-In Parallel-Out

8-Bit Multiplexed |/0

14-Word by 4-Bit Register Port Controller 8-Bit Magnitude Comparator
11898 1979 11980

o, [1] (o 120] 110,
110, [2] [79] 110,
o, (3] [18] O
GND [7] [17) cp
GND [5] [16] vec
GND [6] [75] Ve
GND [T] 4] s,
1o, [5] ) s,
110, [7] ) s,
1o, - mES

16-Word by 8-Bit Multiplexed 1/0

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

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

Shift Register Read-Back Register Read-Back Register

11981 11987 11988
1o, [I] \ @ 110, 10, [{] o, [1]
10, 2} E 110, 1o, [2} 110, [2]
o, [3} [18] OE 1o, 3} 1o, [3]
GND [7] [17] cp GND [4] GND [4]
GND [F] [76] Vec GND [5] GND [5]
GND [ [15] Vee GND [§] GND [6]
GND g [14] s, GND [T} GND [7]
10, [8] [13] s, 1105 [E] 10, 2]
1/0g :9 2] s, 1104 (3] 1104 9}
1o, [i9} 1] s, 10, 10,

8-Word by 9-Bit Multiplexed I1/0
Read-Back Register with Address Latch

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

Product Specification
FEATURES GENERAL INFORMATION
. . CONDITIONS TYPICAL
Output capablllty: +24 mA SYMBOL|  PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, =25°C;GND =0V AC | ACT
level inputs t., .,/ | Propagation delay
PLH' C, = 50pF; V.. = 5V 47 6.5
« 50Q Iincident wave switching pn. | AB10Y L= P Yee e
- Center-pin V.. . and ground con- c Pw dissipation ; Vae =5.0V; f = 1MHz; 33 23 oF
figuration to pinimize high-speed PD | capacitance per gate” | C, = SOpF
switching noise Cin Input capacitance V,=0Vor Ve 35 35 pF
« 1.~ category: SSI Per Jedec JC40.2
cc lLATCH Latch-up current Standard 17 500 500 mA
DESCRIPTION ot
» put rise or - . - 1
The 74AC/ACT11000 high-performance | 4VAY | tallrate O =%0pF: Ve =85V | 10 | 10 | nsVv
CMOS devices combine very high speed  Nore:
and high output drive comparable to the 1, Cpp is used to determine the dynamic power dissipation (P, in uW):
most advanced TTL families. Pp = Cpp X Vccz xt+ L (C, x vccz x o) where:
The 74AC/ACT 11000 provides four sepa- f; = input frequency in MHz, C| = output load capacitance in pF,
rate 2-input NAND gate functions. fo =output frequency in MHz, V., = supply voltage in V,
¥ (cL x Vccz x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP o 74AC11000N
(300mil-wide) 40°C to +85°C 74ACT11000N
16-pin plastic SO 74AC11000D
(150mil-wide) ~40°C 10 +85°C 74ACT11000D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1A U 16]18 1_1A W : & N2
- 1618 2 1
W[z 78] 24 ]
- - 1
2% 3] 4] 28 :: : g ” .3
ano [4
4 13| Vee " s - 1
ano ] 2] Voo ED.__‘ o [~ ¢
3v e} 11]3A . @ “ .
& 7] 0] 38 _._—_ED-—7 . N7
4 8] 9] 4

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 | Datainputs nA nB nY
16, 14,10, 8 1B-4B Data inputs L L H
2,367 1Y-4Y | Data outputs L H H
4,5 GND Ground (OV) H L H
12,13 Vcc Positive supply voltage H H L
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER 74AC11000 74ACT11000 UNIT
Min Nom Max Min Nom Max
Voo DC supply voitage’ 30 5.0 55 45 5.0 55 v
\ Input voltage 0 Vec 0 Vec )"
Vo Output voltage 0 Vec [ Vec v
avay | Ineutransition rise 0 10 ) 10 sV
TA Operating free-air temperature 40 +85 -40 +85 °C
NOTE:
1. No electrical or switching ch i are specified at Vi < 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
Veo DC supply voltage 0.510+7.0 v
. ) V<0 -20
| DC input diode current? mA
K Vl > Vcc 20
or
Vi DC input voltage 0510V, +05 v
Vo <0 -50
| DC output diode current? mA
g:( Vo > Vcc 50
Vo | DC output voitage 0510 Vg 405 v
DC output source or
lo sink current per output pin Vo=0® Ve 50 mA
Icc DC Vcc current +100
or mA
lanD DC ground current +100
TSTG Storage temperature 65 to 150 °C
Power dissipation per package .
o Plastic DIP Above 70°C:derate linearty by 8BmW/K 500 mwW
Totr Power dissipation per package "
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:

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

conditions beyond those indicated under "recommended operating conditions" is notimplied. Exposure to ab

may affect device reliability.

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

December 14, 1988
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Product Specification

Quad 2-Input NAND Gate 74AC/ACT11000

DC ELECTRICAL CHARACTERISTICS

74AC11000 74ACT11000
T, = 40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo [Ta=+25°C| A% oo | Ta=+25°C| A% | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 [210 2.10
High-level
Vi input voltage 45 [3.15 3.15 20 20 v
55 385 385 20 20
30 0.90 0.90
Low-level
Ve input voltage 45 1.35 1.35 0.8 08 v
55 1.65 1.65 0.8 08
30 | 29 29
lop = -50HA 45 | 44 44 44 44
vi= 55 | 54 54 54 54
High-level \ -
Vou | output voltage - lop = 4mA 30 | 258 248 v
v 45 | 394 38 3.94 38
H Iop = -24mA
55 [4.94 48 4.94 48
lon™ 75mAT 55 385 3585
30 0.1 0.1
Iop = 50KA 45 0.1 0.1 0.1 0.1
V= 55 0.1 0.1 0.1 0.1
Low-level \
Vor | output voitage o lop = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H Iop = 24mA
55 0.36 0.44 0.36 0.44
log = 75mAT 55 1.65 165
Input leakage
I current V, = Vg or GND 55 10.1 $1.0 10.1 £10| pA
Quiescent supply V, = V.. or GND,
lee cumont . ca) L&e 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Alee | TTL inputs High? at Vo 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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Product Specification

Quad 2-Input NAND Gate 74AC/ACT11000

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

74AC11000
SYMBOL PARAMETER WAVEFORM T, = 425°C Tazbicte UNIT
Min Typ Max Min Max
t Propagation delay 1.5 7.2 9.8 1.5 1.1
:g:t nA, nB to n¥ ; 15 58 86 15 96 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tq =t = 3ns; C, = 50pF
74AC11000
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta 1;‘52;5 to UNIT
Min Typ Max Min Max
t Propagation delay 15 5.0 65 15 74
cib’: nA, nB to n¥ ! 15 44 6.1 15 68 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tq =t = 3ns; C_= S0pF
74ACT11000
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta ";‘s“’,;c to UNIT
Min Typ Max Min Max
1 Propagation delay 15 72 10.9 15 123
l:b: nA, nB to n¥ ! 15 58 8.0 15 88 ne
AC WAVEFORMS AC :V,, = 50% V., V) = GND 1o V. ACT :Vy, = 1.5V, V), = GND 10 3.0V
nA, nB INPUT / Ve \
I" tom |"'nn
n¥ OUTPUT Vu
Waveform 1. Waveforms Showing the Input (nA, nB) to Output
(nY) Propagation Delays
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74AC/ACT11002
Quad 2-Input NOR Gate

Product Specification
FEATURES GENERAL INFORMATION
. . CONDITIONS TYPICAL
Output capablilty: £24 mA SYMBOL PARAMETER UNIT
- CMOS (AC) and TTL (ACT) voltage T, = 25°C; GND = OV AC | ACT
level inputs to .,/ | Propagation delay
PLH C, = 50pF; V.. = 5V 43 | 57
« 50Q Incident wave switching o | AB Y L= P Yee ne
- c.nt‘r.pln vV, and ground con- c POWG‘: dissipation 1 Vae =5.0V; f = IMHZ; 32 29 F
figuration to minimize high-speed PD | capacitance pergate” | C, = 50pF P
switching nolse Ci Input capacitance V,=0Vor Ve 35 35 pF
« . category: SSI Per Jedec JC40.2
cc I aTcH | Lateh-up current Standard 17 500 | 500 | mA
DESCRIPTION Maximurm noat f
put rise or = 50pF; V.. = 55V 10 | 10
The 74AC/ACT11002 high-performance | Y2 | fall rate Cy = S0pF: Voo = 5. neV
CMOS devices combine very high speed  Note:
and high output drive comparable to the 1, Cpp i8 used to determine the dynamic power dissipation (P, in pW):
most advanced TTL families. Pp =Cpp Vccz xf+Z(C, x vccz x 1) where:
The 74AC/ACT11002 provides four sepa- f; = input frequency in MHz, C, = output load capacitance in pF,
rate 2-input NOR gate functions. fo = output frequency in MHz, Vo = supply voltage in V,
Z(Cy x Vo2 x to) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP o 74AC11002N
(300mil-wide) ~40°C to +85°C 74ACT11002N
16-pin plastic SO o 74AC11002D
(150mil-wide) ~40°C 10 +85°C 74ACT11002D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1
u_AE &) 6] 18 ‘: :: W o, p a1 N2
W 2] 5] 2A
- 18 2A <
5 il W > ” N
ano [4] 13] Ve
11_3A 7 . 1"
ov«i [ 12] Vee 10 38 o . ¢
s¥ e 13 9 4 W
« [T 0] 38 EDO——' L. s
w3 ne -

December 14, 1988
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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 | Data inputs nA nB nY
16, 14,10, 8 1B-48B Data inputs L L H
2,3,6,7 1Y-4Y | Data outputs L H L
4,5 GND Ground (0V) H L L
12,13 V(;c Positive supply voltage H H L
RECOMMENDED OPERATING CONDITIONS
T4AC11002 T4ACT11002
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 30 50 55 45 5.0 55 v
v, Input voltage [ Vcc 0o Vee \
Vo Output voltage [} Vcc [} Vcc v
Input transition rise
AVAv o fall rate 0 10 0 10 ns/V
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:
1. No electrical or switching ch i are specified at V., < 3V. Operation b 1 2V and 3V is not recommended, but within that range, a device output will
maintain a previously established logic state.
ABSOLUTE MAXIMUM RATINGS1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.5 t0+7.0 v
. ) Vl <0 -20
) DC input diode current® mA
gr( V. > VOC 20
vl DC input voltage 05t Vcc +05 \
VO <0 -50
| DC output diode current? mA
g:( Vo> Vee 50
Vo DC output voltage 0510V 405 v
DC output source or ]
o sink current per output pin Vo=0wVee 50 mA
lec DC Vcc current +100
or mA
lGND DC ground current +100
Tste Storage temperature -65 to 150 °C
:mf.;%f;""“"" per package Above 70°C:derate linearly by 8mW/K 500 mw
P.
TOT e inat ]
,':,‘f‘.::'c g:;f::?n"xl; '(:om) ° Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

1. Stru‘u: beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indi d under| ded operating conditions”is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Quad 2-Input NOR Gate 74AC/ACT11002

DC ELECTRICAL CHARACTERISTICS

T4AC11002 74ACT11002
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C 6 +85°C TA = +25°C 6 +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 |210 2.10
High-level
le input voltage 45 |3.15 3.15 20 20 \"
55 |385 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 135 135 08 08 v
55 1.65 1.65 08 08
30 | 29 29
'OH = -S50pA 45 | 44 44 44 44
vi= 55 | 54 54 54 54
High-level Vi
VOH output voltage or lOH = -4mA 30 (258 2.48 \
V, 45 [3.94 38 3.94 38
H |OH = -24mA
55 | 494 48 494 48
T
IOH = -75mA 55 3.85 3.85
3.0 0.1 0.1
IOL = 50puA 45 0.1 0.1 0.1 0.1
Vi= 55 01 0.1 01 0.1
Low-level VIL
VOL output voltage or 'OL = 12mA 3.0 0.36 044 \
V. 45 0.36 044 0.36 0.44
H 'OL = 24mA
55 0.36 0.44 0.36 0.44
lop = 75mA’ 55 1.65 1.65
Input leakage
Il current V' = Vcc or GND 55 $0.1 +1.0 10.1 $1.0 HA
Quiescent supply V, = V.. or GND,
lec current |<') e 55 40 40 40 40 | pA
Supply current, One input at 3.4V, other inputs
Alee TTL inputs High2 at Vcc or GND 55 0.9 1.0 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. 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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Product Specification

Quad 2-Input NOR Gate 74AC/ACT11002

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

74AC11002
SYMBOL PARAMETER WAVEFORM T, =425C Ta .:sg;c to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 7.0 8.6 15 99
ey, nA, nB to n¥ ! 15 | 60 | 75 | 15 | 84 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = OVity =t = 3ns; C| = 50pF
74AC11002
SYMBOL PARAMETER WAVEFORM T, =+25°C Ta 1;‘5?,? to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 45 6.1 15 6.9
o nA. nB to n¥ ! 15 | 40 | 57 | 15 | 64 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tn =t = 3ns; C = SO0pF
74ACT11002
SYMBOL PARAMETER WAVEFORM T, =425°C Ta ';;‘sﬂf to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 6.1 94 1.5 10.6
::,:;: nA, nB to n¥ ! 15 53 78 15 8.7 ns
AC WAVEFORMS AC: Vi =50% Ve, Vi = GND to Vo, ACT 1V = 1.5V, V) = GND to 3.0V
nA, nB INPUT _ﬂ . \_
L t ey p t "
n¥ OUTPUT Va
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

« 50Q Incident wave switching

Center-pin Vc and ground con-
figuration to minimize high-speed

74AC/ACT11004

Hex Inverter

Product Specification

GENERAL INFORMATION

SYMBOL PARAMETER

CONDITIONS
T, =25°C; GND = 0V

TYPICAL

AC | ACT UNIT

to, o/ Propagation delay

PD capacitance per gam‘

C, = 50pF

PLH = 50pF; Vg = : -
| ABwY Oy = S0pF: Ve = 5V Lo | 88 e
c Power dissipation Veg=50Vif=1MHz; 19 26 pF

switching noise Ci Input capacitance V,=0Vor Ve 35 35 pF
« 1.~ category: SS| Per Jedec JC40.2
cc lLatcH | Lateh-up current Standard 17 500 | 500 | mA
DESCRIPTION : : :
. avay | Maximuminputrseor | ¢ _goory .55V 10 | 10 | nsv
The 74AC/ACT11004 high-performance fall rate L cc
CMOS devices combine very high speed  Note:
and high output drive comparable to the 1, Cpp is used to determine the dynamic power dissipation (P, in uW):
most advanced TTL families. Pp = Cpp X Vccz xf+ 3 (C, x Vccz x o) where:
The 74AC/ACT11004 provides six sepa- ) = input frequency in MHz, C; = output load capacitance in pF,
rate inverters. fo = output frequency in MHz, Vcc = supply voltage in V,
T (CL x Vcc2 x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP N 74AC11004N
(300mil-wide) ~40°C to +85°C 74ACT11004N
20-pin plastic SO o 74AC11004D
1300mil-wide) ~40°C to +85°C 74ACT11004D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
+7 U 5] 1 20 1A W4 2 ! S 1
2y 19] 2A 19 2A N 2 - 2
W[ 18] 34 “ o s 1 > 3
GND [4] 7] NC AL [~ 8
ano 3] 6] Vee 13 4 &8 12 N 9
GNo [ 8] Ve 12_5A ) LU | 10
GND [ 7] 4] NC " e o 10
o7 3] 3] 4A
s¥ (9] 12 5A
oY [10 11] 6A
December 14, 1988 5-11 ECN Number




Product Specification

Hex Inverter 74AC/ACT11004
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION INPUT OUTPUT
":%‘ ‘12 18, 1A-6A Data inputs nA n¥
, 12, 11 L m
1,2,3,8,9,10 1Y-6Y | Data outputs H L
4,567 GND Ground (0V)
15, 16 Vcc Positive supply voitage
RECOMMENDED OPERATING CONDITIONS
74AC11004 T4ACT11004
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply volitage’ 30 5.0 55 45 50 55 v
v, Input voltage 0 Vee 0 Vee v
Vo Output voltage 0 Vee 0 Vee 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. Nodocmcdormwna* i are specifi *nvecav. Operation b 2V and 3V is not recommended, but within that range, a device output will
rap y d logic state.
ABSOLUTE MAXIMUM RATINGS1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.510+7.0 v
. : V,<0 -20
| DC input diode current? mA
1K V| > Vm 20
or
i DC input voltage 0510 Vg 405 v
Vo <0 -50
| DC output diode current? v O; %0 mA
o 0> Vec
Vo | DC output voitage 0510 Vg +05 v
DC output source or
lo sink current per output pin Vo=0wVee 50 mA
lee DC Voc current +150
or mA
lanD DC ground current +150
Tsta Storage temperature -65 o 150 °C
pwer Cesipation par package Above 70°C:derate linearty by 8mW/K 500 mW
P.
Tor Power dissipation per package ;
Plastic surface mount (SO) Above 70°C:derate linearty by mW/K 400 mwW

NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. Thouunnunungoomymdhmcﬂondoporaﬁonowndmntnnuamyom

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

may affect device reliability.

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

December 14, 1988
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Product Specification

Hex Inverter 74AC/ACT 11004

DC ELECTRICAL CHARACTERISTICS

74AC11004 T4ACT11004
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C '% +85°C TA = +25°C é’ +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 [210 2.10
High-level
VIH input voltage 45 1315 3.15 20 20 "
55 (385 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 1.35 135 08 08 v
55 1.65 1.65 08 0.8
30 | 29 29
lon = “SOMA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
High-leve! Vi
VOH output voltage or IOH = -4mA 3.0 | 258 248 v
Vv 45 | 3.94 38 3.94 3.8
H 'OH =-24mA
55 {494 48 494 48
T
IOH =-75mA 55 3.85 3.85
3.0 0.1 0.1
lo = SOBA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 01 01 01
Low-level Vi
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 v
v 45 0.36 044 0.36 044
H |°L = 24mA
55 0.36 0.44 0.36 0.44
lop = 75mA" 55 1.65 165
Input leakage
I| nt V' =Vegor GND 55 $0.1 1.0 $0.1 +1.0 HA
Quiescent supply V, = or GND,
'CC current "; - occ 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Alee | TTLinputs High? at V. 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. Thisis the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VOC'
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Proauct Specification

Hex Inverter 74AC/ACT11004

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

74AC11004 |
SYMBOL PARAMETER WAVEFORM T, = +25°C TazdoSte UNIT
Min Typ Max Min Max
t Propagation delay 1.5 6.1 9.0 1.5 10.0
toy nA, nB to n¥ ! 15 | 52 | 74 | 15 | 82 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t = 3ns; C, = 50pF
74AC11008
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta t:sﬁg to UNIT
Min Typ Max Min Max
t Propagation delay 15 42 6.3 15 71
oy nA, nB to n¥ ! 15 | 38 | 55 | 15 | 60 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tg=tg = 3ns; C = 50pF
74ACT11004
SYMBOL PARAMETER WAVEFORM T, = +25°C Tazdogte UNIT
Min Typ Max Min Max
t Propagation delay 1.5 53 9.0 1.5 9.7
o nA, nB to n¥ ! 15 | 64 | 87 | 15 | 96 ns

AC WAVEFORMS AC :V,, =50% Vg, V= GND 10 V. ACT 1V, = 1.5V, V) = GND 10 3.0V

nA INPUT Ve

n¥ OUTPUT Va

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

Output capabliity: 124 mA

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

50Q Iincident wave switching

Center-pin Vc and ground con-
figuration to minimize high-speed
switching noise

Icc category: SSI

DESCRIPTION

The 74AC/ACT11008 high-performance

CMOS dasvices combine very high speed

and high output drive comparable to the

most advanced TTL families.

The 74AC/ACT 11008 provides four sepa-

rate 2-input AND gate functions.

PIN CONFIGURATION

74AC/ACT11008
Quad 2-Input AND Gate

Product Specification

GENERAL INFORMATION

CONDITIONS TYPICAL
SYMBOL PARAMETER T, = 25°C; GND = OV ac | ACT UNIT
to o/ Propagation delay .
PLH = =
'P:L AB toY C, =50pF; Voo =SV 4.2 55 ns
Power dissipation Vap =5.0V; t = 1IMHz;
cPD capacitance per gata' <.‘,L = SOpF » 2 PF
CIN Input capacitance VI =0Vor Vcc 35 35 pF
Per Jedec JC40.2
'LATCH Latch-up current Standard 17 500 500 mA
Maximum input rise or X
AvAv fall rate CL = 50pF; VOC =55V 10 10 ns/V
Note:

1. Cpp is used to determine the dynamic power dissipation (Ppin pW):

2
PD'CPDxVCC xI|+Z(CLchc
'l = input frequency in MHz, CL = output load capacitance in pF,

2 x 1) where:

'o = output frequency in MHz, Vcc = supply voltage in V,
p (CL x Vccz x fo) = sum of outputs

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP N 74AC11008N
(300mil-wide) ~40°C 10 +85°C 74ACT11008N
16-pin plastic SO 74AC11008D
(150mil-wide) ~40°C to +85°C 74ACT11008D

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

N and D Packages

n [T} U 18] 18
v 7] 18] 24
2v 3] 4] 28
ano ['j 3] Ve
anp 5] 2] Vee
a3y o] 11]3A
o [7] 10] 38
- E 0]

1 1A

15 2A

11_3A

10 38

9 4A

v
[
14 2B 3 14

ay
8 4B L
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Product Specification

Quad 2-Input AND Gate 74AC/ACT11008
PIN DESCRIPTION FUNCTION TABLE

PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,15, 11,9 1A - 4A Data inputs nA nB nY
16, 14,10, 8 1B-4B Data inputs L L L
2,3,6,7 1Y-4Y | Data outputs L H L
4,5 GND Ground (0V) H L L
12, 13 Vcc Positive supply voltage H H H

RECOMMENDED OPERATING CONDITIONS

T74AC11008 74ACT11008
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 30 5.0 55 45 5.0 55 v
v, Input voltage 0 Vee 0 Vee v
vo Output voltage 0 Vcc ] Vcc "
Input transition rise
AVAV or tall rate o 10 /] 10 nsiV
TA Operating free-air temperature 40 +85 40 +85 °C
NOTE:

1. No electrical or switching characteristics 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 0.510+7.0 v
. § VI <0 -20
| DC input diode current? mA
1K Vl > Vcc 20
or
Vl DC input voltage 05to Vcc +05 v
Vo <0 -50
| DC output diode current? VoV = mA
o 0> Vcc
Vo DC output voltage 0510 Ve, 405 v
DC output source or
o sink current per output pin Vo=0wVee 50 mA
1 cc DC V¢ current +100
or mA
laND DC ground current 4100
Tsta Storage temperature -65 to 150 °C
Power dissipation per package § "
. Plastic DIP Above 70°C:derate linearty by 8mW/K 500 mwW
ToT Power dissipation per package )
Plastic surface mount (SO) Above 70°C.derate linearly by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indi d under " d operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Quad 2-Input AND Gate 74AC/ACT11008

DC ELECTRICAL CHARACTERISTICS

74AC11008 74ACT11008
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS vcc TA = +25°C é +85°C ‘I’A = +25°C tAo +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
th 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 1.35 08 08 v
55 1.65 1.65 08 08
30 | 29 2.9
IOH = -50pA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
v High-level AU rypprry 30 |258 248 v
OH output voltage or OH
V. 45 | 394 38 3.94 38
3] lon = -24mA
55 | 494 48 494 48
T
IOH = -75mA 55 3.85 3.85
3.0 0.1 0.1
'OL = S50pA 45 0.1 0.1 0.1 0.1
‘0 - 55 01 0.1 0.1 0.1
Low-level L
VOL output voltage or lOL = 12mA 3.0 0.36 0.44 \"
Vv 45 0.36 044 0.36 044
H | oL ™ 24mA
55 0.36 044 0.36 0.44
T
'OL = 75mA 55 1.65 1.65
Input leakage
I' current V' = V‘:c or GND 55 0.1 $1.0 0.1 +1.0 HA
Quiescent supply V, = V.. or GND,
Icc current ‘é - OOC 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Alcc | TTLinputs 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. Thisis the increase in supply current for each input that is at one of the specified TTL voltage leveis rather than OV or VOC'

December 14, 1988 5-17



Product Specification

Quad 2-Input AND Gate 74AC/ACT 11008

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

74AC11008
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta : :s‘:;c to UNIT
Min Typ Max Min Max
f ol Propagation delay 1 1.5 6.3 9.0 1.5 10.2 ns
|t nA, nB to nY 15 56 78 15 86
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V; tgq =t = 3ns; C = 50pF
74AC11008
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta i;‘s‘l;c to UNIT
Min Typ Max Min Max
t Propagation delay 15 43 6.2 1.5 6.9
PLH 1 ns
m nA, nB to nY 1.5 4.0 59 15 65
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND = 0V; t, = 1, = 3ns; C, = 50pF
74ACT11008
SYMBOL PARAMETER WAVEFORM T, = 426°C Ta : :s(:;c to UNIT
Min Typ Max Min Max
tPLH Propagation delay 1 1.5 58 8.0 1.5 9.0 ns
tPHL nA, nB to nY 15 52 77 1.5 8.2

AC WAVEFORMS ac Vi =50% Ve, Viy=GND o V.. ACT: V=15V, V, =GND o 3.0V

nA, nB INPUT

nY OUTPUT Va

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

Output capabllity: +24 mA

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

50Q incident wave switching
Center-pin Vg and ground con-
figuration to minimize high-speed
switching noise

I cc category: SSI

DESCRIPTION

The 74AC/ACT11010 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

.

The 74AC/ACT 11010 provides three sep-
arate 3-input NAND gate functions.

74AC/ACT11010
Triple 3-Input NAND Gate

Product Specification

GENERAL INFORMATION

3SYMBOL PARAMETER

CONDITIONS
TA = 25°C; GND = 0V

TYPICAL

AC | ACT UNIT

toLw/ Propagation delay
PHL A B Cto

C, = 50pF; Vg = 5V

45 58 ns

c Power dissipation

PD capacitance per g;at;a1

Ve = 5.0V; f = IMHZ;
% sopF

23 | 27 | pF

ClN Input capacitance V= oV or vcc 35 35 pF
. Per Jedec JC40.2
ILATCH Latch-up current Standard 17 500 500 mA
Maximum input rise or .
avav fall rate CL = S50pF; Vcc =55V 10 10 nsiV
Note:

1. CPD is used to determine the dynamic power dissipation (PD in pW):
Po=Cppx Voo xfy + E(C, x V2 x o) where:

f

) = input frequency in MHz, CL = output load capacitance in pF,

fo = output frequency in MHz, Vcc = supply voltage in V,
z (CL x Vm:2 x 10) = sum of outputs

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11010N
(300mil-wide) 40°C to +85°C 74ACT11010N
16-pin plastic SO 74AC11010D
(150mil-wide) ~40°C to +85°C 74ACT11010D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1
m[ J 16] 18 1 1A
. 1818 W, LU & I~ 2
w2 5] 1¢ PR P
[ 3 14] 2A 14
14 24 —
ano [ 13] Vee 128 LA n S 3
ano [ 2] Ve 10 2¢ ":
v [ 1] 28 9 3 _ —
s 3 W e L [~ ¢
c[7 0] 2¢ o 7
EL N [ 9]3a
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Product Specification

Triple 3-Input NAND Gate 74AC/ACT11010

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,14,8 1A-3A | Datainputs nA nB nC nY
16, 11,8 1B-3B Data inputs L L L H
15,10,7 1C-3C | Data inputs L L H ¥
19 i L H L H
2,36 1Y-3Y | Data outputs L H H H
H L L H
4,5 GND Ground (0V) H L H H
12,13 Vcc Positive supply voltage H H L H
H H H L

RECOMMENDED OPERATING CONDITIONS
74AC11010 74ACT11010
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max

Vee DC supply voltage' 30 50 55 45 50 55 v

V' Input voltage 0 Vcc o Vcc v

Vo GCuitput voliage ] Vcc /] Vcc v

Input transition rise
AVAV or fall rate [} 10 0 10 ns/V
‘I’A Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics 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
Voc DC supply voltage -0.5 to+7.0 \
. ) V,<0 -20
| DC input diode current? mA
IK V, > Vcc 20
or
i DC input voltage 0.5t Vo, +0.5 \
Vo <0 -50
| DC output diode current? mA
g:( VO > Vcc 50
Vo | DC output voltage 0510 Vg 405 v
DC output source or
‘o sink current per output pin Vo=0tVee 50 mA
lee bC vcc current £100
or mA
‘GND DC ground current +100
TSTG Storage temperature 65 to 150 °C
Power dissipation per package )
. Plastic DIP Above 70°C:derate linearty by 8mW/K 500 mW
Tor Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mW

NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

Triple 3-Input NAND Gate 74AC/ACT11010

DC ELECTRICAL CHARACTERISTICS

T4AC11010 74ACT11010
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C |A° +85°C 'I‘A = +25°C & +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 {210 2.10
High-level
V“_‘| input voltage 45 |3.15 3.15 20 20 \"
55 {385 3.85 20 20
30 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 08 0.8 v
55 1.65 1.65 08 08
30|29 29
.OH = -50pA 45 | 44 44 44 44
V= 55 | 54 54 54 54
High-level Vi A 30 | 258 248 v
Vou output voltage or OH ™ i i .
v 45 [394 38 394 a8
H 'OH = -24mA
55 [ 494 48 494 48
-
’OH = -75mA 55 3.85 3.85
3.0 0.1 0.1
'OL = 50pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 01
Low-level Vi
VOL output voltage or IOL = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 0.44 0.36 0.44
i
'OL = 75mA 55 1.65 1.65
Input leakage
1 ot V, = Ve or GND 55 0.1 £1.0 £0.1 10| pA
Quiescent supply V, = V.. or GND,
Icc current Ié - °°C 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
8lec | TTLinputs High? at Vo, or GND 5s 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. Thisis the increase in supply current for each input that is at one of the specified TTL voltage ievels rather than OV or VCC'
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Product Specification

Triple 3-Input NAND Gate 74AC/ACT11010

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

74AC11010
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=-40Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 1.5 59 8.5 15 9.3
:;L:: nA, nB, nC to n¥ ! 15 58 2.0 15 2.9 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V; tg =te = 3ns; C_= 50pF
74AC11010
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta ";‘5?,;" to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 4.4 6.2 1.5 6.7
torr, nA, nB, nC to n¥ ! 15 | 46 | 64 | 15 | 70 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tg =g =3ns; C = 50pF
74ACT11010
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta ’:‘a‘s‘lf to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 58 8.2 1.5 89
P
o nA, nB, nC to n¥ ! 15 | 87 | 74 | 15 | 82 ne

AC WAVEFORMS AC :V,, = 50% V. V= GND o V. ACT: V= 1.5V, V, = GND 1o 3.0V

nA, nB, nC INPUT F v
L}

_ll"m P____.

nY¥ OUTPUT Va

Waveform 1. Waveforms Showing the Input (nA, nB, nC) to Output (n¥)
Propagation Delays
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FEATURES
« Output capabllity: $124 mA

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

- 50Q Incident wave switching

74AC/ACT11011
Triple 3-Input AND Gate

Product Specification

GENERAL INFORMATION

SYMBOL PARAMETER

CONDITIONS
TA = 25°C; GND = OV

TYPICAL

N
AC | ACT UNIT

tPLH/ Propagation delay
tomL A BCtoY

C_ = 50pF; V. = 5V

43 6.0 ns

Power dissipation

Vcc =50V;f= 1MHz;

 Center-pin V.. and ground con- c 4 28 28 F
figuration to pinimize high-speed PO | capacitance pergate” | C, = SOpF P
switching nolse Cin Input capacitance V,=0Vor Ve 35 35 pF

* |~ category: SSI Per Jedec JC40.2

cc luatc | Lateh-up current Standard 17 500 | 500 | mA

DESCRIPTION : : :

) avay | Maximuminputriseor | o _goopy L sgy 10 | 10 | ns

The 74AC/ACT11011 high-performance fall rate L cc

CMOS devices combine very high speed Note:

and high output drive comparable to the 1. ¢, is used to determine the dynamic power dissipation (P, in uW):

most advanced TTL families. P =Cpg Vccz xfy+ I (G x Vccz x o) where:

The 74AC/ACT11011 provides three sep- f; = input frequency in MHz, C, = output load capacitance in pF,

arate 3-input AND gate functions. fo = output frequency in MHz, V., = supply voitage in V,

z ((:L x Vcc2 x lo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11011N
(300mil-wide) ~40°C to +85°C 74ACT11011N
16-pin plastic SO 74AC11011D
(150mik-wide) ~40°C to +85°C 74ACT11011D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
) ]
1 [T 6] 18 1: :: W . .| . 2
w3 ) e e ]
v [3] ]2 1424 2
ano 4] 18] Vee 1 28 LAY LU 3
ano 5] 7] Vee 19 2¢ ":
? 3 -2
av o] 1] 28 T v o, . .
3¢ [7] 10] 2¢ 7 3¢ ]
» 3] )54
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Product Specification

Triple 3-Input AND Gate 74AC/ACT11011
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,14,9 1A-3A Data inputs nA nB nC nY
16, 11,8 1B-38B Data inputs L L L L
15,10,7 1C-3C | Da@ inputs L | L H L
- 19 - P L H L L
2,3,6 1Y -3Y | Data outputs L H H L
H L L L
4,5 GND Ground (0V) H L H L
12, 13 VCQ Positive supply voltage H H L L
H H H H
RECOMMENDED OPERATING CONDITIONS
74AC11011 T74ACT11011
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 3.0 50 55 45 5.0 55 v
V| input voltage Vcc ] Vcc v
Vo Output voltage Vcc 0o Vcc \
Input transition rise
AVAV or fall rate V] 10 o 10 nsiV
TA Operating free-air temperature 40 +85 -40 +85 °C
NOTE:

1. No electrical or awitching characteristics are specified at Vi <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 0.510+7.0 "
, X Vl <0 -20
| DC input diode current? VoV ~ mA
i 1> Voo
AV}
M DC input voltage 05to VCC +05 v
) Vo <0 -50
| DC output diode cumrent? VooV % mA
>
or o ‘cc
VO DC output voltage 05t Vcc +05 v
DC output source or
lo sink current per output pin Vo=0® Ve 50 mA
lee DC V¢ current $100
or mA
lanD DC ground current +100
TSTG Storage temperature 65 to 150 °C
Power dissipation per package . :
. Plastic DIP 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 6mW/K 400 mw

NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under "recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

may affect device reliability.

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

Triple 3-Input AND Gate 74AC/ACT11011
DC ELECTRICAL CHARACTERISTICS
T4AC11011 74ACT11011
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS V‘,;c TA = +25°C le +85°C TA = +25°C é’ +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
V|H input voltage 45 | 3.15 3.15 20 20 \
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 1.35 135 08 08 v
55 1.65 1.65 08 08
30| 29 29
IOH = - 45 | 44 44 44 44
vi= 55| 54 54 54 54
High-leve! VIL
VOH output voltage or 'OH = -4mA 30 | 258 248 \
v 45 | 3.94 38 3.94 38
H ‘OH = -24mA
55 | 494 48 4.94 48
1
'OH =-75mA 55 3.85 3.85
3.0 0.1 0.1
'OL = 50pA 45 0.1 0.1 0.1 0.1
Yi= 55 0.1 0.1 0.1 01
Low-level Vi
VOL output voltage or |OL = 12mA 3.0 0.36 044 v
V. 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 044 0.36 0.44
Ioy = 75mA’ 55 165 165
Input leakage
Il current V' =V or GND 55 $0.1 +1.0 $0.1 +1.0 HA
Quiescent supply V, = V.. or GND,
Icc current lo‘ - OCC 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
lee | TTL inputs High? at Vo or GND 55 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. This is the increase in supply current for each input that is at one of the specified TTL voitage leveis rather than OV or
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Product Specification

Triple 3-Input AND Gate 74AC/ACT11011

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V;tg = t. = 3ns; C|_= 50pF

74AC11011
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta 1‘:;:? te UNIT
Min Typ Max Min Max
toLh Propagation delay 1 1.5 6.0 8.3 1.5 9.1 ns
tonL nA, nB, nC to nY 1.5 6.0 8.2 1.5 9.0
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =o0V; tp =t = 3ns; C_=50pF
74AC11011
SYMBOL PARAMETER WAVEFORM Tp=+25C Ta ::;,g to UNIT
Min Typ Max Min Max
toLn Propagation delay " 1.5 40 59 1.5 6.5 ns
m nA, nB, nC to nY 15 45 64 15 6.9
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t = 3ns; C = 50pF
74ACT11011 1
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta t;‘;,"cc to UNIT
Min Typ Max Min Max
toLH Propagation delay 1 1.5 6.5 8.6 1.5 9.6 ns
tonL nA, nB, nC tonY 1.5 55 79 1.5 8.7
AC WAVEFORMS AC :V,, =50% V¢, V) = GND to V. ACT:V,, = 1.5V, V, = GND to 3.0V
nA, nB, nC INPUT v
L]
* PLH ¢ PHL
nY OUTPUT Ve
Waveform 1. Waveforms Showing the Input (nA, nB, nC) to Output (nY)
Propagation Delays
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74AC/ACT11013

Dual 4-Input NAND Schmitt-
Trigger

Preliminary Specification
FEATURES GENERAL INFORMATION o
. . CONDITIONS TYPICAL
Output capabllity: +24 mA SYMBOL PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, =25°C; GND =0V AC | ACT
level inputs to, .,/ | Propagation delay
PLH' C, =50pF; V.. = 5V 52
- 50Q incident wave switching o | ABC.DwY L= > Yoo ne
- Center-pin V.. and ground con- c Powef dissipation ' VCC =50V; t= IMHz; 29 F
figuration to Ainimize high-speed PD | capacitance pergate | C, = 50pF P
switching nolse Cwn Input capacitance V,=0Vor Ve, 35 pF
« |~ category: SSI Per Jedec JC40.2
cc ILatch | Lateh-up current Standard 17 500 mA
DESCRIPTION avay | Maximuminputfiseor | o _gsoory  _ssv | 100 nsiV
The 74AC/ACT11013 high-performance fall rate L ree
CMOS devices combine very high speed  Note:
and high output drive comparable to the 1, Cpp s used 1o determine the dynamic power dissipation (P, in uW):
most advanced TTL families. '.’D - CPD N vcc.z xfy+(C, x Vccz xt o) wherel: ,
The 74AC/ACT11013 provides two sepa- f, = input frequency in MHz, C, = output load capacitance in pF,
rate 4-input NAND gate functions which fo = output frequency in MHz, V., = supply voltage in V,
are capable of transforming slowly chang- Z(C, x Vccz x ) = sum of outputs
ing input signals into sharply defined,
jitter-free output signals. In addition, they ORDERING INFORMATION
have greater noise margin than
conventional NAND gates. PA(;KAG:; TEMPERATURE RANGE OR:EH CODE
14-pin plastic 74AC11013N
(300mil-wide) 40°C to +85°C 74ACT11013N
14-pin plastic SO 74AC11013D
(150mil-wide) 40°C to +85°C 74ACT11013D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
J 2 1A 2
18 [ 1] 14N 1 18 W s 1 s o N3
w2 [13] 1c 13 1c 18
Ww[3 12] 10 :: ;: 2
cnt: [___—_4‘_ 1] Ve " 28 7o ': s
2¥ 3] 10] 2A 72¢ 7 2
20 8} [ 9]28 20 [)
x 7 o) we
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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 | nD nY
1,9 1B-28B Data inputs H H H H L
13,7 1C-2C Data inputs L X X X H
12,6 1D-2D Data inputs X L X X H
3,5 1Y-2Y | Data outputs X | X | L | X H
4 GND Ground (0V) X X X L H
1 vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER 74AC11013 74ACT11013 UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 30 50 55 45 50 5.5 v
v Input voltage ' 0 Vee 0 Vec v
Vo Output voltage 0 Ve 0 Vee A
Input transition rise
AVAV or fall rate /] 100 0 100 nsiV
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical o switching characteristics 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
. V| <0 -20
| DC input diode eurromz mA
['4 V.>V__ 20
or i~ CC
Vi DC input voltage 0510V 405 v
Vo <0 -50
| DC output diode current? T = mA
>
oK 0> Ve
Vo | DC output voitage 0510V 405 v
DC output source or
'o sink current per output pin Vo=0tVee 50 mA
| cc DC Vcc current +100
or mA
lanD DC ground current +100
Tsta Storage temperature 65 to 150 °C
Power dissipation per package ; "
. Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
Tor Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under " d operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

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

DC ELECTRICAL CHARACTERISTICS

74AC11013 74ACT11013
T, =-40°C T, =-40°C
SYMBOL |  PARAMETER TEST CONDITIONS Voo |Ta=+25°C| & Lasoc | Ta=+25C| {§ Lesec | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 22 22
\ Positive-going ! 2 32 20 0
T+ | threshold 45 3 2 v
55 39 39 20 20
30 | 05 05
vy | Negative-going 45 | 09 09 08 08 | vy
threshold
55 [ 1.1 1.1 08 08
3003 |12]|03 |12
avy ("\)’s”":’ls's) 45(04 [ 1404 [14]0a[12]0a]12]
Te T 55|05 |16 |05 |16 |04 12| 04|12
30 {210 2.10
High-level 45 |3.15 3.15 20 20
Vi input voltage 1 - v
55 | 385 3.85 20 20
30 0.90 0.90
Low-evel
. . . ] 8
Vi | input voltage 45 135 135 08 ) v
55 1.65 165 08 08
30 | 29 29
Iop = “SOKA 45 | 44 4.4 44 44
‘3 = 55 | 54 54 54 54
High-level v | =-4mA
Vo | ouput voltage o o 30 |258 248 v
Vv 45 394 38 394 38
H {1, = -24mA
55 |4.94 48 494 48
1
lop = -75mA 55 385 385
3.0 0.1 0.1
IoL = 50KA 45 0.1 0.1 0.1 0.1
‘3 = 55 0.1 0.1 0.1 0.1
Low-level w 1 = 12mA
Vo | output voltage o oL 3.0 0.36 0.44 v
45 0.38 0.44 0.36 0.44
V1, = 2emA
55 0.36 0.44 0.36 0.44
IoL = 75mA’ 55 1.65 1.65
Input leakage
1 ot V) = Vg Or GND 55 £0.1 1.0 0.1 $10| A
Quiescent supply V, = V. or GND,
loc | curont | ‘; L&e 55 40 40 40 4 | LA
Supply current, One input at 3.4V, other inputs
Algg TTL inputs High2 at Vo 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. Thisis the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VOC'
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Preliminary Specification

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

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0V;t_ =t =3ns; C, = S0pF

74AC11013
SYMBOL PARAMETER WAVEFORM T, =425 Tamdoste UNIT
Min Typ Max Min Max
t Propagation delay 1.5 73 8.7 1.5 10.0
‘:t:: nA, nB, nC, nD to n¥ ! 15 7.2 8.7 15 10.2 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tq=te = 3ns; C, = 50pF
74AC11013
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta :;‘522 to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 5.1 64 15 73
s;’: nA, nB, nC, nD to n¥ ! 15 52 7.0 15 | 81 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; ta =t =3ns; C_=50pF
74ACT11013
SYMBOL PARAMETER WAVEFORM T, = 425°C Tp=-40Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 1.5
:::5: nA, nB, nC, nD to n¥ ! 15 15 ns

AC WAVEFORMS Ac: Vg = 50% VCC' Vi=GND® Vcc. ACT : V=15V, V) =GND o 3.0V

nA, nB, nC, nD INPUT vy

n¥ OUTPUT Vu

Waveform 1. Waveforms Showing the Input (nA, nB, nC, nD) to
Output (nY) Propagation Delays
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74AC/ACT11014
Hex Inverter Schmitt-Trigger

Preliminary Specification

FEATURES GENERAL INFORMATION
. . CONDITIONS TYPICAL
Output capabliity: +24 mA SYMBOL|  PARAMETER UNIT
» CMOS (AC) and TTL (ACT) voltage T, =25°C; GND =0V AC | ACT
level inputs t, .,/ | Propagation delay
PLH C, =50pF; V.. = 5V X
« 50Q incident wave switching | AB10Y L= 7P Tee &9 "
. C.ntgr-p]n \") and ground con- c Power. dissipation . Vcc =50V:f=1MHz; 27 E
figuration to inimize high-speed PD | capacitance pergate” | C = 50pF P
switching noise Cn Input capacitance V,=0Vor V.. 35 pF
e |.. category: SSI Per Jedec JC40.2
cc I arcn | Latch-up current Standard 17 500 mA
DESCRIPTION avay | Maximuminputfise of | o _gnor v .58V 100 nsV
The 74AC/ACT11014 high-performance fall rate L e T
CMOS devices combine very high speed  Ngte:
and high output drive comparable to the 1. C_, is used to determine the dynamic power dissipation (P, in pW):
most advanced TTL families. Pp=Cpp Vccz xt+Z(C, Vccz x o) where:
The 74AC/ACT11014 provides six sepa- f, =input frequency in MHz, C, = output load capacitance in pF,
rate inverters which are capable of trans- fo = output frequency in MHz, V. = supply voltage in V,
forming slowly changing input signals into Z(C,x Vccz x fo) = sum of outputs
sharply defined, jitter-free output signals.
In addition, they have greater noise mar- RDERING INFORMATION
gin than conventional inverters. PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP o 74AC11014N
(300mil-wide) 40°C to +85°C 74ACT11014N
20-pin plastic SO o o 74AC11014D
(300mil-wide) 40°C 10 +85°C 74ACT11014D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
W 1] ) %] 1A 20 1A W_a 2 1z ~ 1
2¥ 2] 19| 2A 19 2A 2 o =
3% 3] ] aa - U I~ 3
18 3A Y 3 13 N 8
GND 4] 7] NC s
Gno 5] 18] Vee 13 44 &8 2 I B~
GND [ o] 18] Ve 12 5A 59 U [0,
Gno 7] 4] N " e 7 10
4v 8] 13]4A
s¥ [ 9] 12] 5A
oY [10 11] 6A
December 14, 1988 5-31 ECN Number




Preliminary Specification

Hex Inverter Schmitt-Trigger 74AC/ACT11014

PIN DESCRIPTION

PIN NUMBER | SYMBOL NAME AND FUNCTION INPUT OUTPUT
20, 19, 18, . nA nY
13,12, 11 1A-6A Data inputs .

1,2,3,8,9,10 1Y-6Y | Data outputs
4,5,6,7 GND Ground (0V)

15, 16 Vcc Positive supply voltage

RECOMMENDED OPERATING CONDITIONS

74AC11014 T4ACT11014
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 30 50 55 45 5.0 55 v
v, Input voltage 0 Vec 0 Vec v
Vo Output voltage 0 Veo [ Vee v
Input transition rise
avav or fall rate 0 100 0 100 nsiV
Ta Operating free-air temp: -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vo < 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
Vee DC supply voltage -0.510+7.0 v
. X V,<0 -20
| DC input diode current? vy 2 mA
>
& 1> Yee
M DC input voltage 08tV 405 v
2 Vo <0 -50
| DC output diode current mA
oK Vo > V(:c 50
or
Vo | DC output voitage 0510 Vg +05 v
DC output source or
lo sink current per output pin Vo=0wVee 50 mA
'cc DC Vcc current +150
or mA
lanD DC ground current +150
TSTG Storage temperature 65 to 150 °C
Power dissipation per package .
. Phastc olpon Per packad Above 70°C:derate linearly by 8mW/K 500 mw
Tor Power dissipation per package )
Plastic surface mount (SO) Above 70°C.derate linearlty by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those lmod may cause permanent damngo 1] lho device. These are siress ratings only and functional operation of the device at these or any other
conditions beyond those ir dunder d operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Hex Inverter Schmitt-Trigger 74AC/ACT11014
DC ELECTRICAL CHARACTERISTICS
T4AC11014 74ACT11014
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta=+25°C A asoc |Ta=*25C| A% Cce | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 22 22
V. Positive-going
Ts threshold 45 3.2 32 20 20 v
55 39 39 20 20
30 |05 05
V. Negative-going
T. threshold 45 | 09 0.9 08 08 v
§5 | 11 11 08 08
3003 (120312
av; :'3""’_"\’/"‘) 45 (04 |14 |04 |14 04| 12|04 | 12|
T T 55|05 |16 |05 |16 |04 | 12| 04 | 12
30 | 210 2.10
High-level
Vin input voltage 45 | 3.15 3.15 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-level
V"_ input voltage 45 1.35 135 08 08 v
55 1.65 1.65 08 08
30 | 29 29
lOH = -50pA 45 | 44 4.4 44 44
\\/II = 55 | 54 54 54 54
High-level L | - =-4mA
Vou output voltage or oH = -4m 30 [258 248 v
4. . . . :
Viu I, = -24mA 5 | 394 38 3.94 38
= 55 | 494 48 494 48
=
'OH = -75mA 55 3.85 3.85
3.0 0.1 0.1
lop = S0kA 45 0.1 0.1 0.1 0.1
“’) = 55 0.1 0.1 0.1 0.1
Low-level [N |- = 12mA
VoL output voltage or oL = 12 30 0.36 044 v
4. . X . K
Vi lo = 24mA 5 0.36 0.44 0.36 0.44
55 0.36 0.44 0.36 0.44
1
lo = 7SmA 55 1.65 1.65
Input leakage
I’ current \/I = Vcc or GND 55 $0.1 $1.0 10.1 $1.0 HA
Quiescent supply V, = V.. or GND,
lCC current |c|) i OCC 55 4.0 40 4.0 40 pA
Supply current, One input at 3.4V, other inputs
Alec | TTL inputs High? at Vo or GND 53 09 101 ma
NOTES:
1. Not rmore 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 voitage levels rather than OV or VCC'
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Preliminary Specification

Hex Inverter Schmitt-Trigger 74AC/ACT11014

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

74AC11014
SYMBOL PARAMETER WAVEFORM T, =+25°C Ta ""‘5?,: to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 6.6 9.3 15 10.1
PLH 1
torn nA, nB 1o nY 15 | 65 | 84 | 15 | 92 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tq =t = 3ns; C, = 50pF
74AC11014
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta ::sff to UNIT
Min Typ Max Min Max
t Propagation delay 15 46 69 15 74
PLH 1
touL nA, nB to nY 1.5 49 6.8 15 7.3 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =o0V; tq =t = 3ns; C_ = 50pF
74ACT11014
SYMBOL PARAMETER WAVEFORM T, = 425°C To=-40°Cto UNIT
+85°C
Min Typ Max Min Max
t Propagation delay 1.5 1.5
PLH 1
o nA, nB to nY 1.5 15 ne
AC WAVEFORMS AC :V,,=50% Vi, Vi = GND o V. ACT:V,, = 1.5V, V), = GND to 3.0V
nA INPUT
Youn
n¥ OUTPUT
Waveform 1. Waveforms Showing the Input (nA) to Output (n¥)
Propagation Delays
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FEATURES

74AC

JACT11020

Dual 4-Input NAND Gate

Product Specification

GENERAL INFORMATION

o - CONDITIONS TYPICAL
Output capablllty: £24 mA SYMBOL|  PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, = 25°C; GND = 0V AC | ACT
level inputs to, .,/ | Propagation delay R
PLH C, = 50pF; V.. = 5V 44 59 ns
+ 50Q Incident wave switching tyw | ABCDwY L= 2P Vee
« Center-pin V... and ground con- c Power dissipation VCC =5.0V; = 1MHz; 19 27 E
c : 1 p
figuration to minimize high-speed PD | capacitance pergate” | C = 50pF
switching noise Cn Input capacitance V,=0Vor V.. 35 35 pF
« 1.~ category: SSI Per Jedec JC40.2
cc ILatcH | Latch-up cumrent Standard 17 500 | 500 | mA
DESCRIPTION : : :
) avay | Meximuminputriseor | o _goop v . 585V 10 | 10 | nsiv
The 74AC/ACT11020 high-performance fall rate L cc
CMOS devices combine very high speed  Note:
and high output drive CQ".“Pa’abh tothe 1 Cpp is used to determine the dynamic power dissipation (P, in uW):
most advanced TTL families. Pp = Cpp * Vccz xf+Z(C, x VCCZ x 1) where:
The 74AC/ACT11020 provides two sepa-  fi = input frequency in MHz, G, = output load capacitance in pF.
rate 4-input NAND gate functions. fo = output frequency in MHz, V., = supply voltage in V,
T (CL x Vcc2 x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
14-pin plastic DIP o o 74AC11020N
(300mil-wide) ~40°C to +85°C 74ACT11020N
14-pin plastic SO o 74AC11020D
(150mik-wide) ~40°C to +85°C 74ACT11020D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
2 1A 2
18 7] o) 14] NC 118 W 1 s . 3
1 2] 73] 1c 13_1c 13
= 12 10 12
W[ 12] 10 P -
GND 4 E Vee 9 28 2
[ ]
¥[8 10] 2A 7 2€ : P ®
8 20
206 [ 9]28 [
x[7 [ 8] ne
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Product Specification

Dual 4-Input NAND Gate 74AC/ACT11020
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
2,10 1A-2A | Data inputs nA | nB | nC | nD nY
1,9 iB-28B Data inputs H H H H L
13,7 1C-2C Data inputs L X X X H
12,6 iD-2D Data inputs X L X X H
3,5 1Y-2Y | Data outputs X | x| L|X H
4 GND Ground (0V) X X X L H
11 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
74AC11020 74ACT11020
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voitage' 30 5.0 55 45 5.0 55 v
Vl Input voltage [} Vcc [} Vcc
Vo Output voltage (] Vee [ Vee v
Input transition rise
AVAv or fall rate 0 10 1] 10 ns/V
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vec < 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 0.51t0+7.0 v
. . V<0 -20
| DC input diode curremz VoV 20 mA
>
&« 1> Yee
Vi DC input voltage 0510 Vg 405 v
VO <0 -50
| DC output diode curent? mA
oK Vo > V(;c 50
or
Vo DC output voltage 0510 Vg +05 v
DC output source or
) sink current per output pin Vo=0tVee 50 mA
'cc DC Vc current +100
or mA
lanp DC ground current 1100
TSTG Storage temperature -85 to 150 °C
Power dissipation per package "
. Plastic DIP” per pacag Above 70°C:derate linearly by 8mW/K 500 mwW
Totr Power dissipation per package )
Plastic surface mount (SO) Above 70°C.derate linearly by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those Hlt.d may cause permanent dlmlal 1) m.dovlen These are stress ratings only and functional operation of the device at these or any other
conditions beyond those ir dunder* operating conditions™is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Dual 4-Input NAND Gate 74AC/ACT11020
DC ELECTRICAL CHARACTERISTICS
T4AC11020 T4ACT11020
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc 'I'A = +25°C tAo +85°C TA = +25°C le +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 {210 2.10
High-level
V”_| input voltage 45 [ 3.15 3.15 20 20 "
55 | 385 3.85 20 2.0
30 0.90 0.90
Low-level
vIL input voltage 45 1.35 135 08 0.8 v
55 1.65 1.65 0.8 0.8
30| 29 29
lop = -50nA 45 | 42 44 44 44
Vi= 55 | 54 54 54 54
High-level vlL -
Vo | output voltage - loy = 4mA 30 258 2.48 v
V. 45 (394 38 3.94 38
H lOH = -24mA
55 | 494 48 4.94 48
1
'OH =-75mA 55 3.85 3.85
3.0 0.1 0.1
lo = SOHA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 01 01
Low-level \N
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 \"
V. 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 0.44 0.36 0.44
i
IOL = 75mA 55 1.65 1.65
Input leakage
II current V' = Vcc or GND 55 $0.1 +1.0 +0.1 +1.0 HA
Quiescent supply V, = V.. or GND,
ICC current I(; - occ 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
8lcc | TTLinputs High? at V. 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. Thisis 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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Product Specification

Dual 4-Input NAND Gate 74AC/ACT11020

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

74AC11020
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=-40Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 64 8.6 1.5 9.4
e nA, nB, nC, nD to n¥ ! 15 | 64 | 902 15 | 101 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t = 3ns; C, = 50pF
74AC11020
SYMBOL PARAMETER WAVEFORM T, = +25°C Tp=40Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 1.5 43 6.3 15 6.7
::;t nA, nB, nC, nD to n¥ 1 15 44 67 15 7.3 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tq=tg = 3ns; C_ = 50pF
74ACT11020
SYMBOL PARAMETER WAVEFORM T, = +25°C To=-40Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 56 8.5 15 9.1
PLH
tor nA, B, nC, nD to n¥ ! 15 | 61 | 84 | 15 | o2 ne
AC WAVEFORMS AC :V,, = 50% Vg, Vg = GND 10 V. ACT:V,, = 1.5V, V) = GND 1o 3.0V
nA, nB, nC, nD INPUT Ve
t ooy t "
nY¥ OUTPUT Vu
Waveform 1. Waveforms Showing the input (nA, nB, nC, nD) to
Output (nY) Propagation Delays
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74AC/ACT11021
Dual 4-Input AND Gate

Product Specification
FEATURES GENERAL INFORMATION
o - CONDITIONS TYPICAL
Output capabliity: +24 mA SYMBOL PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, = 25°C; GND = OV AC | ACT
level inputs to, ./ | Propagation delay
PLH C, = 50pF; V. = 5V 5.1 6.1
« 50Q Incident wave switching oy | AB.C.DtoY L= PP Yoo "
« Center-pin V.. . and ground con- c Powet: dissipation Ve =5.0V; f = 1MHZ; 38 37 E
figuration to inimize high-speed PD | capacitance per gate' C, = 50pF P
switching nolise Cwn Input capacitance V,=0Vor vcc 35 35 pF
« 1. category: SSI Per Jedec JC40.2
cc ILatcH | Lateh-up current Standard 17 500 | 500 mA
DESCRIPTION Maximum input f
put rise or . . .
The 74AC/ACT11021 high-performance | V2" | fall rate Cy = S0pF: Vo = 55V 10110 | eV
CMOS devices combine very high speed  Note:
and high output drive comparable to the 1, Cpp i8 used to determine the dynamic power dissipation (P, in pW):
most advanced TTL families. Pp =Cpgx Vccz xf+Z(C, x Vccz x ) where:
The 74AC/ACT11021 provides two sepa- f, =input frequency in MHz, C, = output load capacitance in pF,
rate 4-input AND gate functions. fo = output frequency in MHz, Vo, = supply voltage in V,
T (CL x Vccz x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
14-pin plastic DIP o 74AC11021N
(300mil-wide) ~40°C 10 +85°C 74ACT11021N
14-pin plastic SO o 74AC11021D
(150mil-wide) 40°C to +85°C 74ACT11021D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
U 2 1A 2
1.8 1] 14 ] NC PERTY w 1 N s
1A [ 2] 13}1C 13_1C 3 13
w[s 2] 10 12_10 12
ano [ 4] 1] Vee ‘: :: 10
Iy » s
2v [ 8] 10] 2A 7 2C .
20 [3] L) s 20 .
2¢ [7] 8] N
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Product Specification

Dual 4-Input AND Gate 74AC/ACT11021
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
2,10 1A-2A | Data inputs nA | nB | nC | nD nY
1,9 1B-2B Data inputs H H H H H
13,7 1C-2C Data inputs L X X X L
12,6 iD-2D Data inputs X L X X L
3,5 1y-2y Data outputs X X L X L
4 GND Ground (0V) X X X L L
11 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TACTION TacTHION UNIT
Min Nom Max Min Nom Max
Vec DC supply voitage' 30 5.0 55 45 50 55 v
v, Input voltage 0 Vec [} Vee v
Vo Output voltage [) Voo 0 Vee v
aAvAv :;p";:l"r:;‘m" rise 0 10 ) 10 nsiV
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vi, < 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 \"
. X V<0 -20
| DC input diode current? V>V ) mA
>
&s | cc
i DC input voltage 0510V +05 v
Vo <0 -50
\ DC output diode current? mA
g:( Vo>Vee 50
Vo DC output voltage 0510V 405 v
DC output source or
o sink current per output pin Vo=0®Vee 50 mA
lec DC Vcc current +100
or mA
lanD DC ground current +100
TSTG Storage temperature -65 to 150 °C
Power dissipation per package . "
. Plastic DIP Above 70°C:derate linearly by 8BmW/K 500 mwW
ToT Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW

NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

Dual 4-Input AND Gate 74AC/ACT11021

DC ELECTRICAL CHARACTERISTICS

74AC11021 74ACT11021
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voc TA = +25°C 6 +85°C TA = +25°C 'Ao +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
le input voltage 45 | 3.15 3.15 20 20 v
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
V“_ input voltage 45 1.35 1.35 08 08 \
55 1.65 1.65 08 08
30 | 29 29
lop = “SOMA 45 | 44 44 4.4 44
vi= 55 | 54 54 54 54
High-level \ 1
VOH output voltage or 'OH = -4mA 3.0 | 258 248 "
Vv, 45 [ 394 38 3.94 38
H lOH = -24mA
55 | 4.94 48 494 48
T
IOH = -75mA 55 385 3.85
3.0 0.1 0.1
lOL = S50pA 45 0.1 0.1 0.1 0.1
Yi= 55 0.1 0.1 01 0.1
Low-level V"_
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 "
Vv 45 0.36 044 0.36 0.44
HH 'OL = 24mA
55 0.36 0.44 0.36 0.44
-
‘OL = 75mA 55 1.65 1.65
Input leakage V, =V, or GND 55 10.1 10 0.1 +1.0
I current 1= Vec OF - : : : : HA
Quiescent supply V, = V.. or GND,
'CC current I(') - occ 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
8lcc | TTL inputs High? at V of GND 58 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. Thisis 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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Product Specification

Dual 4-Input AND Gate 74AC/ACT11021

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

T4AC11021
SYMBOL PARAMETER WAVEFORM Ty = +25°C Ta :::,'cc to UNIT
Min Typ Max Min Max
toLH Propagation delay 1 1.5 8.2 114 15 13.0 ns
m nA, nB, nC, nD to nY 1.5 6.4 8.7 1.5 9.3
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tq = tg = 3ns; C_= 50pF
74AC11021
SYMBOL PARAMETER WAVEFORM T, = +25°C Tazdoste UNIT
Min Typ Max Min Max
oL Propagation delay 1 15 56 78 15 88 ns
'PHL nA, nB, nC, nD to nY 15 46 6.5 15 69
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; to =t = 3ns; C = 50pF
T74ACT11021
T, =-40°Cto
SYMBOL PARAMETER WAVEFORM TA = +25°C A +85°C UNIT
Min Typ Max Min Max
o Propagation delay 1 15 6.7 8.8 15 9.8 ns
oL nA, nB, nC, nD to nY 1.5 54 8.3 1.5 8.9
AC WAVEFORMS AC :V,, =50% V¢, Vjy = GND 1o V. ACT 1 V), = 1.5V, V) = GND 10 3.0V
NA, N8, nC, nD INPUT )/v: \k
— |
t L] t "
nY OUTPUT l Vy l
Waveform 1. Waveforms Showing the Input (nA, nB, nC, nD) to
Output (nY) Propagation Delays
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FEATURES
« Output capabllity: +24 mA

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

« 50Q Incident wave switching

Center-pin Vc and ground con-
figuration to minimize high-speed
switching noise

* g category: SSI
DESCRIPTION

74AC/ACT11027
Triple 3-Input NOR Gate

Product Specification

GENERAL INFORMATION

CONDITIONS TYPICAL
SYMBOL PARAMETER = 25°C; GND = OV AC | ACT UNIT
to o/ Propagation delay .
;l;r ABCwY C_ = 50pF; Voo = SV 44 55 ns
c Power dissipation Vcc =5.0V; f = IMHZ; 24 27 oF

PD capacitance per gala1

(:L = 50pF

CIN Input capacitance VI =0Vor Vcc 35 35 pF
Per Jedec JC40.2
lLATCH Latch-up current Standard 17 500 500 mA

Maximum input rise or

= : =55V 10 10
The 74AC/ACT11027 high-performance | "2 | tallrate Oy = S0pF; Vo = 83 nsv
CMOS devices combine very high speed  Note:
and high output drive comparable tothe 1. . is used to determine the dynamic power dissipation (Pp, in pW):
most advanced TTL families. Po=Cpp Vccz xt+ L (C, x Vccz x 1) where:
The 74AC/ACT 11027 provides three sep- f, = input frequency in MHz, C, = output load capacitance in pF,
arate 3-input NOR gate functions. fo = output frequency in MHz, V., = supply voltage in V,
(€ x Vccz x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11027N
(300mil-wide) ~40°C to +85°C 74ACT11027N
16-pin plastic SO o 74AC11027D
(150mil-wide) ~40°C 1o +85°C 74ACT11027D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
T -
1: 3 18] 18 ‘: :: W s 18 at N2
W 2] 18] 1¢ % 1c — 15
2v [3) 14] 24 w24 4
ano [ 3] Vee 1 28 LS ] B~
ano (5 2] Veo 10 ¢ ':
v ? 3
W[ e 1] 28 e 7 s ¢
[T 70] 2¢ 7 % 7
ss[ s gD
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Product Specification

Triple 3-Input NOR Gate 74AC/ACT11027
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,14,9 1A-3A | Data inputs nA nB nC nY
16, 11,8 1B-38 Data inputs L L L H
15,10, 7 1C-3C Data inputs X X H L
2,36 1Y-3Y | Data outputs X H X L
4,5 GND Ground (0V) H X X L
12,13 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TaACH1027 TAACTII027 UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 30 50 55 45 50 55 v
VI Input voltage [} VCC 0 VCC v
Vo Output voltage [ Vee ) Voc v
avay | Pt :::“b" rise ) 10 0 10 sV
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics 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 to+7.0 \"
) X V<0 -20
| DC input diode current? mA
K VI > Vcc 20
or
Vi | DC input voitage 0510V +05 v
X Vo <0 -50
| DC output diode cumrent? mA
oK V° > VOC 50
or
Vo | DC output voitage 0510 Vg 405 v
DC output source or
lo sink current per output pin Vo =00 Ve 50 mA
Icc DC Vcc current $100
or mA
lanD DC ground current +100
Tste Storage temperature -85 to 150 °C
P Gss pallon por package Above 70°C:derate linearly by BmW/K 500 mw
P .
Tor Power dissipation per package N
Plastic surface mount (SO) Above 70°C.derate linearly by 6mW/K 400 mW
NOTES:
1. Stresses boyondhouhmdmyuuub«mammdunmmmcdmeo These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indi under d operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

may affect device refiability.
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

Triple 3-Input NOR Gate 74AC/ACT11027
DC ELECTRICAL CHARACTERISTICS
T4AC11027 74ACT11027
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo [Ta=+25°C| AT ces [Tame28C| A% L | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 [210 2.10
High-level
Vit | input voltage 45 (315 3.15 20 20 v
55 [385 385 20 20
3.0 0.90 0.90
Low-level
A inpot voltage 45 1.35 1.35 08 08 v
55 1.65 165 0.8 08
30 | 29 29
low = -S0KA 45 | 44 44 4.4 44
Y,'. 55 | 54 54 54 54
High-leve! Vi -
Vo | output voltage o Iop = 4mA 3.0 (258 248 v
v 45 (394 38 394 38
H Ion = -24mA
55 [4.94 48 4.94 48
.
Ton = -75mA 55 3.85 385
3.0 0.1 0.1
lo = SOHA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 01 01 01
Low-level V|L
Voo | output voltage o Io = 12mA 3.0 0.36 0.44 \
v 45 0.36 0.44 0.36 0.44
Ho |l =24mA
55 0.36 0.44 0.36 0.44
loL = TSMA 55 165 165
Input leakage
I ot V, = Vg of GND 55 0.1 1.0 0.1 £10| pA
Quiescent supply V, = V.. or GND,
lec nt h ‘l) Y 55 40 40 4.0 40 | pA
Supply current, One input at 3.4V, other inputs
Alee | TTLinputs High? at Vo or GND 55 09 10| mA

NOTES:
Not more than one output should be tested at a tme, 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 VOC‘

1.
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Product Specification

Triple 3-Input NOR Gate 74AC/ACT11027

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

74AC11027
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=40%Cto UNIT
+85°C
Min Typ Max Min Max
t Propagation delay 15 6.3 9.8 15 10.9
tg:’: nA, nB, nC to n¥ ! 15 76 | 109 | 15 | 120 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V; 1o =1, = 3ns; C, =S0pF
T4AC11027
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta 1:52: to UNIT
Min Typ Max Min Max
t Propagation delay 15 43 6.8 15 7.7
toru nA, nB, nC to n¥ ! 15 | 45 | 75 | 15 | 81 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = OV; t; =t = 3ns; C, = 50pF
74ACT11027
T, =-40°C to
SYMBOL PARAMETER WAVEFORM 1'A = +25°C A +85°C UNIT
Min Typ Max Min Max
t Propagation delay 1.5 5.0 9.2 1.5 10.1
:s';':_' nA, nB, nC to n¥ ! 15 6.0 86 15 9.4 ne
AC WAVEFORMS AC: VM = 50% VOC' VlN =GND to VCC' ACT : VM =1.5V, VN = GND to 3.0V
nA, nB, nC INPUT
v-
' LM
n¥Y OUTPUT
Waveform 1. Waveforms Showing the Input (nA, nB, nC) to Output (nY)
Propagation Delays
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74AC/ACT11030
8-Input NAND Gate

Product Speclification

FEATURES GENERAL INFORMATION
. . CONDITIONS TYPICAL
. g:;op:t(:acp) a:r::'yﬁtz::;% voltage SYMBOL PARAMETER T, = 25°C; GND = 0V ac T acT | UNIT
. ::(:ll:::::n wave switching :::r, :':'pr:g:m c:gl?' Oy = S0pF: Vo = SV 48 | 87 | ns
ey e oorng | O | capmoanasperau’ | Cape | 2| 4|

switching noise Cw Input capacitance Vi=0VorVe, 35 35 pF
. 'cc category: SSI ILarow | Lateh-up curent g;rn.ld::c‘.;c&o.z 500 | 500 mA
.?i S;T:,Ig? 1030 high-performance | 22" Maximum input 166 O | €, = S0pF; Vg = 55V 10 | 10 | nsv

CMOS devices combine very high speed  Note:
and high output drive comparable to the ¢, Cpp is used to determine the dy ic power dissipation (P, in pW):

most advanced TTL families. Pp=Cpp Vcc‘z xt+Z(C, x vccz x ) where: .
The 74AC/ACT11030 provides one 8- 1 = inputfrequency in MHz, C| = output load capacitance in pF,
input NAND gate function. to = output frequency in MHz, V. = supply voltage in V,

3 (CL x Vc<:2 x fo) = sum of outputs

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE
14-pin plastic DIP 74AC11030N
(300mil-wide) 40°C to +85°C 74ACT11030N
14-pin plastic SO o 74AC11030D
(150mil-wide) 40°C to +85°C 74ACT11030D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
3
c [T} 9 4]0 : : 2 s
B[ 2] 3] E [ 1
4 _D <
a[3] 12]F 3 Vs "
13 E I~ S
GND [4 [11] Ve 12_F ::
[ 0] NC 9 0
s H L]
Ne [ [ s]a s
N [T 8] M
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Product Specification

8-Input NAND Gate 74AC/ACT11030
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
it [EREY o Lo L -
i ' V i All inputs H L
5 Data output One or more inputs L H
4,5,6,7 GND Ground (0V)
15, 16 V‘Jc Positive supply voitage
RECOMMENDED OPERATING CONDITIONS
74AC11030 74ACT11030
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Voo DC supply voltage” 3.0 5.0 55 45 5.0 55 v
v, Input voltage 0 Vee 0 Vee v
Yo Output voltage ) Vee ) Voo v
Input transition rise
AvVAv or fall rate 0 10 [} 10 ns’V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:
1. No electrical or switching ch. istics are spedfi ‘nvec<3V. Opx b 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 0.51t0+7.0 \"
X V,<0 -20
‘ DC input diode current? mA
IK Vi>Vee 20
or
i DC input voltage - 0510V, 405 v
Vo <0 -50
| DC output diode current? VsV ) mA
o 0> Ycc
Vo | DC output voltage 0510V, 405 v
DC output source or
o sink current per output pin Vo=0twVee 50 mA
| cc DC Vcc current +100
or mA
laND DC ground current +100
TSTG Storage temperature -65 to 150 °C
Fwar clssipation per package Above 70°C:derate linearly by 8mW/K 500 mw
P.
Tor Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:

1. Stresses beyond those listed may cause permanent quo tothe device. These are stress ratings only and functional operation of the device at these or any other

conditions beyond those indi d under "
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

8-Input NAND Gate 74AC/ACT11030

DC ELECTRICAL CHARACTERISTICS

74AC11030 74ACT11030
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS vcc TA = +25°C ‘% +85°C 'I'A = +25°C Q +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
VIH input voltage 45 |3.15 3.15 20 20 \%
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
V) " input voltage 45 1.35 1.35 0.8 08 v
55 1.65 1.65 08 08
30 | 29 29
'OH = -50pA 45 | 44 44 44 44
vi= 55 | 54 54 54 54
High-level Vu_
VOH output voltage or IOH =-4mA 30 | 258 248 v
Y] 45 [3.94 38 3.94 38
H 'OH =-24mA
55 | 494 48 4.94 48
T
lOH = -75mA 55 3.85 3.85
3.0 0.1 0.1
lOL = S0pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 01, 01 0.1
Low-level Vu
vOL output voltage or 'OL = 12mA 3.0 0.36 0.44 \"
Y] 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 0.44 0.36 0.44
Ioy = 75mA’ 55 1.65 165
Input leakage
II nt V| = VCC or GND 55 $0.1 +1.0 0.1 +1.0 HA
Quiescent supply V, = V.. or GND,
Icc current |°| - OCC 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Alge | TTLinputs High? at Vs, o 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'

December 14, 1988 5-49



Product Specification

8-Input NAND Gate 74AC/ACT11030

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

74AC11030
sYMBOL PARAMETER WAVEFORM T, = 425°C [ bt uNIT
Min Typ Max Min Max
t Propagation delay 1.5 6.9 91 | 15 9.9
:t:: A.B,.C,D,E,F,GHtV ! 15 64 | 88 15 98 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; ta = tg = 3ns; C, = S0pF
74AC11030
sSYMBOL PARAMETER WAVEFORM T, = 425°C Ta '.;‘s?,:: to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 48 6.7 15 7.2
e A.B,C,D,EF,GHW0Y ! 15 | 48 | 67 | 15 | 74 "
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tg =tg = 3ns; C, = SO0pF
T4ACT11030
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta :;‘:’: to UNIT
Min Typ Max Min Max
t Propagation delay 15 54 8.1 1.5 85
o A.B,C,D,E.F,G HtoV ! 15 | 59 | 78 | 15 | 87 ns
AC WAVEFORMS AC :V,, = 50% Vg, Vi = GND 0 V. ACT :V,, = 1.5V, V,, = GND 1o 3.0V
A.8,C.D,E 7!/,,
F, G, HINPUT (]
- | W
o tpun
Y outpur Vu
Waveform 1. Waveforms Showing the Input (A, B, C, D, E, F, G, H)
to Output (V) Propagation Delays.
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FEATURES

74AC/ACT11032

Quad 2-Input OR Gate

Product Specification

GENERAL INFORMATION

« Output capability: +24 mA

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

« 500 Incident wave switching

Center-pin VC and ground con-
figuration to minimize high-speed
switching nolse

o 1 cc category: ssl

DESCRIPTION

The 74AC/ACT11032 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT 11032 provides four sepa-
rate 2-input OR gate functions.

SYMBOL

PARAMETER

CONDITIONS
T, = 25°C; GND = 0V

TYPICAL

AC | ACT uNIT

tomL A BtoY

o n! Propagation delay

CL = pr, Vcc =5V

41 48 ns

Power dissipation VA~ =50V; f = 1IMHzZ;
CPD capacitance per gah‘ Cﬁc- SOpF 24 L pF
CIN Input capacitance VI =0V or Vcc 35 3.5 pF
Per Jedec JC40.2
lLATCH Latch-up current Standard 17 500 500 mA
Maximum input rise or .
AVAV fall rate C, = 50pF; Vo = 55V 10 10 ns/V
Note:

1. Cpp is used to determine the dynamic power dissipation (P, in uW):

2
pD'cPD*VOC

x 'I +X ((.‘oL x VOC
t| = input frequency in MHz, CL = output load capacitance in pF,

2 x 1) where:

fo = output frequency in MHz, Vo = supply voltage in \'A
z (CL x Vcc2 x fo) = sum of outputs

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
(150mil-wide) ~40°C 1o +85°C 74ACT11032D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1 [7] U 16]18 1A 2 ! 21 2
16 18 16 |
v 2] 18] 24
2y [3] E) ﬁDﬁ :: s
ano [4] 3] Vee
ano 3] (IR 13 A ) LU
cc 10 38 Tn | L]
) >t 0
3y [ 1] 3a .
w [T 0] 38 IED—!—’ 2 7
o] [ 0]4a 2
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Product Specification

Quad 2-Input OR Gate 74AC/ACT11032
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,15,11,9 1A-4A Data inputs nA nB nY
16, 14, 10, 8 1B-4B | Data inputs L L L
2,3,6,7 1Y -4Y | Data outputs L H H
4,5 GND Ground (0V) H L H
12, 13 Vcc Positive supply voitage H H H
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TAAC11032 7AACT11032 UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage™ 30 50 55 45 5.0 55 v
V, Input voltage 0 Vcc [} V‘.;c \"
Vo Output voltage 0 Vcc [} Vcc v
aAvav :‘r"f‘;}l ‘:;‘“b" rise 0 10 0 10 sV
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vcc < 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
Vee DC supply voltage -0.510+7.0 v
o V<0 -20
| DC input diode current? VoV 0 mA
>
X 1> Vee
Yi DC input voltage - 0S5tV __ 405 v
D g cc
VO <0 -50
| DC output diode current? VsV %0 mA
oK o> Vce
Vo DC output voltage 0510 Vg, 405 v
DC output source or
o sink current per output pin Vo=0%Vee 50 mA
'cc DC Vcc current +100
or mA
lanD DC ground current 1100
Tsta Storage temperature -85 to 150 °C
g::::gf;'p“m per package Above 70°C:derate linearly by 8mW/K 500 mwW
P
Totr Power dissipation per package .
Plastic surface mount (SO) Above 70°C:derate linearly by BmW/K 400 mwW
NOTES:
1. Stresses beyond those listed my cause permanent damuqo o tho device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those d under* d operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Quad 2-Input OR Gate 74AC/ACT11032

DC ELECTRICAL CHARACTERISTICS

T4AC11032 74ACT11032
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C é +85°C TA = +25°C Q +85°C UNIT
V | Min | Max | Min { Max | Min | Max | Min | Max
3.0 |2.10 2.10
High-level
VIH input voltage 45 |3.15 3.15 20 20 v
55 [ 385 3.85 20 20
30 0.90 0.90
Low-level
V“_ input voltage 45 135 1.35 08 08 \"
55 1.65 1.65 08 08
30|29 29
'OH = -50pA 45 | 44 44 4.4 4.4
vi= 55 | 54 54 54 54
High-level \M
VOH output voltage or 'OH = -4mA 3.0 | 258 248 \"
v 45 (394 38 3.94 38
H |0H = -24mA
55 | 494 48 494 48
1
'OH =-75mA 55 3.85 385
3.0 0.1 0.1
lOL = S50pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 01 01 0.1
Low-level A\
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 v
V. 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 0.44 0.36 0.44
T
'OL = 75mA 55 1.65 1.65
Input leakage
I. current V| = Vcc or GND 55 0.1 +1.0 0.1 +1.0 HA
Quiescent supply V, = V. or GND, '
lcc current 'Ol - OCC 55 4.0 40 4.0 40 RA
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 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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Product Specification

Quad 2-Input OR Gate 74AC/ACT11032

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V;tp =t = 3ns; C = SOpF

74AC11002
T, = -40°C to
SYMBOL PARAMETER WAVEFORM 1’A = +25°C A +85°C UNIT
Min Typ Max Min Max
t Propagation delay 1.5 63 8.7 1.5 9.7
:ﬁb’: nA, nB to nY 1 15 54 74 15 8.0 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; tn =tz = 3ns; C_ = 50pF
T4AC11032
SYMBOL PARAMETER WAVEFORM T, = 25°C Tazoste UNIT
Min Typ Max Min Max
t Propagation delay 1.5 43 6.2 1.5 6.7
tory, nA, nB to nY ! 15 | 38 | s5 | 15 | s9 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tq =te = 3ns; C = S0pF
T4ACT11032
SYMBOL PARAMETER WAVEFORM TA = +25°C TA "::,2 te UNIT
Min Typ Max Min Max
t Propagation delay 15 53 8.1 1.5 9.0
t::': nA, nB to nY ! 15 43 7.4 15 8.0 ne
AC WAVEFORMS AcC: VM = 50% VCC' VIN =GND to VCC‘ ACT: VM =15V, VIN = GND to 3.0V
nA, nB INPUT Va
ton Com
nY OUTPUT Vu
Waveform 1. Waveforms Showing the Input (nA, nB) to Output
(nY) Propagation Delays
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74AC/ACT11034

Hex Non-Inverter

Product Specification
FEATURES GENERAL INFORMATION
. . CONDITIONS TYPICAL
Output capabllty: £24 mA SYMBOL PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, = 25°C; GND = OV AC | ACT
level inputs t, ../ | Propagation delay
PLH C, = 50pF; V. = 5V ! ;

+ 50Q Incident wave switching t | ABOY L= 2P Yee 40 | 57 | ne
« Center-pin V., . and ground con- c Power dissipation Ve = 50V f = IMHz; 27 29 E
figuration to inimize high-speed PD | capacitance pergate | C, = S0pF P

switching nolse Cin Input capacitance V) =0Vor Ve 35 35 pF
« |~ category: SSI Per Jedec JC40.2
cc lLATCH Latch-up current Standard 17 500 500 mA
DESCRIPTION —
) avay | Maximuminputriseor | o _gqoc.y .55y 10 | 10 | nsv
The 74AC/ACT11034 high-performance fall rate L cc
CMOS devices combine very high speed  Note:
and high output drive comparable to the 1, Cpyp is used to determine the dynamic power dissipation (P in uW):
most advanced TTL families. P =Cpox Vccz xf,+ £ (G, x Vcc2 x ) where:
The 74AC/ACT11034 provides six sepa- | = input frequency in MHz, C, = output load capacitancs in pF.
rate non-inverters. 'O = output frequency in MHz, Vcc = supply voltage in V,
T(C, x Vge? x 1) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP 74AC11034N
(300mil-wide) -40°C to +85°C 74ACT11034N
20-pin plastic SO 74AC11034D
(300mil-wide) ~40°C to +85°C 74ACT11034D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
w3 U [20] 1A 20 1A L/ 1 2 ! 1
o 3] 0] 2A .t D o . e 2
av 3] 18] 3A " " - 18 | 3
aNp 3] 7] N D — 3 L] s
ano 3] 78] Vee 1 —-L.D_‘!_ . 12 U
ano [Te] 8] Vee 2 %A D w . LI |19
ano [7 4] NC
: 1 _.“_D_"__m
av 3] 13] 4A
sv 9] 12] 8A
eY | 10 11 6A
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Product Specification

Hex Non-Inverter 74AC/ACT11034
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUT OUTPUT
";‘;'. ‘192 P 1A-6A | Data inputs "L“ "LV
1,2,3,8,9,10 1Y-6Y | Data outputs
4,5,6,7 GND Ground (0V)
15, 16 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
74AC11034 74ACT11034
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 3.0 5.0 55 45 5.0 55 Y
Vl Input voltage 0 Vcc 0 voc v
Vo Outpu( voltage [} Vcc 0 Vcc )
AVAV ”";""' rshion rise 0 10 0 10 nsiV
TA Operating free-air perature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vcc < 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 -0.5t0+7.0 \
) ) V,<0 -20
) DC input diode current? Vv % mA
o 1>Vee
A DC input voltage 0510V 405 v
. Vo <0 -50
| DC output diode current? mA
g:( Vo > Vcc 50
Vo | DC output voltage 0510 Vg +05 v
DC output source or
o sink current per output pin Vo=0w Ve 50 mA
lee DC Vg current +150
or mA
lanD DC ground current +150
TS.I.G Storage temperature 51t 150 °C
Power dissipation per e "
. Plastic DIPlp‘ per packag Above 70°C.derate linearly by 8mW/K 500 mwW
Tor Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW

NOTES:

1. Stresses beyond those listed may cause pormamntdamam mmodom These are stress ratings only and functional operation of the device at these or any other

conditions beyond those indi dunder "

may affect device reliability.

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

Hex Non-Inverter 74AC/ACT11034

DC ELECTRICAL CHARACTERISTICS

T4AC11034 T4AACT11034
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C é +85°C TA = +25°C le +85°C UNIT
V [ Min | Max | Min | Max | Min | Max | Min | Max
30 [ 210 2.10
High-level
VIH input voltage 45 | 3.15 3.15 20 20 \)
55 |3.85 385 20 20
3.0 0.90 0.80
Low-level
vlL input voltage 45 1.35 1.35 08 [oX ) v
55 1.65 1.65 08 08
30|29 29
lop = -50KA 45| a4 44 44 4.4
Vi= 55| 54 54 54 54
High-level Ve
VOH output voltage or IOH =-4mA 30 | 258 248 Vv
V. 45 [ 3.94 38 3.94 38
H 'OH =-24mA
55 (4.94 48 494 48
u
'OH =-75mA 55 3.85 3.85
30 0.1 0.1
oy = SOMA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 01 01
Low-level V“_
VOL output voltage or IOL = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 044 0.36 044
\
’OL = 75mA 55 1.65 165
Input leakage )
I' current V| = Vcc or GND 55 10.1 +1.0 $0.1 +1.0 HA
Quiescent supply V, = V... or GND,
ICC current |<|) - OCC 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs High? atV, or GND 55 09 101 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. This is the increase in supply current for each input that is at one of the specified TTL voltage leveis rather than OV or VCC'
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Product Specification

Hex Non-Inverter 74AC/ACT11034

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND =0V;t, =t = 3ns; C, = S0pF

74AC11034
SYMBOL PARAMETER WAVEFORM T, = 426°C Tzt UNIT
Min Typ Max Min Max
t Propagation delay 1.5 57 9.1 1.5 10.1
t::bt nA, nB to nY ! 15 55 83 15 9.2 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tg = tp = 3ns; C_= 50pF
74AC11034
T, =-40°C to
SYMBOL PARAMETER WAVEFORM Ty = +25°C A% e UNIT
Min Typ Max Min Max
t Propagation delay 15 40 6.3 1.5 69
oy, nA, nB to nY ! 15 | 40 | 62 | 15 | 68 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tg =te = 3ns; C_= 50pF
74ACT11034
SYMBOL PARAMETER WAVEFORM T, = 425°C Taz oSt uNIT
Min Typ Max Min Max
t Propagation delay 15 6.1 89 15 9.9
oy, nA, nB to nY ! 15 | 52 | 80 | 15 | 89 ns

AC WAVEFORMS AC :V,, =50% Vg, V) = GND o V. ACT:V,, =15V, V)N = GNC o 3.0V

nA INPUT

nY OUTPUT Vu

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

» Output capabllity: 124 mA

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

« 50Q incident wave switching

Center-pin V.. and ground configu-
ration to m(inlmlzo high-speed

74AC/ACT11074

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

Trigger

Product Speclfication
GENERAL INFORMATION
CONDITIONS TYPICAL
o] PARAMETER UNIT
SYMBOL AR T, =25°C; GND = OV AC | ACT
to, o/ Propagation delay .
PLH C, = 50pF; V.. =5V 52 59 ns
o, | CP,©Q,or Q) L cc
c Power dissipation Ve = 5.0V f = 1MHZ; 30 30 oF

PD capacitance per gata‘

CL = 50pF

switching noise Cn Input capacitance V,=0Vor Ve, 35 35 pF
+ lgc category: SSI lLarcy | Latch-up current Sor Jedac J0402 500 | 500 | mA
DESCRIPTION
. avay | Maximuminputrseor | o _gaopy L5y 10 | 10 | nsv
The 74AC/ACT11074 high-performance fall rate L = 0PF Ve = >
CMOS devices combine very high speed Maxi clock
and high output drive comparable to the fmax treq:::cmy C_ = S0pF; Vo = 5.0V 150 | 125 | MHz
most advanced TTL families.
. Note:
The 74AC/ACT11074 provides two D- 4 ¢ _ s used to determine the dynamic power dissipation (P, in uW):
type flip-flops with independent Data, P oaCoxV.2xf+3(C, xVar2xt)where:
Clock, Set and Reset inputs, and comple- ‘D "PD”7CC "1 1*Vec *fo) " .
mentary Q and Q outputs. 1| = input frequency in MHz, CL = output load capacitance in pF,
f~ = output fr in MHz, V.. = su| voltage in V,
Set (S )and Reset (R ) are asynchronous é’(c ::u z:qun::um of wbﬁ sl
activelow inputs anc? operate independ- L*Vee xfo)
ently ofthe.ctock.input. Informationonthe ORDERING INFORMATION
Data (D) input is transferred to the Q PACKAGES TEMPERATURE RANGE ORDER CODE
output on the Low-to-High transition of the T4pin plastc OIP ZaACTIoTaN
clock pulse. Clock triggering occurs at a P -40°C to +85°C
vottage level of the clock pulse and is not | u. "'w'd.e) 74ACT11074N
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) 74ACT11074D
be stable one set-up time prior to the Low-
to-High clock transition for predictable op-
eration.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
_ 1 l>
8§, [ U 4] ce, ¥ boe :
o, [2 3]0, B
I~ 3
3, 3] R, 12
anp [4] ] Ve %B .
8, [ 10]A, . ‘
o, [ [ ¢]o, 10 N =
5, ]ce,
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Product Specification

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

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
13,9 Do - D1 Data inputs
2,6 Q,-Q, | Data outputs
3,5 Q,-Q, | Data outputs (complements of Q_ outputs)
1,7 S,-S, | Setinputs (active Low)
12, 10 ﬁo -R, | Resetinputs (active Low)
14,8 CPo - CP1 Clock inputs
4 GND Ground (0V)
11 Vcc Positive supply voitage
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE — -4 &P ) a 5
Asynchronous set L H X X H L
Asynchronous reset H L X X L H
Undetermined" L L X X H H
Load 1" (set) H H ) h H L
Load "0" (reset) H H t | L H
No change - hold H H L X Q, X

H = High voltage level steady state

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

L = Low voitage level steady state

| = Low voltage level one set-up time prior to the Low-to-High dlock transition

X = Don't care

T = Low-to-High clock transition

NOTE:

1. This configuration is nonstable; that is, it will not persist when either Set or Reset
returns 1o its inactive (High) level.

LOGIC DIAGRAM
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Product Specification

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

" . 74AC/ACT11074
Positive-Edge Trigger
RECOMMENDED OPERATING CONDITIONS
74AC11074 74ACT11074
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Voo DC supply voltage' 30 5.0 55 45 5.0 55 v
Vl Input voltage 0 Voc 0 Vcc v
Vo Output voltage Vee ) Voo 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 characteristics are specified at Vcc < 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'

Plastic surface mount (SO)

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.5t0+7.0 v
. V<0 -20
) DC input diode current?® mA
g; VI > VOC 20
i DC input voltage 0510V 405 v
Vo <0 -50
I DC output diode current? mA
8:( Vo > VCC 50
Vo | DC output voitage 0510V 405 v
DC output source or
lo sink current per output pin Vo=0Mw Ve 50 mA
lec DC Vg current +100
ar mA
lanD DC ground current 1100
Tsta Storage temperature -65 to 150 °C
Power dissipation per package § "
. Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mw
TOT | Power dissipation per package Above 70°C:derate linearly by 6mW/K 400 mw

NOTES:

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

conditions beyond those indicated under “recommended operating conditions” is notimplied. E 1o absolut

may affect device reliability.

o i

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

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

L ! ! 74AC/ACT11074
Positive-Edge Trigger
DC ELECTRICAL CHARACTERISTICS
74AC11074 74ACT11074
T, = 40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo [Ta=+25°C| A% e |Ta=e25°C| A% e | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 [2.10 2.10
v High-level 45 315 3.15 20 20 v
H input voltage | . . . .
55 [ 385 385 20 20
3.0 0.90 0.90
Low-level
Vi input voltage 45 1.35 1.35 0.8 08 v
55 165 1.65 08 08
30 | 29 29
lon = “50pA 45| a4 44 44 44
Y= 55 | 54 54 54 54
High-level \
Vo | output voltage o Iop = -4mA 30 [258 248 v
v 45 (394 38 3.94 38
Ho gy, =-24mA
55 494 48 494 48
1
lop = -75mA 55 385 385
30 0.1 0.1
lo = SOMA 45 0.1 0.1 0.1 0.1
Yi- 55 0.1 0.1 0.1 0.1
Low-level \
Vor | output voltags o Top = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
Ho [l = 24mA
55 0.36 0.44 0.36 0.44
1
Iop = 75mA 55 1.65 165
! Input leakage V. =V__or GND 55 0.1 10 0.1 10| pA
l current i CC W
Quiescent supply V, = V... or GND,
lec comont | (n) e 55 40 40 40 40 | pA
Supply current, One input at 3.4V, other inputs
8loc | TTL inputs High? at Vo or GND 58 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 VOC'
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Product Specification

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

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

74AC11074
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta 1;523 to UNIT
Min Typ Max Min Max
frax Maximum clock frequency 1 100 125 100 MHz
t Propagation delay 15 77 10.5 1.5 1.3
PLH 1 ns
tonL cpP 0Q .G 15 73 9.7 1.5 10.6
oL Propagation delay 2 15 58 9.3 1.5 10.0 ns
oL 5, R,©0Q .G 15 65 11.4 15 12.2
Setup time, High or Low
tg Dn to cpn 1 5.0 5.0 ns
Hold time, High or Low
ty Cpn to Dn 1 [} o ns
Clock pulse width
tw High or Low 1 50 50 ns
. §n or R_ pulse width, 2 40 a0 ns
w Low
Recovery time
tREC 3 orB toCP 3 1.0 10 ns
n n n
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tg =t = 3ns; C, = 50pF
74AC11074
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta ‘1;‘52": to UNIT
Min Typ Max Min Max
fMAx Maximum clock frequency 1 125 150 125 MHz
oL Propagation delay 1 15 54 75 15 8.2 ns
torL cP.10Q G 15 50 6.9 1.5 75
t Propagation delay 15 4.2 €.6 1.5 71
PLH 2 ns
tonL §.R wq G 15 47 8.2 15 9.0
Setup time, High or Low
's D, 10 CP_ 1 35 35 ns
Hold time, High or Low
t cpn to Dn 1 0 [ ns
Clock pulse width
tw High or Low 1 4.0 4.0 ns
S orR_pulse width,
tw Low 2 40 4.0 ns
Recovery time
tREC §n or ﬁn to an 3 1.0 1.0 ns
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Product Specification

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

74AC/ACT11074

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

7aACT11074
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta P UNIT
Min Typ Max Min Max
fMAX Maximum dock frequency 100 125 100 MHz
pH | chmanan s | 57 | 80 | 15 | as | ™
N T 15 | &8 | ta | 1s | wes | ™
‘S g:t::,péi;:‘e. High or Low 45 45 ns
tH g;':;"l‘): Hioh or Low 0 0 ne
tw ﬁz:"“"“l_';:"id"’ 50 50 ns
ty fgv‘v" R, puise width, 50 50 ns
'Rec Eﬁ"&:’,ﬁ@:ﬂ 20 20 ns

AC WAVEFORMS AC :V,, =50% Vg, Vi = GND to V. ACT 1 V) = 1.5V, V), = GND to 3.0V

CP_ INPUT v
" / ]
e !
PE— -
Q_ outPUT
8 outpur v
L]
— .'I.M

Waveform 1. Waveforms Showing Clock to Output Deiays, Data Setup, and Clock Pulse Width
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Product Specification

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

AC WAVEFORMS AC: Vp =50% Ve, Vi = GND o V. ACT 1V, = 1.5V, V|, = GND to 3.0V (Continued)

§, INPUT \ vy

('
R, INPUT
—» Loum
Q outpur Vy
—* Yo tpyy ™
Q output Va
Wavet

Waveform 3. Waveforms Showing Recovery Time
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FEATURES

74AC/ACT11086
Quad 2-Input Exclusive-OR

Gate

Prellminary Specification

GENERAL INFORMATION

. . CONDITIONS TYPICAL
Output capabliity: +24 mA SYMBOL PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, = 25°C; GND = OV AC | ACT
level inputs t,, .,/ | Propagation delay
PLH C, = 50pF; V.. = 5V
- 500 Incident wave switching oL | A B Y L= P Vee 50 | 65 | e
- Center-pin V.. and ground con- c Power dissipation Vee =50V f = 1MHz; 7 F
figuration to Ainimize high-speed PD | capacitance per gate' | C/"= SOpF 2 ®|°
switching noise CIN Input capacitance V, =0V or Vcc 35 35 pF
- 1.~ category: SS| Per Jedec JC40.2
cC ILaTcH Latch-up current Standard 17 500 | 500 mA
DESCRIPTION Maximum noat i
put rise or i -
The 74AC/ACT11086 high-performance | V2" | tail rate G =S0pFiVee =S5V | 10 | 10 | nsV
CMOS devices combine very high speed Note:
and high output drive comparable to the 1. ¢ is used to determine the dynamic power dissipation (P, in pW):
most advanced TTL families. Pp =Cpo Vccz xf+Z(C x Vccz x o) where:
The 74AC/ACT11086 providesfour sepa-  f; = input frequency in MHz, C = output load capacitance in pF,
rate 2-input exclusive-OR gate functions. fo = output frequency in MHz, V. = supply voltage in V,
z ((:L x Vcc2 x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11086N
(300mil-wide) ~40°C 10 485°C 74ACT11086N
16-pin plastic SO . 74AC11086D
(150mil-wide) -40°C to +85°C 74ACT11086D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
wirl VY e SRS = “ 2
w [7] 18] 2a
2y [3] 14] 28 W—’ :: 3
ano 4] 3] Vee - —
11
ano 5] 2] Vee EDLL :;— .
sy o] 11]3A . @ —
w[7 0] 38 s 48 RA L] 7
P :I] @ s |
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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 Data inputs nA nB nY
16, 14,10, 8 1B-4B Data inputs L L L
2,3,6,7 1Y - 4y Data outputs L H H
4,5 GND Ground (0V) H L H
12,13 vcc Positive supply voltage H H L

RECOMMENDED OPERATING CONDITIONS

T4AC11086 74ACT11086
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Voo DC supply voltage' 30 5.0 55 45 |- 50 55 v
v, Input voltage 0 Vee 0 Vee v
Vo Output voltage ) Vec 0 Vee 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 characteristics 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 ©0.510+7.0 1
. X V|<0 -20
| DC input diode current? VoV % mA
>
X 1>Yec
i DC input voltage 0510 Vg 405 v
VO <0 -50
i DC output diode cumrent? mA
oK Vo > Vcc 50
or
Vo | DC output voltage 0510V +05 v
DC output source or
) sink current per output pin VO =00 Vee 50 mA
| cc DC Vcc current +100
or mA
lanD DC ground current +100
TSTG Storage temperature -65 to 150 °C
:::";z‘gf;""“" per package Above 70°C:derate linearly by 8mW/K 500 mw
P
Tor Power dissipation per package .
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions™ is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

Quad 2-Input Exclusive-OR Gate 74AC/ACT11086
DC ELECTRICAL CHARACTERISTICS
74AC11086 74ACT110868
T, =-40°C T, =-40°C
SYMBOL|  PARAMETER TEST CONDITIONS Voo | Ta=+25C| ‘A% 5gec | Ta=+25C| AT geec | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 2.10 2.10
High-level
VIH input voltage 45 | 3.15 3.15 20 20 Vv
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 08 08 \"
55 1.65 1.65 0.8 08
30 | 29 29
IOH = -50pA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
High-level Vi
VOH output voltage or ‘OH = -4mA 30 | 258 248 v
v 45 | 3.94 38 3.94 38
H IOH = -24mA
55 | 494 48 4.94 48
1
'OH =-75mA 5§ 385 3.85
3.0 0.1 0.1
'OL = 50pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level \
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 "
Y 45 0.36 0.44 0.36 0.44
H lOL = 24mA
55 0.36 0.44 0.36 0.44
1
lOL = 75mA 55 1.65 1.65
Input leakage
lI nt Vl = VCC or GND 55 $0.1 +1.0 0.1 +1.0 HA
Quiescent supply V, = V.. or GND,
'CC current |$ - Occ 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs High? 8tV or GND 55 09 16, 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. YhhIuhoinatminwpplymmforudnlnputmmlnmofmlpodﬁodmvoihnobvmrwmmworvcc.
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Preliminary Specification

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

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

74AC11086
SYMBOL PARAMETER WAVEFORM T, = 425°C Tamdocto UNIT
Min Typ Max Min Max
ok Propagation delay 1 15 7.0 9.0 15 10.1 ns
oL nA, nB to nY 15 6.0 75 15 8.1
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V;t, =t = 3ns; C_= 50pF
74AC11086
SYMBOL PARAMETER WAVEFORM T, = +25°C Tp=-40°Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 5.0 6.7 1.5 7.4
PLH 1 ns
'™ nA, nB to nY 15 49 6.2 15 68

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; t, =t. = 3ns; C, = 50pF

T4ACT11088

sYMBOL PARAMETER WAVEFORM T, = 425°C Tazdoste UNIT
Min Typ Max Min Max

oL Propagation delay 1 15 6.6 8.7 15 9.4 ns

tory nA, nB to nY 15 | 64 | 81 15 | 87

AC WAVEFORMS AC :V,, =50% V .. V= GND 1o V.. ACT: V=15V, V) = GND 10 3.0V

NA, nB INPUT

nY OUTPUT

Waveform 1. Waveforms Showing the Input (nA, nB) to Output
(nY) Propagation Delays
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JTAAC/ACT11109

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

Product Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL

+ Output capability: +24 mA SYMBOL|  PARAMETER T. = 25°C: GND = OV ac [ acT] UNIT
« CMOS (AC) and TTL (ACT) voltage i ATE™ =

level inputs toun’ :':P;‘?gﬂ%"‘y G, = 50pF; Vg = 5V 53 | 58 | ns
« 50Q Incident wave switching PHL

c Powef dnsslpanon Vcc =50V, f= 1MHz; a2 31 F

. c‘ntor-pln and ground configu- PD capacitance per gah C, = 50pF p

ration #inimize high-speed L =

swltchlng noise C'N Input capacitance Vl =0Vor Voc 35 35 p
. . Per Jedec JC40.2

'cc category: SSI IatcH | Latch-up current Standard 17 500 | 500 | mA
DESCRIPTION Maximum input rise or .

AVAV fall rate CL = 50pF; Vee =55V 10 10 ns/V
The 74AC/ACT11109 high-performance - PV
CMOS devices combine very high speed fMAX :hx:::m C = 50pF. Vo = 5.0V 125 | 125 | MHz
and high output drive comparable to the oquency
most advanced TTL families. Note:
1. c is used to detenmne the dynamic power dissipation (PD in uW):

The 74AC/ACT11109 provides two J-K Po = Cppy X Vo2 X b + E (O x Ve x ) where:

flip-flops with independent Data, Clock, . ' - .
Setand Resetinputs, and complementary 'l = mput ency in MHZ C Wmu‘ load capacitance in pF,

Qand Q outputs. = output !requency in MHz, V = supply voitage in V,
}:(C xV :fc)-sumofoutput:

Set(S )and Reset (R )are asynchronous
actlvo'\.ow inputs am? operate independ- ORDERING INFORMATION

ently of the Clock input. PACKAGES TEMPERATURE RANGE ORDER CODE
- 16-pin plastic DIP o 74AC11109N
Information at the J and K inputs is trans- (fog,,,i.‘fm, -40°C to +85°C 74ACT11109N

ferred 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. up time prior to the Low-to-High clock and K inputs may be tied together to
The J and Kinputs must be stable one set- transition for predictable operation. The J  allow operation as a D flip-flop.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

16-pin plastic SO 74AC11109D
(150mil-wide) ~40°C 10 +85°C 74ACT11108D

N and D Packages

- 1 7 _‘B‘;

s, 1] ) [5e] cp, ) \ LN PP 2
e, 7] 8] K, 14—{dp *® gg}—210—s, ¥ o,}—s LI

9, 3 4] AL N3
o E '_'E]i. per, e 15;

5 ’ TN

5, (3] 12] Ve 18—qK, R, Qop—3 9—dK, R, ,p—5 » s
o, [¢] ] A, i i .

s, [T 0] 4, 13 " 2 ~%
c" E ER' m
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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 - J‘ Data inputs
15,9 Ro -K, | Datainputs
2,6 Q0 - Q1 Data outputs
3,5 Q,-Q, | Data outputs (complements of Q,, outputs)
1,7 §° -§, | Setinputs (active Low)
13, 11 ﬁo -R, | Resetinputs (active Low)
16,8 CPO - (:P1 Clock inputs
4 GND Ground (0V)
12 vcc Positive supply voitage
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE 5 ® T 3 °d a 5
Asynchronous set L H X X X H L
Asynchronous reset (clear) H L X X X L H
Undetermined' L L X X X H H
Load "0" (reset) H H T | | L H
Load "1" (set) H H ) h h H L
Toggle H H t h 1 q q
No change — hold H H L X | x| q |G

H = High voltage level steady state

h = High voitage level one sat-up time prior to the Low-to-High clock transition

L = Low voltage level steady state

| = Low voltage ievel one set-up time prior to the Low-to-High clock transition

X = Don't care

q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition

T = Low-to-High clock transition
NOTE:

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

(High) level.

LOGIC DIAGRAM

cP

54
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Product Specification

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

" : 74AC/ACT11109
Positive Edge-Triggered
RECOMMENDED OPERATING CONDITIONS
T4AC11109 T4ACT11109
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 3.0 5.0 55 45 5.0 55 v
VI input voltage [} Vcc Vcc "
Vo Output voltage ) Vee [ Vee Y
Input transition rise
AvAv or fall rate 0 10 o 10 ns/V
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vcc < 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
Vee DC supply voltage 0.510+7.0 v
2 V' <0 -20 mA
Ik DC input diode curren Vi Voo 2
or
v
! DC input volage 0510V, +0.5 v
2 VO <0 -50 A
1 DC output diode curren m,
8:( Vo > VCC 50
\"J
o DC output voltage 0510V +05 v
1 DC output source or V.=0toV 450 mA
o sink current per output pin T0o cc
l DC V... current* 1100
cc
or ce mA
lGND DC ground current +100
Ter Storage temperature 65 to 150 °C
Power dissipation per package Above 70°C:derate linearly by 8BmW/K 500 mw
P Plastic DIP
TOT P — -
ower dissipation per package Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under "recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

may affect device reliability.

2. The input and output voitage ratings may be exceeded 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/ACT11109
Positive Edge-Triggered
DC ELECTRICAL CHARACTERISTICS
74AC11109 T4ACT11109
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS VCC TA = +25°C Q +85°C TA = +25°C Q +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 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 08 08
30 | 29 29
'OH = -50pA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
High-level \N
VOH output voltage or IOH = -4mA 30 | 258 248 v
v 45 (394 38 3.94 38
H 'OH = -24mA
§5 | 494 48 494 48
1
| oH" -75mA 55 3.85 385
3.0 0.1 0.1
IOL=50pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level ViL
VOL output voltage or IOL = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 0.44 0.36 044
1
,0\. = 75mA 55 1.65 1.65
Input leakage
II current V| = VOC or GND 55 0.1 $1.0 10.1 +1.0 HA
Quiescent supply V, = V.. or GND,
'CC current |<'> - OCC 55 40 40 4.0 40 HA
Supply current, One input at 3.4V, other inputs
8lee | TTLinputs High? at Ve OF 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. Thisis the increase in supply current for each input that is at one of the specified TTL voliage levels rather than OV or VCC'
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Product Specification

Dual JK Flip-Flop with Set and Reset:;

74AC/ACT11109
Positive Edge-Triggered
AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V GND =0V; tp =t = 3ns; C = 50pF
T4AC11109
SYMBOL PARAMETER WAVEFORM T, = +25°C Tazgoste UNIT
Min Typ Max Min Max
’M AX Maximum dlock frequency 1 70 100 70 MHz
t Propagation delay 1.5 8.0 11.4 15 127
PLH 1 ns
tonL cP 10Q .§ 15 75 105 -| 15 11.8
t Propagation delay 1.5 6.5 9.0 15 9.9
PLH 2 ns
oL §.R ©Q .9, 15 8.0 12,6 15 13.7
Setup time, High or Low
tg J orR_ 1o CP 1 55 55 ns
n n n
Hold time, High or Low
t ' 1 0 0 ns
H cP 1O Jn or K,
Clock pulse width
tw High or Low 1 7.2 7.2 ns
; S, or R pulse width, 2 50 - ns
w Low
Recovery time
tReC S orB toCP 3 25 25 ns
n n n
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tp =t = 3ns; C = S0pF
T74AC11109
SYMBOL PARAMETER WAVEFORM T, =425 Ta ::s?'::c te UNIT
Min Typ Max Min Max
fMAx Maximum clock frequency 1 100 125 100 MHz
t Propagation delay 1.5 55 79 1.5 88
PLH 1 ns
oL cP 10Q .G 1.5 5.0 73 15 8.1
[} Drananatinn dalau 18 AR &8 18 71
tpLH Propagation delay 2 1.5 45 85 1.8 7.1 ns
tonL §,.R,wQ .8, 1.5 5.0 86 15 96
Setup time, High or Low
tg Jn or Rn to cpn 1 45 45 ns
Hold time, High or Low
ty cpn toJ or 1 ] [} ns
n n
Clock pulse width
tw Hiigh or Low 1 5.0 50 ns
S or H_pulse width,
tw ng n 2 40 40 ns
Recovery time
tREC ‘sn or Rn to cpn 3 20 20 ns
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Product Specification

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

" . 74AC/ACT11109
Positive Edge-Triggered
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V: th =1t =3ns; C, = S0pF
74ACT11109
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta ";‘523 to UNIT
Min Typ Max Min Max
'MAX Maximum clock frequency 1 100 125 100 MHz
t Propagation delay 15 6.0 8.3 1.5 9.1
PLH 1 ns
torL CP t0Q .8 15 55 76 15 83
t Propagation delay 15 55 8.6 15 9.2
PLH 2 ns
tonL 5, R,©0Q,.q 15 6.0 10.8 15 11.8
Setup time, High or Low
ts J orR toCP ! 55 55 ns
n n n
Hold time, High or Low
t ! 1 0 V] ns
H CP_ toJ or K
Clock pulse width
w High or Low 1 50 50 ns
. 8, or R pulse width, 2 55 55 ns
w Low
Recovery time
thec S or i toCP_ 3 20 20 ns

AC WAVEFORMS AcC: Vi =50% Ve Viy=GND to Voo ACT DV, = 1.5V, Viy=GND o 3.0V

J, orK INPUT

L] 1ﬂw 1] L

CP  INPUT

8, outpuT

) —— | LN
Q outPuT
Mi'

—> toun -t

Waveform 1. Waveforms Showing Clock to Output Delays, Data Setup, and Clock Pulse Width
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Product Specification

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

AC WAVEFORMS AC :V,, =50% Ve Vi = GND 0 Ve, ACT: V), = 1.5V, V) = GND to 3.0V (Continued)

foer Yo

Waveform 2. Waveforms Sh

Waveform 3. Waveforms Showing Recovery Time
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74AC/ACT11112

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

Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL

+ Output capabllity: +24 mA SYMBOL|  PARAMETER ) v Tac T uNIT
« CMOS (AC) and TTL (ACT) voltage : Tp=25°C;GND =0 Ac

level lnputs tPLH Propagation delay C, = 50pF; Vnan = 5V 45 6.7 ns
+ 500 incident wave switching terL "C;:’:Q or i VL S5V fecmu

Power dissipation cc = SO0Vit= z; F

« Center-pin V.. and ground configu- Cop tance per flio-flop! | CC = S0pF 37 | 39 | ¢

ration to nlmlgo hlgh-spogod Shpac .W"&MP y = 500

switching nolse Cn__| Input capacitance Vi=OVorVec 35 | 35 | #F
+ | category: SSI Iarcn | Latch-up current ;:'"J;zc‘;cw.z 500 | 500 | mA
DESCRIPTION AVAV znax’m;m input rise or C, = SOpF; Vi = 5.5V 10 10 | nsV
The 74AC/ACT11112 high-performance Maxi
CMOS devices combine very high speed faax imum clock C,=50pF; Voo =50V | 180 | 150 | MHz
and high output drive comparable to the frequency
most advanced TTL families. Note:

1. Cppis used to determine the dynamic power dissipation (P, in HW):
F‘f;‘AC/Qf,TL‘ 112 §'°;‘ig°$ e b\g'(( P = Cop *Voe? X1y + X (G x Vg2 x ) where:
ip-flops with independent Data, . o : - . .

Set and Reset inputs, and complementary fy = input frequency in MHz, C, = output load capa ) in pF,
nQ and nQ outputs. '0 = output frequency in MHz, Vcc = supply voltage in V,

£ (Cy xVge? xfp) = sum of outputs

Set (nS,,) and Reset (nR,,) are asynchro-
nous active-Low inputs agz.iopemo inde- ORDERING INFORMATION

pendently of the Clock inputs. PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11112N

Information at the J and K inputs is trans- (miﬁwm) ~40°C to +85°C 78ACT11112N

ferred to the outputs on the. High-to-Low - -

transition of the clock pulse. TheJand K | &Pin plastic SO 40°C 10 +85°C 74AC11112D

. . . (150mil-wide) 74ACT11112D

inputs must be stable one set-up time prior

to the High-to-Low clock transition for pre-
dictable operation.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

N and D Packages

16
8, [ U (18] 1N :ﬁ 2
w2 18] 1K s L] *®

w3 4] 16 B, 3
ono [4 3] 1A, '%B"

_ 2

%[5 12] Vee

s 10 P~ | ¢

0 [3 e '
2, [7] 10] 266 NN, [~ 8
» [ o) BTN
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Product Specification

Dual JTK Flip-Flop yvifh Set and Reset; 74AC/ACT11112
Negative Edge-Triggered

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
16,8 1J-2J Data inputs
15,9 1K - 2K Data inputs
2,6 1Q-2Q | Data outputs
3,5 7Q-2Q | Data outputs (complements of Q_ outputs)
1,7 1§D - 2§D Set inputs (active Low)
13, 11 1R, - 2Ry, | Reset inputs (active Low)
14, 10 1CP - 2CP | Clock inputs
4 GND Ground (0V)
12 Vcc Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE §D ‘D o 3 X o 5
Asynchronous set L H X X X H L
Asynchronous reset (clear) H L X X X L H
Undetermined’' L L X X X H H
Toggle H H ) h h q q
Load 0" (reset) H H i | h L H
Load "1" (set) H H { h | H L
No change — hold H H 1 | [ q q
No change - hold H H H X X | @ | & |

H = High voitage level steady state
h = High voltage level one set-up time prior to the High-to-Low clock transition
L = Low voltage level steady state
| = Low volitage level one set-up time prior to the High-to-Low clock transition

X = Don't care

q = Lower case letters indicate the state of the referenced output prior to the High-to-Low clock transition
4 = High-to-Low dlock transition

NOTE:

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

(High) level.

LOGIC DIAGRAM

X
X .
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Product Specification

Dual JK Flip-Flop with Set and Reset: ; -
Negative Edge-Triggered AAC/ACTTTTZ2

RECOMMENDED OPERATING CONDITIONS

74AC11112 T4ACT11112
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage™ 30 5.0 55 45 5.0 55 v
Vl Input voltage 0 Vcc [} VCC "
Vo Output voitage 0 Vcc 0 Vcc v
Input transition rise
AvVAv 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 characteristics are specified at Voc < 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
Vee DC supply voltage 0.510+7.0 v
2 V| <0 -20 A
. " m
Ik DC input diode curren Vi>Veo 20
or
\"/
! DC input voltage 0510 Vg +0.5 v
2 VO <0 -50 A
| DC output diode curren Vo>V 50 m
oK 0> Vec
\"
o DC output voltage 0510 Ve, +0.5 v
lo DC output source or Vo=0t Voo 450 mA
sink current per output pin
! DC V.. current * 1100
grc cC mA
lGND DC ground current +100
Tsta Storage temperature 651t 150 °C
Power dissipation per package Above 70°C:derate linearty by 8mW/K 500 mw
Plastic DIP
PTOT T -
Power dissipation per package Above 70°C derate linearly by 6mW/K 400 mw
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are siress ratings only and functional operation of the device at these or any other
conditions beyond those ind d under d operating conditions” is notimplied. E to absolute-maxi -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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Product Specification

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

. . 74AC/ACT11112
Negative Edge-Triggered
DC ELECTRICAL CHARACTERISTICS
T4AC11112 T4ACT11112
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Veo T, = +25°C 6 +85°C Tp = +25°C ‘g +85°c | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
le input voltage 45 | 3.15 3.15 20 20 "
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
V“_ input voltage 45 1.358 1.35 08 08 v
55 1.65 1.65 08 08
30 | 29 29
lOH = -50pA 45 | 44 44 44 44
Vi= 55 | 54 54 54 5.4
High-level A
VOH output voltage or 'OH =-4mA 30 | 258 248 v
V. 45 | 394 38 3.94 38
H 'OH =-24mA
55 [ 494 48 4.94 48
1
lop = -7T5mA 55 385 385
30 0.1 0.1
'OL = 50puA 45 0.1 0.1 0.1 0.1
‘\’/x = 55 0.1 0.1 0.1 0.1
Low-level "
VOL output voltage or 'OL = 12mA 3.0 0.36 044 \%
v 45 0.36 0.44 0.36 0.44
H lop = 24mA
55 0.36 044 0.36 0.44
Iop = 75mA 5.5 165 165
I Input leakage V,=V..or GND 55 0.1 £1.0 0.1 $+10| pA
1 current 1~ 'cc " ) ) : .
Quiescent supply V, = V.. or GND,
Icc current IOI - OOC 55 4.0 40 4.0 40 HA
Supply current, One input at 3.4V, other inputs
lcc | TTL inputs High? at V. or GND 55 098 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. Thisis 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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Product Specification

Dual J-K Flip-Flop with Set and Reset; 74AC/ACT11112
Negative Edge-Triggered

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

T4AC11112
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta=40%Cto UNIT
+85°C
Min Typ Max Min Max
faax Maximum dlock frequency 1 80 110 80 MHz
t Propagation delay 15 6.2 8.2 1.5 9.0
PLH
tone nCPtonQ, nQ ! 15 | 68 85 15 | 93 ns
toLH Propagation delay 2 1.5 57 7.7 15 8.3 ns
tonL nSp, R onQ, nQ 15 77 10.0 1.5 10.9
Setup time, High or Low
's nJ or nK to nf% ! 60 60 ns
Hold time, High or Low
Y nCP to nJ or nK ! ° 0 ns
Clock pulse width
tw High or Low 1 63 6.3 ns
nS_ or N, pulse width,
tw LO\E D 2 45 45 ns
Recovery time
'Rec n§D or nﬁo to nCP 3 15 15 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t = 3ns; C = 50pF
74AC11112
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta j;‘s‘lf to UNIT
Min Typ Max Min Max
tuax Maximum dlock frequency 1 125 180 125 MHz
t Propagation delay 1.5 42 58 1.5 6.4
PLH
torn. nCP o nQ , nQ ! 15 | a7 | 62 | 15 | e ne
t Propagation delay 1.5 39 55 1.5 59
PLH
tort nSp, "Ry 0 nQ , 2 15 | 54 7.1 15 78 ns
Setup time, High or Low
's nJornKto nb'% 1 40 40 ns
Hold time, High or Low
' nCP to nJ or nK 1 05 05 ns
Clock pulse width
tw High or Low ! 40 40 ns
nS_ornl puise width,
tw Lov? KD 2 40 40 ns
Recovery time
Rec n§D or nﬁD to nCP 3 1.0 1.0 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 +0.5V GND =0V; ta =t = 3ns; C = 50pF

74ACT11112
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta ”;"52? to UNIT
Min Typ Max Min Max
fuax Maximum clock frequency 1 125 150 125 MHz
o, Propagation delay 15 | 66 | 82 15 | 90
PLH 1 ns
tor nCPtonQ, 15 6.8 8.4 15 9.3
t Propagation delay 1.5 59 76 1.5 8.1
PLH 2 ns
ot nSp, nAp o nQ , G 15 74 9.1 15 9.9
Setup time, High or Low
's nJornKton ! 40 40 ns
Hold time, High or Low
tH nCP to nJ or nK ! 10 10 ns
Clock pulse width
'w High or Low 1 4.0 40 ns
nS_ or nR_ pulse width,
tw LoR HD 2 45 45 ns
Recovery time
tRec nS, or R, 1o nTP 3 20 20 ns

AC WAVEFORMS AC: Vi =50% Voo, V) =GND 1o Voo ACT:Vy =15V, V,, = GND to 3.0V

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

Dual J-K Flip-Flop with Set and Reset; 74AC/ACT11112
Negative Edge-Triggered

AC WAVEFORMS Ac: Vpy =50% Ve, Vi = GND 1o V. ACT:V,, = 1.5V, V) = GND to 3.0V (Continued)

nS , INPUT \ Va

fe— t,,
R INPUT
- toun
nQ OUTPUT Va
—_; 'm ‘P\.N i
G OUTPUT Va

nCP INPUT Va

Wavef 3. Wavef Showing Recovery Time
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74AC/ACT11132

Quad 2-Input NAND Schmitt-

Trigger

Preliminary Specification
FEATURES GENERAL INFORMATION
« Output capabllity: +24 mA CONDITIONS TYPICAL
SYMBOL PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, = 25°C; GND = OV AC | ACT
level inputs to, ,/ | Propagation delay
PLH C, = 50pF; V.. = SV
+ 500 incident wave switching t | AB Y L = S0pF: Vog = § 5.2 ns
+ Center-pin V and ground con- c Power dissipation VOC =50V; f= 1MHZ; E
figuration to GSinimize high-speed PD | capacitance per gate' | C "= 50pF 27 P
switching noise Cw Input capacitance Vi=0Vor Ve, 35 pF
e |.. category: SSI| Per Jedec JC40.2
cc ! atcn | Latch-up cumrent Standard 17 500 mA
DESCRIPTION Maximum oot f
put rise or - . -
The 74AG/ACT11132 high-performance | 2Y2Y | fall rate Cp = S0pF:Vec =55V | 100 e
CMOS devices combine very high speed Note:
and high output drive comparable to the . Cpp Is used to deusrmme the dynamic power dissipation (Pp) in pW):
most advanced TTL families. Po=CppxVee ‘, +E(C, xVgg 2.4 ) where:
The 74AC/ACT11132 provides four sepa- '| = input frequency in M“i' L= WW load capacitance in pF,
rate 2-input NAND gate functions which = output hqmncy in MHz, Vo = supply voltage in V,
are capable of transforming slowly chang- }: (C x Voc x fg) = sum of outputs
ing input signals into sharply defined,
fr oo adpus sgnle. i i, Y ORDERING INFORMATION
tional NAND gates. PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11132N
(300mil-wide) <40°C 10 +85°C 74ACT11132N
16-pin plastic SO 74AC11132D
(150mil-wide) ~40°C 1o +85°C 74ACT11132D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
n [T U i8] 18 1 _1A W o, ‘: s o 2
# 3 53] 4 18
~3 18 2A = 18
L A 1428 . m Y 3 T N3
oo 2 E vu 1 SA = 11
ano [ 12] Vee 0 38 LA | T N ¢
57 (3] ) . - -]
&[T 10] 38 s 48 LA -—-—: N 7
w3 [ 9]4a ]
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Preliminary 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 1B-4B Data inputs L L H
2,3,6,7 1Y -4Y | Data outputs L H H

4,5 GND Ground (0V) H L H

12, 13 Voc Positive supply voltage H H L

RECOMMENDED OPERATING CONDITIONS

74AC11132 T74ACT11132
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vec DC supply voltage’ 3.0 50 55 45 5.0 55 v
v, Input voltage 0 Vec 0 Vee v
Vo Output voltage 0 vcc 0 Veo v
Input transition rise
AVAV o fall rate 0 100 0 100 nsiV
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vec < 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
Vee DC supply voltage -0.5to+7.0 v
V<0 -20
| DC input diode cument? VoV % mA
>
& 1> Yee
A DC input voltage 0510 Vg +05 v
) Vo <0 -50
) DC output diode current? mA
oK Vo > VCC 50
or
Vo | DC output voltage 0510V, +0.5 v
DC output source or
o sink current per output pin Vo=0tVee +50 mA
lee DC Vcc current +100
or mA
lano DC ground current +100
TSTG Storage temperature -65 to 150 °C
z;:ﬁ'” ‘gf;“‘“m per package Above 70°C:derate finearly by 8mW/K 500 mw
P.
Tor Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearty by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other

conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.
2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Preliminary Specification

Quad 2-Input NAND Schmitt-Trigger 74AC/ACT11132
DC ELECTRICAL CHARACTERISTICS
74AC11132 T4ACT11132
T, = 40°C T, = 40°C
SYMBOL|  PARAMETER TEST CONDITIONS Voo |TA=*25°C| ATasec [Ta=+25C| A7 geec | UNIT
V | Min { Max | Min | Max | Min | Max | Min | Max
30 22 22
V. Positive-going
Te | e 45 32 32 20 20| y
55 39 39 20 20
30 | 05 05
V. Negative-going
T e i 45 | 09 09 08 08| vy
55 | 1.1 1.1 08 08
30|03 |12]03 |12
avy :3"’_’;"‘) 45 (04|14 ]oa14]0a]12]0a] 2]
Te T 55| 05|16 | 05| 16|04 | 1.2 | 04 | 12
30 | 2.10 2.10
High-level
Vit | input vottage 45 |3.15 315 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-leve!
Vi | inpotvoltage 45 135 135 08 08| vy
55 165 165 08 08
30 | 29 29
lop = “50HA 45 | 44 44 44 44
\:’I = 55 | 54 54 54 54
High-level L -
Vo | ovmt veltage b [igy = 4mA 30 | 258 248 v
Voo 1, - -2um 45 394 38 384 38
55 | 4.94 48 454 48
1
Top = -TSMA 55 3.85 385
30 0.1 0.1
Top = 50pA 45 0.1 0.1 0.1 0.1
‘\’,l - 55 0.1 0.1 0.1 0.1
Low-level 'Y -
VoL | output voltage or |lop=12mA 3.0 0.36 0.44 v
! . . . 44
Vet {1, = 24ma 45 0.3 0.44 0.36 [)
55 0.36 0.44 0.36 0.44
1
lop = 75mA 55 165 165
Input leakage
! . V, = Vg Of GND 55 0.1 1.0 0.1 £10| A
Quiescent supply V, = V.. or GND,
oo | oesc e 55 40 40 40 © |
Supply current, One input at 3.4V, other inputs
Alec | TTL inputs High? at V. or GND 85 08 101 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. This is the increase in supply current for gach input that is at one of the specified TTL voitage levels rather than OV or Vct:'
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Preliminary Specification

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

AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND =0V;tg =t = 3ns; C,_ = SOpF

74AC11132
sYMBOL PARAMETER WAVEFORM T, = +25°C Taz o lte UNIT
Min Typ Max Min Max
t Propagation delay 1.5 6.9 9.0 15 9.7
PLH 1
PHL nA, nB to n¥ 15 | 76 | 95 | 15 | 104 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tg =t =3ns; C, = 50pF
74AC11132
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta :;‘;,;c te UNIT
Min Typ Max Min Max
toLH Propagation delay 1 1.5 49 6.6 1.5 71 ns
toL nA, nB to n¥ 15 54 70 1.5 76
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; t, = t, = 3ns; C, = S0pF
74ACT11132
SYMBOL PARAMETER WAVEFORM T, = +25°C Tp=-40°Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 1.5 1.5
PLH 1
oL nA, nB to n¥ 15 15 ne
AC WAVEFORMS AC :V,, = 50% Ve, Vyy = GND 19 V. ACT : V= 1.5V, Vjy = GND 10 3.0V
nA, nB INPUT Ve
o toun
n¥ OUTPUT Vu
Waveform 1. Waveforms Showing the input (nA, nB) to Output
(nY) Propagation Delays
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FEATURES

- Demultiplexing capabllity

< Multiple input enable for easy
expansion

Ideal for memory chip select
decoding

Inverting outputs

Output capabillity: +24 mA

« CMOS (AC) and TTL (ACT) volitage
leve! inputs

« 500 Incident wave switching

Center-pin Vc and ground con-

figuration to nﬁnlmlzo high-speed

switching noise

'cc category: MSI

DESCRIPTION

The 74AC/ACT11138 high-performance
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 (Ag AL A)
and when enabled, provide elght mutua y
exclusive, active-Low outputs (Y -y 7)-
The devices feature three enable mputs,
two active-Low (E,, E,) and one active-

/4AC/ACT11138
3-to-8 Line Decoder/

Demultiplexer; Active-Low

Preliminary Specification

GENERAL INFORMATION

CONDITIONS TYPICAL

SYMBOL PARAMETER TA = 25°C; GND = OV AC ACT UNIT

t,, .,/ | Propagation delay

PLH C, = 50pF; V.. = 5V 6.0 6.1 ns

o | Anto Yn t ce

Power dissipation Van =5.0V; f = 1IMHz;
Cpp capacitance’ C, = SOpF 56 61 PF
Ci Input capacitance V,=0Vor Ve, 35 35 pF
Per Jedec JC40.2
liatcn | Latch-up current Standard 17 500 | 500 | mA
Maximum input rise or

avav | o "m'“ MPULTISE OF | ¢, = 50pF; Vo = 5.5V 10 | 10 | nsv
Note:
1. cPD is used to densrmme the dynamic power dissipation (P in uW):

P -C xf+2(c xV xlo)whtre
f, = input !raquency in MHz, C L= output load capacitance in pF,
= output !requency in MHz, V = supply voltage in V,

2(0 xVee xfo)-sumo'oumuts

ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE

16-pin plastic DIP 74AC11138N

(300mil-wide) 40°C 10 +85°C 74ACT11138N

16-pin plastic SO T4AC11138D

(150mil-wide) “40°C 10 +85°C 74ACT11138D

allel expansion of the devices to a 1-0f-32  The devices can be used as eight output

(5 lines to 32 lines) decoder with just four

demultiplexers by using one of the ac-

E'ghﬁ Ever{outputdwgl be P:gr:‘un.lrt:’ss '11138's and one inverter. tive-Low enable inputs as the data input
a are Low an ﬁ;s 9 'S and the remaining enable inputs as
mumplo enable function allows easy par- strobes
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
v, O] J KA ™ X 1o Dx. [N\ 16
V' E 18] A, 1 3 %‘ } e 7 P
Y, E 4] A | ] | —-—2 N 2
3 1 3
awo ] 5] 8, A ¥ -
v, 3] 12] Ve . e
¥y (8] 11E, Yo Y, Y, Y Y, Y, Y, Y ) P~
_ o Y1 Y2 V3 Ve Yy Y Yy BLIaN
= o 71771717 n ~—*
v, (3] A 11235678
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Preliminary Specification

3-t0-8 Line Decoder/Demultiplexer; Active-Low 74AC/ACT11138

PIN DESCRIPTION

PIN NUMBER | SYMBOL NAME AND FUNCTION
15, 14, 13 Ao to A2 Address inputs
10,9 E,.E, | Enable inputs (active Low)
1 E, Enable input (active High)
16,8,7,6,
5321 YooV, | Outputs
4 GND Ground (0V)
12 Vcc Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
E, E, E, A, A, A, v, Y, \A A \A \A v, Y,
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
LOGIC DIAGRAM
A A A wE‘ oE il %
1 u‘|7 “47 H‘A
[ s 1 16
Y, A Y, Y, A v, v, A
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Preliminary Specification

3-to-8 Line Decoder/Demultiplexer; Active-Low 74AC/ACT11138
RECOMMENDED OPERATING CONDITIONS
T4AC11138 T4ACT11138
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Voo DC supply voltage' 30 5.0 55 45 5.0 55 v
V' Input voltage 0 Vcc Vcc v
Vo Output voltage [} Vcc Vcc v
Input transition rise
AVAV or fall rate [} 10 0 10 ns/V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:
1. No electrical or switching ch istics are specified at Vi, < 3V. Operation b 1 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
\Icc DC supply voltage 0.510+7.0 \
V| <0 -20
| DC input diode current? mA
K VI > Vcc 20
or
i DC input voltage 0510V 405 v
Vo <0 -50
| DC output diode current? mA
oK VO > Vcc 50
or
Vo DC output voltage 0510 Vg 405 v
DC output source or
lo sink current per output pin Vo=0wVee 50 mA
lec DC Ve current $200
or mA
laND DC ground current 4200
Tste Storage temperature -65 to 150 °C
Power dissipation per package y "
o Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
Tor Power dissipation per package ] )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW

NOTES:

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

conditions beyond those indi d under
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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Preliminary Specification

3-to-8 Line Decoder/Demultiplexer; Active-Low 74AC/ACT11138
DC ELECTRICAL CHARACTERISTICS
T4AC11138 T4ACT11138
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS v’;c TA = +25°C !Ao +85°C T, = +25°C 6 +85°C UNIT
V | Min [ Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
Viu input voltage 45 |3.15 3.15 20 20 v
55 (385 3.85 20 20
30 0.90 0.90
Low-level
v'L input voltage 45 1.35 1.35 08 08 \"
55 1.65 1.65 08 08
30| 29 29
|0H = -50pA 45 | 44 4.4 44 44
Vi= 55 | 54 54 54 54
High-level Vl
VOH output voltage or IOH = -4mA 30 | 258 248 v
V. 45 (394 38 3.94 38
H | oH * -24mA
55 | 494 48 494 48
T
IOH = -75mA §5 3.85 3.85
3.0 0.1 0.1
IOL-SO;;A 45 0.1 0.1 0.1 0.1
vi= 55 01 0.1 01 0.1
Low-level Vi
VOL output voltage or IOL = 12mA 3.0 0.36 0.44 \"
v 45 0.36 0.44 0.36 0.44
H 1o, =24mA
oL 55 0.36 0.44 0.36 Q.44
T
|OL = 75mA 55 1.65 1‘65
Input leakage
h current V' = Vcc or GND 55 10.1 1.0 0.1 +1.0 HA
Quiescent supply V, = V.. or GND,
ICc current Ié - OOC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs High? at Vi 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. Thisis the increase in supply current for each input that is at one of the specified TTL voitage levels rather than OV or VOC'
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Preliminary Specification

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

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

74AC11138
sYMBOL PARAMETER WAVEFORM T, =425 Tz ioste uNIT
Min Typ Max Min Max
toin Propagation delay 1 15 83 10.2 15 1.4 ns
tor A Y 15 8.9 109 15 12.2
oL Propagation delay 2 15 7.2 9.2 15 10.2 ns
tont A 15 7.3 0.4 15 10.5
t Propagation delay 15 8.2 104 15 1.5
PLH 2 ; ns
ton E to 3: 1.5 83 10.4 15 11.6
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V:t. = tz = 3ns; C = 50pF
T4AC11138
SYMBOL PARAMETER WAVEFORM T, = 426°C Ta :;‘s”_: to UNIT
Min Typ Max Min Max
toun Propasatlon delay 1 15 5.7 73 15 8.1 ns
tom A oY, 1.5 8.2 7.9 1.5 8.8
oL Propagation delay 2 15 5.1 69 | 15 | 75 ns
touL Eato Y, 1.5 5.2 6.9 15 7.7
t Propagation delay 15 58 76 15 83
PLH 2
tony Ew?, 15 | s6 | 75 | 15 | 83 "
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq = tg = 3ns; C, = 50pF
74ACT11138
SYMBOL PARAMETER WAVEFORM T, =425°C Ta ‘:;‘s?,°c° to UNIT
Min Typ Max Min Max
toLn Propagation delay 1 15 57 8.1 15 88 ns
torL ALY 15 6.4 8.0 15 9.1
toLm Propagation delay 2 15 53 75 15 8.1 ns
oL Eyto Y, 15 5.8 75 15 8.4
t Propagation delay ‘ 15 6.2 8.1 15 8.8
PLH 2 ’
tory. EoY, 15 | s8 | 80 | 15 | 89 "
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Preliminary Specification

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

74AC/ACT11138

AC WAVEFORMS AC :V,,=50% V¢, Vi = GND o V.. ACT :V,, = 1.5V, V,, = GND to 3.0V

Waveform 1. Waveforms Showing the inputs (A". %) to
Output (V,) Propagstion Delays

Waveform 2. Waveforms Showing the input (E,) to Output
(V) Propagation Delays

APPLICATION
A.
A‘
: vy l 2 l r v l

]

.l 'l" .l lllj .I 'I.Q '1 ‘I‘I
| 11 | | ] [ 1]
A A A E Ay Ay A E Ay Ay A, E Ay A A E
AC/ACT11138 AC/ACT11138 AC/ACT11138 AC/ACT11138
'o V' V’ '3 VA 'l 'I '7 V. V‘ vl Va V‘ Y. V. v" V. 'I vl V, Y‘ V. V. Y' YC Y' yz vl YA '! VI v1
YTYTYYYTYY TYYYYYYY TYTTYTTYTTTYTTTY TTTYTYYTYY
[ A T T I N A | [ I I | [ I N A O B B I T T T R A
L P PR Yy
Expansion to 1-0f-32 Decoding
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FEATURES

Output capability: 124 mA

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

- 50Q Incident wave switching

Center-pin V.. and ground configu-
ration to cxinlmlu high-speed
switching noise

« Il category: MS!

DESCRIPTION

The 74AC/ACT11151 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11151 provides an 8-to-1
mutltiplexer with three select lines and a
common enable. The state of the Select
(S ) inputs determines the particular input
line from which the data comes. The En-
able (E) input is active-Low. When E is
High, the Y output is forced Low and the ¥
is forced High regardless of all other input
conditions.

The device is the logic implementation of
a single pole, 8 position switch whara the

position of the switch is determined by the
logic levels supplied to the Select inputs.

PIN CONFIGURATION

JT4AC/ACTI115]1

8-Input Multiplexer

Preliminary Specification

GENERAL INFORMATION

BOL AAM CONDITIONS TYPICAL
o] PARAMETER UNIT
sYM T, =25°C; GND = OV AC | ACT
t,, ./ | Propagation delay .
PLH = =
tp'l:“. 'n oY CL S0pF; Vcc 5V 48 6.6 ns
Power dissipation Van =5.0V; f = 1MHz;
Cep capacitance C, = 50pF 52 56 PF
Cin Input capacitance Vi=0VorV.. 35 35 pF
Maximum input rise or C 50pF; V.. = 55V
avav fall rate; Data inputs at -55°C ¢ 10 10 nsiV
Note:
1. cPO is used to damrmme the dynamic power dissipation (P in pW):
PD-C xf+2(C xV xlo)where
f' = input frequency in MHz, c = output load capacitance in pF,
= output frequency in MHz, V = supply voitage in V,
Z(C xV x'o)-sumofoulputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11151N
(300mil-wide) ~40°C to +85°C 74ACT11151N
16-pin plastic SO 74AC11151D
(150mil-wide) ~40°C 10 +85°C 74ACT11151D
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

N and D Packages

2 N "X
'] ~ —n 116 15 14 13 11 10 9 s )
£ z LR
= LITTTLT N
v 5411 Ty 1y 1y lg I Ig Hg | 1 °
[ ] 1 2 3 4 s [] 7 1
ano [4 3], s —1s, .|,
° 7—8 s 2
¥ [ 12] v .« .1' w1, O~ 8
s, (¢ [11]1, 2—qE 13l
s, [T [70] 14 Y Y :; :
s, [ 3] [ o]+, l T 0 7
3 5
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Preliminary Specification

8-Input Multiplexer 74AC/ACT111561

LOGIC DIAGRAM

PIN DESCRIPTION

PIN NUMBER | SYMBOL NAME AND FUNCTION
6,78 S, Select inputs
2 E Output enable input
:31?1':’01; |° - I7 Data inputs
3,5 \A4 Data outputs
4 GND Ground (0V)
12 vcc Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
S, | 8 | S E Y Y
X X X H L H
(R O O T PO O S
L L H L R T,
L H L L L | T
L H H L Iy Ty
H L L L I T,
H L H L Ig Tg
H H L L lg Tg
H H H L 1, |
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Preliminary Specification

8-Input Multiplexer 74AC/ACT11151
RECOMMENDED OPERATING CONDITIONS
74AC11151 74ACT11151
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage™ 30 5.0 55 45 5.0 55 v
VI Input voltage 0 Vcc Vcc 1
Vo Output voltage 0 Vc’c Vcc \
AVAV Input transition rise or fall rate 0 10 o 10 ns/V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:
1. No electrical or switching characteristics are specified at Voc < 3V. Operation b 1 2V and 3V is not recommended, but within that range, a device output will

maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'

Plastic surface mount (SO)

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage -0.5t0+7.0 Vv
. X V' <0 -20
| DC input diode current? VoV % mA
>
i Ve
vl DC input voltage 05t Vcc +0.5 "
VO <0 -50
) DC output diode cumrent? mA
g”( Vo > VCC 50
Vo | DC output voltage 0510V 405 v
DC output source or
lo sink current per output pin Vo=0w Ve 50 mA
|cc DC V'..:c current +100
or mA
laND DC ground current 4100
TSTG Storage temperature -65 o 150 °C
i;’;‘t’; ‘gf;"’“m per package Above 70°C:derate linearly by BmW/K 500 mw
P.
TOT | Power dissipation per package Above 70°C:derate linearly by 6mW/K 400 mw

NOTES:

1. Stresses beyond those listed may cause permanent damng. © lho device. These are stress ratings only and functional operation of the device at these or any other

conditions beyond those indk d under
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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Preliminary Specification

8-Input Multiplexer 74AC/ACT11151
DC ELECTRICAL CHARACTERISTICS
74AC11151 74ACT11151
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vee Ty = +25°C 6 +85°C T, =+25°C Q +85°c | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 (210 2.10
High-level
VIH input voltage 45 | 3.15 3.15 20 20 "
55 | 385 385 20 20
3.0 0.90 0.90
Low-level
V"_ input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 08 08
30|29 29
IOH = -50pA 45 | 44 44 44 44
vi= 55 | 54 54 54 54
High-level \"
Vou output voltage o loy = 4mA 30 |258 248 v
v 45 394 38 3.94 38
H 'OH = -24mA
55 | 494 48 494 48
T
loy = -75mA 55 385 385
3.0 0.1 0.1
Iop = SOKA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level \
VOL output voltage or IOL = 12mA 3.0 0.36 044 \
V) 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 0.44 0.36 0.44
i
lop = 75mA 55 1.65 1.65
l, | b leakage V, = Vg Of GND 55 £0.1 110 £0.1 £0| pA
Quiescent supply V, = V.. or GND,
lec current lé - OCC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
8lec | TTLinputs High? at V. 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. Thisis the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VOC‘
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Preliminary Specification

8-Input Multiplexer 74AC/ACT1115]
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V; t, =t; = 3ns; C, = S0pF
74AC11151
sYMBOL PARAMETER WAVEFORM T, = +25°C Tanbos e UNIT
Min Typ Max Min Max
t Propagation delay 1.5 7.2 85 15 9.4
r::': oY 2 15 73 89 15 96 ne
t Propagation delay 15 70 8.3 1.5 9.1
t::: ™ 2 15 70 8.4 15 9.1 ne
1 Propagation delay 15 | 101 | 117 | 15 | 128
ooy, StoY 2 15 | 100 | 121 | 15 | 131 "
1 Propagation delay 15 | 98 | 116 | 15 | 126
::LH"L' StV 2 15 99 | 17 | 15 | 127 ne
1 Propagation delay 15 45 57 15 | 62
ey, oY ! 15 46 6.0 15 65 ns
t Propagation delay 15 5.2 6.4 1.5 68
tory, BtV ! 15 5.0 63 15 68 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tq =t = 3ns; C_=50pF
T4AC11151 )
SYMBOL PARAMETER WAVEFORM T, = +25°C  Ta=40°Cto UNIT
A +85°C
Min Typ Max Min Max
1 Propagation delay 15 | 47 6.0 15 | 66
c:LH': oY 2 15 48 6.1 15 66 ne
t Propagation delay 1.5 45 5.7 1.5 6.2
PLH
tort I, % 2 15 47 | 59 15 | 65 ns
t Propagation delay 1.5 6.4 78 1.5 85
PLH
tor StoY 2 15 | 65 | 8o 15 | 88 ns
t Propagation delay 1.5 63 76 1.5 83
oy, St 2 15 | s3 | 77 | 15 | 85 "
t Propagation delay 15 31 43 1.5 46
PLH
tor EtoY ! 15 33 46 15 5.0 ne
t Propagation delay 1.5 3.7 49 1.5 53
PLH
tori EwV ! 15 3s 46 15 50 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t = 3ns; C = 50pF
74ACT11151
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta -’:sc:;c to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 6.3 7.7 15 8.3
PLH
ot 1Y 2 15 | 69 | 84 | 15 | 90 ne
toun Propagation delay 2 15 62 77 15 | 82 ne
torr I, % 15 57 | 70 15 77
toun Propagation delay 2 15 90 | 105 | 15 | 115 e
tort Sy 15 83 | 101 | 15 | 110
Yoy Propagation delay 2 15 78 9.4 15 103 ns
tomL StV 15 84 | 100 | 15 | 110
t Propagation delay 1.5 49 6.3 1.5 6.6
PLH
torn EtoY ! 15 44 57 15 | 62 ns
t Propagation delay 1.5 50 6.2 15 6.7
PLH 1
tor EwY 15 53 | 67 15 74 ns
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Preliminary Specification

8-Input Multiplexer 74AC/ACT11151

AC WAVEFORMS Ac: Vi =50% Ve, Vg = GND o Vo, ACT: V= 15V. V= GND to 3.0V
vI

(o o
v, YouteuTs Va

Waveform 1. Waveforms Showing the Enable Input (E) to Wavef: 2. Waveforms Showing the Data Inp (nlo, nl,‘)
Output (Y, V) Propagation Delays and Select Input (S ) to Output (Y, V) Propagation Delays
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74AAC/ACT11158
Quad 2-Input Multiplexer; INV

Preliminary Specification

FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Output capability: +24 mA SYMBOL|  PARAMETER 1. = 25°C: GND = OV ac T acT| M7
« CMOS (AC) and TTL (ACT) voltage : AT i
level inputs toLn P{Oplloa"mvdelay C, = 50pF; Vg = 5V a0 ne
» 50Q incident wave switching oL nlo ly 0 1
c Power dissipation Vcc =50V; f = 1MHz;
« Center-pin V.. and ground configu- PD capacitance per gate' | C.” = 50pF 33 PF
ration to mMinimize high-speed . L
switching nolse Cin Input capacitance V) =0Vor Ve 35 pF
. . Per Jedec JC40.2
I category: MSI I atcH | Latch-up current Standard 17 500 mA
DESCRIPTION Maximum input rise or | C,_ = S50pF; V. = 5.5V
avav fall rate; Data inputs atl -55°C i 10 nsV
The 74AC/ACT11158 high-performance Noter
CMOS devices combine very high speed ) " . N . o . .
and high output drive comparable to the 1. Cpp is used to P the dynamic pozwer e (Pp in uW):
most advanced TTL families. Po=Cpp* Vg * !+ Z (G x Ve xfo) where:
f| = input frequency in MHz, CL = output load capacitance in pF,
The 74AC/ACT 11158 provides four 2-to-1 fo = output frequency in MHz, V., = supply vottage in V,
mukiplexers with a common selector and C xV_2xf )= f outputs
acommon enable. The state of the Select 20 x Ve x1g) = sum of outp
(S)input determines the particular register
from which the data comes. The Enable ORDERING INF ORMATION
(E)inputis active-Low. When E is High, all PACKAGES TEMPERATURE RANGE ORDER CODE
ofthe inverting outputs (Y) are forced High 20-pin plastic DIP 40°C to +85°C 74AC11158N
regardless of all other input conditions. (300mil-wide) 74ACT11158N
The device is tho'l.ogic implemantation of mi:mso ~40°C to +85°C 774?001'11111155‘;%
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
U ‘—‘EN
:E 2t 0 20 18 14 12 19 17 13 1 LLInN P¥
= s LI L]
3] e L
o E 1lg Ay Mg Mg 1y A, N, 4, 20 7 Mux
ano [3 72, w_], 2
ano 3 78] Vee 1—1s “
ano o 8] Ve oo [0 [~ 3
wo 2 o T 1 1 1 ;
Ww[e (73], 2 3 . . Ty N8
[ 2] w,
&[0} 14, :—:——' N9
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Preliminary Specification

Quad 2-Input Multiplexer; INV 74AC/ACT11158
LOGIC DIAGRAM
s N
| "

",

Héf

/

2, 1 1.~
P S
x, i’—-D |
4, |> | ] o«
o >
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 S Common select input
20, 18, 14, 12 nlg-nly | Datainputs
19,17, 13, 11 nl1 - nl1 Data inputs
2,3,8,9 1Y-4Y | Data outputs
10 E Output enable input
4,5.6,7 GND Ground (0V)
15, 16 V@ Positive supply voitage
FUNCTION TABLE
SELECT DATA
ENABLE INPUT INPUTS OUTPUT
—
E s nly | nl, Y
H X X X H
L L L X H
L L H X L
L H X L H
L H X H L
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Preliminary Specification

Quad 2-Input Multiplexer; INV 74AC/ACT11158

RECOMMENDED OPERATING CONDITIONS

T4AC11158 74ACT11158
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Veo DC supply voltage” 3.0 5.0 55 45 5.0 55 v
VI Input voltage 0 Vcc 0 Vcc
Vo Output voltage 0 V,::c 0o Vcc v
ition ri Data 0 10 0
AVAV Input transition rise nsiV
or fall rate Select and Enable [} 5 )
TA Operating free-air temperature 40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at vcc < 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 0.510+7.0 v
. ) V,<0 -20
| DC input diode current? Y % mA
| >
o« 1> Yce
vl DC input voltage 0.5t Vcc +05 \"
VO <0 -50
| DC output diode current? VsV % mA
>
oK o> Vcc
V0 DC output voltage 0510 Vcc +0.5 v
DC output source or
'0 sink current per output pin VO ~0® VCC 50 mA
lam DC V. current 100
or mA
lanD DC ground current +100
TSTG Storage temperature 65 to 150 °C
Power dissipation per package o "
. Plastic DIP Above 70°Cderate linearly by 8mW/K 500 mW
Tor Power dissipation per package "
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indi dunder® ded operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Quad 2-Input Multiplexer; INV 74AC/ACT11158

DC ELECTRICAL CHARACTERISTICS

T4AC11158 T4ACT11158
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C le +85°C 'l'A = +25°C é +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 {210 2.10
High-level
le input voltage 45 | 3.15 3.15 20 20 \"
55 {385 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 0.8 0.8 v
55 1.65 1.65 0.8 0.8
30 | 29 29
Ton = -50MA 45 | 44 44 44 44
vi= 55 | 54 54 54 54
High-level A\
VOH output voltage or 'OH = -4mA 3.0 | 258 248 Vv
) 45 | 394 38 3.94 38
H IOH = -24mA
55 | 494 48 4.94 48
1
IOH = -75mA 55 3.85 3.85
3.0 0.1 0.1
loL = SOMA 45 0.1 0.1 0.1 0.1
‘\’; = 55 0.1 0.1 0.1 0.1
Low-level L "
VOL output voltage or |0L 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 0.44 0.36 0.44
1
'OL = 75mA 55 1.65 1.65
Input leakage
ll current VI = Vcc or GND 55 0.1 +1.0 $0.1 +1.0 HA
Quiescent supply V, = V.. or GND,
Icc current I:) - OOC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Blce | TTL inputs High? at Vi, 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. Thisis 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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Preliminary Specification

Quad 2-Input Multiplexer; INV 74AC/ACT11158

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

74AC11158
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=40"Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 1.5 53 73 15 79
PLH 2 ns
tonL nly, nl, to nY 15 5.4 7.7 1.5 84
1 Propagation delay 15 53 72 15 79
ooy, Eton ! 15 58 78 15 | 87 ns
t Propagation delay 15 6.0 8.1 15 89
they, Stwon 2 15 | 62 | 85 | 15 | o4 ns
HL
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t =3ns; C_=50pF
74AC11158
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta i;‘sfg to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 38 54 1.5 57
t:;’: nl,, nl, o ¥ 2 15 40 56 15 64 ne
1 Propagation delay 15 39 54 15 59
ooy, Ewn ! 15 | 43 | s8 15 | 64 ns
t Propagation delay 15 43 6.1 5 6.7
(:h': Ston 2 15 45 6.1 5 6.9 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tp =tg = 3ns; C = 50pF
74ACT11158
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta t:s?: to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 1.5
PLH 2 ns
o nly, nl, © nY 1.5 15
t Propagation delay 15 1.5
PLH 1 ns
oL Ewn 15 15
t Propagation delay 1.5 1.5
PL
'PH’: Ston 2 15 1.5 ns

AC WAVEFORMS AcC: V= 50% Ve, Viy = GND to Voo ACT 0 V), = 1.5V, V), = GND t0 3.0V

EINPUT ng,nly,8
INPUT
¥ OUTPUT
" ¥, ouTPUT
Waveform 1. Waveforms Showing the Enable Input (E) to Waveform 2. Waveforms Showing the Data Inputs (nl, nl.)
Output (nY) Propagation Delays and Select Input (S) to Output (nY) Propagation Delays
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J4AC/ACT11160

Synchronous Presettable
Synchronous BCD Decade
Counter; Asynchronous Reset

Preliminary Specification

FEATURES GENERAL INFORMATION
TYPICA
- Synchronous counting and loading | gymsoL PARAMETER CONDITIONS L UNIT
T, = 25°C; GND = 0OV AC ACT
« Two count enable inputs for n-bit 5 e A
cascading tpLy/ | Propagation delay C, = 50pF; V... = 5V 6.4 ns
= Hi L *'CC :
- Positive edge-triggered clock teHL P, 0 of‘ (FE‘ High)
c Power dissipation Vcc =5.0V; f = 1MHz; 49 £
« Asynchronous reset PD capacitance per gate’ | C"= S0pF p
+ Output capabliity: £24mA CIN Input capacitance VI =0Vor Vcc 35 pF
« CMOS (AC) and TTL (ACT) voltage Per Jodoc JC40.2
level inputs ILatc | Lateh-up current Standard 17 - 500 500 mA
+ 50Q Incident wave switching Maximum input fi
put rise or .
« Center-pin V.. and ground conflgu- AYAY | fall rate Cy = 50pF: Vo = 55V 10 10| sV
ration to minimize high-speed Maximum clock
lwhchlng nolse 'MAX frequency CL = S0pF; Vw =50V 175 MHz
* loc category: MSI Note:
DESCRIPTION 1. cPD is used to determine the dynamic power dissipation (PD in uW):
Po=Cpp* Voo xfy + £ (C x Vo x f) where:
'ér;:o7SAAC/ACT1 1160 high-performance f, = input frequency in MHz, C_= output load capacitance in pF,
devices combine very high speed o= fr nMHZ. V. = inV
and high output drive comparable to the Y c ou?;ulzejuemym 'l' ﬁ supply voltage in V.,
most advanced TTL families. (G x V" x ) = sumof outp
. ORDERING INFORMATION
The 74AC/ACT 11160 4-bit synchronous
presettable decade counters feature an PACKAGES TEMPERATURE RANGE ORDER CODE
internal carry look-ahead and can be used 20-pin plastic DIP -40°C to +85°C 74AC11160N
for high-speed counting. Synchronous (300mil-wide) 74ACT11160N
operation is provided by having all flip- 20-pin plastic SO ANOA o L OEOA 74AC11160D
flops clocked simultaneously on the posi- (300mil-wide) Dbt 74ACT11160D
tive-going edge of the clock.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
@) 0 18 17 14 13
= 1 L]
o, 2] 9] cp PE D, D, D; D,
o, (3] )0, 12 —| cep
ano [4] 1o, " —jour ol—
GnD [ 18] Voo 1 —]cp 18 2
20 —q MR V4 3
GND [ 18] Vee a, o, a, 0,
ano 7] 53] 0, [T ] S .
. 3] (73] 0, 2 3 8 9 n_ 2
a; [9] 12] cep 4CTx0 1
PE [0} 11] CET
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Preliminary Specification

Synchronous Presettable Synchronous BCD Decade

Counter; Asynchronous Reset

74AC/ACT11160

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

PIN DESCRIPTION

A Low level at the Master Reset (MR)
input sets all four outputs of the flip-flops
(Q, - Q,) to Low levels, regardless of the
lovels at CP, PE, CET, and CEP inputs
(thus providing an asynchronous clear
function).

PIN NUMBER SYMBOL NAME AND FUNCTION
20 MR Asynchronous master reset (active Low)
19 cP Clock input (Low-to-High, edge-triggered)
18,17, 14,13 Do - Ds Data inputs
12 CEP Count enable input
10 BE Parallel enable input (active Low)
1 CET Count enable carry input
18,17, 14,13 Oo - 03 Counter outputs
1 TC Terminal count output
4,56,7 GND Ground (0V)
15, 16 Vcc Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
MR | cp |CEP|CET| PE| D | Q | TC
Reset (clear) L X X X X X L
p HI ] x[ x| 1] L
Parallel load
H ) X X | h H
Count’ H| T h| h| h| X count
H X | X h X
Hold (do nothing)’ b
H X X | h X q, L

H = High voitage level
L = Low voltage level

h = High voltage level one setup time prior to the Low-to High clock transition
| = Low voltage level one setup time prior to the Low-to High clock transition

X = Don't care

q = State of the referenced output prior to the Low-to High clock transition

T = Low-to-High clock transition
NOTE:

1. The TC output is 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 pulse of a
duration approximately equal to the High
leveloutputof Q. This pulse can be used
to enable the next cascaded stage.



Preliminary Specification

Synchronous Presettable Synchronous BCD Decade

74AC/ACT11160
Counter; Asynchronous Reset
STATE DIAGRAM TIMING DIAGRAM
W
o all
0 . —
4 1 —
o 2 —
o 3
ce
CEP LJJ —
CET T 1
a, Sy TN ey BN
Q. T
Q 2 1
Q 3
TC |
] ] 1 2 3
¢————COUNT <+ INHIBIT
RESET PRESET

LOGIC DIAGRAM

g 0> L]

1

op‘—'-D: P cp cp
2 3 2 3 - r " 3

W2 e L

1

LEaN

.
LN
o~

c
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Preliminary Specification

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

RECOMMENDED OPERATING CONDITIONS

74AC11180 74ACT11160
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 3.0 5.0 55 45 50 55 v
v, Input voltage 0 Vee 0 Vee v
Vo Output voltage 0 Vee (1] Vee v
Input transition rise
AvVAv 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 characteristics 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 1t0+7.0 v
. _ V<0 -20
| DC input diode current? mA
K Vl > Vcc 20
or
i DC input voltage 0510 Vg 405 v
Vo <0 -50
| DC output diode current? VsV rm mA
>
g’( 0~ 'cc
Vo | DC output voltage 0510 Vg 405 v
DC output source or
'o sink current per output pin Vo=0% Ve 50 mA
| cc DC Vcc current +125
or mA
lanD DC ground current +125
Tsta Storage temperature -65 to 150 °C
Power dissipation per package Above 70°C:derate linearly by BmW/K 500 mW
P Plastic DIP
Tor Power dissipation per package ;
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:
1. Stnmoboyondmnmdmaymu pomnomdmoobmwovlu These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indk d under P g conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

2. The input and output voitage ratings may be exceeded if the input and output current ratings are observed.
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Synchronous Presettable Synchronous BCD Decade 74AC/ACT11160
Counter; Asynchronous Reset

DC ELECTRICAL CHARACTERISTICS

74AC11160 T4ACT11160
T, =-40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C 6 +85°C 'I'A = +25°C le +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 |2.10 2.10
High-level
Viu input voltage 45 | 3.15 3.15 20 20 v
55 | 385 385 20 20
30 0.90 0.90
Low-level
Vi input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 0.8 08
30 | 29 29
Iop = “S0KA 45 | 4.4 4.4 44 44
vi= 55 | 54 54 54 54
High-level Vi Iop, = 4mA 30 258 2.48 v
Vou output voltage or OH ™ - . .
v 45 394 38 3.94 38
H Iy = -24mA
55 |4.94 48 494 48
1
lop = -TSmA 55 385 385
30 0.1 0.1
IOI.'SO"A 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 01 0.1
Low-level Vn_
VOL output voltage or IOL = 12mA 30 0.36 044 v
v 45 0.36 0.44 0.36 0.44
H lop = 24mA
55 0.36 0.44 0.36 0.44
lop = 75mA" 55 1.65 165
Input leakage .
lI current Vl = Vcc or GND 55 0.1 +1.0 $0.1 12 HA
Quiescent supply V, = V.. or GND,
lec current A ‘l) . ¢C 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs High? atV,. o 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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Synchronous Presettable Synchronous BCD Decade

Counter; Asynchronous Reset 7AAC/ACTITIE0
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0V; t, =t =3ns;C, = 50pF
74AC11160
SYMBOL PARAMETER WAVEFORM T, = e25°C Ta ::522 to UNIT
Min Typ Max Min Max
'M AX Maximum clock frequency 1 110 130 90 MHz
P | Ry PE =t ' ts | o0 | 121 | 15 | e | ™
e X ! ts | a5 | 14 | s |rer | ™
| T o EHEFHEHEE
o | Lz IR
ton a’;’;";:m delay 2 15 9.2 12.1 15 13.4 ns
tonL a’ga:’:gm delay 2 15 1.7 | 144 15 16.3 s
tg g:‘:‘o’éi;“" High or Low 4 40 45 ns
ty g:':,”g“,"' High or Low 4 00 05 ns
tg g'é“:: g’;“" High or Low 4 55 6.0 ns
Y, :-"E":oﬁg': » High or Low 4 00 0.0 ns
N s | % -
e I -
ty g:::"of“'_'::w“"‘ (load) 1 46 56 ns
ty ﬁ::%“f::“dm (count) 1 46 56 ns
tw mp“'” width, 2 48 56 ns
taec a?’;’:‘::’; time 2 55 6.0 ns
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Synchronous Presettable Synchronous BCD Decade

74AC/ACT11160
Counter; Asynchronous Reset
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V;t =t = 3ns; C, = 50pF
74AC11160
SYMBOL PARAMETER WAVEFORM T, =+25°C Ta i‘:;,;c to UNIT
Min Typ Max Min Max

fMAx Maximum clock frequency 1 150 175 130 MHz

toLn Propagation delay 1 1.5 6.1 83 1.5 9.0 ns

torL CPoQ, (PE = "H") 1.5 66 8.9 15 9.9

oL Propagation delay 1 1.5 6.0 8.0 1.5 8.8 ns

tonL CPtoQ (FE="L) 1.5 6.4 84 15 9.3

t Propagation delay 1.5 7.4 9.4 1.5 10.3

oy, CP1o TC ! 15 | 84 | 104 | 15 | 119 ns

t Propagation delay 15 43 58 15 6.3

o, CET 1o TC 3 15 | 49 | 64 15 | 72 ns
Propagation delay

tonL R to On 2 1.5 68 88 15 10.0 ns
Propagation delay

tPHL B to TC 2 15 8.7 10.8 15 120 ns
Setup time, High or Low

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

ty D, to CP 4 10 10 ns
Setup time, High or Low

's PEtoCP 4 40 40 ns
Hold time, High or Low

W PEtoCP 4 05 05 ns
Setup time, High or Low

's CEP or CET 1o CP 5 35 4.0 ns
Hold time, High or Low

W CEP or CET 1o CP s 03 05 ns
Clock pulse width (load)

tw High o Low 1 33 39 ns
Clock pulse width (count)

tw High or Low 1 33 39 ns
MR pulse width,

'w Low 2 33 a7 ns
Recovery time

IREC WQO cP 2 40 45 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 =o0V; t =t =3ns; C = 50pF
T4ACT11160
SYMBOL PARAMETER WAVEFORM T, = 425°C Ty=40Cto UNIT
A +85°C
Min Typ Max Min Max

fMAX Maximum clock frequency 1 MHz

t Propagation delay 1.5 1.5

e CP1oQ (PE = "H) ! 15 15 n

t Propagation delay 1.5 1.5

tzLH[' CPwQ (FE="L") ! 15 15 ne

t Propagation delay 1.5 1.5

PLH 1 ns

tEHL CPtoTC 15 1.5

t Propagation delay 1.5 1.5

oo, CET® TC 3 15 15 ne
Propagation delay

tPHL m to Qn 2 15 15 ns
Propagation delay

oL MR to TC 2 1.5 1.5 ns
Setup time, High or Low

's D, toCP 4 ns
Hold time, High or Low

t D, toCP ‘4 ns
Setup time, High or Low

's PEtoCP 4 ns
Hold time, High or Low

ty PE 10 CP 4 ns

t Setup time, High or Low 5

s CEP or CET to CP ns

N Hold time, High or Low 5 ns

H CEP or CET to CP

t Clock pulse width (load) 1

w High or Low ns
Clock pulse width (count) 1
High or Low ns
MR pulse width,

tw Low 2 ns
Recovery time

tRec MR to CP 2 ns
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Preliminary Specification

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

AC WAVEFORMS AC :V, =50% V... Vjy = GND 10 Voo, ACT: V), =15V, V) = GND 0 3.0V

Waveform 2. Waveforms Showing the Master Reset (M) Pulse Width, the Master Reset to Output (Qn, TC)
Propagation Delsys, and the Master Reset to Clock (CP) Recovery Time

CET INPUT

TC OUTPUT Va

Waveform 3. Waveforms Showing the Input (CET) to Output (TC) Propagation Delays
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Preliminary Specificati on

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

AC WAVEFORMS A - ACT:Vy, =1 OV (Continued)

/}4%//////////////////

Waveform 5. Waveforms Showing CEP and CET Set-up and Hold Times
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74AC/ACT11162

Synchronous Presettable BCD
Decade Counter; Synchronous

Preliminary Specification
FEATURES GENERAL INFORMATION
« Synchronous counting and loading | gymBoL PARAMETER T czg::l-):l:nNsoV ATCYP'C::T UNIT
« Two count enable Inputs for n-bit ATS =
cascading toLn! Propagation delay C. = S0pF: V sV 6.4
= Hi L = 0P Voo = - ns
« Positive edge-triggered clock PHL CPy o"‘ (FE High)
s h c Power dissipation Vcc =5.0V; f = 1MHz; 66 F
+ Synchronous reset PD capacitance per gate' C_ = 50pF P
+ Output capability: +24mA Cn Input capacitance V,= OV or Vg 35 oF
« CMOS (AC) and TTL (ACT) voltage Per Jodec JC40.2
level inputs I aTcH | Latch-up cument Standard 17 - 500 | 500 mA
« 50Q incident wave switching Maximum input f
put rise or .
- Center-pin V., and ground configura- AYAY | ol rate Cy = S0pF; Vg = S5V 10 10| sV
tion to minimize high-speed switch- Maximum clock
ing nolse 'AX | froquency €, = S0pF; Ve = 5.0V 175 MHz
. t :
1, category: MSI Note:
DESCRIPTION 1. CPD is used to determine the dynamic power dissipation (PD in uW):
P =Cpor x V2 xh + 5 (C x Veun? x f)) Where:
. p=Cpp*Vec L1*Vee *fo)
23073420/_‘\(3“ 1 1? hlgh-pehr:for:man;:: f, = input frequency in MHz, C, = output load capacitance in pF,
evices combine very high spe . ; . :
and high output drive comparable to the fo ou?;ut ;rec:uency n M:-lz. Vec = supply voltage in v,
most advanced TTL families. Z(C x Vg™ xfo) = sum of outputs
The 74AC/ACT11162 4-bit synchronous ORDERING INFORMATION
presettable 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 74AC11162N
for high-speed counting. Synchronous (300mil-wide) 74ACT11162N
operation is provided by having all flip- 20-pin plastic SO 40°C to +85°C 74AC11162D
flops clocked simultaneously on the posi- (300mil-wide) o 74ACT11162D
tive-going edge of the clock.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
U 0 1817 4B —B‘” ”cmuwo
e [1] [20] 3R L] LTS PV
o, 2] 19] cp PE Do D4 Dy Dy :: i
o, (3] )0, 12— cer T W
awo [4] 7] 0, e te|l—1 | C
GND 8] 6] Ve »—jcp e —2
20 —q SR 17 3
ano 8] 18] Vee 0, 0, 0, o,
owo 7] 4] 0, [T ] u .
e [ (73] 0, 2 3 8 9 B s
a, [9] 12] CEP T 1
PE [10] 1] CET
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Preliminary 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 Parallel Enable (PE) input disables
the counting action and causes the data
atthe D, - D, inputs to be loaded into the
counter on &e rising edge of the clock.
Preset takes place regardless of the lev-
els at Count Enable (CEP, CET) inputs.

AlLow level atthe Reset (SR) input sets all
four outputs of the flip-flops (Qp-Qy) to

Low levels after the next positive-going
transition on the clock (CP) input. This
action occurs regardliess 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-ahead simplifies serial
cascading of the counters. Both Count
Enable inputs (CEP and CET) must be

PIN DESCRIPTION :
PIN NUMBER SYMBOL NAME AND FUNCTION
20 31 Synchronous reset (active Low)
19 CcP Clock input (Low-to-High edge-triggered)
18,17, 14, 13 Do - DS Data inputs
12 CEP Count enable input
10 FE Parallel enable input (active Low)
1 CET Count enable carry input
18,17, 14,13 Qo - 03 Counter outputs
1 TC Terminal count output
4,567 GND Ground (0V)
15, 16 Vcc Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
SR | cp |cep|CET| PE | D, Q | T
Reset (clear) | t X X X X L
h T X X ! | L
Parallel load’
h T X X | h H
Count! h 1 h h h X | count
.y h X | X h X q,
Hold (do nothing)
h X X | h X q, L
H = High voitage leve!
L = Low voitage leve!

h = High voitage level one setup time prior to the Low-to High clock transition
| = Low voitage level one setup time prior to the Low-to High clock ransition

X = Don't care

q = State of the referenced output prior to the Low-to High clock transition

T = Low-to-High clock transition
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 to enable 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 can be used
to enable the next cascaded stage.



Preliminary Specification

Synchronous Presettable BCD Decade Counter;

74AC/ACT11162
Synchronous Reset
STATE DIAGRAM TIMING DIAGRAM
(1)
o LS
o L] —
0 1 d
o 2 —
0 3
cp L]
CEP I I
CET I 1
a, T TN ey TN
Q, T
Q 2
Q, 1
T L
7 8 [] 0 1 2 3
i COUNT > INHIBIT >
RESET PRESET

LOGIC DIAGRAM

<
e

._4

e
S
TS
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Preliminary Specification

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

RECOMMENDED OPERATING CONDITIONS

74AC11162 74ACT11162
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 3.0 50 55 45 5.0 55 v
V' Input voltage 0 Vcc [} Vc’c v
VO Output voltage 0 Vcc o Vcc v
Input transition rise
AVAV or fall rate [} 10 )] 10 ns’V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics 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
Vee DC supply voltage 0.5 to+7.0 \"
. V,<0 -20
| DC input diode eurrem2 VoV 2 mA
>
X 1> Vee
M DC input vottage 0510V 405 v
VO <0 -50
) DC output diode current? VoV % mA
>
o 0> Ve
Vo DC output voltage 0510 Vg 405 v
DC output source or
lo sink current per output pin Vo=0® Ve 50 mA
lcc DC Vcc current +125
or mA
lenD DC ground current +125
Tsta Storage temperature -65 to 150 °C
Doy en Pation per package Above 70°C:derate linearly by 8mW/K 500 mw
P
Tor Power dissipation per package .
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those hmd may cause pormnmntdmm mm device. These are stress ratings only IM M\cﬁond oponnon of the device at these or any other
conditions beyond those ir d under * P g conditions” is notimplied. E 1 ted 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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Preliminary Specification

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

DC ELECTRICAL CHARACTERISTICS

T4AC11162 TAACT11162
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C é +85°C TA = +25°C 6 +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 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 0.8 08
30| 29 29
|0H = -S50pA 45 | 44 44 44 44
vi= 55 | 54 54 54 54
High-level Vi
VOH output voltage of IOH = -4mA 3.0 | 258 2.48 \'
V. 45 | 394 38 3.94 38
H IOH = -24mA
55 | 494 48 494 48
1
'OH = -75mA 55 3.85 3.85
30 0.1 0.1
IOL = 50pA 45 0.1 0.1 0.1 0.1
Yi= 55 01 0.1 0.1 0.1
Low-level A\
VOL output voltage or IOL = 12mA 3.0 0.36 044 v
v 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 044 0.36 0.44
7
IOL = 75mA 55 1.65 1.65
Input leakage
'l current VI = Vcc or GND 55 0.1 +1.0 $0.1 +1.0 A
Quiescent supply V, = V.. or GND,
Icc current 'Ol - OCC 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
lcc | TTL inputs High? t Vg 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 voitage levels rather than OV or VCC'
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Preliminary Specification

Synchronous Presettable BCD Decade Counter;

74AC/ACT11162
Synchronous Reset
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0v; tq =t = 3ns; C_ = S0pF
T4AC11162
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta t;':f to UNIT
Min Typ Max Min Max
fM AX Maximum clock frequency 1 110 130 90 MHz
t Propagation delay 1.5 84 11.4 15 125
:t:: CP10Q, (PE = "H") ! 15 9.0 121 15 136 ns
t Propagation delay 1.5 8.2 109 1.5 12.1
:sh': cP1oQ (PE ="L) ! 15 85 | 114 | 15 | 127 ns
toLH Propagation delay 1 1.5 10.6 13.7 15 15.2 ns
IPHL CPtoTC 15 11.2 14.1 15 16.1
t Propagation delay 1.5 59 7.9 15 86
oy, CETto TC 2 15 | 61 82 | 15 | 89 ns
Setup time, High or Low
tg Dn to CP 3 4.0 45 ns
Hold time, High or Low
ty Dn to CP 3 0.0 05 ns
Setup time, High or Low
ts P'Eorgﬁto cP 3 55 6.0 ns
Hold time, High or Low
tH Fgugﬁb cP 3 0.0 0.0 ns
Setup time, High or Low
's CEP or CET to CP 4 50 55 ns
Hold time, High or Low
Y CEP or CET 10 CP 4 00 00 ns
Clock pulse width (load)
tw High or Low 1 46 5.6 ns
Clock pulse width (count)
tw High or Low 1 46 56 ns
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Preliminary Specification

Synchronous Presettable BCD Decade Counter;

74AC/ACT11162
Synchronous Reset
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND =0V; tp =t = 3ns; C, = 50pF
T4AC11162
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta 1;‘52: te UNIT
Min Typ Max Min Max
fMAx Maximum clock frequency 1 150 175 130 MHz
t Propagation delay 1.5 6.1 83 1.5 9.0
o CP1oQ_ (PE = "H") 1 15 66 89 15 99 ns
toLn Propagation delay ] 15 6.0 8.0 15 88 ns
touL CPoQ (PE="L) 15 6.4 84 15 9.3
toLn Propagation delay 1 15 74 94 15 103 ns
'PHL CPtoTC 15 84 104 1.5 119
t Propagation delay 15 43 58 1.5 6.3
ey, CET 10 TC 2 15 | 49 | €4 | 15 | 72 ns
Setup time, High or Low
ts Dn to CP 3 30 35 ns
Hold time, High or Low
ty Dn to CP 3 1.0 10 ns
Setup time, High or Low
ls p-E or§ﬁ to CP 3 40 40 ns
Hold time, High or Low
tH PE or 5K to CP 3 05 0.5 ns
Setup time, High or Low
's CEP or CET o CP 4 38 40 ns
Hold time, High or Low
t CEP or CET o CP 4 05 05 ns
Clock pulse width (load)
tw High or Low 1 33 39 ns
Clock pulse width (count)
tw High or Low 1 33 3.9 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 =o0V; tg =t =3ns; C, = 50pF
74ACT11162 ’
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta :;‘s?,g to UNIT
Min Typ Max Min Max
'M AX Maximum clock frequency 1 MHz
t Propagation delay 1.5 1.5
PLH apge 1 ns
topL CPoQ (PE ="H") 1.5 15
t Propagation delay 15 1.5
tib': CPwQ_ (PE =L 1 15 15 ns
t Propagation delay 1.5 1.5
thry, CP1oTC ! 15 15 ns
t Propagation delay 1.5 1.5
tory, CET 1o TC 2 15 15 ns
Setup time, High or Low
's D, to CP 3 ns
Hold time, High or Low I
W D, to CP 8 ns
Setup time, High or Low
's PE or 3R to CP 3 ns
t Hold time, High or Low 3 ns
H PEorSRto CP
t Setup time, High or Low .
s CEP or CET to CP ne
t Hold time, High or Low 4
H CEP or CET to CP ns
L Clock pulse width (load) 1
w High or Low ns
t Clock pulse width (count) 1
w High or Low ns
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Preliminary Specification

Synchronous Presettable BCD Decade Counter;

Synchronous Reset

74AC/ACT11162

AC WAVEFORMS A

CC ACT:VM-1.5V,V|N-GN to 3.0V

M uax
CP INPUT 7w
’ trn

WTPUT

Waveform 1. Wav

N

wing Clock to Outputs Propagation Dela

Waveform 2. Waveforms Showing the Input (CET) to Output (TC) Propagatl

ho
CCCCC uT v 1
L]
t

n INPUT

a/%////////////////
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JAAC/ACT11175

Quad D-Type Flip-Flop w/Reset;
Positive-Edge Trigger

Preliminary Specification

FEATURES GENERAL INFORMATION
. . CONDITIONS TYPICAL
Output capabliity: +24 mA SYMBOL|  PARAMETER uNIT
-« CMOS (AC) and TTL (ACT) voltage T, =25°C; GND = OV AC | ACT
fevel inputs to o/ | P i
PLH ropagation delay C, = 50pF; Vo = 5V 63 | 73
« 50Q Incident wave switching ' | CP®0Q orT) L= > Tee "
- Center-pin V., and ground configu- | ¢ Power dissipation | Vg = S.0V: = 1MHzZ; 47 | a2 | oF
ration to minimize high-speed PD | capacitance per gate' | Cf = 50pF
switching noise C.N Input capacitance V' =0V or VCC 3.5 35 pF
* 1 category: MSI aron up current ;::zﬁa;;Cm.z 500 | 500 | mA
DESCRIPTION
Maximum input rise or .
The 74AC/ACT11175 high-performance | AYAV | oo ey Cp = S0pF; Vg = 5.5V 10 | 10 | nsV
CMOS devices combine very high speed - oo
and high output drive comparable to the fmax "M:;um C_ = 50pF; Voo = 5.0V 135 | 120 | MHz
most advanced TTL families.
N Note:
The 74AC/ACT11175 provides four D- 4 "c_ is used to determine the dynamic power dissipation (Py, in uW):
type flip-flops with independent Data in- P =G x Va2 xt + X (C; x Vo2 x f.) where:
puts , shared Clock and Master Reset in- ‘D-"PD”7CC "1 1*Vec *fo) ” .
puts, and complementary Q and Q out- fy =input frequency in MHz, C = output load capacitance in pF,
puts. 10 = output frequency in MHz, Vcc = supply voitage in V,
2
Master Reset (MR) is an asynchronous (G x Vg xfo) = sum of outputs
active-Low input and operates independ- ORDERING INFORMATION
ently oftho.Clock input. Informationonthe PACKAGES TEMPERATURE RANGE ORDER CODE
Data (D) input is transferred to the Q - S
output on the Low-to-High transition of the zo'pi"."_’:;:: oiP -40°C to +85°C 7"‘:0.;111117755':‘
clock pulse. Clock triggering is threshold ( ! )
voltage depsndsnt. The Dinputs mustbs | 20-pin plastie SO 40°C to +85°C 74AC111750
stable one set-up time prior to the Low-to- | _(300mil-wide) 74ACT11175D
High clock transition for predictable op-
eration.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
8,3 U )0, 1[. 7 1I4 13 2 -
o, 7 o] R ®s By D3 D3 L
8, 3] o, n—or 1
avno [4] 7] o 1 —qum o —
anD E o v; Qg Qg 0y Oy Q; Q; Qg Qg >—;—
17
wo (] e NRERERE e
ano 7] ujo, 14 s
o, 3] o, -t
6, [ 12]cp B_ | o
a, E 7]a,
!
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Preliminary Specification

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

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
18,17, 14,13 D° - D3 Data inputs
20,2,8, 10 Oo - Qa Data outputs
1,39, 11 G, -8, | Data outputs (complements of Q_ outputs)
19 MR Master reset input (active Low)
12 cP Clock input
4,567 GND Ground (0V)
15, 16 vcc Positive supply voitage
FUNCTION TABLE
OPERATING MODE INPUTS outPuTs
cp o, Q, [
Asynchronous reset L X X L H
Load "1" (set) H T h H L
Load "0" (reset) H T | L H
H = High voltage level steady state
h = High voitage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level steady state
| = Low voitage level one set-up time prior to the Low-to-High dock transition
X = Don't care
1 = Low-to-High clock transition
LOGIC DIAGRAM
D. D‘ ol Dl

0 ' ” l . I 13

T e e e L
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Preliminary Specification

Quad D-Type Flip-Flop w/Reset;

" . 74AC/ACT11175
Positive-Edge Trigger
RECOMMENDED OPERATING CONDITIOKS
T4AC11175 T4ACT11175
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voitage' 30 5.0 55 45 5.0 55 v
VI Input voltage 0 Vcc Vcc \"
Vo Output voltage [} Vcc Vcc \
Input transition rise
AVAV or fall rate 0 10 0 10 nsiV
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics 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 0.51t0+7.0 v
. " VI <0 -20
| DC input diode current? VoV 2 mA
>
& L Toc
vl DC input voltage 0.5to Vcc +05 v
Va <0 -50
| DC output di.. 4 current? o mA
(O):( Vo > VCC 50
Vo | DC output voltage 0510V 405 v
DC output source or
lo sink current per output pin Vo=0t Voo 50 mA
'99 DC VCC current +100 .
or mA
lanD DC ground current +100
TSTG Storage temperature 65 to 150 °C
Power dissipation per package . "
. Plastic DIP Above 70°Cderate linearly by 8mW/K 500 mwW
Totr Power dissipation per package o "
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

may affect device reliability.

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

Quad D-Type Flip-Flop w/Reset;

" 74AC/ACT11175
Positive-Edge Trigger
DC ELECTRICAL CHARACTERISTICS
T4AC11175 T4ACT11175
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vee Tp= +25°C Q +85°C Ty =425°C le +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
Vi input voltage 45 | 3.15 3.15 20 20 \
55 | 385 3.85 20 20
30 0.90 0.90
Low-level
Vi input voltage 45 1.35 1.35 0.8 08 v
55 1.65 1.65 08 08
30 | 29 29
|0H = -50pA 45 | 44 44 44 4.4
Vi= 55 | 54 54 54 54
High-level \
Vou output voltage or IOH = -4mA 30 | 258 248 A
v 45 (394 38 3.94 38
H loy = -24mA
55 | 494 48 494 48
1
loy = -75mA 55 385 3585
3.0 0.1 0.1
IOL = S50pA 45 0.1 0.1 0.1 0.1
Vi= 55 01 01 0.1 0.1
Low-level \
Vo output voltage o lop = 12mA 3.0 0.36 0.44 \
) 45 0.36 0.44 0.36 044
H 'ot. = 24mA
55 0.36 0.44 0.36 0.44
T
'OL = 75mA 55 1.65 1.65
. Input leakage s P, _ . L . _ i
II current VI =Veeo or GND 3.5 0.1 1.0 0.1 1.0 HA
Quiescent supply V, = V.. or GND,
lec current 'ol -C 55 40 40 40 40 A
Supply current, One input at 3.4V, other inputs
Alce | TTLinputs High? at V. 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. Thisis the increase in supply current for each input that is at one of the specified TTL voitage levels rather than OV or VCC'
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Preliminary Specification

Quad D-Type Flip-Fiop w/Reset;
Positive-Edge Trigger

74AC/ACT11175

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

T4AC11175
SYMBOL PARAMETER WAVEFORM T, = +25°C Tamdoste uNIT
Min Typ “IX Min Max
faax Maximum dock frequency 1 100 115 100 MHz
t Propagation delay 15 78 10.0 15 10.9
PLH
tonr CP10Q .8 ! 15 | 108 | 137 | 15 | 146 ns
t Propagation delay 15 7.9 9.8 1.5 106
PLH

tor VMRwQ .38, 2 15 | 114 | 137 | 15 | 148 "
Setup time, High or Low

's D, to CP 1 8.0 8.0 ns
Hold time, High or Low

t CP10D, ! 00 00 ns
Clock pulse width

tw High or Low ! 50 50 ns
MR pulse width,

'w Low 2 5.0 50 ns
Recovery time

!REC WM& to CP 3 1.0 1.0 ns

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =1 = 3ns; C, = 50pF
T4AC11175
SYMBOL PARAMETER WAVEFORM TA = +25°C TA i:s?,;c to UNIT
Min Typ Max Min Max

faax Maximum clock frequency 1 110 135 110 MHz

toLH Propagation delay 1 15 54 7.2 15 7.8 ns

tor CPwQ ,Q, 15 72 98 15 | 107

toLH Propagation delay 2 1.5 54 70 1.5 75 ns

tom MRwQ ,§, 15 8.1 9.8 15 | 107
Setup time, High or Low

's D, CP ! 55 55 ns
Hold time, High or Low

tH CP10D, 1 05 05 ns
Clock pulse width

'w High or Low 1 45 45 ns
R puise width,

tw Low 2 45 45 ns
Recovery time

tRec MR 1o CP 3 10 10 ns
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Preliminary Specification

Quad D-Type Flip-Flop w/Reset;

74AC/ACT11175
Positive-Edge Trigger
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tg =t =3ns; C, = 50pF
T4AACT11175
SYMBOL PARAMETER WAVEFORM T, =425 Tazdoce UNIT
Min Typ Max Min Max
pR—
fMaX Maximum dlock frequency 1 100 120 100 MHz
t Propagation delay 1.5 6.1 7.8 15 83
PLH 1 ns
tonL cPwQ .8 15 84 106 15 116
t Propagation delay 15 69 84 1.5 8.9
PLH 2 ns
oL MRwQ .G 15 9.5 116 1.5 125
Setup time, High or Low
ts D" to CP 1 55 55 ns
Hold time, High or Low
!H CPto Dn 1 1.0 1.0 ns
Clock pulse width
'w High or Low ! 50 50 "
VR pulse width,
" Low 2 50 50 ns
Recovery time
tREC MR CP 3 1.5 1.5 ns

AC WAVEFORMS AcC 1V =50% Veo Vin= GND o VCC' ACT: V=15V, Viy=GND o 3.0V

D, INPUT

s M s H
CPINPUT Va Z
__/ v
™ e ™ te
Q output
8 outpur f
v.
1 tew 1t

Waveform 1. Waveforms Showing Clock to Output Delays, Data Setup, and Clock Pulse Width
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Preliminary Specification

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

AC WAVEFORMS AC :V,, =50% V. Vjy = GND 1 Voo, ACT:V,, = 1.5V, V,, = GND to 3.0V (Continued)

T W
Q outrutr

Waveform 2. Waveforms Showing Reset to Output Delay and Reset Puise Width

Waveform 3. Waveforms Showing Recovery Time
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74AC/ACTT1190

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

Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ High-speed—___ MHz typical f,, SYMBOL|  PARAMETER T. «25°C: GND = OV ac T AcT| UNIT
- Synchronous, reversible counting ; = A i
t Pro| tion del X
- Posltive edge-triggered clock t::: cp ‘:gﬂ PE - Hyn ah) | Cu = SOPF: Vo = 5V ns
- BCD/decade c Power dissipation Van =5.0V; f = 1MHzZ; F
- Asynchronous Parallel Load capa- PD | capacitance per gate' | C_'= 50pF P
bility Cin Input capacitance Vi=0VorVe, pF
« Output capabliity: +24mA Por Jedec JC40 2
I Latch-up current i 500 | 500 mA
- CMOS (AC) and TTL (ACT) voltage LATCH Standard 17
level inputs Maximum input i
put rise or - : -
- 50Q Incldent wave switching AYAY | ol rate ©y = S0pF; Vg = S8V 10 10 | sV
« Center-pin V__ and ground configura- Maximum clock - . =50V
tion to minimize high-speed switch- fax frequency Oy = 50pF: Vo = 5 MHz
Ing noise Note:
- |, category: MSI 1. Cpp is used to determine the dynamic power dissipation (P, in uW):
2 2 .
DESCRIPTION PD'CPD'VOC "I*I(CLKVOC xfo)mfo.
1| = input frequency in MHz, (:L = output load capacitance in pF,
The 74AC/ACT11190 high-performance fo = output frequency in MHz, V¢ = supply voltage in V,
CMOS devices combine very high speed 2(C, x Vccz x 1) = sum of outputs
and high output drive comparable to the
most advanced TTL families. ORDERING INFORMATION
. PACKAGES TEMPERATURE RANGE ORDER CODE
The 74AC/ACT11190 is an asynchro- o Slastic DIP 7aACT N
nously presettable up/down BCD decade m': wide oi -40°C to +85°C 74ACT 111119900N
counter. It contains four master/slave flip- ( - .)
flops with internal gating and steering | 20-pin plastic SO -40°C o +85°C _74AC11190D
logic to provide asynchronous preset and | _(300mil-wide) 74ACT11190D
synchronous count-up and count-down
operation.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
J 18 17 14 13 U “cmomo
L 2] Uo [ 1] ] PP o
o, (3] 19]cp Dy Dy D Dy 19 :’:‘
e, (3] EOLH 2 —qee el D 1,201, 5 IJ
awo (4] 7], R ¢ m|
awo [} 5] vec v —cp 1 [s A 2
awo [9] ] Ve "—qP o q q, o,“’_" 14 3
a0 7] a0 [ 1] ] . :
' E E 0, 2 3 8 9 13 L ]
o, 9] 2] CE 2CT202CTe9 |10
1c [0 PL 1,%4CT=0 'l
: nlp 1,2,4CT=9 i—r
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Preliminary Specification

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

74AC/ACT11190

Asynchronous Parallel Load capability
permits the counter to 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 (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 Count-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-
ject to decoding spikes. The TC signal is

used internally to enable the RC output.
When TC is High and TE is Low, the RC
follows the Clock Pulse. The RC output
essentially duplicates the Low clock pulse
width, although delayed 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 RC 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-
ticularty advantageous, since the clock
source drives only the first stage. Itisonly
necassary to inhibit the first stage to pre-
vent counéi_? in all stages, since a High
signal on CE inhibits the RCoutput puise
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-
tion in some applications.

Figure 1b shows a method of causing
state changes to occur simultaneously in
all stages. The RC outputs propagate the
carry/borrow signals in ripple fashion and
all Clock inputs are drivenin 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 to ripple through to
the last stage before the clock goes High.
Since the RC 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 1c, the configuration show-
avoids ripple delays and their associatec
restrictions. Combining the TC signals
from all the preceding stages forms the
CE input signal for a given stage. An
enable signal must be included in each
carry gate inorderto inhibit counting. The
TC output of a given stage is not affected
by its own CE, therefore, the simple inhibit
scheme of Figure 1a and 1b does not
apply.

DIRECTION

o [

CLOCK
b Synchronous N-Stage Counter with Common Clock Using Ripple Clock

DIRECTION
i L L
uD RC uD RC UD RCp—---
ENABLE ————< CE ce CE
CLOCK cP cP cr
a. N-Stage Counter Using Rippie Clock
DIRECTION
L L L
uD RC UD RC uD RC
CE CE ._L—q CE
CP CP cP

[

CONTROL
ENABLE

uD
CE
cP

o
CE
cP

TC TC

C

L o

]

CE

5

€. Synchronous N-Stage Counter with Common Clock and Paraliel Gated Terminal Count

Figure 1

December 14, 1988

5-132



Preliminary Specification

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

74AC/ACT11190

PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
20 Uo Up/down count control input
12 CE Count enable input (active-Low)
18,17, 14, 13 Do - Da Data inputs
19 CP Clock pulse input (active rising edge)
1 Asynchronous load input (active-Low)
2,3,89 Qo - Qa Counter outputs
1 RC Ripple clock output (active-Low)
10 TC Terminal count output
4,56, 7 GND Ground (0V)
15, 16 Vcc Positive supply voitage
MODE SELECT — FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE BT T Uo | &E | o D, a.
L X X X L L
Parallel load L x X x H H
Count up H L | T X count up
Count down H H | T X count down
Hold (do nothing) H X H X X no change
TC AND RC FUNCTION TABLE
INPUTS TERMINAL COUNT STATE OUTPUTS
Upo CE cP Q, Q, Q, Q, TC RC
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 hig
L H X L L L L L H
H H X L L L L H H
H L v L L L L H 1w
H = High voltage level

L = Low voitage level
h = High voitage level one setup time prior to the Low-to High clock transition
| = Low voltage ievel one setup time prior to the Low-to High clock transition
X = Don't care
T = Low-to-High clock transition
U = Low pulse
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

Up/Down Counter w/Single Clock 74AC/ACTI1190
LOGIC DIAGRAM
gl jE
a4/

. Q L ¢ b
" . el F'L
> Sy ] DUl B
5—’4'»‘,:"0 _"’p“,:‘n q’nJ,f'u ‘—"'n“’:'o
Q Q Q Q Q Q Q Q
| A— — — ]
EENE] 2 3 . *
RC TC ﬂ. °‘ O’ Q’

COUNT uP

COUNT DOWN  oevevsssssasensenscke
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

Up/Down Counter w/Single Clock 74AC/ACTI1190
RECOMMENDED OPERATING CONDITIONS
T4AC11190 T4ACT11190
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 30 5.0 55 45 5.0 55 v
VI Input voltage 0 Vcc 0o vcc v
Vo Output voltage (] Vcc 0 Vcc \"
Input transition rise
AVAV or fall rate 0 10 [\] 10 ns/V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching chal

Y ap

y established logic state.

ABSOLUTE MAXIMUM RATINGS'

racteristics are specified at Veg<3V. Operation between 2V and 3V is not recommended, but within that range, a device output will

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage 0.510+7.0 Vv
. i V,<0 -20
| DC input diode current? mA
1K Vl > VOC 20
or
i DC input voltage 0510 Vg 405 v
X Vo<0 -50
| DC output diode current? mA
oK Vo > VGc 50
or
Vo DC output voltage 0510V +05 v
DC output source or
o sink current per output pin Vo =010 Ve 50 mA
'cc DC V¢ current +150
or mA
IGND DC ground current +150
TSTG Storage temperature -65 to 150 °C
Power dissipation per package oA .
. Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mw
Totr Power dissipation per package ] I
Plastic surface mount (SO) Above 70°C.derate linearty by 6mW/K 400 mw
NOTES:

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

conditions beyond those indi
may affect device reliability.
2. The input and output voitage ratings may be exceeded if the input and output current ratings are observed.

d under “recor ded operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

) 74AC/ACT11190
Up/Down Counter w/Single Clock /
DC ELECTRICAL CHARACTERISTICS
74AC11190 74ACT11190
T, = 40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Ve | Ta=+25C A asoc |Ta=+25°C| AT ces | uNiT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 210 2.10
High-level
Vi input voltage 45 [3.15 315 20 20 v
55 [385 385 20 20
30 0.90 0.90
Low-level
Vii | input voitage 45 135 1.35 08 08| Vv
55 1.65 1.65 08 08
30 [ 29 29
o = “SOHA 45 | 44 4.4 44 44
Vi= 55 | 54 54 54 54
v High-level o T 30 | 258 248 v
YOH output voltage or OH
v 45 [394 38 3.94 38
H o [l =-24mA
55 | 494 48 494 48
T
lop = -75mA 55 385 385
30 0.1 0.1
lo = SOuA 45 0.1 0.1 0.1 0.1
Yi= 55 01 0.1 0.1 0.1
Low-level Vi
Vou | output voitage - lo = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H o lg =24mA
55 0.36 0.44 0.36 0.44
1
Io = 75mA 55 1.65 1.65
Input leakage
I current V, = Vg 0f GND 55 0.1 +1.0 0.1 $10| pA
Quiescent supply V, = V.. or GND,
lec | current ( Ql &< 55 40 40 40 40 | pA
Supply current, One input at 3.4V, other inputs
Alec | TTL inputs High? at V. or GND 55 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. Thisis the increase in supply current for each input that is at one of the specified TTL voltage leveis rather than OV or VCC'

December 14, 1988 5-136



Preliminary Specification

Asynchronous Presettable Synchronous Decade

. 74AC/ACT11190
Up/Down Counter w/Single Clock /
AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND =0V; t, =, =3ns; C_=50pF
74AC11190
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta :;‘52: to UNIT
Min Typ Max Min Max
¢ Maximum clock CPQ 1 MHz
MAX frequency CPtoRC MHz
t Propagation delay 15 15
PLH 1
torr CP10Q,) 15 15 "
t Propagation delay 1.5 15
o | OPwTC ‘ 15 5 ns
t Propagation delay 15 15
PLH 2
tor CP 1o 15 15 ne
toLH Propagation delay 2 15 1.5 ns
torL o 15 15
oLk Propagation delay 2 ns
tonL U/mto RC
t Propagation delay
PLH 4 ns
tonL UptoTC
t Propagation delay
PLH 3 ns
'PHL D, Q,
t Propagation delay
PLH 3,4 ns
tonL D, TC
t Propagation delay
PLH 3,4 ns
'PHL Dn ©
t Propagation delay
PLH 5 ns
'PHL PlwQ,
t Propagation delay
PLH 5 ns
torL PLwoTC
t Propagation delay"
PLH 5 ns
*pHL e %6
ts(H) Setup time, High or Low 6
to(L) D, 1o PL ns
t(H) Hold time, High or Low 6
th(L) D, to PL ns
Setup time, High or Low
ts(b) TEwCP s ns
Hold time, High or Low
th(L) TEwoCP 6 ns
ts(H) Setup time, High or Low 6
t(L) TUmtocP ns
t,(H) Hold time, High or Low 6
t(L) UptcP ns
PL pulse width,
(L Low 5 ns
tw(H) CP pulse width, 1
1(L) High or Low ns
t Recover time, 5
REC PLto CP ns
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

. 74AC/ACT11190
Up/Down Counter w/Single Clock /
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V;t , =ty =3ns; C, = SOpF
74AC11190
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta ”:52‘: to UNIT
Min Typ Max Min Max
t Maximum clock CPwQy 1 MHz
Max frequency CPtoRC MHz
t Propagation delay 15 15
PLH 1 ns
PHL CPwQ ) 15 15
t Propagation delay 1.5 1.5
o CP1oTC 1 s o ns
t Propagation delay 15 15
PLH 2 . ns
tonL CPto 15 15
t Propagation delay 15 15
PLH
oL CEt %'5 2 15 15 ns
EPLH ng:gau’on delay 2 ns
(PHL UV 10 "o
t Propagation delay
PLH 4 ns
tonL UptoTC
t Propagation delay
PLH 3 ns
tPHL Dn hd Qn
t Propagation delay
PLH 3,4 ns
touL D, o TC
t Propagation delay
PLH 3,4 ns
‘PHL Dn to
t Propagation delay
PLH 5 ns
'PHL to Qn
t Propagation delay
PLH 5 ns
oL PLtoTC
:PLH Pro:,a ation delay 5 ns
PHL
ta(H) Setup time, High or Low
(L) D, 1o PL 6 ns
t (H) Hold time, High or Low
h
(L) D, 1o PL 6 ns
Setup time, High or Low
ts( TEwcep 8 ns
Hold time, High or Low
th(b) CEwCP 6 ns
ta(H) Setup time, High or Low
t:(L) U/D to CP 6 ns
t (H) Hold time, High or Low
) UD o CP 6 ns
PL pulse width,
(L) Low 5 ns
!w(H) CP pulse width, 1
1,(L) High or Low ns
t Recover time, 5
REC PLwcP ns
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

. 74AC/ACT11190
Up/Down Counter w/Single Clock /
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; t,=t,=3n8,C = S0pF
74ACT11190
SYMBOL PARAMETER WAVEFORM T, = +25°C Tp=40Cto UNIT
A +85°C
Min Typ Max Min Max
f Maximum clock CPoQ 1 MHz
MAX frequency CPw BC MHz
t Propagation delay T 15 15
PLH 1
ot CP10Q,) 15 15 ne
t Propagation delay 15 15
PLH 1
tort CPtoTC 15 15 ns
t Propagation delay 15 1.5
PLH 2 ns
oL CP to 15 15
tPLH Propagation delay 2 1.5 15 ns
tPHL to 15 15
t Propagation delay
PLH 2 ns
tonL Upto RC
t Propagation delay
PLH 4 ns
tomL UptoTC
t Propagation delay
PLH 3 ns
'PHL D, Q,
t Propagation delay
PLH 3,4 ns
tPHL D, toTC
t Propagation delay
PLH 3,4 ns
tPHL Dn to
t Propagation delay
PLH 5 ns
torL PlwoQ,
t Propagation delay
PLH 5 ns
towL PLto TC -
t Propagation delay °
PLH 5 ns
tont PLto
te(H) Setup time, High or Low
t:(L) D, to PL & ns
1,(H) Hold time, High or Low . ]
(L) D, to BC ns
Setup time, High or Low
s CEwcP 6 ns
Hold time, High or Low
th(L) TEwCP 6 ns
te(H) Setup time, High or Low
tz(L) UmtocCP & ns
t (H) Hold time, High or Low
L) U to CP 6 ns
PL pulse width,
‘W(L) Low 5 ns
t (H) CP pulse width,
W y 1 ns
ty(L) High or Low
t Recover time, 5
REC PLoCP ns
December 14, 1988 5-139



Preliminary Specification

Asynchronous Presettable Synchronous Decade

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

AC WAVEFORMS AC :V,, =50% V.. Vj = GND 0 V.. ACT:V, =15V, V,, =GND to3.0V

e N\

" LY
on.m.ﬁ
OUTPUT
15
Waveform 1. Wavef Showing Clook to Outputs Propagation Delays and Clock Puise Width

. cr.Un v v

I

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

R

Waveform 4. Waveforms Showing the Input (D, U/D) to Output (ﬁ TC) Propagation Delays, Inverting Path
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Preliminary Specification

Asynchronous Presettable Synchronous Decade

Up/Down Counter w/Single Clock 74AC/ACTITI90

AC WAVEFORMS AC : V,, = 50% Vo, Vi = GND 10 V. ACT :V,, = 1.5V, Vjy, = GND 15 3.0V (Continued)

ST N
R

Waveform 5. Waveforms Showing the Parallel Load Pulse Width, Paraliel Load to
Output Delay and Paralle! Load to Clock Recovery Time

Waveform 6. WwdomMngSﬂupﬂmclndHoHﬂmoer"bFE.UID!oCP-MEEbCP
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J4AC/ACTI1191

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

Preliminary Specification

FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ High-speed—__ MHz typicai f,,, SYMBOL|  PARAMETER T, = 25°C: GND = OV ac T AcT] UNIT
« Synchronous, reversible counting A= ’ =
. y to y/ | Propagation delay - . -
Positive edge-triggered clock t:::' cPwQ (PE = High) C_ = 50pF; Vo = 5V ns
* 4-bit binary c Power dissipation V... = 50V, f = 1MHz; -
« Asynchronous Parallel Load capa- PD | capacitance per gate’ | C = SOpF P
bitity clN Input capacitance VI =0V or Vcc pF
- Output capabillity: £24mA Per Jedec JC40 2
| Latch-up current ° i 500 | 500 | mA
+ CMOS (AC) and TTL (ACT) voltage LATCH P Standard 17
level inputs - - -
Maximum input rise or .
- 50Q Incident wave switching AVAY | fall rate Cy = S0pF: Veo = 55V 10 10| nsV
- Center-pin V__and ground configura- Maximum clock . ) sov 1T T
tion to minimize high-speed switch- fuax frequency Cy = S0pF: Ve = SOV MHz
Ing noise Note:
+ I category: MSI 1. Cpg is used to determine the dynamic power dissipation (P, in pW):
2 2 .
DESCRIPTION PD = CPD x Vcc x 1| +Z (CL x VOC x fo) where:
I" = input frequency in MHz, (':L = output load capacitance in pF,
The 74AC/ACT1 1 191 high-per.formanca fo = output frequency in MHz, V. = supply voltage in V,
CMO§ devices eon:lbme very high speed T(C, x Vccz x1o) = sum of outputs
and high output drive comparable to the
most advanced TTL families. ORDERING INFORMATION
PACKAGES MP TURE RANG! ORDER CODE
The 74AC/ACT11191 is an asynchro- 20pin plastic DEIP TEMPERATURE R E 74A611‘1::1N
nously presettable up/down 4-bit binary in pias -40°C to +85°C
counter. It contains four master/slave flip- { - "':'de) TAACT11191N
flops with internal gating and steering | 20-pin plastic SO 40°C to +85°C 74AC11191D
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
CTROIViS
12 b 10
18 17 14 13 EN1 2C , w0)26
ke Y [%0) i L] ]| l"Emmm a(c:-muj_
Q, 2 19] cp De D, D, D, 1 ;3(‘-"'1
1,241, 3+
°|E 18]0, ;:_Ql_:! rep—1 —Em .'4.1¥
anp [ 7] 0, —jue 1IN espoan)
anp [ 18] Vee w—yce . C .
ano [& 18] Voo "—q9™ o, 00,0 [ +
17 3
ano [ 7 4]0, l ! I l iy .
2 3 8 9
o, (3] 3]0, : \
o (3] L —
Te [0 1] PC
RS — L. — I S
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

Up/Down Counter w/Single Clock

74AC/ACT11191

Asynchronous Parallel Load capability
permits the counter to 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 (RC).
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,
either by counting or presetting, or until [V}
D is changed. TC output should not be
used as a clock signal because it is sub-
ject to decoding spikes. The TC signal is

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 Low clock pulse
width, although delayed in time by two
gate delays. The 74AC/ACT11191 sim-
plifies the design of multistage counters,
as indicated in Figures 1a and 1b.

In Figure 1a, each RC 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-
ticularty advantageous, since the clock
source drives only the firststage. ltis only
necessary to inhibit the first stage to pre-
vent coun?g in all stages, since a High
signal on CE inhibits the RC output pulse
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-
tion in some applications.

Figure 1b shows a method of causing
state changes to occur simultaneously in
all stages. The RC outputs propagate the
carry/borrow 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
carry/borrow signal to ripple through to
the last stage before the clock goes High.
Since the RC 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 1c, the configuration shown
avoids ripple delays and their associated
restrictions. Combining the TC signals
from all the preceding stages forms the
CE input signal for a given stage. An
enable signal must be included in each
carry gate in orderto inhibit counting. The
TC output of a given stage is not affected
by its own CE, therefore, the simple inhibit
scheme of Figure 1a and 1b does not
apply.

DIRECTION
CONTROL
ENABLE
CLOCK
DIRECTION
CONTROL
ENABLE

CLOCK

L L

uD RC
CE
cP

UD RC

— CE

UD RC
CE
cP

o

-
a. N-8tage Counter Using Ripple Clock

L L

— e [ L4

UD RC
CE

-

uo
CE
cP cP

CE

[— [ — [

b. Synchronous N-Stage Counter with Common Clock Using Ripple Clock

DIRECTION
CONTROL
ENABLE

uo
CE
cP

uo
CE
CcP

TC TC

=

CLOCK

-

HD—

©. Synchronous N-Stage Counter with Common Clock and Paraliel Gated Terminal Count

Figure 1
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

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

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
20 0o Up/down count control input
12 CE Count enable input (active-Low)
18,17, 14,13 Do - Ds Data inputs
19 CcP Clock pulse input (active rising edge)
1 ] Asynchronous load input (active-Low)
2,3,89 Qo - Q3 Counter outputs
1 RC Ripple clock output (active-Low)
10 TC Terminal count output
4,56,7 GND Ground (0V)
15, 16 Vcc Positive supply voltage
MODE SELECT — FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE BT T U0 &€ [ cp o, a,
L X X X L L
Parallel load
L X X X H H
Count up H L | T X count up
Count down H H | t X count down
Hold (do nothing) H X H X X no change
TC AND RC FUNCTION TABLE
INPUTS TERMINAL COUNT STATE OUTPUTS
Uo | CE cp Q, Q, a, | q TC L
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 r
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 voltage level

L = Low voltage level

h = High voltage level one setup time prior to the Low-to High clock transition
| = Low voltage level one setup time prior to the Low-to High clock transition
X = Don't care

T = Low-to-High clock transition

1 = High-to-Low Trickie Clock transition

U= Low pulse
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

Up/Down Counter w/Single Clock 74AC/ACT11191
LOGIC DIAGRAM

ﬁ‘—‘b

ofs

11668 1688 68 &

1 o1
L g1 11 31
Jep K Jep K Jee K Py
ds, — _n, ds,  _n, Lds, = _n, L ds, " _n,
Q ) Q Q e Y o &
— — | — |
1 |0 2 3 . .
w T a, o, a, a,

COUNT UP e
P g T —
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

Up/Down Counter w/Single Clock 74AC/ACT11191
RECOMMENDED OPERATING CONDITIONS
74AC11191 T4ACT11191
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 30 5.0 55 45 5.0 55 v
v, Input voltage Vcc 0 Vee v
Vo Output voltage Vcc [} Voc 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. No electrical or switching characteristics are specified at Vcc < 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
Vee DC supply voltage -0.5t0+7.0 v
. , V<0 -20
| DC input diode current? Vv % mA
= 1> Yee
Vi | DC input vottage 0510V +05 v
i Vo<0 -50
) DC output diode current? mA
81!( Vo > VCC 50
Vo DC output voltage 0510 Vg +05 v
DC output source or
) sink current per output pin Vo=0twVee 50 mA
lee DC Ve current +150
or mA
lanp DC ground current £150
TSTG Storage temperature 65 to 150 °C
Power dissipation per package .
o Plastic DIP Above 70°C:derate linearty by 8mW/K 500 mwW
Tor Power dissipation per package ] I
Plastc surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indk dunder®i ded operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

Asynchronous Presettable Synchronous 4-Bit Binary

) 74AC/ACT11191
Up/Down Counter w/Single Clock /
DC ELECTRICAL CHARACTERISTICS
T4AC11191 74ACT11191
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta=*25C| {§ Lasoc | Ta=*25C| § iascc | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 |2.10 2.10
High-level
Viu input voltage 45 | 3.15 3.15 20 20 v
55 (3.85 385 20 20
3.0 0.90 0.90
Low-level
ViL | input voltage 45 135 135 oY) 08| Vv
55 1.65 1.65 08 08
30| 29 29
'OH = -50pA 45 | 44 44 44 44
Vi= 55|54 54 54 54
High-level A\
VOH output voltage or IOH = -4mA 3.0 | 258 248 v
v 45 [ 394 38 394 38
H IOH = -24mA
55 | 494 48 494 48
T
| oH ™ -75mA 55 3.85 3.85
3.0 0.1 0.1
IOL = S50pA 45 0.1 0.1 0.1 0.1
Vi= 55 01 0.1 01 0.1
Low-level N
Vou output voltage o lop = 12mA 3.0 0.36 0.44 \"
v 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 0.44 0.36 0.44
T
loL = 75mA 55 1.65 1.65
Input leakage
I current V)=V or GND 55 10.1 1.0 10.1 +1.0 pA
Quiescent supply V, = V.. or GND,
'CC current '<|) - OOC 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs High? at V. 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 n«;t axceed 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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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

Up/Down Counter w/Single Clock 74AC/ACTITION
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND =0V; t, =t = 3ns; C_= S0pF
74AC11191
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta :;‘:,"g o UNIT
Min Typ Max Min Max

wax ;r.eqt‘loncy o g: : g%_ ! ::i
R ' s 15 re
P et ' v s "'
o 2 s s e
S R E -
P | Toere 2 e
| SR 4 -
Do X : .
:::*: gv::a%%non delay 3,4 ns
Tl s -
e s -
L : -
A e : -
::ES) g:: e, Figh or Low s -
ls(L) %Em: gr;e, High or Low 6 ns
(L) g_g:ﬁg;, High or Low 6 ns
S0 | Opwop ot s n
e : -
t (L EEJM” width, 5 ns
| 1 -
tRec ;E:v:;ﬁm' 5 ns
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

: 74AC/ACT11191
Up/Down Counter w/Single Clock /
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; t, =t =3ns; C = S0pF
T4AC11191
T, =-40°C to
SYMBOL PARAMETER WAVEFORM 'l'A = +25°C A +85°C UNIT
Min Typ Max Min Max
Mayi clock CPoQ MHz
fuax 1
frequency cPtoRC MHz
t Propagation delay 15 15
PLH 1
tort CP0Q,) 15 15 ne
t Propagation delay 15 1.5
H
t::-lL CPtoTC ! 15 15 ns
t Propagation delay 15 15
PLH 2 ns
tPHL CPto 1.5 1.5
t Propagation delay 1.5 1.5
PLH
torL TEw FC 2 15 15 ne
t Propagation delay
tory, UD 1o RE 2 ne
t Propagation delay
PLH 4 ns
tont UptoTC
t Propagation delay
PLH 3 ns
oL D ,wQ,
t Propagation delay
PLH 3,4 ns
tonL D, o TC
t Propagation delay
PLH 3,4 ns
tPML Dn o
t Propagation delay
PLH 5 ns
tonL PloQ
t Propagation delay
PLH 5 ns
tonL PLwoTC
:PLH Pro:a tion delay 5 ns
PHL
te(H) Setup time, High or .ow
tg(L) D, % PL 6 ns
t (H) Hold time, High or Low
U D, 1 PL 6 ns
Setup time, High or Low
s TEweP s ns
Hold time, High or Low
L) TEwCP 6 ns
t(H) Setup time, High or Low
1oL U to CP 6 ns
t (H) Hold time, High or Low
h
) U/ to CP 8 ns
) FLE:ulse width, 5 ns
lw(H) CP pulse width, 1 ns
tw(L) High or Low
t Recover time, s
REC PLwcP ns
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

. 74AC/ACT11191
Up/Down Counter w/Single Clock /
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =o0V; t =t =3ns; C, = 50pF
74ACT11191
SYMBOL PARAMETER WAVEFORM T, = 425°C TazdoSre uNIT
Min Typ Max Min Max
f Maximum clock | CP© Q 1 MHz
MAX frequency CP o RC MHz
t Propagation delay 15 1.5
PLH 1 ns
tonL CP©Q,) 15 15
t Propagation delay 15 1.5
ton CP1o TC 1 s b ns
t Propagation delay 1.5 1.5
PLH 2 ns
tPHL CPto 15 1.5
t Propagation delay 15 15
PLH 2
tort CEw 15 15 "
tor 1 Propagation delay 2 o
Lot =3 - mne
torL U/D to RC
t Propagation delay
PLH 4 ns
torL UDptoTC
t Propagation delay
PLH 3 ns
ot D, Q,
t Propagation delay
PLH 3,4 ns
oL Dn to TC
t Propagation delay
PLH 3,4 ns
oL Dﬂ to
t Propagation delay
PLH 5 ns
tonL Pl Q,
t Propagation delay
PLH 5 ns
toHL PlLoTC
'PLH Propagation delay" 5 ns
'PHL to
to(H) Setup time, High or Low
15 D, © PL ¢ n
t. (H) Hold time, High or Low
() D, 1 PL & m
Setup time, High or Low
ts) TEweP & ns
Hold time, High or Low
') TEwCP 6 ns
te(H) Setup time, High or Low
(L) U/ to CP 6 ns
t (H) Hold time, High or Low
o) U to CP 6 ns
PL pulse width,
t (L) Low 5 ns
tw(H) CP pulse width, 1
t,(L) High or Low .
t Recover time, 5
REC PCto CP ns
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Preliminary Specification

Asynchronous Presettable Synchronous 4-Bit Binary

Up/Down Counter w/Single Clock 74AC/ACTITI9

AC WAVEFORMS AcC: Vi =50% Vo, Vi = GND to VCC' ACT: V= 1.5V, V) = GND to 3.0V

W uax

a,Tc, RC
ouTPUT

LM

Vu
Yon
RG,1C Vu Vo
ouTPUTS

Waveform 4. Waveforms Showing the Input (Dn' U/D) to Output (RT, TC) Propagation Delays, Inverting Path
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Preliminary Specification

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

AC WAVEFORMS AC :V,, =50% Vo, Vjy = GND 1o V. ACT:V,, = 1.5V, V= GND to 3.0V (Continued)

a0 /T
\\___

P =
Te, on Va
OUTPUTS A

Waveform 5. Waveforms Showing the Parallel Load Pulse Width, Parallel Load to
Output Delay and Parallel Load to Clock Recovery Time

t, (M
tyH) N

1, v

N\ \__J

Waveform 6. Waveforms Showing Setup Time and Hold Time for D, to PL, U/D to CP and TE to CP
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FEATURES

74AC/ACT11194
4-Bit Bidirectional Universal Shift
Register

Preliminary Specification

GENERAL INFORMATION

PICA
- Shift left and shift right capabllity SYMBOL PARAMETER T i:::m:::-sov ATCY |CA(L:T UNIT
+ Synchronous Parallel and Serial AZD ™ :
data transfers touw/ | Propagation delay C, =50pF; V.. = 5V 48 | 58
= Hi L Ve . -
- Easlly expanded for both Serlal and PHL sp © (:r) (W_ High) Y T T T
Parallel operation c ower dissipation cc = 29Y: = 1MnZ: 66 | 69
PD | capaci 1| €, =50pF
+ Asynchronous reset s 'um'. per gate VL ov:r v
« Output capabllity: :24mA N Input cay i PI ‘J J&Co 5 35 | 85
er Jedec .
- CMOS (AC) and TTL (ACT) voltage I arcH | Latch-up current Standard 17 500 | 500 | MA
level Inputs Yo e
+ 50Q Incldent wave switching avav | r':;’m input rise or C, = 50pF; Vo = 5.5V 10 10 | nsV
« Center-pin V. and ground configu- Maxi clock
ration to r?ﬁnlmlzo high-speed fmax ﬂ,mmum C = 50pF; Voo = 5.0V 150 130 | MHz
equency
switching noise
+ .. category: MSI Note:
cc : 1. Cpp is used to datermine the dynamic power dissipation (Pp.in uW):
DESCRIPTION Pp=CppxVoc: X i+ (G x Vg2 x fo) where:
The 74AC/ACT11194 high-perh fl = input frequency in MHz, CL = output load capacitance in pF,
° 'gf-periormance 4 .. output i in MHzZ, V. = voltage in V
CMOS devices combine very high speed o c outcu zeq'uemy " p 2. Vg = supply oin Y.
and high output drive comparable to the Z (O x Vg™ xfg) = 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 plastic DIP 40°C 1o +85°C 74AC11194N
nous, making the device especially useful (300mil-wide) 74ACT11194N
for implementing very high speed CPUs, 20-pin plastic SO 40°C 10 +85°C 74AC11194D
or for memory buffer registers. (300mil-wide) 74ACT11194D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1 8 17 14 13 ” ° o 57
18 17 141 19 } Mg
o, [ U [0 s, L L o 3
D ce
e, 2 19]s, Dgn Do Dy D2 D3 D b 12
o, 3] o, »—s INf
ano [2 7)o, w—s, ;| r‘
ano 3 78] Voo n—cep LI P') 2
12 —o MR 18
GND [] 18 V‘:c °° 0‘ Q, 0’ 3,40
ano [ 7 [14] 0, | | I I L1 2 3
0, 3] [13] 0, 2 3 8 9 i s
o, [9] 2] MR
; 13 1o 0
D-. 10 11| CP 10 240
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register

74AC/ACT11194

The 74AC/ACT 11194 design has special
logic features which increase the range of
application. The synchronous operation
of the device is determined by two Mode
Selectinputs, S0 andS As shown inthe
Function Table, data can be entered and
shifted from left to right (shift right, Q. —

Q,, etc.),orrightto left (shiftleft, Q, N
etc) or parallel data can be entereé
loading all 4 bits of the register simultane-
ously. When both So and S0 are Low,
existing data is retained in a hold (do
nothing) mode. The first and last stages
provide D-type Serial Data input (Dsn'

PIN DESCRIPTION

) to allow multistage shift right or shift
left data transfers without interfering with
parallel load operation.

Mode select and Data inputs on the
74AC/ACT11194 are edge-triggered, re-
sponding only to the Low-to-High transi-
tion of the Clock (CP). Therefore, the only
timing restriction is that the Mode Control
and selected Data inputs must be stable
one setup time prior to the positive transi-
tion of the clock pulse. Signals on the
Select, Parallel Data (D, - D,) and Serial
Data (Dgp, Dg, ) inputs can c?Iange 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 Parallel Data inputs (D Ds) are
D-type inputs. Data appearing on D -D,
inputs when S and S, are Highis trans-
ferred to theQ -Q outputs respectively,
following the next Eow-to -High transition
of the clock. When Low, the asynchro-
nous Master Reset (MR) overrides all
other input conditions and forces the Q
outputs Low.

PIN NUMBER SYMBOL NAME AND FUNCTION
12 MR Asynchronous master reset (active Low)
11 CcP Clock input (Low-to-High, edge-triggered)
18,17, 14,13 Do - Ds Data inputs
1 Dgn Serial data input (shift right)
10 DSL Serial data input (shift left)
20, 19 Sy S, Mode control inputs
2,3,89 QO - 03 Parallel outputs outputs
1 TC Terminal count output
4,5,6,7 GND Ground (0V)
15, 16 Vcc Positive supply voltage
FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
cP MR S, S, Dsp | Dy o, Q, Q, Q, Q,
Reset (clear) X L X X X X X L L L L
Hold (do nothing) X H | | X X X 9 q, q, 9
Shitt Lot t H h | X | X q, q, s L
T H h ! X h X q, 9, 93 H
Shift Right ! H ! h : X X t % 9 %
T H | h h X X 9 q, a,
Parallel Load T H h h X X dn du d1 d2 d:!

H = High voltage level
L = Low voltage level

h = High voitage level one setup time prior to the Low-to High clock transition
| = Low voltage level one setup time prior to the Low-to High clock transition

X = Don't care

d" Q) = State of the referenced input (or output) one setup time prior to the Low-to-High clock transition
T = Low-to-High clock transition
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register

74AC/ACT11194

LOGIC DIAGRAM

3
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A
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register 74AC/ACT11194

RECOMMENDED OPERATING CONDITIONS

74AC11194 T74ACT11194
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ . 3.0 5.0 55 45 5.0 55 v
\ Input voltage (4] Vcc 0 Vee v
Vo Output voltage 0 Vcc [} Voc v
Input transition rise
AVAV or fall rate [} 10 o 10 ns/V
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Voc < 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
. X V' <0 -20
| DC input diode current? VoV % mA
>
X 1> Yee
Vi DC input voltage 0510V 405 v
Vo <0 -50
| DC output diode current? mA
OK VO > Vcc 50
or
Vo DC output voltage 0510 Vg 405 v
DC output source or
o sink current per output pin Vo=0% Ve 50 mA
lee DC Vcc current +100
or mA
leND DC ground current +100
TSTG Storage temperature 6510 150 °C
Power dissipation per package Above 70°C:derate finearly by BmW/K 500 mw
P Plastic DIP
Tor Power dissipation per package .
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those listed may cause permanentdamage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under * ded operating conditions" is notimplied. E: to absolute-maxi ted 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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Preliminary Specification

4-Bit Bidirectional Universal Shift Register 74AC/ACT11194

DC ELECTRICAL CHARACTERISTICS

T4AC11194 T4ACT11194
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C le +85°C 'l'A = +25°C .% +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 210 2.10
High-level
VIH input voltage 45 | 3.15 3.15 20 20 \%
55 {385 385 20 20
3.0 0.90 0.90
Low-level
vlL input voltage 45 1.35 1.35 08 08 \%
55 1.65 1.65 08 08
30 | 29 29
'OH = -50puA 45 | 44 4.4 44 44
Y= 55 | 54 54 54 54
High-level \ " .
VOH output voltage or IOH =-4mA 30 [ 258 248 v
V. 45 | 3.94 38 3.94 3.8
H 'OH = -24mA
55 {494 48 494 48
1
lOH = -75mA 55 3.85 3.85
3.0 0.1 0.1
IOL-SOpA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 01
Low-level Vv,
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 "
v 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 0.44 0.36 044
Iop = 75mA 55 165 165
Input leakage
b | cumrent V, = Vo O GND 55 10.1 10 10.1 $10| pA
Quiescent supply V, = V.. or GND, :
lec | current 'é- &L 55 40 40 40 40 | pA
Supply current, One input at 3.4V, other inputs
8lec | TTL inputs High? at Vo 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 voitage levels rather than OV or VCC'
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register 74AC/ACT11194
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0V;t , =t =3ns; C, = 50pF
74AC11194
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta 1::’: to UNIT
Min Typ Max Min Max
fpax Maximum dock frequency 1 100 125 100 MHz
toLH Propagation delay 1 1.5 6.4 89 1.5 9.5 ns
torL CPoQ 15 7.1 95 15 10.2
tonL TRFagaton delay 2 15 | 76 | 102 | 15 | 109 ns
n
tg ooup time, High oL Low 3 40 40 ns
e Psrr Osi
Hold time, High or Low
t 3 0.0 0.0 ns
H
CPw0 D, Dgp. Dg,
Setup time, High or Low
t ns
s s, toCP 3 5.5 55
Hold time, High or Low
t ns
H CPS, 3 10 1.0
Clock pulse width (load)
t ns
w High or Low ! 50 50
Clock pulse width (count)
t
W High or Low 1 5.0 5.0 ns
MR pulse width
' 1
w Low 2 40 40 ns
Recovery time
trec B 1o cf'y, 2 0S5 0.5 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =o0V; t =t =3ns; C, = 50pF
74AC11194
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta ’.;‘s?,;c to UNIT
Min Typ Max Min Max
fM AX Maximum clock frequency 1 125 150 125 MHz
t Propagation delay 15 45 6.6 1.5 71
H
tor CPoQ, ! 15 | so | 71 | 15 | 77 ns
Propagation delay
toL WR10Q 2 15 5.4 75 15 8.1 ns
t Sote time, High o Low 3 0s 0s ns
n Psr: Py
Hold time, High or Low
t 3 1.0 1.0 ns
H CP to Dn, DSR' DSL
Setup time, High or Low
tg sn 1o CP 3 40 40 ns
Hold time, High or Low
ty CPto sn 3 1.0 1.0 ns
Clock pulse width (load)
tw High or Low 1 40 40 ns
Clock pulse width (count)
tw High or Low 1 40 40 ns
MR pulse width,
'w Low 2 40 40 ns
Recovery time
‘REC MB o CP 2 10 10 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, = S0pF

T4ACT11194
SYMBOL PARAMETER WAVEFORM T, = +25°C Tazote UNIT
Min Typ Max Min Max
fmax Maximum dlock frequency 1 100 130 100 MHz
'pLH Propagation delay 15 55 68 15 73 ns
PHL CPwQ ! 15 6.1 7.6 15 8.3
Pro tion dela;
tenL mﬁ:gé on cery 2 15 75 9.1 15 98 ns
n
tg Setup time, High or Low 3 45 . ns
D, D Dg, 10 CP : :
ty Hold time, High or Low 3 10 10 ns
CP to Dn, DSR‘ DSL ' :
t Setup time, High or Low
S sn to CP 3 6.0 6.0 ns
t Hold time, High or Low
H CPto sn 3 20 20 ns
Clock pulse width (load)
t
w High or Low 1 5.0 50 ns
t Clock pulse width (count)
W High or Low 1 5.0 50 ns
t MR pulse width,
w Low 2 45 45 ns
Recovery time
'rec Wt op 2 10 10 ns
AC WAVEFORMS AC: VM =50% VCC' VIN =GND to VCC‘ ACT: VM =1.5V, VIN = GND to 3.0V
LI _{
CPINPUT Zv-
_/ v
1 tew toun
Q_ outPUT
n
Waveform 1. Waveforms Showing Clock to Outputs Propagation Delays and Clock Pulse Width

December 14, 1988 5-159



Preliminary Specification

4-Bit Bidirectional Universal Shift Register 74AC/ACT11194

AC WAVEFORMS AC :V,, =50% V. Vjy = GND 0 Vo ACT:V,, = 1.5V, V), = GND 1o 3.0V (Continued)

o)

CP INPUT

Q, ouTPUT Ve

Waveform 2. Waveforms Showing the Master Reset (MR) Pulse Width, the Master Reset to Output (On) Propagation
Delays, and the Master Reset to Clock (CP) Recovery Time

- O

t
s
th

CPINPUT

Waveform 3. Waveforms Showing the Data Set-up and Hold Times for the input (D ) and for S, and S, Inputs

December 14, 1988 5-160



7JAAC/ACT11238
3-to-8 Line Decoder/
Demultiplexer

Preliminary Specification

FEATURES GENERAL INFORMATION
+ Multiple input enable for easy CONDITIONS TYPICAL
expansion SYMBOL PARAMETER TA « 25°C; GND = OV Ac ACT UNIT
« Ideal for memory chip select t,, ./ | Propagation delay .
decoding t::‘: An o Yn CL = 50pF; Vcc = 5V 59 56 ns
» Non-inverting outputs c Power dissip1au‘on V.~ =50V, f= 1MHz; 55 57 oF
- Output capability: +24 mA PD | capacitance Cy = SOpF
« CMOS (AC) and TTL (ACT) voltage Cn | Input capacitance Vi=0VorVeo 35 | 35 | pF
level inputs Per Jedec JC40.2
| Latch-up current 500 | 500 mA
« 50Q incident wave switching LATCH Standard 17
+ Center-pin V.. and ground con- AVAV m"m”"‘ input rise or C_ = 50pF; Vi = 5.5V 10 10 | nsV
figuration to Sinimize high-speed rate
switching noise Note:
. ICC category: MSI 1. C is used to detenmne the dynamic power dissipation (P in uW):
P -C xV :'+Z(C xV xfo)where
DESCRIPTION f, = inpu( lraquency in MHz, C, = output load capacitance in pF,
The 74AC/ACT11238 high-performance o = output frequency in MHz, Vcc = supply voitage in V,
CMOS devices combine very high speed Z(C, x Vccz x f5) = sum of outputs
and high output drive comparable to the
most advanced TTL families. ORDERING INFORMATION
The 74AC/ACT11238 decoders accept PACKAGES TEMPERATURE RANGE ORDER CODE
three binary weighted inputs (A, A ) 16-pin plastic DIP 40°C to +85°C 74AC11238N
and when enabled, provide eight mutually (300mil-wide) 74ACT11238N
exclusive, active-High outputs (Y, - Y.). 16-pin plastic SO N 74AC11238D
The devices feature three onableqlnpu CH (150mil-wide) 40°C to +85°C 74ACT11238D

two active-Low (E,, E,,) and one active-

High (E,). Every output twill be Low unless
E and E, are Low and E, is High. This
muhlple enable function allows easy par-
allel expansion of the devices to a 1-0f-32

(5 lines to 32 lines) decoder with just four
'11238's and one inverter.

The devices can be used as eight output
demultiplexers by using one of the active-
Low enable inputs as the data input and
the remaining enable inputs as strobes.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages

WO U 5, 10911 ‘:_ oo w

v, (2] 5] A 15 1418 e, ‘:;““‘ }° 7 !

"G 5 111 : :

A, A, A E 3

ano [4] (73] A, o T T2 5

v, (5] 12] Vee s

[T

vs (] n fs Yo Y, Y Y, Y, Y, Y, Y, 10 ¢ !

= [ TTT1T7] 2 '
v, (3] [ 9] E, 1 235 678
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Preliminary Specification

3-to-8 Line Decoder/Demultiplexer 74AC/ACT11238
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
15, 14, 13 Ao to Az Address inputs
10,9 E,.E, | Enable inputs (active Low)
1 E3 Enable input (active High)
16,8,7.6,
5321 Y0 o Y7 Outputs
4 GND Ground (0V)
12 Vee Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
!1 E2 E, Ay A A, Yo Y \F) Ys \ A Ye Y,
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, A EEE,
" uJ? 1-47 * ‘-{%U
T Y T
l| 7 [} s 3 2 16
v, Y, Y, Y, Y, Y Y, Y,
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Preliminary Specification

3-to-8 Line Decoder/Demultiplexer 74AC/ACT11238
RECOMMENDED OPERATING CONDITIONS
T74AC11238 74ACT11238
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 3.0 5.0 55 45 5.0 55 v
Vl Input voltage 0 Vcc V] Vcc v
Vo Output voltage 0 Vee [} Vee \"
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 characteristics are specified at Voc < 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
. V<0 -20
| DC input diode current? mA
A’r( VI > VCC 20
Vi DC input voltage 0510V, +05 v
VO <0 -50
\ DC output diode current? mA
(03:( VO > Vcc 50
Vo | DC output voltage 0510V, +05 v
cc
DC output source or
'o sink current per output pin Vo=0wVee 50 mA
| cc DC Vcc current +200
or mA
lanD DC ground current +200
TSTG Storage temperature -65 to 150 °C
Power dissipation per package §
. Plastic DIP 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 6mW/K 400 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under 1ded operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

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

DC ELECTRICAL CHARACTERISTICS

T4AC11238 T4ACT11238
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc 'I’A = +25°C & +85°C TA = +25°C tAo +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
VIH input voltage 45 | 3.15 3.18 20 20 \
55 | 385 3.85 20 2.0
3.0 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 08 0.8 \"
55 1.65 1.65 08 0.8
30 | 29 29
low = -SOKA 45 | 44 44 44 44
V= 55 | 54 54 54 54
High-level Vi oy
Vou output voltage or lon = 30 | 258 248 v
) 45 | 394 38 3.94 38
H IOH = -24mA
55 | 4.94 48 4.94 48
1
'OH = -75mA 55 3.85 3.85
3.0 0.1 0.1
IoL = SOKA 45 0.1 0.1 0.1 0.1
vi= 55 0.1 0.1 0.1 01
Low-level V|L
VOL output voltage o IOL = 12mA 3.0 0.36 0.44 v
V. 45 0.36 0.44 0.36 0.44
H I°L = 24mA
55 0.36 0.44 0.36 0.44
lop = 75mA’ 55 1.65 1.65
j | Inputleakage V.= V... or GND 55 0.1 1.0 0.1 10| wA
) current 1 “w
Quiescent supply V, = V.. or GND,
'CC current I°| - 0OC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
AICC: TTL inputs High2 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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Preliminary Specification

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

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V; tp = 1. = 3ns; C, = 50pF

74AC11238
SYMBOL PARAMETER WAVEFORM T, =425 Tazgoste UNIT
Min Typ Max Min Max
t Propagation delay 15 85 10.6 1.5 1.7
PLH 1 ns
tou A Y 15 9.6 1.9 15 13.3
t Propagation delay 15 8.2 103 1.5 114
PLH 2 ns
touL E oY, 15 9.6 1.7 15 13.0
t Propagation delay 15 9.1 11.2 1.5 125
PLH 2 ns
tor E Y 15 10.7 129 1.5 145
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V; 1 =t = 3ns; C| = 50pF
74AC11238
SYMBOL PARAMETER WAVEFORM T, = +25°C Tazdoste UNIT
Min Typ Max Min Max
t Propagation delay 15 54 70 1.5 8.2
PLH 1 ns
oL A oY, 15 6.3 8.2 15 9.7
t Propagation delay 15 5.2 6.7 1.5 79
PLH 2 ns
touL Eyto Y, 15 65 8.2 1.5 9.6
t Propagation delay 15 56 741 1.5 8.5
PLH 2 ns
oL E oY 15 7.2 89 15 96
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V;t = t_ = 3ns; C, = 50pF
i 74ACT11238
SYMBOL PARAMETER WAVEFORM T, = +25°C Tasgolte UNIT
Min Typ Max Min Max
'pLH impagaﬁm delay 1 15 5.1 71 15 78 ns
topL A 15 6.1 78 15 86
t Propagation delay 15 55 71 1.5 78
PLH 2 ns
tomL E;oY, 15 6.0 8.1 1.5 9.1
t Propagation delay 1.5 54 76 1.5 83
PLH 2
tor EwY, 15 | 71 | 88 | 15 | o7 ne

December 14, 1988 5-165



Preliminary Specification

3-to-8 Line Decoder/Demultiplexer

74AC/ACT11238

AC WAVEFORMS AC:V,, = 50% V

'ccr Vin=GND o V. ACT iV =15V, V= GND to 3.0V

A E4 INPUTS

Y, OUTPUT

Waveform 1. Waveforms Showing the Inputs (A“, E._’) to
Output (Yn) Propagation Delays

Waveform 2. Waveforms Showing the Input (E ) to Output
(Yn) Propagation Delays

Expansion to 1-0f-32 Decoding

APPLICATION
"
A
’ r v l ' v l e l
Ay D°~
“
" L J:l L
l = = =
t.lj .' .l.’ .l ‘I‘O E‘l‘!
[ 11 [ 11 | ] ]
Al A1 ‘I € Al AI Al A. Al AI L Al A,I ‘! E
AC/ACT11138 AC/ACT11138 AC/ACT11138 AC/ACT11138
VO YI vi vl V‘ vl V. Y' vl V‘ vl v! V‘ vl V. V' V. vl 'I '! V‘ " V. V' V' vI Y’ v! vl v! vl V,
FTTTTTT [TTTTTh REBEERRR FTTTTT
N Vs
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74AC/ACT11240

Octal Buffer/Line Driver;
3-State; INV

Product Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
 Octal bus interface SYMBOL PARAMETER . UNIT
. 3-State buffers 'l'A = 25°C; GND = 0V AC ACT
- Output capabliity: +24 mA :pm’ :"’:“%“m delay C, = 50pF; Vg = 5V 50 | 63 | ns
- CMOS (AC) and TTL (ACT) voltage PHL n__n Vo TEOV T =i
level inputs issioai eSS 5o F;'Embbd ' 39 47
c Power dissipation L P F
« 50Q Incident wave switching PD capacitance per buffer'[ V- = 5.0V f = 1MHz, P
« Center-pin Vc and ground con- C, = 50pF; Disabled 12 13
23:‘3:::: :‘oo:':.nlmlza high-speed Cn Input capacitance Vi=0VorV,. 40 40 pF
+ I category: MS! Cour | Output capacitance :u ‘J°‘;°' féfo - 10 | 10| FF
er Jedec .
DESCRIPTION ILatcn | Latch-up current Standard 17 500 | S00 | mA
The 74AC/ACT11240 high-performance Avay | Maximum input rise or C, = 50pF; Vo = 5.5V 10 10 | nsv
CMOS devices combine very high speed fall rate; Data inputs
and high output drive comparable to the  Note:
most advanced TTL families. 1. Cpp is used to datemzﬂne the dynamic pt;wer dissipation (P, in pW):
The 74AC/ACT11240 device is an octal Pp=CppVog™ x! + I (G xVog x i where:
butfer that is ideal for driving bus lines or f} = input frequency " MHz, C = output load capacitance in pF,
buffer memory address registers. The fo =output frequency in MHz, V. = supply voltage in V,
device features two Output Enables (OE), (¢, x Vc<:2 x fo) = sum of outputs
each controlling four of the 3-State out-
puts. ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP 40°C to +85°C 74AC11240N
{300mil-wida) 74ACT11240N
24-pin plastic SO . 74AC11240D
(300mil-wide) ~40°C 10 485°C 74ACT11240D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
_ U 2 o v, ' .
W, 4] 0] 1o ’—[k—? 2 e
":1 =] 23] 14, 2 u—'—k Wy 2 | [_‘
W, 3 [22] 1, ” u_,_k W, s B > w1
W, 3 %], " W, 2 -
awo [ 3, 5], v [ > - P~
ano [(6 19] Vee 24 >— 2 ¢
ano [ 7 18] Ve W7 ___.Iu' bﬂ' ®
ano [ 7] 2A, w 2 o, m 3 Nlen
7, O o = SN
24 2¥
¥, [ 5] 2, 15 _I_.k 2 44 AL > w2
- s
nol e S I
?¥, [3z] 13] 26€ - E“ﬁ >_ ” | "
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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 | 1i,- 11, | Datainputs 1OE[1A_ [20E [2A_| 1V, | 2V, |
17, 16, 15, 14 2i,-2l, | Datainputs H
1,2,3,4 1Y, - 1Y, | Data outputs L L L
9,10,11,12 | 2Y,-2Y, | Data outputs X | H|X b 2
24,13 10E, 20E | Output enables
5,6,7,8 GND Ground (0V)
18, 19 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
YMBO PARAMETER 74AC11240 74ACT11240 ONIT
SymeoL Min Nom Max Min Nom Max
Vee DC supply voltage' 3.0 5.0 55 45 5.0 55 v
Vi Input voitage [} Vac 0 Vcc v
Vo Output voltage 0 Vec 0 Vee v
Avav | Iput wansition rise Data o 10 0 10 sV
or fall rate Output enable [) 5 o 10
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics 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
Vee DC supply voltage 0.51t0+7.0 v
. : V<0 -20
| DC input diode c:urrent2 VoV 2 mA
>
s 1> Yee
vl DC input voltage 05t Vcc +0.5 v
X Vo <0 -50
| DC output diode current? mA
g:( Vo >Vee 50
Vo DC output voltage 0510V, +05 v
DC output source or
lo sink current per output pin Vo =0t Vee 50 mA
I cc DC Vcc current +200
or mA
lGND DC ground current +200
Tste Storage temperature -65 to 150 °C
Power dissipation per package . "
o Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
ToT Power dissipation per package )
Plastic surface mount (SO) Above 70°C.derate linearly by 6mW/K 400 mwW

NOTES:

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

conditions beyond those indi dunder "

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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Product Specification

Octal Buffer/Line Driver; 3-State; INV 74AC/ACT11240
DC ELECTRICAL CHARACTERISTICS
74AC11240 74ACT11240
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vee Ty =+25°C Q +85°C Ty = +25°C é +85°C UNIT
V [ Min | Max | Min | Max | Min | Max | Min | Max
30 |2.10 2.10
High-level
V’H input voltage 45 | 3.15 3.15 20 20 '
55 385 3.85 20 20
3.0 0.90 0.90
Low-level
v|L input voltage 45 1.35 1.35 08 08 v
5.5 1.65 1.65 08 08
30 | 29 29
Ion = ~5O0HA 45 | 4.4 44 4.4 44
\\//' = 55 |54 54 54 54
High-level L -
Vou output voltage or loy = -4mA 3.0 | 258 248 \"
v 45 | 394 38 3.94 38
H | = -24mA
OH 55 |494 48 494 48
T
IOH = -75mA 55 3.85 3.85
3.0 0.1 0.1
IOL-SOpA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level Vi
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 Vv
Vv 45 0.36 0.44 0.36 044
IH 'OL = 24mA
55 0.36 0.44 0.36 0.44
1
'OL = 75mA 55 1.65 1.65
Input leakage
I' current VI = Vcc or GND 55 +0.1 +1.0 +0.1 +1.0 HA
3-State output off-state| V, =V, orV,,,
Ioz current vlo - \l}-cc orlaND 55 0.5 5.0 0.5 5.0 HA
Quiescent supply V, = V.. or GND,
lcc current 'clz - OCC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs 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. Thisis 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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Product Specification

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

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

74AC11240
SYMBOL PARAMETER WAVEFORM T, =425°C Tambe uNIT
Min Typ Max Min Max
t Propagation delay 15 76 10.5 1.5 11.7
PLH 1 ns
top An to Y, 15 6.3 86 15 95
tozy Output enable time 2 15 8.2 11.6 1.5 127 ns
tPlL to High and Low Level 15 76 10.8 15 120
tonz Output disable time 2 1.5 55 75 15 78 ns
tor 7 from High and Low Level 15 6.7 9.4 15 9.8
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V; t; =t = 3ns; C, = 50pF
T4AC11240
sSYMBOL PARAMETER WAVEFORM T, = 25°C Ta : ;‘s",g to UNIT
Min Typ Max Min Max
t Propagation delay 15 54 75 15 8.4
PLH 1 ns
PHL An to n 15 46 6.6 15 7.2
tozn Output enable time 2 1.5 57 8.2 1.5 9.2 ns
oz to High and Low Level 15 53 77 1.5 8.7
toHz Output disable time 2 15 4.7 6.3 1.5 6.6 ns
oLz from High and Low Level 15 52 73 15 77
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq = te = 3ns; C, = 50pF
74ACT11240
SYMBOL PARAMETER WAVEFORM T, = 425°C Ty=40Clo UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 6.5 9.9 1.5 106
PLH 1 ns
tonL AoY 15 6.0 8.0 1.5 8.7
tozn Output enable time 2 15 75 1.7 15 125 ns
toz to High and Low Level 15 73 15 1.5 123
tpHz Output disable time 2 15 73 9.4 15 10.0 ns
oLz from High and Low Level 15 79 10.3 1.5 10.8
AC WAVEFORMS AC: VM = 50% VOC' VIN = GND to VCC‘ ACT: VM = 1.5V, VIN = GND to 3.0V
Waveform 1. Waveforms Showing the Input (A)to Waveform 2. Waveforms Showing the 3-State Output
Output (Vn) Propagation Delays Enable and Disable Times
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FEATURES

7JAAC/ACT11241
Octal Buffer/Line Driver; 3-State

Product Specification

GENERAL INFORMATION

« Octal bus interface SYMBOL PARAMETER CON?mONs :ZPICALT UNIT
- 3-State buffers Ty =25°C; GND = 0V AC
- Output capabliity: +24 mA oL/ :m:"g""m delay C, = 50pF; Vg = SV 47 | 65 | ns
. CMOS (AC) and TTL (ACT) voltage PHL n_n
Van =5.0V; f = IMHz;
level inputs o cc ' 26 27
. 500 Incident wave switchi c Power dissipation | €, = S0pF: Enabled pF
n ve switching PD capacitance per buffer' |y "=5.0V: f = 1MHz; 10 R
« Center-pin V¢ and ground con- C, = 50pF; Disabled
figuration to minimize high-speed - ~ 20 20 F
switching noise Cn Input capacitance Vi=0VorVee . - P
+ I category: MSI Cout | Output capacitance Vy=0Vor Ve, 10 10 pF
Per Jedec JC40.2
DESCRIPTION lLacH | Lateh-up current Standard 17 500 | S00 | mA
The 74AC/ACT11241 high-performance Avay | Maximuminputrseor | o _soor.y . 55V 10 10 | nsV
CMOS devices combine very high speed fall rate; Data inputs L ce
and high output drive comparable to the  Note:
most advanced TTL families. 1. Cpypy is used to determine the dynamic power dissipation (P, in uW):
2 2 .
The 74AC/ACT11241 device is an octal Po=Cppx Vo i+ I (G x Ve xighwhere: .
buffer that is ideal for driving bus lines or f, = input frequency in MHz, C, = output load capacitance in pF,
buffer memory address registers. The fo = output frequency in MHz, V. = supply voltage in V,
device features two Output Enables (10E I(C x VGC2 x fy) = 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
(mﬂfvme:wm; “40°C to +85°C 74ACT11241N
24-pin plastic SO 74AC11241D
(300mil-wide) ~40°C 1o +85°C 74ACT11241D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1A. 1V.
1, (3] U 24 106 b ! 24 IDJen
w 3 ), 2 > C
v, 3] B2 n M LA L2 > v 1
w, [« 71] 1A 2 |2
. Ea L (> v = .
ano [ [20] 1A, __ D
ano [ 9] Vee 2 ._‘__+>_ 20 .
ano [7 18] Vee 17 e o
ano [ 7] 24, , 2, 13 EN
16 10
», (3 )28, " . C
2, 7] W), 1 __a_,k 2 4, 17 > v )
2v, o1} 14] 24, 1 L—k s 12 = 10
2v, [3z] 13] 208 208 18 L
13 >~ 14 12
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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, | Datainputs 10E | 1A [20E|2A | 1Y, | 2Y
17,16, 15, 14 2A,-2A, | Datainputs H L L L
1,2,3,4 1Yy - 1Y, | Data outputs H H H
9,10,11,12 [ 2Y - 2Y, | Data outputs X |t |X F4 z
24,13 10E, 20E | Output enables
56,78 GND Ground (0V)
18, 19 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
74AC11241 T4ACT11241
SymBoL PARAMETER Min Nom Max Min Nom Max UNIT
Voo DC supply voltage’ 30 5.0 §5 45 5.0 55 v
v, Input voltage 0 Vee 0 Vcc v
Vo Output voltage [) Vee [ Vee v
avay | Input wansition rise Data 0 10 o 10 sV
or fall rate Output enable ) 5 ) 10
TA Operating free-air temperature -40 +85 -40 . +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vo, < 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
Vee DC supply voltage 0.51t0+7.0 v
. X V<0 -20
| DC input diode cumrent? mA
IK VI > VOC 20
or
i DC input voltage 0510V +05 v
Vo <0 -50
| DC output diode current? mA
8:( V° > VCC 50
Vo | DC output voltage 0510 Vg 405 v
DC output source or
o sink current per output pin Vo=0t Ve 50 mA
| cc DC Voc current $200
or mA
lanD DC ground current 4200
TSTG Storage temperature €5t 150 °C
Power dissipation per package § "
R Plastic DIP 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 6mW/K 400 mwW

NOTES:

1. Stresses beyond those listed may cause permanent dlmlp. tothe device. These are siress mﬂrm only and functional oponuon of the device at these or any other

conditions b d those indi d under

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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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT11241
DC ELECTRICAL CHARACTERISTICS
74AC11241 74ACT11241
T, =-40°C T, = 40°C
SYMBOL PARAMETER TEST CONDITIONS Voo |Ta=+25°C| A% teec | Ta=+25C) A cec | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 [2.10 2.10
High-level
Vi input voltage 45 (315 3.15 20 20 v
55 [3.85 3.85 20 20
30 0.90 0.90
Low-level
A input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 0.8 08
30 | 29 29
lon = -50HA 45 | 4.4 44 44 44
Vi= 55| 54 54 54 54
High-level VIL
Von | output voltage o lop = 4mA 30 258 248 v
Vv 45 [ 394 38 394 38
H Ioy = -24mA
55 | 4.94 48 494 48
lop = -75mA’ 55 3.85 3.85
3.0 0.1 0.1
lo = 50KA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-leve! \
Vou | output voltage o Iop = 12mA 30 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H |a_ = 24mA
55 0.36 0.44 0.36 0.44
Iop = 75mA’ 55 165 165
Input leakage
I current V, =V of GND 55 10.1 1.0 10.1 10| pA
3-State output off-state| V, =V, orV,,
loz carrent V'o' ‘.}cc or"END 55 0.5 15.0 105 50| pA
Quiescent supply V, = V.. or GND,
lec current | (r’ e 55 8.0 80 8.0 80 BA
Supply current, One input at 3.4V, other inputs
8lec | TTLinputs High? 2tV or GND 55 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. Thisis 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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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT11241

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

74AC11241
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=40°Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 1.5 7.0 10.0 15 114
PLH 1 ns
tory ALY 15 6.2 8.4 15 9.2
tozn Output enable time 2 15 78 1.4 15 129 ns
ton to High and Low level 15 7.7 10.6 15 1.7
tonz Output disable time 2 15 58 76 15 79 ns
o 2 from High and Low level 15 71 93 15 9.9
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tq =t = 3ns; C = 50pF
74AC11241
SYMBOL PARAMETER WAVEFORM T, = 425°C Taztoste UNIT
Min Typ Max Min Max
t Propagation delay 15 49 71 15 8o | |
PLH 1 ns
tor ALY, 15 45 63 15 68
tozn Output enable time 2 15 54 8.0 1.5 9.0 ns
tog1 to High and Low level 15 53 76 15 84
t Output disable time 15 49 66 15 6.9
tE[’zz from High and Low level 2 1. 56 75 15 80 | ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tq =t = 3ns; C = 50pF
74ACT11241
sSYMBOL PARAMETER WAVEFORM T, = 425°C Ta ’1;‘:": to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 6.6 9.0 1.5 10.0
PLH 1 ns
tory ALY, 15 6.3 85 15 9.1
tozn Output enable time 2 15 75 1.3 15 123 ns
toz to High and Low level 15 74 10.5 15 13
tonz Output disable ime 2 15 76 10.6 15 11.0 ns
torz from High and Low level 15 8.2 1.2 15 1.7
AC WAVEFORMS AC :V,, =50% Veo Vin = GND o Voo ACT 1V, = 1.5V, V, = GND to 3.0V
108 wPuUT
v. Xv.
208 WNPUT
v ton taz ~Vee
oc
¥, ouTeur A\
0%V cc
o Yo
tm lm —
v
v, ouTeur Va N\ %Y e
o
~ 0V
Waveform 1. Waveforms Showing the Input (A o Wavef 2. Waveforms Showing the 3-State Output
Output (Yn) Propagation Delays Enable and Disable Times
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74AC/ACT11244
Octal Buffer/Line Driver; 3-State

Product Specification

FEATURES GENERAL INFORMATION
* Octal bus Intertace SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
« 3-State butfers T, =25°C; GND = OV AC | ACT
« Output capabliity: +24 mA :PLH/ :ro::asaﬁon delay C, = 50pF; Vg = 5V 47 57 ns
« CMOS (AC) and TTL (ACT) voltage PHL n-'n
level lnputs V.. =50V;f=1MHz; 27 27
. 500 Incident wave switching c Power dissipation C, = SOpF: Enabled pF
PD | capacitance per buffer [ v_ = 5.0V; f= 1MHz;
+ Center-pin V. and ground con- c%% sopF: Di 9 9
= 50pF; Disabled
figuration to minimize high-speed L
switching noise Cin Input capacitance Vi=0VorVeo 40 | 40 | pF
+ I category: MSI Cour | Output capacitance V,=0Vor Ve 10 10 pF
Per Jedec JC40.2
DESCRIPTION ILatch | Latch-up current Standard 17 500 | 00 | mA
The 74AC/ACT11244 high-performance Maximum input rise or - .
CMOS devices combine very high speed AVAV. | rate; Data inputs Cy = S0pF: Vg = S5V 10 10| nsV
and high output drive comparable to the
most advanced TTL families. Note:
The 74AC/ACT11244 device is an octal 1. cPD is used to determine the dynamic power dissipation (PD in pW):
buffer that is ideal for driving bus lines or P =Cpp X Voc2 X1y + £ (C, x Vec? xf) where:
buffer memory address registers. The f, = input frequency in MHz, cL = output load capacitance in pF,
g%if;e featr:xres twc;lputrut Enfal;:le?3 (;?tg fo = output frequency in MHz, V. = supply voltage in V,
, each controlling four of the 3-State 2 - £
outputs. T (CL x Vcc x fo) sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP 74AC11244N
(300mil-wide) 40°C to +85°C 74ACT11244N
24-pin plastic SO 74AC11244D
(300mil-wide) 40°C to +85°C 74ACT11244D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
U 1A IV.
w, (4] 5] 10 m e > 2 e
w, 3] [35] 14, 2 'A—‘k Yo, - r
1, [3] EIR 5 Ma ", L > v 1
v, [3] 2] A, " w 2 2
owo 3] o), m > = 2
owo 3] 5] Voo w &> 2 :
Gho [7] 18] Vee g e D Y,
3
ano 3] 17]2A, 2A, 2y, B e
2, 3] (), o> m
2A 2y 17
v, (5] (5], w—2 > 12w > vl
16
2v, (7] Ta]2A, w 2 > Y, ., " ::’
2y, [12 13] 206 “ 26 >_ e .
— 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, | Data inputs 10E| 0 [20E, | 21 | 1Y, | 2v,
17,16, 15, 14 2A,-2A, | Datainputs L L L L L
1,2,3,4 1Yo- 1Y3 Data outputs L H L H H H
9, 10, 11, 12 2Y° - 'éY3 Data outputs H X H X Z 4
24,13 10E, 20 | Output enables
5,6,7,8 GND Ground (0V)
18, 19 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
TAAC11244 TAACT11244
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 3.0 5.0 55 45 5.0 55 v
V, Input voltage o V,‘:c 0 Vcc \"
Vo Output voltage 0 Vcc [} Vcc v
ition ri 0 10 0 10
AvAV Input transition rise | Data sV
or fall rate Output enable [} 5 ) 10
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Voc < 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 -0.5t0+7.0 v
. . v, <0 -20
| DC input diode cuﬂ'enl2 VoV 2 mA
o 1> Yee
i DC input voltage 0510V 405 v
X Vo <0 -50
| DC output diode current? ) %0 mA
o o> Ve
VO DC output voltage 0.5to Vcc +0.5 \"
DC output source or
lo sink current per output pin Vo=0tVee 50 mA
lec DC Vcc current $200
or mA
lGND DC ground current 4200
Tste Storage temperature -65 to 150 °C
;a: stiic duDT:pauon per package Above 70°C:derate linearly by 8mW/K 500 mwW
P.
ToT Power dissipation per package )
Plastic surface mount (SO) Above 70°C.derate linearly by 6mW/K 400 mwW
NOTES:
1. Stns.ua beyond those listed may cause permanent damage 1o the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indi d under ded operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Octal Buffer/Line Driver; 3-State 74AC/ACT 11244
DC ELECTRICAL CHARACTERISTICS
T4AC11244 74ACT11244
T, = 40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voc TA = +25°C Q +85°C TA = +25°C ‘Ao +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 (210 2.10
High-level
VIH input voltage 45 |3.15 3.15 20 2.0 "
55 | 385 3.85 2.0 20
3.0 0.90 0.80
Low-level
VIL input voltage 45 1.35 135 08 0.8 \"
55 1.65 1.65 08 08
30 | 29 29
Iop = “SOpA 45 | 44 44 44 44
‘\’,u = 55 | 54 54 54 54
High-level L
VOH output voltage or |0H = -4mA 30 |258 248 \
V, 45 (394 3.8 3.94 38
H IOH = -24mA
55 (494 48 4.94 48
T
'OH =-75mA 55 3.85 385
3.0 0.1 0.1
IOL = 50pA 45 0.1 0.1 0.1 0.1
vi= 55 0.1 0.1 0.1 01
Low-level Vi
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 Vv
v 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 0.44 0.36 044
i
'OL = 75mA 55 1.65 1.65
Input leakage
ll current V‘ = V‘.;c or GND 55 +0.1 $1.0 $0.1 +1.0 HA
3-State output off-state| V, =V, orV, .,
loz | current Vlo _ ‘}cc or'&ND 55 105 150 0.5 50| pA
Quiescent supply V, = V.. or GND,
'CC current Ié - OCC §5 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
lec | TTLinputs High? at V. or GND 55 09 101 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. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or
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Product Specification

Octal Buffer/Line Driver; 3-State 74AC/ACT 11244
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND =0V; tp =t = 3ns; C = 50pF
74AC11244
SYMBOL PARAMETER WAVEFORM T, = 425°C Taze UNIT
Min Typ Max Min Max
t Propagation delay 1.5 71 9.3 15 10.2
PLH 1 ns
tPHL Aﬂ to Yn 1.5 6.3 8.6 1.5 95
tozn Output enable time 2 1.5 8.0 10.7 1.5 118 ns
too to High and Low level 15 79 10.6 15 11.9
tonz Output disable time 2 15 59 79 1.5 8.3 ns
to 2 from High and Low level 1.5 7.2 9.4 15 9.9
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V; r =1 =3ns; C = 5O0pF
T4AC11244
SYMBOL PARAMETER WAVEFORM T, =425°C Tamdolte uNIT
Min Typ Max Min Max
t Propagation delay 1.5 49 6.7 1.5 73
PLH 1 ns
oL A oY, 1.5 45 64 15 6.9
tozn Output enable time 2 15 54 7.7 15 8.5 ns
toz to High and Low level 15 54 76 1.5 85
tonz Output disable time 2 1.5 52 70 1.5 73 ns
oz from High and Low level 15 58 78 15 8.2
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; R=tg¢=3ns;C =50pF
74ACT11244
SYMBOL PARAMETER WAVEFORM Ty = +25°C Tpy=-40°Cto UNIT
+85°C
Min Typ Max Min Max
t Propagation delay 1.5 6.0 8.9 1.5 9.9
PLH 1 ns
!PHL An to Yn 1.5 54 8.6 1.5 9.2
tozH Output enable time 2 15 6.6 1.3 1.5 125 ns
toz to High and Low level 1.5 67 10.5 1.5 1.4
tonz Output disable time 2 1.5 74 9.8 1.5 104 ns
‘PLZ from High and Low level 1.5 7.8 10.6 1.5 11.2
AC WAVEFORMS Ac: Vi =50% Vee, Vjy = GND 1o Vo ACT: V), = 1.5V, V), = GND to 3.0V
1n INPUT /_:yw
0%V
oL
mﬂ'
¥,, OUTPUT \ Ve
as 0V
Waveform 1. Waveforms Showing the Input (A oo Waveform 2. Waveforms Showing the 3-State Output
Output (Y o Propagation Delays Enable and Disable Times
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74AC/ACT11245

Octal Transceiver with
Direction Pin; 3-State

Product Specification
FEATURES GENERAL INFORMATION
. CONDITIONS TYPICAL
Octal bidirectional bus Interface SYMBOL PARAMETER UNIT
« 3-State buffers TA = 25°C; GND = 0V AC ACT
+ Output capabliity: +24 mA tpy/ | Propagation delay | G,  50pF; Vg = 5V 45 | 58 | ns
+ CMOS (AC) and TTL (ACT) voltage PHL n_n_n n
level inputs ‘é -sg'on;E' = ;x:li 64 | 66
. Power dissipation L = 50pF; Enal
50Q incident wave switching Cop capacitance per butter' V=50V 1 = IMHE. pF
- Center-pin V.. . and ground con- i ’ 16 19
c C, = 50pF; Disabled
figuration to minimize high-speed :
switching nolse CIN Input capacitance VI =0Vor Vcc 40 4.0 pF
o lCC category: MSI C‘o /O capacitance VI =0V or Vcc 12 12 pF
Per Jedec JC40.2
DESCRIPTION ILacw | Latch-up current Standard 17 500 | 500 | mA
The 74AC/ACT11245 high-performance Maximum input rise or . .
CMOS devices combine very high speed AUAY | all rate Cy = S0pF: Vg =SSV 10 10| nsV
and high output drive comparable to the oo,
most advanced TTL families. 1. Cpp is used to determine the dynamic power dissipation (Py, in uW):
2 2 .
The 74AC/ACT11245 device is an octal Pp=Cppx Voo x+ L (G xVec™ xfg)where:
transceiver featuring noninverting 3-State f, =input frequency in MHz, C, = output load capacitance in pF,
bus compatible outputs in both send and fo = output frequency in MHz, V¢ = supply voltage in V,
receive directions. The control function (C, x v‘:c2 x f) = sum of outputs
implementation minimizes external timing
requirements. The device features an ORDERING INFORMATION
Outpu; Efgble(ﬁ'é)[i)r:%utbm?sy:ascad- PACKAGES TEMPERATURE RANGE ORDER CODE
ing and a Direction (DIR) input for direction 2450 -
pin plastic DIP 74AC11245N
control. (300mil-wide) ~40°C to +85°C 74ACT11245N
24-pin plastic SO 74AC11245D
(300mil-wide) ~40°C 10 +85°C 74ACT11245D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
u 28 13
0 D e oSk
A lj 24| DR . 7 OF 3 ﬁﬁ IENT (BA)
A E :_25] B, 1 2 I 1P 5 3 EN2(AB)
N s, N , Co.
A ms, i I =g Ui g LA
e 3] EaLH 2 PV
1 | 2 2 2
ano [ [79] Vee LTI S ~N " * -*
| ——] 2
GND Eﬂ 18] Vec . 2 . 2
. —a e
ano 3] 7)., A %_li ” L] | LA
A, D: [6] 8, 1o —L‘ry‘ . 10 18
A [ 10 15]8 Ay N~— e 1 18
$ . " — e
A, O] 148, Y A 1T m_li . 12 14
A, 2 13] o€ he
"“
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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 Ot DIR A B
n n
1 i:.' 131- “; :- Ay-A, | Datainputsioutputs (A side) L L A-B inputs
L H inputs B=A
23, 22, 21, 20, . .
17, 16, 15, 14 Bo - B7 Data inputs/outputs (B side) H X z z
13 OE Output enable
56,78 GND Ground (0V)
18, 19 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
74AC11245 T4ACT11245
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Voo DC supply voltage' 30 5.0 55 45 5.0 55 v
VI Input voltage 0 Vcc 0 Vcc v
Vo Output voltage Voc 0 vcc "
Input transition rise
AVAV o fall rate 0 10 0 10 nshV
'l'A Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

maintain a previously established logic state.
ABSOLUTE MAXIMUM RATINGS

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

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 051t0+70 v
. X V| <0 -20
| DC input diode current? TR, % mA
>
X 1> Vee
Vl DC input voltage 05t Vcc +0.5 \"
Vo <0 -50
| DC output diode curent? ) % mA
g o*Yee
Vo | DC output voltage 0510V +0.5 v
DC output source or
‘o sink current per output pin Vo=0tVee 50 mA
lee DC Vcc current +200
or mA
lanD DC ground current +200
Tsta Storage temperature 65 to 150 °C
Power dissipation per package } N
. Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mw
Tor Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearty by 6mW/K 400 mwW
NOTES:

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

d under *

conditions beyond those indi
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 Transceiver with Direction Pin; 3-State 74AC/ACT11245
DC ELECTRICAL CHARACTERISTICS
T74AC11245 74ACT11245
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C le +85°C TA = +25°C & +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 |2.10 210
High-level
VIH input voltage 45 |3.15 3.15 20 20 \
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 135 1.35 08 08 v
55 1.65 1.65 08 08
30 | 29 29
lon = “50RA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
High-level Vi
VOH output voltage or |OH = -4mA 30 | 258 248 \")
v 45 [394 38 304 38
H lG'i = -24mA
55 | 494 48 494 48
Ton™ -75mA’ 55 3.85 3585
3.0 0.1 0.1
IOL = 50pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level Vi
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 v
V) 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 0.44 0.36 0.44
i
IOL = 75mA 55 1.65 1.65
Input leakage
lI current Vl = Vcc or GND 55 $0.1 +1.0 0.1 1.0 HA
3-State output off-state| V, =V, orV, .,
1 oz current VIO - ‘9-00 or'zND §5 0.5 5.0 0.5 5.0 HA
Quiescent supply V, = V.. or GND,
ICC current 'CI> - DCC 85 8.0 80 8.0 80 HA
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 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 voitage levels rather than OV or VCC'
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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 = 0V; 1 =t = 3ns; C,_ = S0pF

74AC11245
SYMBOL PARAMETER WAVEFORM T, = 425°C Ty=-40°Cto UNIT
A +85°C
Min Typ Max Min Max
toLH Propagation delay 1 15 65 11.2 15 125 ns
tory. A 0B B A 15 | s7 | 8s 15 | 97
tozm Output enable time " 15 | 88 | 142 | 15 | 159 ”
togy 1o High and Low level 15 | 82 | 15 | 15 | 127
torz Output disable time 2 15 | 77 | 105 | 15 | 13 -
to 2 from High and Low level 15 | 85 | 120 | 15 | 130
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =tz = 3ns; C, = 50pF
74AC11245
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta ’:::’ to UNIT
Min Typ Max Min Max
ey NHEEEHEE
tPHL n n'_n hd n . . . - .
tom Output enable tme 2 15 | 62 | 102 | 15 | 114 .
too 1o High and Low level 15 | s | se 15 | o5
tonz Output disable time ) 15 | 64 | 88 15 | 95 .
tors from High and Low level 15 | 70 | 96 15 | 104
AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V GND =0V; tg =g = 3ns; C = 50pF
74ACT11285
SYMBOL PARAMETER WAVEFORM T, =425°C Ta "'::,c'c to UNIT
Min Typ Max Min Max
ton Propagation delay ] 15 | 62 | 92 15 | 100 "
oy A, 0B B WA 15 | 54 | 88 15 | 91
tozm Output enable time 2 15 | 81 | 120 | 15 | 132 "
to 1o High and Low level 15 | 82 | 1.7 | 15 | 129
tonz Output disable time 2 15 | 93 | 118 | 15 | 129 "
oLz from High and Low level 1.5 9.8 129 1.5 139

AC WAVEFORMS AcC: Vi =50% Vee, Vi = GND to V. ACT @V, = 1.5V, V), = GND to 3.0V

INPUT

OUTPUT

Waveform 1. Waveforms Showing the input to Output Waveform 2. Waveforms Showing the 3-State Output
Propagation Delays Enable and Disable Times
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74AC/ACT11251
8-Input Multiplexer (3-State)

Preliminary Specification

FEATURES GENERAL INFORMATION

Output capabliity: :24 mA SYMBO METER CONDITIONS TYPICAL UNIT
* : BOL PARA

5°C; GND C ACT

. CMOS (AC) and TTL (ACT) voltage , Ta=2 =V | A

jevel inputs :PLH/ r’;’;""m delay C, = S0pF; Vg = 5V 48 | 66 | ns
. 50Q Incident wave switching PHL n

Vcc =50V; f = 1MHz; 55 60

« Center-pin V... and ground configu- Power dissipation C, = 50pF; Enabled

ration to minimize high-speed Cr0 | capacitance Vog = 5.0V; f = 1MHz; P

switching nolse cfc_ 50pF; Disabled 13| 1€
* lcc category: MSI Cp | Input capacitance V= OV or Ve 35 | 35 | pF
DESCRIPTION Cou‘. Output capacitance VI =0V or Vcc; Disabled 8.0 8.0 pF

Maximum input rise or
The 74AC/ACT11251 high-performance | AUAV | B0t o Cte. | CL=S0PFiVoe =55V | 10 | 10 | asv
CMOS devices combine very high speed
and high output drive comparable to the  Note:
most advanced TTL families. 1. Cppisusedto demem;ine the dynamic pozwer dissipation (Pp, in pW):
Pa=C, xV, xf+ZX(C chc xfo)whero:v

The 74AC/ACT11251 provides an 8-to-1 0 “PD" "CC "I L ance in oF
multiplexer with three select lines and a f = input frequency m, M’:: C\L, output Iut::p' "V nph.
common output enable. The state of the fo =output g”“’”"y in MHz, Vo = supply voltage in V,
Select (S ) inputs determines the particu- Z(C x Vs xfo) = sum of outputs
lar input ine from which the data comes.
The Output Enable (OE) input is active- ORDERING INFORMATION
L°:~ ':thm 5:5": High, b:fh ;‘hﬁhv,mgz;ﬂ PACKAGES TEMPERATURE RANGE ORDER CODE
and the Y output are in the High-imped- - -

M " 16-pin plastic DIP 74AC11251N
ance OFE ) state regardless of all other (300mil-wide) -40°C to +85°C 74ACT11251N
input conditions.

16-pin plastic SO 40°C 1o +85°C 74AC11251D
The device is the logic implementation of (150mil-wide) 74ACT11251D
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 and D Packages

1o (1] U 18],
oE (2] %‘n
v 3] [13]1,
anp [4] [13]1,
¥ [3] 12] Ve
s, [¢] Ell
s, [ 10
s,[3] 8]ty

1 16 16 14 13 11 10 O

LIl ]]

'~

7—8,
s —18,
2 —q ot
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Preliminary Specification

8-Input Multiplexer (3-State)

74AC/ACT11251

LOGIC DIAGRAM

13

<

PIN DESCRIPTION

PIN NUMBER | SYMBOL NAME AND FUNCTION
6,78 Sn Select inputs
2 OF Output enable input
:31?"1%1; 'o -1, Data inputs
3,5 A4 Data outputs
4 GND Ground (0V)
12 Vcc Positive supply voitage
FUNCTION TABLE
INPUTS OUTPUTS
s,| s | s |OE| Y] V|
X X X H b4 Z
L L L L o Ty
L L H L Iy T,
L H L L A T,
L H H L Iy Ty
H L L L e T,
H L H L g |15
H H L L g T
H H H L LT
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Preliminary Specification

8-Input Multiplexer (3-State) 74AC/ACT11251
RECOMMENDED OPERATING CONDITIONS
[SYMBOL | PARAMETER T4AC11151 74ACT11151 UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage” 30 50 55 45 5.0 55 v
v Input voitage [} Vee 0 Vee \
Vo Output voltage 0 Vee (] Vec v
AVAV Tnput transition nise or fall rate [) 10 0 10 nsiV
Ta Operating free-air temperature 40 +85 40 +85 °C
NOTE:

1. No electrical or switching ch

maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'

are specifi 4nv°c<av. Op

12V and 3V is not recommended, but within that range, a device output will

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vcc DC supply voltage -0.5 to+7.0 v
. V,<0 -20
| DC input diode current? mA
g's V' > VOC 20
Vi DC input voltage 05t Vo, +05 v
Vo <0 -50
| DC output diode current? mA
g:( VO > Vcc 50
Vo | DC output voltage 0510 Vg 405 v
DC output source or
'o sink current per output pin Vo=0w Ve 50 mA
lee DC V. current 1100
or — ma
lanD DC ground current’ 1100
Ts*re Storage temperature -85 to 150 °C
Power dissipation per package .
. Plastic DIP Above 70°C derate linearly by 8mW/K 500 mw
Totr Power dissipation per package § "
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

may affect device reliability.

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

8-Input Multiplexer (3-State) 74AC/ACT11251

DC ELECTRICAL CHARACTERISTICS

74AC11251 T4ACT11251
T, =-40°C T, =-40°C
A
SYMBOL PARAMETER TEST CONDITIONS Vee 1’A = +25°C & .85°C Ty = +25°C 6 +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
VIH input voltage 45 | 3.15 3.15 20 20 "
55 | 3.85 385 20 20
30 0.90 0.90
Low-level
V|L input voltage 45 135 1.35 08 08 v
55 1.65 1.65 08 0.8
30 | 29 29
IOH = -S0pA 45 | 44 44 44 44
V= 55|54 5.4 5.4 54
High-level V'
VoH output voltage o:‘ lop = -4mA 30 | 258 248 v
v 45 | 3.94 38 3.94 38
H ’OH = -24mA
55 | 4.94 48 494 48
i
| on = “TSMA 55 385 3585
3.0 0.1 0.1
'OL = 50pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level \"
VoL output voltage ol:- lop = 12mA 3.0 0.36 0.44 \"
v 45 0.36 0.44 0.36 0.44
H | = 24mA
oL 55 0.36 0.44 0.36 0.44
1
lo = 7SmA 55 1.65 1.65
Input leakage
I current V)=V of GND 55 0.1 110 0.1 $10| pA
3-State output off-state| V, =V, orV, ,
loz current Vlo - \}cc orIEND 55 105 5.0 105 50| pA
Quiescent supply V, = V.. or GND,
lec current ) (; - OCC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
8lcc | TTL inputs High? 8t Vg of GND 55 i 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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Preliminary Specification

8-Input Multiplexer (3-State) 74AC/ACT11251

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

74AC11251
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta 1;‘;,: to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 7.0 8.6 15 9.3
PLH 1 ns
tont oY 15 6.9 83 15 8.9
t Propagation delay 15 6.1 75 15 8.1
PLH - 1 ns
tor oY 15 66 80 15 8.8
toLH gmpasauon delay 1 15 1900 11.? :: :g? ns
tor " 15 6 1. . .
t Propagation delay 15 89 104 1.5 13
PLH 1 ns
torL S, to 15 9.6 1.1 15 12.1
1 Propagation delay 15 46 59 15 63
tg’: BEwY 2 15 55 68 15 7.2 ne
t Propagation delay 15 4.1 54 15 58
thay 7 2 15 | so | 63 | 15 | 68 ne
t Propagation delay 15 43 55 15 5.7
:gHLZZ SEwY 2 15 50 6.2 15 6.4 ne
t Propagation delay 15 40 5.1 15 54
!:[422 w0y 2 15 44 56 15 58 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tq =t = 3ns; C, = 50pF
74AC11251
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta : :;3,? to UNIT
Min Typ Max Min Max
t Propagation delay 15 48 6.1 1.5 6.7
PLH 1 ns
torL "$% 15 47 6.0 15 65
* Deananaban dAalac a = s a - P -~
‘PLH rivpayauln Uciayx 1 .9 a1 3.4 1.9 2.8 ns
tor I, 10 15 45 59 15 6.4
toLH g""’agaﬂm delay ] 15 | 66 | 79 15 | 86 e
tonL 1o 15 65 78 15 8.5
'eLH gmpa ation delay 1 15 59 7.2 15 78 ns
tort a1 15 6.3 7.7 15 8.4
t Propagation delay 15 3.2 45 15 4.7
PZH
tom BEtoY 2 15 | 38 | si1 15 5.4 ns
t Propag@h’on delay 15 29 42 15 44
PZH
to CEwY 2 15 | 35 | 48 | 15 | s1 "
t Propagation delay 15 4.0 53 1.5 54
PHZ
tors OBty 2 15 | 44 56 15 59 ns
t Propagation delay 15 36 48 1.5 50
PHZ
tois w0y 2 15 37 | a9 15 5.1 ns
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Preliminary Specification

8-Input Multiplexer (3-State) 74AC/ACT11251

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V;tg =t = 3ns; C_ = 50pF

T4ACT11251
SYMBOL PARAMETER WAVEFORM T, = +425°C Tandote uNIT
Min Typ Max Min Max
t Propagation delay 1.5 64 78 15 85
PLH
P 1Y ! 15 | 67 | 81 | 15 | 87 "
oty rr:)pa tion delay 1 1.5 6.0 74 1.5 7.9 ns
tonL n 15 59 73 15 79
oy Propagation delay 1 15 93 109 15 11.8 ns
tonL Sn oY 15 8.2 9.8 15 10.7
t Propagation delay 1.5 78 95 15 10.2
tory, s, ® ! 15 | 88 | 104 | 15 | 114 ne
t Propagation delay 1.5 53 6.7 15 70
P,
g BEwoY z 15 | 48 | 62 | 15 | 66 "
t Propagation delay 1.5 5.2 6.5 15 70
PZH
thay Fwy 2 15 | 47 | 60 | 15 | 64 "
t Propagation delay 15 6.0 73 1.5 7.7
PHZ
oL BEwY 2 15 | 52 | 64 | 15 | 67 "
t Propagation delay 15 59 7.2 15 76
Pl
o 51"\ 2 15 | 49 | 62 | 15 | 64 ns
AC WAVEFORMS Ac :VM = 50% VOC’ le = GND to VCC' ACT: VM = 1.5V, VlN = GND to 3.0V
8.1, INPUTS ~Vee
N
Y, VOUTPUTS You
Ny
" 0V
Waveform 1. Waveforms Showing the Data Inputs (In) and Waveform 2. Waveforms Showing the Output Enable Input
Select input (S ) to Output (Y, V) Propagation Delays (OF) to Output (Y, Y) Propagation Delays
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74AC/ACT11253

Dual 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 to .,/ | Propagation delay .

inputs '::T "W 2'n  nY CL = S50pF; VCC =5V 4.7 6.5 ns
- Common Select inputs Ve =5.0V; f = 1MHz;

Power dissipati CC . 35 41

- Output capabliity: +24 mA Cop capacitangs per Cy = S0pF; Enabled of
« CMOS (AC) and TTL (ACT) voltage muttiplexer ‘écc '55’-%‘,"5.' m‘? 1 | 1s

level inputs L = TP Ulsa
- 500 Incident wave switching Cw | Input capacitance Vi=OVorVee 35 | 35 | sF
+ Center-pin V.. and ground con- Cour | Ovutput capacitance | V= OV or Vo ; Disabled 8 8 PF

figuration to minimize high-speed Per Jedec JC40.2

switching noise larcn | Latch-up current Standard 17 500 | S00 | mA
« 1. category: MSI| Maximum input rise or - . -

cC AVAV fall rate CL 50pF; Vcc 5.5\! 10 10 ns/V
DESCRIPTION Note:
The 74AC/ACT11253 high-performance 1. Cpp is used to determine the dynamic power dissipation (P, in uW):
CMOS devices combine very high speed Po=Cppx Veo? x 1 + Z(C x Vo2 x 1) where:
and high output drive comparable to the f, = input frequency in MHz, C, = output load capacitance in pF,
most advanced TTL families. f- = output fr in MHz. V inV

o = outpul 2equency in MHz, Vo = supply voltage in V,

The 74AC/ACT11253 device provides Z(C x Vg™ x 1) = sum of outputs
two identical 4-input multiplexers with 3-
State outputs which select two bits from ORDERING INFORMATION
four sources selected by common select PACKAGES TEMPERATURE RANGE ORDER CODE
inputs (S, S,). When the individual out- 16-pin plastic DIP 74AC11253N
put enable (GE, 20E) inputs of the 4- @%ﬁmifm) -40°C to +85°C 74ACT11253N
input multiplexers are High, the outputs 1 -

S 6-pin plastic SO 74AC11253D
are forced to a high impedance state. (150mil-wide) ~40°C to +85°C 74ACT11253D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

N and D Packages
1
——10 0
G —
s, [ U EORR ! . ! } 3
| | C
s, L2 (i8] W, s, . MUX
w3 saky :: . ::o _b“ -
ano [ 3], " — u; A o
v 19—, LA ¥ v 3
[] 12 Vee ¢ —d 106 1 .
10€ [o 1] 2, n—a, Py
p— — 3
2% [7 o] 2, W 2, 7| ,
a, @ mEN s —a, I
7 —d 20€ "
ha) " s
9
2
s
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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- ™ BINNUMBER | SYMBOL NAME AND FUNCTION
tion switch; the position of the switch -
being determined by the logic levels 1.2 Sy S, | Common select inputs
supplied to the two select inputs. 16, 15, 14, 13 1ly- 1l | Port A data inputs
The '11253 is the non-inverting version of 11,10,9,8 2ly-2l; | Port B data inputs
the *11353. 6 10E Port A output enable input
7 20F Port B output enable input
3,5 1Y, 2Y 3-State data outputs
4 GND Ground (0V) .
12 Vcc Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUT
65'" so s1 lon '! n IZn |:!n Yn
H X X X X X X r4
L L L L X X X L
L L L H X X X H
L H L X L X X L
L H L X H 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 voitage level steady state
X = Don't care
Z = High-impedance "OFF" state
LOGIC DIAGRAM
3 'n i Y 'n 8 1 ! w 'a '» OE,
10 18 " 13 1 2 " 10 ]

s
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Product Specification

Dual 4-Input Multiplexer; 3-State 74AC/ACT11253
RECOMMENDED OPERATING CONDITIONS
74AC11253 74ACT11253
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 3.0 50 55 45 5.0 55 v
A Input voltage 0 Vec 0 Vee
Vo Output voltage (] Vee 0 Vee 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 characteristics are specified at vm < 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 -0.5t0+7.0 "
. V| <0 -20
| DC input diode current? VsV - mA
>
7 1> Ve
VI DC input voltage 05t Vcc +0.5 v
V° <0 -50
| DC output diode current? mA
(o):( VO > VOC 50
Vo DC output voltage 0510V +05 v
DC output source or
lo sink current per output pin Vo=0wVee 50 mA
ICC DC Vcc current +100
or mA
lanD DC ground current +100
Tsre Storage temperature -65 to 150 °C
Power dissipation per package . "
. Plastic DIP Above 70°C derate linearly by 8mW/K 500 mwW
ToT Power dissipation per package . ]
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

Dual 4-Input Multiplexer; 3-State 74AC/ACT11253
DC ELECTRICAL CHARACTERISTICS
74AC11253 74ACT11253
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C 6 +85°C TA = +25°C Q +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
Vi input voltage 45 |3.15 3.15 20 20 v
55 (385 3.85 20 20
3.0 0.90 0.90
Low-level
v'L input voltage 45 1.35 1.35 08 08 \
55 1.65 1.65 0.8 08
30 | 29 29
low = “50MA 45 | 44 44 44 4.4
Vi= 55 | 54 54 54 54
High-level Vi
Vo | output voltage o I = 4mA 30 (258 2.48 v
V. 45 | 3.94 3.8 3.94 38
H 'OH = -24mA
55 [ 4.94 48 494 48
T
IOH = -75mA 55 3.85 3.85
30 0.1 0.1
'OL = 50pA 45 0.1 0.1 0.1 0.1
“’/u - 55 0.1 0.1 0.1 0.1
Low-level L
VOL output voltage or IOL = 12mA 3.0 0.36 0.44 v
V) 45 0.36 044 0.36 044
H lop = 24mA
55 0.36 0.44 0.36 0.44
lo = 75mA’ 5.5 1.65 1.65
! L’L":; r':"k"“" V)= Voo 07 GND 55 0.1 1.0 0.1 £10] pA
3-State output off-state| V, =V, orV,
Ioz current V'O - 0—00 or%ND 55 0.5 5.0 +0.5 5.0 HA
Quiescent supply V, = V.. or GND,
IOC current ‘°| - Occ 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Alcc | TTLinputs High? at V. or GND 55 09 10| mA
NOTES:

1.
2. This is the increase in supply current for each input that is at one of the specified TTL voitage levels rather than OV or VOC‘

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

December 13, 1988

5-192



Product Specification

Dual 4-Input Multiplexer; 3-State 74AC/ACT11253
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0V; tq =t =3ns; C = 50pF
74AC11253
SYMBOL PARAMETER WAVEFORM T, = +25°C TamtoSte UNIT
Min Typ Max Min Max
t Propagation delay 15 68 83 15 93
tib': I nY ! 15 | 70 88 15 96 ns
t Propagation delay 1.5 71 9.7 1.5 11.0
v nS to nY 1 15 | 75 | 101 | 15 | 114 ns
tozH Output enable time 2 15 48 6.2 15 68 ns
oz to High and Low level 1.5 58 74 1.5 8.2
tonz Output disable time 2 15 50 6.3 15 6.7 ns
tiz from High and Low level 15 52 65 15 69
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t =3ns; C_=50pF
74AC11253
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta .;;:;c to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 45 59 15 6.6
ti';:: I, tonY ! 15 48 63 15 6.9 ns
t Propagation delay 15 | 49 70 15 79
oy, nS to nY ! 15 | s2 7.3 15 | 82 ns
tozm Output enable time 2 15 34 46 15 51 e
ozl to High and Low level 15 40 53 1.5 58
tonz Output disable time 2 15 a7 60 15 63 "
torz from High and Low level 15 46 59 15 6.2
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND = 0V t, = t, = 3ns; C, = S0pF
74ACT11253
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta t;ﬁ;c to UNIT
Min Typ Max Min Max
t Propagation delay 15 57 74 15 83
PLH 1 ns
tory I, nY 15 72 | 105 | 15 | 117
t Propagation delay 15 6.8 9.8 15 11.0
PLH
‘P;L nS to nY ! 15 9.1 126 15 14.3 ns
tozH Output enable time ’ 15 50 76 15 85 e
tpz 1o High and Low level 15 48 73 15 8.1
tonz Output disable time 2 15 64 86 15 92 "
torz from High and Low level 15 59 74 15 78
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Product Specificatiun

Dual 4-Input Multiplexer; 3-State

74AC/ACT11253

AC WAVEFORMS AC: Vi =50% Voo Vin= GND to V. ACT:Vy, =15V, V, = GND to 3.0V

Waveform 1. Waveforms Showing the input (I and nS)
to Output (nY) Propagation Delays

Waveform 2. Waveforms Showing the 3-State Output
Enable and Disable Times
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JTAAC/ACTT1257

Quad 2-Input Multiplexer
(3-State)

Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Output capabliity: £24 mA SYMBOL|  PARAMETER T =25°C: GND = OV ac [ acT | UNIT
. CMOS (AC) and TTL (ACT) voltage i ATE TR
level inputs Yo/ P|’°9‘|9‘;°"Y"°'°Y C, = 50pF; Vg = 5V 43 | 57 | ns
- 500 incident wave switching PHL e T
L Vcc =5.0V; f = IMHZ; a7 41
« Center-pin V.. and ground configu- Power dissipation C, = S0pF; Enabled
ration to fainimize high-speed Cpp | capacitance per - - pF
n hl l multiplexer' Vm = 5,0V, f= 1MHZ, 11 14
switching noise C, = 50pF; Disabled
* I category: MS Cp | Input capacitance V,= OV or Vg 35 | 35 | pF
DESCRIPTION Cour | Ovtput capacitance V, =0V or V; Disabled 8.0 8.0 pF
The 74AC/ACT11257 high-performance | | arcy | Latch-up current Sor adecy 102 500 | 500 | mA
CMOS devices combine very high speed - -
and high output drive comparable to the AvVAV :n"“":"" input rise or C, = 50pF; Vo = 55V 10 10 | nsV
most advanced TTL families. oo
Note:
The 74AC/ACT11257 provides four2-to-1 1. Cpp is used o determine the dynamic power dissipation (P in uW):
multiplexers with 3-State outputs which Po=Cpp* Vccz x4+ (C Vccz x fo) where:

have a common selector and a common s . .
output enable. The state of the Select (5) 11 = Pt freauency in MHz, G, = output load capacitance in pF.

input determines the particular register fo = output tzroquency in MHz, Vi, = supply voitage in V.
from which the data comes. The Output I (C x Vg x1g) = sumof outputs

Enable (OE) input s active-Low. When E

is High, all of the outputs (Y) are forcedto ORDERING INFORMATION

a ;*igh'imp"da:“ state regardless of all PACKAGES TEMPERATURE RANGE ORDER CODE
other input conditions.
20-pin plastic DIP 40°C 74AC11257N
The device is the logic implementation of | (300milwide) 1o e 74ACT11257N
a 4-pole, 2 position switch where the 20-pin plastic SO 40°C to +85°C 74AC11257D
position of the switch is determined by the | (300mil-wide) 74ACT11257D
logic levels supplied to the Select input.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
' o MK
sl Y =, wr
10 20 18 14 12 19 17 13 1 ar
M= e LLLLLLL]]
= 3] Fa) = i
° OF 1lg 2¢g Mg 4lg 1y A, N, &, 2 7 wux D 2
aNo [._T_. [77] a1, AL 1 v
oo (5] 18] Vee 1—8 “
ano [0 8] Vee w v N ay 7 3
e [T ) ] »
av 3] 3], 2 3 s ® Ty []
o [3] [12] 4o
— 12
O |10 [17] 4, " L
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Preliminary Specification

Quad 2-Input Multiplexer (3-State)

74AC/ACT11257

LOGIC DIAGRAM

T

1,

",

18

53

a, A2

Y

4

,

vy

s,

Y

;

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1 S Common select input
20, 18, 14, 12 "'o - nlo Data inputs
19,17, 13, 11 nI1 - nl1 Data inputs
2,3,8,9 1Y - 4y Data outputs
10 OF Output enable input
4,5,6,7 GND Ground (0V)
15, 16 VCC Positive supply voltage
FUNCTION TABLE
evaniel et SRR oureur
OF s nly | nl, Y
H X X X Z
L H X L L
L H X H H
L L L X L
L L H X H
H = High voltage level
L = Low voitage level

X = Don't care

2Z = High-impedance (OFF) state
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Preliminary Specification

Quad 2-Input Multiplexer (3-State) 74AC/ACT 11257

RECOMMENDED OPERATING CONDITIONS

T4AC11257 74ACT1257
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 30 50 55 45 5.0 55 v
Vl Input voltage [} Vcc 0 Vcc v
Vo Output voitage 0 Vec 0 Vee "
Input ransition rise
AVAV or fall rate 0 10 0 10 nsV
Ta Operating free-air temperat -40 +85 -40 +85 °C
NOTE:
1. No electrical or switching characteristics are specified at V. < 3V. Operation b 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
Vee DC supply voltage 0.510+7.0 A
. ) V<0 -20
) DC input diode current? VoV 2 mA
>
i > Yeg
A DC input voltage 0510V 405 v
X Vo <0 -50
| DC output diode current? ~ mA
oK Vo>Vee 50
or
Vo DC output voltage 0510 Vg 405 v
DC output source or
lo sink current per output pin Vo=0® Ve 50 mA
'cc DC Vcc current +100
or mA
lanD DC ground current +100
TSTG Storage temperature -65 o 150 °C
Power dissipation per package § "
o Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
ToT Power dissipation per package
Plastic surface mount (SO) Above 70°C:derate linearty by 6mW/K 400 mW
NOTES:
1. smuuboyondmouluhdm.yauu damage to the devi Thoumsmm&\gtomywmmdwmofwdmum«womor
conditions beyond those i under ded operating conditions” is notimplied. E ated conditions for p
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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Preliminary Specification

Quad 2-Input Multiplexer (3-State) 74AC/ACT11257
DC ELECTRICAL CHARACTERISTICS
74AC11257 T74ACT11257
T, =-40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vee Ty = +25°C Q +85°C Ty =+25°C 6 +85°C | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
v High-level 45 315 3.15 20 20 v
H input voltage ) : : i} i
55 (385 385 20 20
30 0.90 0.90
Low-level
v|L input voltage 45 1.35 1.35 0.8 08 \"
55 1.65 1.65 08 08
30 | 29 29
IOH = -50pA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
igh- V,
v, |[Hohievl L[] = 4mA 30 | 258 248 v
U SUPUL VO S oF
v 45 | 394 38 3.94 38
H 'OH = -24mA
55 (494 48 494 48
T
low = -7SMA 55 385 385
3.0 0.1 0.1
'OL = SOpA 45 0.1 0.1 0.1 0.1
Vi= 55 01 0.1 0.1 01
Low-level Vi
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 v
V) 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 044 0.36 0.44
lo = 75mA" 55 1.65 1.65
Input leakage
|| current V' -VccorGND 55 $0.1 $1.0 $0.1 $1.0 HA
3-State output off-state| V, =V, orV, ,
loz current vlo - ".CG or"&ND 55 105 5.0 105 5.0 HA
Quiescent supply V, = V.. or GND,
'OC current l’! - occ 55 8.0 80 8.0 80 HA
Supply current, .One input at 3.4V, other inputs
8lee | TTLinputs High? atV., or GND 55 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. Thisis the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VOC'
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Quad 2-Input Multiplexer (3-State) 74AC/ACT11257
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND =0V; ta =t = 3ns; C, = 50pF
74AC11257
SYMBOL PARAMETER WAVEFORM Ty = +25°C Ta :::,;c te UNIT
Min Typ Max Min Max
t Propagation delay 1.5 58 8.0 1.5 88
t;:’: nlg. nl, o nY ! 15 66 9.1 15 10.0 ns
t Propagation delay 15 6.7 9.2 15 10.0
cf:;t StonY 1 15 75 10.1 15 1.4 ns
toom Output enable time 2 15 59 8.2 15 8.8 ns
that to High and Low Level 15 75 10.7 15 120
tonz Output disable time 2 15 6.1 8.0 1.5 85 ns
to 7 from High and Low Leve 15 6.8 89 15 9.6
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tp =t = 3ns; C = 50pF
74AC11257
SYMBOL PARAMETER WAVEFORM T, = 425°C Tp=-40°Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 39 57 1.5 6.1
PLH 1 ns
tory nly, nl, to nY 15 46 6.5 15 71
t Propagation delay 15 45 6.4 15 70
x:;t StonY ! 15 5.2 74 15 8.1 ns
tozn Output enable time 2 15 41 58 15 6.2 ns
togt to High and Low Level 15 5.2 75 15 82
tonz Output disable time 2 1.5 5.1 6.7 1.5 71 ns
tPL‘: from High and Low Level 15 55 741 1.5 76
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =tz = 3ns; C = 50pF
74ACT11257
SYMBOL PARAMETER WAVEFORM T, = +25°C Tp=40%Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 52 70 15 75
xmf nly. nl_ 1o nY ! 15 6.2 89 15 9.7 ns
t Propagation delay 15 6.1 85 1.5 9.2
PLH
:Pt"_ StonY ! 15 69 9.0 15 10.0 ns
toan Output enable time 2 15 52 75 15 80 ns
tozt to High and Low Level 15 64 9.1 15 10.0
torz Output disable time 2 15 65 8.2 15 89 ns
tor 7 from High and Low Level 15 68 8.4 15 9.2
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Quad 2-Input Multiplexer (3-State) 74AC/ACT11257

AC WAVEFORMS AC: Vi =50% Ve, Viy=GND o V. ACT: V), = 1.5V, V) = GND t0 3.0V

. Vec

v cc
oL
vou

0%V ce

= OV
Waveform 1. Waveforms Showing the Input (nln. 8) to Waveform 2. Waveforms Showing the 3-State Output
Output (nY) Propagation Delays Enable and Disable Times
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FEATURES

Output capability: +24 mA

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

» 50Q incident wave switching

» Center-pin Vc and ground configu-
ration to m‘inlmlzo high-speed
switching noise

* I category: Msi
DESCRIPTION

The 74AC/ACT11258 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT 11258 provides four 2-to-1
multiplexers with 3-State inverting outputs
which have a common sz'ector and a
common output enable. The state of the
Select (S) input determines the particular
register from which the data comes. The
Output Enable (OE) input is active-Low.
When E is High, all of the outputs (Y) are
forced to a High-impedance state regard-
less of all other input conditions.

The device is the logic implementation of
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

JT4AC/ACT11258

Quad 2-Input Multiplexer
(3-State), Inverting

Preliminary Specification

GENERAL INFORMATION

CONDITIONS TYPICAL UNIT
SYMBOL PARAMETER T, = 26°C; GND = OV AC | ACT
to, ./ | Propagation delay . . -
t:::: nlg, nl, v C, = 50pF; Vo = 5V 41 54 ns
Van = 5.0V; f = 1MHZ;
Power dissipation Cfc- 50pF; Enabled 33 35
acitance F
Ceo mtiplexer1 Per Vee = 5:0Vi t = 1MHzZ; 13 | 16 P
C,_ = 50pF; Disabled
Cin Input capacitance V,=0Vor Vec 35 35 pF
COUT Output capacitance Vl =0Vor Vcc; Disabled 9 9 pF
Per Jedec JC40.2
ILATCH Latch-up current Standard 17 500 500 mA
Maximum input rise or .
AVAV | ol rate C = 50pF; Vo = 5.5V 10 10 ns/V
Note:

1. Cpp is used to determine the dynamic power dissipation (P, in uW):
Po=Cpp X Voo *fy + £ (G x Vge? x f) where:
l| = input frequency in MHz, cL = output load capacitance in pF,
'o = output frequency in MHz, Vcc = supply voltage in V,
Z(C x Vcc2 x fo) = sum of outputs

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE

20 pin plastic DIP 74AC11258N

(300mil-wide) ~40°C to +85°C 74ACT11258N

20-pin plastic SO 74AC11258D

(300mil-wide) ~40°C 10 485°C 74ACT11258D
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

N and D Packages

s} U [®] u,
W[ 2] [10] 1,
73] )2,
GND 4] 7],
ano 5] 8] Vee
GND (6] 18] Ve
GND 7] Eu,
v [ o] E2ER
9] 2] 4,
O [10 e,

10 20 18 14 12

1"

SRR

1— s

OF 1lg 2o Mo 4o 1y 2, M, &,

n—dz
"—Cﬁ

o_d%2

' MUX
I en
7o 1 ™Na
1 C
2 [
7 wux D 2
w_, - [~ 2
18
ay 17 N3
| ¥
o ) S 8
12
1 -l
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Z = High-impedance (OFF) state
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Quad 2-input Multiplexer (3-State), Inverting 74AC/ACT11258
LOGIC DIAGRAM
> '
2o “_D w
A, ‘U_—‘D |
Ho JL—'D s 57
u, B D 1
“, J.Z_{> «
§, N |
V
= 2>
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
1 S Common select input
20, 18, 14, 12 nlo - nlo Data inputs
19, 17, 13, 11 nl, - nI1 Data inputs
2,3,8,9 1Y-4Y | Data outputs
10 OF Output enable input
4,5,6,7 GND Ground (0V)
15, 16 Vcc Positive supply voltage
FUNCTION TABLE
ENABLE[SRLECT|  DATA. | outeur
OF s nly | nl Y
H X X | X 4
L H X L H
L H X | H L
L L L | x H
L L H | X L
H = High voltage level
L = Low voitage level
X = Don't care



Preliminary Specification

. No electrical or switching characteristics are specified at V‘:c < 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 '

Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT11258
RECOMMENDED OPERATING CONDITIONS
74AC11258 T4ACT1258
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 3.0 50 55 45 5.0 55 v
v, Input voltage Vee 0 Vee v
Vo Output voltage [ Veo ) Vee v
Input transition rise
AVAV or fall rate 0 10 o] 10 ns/V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

. Stresses beyond those Im.d may cause permanent damage o mo device. These are stress ratings only and functional operation of the device at these or any other

conditions beyond those ir d under”

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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SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 051t0+70 v
. X V<0 -20
| DC input diode current? mA
1K Vi>Vee 20
or
i DC input voltage 0510V, +0.5 v
Vo <0 -50
| DC output diode current? mA
(o):( V<> > VOC 50
Vo | DC output voltage 0510 Vg 405 v
DC output source or
'o sink current per output pin Vo=0%Vee 80 mA
lae DC V., current +100
or — mA
) DC ground current +100
TSTG Storage temperature -65 to 150 °C
Power dissipation per package Above 70°C derate linearly by 8BmWI/K 500 mw
P Plastic DIP
Tor Power dissipation per package
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

g conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
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Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT11258

DC ELECTRICAL CHARACTERISTICS

74AC11258 T74ACT11258
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc TA = +25°C é +85°C TA = +25°C é +85°C UNIT
V | Min { Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
le input voltage 45 | 3.15 3.15 20 20 "
55 | 385 3.85 20 20
3.0 0.90 0.80
Low-level
ViL | input voltage 45 135 135 08 08| Vv
55 1.65 1.65 08 08
30 | 29 29
'OH = -S0pA 45 | 44 44 44 44
‘3 - 55 | 54 54 54 54
High-level L
VOH output voltage o lOH = -4mA 30 | 258 248 Vv
v 45 (394 38 394 38
H 'OH = -24mA
55 | 494 48 494 48
1
'OH = -75mA 55 3.85 385
3.0 0.1 0.1
IOL-SOpA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level Vi
VOL output voltage or |0L = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H lOL = 24mA
55 0.36 0.44 0.36 0.44
lo = 75mA’ 55 1.65 1.65
Input leakage
I| current V' = VOC or GND 55 0.1 +1.0 $0.1 +1.0 HA
3-State output off-state| V, =V, orV, ,
lOZ current V|o - \}cc or GND 55 105 5.0 0.5 5.0 HA
Quiescent supply V, = V.. or GND,
e | current |<; &L 55 8.0 80 8.0 80 | pA
Supply current, One input at 3.4V, other inputs
Alee | TTLinputs High? atV, or GND 55 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. Thisis the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VOC'
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Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT11258
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND =0V; tp =t = 3ns; C, = 50pF
74AC11258
T, = 40°C to
SYMBOL PARAMETER WAVEFORM T, = +25°C AT asoc UNIT
Min Typ Max Min Max
t Propagation delay 15 54 68 15 73
(::T nlg, nil, 1o n¥ ! 15 6.2 77 15 84 ns
t Propagation delay 15 6.1 76 15 8.1
x;’:': Stwn ! 15 69 85 15 93 ns
tozn Output enable time 2 15 §3 6.7 1.5 72 ns
toz1 to High and Low Level 15 69 86 15 93
tonz Output disable time 2 15 56 70 15 74 ns
torz from High and Low Level 15 6.1 78 15 85
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND=0V; tq =t = 3ns; C_=50pF
74AC11258
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=40Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 1.5 3.7 5.0 15 53
toyy, flg, nl, to n¥ ! 15 | 44 | €0 15 | 67 ns
t Propagation delay 1.5 4.2 55 15 58
PLH 1 ns
tory Ston 15 49 85 15 73
tozm Output enable time 2 15 37 50 15 52 ns
toz to High and Low Level 15 48 64 15 70
tonz Output disable time 2 1.5 46 6.0 15 63 ns
oz from High and Low Level 15 49 65 15 7.1
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tq = tp = 3ns; C_= 50pF
74ACT11258
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta ':::,? te UNIT
Min Typ Max Min Max
t Propagation delay 1.5 54 70 15 74
x,ﬂ:f nly, nl, to n¥ ! 15 53 70 15 78 ns
t Propagation delay 15 57 7.2 15 7.7
P
tp:;t Ston ! 15 66 83 15 90 ns
tozn Output enable time 2 15 50 6.4 15 6.8 ns
ozl to High and Low Level 15 6.0 7.7 15 83
touz Output disable time 2 15 59 73 15 77 ns
torz from High and Low Level 15 6.2 78 15 85
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Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT11258

AC WAVEFORMS Ac: Vi =50% Voo Vi = GND Vec: ACT: V), = 1.5V, V= GND to 3.0V

S,nl . INPUT

nY OUTPUT

Waveform 1. Waveforms Showing the input (nln, S)to Wavef, 2. Waveforms Showing the 3-State Output
Output (nY) Propagation Delays Enable and Disable Times
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FEATURES

+ Word length easily expanded by
cascading

« Output capabliity: +24mA

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

74AC/ACT11280
9-Bit Odd/Even Parity

Generator/Checker
Preliminary Specification
GENERAL INFORMATION
CONDITIONS TYPICAL
SYMBOL PARAMETER TA = 25°C; GND = OV AC ACT UNIT

c

to o/ Propagation delay .
PLH C, = 50pF; V.. = 5V 6.9 7.7 ns
o | a2, L ce
Power dissipation Van = 5.0V; f = IMHZ;

55 | 5 | pF

PD itan C, = 50pF
- 500 Incident wave switching S :::pa:: b - V" ov:r v YR =
- Center-pin Vc‘i and ground configu- IN ind P:ar - Jgfo 5 , . P
ration to minimize high-speed | Latch-up current edec ) 500 | 500 | mA
switching noise LATCH Standard 17
. Maximum input rise or )
* | category: MSI AVAV | i rate C, = 50pF; Vg = 5.5V 10 10 | nsV
DESCRIPTION Note:
The 74AC/ACT11280 high-performance 1. cPD is used to debmzlim the dynamic pc;wer dissipation (F-"D in uW):
CMOS devices combine very high speed ?D =Cpp > Voc. xh+Z(C xVec™ xfo) "”"’"’f )
and high output drive comparable to the f, = input frequency in MHz, C = output load capacitance in pF,
most advanced TTL families. fo = output frequency in MHz, V., = supply voitage inV,
2
f)= f uts
The 74AC/ACT 11280 9-bit parity genera- 20 x Vo™ xfo) = sum ot oup
tor or checker is commonly used to detect ORDERING INFORMATION
:rrtors ir: .highl's‘”:" data ga&sfgissb" °J PACKAGES TEMPERATURE RANGE ORDER CODE
ata retrieval systems. Both Even an - -
Odd parity outputs are available for gener- (13“;3::::'::;) DIP -40°C to +85°C 71‘:51] ‘112:&':‘
ating or checking even or odd parity on up Tepin plastc SO 7aAC11280D
. in plas!
to 9 bits. (150mil-wide) 40°C to +85°C 74ACT11280D
The Even parity output (EE) tsHigh when Expansion to iarger word sizes is accom
an even number of Data inputs (I, - 1) is ) 1 ~
High. The Odd parity outpt?t (Zo)ois ﬁigh plished by tying the Even outputs of up to
when an odd number of Data inputs are nine parallel devices to the data inputs of
High. the final stage.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
2 2%
' O3] U a1, 2 1141312100 8 7 \
1
' 2] 1201 |l |L || || |I |I || || |l _:—:— Iy s
EOE E" e 't "2 '3 '4a s e 7 8 2
anp [ 1] Vee 10
zq[F] [70]1, te I, ] Zo 3
ne [ [9]16 l I 2
! L] E E ! 14 8 E ] 7
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9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280

LOGIC DIAGRAM

d

Y VY

Yl Y|y
b—_

|

] 13 f\.
3 l/'
|
12 N _N
o> > >
| H
1 L‘D"—__D
1
$ 3 zo
—— )— —
N 2 {>L :D‘—‘
i i
L == { O—
: > >
! |
1. ? ,\. IS :
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUTS
2,1, 14,13, Number of High Data
12,10,0,8,7 | 'o-ls | Datainputs inputs (1, - 1) | I
Ze Even parity output Even-0,2,4,6,8 H L
To | Odd parity output 0dd-1,3,5,7.9
GND Ground (0V) H = High voltage level
T Voo | Positve supply voltage L =Low vokage lovel
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9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280
RECOMMENDED OPERATING CONDITIONS
74AC11280 74ACT11280
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage” 30 50 55 45 5.0 55 %
v, Input voltage 0 Vec 0 Vee v
Vo Output voltage "] Voo [ Vee "
Input transition rise
AVAV or fall rate [} 10 0 10 ns/V
T Operating free-air temperature 40 +85 40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified atV, <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 0.5t0+7.0 "
. ’ V<0 -20
| DC input diode current? VoV % mA
>
:# 12 Yee
Vi | DG input voltage 0510 Vg +05 v
Vo <0 -50
| DC output diode current? mA
g:( Vo> Vec 50
Vo | bC output voltage 0510V g 405 v
DC output source or
lo sink current per output pin Vo=0w Ve 50 mA
leg DC V¢ current +100
or — mA
lanD DC ground current 1100
Tsta Storage temperature -85 o 150 °C
Power dissipation per package .
Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
P.
ToT Power dissipation per package ] ]
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mW
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress mwsonlyundhmal op«aﬁononh-dmo'nmuorwomer
conditions beyond those indicated under “recommended operating conditions” is notimplied. E: ] rated conditions for extended periods
may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280
DC ELECTRICAL CHARACTERISTICS
74AC11280 74ACT11280
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Ve |Ta=+25°C| A% onee [Tame2sc| ‘AT | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 [ 210 2.10
High-level
Vit | input voltage 45 |3.15 3.15 20 20 v
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
Vi | inpot voltage 45 135 135 08 08| V
55 165 1.65 0.8 0.8
30 | 29 29
Ion = -S0MA 45 | 44 a4 44 44
Vi= 55 | 54 54 54 54
High-level \
Vor | ovtput voltage o o = 4mA 30 | 258 248 v
v 45 | 394 38 394 38
H o |lgy = -24mA
55 | 4.94 48 494 48
1
o = -T5MA 55 385 385
3.0 0.1 0.1
oL = SOMA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level \
Vo | output voitage o log = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
Mo 1o =24mA
55 0.36 0.44 0.36 0.44
lo = 75mA’ 55 1.65 165
! L’L":;";”"“'a V, = Vg 0 GND 55 0.1 110 0.1 £10] pA
Quiescent supply V, = V.. or GND,
lec | current | é _&e 55 40 40 40 40 | pA
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs High? at V. 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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9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280

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

74AC11280
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta 1::’: to UNIT
Min Typ Max Min Max
1 Propagation delay 15 | 102 | 118 | 15 | 129
PLH 1 ns
torL 0% 15 | 115 | 130 | 15 | 140
t Propagation delay 1.5 11.0 125 1.5 13.7
PLH 1 ns
torL 1,02, 15 | 114 | 128 | 15 | 140
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND=0V; tq = tg = 3ns; C| = 50pF
74AC11280
SYMBOL PARAMETER WAVEFORM T, =+25°C Tazdoste UNIT
Min Typ Max Min Max
1 Propagation delay 15 6.1 83 15 9.1
PLH 1 ns
tont X3 15 72 95 15 | 104
t Propagation delay 1.5 6.6 89 15 9.7
PLH 1 ns
tont 1,0 15 75 9.7 15 | 106
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; tq = te = 3ns; C = 50pF
74ACT11280
SYMBOL PARAMETER WAVEFORM T, = +26°C Tp=-40Cto UNIT
+85°C
Min Typ Max Min Max
t Propagation delay 1.5 75 11.2 1.5 123
PLH
top 1,02 ! 15 | 80 | 108 | 15 | 118 ne
t Propagation delay 1.5 74 10.8 1.5 11.9
PLH .
tont I, I ! 15 | 80 | 104 | 15 | 116 ne

AC WAVEFORMS Ac: Vp =50% Voo Vi =GND to Voo ACT V), = 1.5V, V) = GND to 3.0V

1, INPUT
n Va

I,.Io OUTPUTS Vu

Waveform 1. Waveforms Showing the inputs (ln) to Output (ZE, ):o)
Propagation Delays

December 13, 1988 5-211



FEATURES

Generates either odd or even parlty
for nine data lines

Word length easily expanded by
cascading

Direct bus connection for parity
generation or for checking by using
the parity /O port

Glitch-free bus during power up/
down

Output capablilty: +24mA

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

5002 Incident wave switching

Center-pin V.. and ground configu-
ration to gﬁnlmlu high-speed
switching noise

'cc category: MSI

DESCRIPTION

The 74AC/ACT11286 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11286 9-bit parity genera-
tor or checker is commonly used to detect
errors in high-speed data transmission or
data retrieval systems. It features a local
output for parity checking and a bus-driv-

PIN CONFIGURATION

JA4AC/ACT11286
9-Bit Odd/Even Parity

Generator/Checker with

Bus Drive /O Port

Preliminary Specification
GENERAL INFORMATION
CONDITIONS TYPICAL
SYMBOL|  PARAMETER T, =25°C;GND=0vV [ AC | AcT | UNIT
t Propagation delay .
t;‘:l 1, to PARITY ERROR | Cu = 509F: Voo = SV 69 | 86 | ns
VA~ =5.0V; f = 1MHZ; 53 56
c Power dinig'nﬁon C = SOpF; Enabled oF
PD | capacitance Vog = 50V; f = 1MHz; " 50
CL = S0pF; Disabled
cN Input capacitance Vl =0V or Vcc 35 35 pF
com Output capacitance V. =0V or Voc; Disabled 8.5 8.0 pF
Per Jedec JC40.2
'LATcH Latch-up current Standard 17 500 500 mA
Maximum input rise or .
AvAv fall rate CL = S0pF; Vcc =55V 10 10 nsV
Note:
1. Cppy is used to determine the dynamic power dissipation (Pp in uW):
2 2 .
PD'CPD‘VCC x'loz(CLchc xfo)whofa.
f, =input frequency in MHz, CL = output load capacitance in pF,
'o = output frequency in MHz, vcc = supply voltage in V,
T ((:L x V°c2 x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
14-pin plastic DIP 74AC11286N
(300mil-wide) 40°C 10 +85°C 74ACT11286N
14-pin plastic SO 74AC11286D
(150mil-wide) ~40°C to +85°C 74ACT11286D
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

N and D Packages

1, 3] U 4],

1 [2 [13]1,4
Py ] o
ano [4] 1] Vee
v O o
xat [ o)1,
1, 7] 31,

2 1 413121090 8 7

L1

UL L

Il ll l|

PARITY  PARITY
o ERROR
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9-Bit Odd/Even Parity Generator/Checker with

Bus Drive I/O Port

74AC/ACT11286

ing parity VO port for parity generation/
checking.

The XMIT control input is implemented
specifically for cascading for expanding
word length. When XMIT is held Low the
parity tree is disabled and the Parity Error

output remains at a High logic level re-
gardlessofthe otherinputs (Io- '8)' When

IT is High the parity tree is enabled.
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 /O control circuitry is designed so
that the /O port will remain in the high-im-
pedance state during power-up or power-
down to prevent bus glitches.

LOGIC DIAGRAM
, -2
'1
'l
"
'l
Iy S PARITY
ERROR
Il
'7
'l
" my
Ne.
| "
YT _® NS
XMt { >
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
2,1, 14,13, .
12.10,9,8, 7 'o"a Data inputs
3 PARITY I/O| Parity VO
6 XMIT | Transmit input (active Low)
PARITY .
5 ERROR Parity error output
4 GND Ground (0V)
1 voc Positive supply voitage
FUNCTION TABLE
Number of High Data XMIT PARITY PARITY
Inputs (I, - 1g) vo ERROR
0,2,4,6,8 ] H H
1,3,57,9 | L H
h h H
0,2,4,6,8
h | H
h h
1,3,5,7,9 t
h ! H
| = Low voitage leve! input
h = High voltage level input
H = High voitage level output

L = Low voitage level output
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Preliminary Specification

9-Bit Odd/Even PG(“'Y Generator/Checker with 74AC/ACT11286
Bus Drive I/O Port
RECOMMENDED OPERATING CONDITIONS
74AC11286 T74ACT11286
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 30 50 55 45 50 55 v
V' Input voltage 0 Vcc 0 V(_.'c v
Vo Output voltage 0 Voo ) Voo v
svay | Inputransiion rise ) 10 ) 10 ns\V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vcc < 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 0.510+7.0 v
. X V<0 -20
| DC input diode cumrent? mA
our( V| > VOC 20
Vi DC input voltage 0516 Vg +05 v
V° <0 -50
| DC output diode current? mA
g}( Vo>Vee 50
Vo | DC output voitage 0510 Vg, 405 v
DC output source or
lo sink current per output pin Vo=0®Vee 50 mA
Ig'c DC Vcc current +125 A
laND DC ground current $125
TSTG Storage temperature 651t 150 °C
Power dissipation per package i
. Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mw
Tor Power dissipation per package ] )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:

1. Stresses beyond those Ilmdmaynuuwmnmmdlmmnmcdo\du Thoumlmmﬂnqsorww lumﬂondowluonom.dovlcutMormyoM
ted conditions for extended periods

conditions beyond those indi d under *
may atfect device reliability.
2. The input and output voitage ratings may be exceeded if the input and output current ratings are observed.

d operating conditions" is notimplied. E:
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Preliminary Specification

9-Bit Odd/Even Parity Generator/Checker with 74AC/ACT11286
Bus Drive I/O Port

DC ELECTRICAL CHARACTERISTICS

T4AC11286 T4ACT11288
T, = -40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Ve |Ta=+25°C l% +85°C T, = +25°C Q La50c | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 |2.10 2.10
VOH High-level input voltagel 45 | 3.15 3.15 20 20 \%
55 | 385 385 20 20
3.0 0.90 0.90
Low-level
V"_ input voltage 45 1.35 135 08 08 v
55 1.65 1.65 08 08
30 | 29 29
lon = -50BA 45 | 44 44 44 4.4
V)= 55 [ 54 54 54 54
v High-level Yo o Zama 30 258 248 v
OH output voltage or 'OH” T
v 45 | 394 38 3.94 3.8
H 'OH = -24mA
55 (494 48 494 48
-
oy = -75MA 55 385 385
3.0 0.1 0.1
'OL = 50pA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 0.1
Low-level V,
VOL output voltage ol:’- 'OL = 12mA 3.0 0.36 044 v
VIH , 2amA 45 0.36 044 0.36 0.44
oL*” 55 0.36 044 0.36 044
U
] oL = 75mA 55 1.65 1.65
Input leakage
l| current V| = Vcc or GND 55 10.1 +1.0 0.1 +1.0 HA
3-State output off-state| V, =V, orV, ,
I°Z current vlo - "-cc or'&ND 55 0.5 5.0 $0.5 5.0 RA
Quiescent supply V, = V.. or GND,
Icc current | é - 000 55 80 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
8lec | TTL inputs High? at V. or GND 55 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. This s the increase in supply current for each input that is at one of the specified TTL voitage levels rather than OV or VOC'
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Preliminary Specification

9-Bit Odd/Even POI’H’Y Generator/Checker with 74AC/ACT] 1286
Bus Drive I/O Port

AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = 0V;tg =t_ = 3ns; C, = 50pF

T4AC11286
T, =+25°C
SYMBOL PARAMETER WAVEFORM A=® Tange UNIT
Min Typ Max Min Max
Yol Propagation delay 1 15 9.3 13.2 1.5 15.2 ns
tort I, 1o PARITY 11O 15 106 | 145 15 17.2
toLH Propagation delay 1 15 10.1 144 15 16.3 ns
tonL I, to PARITY ERROR 15 110 | 151 15 171
toLn Propagation delay 1 15 6.4 87 15 9.6 ns
tort PARITY 1/O to PARITY ERROR 15 73 95 15 10.7
t Propagation delay 15 50 68 15 75
oy XMIT to PARITY VO 2 15 | 48 | 62 | 15 | &5 ne
t Propagation delay 15 9.1 11.9 1.5 13.1
P,
tpﬁ XMIT to PARITY 1/O 2 15 | 54 | 69 15 | 74 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; t =tg = 3n8; C, = 50pF
- 71 T4AC11286
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta 1““,c° to UNIT
Min Typ Max Min | Max
ton Propagation delay ] 15 6.0 88 15 10.0 ns
tont I, to PARITY 110 15 69 9.8 15 1.1
toLH Propagation delay 1 15 66 9.4 15 10.6 ns
vy I, to PARITY ERROR 15 7.2 10.1 15 1.4
tPLH Propagation delay 1 1.5 44 6.1 15 68 ns
tory PARITY /O to PARITY ERROR 15 50 6.7 15 74
t Propagation delay 1.5 34 5.0 15 54
P,
:P$ XMIT 1o PARITY 1O 2 15 44 57 15 6.0 ne
t Propagation delay. 15 57 79 1.5 9.0
P,
thos XMIT to PARITY /O 2 15 | 46 | 50 | 15 | ea3 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t = 3ns; C = S0pF
74ACT11286
SYMBOL PARAMETER WAVEFORM T, = +25°C Tamgoste UNIT
Min Typ Max Min Max
oL Propagation delay 1 15 78 10.6 15 121 ns
tor I, to PARITY 11O 15 8.8 11.6 15 133
to Propagation delay ] 15 83 1.1 15 127 ns
topiL I, to PARITY ERROR 15 88 1.9 15 134
toLH Propagation delay 1 15 8.0 7.8 1.5 85 ns
tort PARITY /O to PARITY ERROR 15 6.7 8.3 15 9.2
t Propagation delay 1.5 53 74 15 8.0
P,
'g$ to PARITY VO 2 15 6.7 79 15 85 ne
toa Propagation delay 2 15 79 105 15 116 ns
oLz XMIT to PARITY /O 15 6.8 8.0 15 8.7
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Preliminary Specification

9-Bit Odd/Even Parity Generator/Checker with 74AC/ACT11286
Bus Drive 1/O Port

AC WAVEFORMS AC:V,, =50% V., V,y =GNDto V... ACT:V, =15V, V =GNDto 3.0V

XMIT,| , INPUTS Va
t PLH t "L
PARITY /0
PARITY ERROR Vy
OUTPUTS

Waveform 1. Waveforms Showing the Inputs (1_, XMIT) to
Outputs (PARITY ERROR, PARITY 1/O) Propngat’ion Delays

XMIT INPUT \I Vu ’z‘ v
| SRS

"
v ‘o toz ¥ v

Waveform 2. Waveforms Showing the 3-State Output
Enable and Disable 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 SymBoOL PARAMETER T, = 25°C; GND = 0V AC | ACT UNIT
« Separate 3-State Output Enable t, .,/ | Propagation delay .
inputs 1,2 0¥ Cy = 50pF; Vog = 5V 46 | 58 | ns
- Common Select inputs Vap =5.0V; f = 1IMHZ;
Power dissipat cc ! 31 39
« Output capability: +24 mA Cop w.dm:;p:"on Cy_= S0pF; Enabled oF
. CMOS (AC) and TTL (ACT) voltage multipiexer’ ‘écc 'sg~°FY?t;.' L:;"‘ 12 | 19
level inputs ' L = SOpF; Disal
« 50Q Incident wave switching Cin Input capacitance Vi=0VorVee 35 | 35 | pF
« Center-pin V. and ground con- Cour | Output capacitance | V, = OV or Vi i; Disabled 8 8 PF
figuration to minimize high-speed Per Jedec JC40.2
switching noise ltatcy | Latch-up current Standard 17 500 | 500 | mA
« |.. category: MSI| Maximum input rise or X
cc category avav | o C, = SOpF; Vo = 5.5V 10 | 10 | nsv
DESCRIPTION Note:
The 74AC/ACT11353 high-performance 1. Cpp is used to determine the dynamic power dissipation Pp in uW):
CMOS devices combine very high speed Pp=Cpp x Vocz xf+Z(C x Vccz x f) where:
and high output drive comparable to the f, = input frequency in MHz, C, = output load capacitance in pF,
most advanced TTL families. fo = output frequency in MHz, Vo, = supply voltage in V,
The 74AC/ACT11353 device provides Z(C x Vccz x f) = sum of outputs
two identical 4-input multiplexers with 3-
State outputs which select two bits from ORDERING INFORMATION
four sources selected by common select PACKAGES TEMPERATURE RANGE ORDER CODE
inputs (S, S,). When the individual out- 16-pin plastic DIP 74AC11353N
put enable (1GE, 20E) inputs of the 4- (308",;5%) ~40°C to +85°C 74ACT11353N
input multiplexers are High, the outputs 16-pin plastic SO 74AC
S 11353D
are forced to a high impedance state. (153mi: wide) -40°C to +85°C 74ACT113530
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1 0y, 0
aQ —
oo VY ' : -']) e
s, 2] i8] 1, s, n
W 3] e, 1 —, LE N
1% — LN Wil— s 1
GND E 13] 1, “—u, :— ° .
v 13— 1 v >~ 3
Z E 21 Vec ¢ —d E’ 14 2
10€ o] 1]2, " —la, 13
20€ [7] 10]2, ‘:"— :‘ 17— 2
a, [ "2 M it L4
. 3] [ o]=, ' —2 —-ﬁ
8, 1 N, S
I .
2 s
D——
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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- PIN NUMBER SYMBOL NAME AND FUNCTION
tion switch; the position of the switch -
being determined by the logic levels 1.2 Se Sy Common select inputs
supplied to the two select inputs. 16, 15, 14, 13 o -1y Port A data inputs
The '11253 is the non-inverting version of 11,10,9.8 2ly-2l, | Port B data inputs
the '11353. 6 1OE | Port A output enable input
7 20E | Port B output enable input
35 1¥,2Y | 3-State data outputs
4 GND | Ground (OV)
12 Vee Positive supply voitage
FUNCTION TABLE
INPUTS OUTPUT
nOE | s, [ s, [ nly | nt, | n, | nl nY
H X X X X X X Y4
L L L L X X X H
L L L H X X X L
L H L X L X X H
L 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 state
L = Low voitage level steady state
X = Don't care
Z = High-impedance "OFF" state
LOGIC DIAGRAM
10 Yy ", ", "y s 8 a, L LN a, 20€
%7 1 " " 1 1 2 " * » . €7
1
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Product Specification

Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT11353
RECOMMENDED OPERATING CONDITIONS
T4AC11353 T4ACT11383
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage” 3.0 5.0 55 45 5.0 55 v
VI Input voltage [} Vcc [} V‘;c v
Vo Output voltage 0 Voc 0 Vcc v
Input transition rise
AVAV or fall rate 0 10 1] 10 ns/V
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vi, < 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
Vee DC supply voltage 0.51t0+7.0 v
T V,<0 20
| DC input diode current? ) % mA
>
X 1> Yec
Yi DC input voltage 0510 Vg +05 v
VO <0 -50
| DC output diode current? T = mA
o o> Vce
Vo | DC output voitage 0510 Ve 405 v
DC output source or
‘o sink current per output pin Vo=0tVee 50 mA
Icc DC Vcc current +100
or mA
lanp DC ground current +100
TSTG Storage temperature 451t 150 °C
Power dissipation per package Above 70°C:derate linearly by 8mW/K 500 mw
P Plastic DIP
Totr Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mW
NOTES

Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only lnd iuncﬂonnl opounon of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exp

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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Product Specification

Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT11353

DC ELECTRICAL CHARACTERISTICS

T4AC11353 T4ACT11353
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Vcc 1'A = +25°C Q +85°C TA =+25°C .% +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 (210 2.10
High-level
th input voltage 45 [ 3.15 3.15 20 20 "
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 08 08 "
55 1.65 1.65 08 08
30 | 29 29
'OH = -50pA 45 | 44 44 4.4 4.4
Vi= 55 | 54 54 54 54
High-level Vi
VOH output voltage or lOH =-4mA 30 | 258 248 v
Vv 45 | 394 38 3.94 38
H IOH = -24mA
55 | 494 48 4.94 48
T
|0H = -75mA 55 3.85 3.85
30 0.1 0.1
IOL-SOpA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 01 01
Low-level Vi
VOL output voltage or |0L = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H 'OL = 24mA
55 0.36 0.44 0.36 0.44
T
'OL = 75mA 55 1.65 1.65
Input leakage
I' t V| = VccorGND 55 0.1 +1.0 $0.1 +1.0 HA
3-State output off-state| V, =V, orV, ,
‘OZ current VIO - \|}-cc or“éND 55 0.5 5.0 $05 5.0 HA
Quiescent supply V, = V.. or GND,
Icc current | ‘; - OCC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Slec | TTLinputs High® | atV,. or GND 58 08 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. Thisis 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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Product Specification

Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT11353

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

74AC11353
SYMBOL PARAMETER WAVEFORM T, = +26°C Ta j;‘sﬁ: to UNIT
Min Typ Max Min Max
t Propagation delay 15 6.5 8.6 1.5 9.6
x:';x nl_ton¥ ! 15 6.6 8.7 15 9.7 ns
t Propagation delay 1.5 7.0 9.6 1.5 10.7
::;’Ii S, ®on ! 15 72 9.8 15 109 ns
tozn Output enable time 2 15 44 6.0 15 66 ne
togL to High and Low Level 15 54 7.2 15 79
tonz Output disable time 2 15 48 6.2 15 65 e
to 2 from High and Low Level 15 49 6.3 15 66
AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND =0V; t; =t = 3ns; C,_= S0pF
74AC11353
SYMBOL PARAMETER WAVEFORM T, = +25°C Tp=-40Cto UNIT
A +85°C
Min Typ Max Min Max
1 Propagation delay 15 45 59 15 66
oy, ol o n¥ ! 15 | 48 | 61 15 | es ns
t Propagation delay 15 40 66 15 74
tory, s wn¥ ! 15 | 42 | 69 15 | 76 ns
tozn Output enable time 2 15 29 44 15 48 ne
tog to High and Low Level 15 34 5.1 15 56
tonz Output disable time 2 15 44 58 1.5 6.1 ns
torz from High and Low Level 15 41 55 15 58
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tg = tp = 3ns; C, = SOpF
74ACT11353
T,=40Cto
SYMBOL PARAMETER WAVEFORM T, = +25°C A UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 63 98 15 11.0
t:;t nl_ton¥ ! 15 53 7.2 15 8.0 ne
n
t Propagation delay 15 6.6 1.1 15 127
tory, s, on¥ ! 15 | so | 83 | 15 | o4 ns
tozn Output enable time 2 15 43 6.8 1.5 74 ns
tog to High and Low Level 15 42 6.7 15 7.4
tonz Output disable time 2 15 6.1 78 15 8.2 ne
torz 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% Voc, V= GND 10 V. ACT 1V, = 1.5V, V), = GND to 3.0V

~ 0V

Waveform 1. Waveforms Showing the Input (nln, sn) to Waveform 2. Waveforms Showing the 3-State Output
Output (nY) Propagation Delays Enable and Disable Times
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74AC/ACT11373

Octal D-Type Transparent
Latch; 3-State

Product Specification
FEATURES GENERAL INFORMATION
. CONDITIONS TYPICAL
8-bit transparent latch SYMBOL PARAMETER ONIT
« 3-State output buffers T, =25°C; GND = OV AC | ACT
+ Common 3-State Output Enable :PLHI gro:egaﬁon delay C, = 50pF: Vg = 5V 58 | 70 | ns
- Independent register and 3-State PHL n_°n
buffer operation ) zcc .52":::5' = ;r:l: 47 | 65
- Output capabliity: 24 mA Cro | covtomee oo aich! Pyt 5"0\; fm1MH oF
capacitan =50V;f= Z;
« CMOS (AC) and TTL (ACT) voltage % s0pF; Disabled 36 54
level inputs C i V,=0VorV 40 40 F
- 50Q incident wave switching IN Input mwm."” v' - w vcc . 1'0 pF
+ Center-pin V. and ground con- Cour | Output capacitance P' 'J d:;J gfo - 10 P
figuration to minimize high-speed er Jol -
sarltchlng nolise g-epe ILarcu | Latch-up current Standard 17 500 | 500 | mA
« |.. category: MSI Maximum input rise or - . -
cc category avav | o rate: Datainputs | CL ™ 50PFi Vg = 55V 10 [ 10 | nsv
DESCRIPTION Note:
The 74AC/ACT11373 high-performance !+ Cpp i® used to determine the dynamic power dissipation (P, in wW):
CMOS devices combine very high speed Po=Cpp*Vec % +Z (C x Vg™ xfo) where:
and high output drive comparable to the f, = input frequency in MHz, C = output load capacitance in pF,
most advanced TTL families. foy = output frequency in MHz, V. = supply voltage in V,
2
The 74AC/ACT11373 device is an octal (0 x Vg™ xfo) = sum of outputs
transparent latch coupled to eight 3-State
output buffers. The two sections of the ORDERING INFORMATION
device are controlled independently by PACKAGES TEMPERATURE RANGE ORDER CODE
Latch Enable (LE) and Output Enable 24-pin plastic DIP 74AC11373N
(OF) control gates. {300mil-wide) ~40°C to +85°C 74ACT11373N
i i 74AC1137.
The dataonthe D inputs are transferred to f;)g::i:l;s;c) so -40°C to +85°C 74ACT11133733%
the latch outputs when the Latch Enable
(LE) input is High. The latch remains
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
e, [} U 24] OE 232 21 20 17 18 15 14 .:_b::
o, 7] 53] 0, Pttt = C
e, 3] 2] 0, “ D, 0, D; D, D, Dy O D, B To v 1
—] " .
Q 4 1|0
=t : =
: G 9 9,9, 9,9 9 9 2 .
e e [T1111T] w .
ano [7] 18] Ve 12 3 4 9 1011 12 " S
1
anp 8] i7]D0, " "
O‘ E D! 14 12
Q4 [10 15] D,
Qg [ 1 4] o,
Q, [12 13JLE
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Product Specification

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 loaded 3-State buses,

PIN DESCRIPTION

MOS memories, or MOS microproces-
sors. The active-Low Output Enable (OE)
controls all eight 3-State buffers inde-
pendent of the latch operation.

When OE is Low, the latched or transpar-
ent data appears at the outputs. When

OE is High, the outputs are in the High-
impedance "OFF" state, which means
they will neither drive nor load the bus.

PIN NUMBER SYMBOL NAME AND FUNCTION
24 OF Output enable
23, 22, 21, 20, _ .
17,16, 15. 14 Do D7 Data inputs
1,2,3,4,9, _
10, 11, 12 Qo 07 Data outputs
13 LE Latch enable
5,6,7,8 GND Ground (0V)
18, 19 Vcc Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL REGISTER outPuts
OPERATING MODES
OF LE l‘),,l Q n
. L H L L L
Enable and read register L H H H H
. L l | L L
Latch and read register L . h H H
Hold L L X NC NC
Disable outputs H X X X Z
H = High voltage level steady state
h = High voltage level one set-up time prior to the High-to-Low E transition
L = Low voltage level steady state
| = Low voitage level one set-up time prior to the High-to-Low E transition
X = Don't care
NC = No change
2Z = High-impedance “OFF" state
{ = High-to-Low transition
LOGIC DIAGRAM
] o, D, D, o, D, o,
23 20 17 1. 15 1
E B
D I A S ) G D S D A
E O E E O E O E O E O E DO E DO
a a a a a a a a
oE l{>
1 2 3 ] ° 10 1 12
Q, Q, Q, Q Q, Q Q Q,
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Product Specification

Octal D-Type Transparent Latch; 3-State 74AC/ACT11373

RECOMMENDED OPERATING CONDITIONS

74AC11373 74ACT11373
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 30 5.0 55 45 5.0 5.5 v
VI Input voltage 0 Voc 0 Vcc \"
Vo Output voltage [} Voc 0 Vcc v
ition ri Data, E 0 10 0 10
AVAV Input transition rise ns
or fall rate Output enable [} 5 0 10
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vcc < 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 0.510+7.0 Vv
V' <0 -20
) DC input diode current? VsV 2 mA
>
X 1> Yec
A DC input voltage 0510 Vg 405 v
. Vo <0 -50
| DC output diode current? mA
8}( VO > V<=c 50
VO DC output voitage 0.5to Voc +0.5 Vv
DC output source or
o sink current per output pin Vo=0% Ve 50 mA
lan DC V. current 1200
& mA
) DC ground current 1200
Tsta Storage temperature -5 to 150 °C
Power dissipation per package , "
o Plastic DIP Above 70°C derate linearty by 8mW/K 500 mwW
ToT Power dissipation per package ; .
Plastic surface mount (SO) Above 70°C derate linearly by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those ind dunder*” ded operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Octal D-Type Transparent Latch; 3-State 74AC/ACT11373

DC ELECTRICAL CHARACTERISTICS

T74AC11373 T4ACT11373
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Ve Ty= +25°C A +85°C Ty =+25°C tAo +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
le input voltage 45 | 3.15 3.1§ 2.0 20 v
55 385 385 20 20
30 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 08 08 \'
55 1.65 1.65 0.8 08
30 | 29 29
'OH = -50pA 45 | 44 44 44 44
‘\’Iu = 55 | 54 54 54 54
High-level L -
Vou output voltage of Ioy = -4mA 30 | 258 248 \"
Vv, 45 | 394 3.8 3.94 3.8
H lop = -24mA
55 (494 48 494 48
T
low = -75mA 55 385 3.85
30 0.1 0.1
|OL = S50pA 45 0.1 0.1 0.1 0.1
‘O - 55 0.1 0.1 01 0.1
Low-level L
Vou output voltage o loL = 12mA 30 0.36 0.44 \
v 45 0.36 0.44 0.36 0.44
H lOL = 24mA
55 0.36 0.44 0.36 0.44
7
'OL = 75mA 55 1.65 1.65
Input leakage
l current V,=Vccor GND 55 10.1 1.0 10.1 1.0 WA
3-State output off-state| V, =V, orV,,,
loz current VIO o \,-oc or END 55 0.5 5.0 0.5 15.0 HA
Quiescent supply V, = V.. or GND,
lcc nt Icl) - OOC 55 8.0 80 8.0 80 uA
Supply current, One input at 3.4V, other inputs
Alec | TTLinputs 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 one of the specified TTL voltage levels rather than OV or VCC'
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Product Specification

Octal D-Type Transparent Latch; 3-State 74AC/ACT11373
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V tp = t; = 3ns; C, = 50pF
74AC11373
sYMBOL PARAMETER WAVEFORM T, =425°C Taze UNIT
Min Typ Max Min Max
toLH Propagation delay 1 15 9.0 13.1 1.5 148 ns
tont D, 10Q, 1.5 8.0 10.6 15 1.7
toLH Propagation delay 4 1.5 10.0 145 1.5 16.3 ns
tonL LEwQ, 15 95 128 15 14.2
Yoz Output enable time 2 15 9.0 13.1 15 14.7 ns
oz to High and Low level 15 85 11.6 15 13.1
tonz Output disable time 2 1.5 95 120 15 127 ns
tor 7 from High and Low level 15 75 10.2 15 10.8
LE Pulse Width
tw High or Low 4 55 55 ns
Setup time
tg Dn 1o LEL 3 40 40 ns
Hold time
ty D" to LEL 3 20 20 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V; tp =t = 3ns; C, = S0pF
T4AC11373
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta :::,;c to UNIT
Min Typ Max Min Max
oL Propagation delay 1 15 6.0 89 15 103 ns
oL D 0 Q 15 55 76 1.5 8.4
t Propagation delay 1.5 65 10.0 15 1.3
PLH
t,:,_ LEwQ, 4 15 65 9.1 15 10.2 ne
toz, Output enable time - 1.5 65 95 15 10.8 .
toz to High and Low level € 15 6.0 8.6 1.5 9.7 e
tonz Output disable time 2 15 85 10.6 1.5 1.1 ns
to) 7 from High and Low level 15 6.0 8.2 1.5 8.7
LE Pulse Width
tw High o Low 4 40 40 ns
Setup time
tg Dn 1o LEL 3 35 35 ns
Hold time
ty Dn to LEL 3 2.0 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;t, =t_ = 3ns; C_= 50pF

T4ACT11373
SYMBOL PARAMETER WAVEFORM T, = 425°C Ty=40Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 1.5 75 10.3 15 11.8
PLH 1 ns
tonL D, Q, 1.5 6.5 9.3 15 10.0
t Propagation delay 1.5 8.5 113 1.5 13.0
thry, LE®Q 4 15 | 85 | 109 | 15 | 122 ns
tPZH Output enable time 2 1.5 7.0 10.7 15 125 ns
toz to High and Low level 15 75 10.9 1.5 120
tonz Output disable time 2 1.5 10.0 121 15 125 ns
to 7 from High and Low level 1.5 75 9.5 1.5 10.1
LE Pulse Width
tw High or Low 4 50 5.0 ns
Setup time
tg Dﬂ o LEL 3 35 35 ns
Hold time
ty Dn o LEL 3 35 35 ns
AC WAVEFORMS AC :V,, =50% V., V) = GND to V.. ACT:V,, =15V, V, =GND to 3.0V
-~ VG
r ,::L Ve
vﬂ
\ 0%V o
o OV
Waveform 1. Waveforms Showing the input (Dn) to Output Waveform 2. Waveforms Showing the 3-State Output
(Qn) Propagation Delays Enable and Disable Times

B"I'OUT

LE INPUT

Waveform 3. Waveforms Showing the Data Setup and
Hold Times for Dn Input to LE Input
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Product Specification

Octal D-Type Transparent Latch; 3-State 74AC/ACT11373

AC WAVEFORMS AcC: Vi =50% Ve, Vi = GND 1o V. ACT V), = 1.5V, V,, = GND to 3.0V (Continued)

LE INPUT

a, ourtpur Ve

Waveform 4. Waveforms Showing the Latch Enable input (LE) Puise Width and the Latch Enable
Input to Output (On) Propagation Delays
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7T4AC/ACT11374

Octal D-Type Flip-Flop;
Positive-Edge Trigger:; 3-State

Product Specification

FEATURES GENERAL INFORMATION
. 3 CONDITIONS TYPICAL
3-State output butfers SYMBOL|  PARAMETER UNIT
« Common 3-State Output Enable Tp = 25°C; GND = 0V AC | ACT
- Independent register and 3-State toLy/ | Propagation delay C, = 50pF; V.. =5V 60 | 85 | ns
buffer operation oy, | CP®0 Q) L= P Yee
. . V.~ =50V; f= 1MHz;
Output capabliity: +24 mA Power dissipation e SooF e z 75 107
« CMOS (AC) and TTL (ACT) voltage c capacitance per L pF
level inputs PO flip-tiop' Veg = 50V: t = 1MHZ; 66 2
50Q incident ftchi ©y = SOpF: Disabled
. ncident wave switching
C [ capacitan V,=0VorV 40 40 F
+ Center-pin V.. and ground con- IN nput mlbad ! cc P
figuration to minimize high-speed Cour | Output capacitance | V= OV or Voo 10 | 10 | pF
switching noise Per Jedec JC40.2
! Latch-up current 500 | 500 [ mA
+ I category: MS LATCH P Standard 17
Maximum input rise or - . -
DESCRIPTION AYAY | tall rate; Datainputs | O™ PFiVee =SSV | 10 | 10 | s
The 74AC/ACT11374 high-per.forrnance fax Maximum clock G, = 50pF; Vg, = 5.5V 110 70 | MHz
CMOS devices combine very high speed frequency
and high output drive comparable to the  Note:
most advanced TTL families. 1. CPD is used to determine the dynamic power dissipation (PD in uW):
Pp=Cpp x Voo Xty + L (C, x Vi x ) where:
L . D*¥pp*Vcc ™| L*VYee
The 74AC/ACT1 1374 device Is an &-bit, f, = input frequency in MHz, C, = output load capacitance in pF,
edge-triggered register coupled to eight 3- " . i MH "; of nV
State output buffers. The two sections of o =output 5 auency in MRz, Veg = supply voltage in V.,
the device are controlled independent Z(Cy x Vg™ xfo) = sum of outputs
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°5in plastic DIP 74AC11374N
the state of each D inpfut is transferred to (308,,,;,.%, ~40°C to +85°C 74ACT11374N
the corresponding flip-flop's Q output. 240i -
4-pin plastic SO o 74AC11374D
(300mil-wide) 40°C o +85°C 74ACT11374D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
Q, 7] U 24) OF 22272171615 14 %‘bﬂé
1
o.CH e, REAREEN X
Q, E ED‘ 13— ‘;l o, b, o, D, O, O, O, = 10 v 1
Q L] 2
3 o, e = :
ano [ o] Eo, 9, @, 0, 0, Q, o q, Q, " —"“
wld  [mv 111111 . .
ano [ 7] 18] Ve 12 3 4 9 1011 12 " "
anp 8] 17]0, " "
a, E Ds 1 12
o, [Fo 8]0,
o, [ 4]0,
o, [z i3] cp
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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 When OE is Low, the stored data appears
to drive heavily loaded 3-State buses, atthe outputs. When OE 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 latch operation.
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
24 OF Output enable
23,22, 21,20,
17,16, 15, 14 Do - D7 Data inputs
1,2,3,4,9, ]
io 11, 12 Q,-Q, | Data outputs
13 CcP Clock input
56,78 GND Ground (0V)
8, i% “"cc Positive supply voliage
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES INTERNAL REGISTER
cp D, Q,
Load and read register t : ': :; :;
Disable outputs H X X r4
H = High voltage level steady state
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level steady state
| = Low voltage level one set-up time prior to the Low-to-High clock transition
X = Don't care
Z = High-impedance "OFF" state
T = Low-to-High transition
LOGIC DIAGRAM
Dl °1 °l D’ ol D. D. I,'I
2 2 an 20 17 16 18 14
S G D S D G D N G D G ED O
) cP o cP D G cr D cP D cP D )
a a a a a a a a
el Y ¥ N N ¥ N
1 2 3 4 ] 10 " 12
Q, Q, Q, Q, Q, Q, Q, Q,
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Product Specification

Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 74AC/ACT11374

RECOMMENDED OPERATING CONDITIONS

T4AC11374 T4ACT11374
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 30 50 55 45 50 55 v
Vl Input voltage [} Vcc 0 Vcc v
VO Output voltage o VCC o Vcc v
ition ri Data 0 10 0 10
AVAV Input transition rise | Da nsiV
or fall rate Output enable [) 5 [) 10
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:
1. No electrical or switching ch istics are specified at Vcc < 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
Vee DC supply voltage 0510+7.0 v
) ) V<0 -20
) DC input diode current? mA
1K V' > vCC 20
or
i DC input voltage 0510V, +05 v
Vo <0 -50
| DC output diode current? TR %0 mA
>
(o):( o~ "cc
Vo | DC output voltage 0510 Vg 405 v
DC output source or
o sink current per output pin Vo=0wVee 150 mA
lee DC Vg current +200
or mA
lanp | DC ground current 1200
Tsta Storage temperature -85 o 150 °C
ﬁ;’;:;‘gf;‘p‘""" per package Above 70°C derats finearly by BmW/K 500 mw
P.
Tor Power dissipation per package ] A
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress mmgs only lnd ﬁmcﬂonul operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is notimplied. E. to imum-rated conditions for extended periods

may affect device reliability.
2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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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 TA = +25°C 6 +85°C TA = +25°C é +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 2.10 2.10
High-level
VIH input voltage 45 | 3.15 3.15 20 20 v
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
v|L input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 08 0.8
30 | 29 29
IOH = -50pA 45 | 44 44 44 44
‘\’} - 55 | 54 54 54 54
High-level L
VOH output voltage or ‘OH =-4mA 30 | 258 248 v
V. 45 | 394 38 3.94 38
H IOH =-24mA
55 | 494 48 4.94 48
T
I°H =-75mA 55 3.85 3.85
3.0 0.1 0.1
log = 50MA 45 0.1 0.1 0.1 0.1
‘Cn - 55 0.1 0.1 0.1 01
Low-level L
VOL output voltage or ‘OL = 12mA 3.0 0.36 0.44 \'
v 45 0.36 044 0.36 0.44
H 'OL = 24mA
58 0.36 0.44 0.36 044
T
.OL = 75mA 55 1.65 165
Input leakage
|| nt V| = Vcc or GND 55 0.1 1.0 0.1 1.0 HA
3-State output off-state| V, =V, orV, ,
| oz current V|o - \’-cc or &ND 55 +0.5 5.0 $0.5 5.0 HA
Quiescent supply V, = V.. or GND,
Icc current I;) - Occ 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
8lec | TTLinputs High? at V. 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 leveis rather than OV or VOC'
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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 GND =0V; tg =t = 3ns; C, = 50pF
74AC11374
SYMBOL PARAMETER WAVEFORM TA = +25°C TA =-40°Cto UNIT
+85°C
Min Typ Max Min Max
Maximum
fMAX clock frequency 1 75 90 75 MHz
t Propagation delay 1.5 9.5 125 1.5 14.2
PLH 1 ns
‘PHL CPto Q" 15 9.0 126 15 140
tozn Output enable time 2 1.5 8.0 10.9 1.5 123 ns
toz to High and Low level 15 8.0 1.1 15 123
tonz Output disable time 2 15 | 100 | 121 | 15 | 125 ne
tPLZ from High and Low level 15 8.0 10.7 15 11.6
Clock pulse width
tw High o Low 3 6.5 6.5 ns
Setup time
tg Dn o CP 3 25 25 ns
Hold time
ty Dn 1o CP 3 45 45 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tp = tp = 3ns; C, = 50pF
74AC11374
SYMBOL PARAMETER WAVEFORM T, = 425°C Tp=-40Cto UNIT
+85°C
Min Typ Max Min Max
Maximum
1MAX clock frequency 1 95 110 95 MHz
t Propagation delay 15 6.5 9.0 1.5 10.2
tory, cPoQ ! 15 | 55 | 91 15 | 10.1 ns
oz Output enable time 2 15 55 8.0 15 9.1
oz 1o High and Low level 15 | 55 8.4 15 9.4 ns
tonz Output disable time 2 15 9.0 1.0 1.5 11.2
oLz from High and Low level 15 6.0 86 15 9.2 ns
Clock pulse width
lw High or Low 3 50 5.0 ns
Setup time
tg Dn o CP 3 25 25 ns
Hold time
ty Dn to CP 3 35 35 ns
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Product Specification

Octal D-Type Flip-Flop: Positive-Edge Trigger; 3-State 74AC/ACT11374

AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V tp = t. = 3ns; C,_ = 50pF

T4ACT11374
SYMBOL PARAMETER WAVEFORM T, = 425°C Tange ' uNIT
Min Typ Max Min Max
Maximum
tuax tock frequency 1 55 70 55 MHz
t Propagation delay 15 8.5 10.7 15 124
thry, CPwQ 4 15 | 85 | 113 | 15 | 130 ns
thom Output enable time 2 15 75 11.0 15 123 ns
toz to High and Low level 15 75 1.0 15 123
tonz Output disable time 2 1. 110 | 127 15 132 .
tor 7 from High and Low level 15 8.0 10.0 15 10.8 s
Clock pulse width
tw High or Low 3 9.0 9.0 ns
Setup time
's D, o CP 3 30 30 ns
Hold time
ty Dn 1o CP 3 55 55 ns

AC WAVEFORMS AcC: Vi =50% Vog, Viy = GND o Voo ACT: V), = 1.5V, V)= GND to 3.0V

Enable and Disable Times

Waveform 1. Waveforms Showing the 3-State Output

Waveform 2. Waveforms Showing the Data Set-up and
Hold Times for D input to CP Input

Waveform 3. Waveforms Showing the Clock Input (CP) Pulse Width
to Output (on) Propagation Delays
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74AC/ACT11520
8-Bit Identity Comparator with
Input Pull-Up

Preliminary Speclfication
FEATURES GENERAL INFORMATION
. CONDITIONS TYPICAL
Compares two 8-bit words SYMBOL| PARAMETER UNIT
« Output capablilty: +24 mA T, = 25°C; GND = OV AC | ACT
« CMOS (AC) and TTL (ACT) voltage tow/ | Propagation dela C = Vo =5V 50
level inputs top | PaorQ 0P= L = 59pF: Voo ’ ne
- 500 incident wave switching Cop Power dissipation X - 5-¢:=V: f= 1MHz; 79 pF
+ Center-pin V.. and ground con- capacitance per gate | C = 50p
figuration to minimize high-speed Cn Input capacitance Vy=0Vor Voo 35 | 35 | pF
switching noise Per Jedec JC40.2
* lgc category: MSI 'Latc | Latch-up current Standard 17 500 | 500 | mA
Maximum input rise or .
DESCRIPTION avav | e pu C_ = 50pF; Vo = 55V 10 10 | nsWV
The 74AC/ACT11520 high-performance Note:
CMOS devices combine very high sp..ﬁ 1. CPD is used to determine the dynamic power dissipation (PD in uW):
and high output drive comparable to the Pp=Cpp* Voo *fy+ £ (G x Vg2 x fo) where:
most advanced TTL families. , = input frequency in MHz, C, = output load capacitance in pF.
The 74AC/ACT11520 identity compara- o = Output frequency in MHz, Ve, = supply voltage in V.
tors perform comparisons on two 8-bit Z(C x Vg x 1) =sumof cutputs
binary or BCD words and provides a Low
output when the two words match bit for ORDERING INFORMATION
bit. PACKAGES TEMPERATURE RANGE ORDER CODE
The 74AC/ACT11520 identity compara- | 16-Pin plastic DIP 40°C 10 +85°C 74AC11520N
tors alsofeature 20-kohm pull-uptermina- | (300mil-wide) 74ACT11520N
tion resistors on the Q inputs for analog or 16-pin plastic SO 40°C to +85°C 74AC11520D
switch data and a provisionfor P=Qtotem- (150mil-wide) 0 74ACT11520D0
pole outputs.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages ’I
20 ar coMmp
o] Y @ —fer * = °
P L2 WP, : : ;: 1
o (3] ), v —r, o
11— 0.
Po L4 (7] P, 12—1p, 2 |
aND | 8 E Q, 13 —a, ':
7o [e 8] Ve ::: :; Pe0 p— . :: 1pea 8
o, [ e, 17—, ]
w—a 8
LA 3], 19 —1 ': .
a, [ 9 12] Py 1—a, 13 4
v, (@ o, - o
b LY z 7/
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Preliminary Specification

8-Bit Identity Comparator with Input Pull-up

74AC/ACT11520

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
4,2 19,17 :
14,12, 10, 8 Po to P7 Data inputs
3,1,18,16 :
e T TS to Q Data input:
13,11,9,7 | B°% thin
11 E Enable input (active Low)
20 P Output
4 GND Ground (0V)
12 vcc Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUT
DATA ENABLE
P,Q E FG
P=Q L L
P>Q L H
P<Q L H
X H H
LOGIC DIAGRAM

gl
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Preliminary Specification

8-Bit Identity Comparator with Input Pull-up 74AC/ACT11520

RECOMMENDED OPERATING CONDITIONS

74AC11520 74ACT11520
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 30 5.0 55 45 5.0 55 v
VI Input voltage 0 Voc o Vcc v
Vo Output voltage 0 Vee 0 Vee v
Input transition rise
AVAV or fall rate 0 10 0 10 ns/V
‘l’A Operating free-air temperature -40 +85 40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Ve < 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
Vee DC supply voltage 0.51t0+7.0 v
X § Vl <0 -20
! DC input diode current? mA
K VI > VOC 20
or
Yi DC input voltage 0510V 405 v
Vo <0 -50
| DC output diode current? mA
oK Vo > VCC 50
or
Vo DC output voltage 0510 Vg 405 v
DC output source or
o sink current per output pin Vo=0% Ve 50 mA
"cc DC VCC current +200
or mA
lanD DC ground current 1200
Tste Storage temperature 65 to 150 °C
Pewer Sheipation per package Above 70°C derate linearly by 8mW/K 500 mW
P.
Tor Power dissipation per package . )
Plastic surface mount (SO) Above 70°C:derate linearty by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those lmod may cause ponnnmntdlmm mhc device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those ir dunder P g conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

8-Bit Identity Comparator with Input Pull-up 74AC/ACT11520
DC ELECTRICAL CHARACTERISTICS
T4AC11520 T4ACT11520
T, = -40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vee Ty = +25°C tAo +85°C Ty =+25°C 'z +85°c | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 |2.10 2.10
High-level
Viu input voltage 45 | 3.15 3.15 20 20 v
55 |3.85 3.85 20 20
30 0.80 0.90
Low-level
ViL | input voltage 45 1.35 1.35 08 08| Vv
55 1.65 1.65 08 08
30 | 29 29
loy = -50uA 45 | 44 44 44 44
V= 55 | 54 54 54 54
High-level \N
Vou output voltage of lon = 4mA 30 | 258 248 v
v 45 | 394 38 3.94 38
H 'OH = -24mA
55 (494 48 4.94 48
T
lop = -75SmA 55 3.85 385
30 0.1 0.1
IOL = 50pA 45 0.1 0.1 0.1 0.1
V= 55 01 0.1 01 0.1
Low-level \
VOL output voltage or IOL = 12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 0.44 0.36 0.44
1
loL = 75mA 55 1.65 1.65
Inniit laakana
Input leakage
I current V= Vcc or GND 55 10.1 +1.0 10.1 +1.0 pA
Quiescent supply V, = V.. or GND,
lee current ) ol - OCC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
AIcc TTL inputs High2 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 s the increase in supply current for each input that is at one of the specified TTL voitage leveis rather than OV or VCC'
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Preliminary Specification

8-Bit Identity Comparator with Input Pull-up 74AC/ACT11520

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

74AC11520
SYMBOL PARAMETER WAVEFORM T, = +25°C Tandoste uNIT
Min Typ Max Min Max
t Propagation delay 1.5 15
PLH 1 ns
oL P, Q w0 PF=0 15 15
t Propagation delay 15 15
e TwPa ! 15 15 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V;t, =t = 3ns; C_= 50pF
74AC11520
sYmBOL PARAMETER WAVEFORM T, = 425°C Tzt UNIT
Min Typ Max Min Max
t Propagation delay 15 1.5
H
oy, P, Q w©PQ ! 15 15 ne
t Propagation delay i85 15
PLH 1 ns
towL EwP= 15 15
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V;tg =t = 3ns; C_= 50pF
T4ACT11520
syMBOL PARAMETER WAVEFORM T, = 426°C Tazdoste UNIT
Min Typ Max Min Max
t Propagation delay 1.5 1.5
PLH 1 ns
ot P,.Q wP=0 1.5 15
t Propagation delay 1.5 15
toyp, TwPd ! 15 15 ne
AC WAVEFORMS aAc :VM = 50% vOC' VIN = GND to VCC' ACT: VM = 1.5V, VIN = GND to 3.0V
p,.a . Eeuts
P=Q OUTPUT
Waveform 1. Waveforms Showing the Inputs (P , Q , E) to Output (F=0) Propagation Delays
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7TAAC/ACT11821
8-Bit Identity Comparator

Preliminary Specification
FEATURES GENERAL INFORMATION
. CONDITIONS TYPICAL
Compares two 8-blt words SYMBOL PARAMETER UNIT
« Output capabllity: +24 mA T, =25°C; GND = OV AC | ACT
¢ Inputs are TTL-voltage compatible :,,LHI :rop-gaﬁ;n delay C, = SOpF; Vg = 5V 50 ns
« CMOS (AC) and TTL (ACT) voltage PHL nY =
level inputs c Power dissipation ' Voo =50Vif = 1MHzZ; 70 oF
PD | capacitan =
« 50Q Incident wave switching °° pergate | O = SOpF
« Center-pin vc and ground con- Cin Input capacitance :| = JoV or ‘\jlcc‘co - 35 35 pF
figuration to minimize high-speed | Latch-up current er Jedec - 500 | 500 | mA
switching noise LATCH P Standard 17
. - Maximum input rise or )
lcc category: MSI AVAV tall rate C, = 50pF; Vo = 5.5V 10 10 | nsV
DESCRIPTION Note:
The 74AC/ACT11521 high-performance 1. Cpp is used to determine the dynamic pozwar dissipation (PD in uW):
CMOS devices combine very high speed Pp=Cppx Vccz xf + Z(C x V" xfg) where:
and high output drive comparable to the f, = input frequency in MHz, C, = output load capacitance in pF,
most advanced TTL families. fo = output frequency in MHz, V. = supply voltage in V,
2
The 74AC/ACT11521 identity compara- = (CL* Vec™ *fo) = sum of outputs
tors perform comparisons on two 8-bit
binary or BCD words and provides aLow ORDERING INFORMATION
output when the two words match bit for PACKAGES TEMPERATURE RANGE ORDER CODE
bit. 16-pin plastic DIP , 74AC11521N
o (300mil-wide) ~40°C to +85°C 74ACT11521N
The 74AC/ACT11521 identity compara- 16.pin plastc SO TV
:g:ma_:)s;sf:laj::zsa provision for P=Q (150mil-wide) -40°C to +85°C 74ACT11521D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages 2
L T
amg] VY me r—o, ® ey
r, 2] wle, :: ;’ 1
(] 17
o, [3] W) o, v —r, 1
" —a
'. E E 'i 12 —i ': 12
avo 3] 5] o, 3 —a, % .
— 14 — 7/ D~ 6
P=a [ o] 18] Voo 16 —] ;: P=Q p— 3 0 1Pa
e, [7] e, 1: —r, “1
18— Q
e, 3] 13]a, 19 — ': 16
a, [ 12] P, ; —a, ::
e, 9] [11] a4 3 : ;: L]
PR ,)
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Preliminary Specification

8-Bit Identity Comparator

74AC/ACT11521

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
4,2,19,17 P P inout
14,12, 10, 8 o P, Data inputs
3,1,18, 16 inout
13,11,9,7 Qobo7 Data inputs
1 E Enable input (active Low)
20 P=G | Output
4 GND Ground (0V)
12 Vee Positive supply voitage
FUNCTION TABLE
INPUTS OUTPUT
DATA ENABLE g
P,Q E
P=Q L L
P>Q L H
P<Q L H
X H H
LOGIC DIAGRAM
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Preliminary Specification

8-Bit Identity Comparator 74AC/ACT11821
RECOMMENDED OPERATING CONDITIONS
T4AC11521 T4ACT11821
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Ve DC supply voitage’ 3.0 5.0 55 45 50 55 v
Vl Input voitage 0 Vcc 0 Vcc \"
Vo Output voltage [} voc 0 Vcc "
Input transition rise
AVAV or fall rate 0 10 0 10 nsV
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Voo <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
Vee DC supply voltage -0.510+7.0 \"
V| <0 -20
! DC input diode current? mA
(|’|r( Vl > VCC 20
vl DC input voltage 0.5t Vcc +0.5 "
VO <0 -50
| DC output diode current? mA
8}‘ Vo> Vec 50
Vo | DC output voltage 0510 Vg +0.5 v
DC output source or
lo sink current per output pin Vo=0t% Ve 50 mA
lan DC ch current $200
ce mA
lanD DC ground current 4200
TSTG Storage temperature 65 to 150 °C
Power dissipation per package
o Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
Tor Power dissipation per package ]
Plastic surtace mount (SO) Above 70°C:derate linearly by 8mW/K 400 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

8-Bit Identity Comparator 74AC/ACT11521
DC ELECTRICAL CHARACTERISTICS
T4AC11521 T4ACT11521
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta=+25°C| A gsoc |Ta=+25°C| & gsoc | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
vIH input voltage 45 | 3.15 3.15 20 20 v
55 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
vIL input voltage 45 135 1.35 08 08 v
55 1.65 1.65 0.8 08
30 | 29 29
lop = SOKA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
v High-isvel hR Ty 3.0 |258 248 v
OH output voltage or OH . " .
V. 4.5 (394 38 3.94 3.8
H 'CH = -24mA
55 (494 48 494 48
T
IOH = -75mA 55 3.85 3.85
3.0 0.1 0.1
IOL-SOyA 45 0.1 0.1 0.1 0.1
Vi= 55 0.1 0.1 01 0.1
Low-level VIL
VOL output voltage or IOL = 12mA 3.0 0.36 0.44 v
Vv 45 0.36 0.44 0.36 0.44
H lOL = 2dmA
55 0.36 0.44 0.36 0.44
u
'OL = 7T5mA 55 1.65 1.65
Input leakage
II current V| - Vcc or GND 55 $0.1 +1.0 $0.1 +1.0 HA
Quiescent supply V, = V.. or GND,
ICC current | O' - 000 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
lecc | TTLinputs High? at V. or GND 5.8 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 voitage levels rather than OV or VOC'
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Preliminary Specification

8-Bit Identity Comparator 74AC/ACT11521

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

T4AC11521
SYMBOL PARAMETER WAVEFORM T, =425°C e uNIT
Min Typ Max Min Max
t Propagation delay 1.5 15
PLH 1 ns
PHL P,Q toP=Q 15 15
t Propagation delay 15 15
PLH 1 ns
tomL Eto P= 1.5 1.5
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; ta = t; = 3n8; C = 50pF
T4AC11521
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=-40Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 15
PLH 1 ns
oL P, Q PO 15 15
t Propagation delay 1.5 15
PLH 1 ns
oL Ew 15 1.5
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tg =tz = 3ns; C = 50pF
' T4ACT11521
SYMBOL PARAMETER WAVEFORM T, = 426C Ta 1;‘:,;" to UNIT
Min Typ Max Min Max
t Propagation delay 1.5 15
t:t; P, Q, 1o P8 ! 15 15 ne
t Propagation delay 15 15
PLH 1 ns
toniL Eto P« 15 1.5
AC WAVEFORMS AC : V), = 50% Ve, V= GND 1o V. ACT:V,, = 1.5V, V) = GND 10 3.0V
p.a, . Eneurs
P=Q OUTPUT
Waveform 1. Waveforms Showing the Inputs (P, Q, E) to Output (P=Ci) Propagation Delays
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FEATURES

J4AC/ACT11833

Octal D-Type Transparent
Latch (3-State), Inverting

Product Specification

GENERAL INFORMATION

. CONDITIONS TYPICAL
8-bit transparent latch SYMBOL PARAMETER UNIT
« 3-State output buffers T, =25°C; GND = OV AC | ACT
« Common 3-State Output Enable lPLHI Propagation delay C, = 50pF; VOC =5V 53 68 ns
< Independent register and 3-State *pHL i duda t
buffer operation \c’ ’;"Fvién:;r:z: 55 | 69
. Power dissipation (el
« Output capabliity: 24 mA .
put capabllity CP0 | capacitance per latch' [V = 5.0V, 1= 1MHz; w | s bF
+ CMOS (AC) and TTL (ACT) voltage €= 50pF; Disabled
level inputs c - VL OVorV 40 40 F
- 500 Incident wave switching | Input capacitance S e
+ Center-pin V., and ground con- Cour | Output capacitance P’ =N Jgfo 5 P
figuration to minimize high-speed i Latch-up current or Jedec - 500 | 500 | mA
switching noise LATCH e Standard 17
+ I category: MSI AVAV ::x'm:m iNPULTISS OF | G, - SOPF; Vg = 5.5V 10 | 10 | nsv
DESCRIPTION Note: ‘
The 74AC/ACT11533 high-performance 1. cPD is used to danarrrzune the dynamic pozwer dissipation (PD in uW):
CMOS devices combine very high speed Po=Cppx Ve xf+ Z(C x Vo™ x fo) where:
and high output drive comparable to the f, = input frequency in MHz, C, = output load capacitance in pF,
most advanced TTL families. fo = output frequency in MHz, V. = supply voltage in V,
2
The 74AC/ACT11533 device is an octal = (€L *Voc o) = sumof outputs
transparent latch coupled to eight 3-State
inverting output buffers. The two sections ORDERING INFORMATION
of the devica are controlled independently PACKAGES TEMPERATURE RANGE ORDER CODE
by Latch Enable (LE) and Output Enable 24-pin plastic DIP 40°C 10 +85°C 74AC11533N
(OE) control gates. (300mil-wide) 74ACT11533N
4-pi i 4A
Thedataonthe Dinputs aretransferred to fwmifm S0 -40°C 1o +85°C 7@3,‘,5:333%
the latch outputs when the Latch Enable
(LE) input is High. The latch remains
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
&, ] U [ o 23 22 21 20 17 16 15 14 %B‘Em
8,3 5] 0, I =
8,3 3]0, 0, 0, D, D, D, D4 D, O, K Ty v 1
3, 4] #]o, i z_ | :
224 —q OF n N
anD o
= 210, 9,0,9,0a,09 0,00 2 R
ano o] 9] Vee y
ano 7] 18] Vec TTTTTTTT L U
12 3 4 9 101 12 18 10
°':° 3] 17]0, s "
e, o] 18] 0, 14 12
8, (oo} 15] 0
g, [G7] 4]0,
6, [47] 13]1E
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Product Specification

Octal D-Type Transparent Latch (3-State), Inverting

74AC/ACT11833

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 inverting output buffers are
designed to drive heavily loaded 3-State

buses, MOS memories, or MOS micro-
processors. The active-Low Output
Enable (OE) controls all eight 3-State
buffers independent of the latch opera-
tion.

When OE is Low, the latched or transpar-

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

PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
24 OF Output enable
23, 22, 21, 20, _ .
17, 16, 15, 14 D,-D, Data inputs
1,2,3,4,9, _
10,11, 12 60 57 Data outputs
13 LE Latch enable
56,78 GND Ground (0V)
18, 19 Voc Positive supply voltage
FUNCTION TABLE
OPERATING MODES INPUTS INTERNAL REGISTER outPuts
OE LE Dn an
Enable and read register t z : : t
Latch and read register t i ." "L' t‘
Hold L L X NC NC
Disable outputs H X X X Z
H = High voltage level steady state
h = High voitage level one set-up time prior to the High-to-Low E transition
L = Low voitage level steady state
| = Low voltage level one set-up time prior 1o the High-to-Low E transition
X = Don't care
NC = No change
Z = High-impedance "OFF" state
{ = High-to-Low transition
LOGIC DIAGRAM
o, 1 0, 0y 0, 0, 0, o,
2 2 n 20 ” 1 1 14
L]
B 1 ] 1 1 | 1
E 0 3 E O e D E D E O E O E D
Q Q Q Q Q ] Q Q
= 2> Y ¥ NN ¥ OB
1 2 3 l . [} 10 1" I 12
a, 4, 8, a, o, 4, S, g,
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Product Specification

Octal D-Type Transparent Latch (3-State), Inverting 74AC/ACT11533

RECOMMENDED OPERATING CONDITIONS

YMBOL PARAMETER 74AC11533 T74ACT11533 oNIT
S |
Min Nom Max Min Nom Max
Vee DC supply voltage’ 3.0 50 55 45 5.0 55 v
VI Input voltage 0 Vcc 0 VCC v
o Output voltage 0 Voo ) Voo v
it i Data, E o 10 s] 10
AVAV Input transition rise | Y@ ns/V
or fall rate Output enable 0 10 ) 10
Ta Operating free-air temperature -40 +85 40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vo, < 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
Vee DC suppiy voitage 0.510+7.0 vV
V' <0 -20
| DC input diode current? mA
1K VI > Vcc 20
or
VI DC input voltage 05t Vcc +05 \
Vo<O -50
| DC output diode current? mA
8:( Vo > Vcc 50
Vo DC output voltage 0510 Vg 405 v
DC output source or
lo sink current per output pin Vo=0wVee 50 mA
'cc DC V¢ current $200
or - mA
lanD DC ground current 4200
Tste Storage temperature -65 to 150 °C
Power dissipation per package . "
. Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
Tor Power dissipation per package "
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

Octal D-Type Transparent Latch (3-State), Inverting 74AC/ACT11533

DC ELECTRICAL CHARACTERISTICS

74AC11533 TAACT11533
T, =-40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vee Ty =+25°C 6 +85°C T, = +25°C 6 «85°C | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 {210 2.10
High-level
VlH input voltage 45 | 3.15 3.15 20 20 Vv
§5 | 385 3.85 20 20
3.0 0.90 0.90
Low-level
ViL | input voltage 45 135 135 08 08| V
55 1.65 1.65 08 08
30 | 29 29
loy = -50HA 45 | 44 44 44 44
“’lu - 55 | 54 54 54 54
High-level W
VOH output voitage - or 'OH = -4mA 30 | 258 248 Vv
V. 45 | 3.94 3.8 3.94 3.8
H 'OH = -24mA
55 | 494 48 4.94 48
T
'OH = -75mA 55 3.85 3.85
3.0 0.1 0.1
‘OL = 50pA 45 0.1 0.1 0.1 0.1
‘3 - 55 0.1 0.1 0.1 0.1
Low-level L
VOL output voltage or 'OL = 12mA 3.0 0.36 0.44 \'
Y) 45 0.36 0.44 0.36 0.44
H lOL = 24mA
55 0.36 044 0.36 0.44
1
IOL = 75mA 55 1.65 1.65
Input leakage V, = V... or GND 55 £0.1 1.0 0.1 10
L current 1= Vec oF . X 1. X 1. HA
3-State output off-state| V, =V, orV,
IOZ current V'o - \,'cc orlaND 55 0.5 5.0 05 5.0 KA
Quiescent supply V, = V.. or GND,
lcc current I(') - OCC 55 8.0 80 8.0 80 HA
Supply current, _One input at 3.4V, other inputs
Alec | 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 test should not exceed 10ms.
2. This is the increase in supply current for each input that is at one of the specified TTL voitage levels rather than OV or VOC'
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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 =0V;ty =t = 3ns; C_ = 50pF
T4AC11533
SYMBOL PARAMETER WAVEFORM T, =425 Taztoste UNIT
Min Typ Max Min Max
t Propagation delay 15 85 126 1.5 143
PLH 1 ns
‘PHL Dn to h 15 75 10.1 1.5 1.3
t Propagation delay 15 10.0 145 1.5 16.5
PLH 4 ns
touL LEto h 15 9.5 128 15 143
tozn Output enable time 2 1.5 9.0 13.1 1.5 147 ns
tozL to High and Low level 15 85 11.6 1.5 13.1
tonz Output disable time 2 15 95 12.0 15 128 ne
oz from High and Low level 15 75 10.2 1.5 11.0
LE Pulse Width
tw High or Low 4 55 55 ns
Setup time
tg Dn 1o LEL 3 40 40 ns
Hold time
ty Dn o LEL 3 20 20 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =t = 3ns; C, = 50pF
T4AC11533
SYMBOL PARAMETER WAVEFORM T, = +25°C TA = 40°Cto UNIT
A +85°C
Min Typ Max Min Max
t Propagation delay 15 55 84 15 98
PLH 1 ns
'PHL Dn to h 15 5.0 71 15 8.0
t Propagation delay 15 65 10.0 15 13
PLH 4 ns
PHL LEto N 15 6.5 9.1 15 10.3
tozm Output enable time 2 15 65 95 15 10.8
ton to High and Low level 15 6.0 86 15 9.7 ns
tonz Output disable time 2 15 85 10.7 15 14 e
to 2 from High and Low level 1.5 6.0 8.2 15 8.9
LE Pulse Width
tw High or Low 4 40 40 ns
Setup time
tg Dn to LEL 3 35 35 ns
Hold time
t D, to LE 3 20 20 ns
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Signetics ACL Products Product Specification

Octal D-Type Transparent Latch (3-State), Inverting 74AC/ACT11533

AC ELECTRICAL CHARACTERISTICS AT 5.0V $0.5V GND = 0V; tp = t. = 3ns; C_= 50pF

T4ACT11533
SYMBOL PARAMETER WAVEFORM T, =425 Ta :;‘sf;c to UNIT
Min Typ Max Min Max
t Propagation delay 15 70 10.1 1.5 13
PLH 1 ns
tPHL Dn to n 15 65 84 15 9.5
t Propagation delay 15 85 13 15 130
toy LEW S 4 15 | 85 | 107 | 15 | 122 ns
tozH Output enable time 2 15 75 10.7 1.5 125 ns
tozL to High and Low level 1.5 75 10.9 15 120
tonz Output disable time 2 18 10.5 121 15 128 ns
oLz from High and Low leve! 15 75 9.5 15 103
LE Pulse Width
tw High or Low 4 5.0 50 ns
Setup time
's D, to LEL 3 3s 3s ns
Hold time
W D, o LE! 3 35 35 as
AC WAVEFORMS AC :V,, = 50% V. Vyy = GND o V.. ACT:V,, = 1.5V, V), = GND 10 3.0V
e Vn
A ,‘7: Ve
V.'
——. so% Vv o«
s OV
Waveform 1. Waveforms Showing the Input (Dn) to Output Waveform 2. Waveforms Showing the 3-State Output
(G,) Propagation Delays Enabie snd Disable 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 Transparent Latch (3-State), Inverting 74AC/ACT11833

AC WAVEFORMS AC :V,, = 50% Vg, Vi = GND 19 Vo, ACT:V,, = 1.5V, V), = GND to 3.0V (Continued)

Waveform 4. Waveforms Showing the Latch Enable input (LE) Pulse Width and the Latch Enable
input to Output (G ) Propagation Delays
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J4AC/ACT11534

Octal D-Type Flip-Flop:
Positive-Edge Trigger (3-State),

L]
Inverting
Product Specification

FEATURES GENERAL INFORMATION
. a CONDITIONS TYPICAL

3-State output butfers SYMBOL| PARAMETER UNIT
« Common 3-State Output Enable Tp =25°C; GND =0V AC | AcT
- Independent register and 3-State toLn/ :r:p. tion delay C, = SO0pF: Vg =SV 70 | 85 ns

butfer operation terL o Q,
« Output capabliity: $24 mA Power dissipation gcc_ = Sg;JFY; Ef'; ; .l::z; 75 92
« CMOS (AC) and TTL (ACT) voltage Cpp | capacitance per VL - - pF

level inputs fiip-fiop =S0V; t = IMHzZ; 65 | 82

CL = 50pF; Disabled

« 50Q Incident wave switching S — Po— VoovorV 4 y oF
+ Center-pin V.. and ground con- N put cap - ! cC

figuration to minimize high-speed Cour | Output capacitance | V= OV or Voo 10 | 10 | pF

switching noise Per Jedec JC40.2
+ I category: MSI lLaren | Latch-up current Standard 17 500 | 500 | mA

c :
Maximum input rise or - . -

DESCRIPTION AYAY | tal rate; Datainputs | L™ SPFiVoc =SSV | 10 | 10 | nelV
The 74AC/ACT11534 high-performance fax Maximum clock C, = 50pF; Vg = 5.5V 100 | 70 | MHz
CMOS devices combine very high speed frequency

and high output drive comparable to the Note:
most advanced TTL families. 1. Cpp is used to determine the dynamic power dissipation (Pp in uW):

Pp=Cpp * Voo’ x f+ £ (C x Vo’ x fo) where:

= in MH - i i
edge-triggered register coupled to eight 3- :' input requency m, M:I’ C‘,; output load mp.c‘,m:o in pF.
State, inverting output buffers. The two o =output g‘q"’""y in MHz, V¢ = supply voltage in V,
sections of the device are controlled inde- Z(C x Ve xfg) = sum of outputs

pendently by Clock (CP) and Output
Enable (OE) control gates. The registeris ORDERING INFORMATION

The 74AC/ACT11534 device is an 8-bit,

fully edge-triggered. Once the set-up PACKAGES TEMPERATURE RANGE ORDER CODE
requirements are met, when the Clock | 245in plastic DIP 74AC11534N
Pulse (CP) rises the state of each D input (3‘5’5:',:;.'3.,;,.) ~40°C to +85°C 74ACT11534N
is transferred to the corresponding flip- 2450 -

\ 4-pin plastic SO 74AC11534D
flop's Q output. (300mil-wide) ~40°C to +85°C 74ACT11534D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

N and D Packages
8, 7] U 34) o€ 22221 20 17 16 16 14 "!:—b“
5O =00, LLLLL]] —p e
8,7 (3]0, - —] ;. o, 0, b, o, O, O, D, K P v 1
68 E Eol 2 —d G8 = | 2
n
awo 5] [%]0, Q, 0, @, 0, @, o, o, Q, = | :
e L] iy TTTTTTTT v .
ano [7] 18] Vee 123 409 10112 "
ano (3] 7)o, p” ::
g, E 16]0, 14 12
&, [39] 18] 0,
3, @] o,
s, [3z] 3]ce
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Product Specification

Octal D-Type Flip-Flop; Positive-Edge Trigger

74AC/ACT11634
(3-State), Inverting
The 3-State output buffers are designed When OE is Low, the stored data appears
to drive heavily loaded 3-State buses, atthe outputs. When OE 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 inverting buffers  nor load the bus.
independent of the latch operation.
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
24 OF Output enable
23,22, 21,20,
17,16, 15, 14 Dq - Dy Data inputs
1,2,3,4,9,
10,11, 12 G,-8, | Dataoutputs
13 cP Clock input
5,6,7,8 GND Ground (0V)
18, 19 Vgc Positive supply voltage
FUNCTION TABLE
OPERATING MODES INPUTS INTERNAL REGISTER outPuTS
OF cP o, » a,
. L T | L H
Load and read register L ) h H L
Disable outputs H X X X Z
H = High voltage level steady state
h = High voitage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level steady state
| = Low voitage level one set-up time prior to the Low-to-High clock transition
X = Don't care
Z = High-impedance "OFF" state
T = Low-to-High transition
LOGIC DIAGRAM
Dy o, o, 0, o, Dy Oy 0,
3 = Ea) 20 17 16 18 14
cp —<|“ >
I l_l rl 1 I_L I I 1
cP D ) cF o cP D c® o cP o cP o cr o
Q Q Q Q Lo e Q Q
1 2 3 4 ] 10 n | 12
3, a, a, 5, a, a, 3, 3,
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Product Specification

Octal D-Type Flip-Flop; Positive-Edge Trigger 74AC/ACT11534
(3-State). Inverting
RECOMMENDED OPERATING CONDITIONS
MBO PARA 74AC11534 T4ACT11534 NIT
SymBoL METER Min Nom Max Min Nom Max
Veo DC supply voltage' 30 5.0 55 45 5.0 55 v
Vl Input voltage [} V<>c 0 Vcc v
V0 Output voltage 0 Vcc 0 Vcc "
Input transition rise | Data 0 10 0 10
avav or fall rate Output enable ) 5 ) 10 e
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics 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 voitage -0.5t0+7.0 \
X . V<0 -20
| DC input diode current? VvV % mA
>
X 1> Yec
i DC input voltage 0510V, +05 v
V° <0 -50
| DC output diode current? mA
g:( Vo>Vee 50
Vo DC output voltage 0510 Vg 0.5 v
DC output source or
lo sink current per output pin Vo =0t Ve 50 mA
lec DC Vcc current +200
or mA
lanD DC ground current 4200
TSTG Storage temperature -65 to 150 °C
g::’::; ?;f;""“” per package Above 70°C:derate linearly by BmW/K 500 mw
P.
TOoT Power dissipation per package "
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions" is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

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

Octal D-Type Flip-Flop; Positive-Edge Trigger

! 74AC/ACT 11534
(3-State). Inverting
DC ELECTRICAL CHARACTERISTICS
T4AC11534 74ACT11534
T, = -40°C T, =-40°C
SYMBOL |  PARAMETER TEST CONDITIONS Voo |Ta=*25C| AT gsec |Ta=+25°C| A% oo | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
VIH input voltage 45 | 315 3.15 20 20 Vv
55 (385 385 20 20
30 0.90 0.90
Low-level
vIL input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 0.8 0.8
30 | 29 29
'OH = -50pA 45 | 44 44 44 44
vi= 55 | 54 54 54 54
High-level V|L
VOH output voltage or 'OH = -4mA 30 | 258 248 v
v 45 (394 38 3.94 38
H 'OH =-24mA
55 (494 48 494 48
loy=-75mA' |55 3.85 385
3.0 0.1 0.1
lOL = 50pA 45 0.1 0.1 0.1 0.1
vi= 55 0.1 0.1 0.1 01
Low-level Vo
VOL output voltage or 'OL = 12mA 30 0.36 0.44 v
V. 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 0.44 0.36 0.44
T
'OL = 75mA 55 1.65 1.65
. Input leakage s P _ - P N s <~ N
i current Vi = Vg or GND 55 0.1 +1.0 0.1 +i.0 HA
3-State output off-state| V, =V, orV,,,
loz current VIO - \’-cc or GND 55 +0.5 5.0 0.5 5.0 HA
Quiescent supply V, = V.. or GND,
lcc current |°| - OCC 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Alec | TTL inputs High? at V. or GND 55 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. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VOC'
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Product Specification

Octal D-Type Flip-Flop: Positive-Edge Trigger

! 74AC/ACT11534
(3-State), Inverting
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0V; tq =t = 3ns; C = 50pF
74AC11534
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta ‘:"‘5?,": to UNIT
Min Typ Max Min Max
Maximum
fuax clock frequency 1 50 75 50 MHz
t Propagation delay 15 11.0 15.3 15 17.6
tory CP1oG ! 15 | 110 | 157 | 15 | 177 ns
tozn Output enable time 2 15 9.0 128 15 146
toz to High and Low level 15 9.0 126 15 14.3 ns
tonz Output disable time 2 1.5 10.0 126 1.5 133 ns
to 7 from High and Low level 15 8.0 13.0 15 138
Clock pulse width
ty High or Low 3 10.0 100 ns
ts g’“’g:‘ 3 3s 3s ns
n to
Hold time
Y D, o CP 3 55 55 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V GND =0V; tn =t = 3ns; C_= 50pF
74AC11534
SYMBOL PARAMETER WAVEFORM T, = 425°C Ty=-40Cto UNIT
A +85°C
Min Typ Max Min Max
Maximum
fvAX dlock frequency 1 75 100 75 MHz
t Propagation delay 15 70 103 15 1.7
toyy CPrg, ! 15 | 70 | 107 | 15 | 121 ns
torm Output enable time ” 15 6.0 9.2 15 10.4 .
toal to High and Low level < 15 6.0 9.2 15 10.4 s
tonz Output disable ime 2 1.5 9.0 1.1 15 11.6
tor 7 from High and Low level 15 60 88 15 9.2 ne
Clock pulse width
tw High or Low 3 6.5 6.5 ns
Setup time
ts Dn to CP 3 35 35 ns
Hold time
ty Dn 1o CP 3 45 45 ns
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Product Specification

(3-State), Inverting

AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = 0V;tg =t = 3ns; C_= SOpF

T4ACT11534
SYMBOL PARAMETER WAVEFORM T, = 425°C Taz oSt UNIT
Min Typ Max Min Max
Maximum
fMAX clock frequency 1 55 70 55 MHz
t Propagation delay 15 85 12.7 1.5 145
ey, CP10Q 4 15 | 85 | 133 | 15 | 150 ns
tozm Output enable time 2 15 75 120 15 133 ns
thz1 to High and Low level 15 75 12.2 15 135
tonz Output disable tme 2 15 11.0 129 15 135 ne
tPLZ from High and Low level 15 8.0 11.2 15 120
Clock pulse width
tw High or Low 3 9.0 9.0 ns
Setup time
tg D:L 1o CP 3 3.0 3.0 ns
Hold time
ty Dn to CP 3 55 55 ns

AC WAVEFORMS Ac: Vu=50% Voo, Vi = GND to V. ACT: V), =15V,V, = GND to 3.0V

Waveform 1. Waveforms Showing the 3-State Output Waveform 2. Waveforms Showing the Data Set-up and
Enable and Disable Times Hold Times for D Input to CP Input

CP INPUT

Waveform 3. Waveforms Showing the Clock Input (CP) Pulse Width
to Output (@) Propagation Delays
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Signetics

J4AC/ACT11640

Octal Transceiver w/Direction
Pin; 3-State; INV

Product Specification

FEATURES GENERAL INFORMATION
« Octal bidirectional bus Interface CONDITIONS TYPICAL
SYM AMETE
« 3-State buffers 8ot PAR R Tp =25°C; GND = OV AC | ACT UNIT
+ Inverting version of ‘245 :PLH/ :m:‘g‘“:'r‘ g"':! A | CL=50PF: Ve =5V 60 | ns
« Output capabllity: 124 mA PHL non "n>"n
V.~ =50V;f=1MHz;
« CMOS (AC) and TTL (ACT) volt ¥ ’ 4
Ic.v.| In(putz an L (acT) age c Power dissipation C_ = S0pF; Enabled 7 .
PD | capacitance per buffer' "y ___5.0V: f = IMHz; P
+ 50Q Incident wave switching ¢S 50pF; Disabled 12
L ;
« Center-pin V... and ground con- - ~
figuration tocr:n nimize high-speed O Input capacitance Vi=OVorVee 40 | 40 ad
switching noise Co V/O capacitance Vi=0Vor Ve 12 12 pF
* g category: MSI ILxrcn | Latch-up current :er Jeﬁc{;cw.z 500 | 500 | mA
DESCRIPTION AvAy | Maximum input rise or C, = SOpF; Voo = 55V 10 10 | nev
The 74AC/ACT11640 high-performance fall rate
CMOS devices combine very high speed Note: .
and high output drive comparable to the 1. Cp, is used to determine the dynamic power dissipation (P, in uW):
most advanced TTL families. Pp=Cpp* Voo *fy+ £ (C x Vo2 x fo) where:
The 74AC/ACT11640 device is an octal I = inPut frequency in MHz, C, = output load capacitance in pF,
transceiver featuring inverting 3-State bus fo = output frequency in MHz, V., = supply voitage in V,
compatible outputs in both send and re- Z(C x Vcc;2 x o) = sum of outputs
ceive directions. The control function
implementation minimizes external timing ORDERING INFORMATION
requirements. ETEQ device features an PACKAGES TEMPERATURE RANGE ORDER CODE
Output Enable (OE) inputforeasy cascad- | 24-pin plastic DIP 74AC11640N
ing and a Direction (DIR) input for direction (300mil-wide) ~40°C 10 +85°C 74ACT11640N
controi " "
. 24-pin plastic SO 74AC11640D
(300mil-wide) 40°C to +85°C 74ACT11640D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages N N ey
» —-ﬁ" 3 EN1 (BA)
A [T] U 24] DR OF_ 3 EN2(AB)
A3 EILH 1 L ! 1
> . vig 2
H B R || o
ACe 21]8, s, 2 2
o 5 e N - gy
3 TV =L | 2
ano [ 5] Ve N i e g -
GNo [_—L 18] Vee |l 2 .—-l!L 20 ——f‘ ‘g—n
oo [ ms, = 1 o
”
», 3] 3]s, Rt 1o ® oA 0
Ay [10 i5]8, A \'34 5 T
1 s n 18
A, 1 4., R %_L'_l_ " —ﬁ :j_
“E w1 > = U =] s
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Product Specification

Octal Transceiver w/Direction Pin; 3-State; INV 74AC/ACT11640
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS INPUTS/OUTPUTS
24 DIR Direction control input Bt DIR A B
n n
1.2,3,4,9, . . .
10,11, 12 Ay-A, | Datainputsioutputs (A side) L L A=B mpu;
L H inputs B=
23,22, 21, 20, i . )
17, 16, 15, 14 Bo B7 Data inputs/outputs (B side) H X z z
13 OF Output enable
5,6,7,8 GND Ground (0V)
18, 19 Vcc Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER T4AC11840 74ACT11640 UNIT
Min Nom Max Min Nom Max
Voc | DC supply voltage’ 30 50 55 45 50 55 v
v, Input voltage 0 Vee 0 Vee v
Vo Output voltage [} Vcc 0 VOQ \
Input transition rise
AVAV of fall rate 0 10 0 10 nsiV
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:
1. No electrical or switching characteristics are spoaﬁodalvcc<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 F!ATINGS1
SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 0.5 t0+7.0 \
. ] V,<0 20
| DC input diode current? Y % mA
>
X 1> Yee
i DC input voltage 0510 Vg, 405 v
VO <0 -50
| DC output diode current? VsV 55 mA
>
oK 0> Vec
Vo | DC output voitage 0510 Ve, 405 v
DC output source or
) sink current per output pin Vo=0®Vee +50- mA
‘cc DC Vcc current +200
or mA
laND Dy ground current +200
TSTG Storage temperature -65 to 150 °C
s Qltcpation par package Above 70°C:derate linearly by BmW/K 500 mW
P.
TotT Power dissipation per package ] )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW

NOTES:

1. Stresses beyond those listed may cause permanent damaqo o tho device. These are stress ratings only and functional oporanon of the device at these or any other

conditions beyond those indi d under "
may affect device reliability.

g conditions” is notimplied. Exposure to absol

m-rated itions for extended periods

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 Transceiver w/Direction Pin; 3-State; INV 74AC/ACT11640
DC ELECTRICAL CHARACTERISTICS
74AC11640 T4ACT11640
T = -40°C -40°C
SYMBOL PARAMETER TEST CONDITIONS Vee Ty = +25°C to +85°C Ty =+25°C ‘gt.suc UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 |2.10 2.10
High-level
VIH input voltage 45 [ 3.15 3.15 20 20 v
55 (3.85 3.85 20 20
3.0 0.90 0.90
Low-level
vIL input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 08 08
30| 29 29
IOH = -50pA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
High-level Vi
VOH output voltage or |OH = -4mA 30 | 258 248 v
v 45 | 394 38 3.94 3.8
H 'OH = -24mA
55 | 494 48 4.94 48
T
oM™ -75mA 55 3.85 3.85
3.0 0.1 0.1
oL = 50KA 45 0.1 0.1 0.1 0.1
\\”. = 55 0.1 0.1 0.1 0.1
Low-level L
VOL output voltage or IOL = 12mA 30 0.36 0.44 \'
V. 45 0.36 0.44 0.36 0.44
H |OL = 24mA
55 0.36 0.44 0.36 0.44
7
o= 75mA 55 1.65 1.65
Input leakage
|' current V = V or GND 55 $0.1 +1.0 $0.1 +1.0 KA
3-State output off-state| V, =V, orV,
Ioz current v|o \}CC or‘END 55 0.5 5.0 05 | 5.0 A
Quiescent supply V V.~ Or GND,
Icc current I - occ 55 8.0 80 8.0 80 HA
Supply current, Ono input at 3.4V, other inputs
Alec | TTLinputs High? | atV. or GND 58 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 leveis rather than OV or VCC'
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Product Specification

Octal Transceiver w/Direction Pin; 3-State; INV 74AC/ACT11640

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND = 0V;t, =t = 3ns; C, = SOpF

T74AC11640
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta j;‘:;c to UNIT
Min Typ Max Min Max
t Propagation delay 15 15
PLH 1 ns
topL A 0B B oA 1.5 15
t Output enable time 15 1.5
sg’: 1o High and Low level 2 15 15 ns
t Output disable time 15 15
z:g from High and Low level 2 15 15 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; ta =t = 3ns; C, = 50pF
74AC11640
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta i;‘sf;c to UNIT
Min Typ Max Min Max
t ' Propagation delay 15 15
PLH 1 ns
topL An to Bn, B,1 to An 15 15
t Output enable time 15 15
::,’;f 1o High and Low level 2 15 15 ns
t Output disable time 15 1.5
P
tpt'f from High and Low level 2 15 15 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tq =te = 3ns; C = SOpF
T74ACT11640
SYMBOL ' PARAMETER WAVEFORM T, =425°C Tamdogte UNIT
Min Typ Max Min Max
oL Propagation delay 1 15 63 9.6 1.5 10.5 ns
'm An to Bn, Bn to Aﬂ 1.5 5.7 8.6 15 95
tozH Output enable time 2 1.5 8.8 122 15 134 ns
tozL to High and Low level 15 84 123 15 13.6
tonz Output disable ime 2 15 9.1 129 1.5 13.9 ns
tPLZ from High and Low level 15 9.6 13.1 15 14.2
AC WAVEFORMS AC: VM =50% VCC' VIN = GND to Vcc. ACT: VM =15V, VIN = GND to 3.0V
INPUT
OUTPUT
Waveform 1. Waveforms 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
. . CONDITIONS TYPICAL
Output capabillty: £24 mA SYMBOL|  PARAMETER UNIT
« CMOS (AC) and TTL (ACT) voltage T, =25°C; GND = 0V AC | ACT
level Inputs t, .,/ | Propagation delay
PLH C, =50pF; V.. = 5V
- 50Q Incident wave switching to, | AB WY L= >P Tee Nt Radl B
- c‘nt‘r.p|n \") and ground con- c POW dissipaﬁon y VCC =50V; f = 1IMHz; 24 & F
figuration to inimize high-speed PD | capacitance per gate” | C, = 50pF 2 P
switching noise Cwn Input capacitance Vy=0Vor Ve 35 35 pF
« 1.~ category: SSI Per Jedec JC40.2
ce IaTcH | Latch-up current Standard 17 500 | 500 | mA
DESCRIPTION VRre—
put rise or . . -
The 74AC/ACT11810 high-performance | 2Y2Y | falirae Cy = SOpF: Vg = 55V 10 | 10 | sV
CMOS devices combine very high speed  Noe:
and high output drive comparable tothe 1. C__ is used to determine the dynamic power dissipation (P, in pW):
dvanced TTL famili PO 4 pn¥
most advanc amilies. Pp = Cpp* Vocz X+ I (G x Vo2 x ) where:
The 74AC/ACT11810 providesfoursepa- i = input frequency in MHz, C, = output load capacitance in pF,
rate 2-input exclusive-NOR gate func- fo = output frequency in MHz, V. = supply voitage in V,
tions. Z(C x Vccz x f) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
16-pin plastic DIP 74AC11810N
(300mil-wide) ~40°C to +85°C 74ACT11810N
16-pin plastic SO N 74AC11810D
(150mil-wide) ~40°C to +85°C 74ACT11810D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
= I R =i
W[z 18] 24
— 18 2A = 18
?v 3] 4] 28 ey Ll " 3
a0 (3 53] ve, _—
ano 3] [72] Vee )] et - -
3V o] 1] 3A . Ju
« 7] 10] 38 s 4 u : 7
w7 [ 9] aa
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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 | Datainputs nA nB nY
16, 14, 10,8 1B-4B | Datainputs L L H
2,3,6,7 1Y-4Y | Data outputs L H L
4,5 GND Ground (0V) H L L
12, 13 Vcc Positive supply voitage H H H
RECOMMENDED OPERATING CONDITIONS
74AC11810 74ACT11810
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage’ 3.0 5.0 55 45 5.0 55 v
VI Input voltage 0 Vcc [} Vee v
Vo Output voltage 0 Vee [ Vee v
Avav :‘r”;:"'r:g‘m" rise 0 10 0 10 nsiV
TA Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Voc < 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
Vee DC supply voltage 0.51t0+7.0 v
i ) V,<0 -20
| DC input diode current? Vay % mA
>
X 1> Yee
A DC input voltage 0510 Vg, 405 v
Vo <0 -50
| DC output diode current? VsV = mA
>
oK 0> Vee
Vo | DC output voltage 0510 Vg 405 v
DC output source or
o sink current per output pin Vo=0®Vee x50 mA
Ie c DC Vcc current +100
or mA
lenp | DC ground current +100
TSTG Storage temperature -85 to 150 °C
;;";:; ‘gf;"’a"”‘ per package Above 70°C:derate linearly by 8BmW/K 500 mw
P.
ToT Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:
1. Stresses beyond those listod may cause permanent damaqo to the device. These are stress ratings only and functional operation of the device at these or any other
conditions beyond those ir d under ded opH g conditions”is notimplied. Exposure to absolute-maximum-rated conditions for extended periods

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

Quad 2-Input Exclusive-NOR Gate 74AC/ACT11810

DC ELECTRICAL CHARACTERISTICS

74AC11810 74ACT11810
T, = -40°C T, = -40°C
SYMBOL PARAMETER TEST CONDITIONS Ve | Ta=+25°C A asoc |Ta=+25°C| AT ceec’ | uNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 [2.10 2.10
High-level
Vi input voltage 45 [3.15 3.15 20 20 v
55 385 385 20 20
30 0.90 0.90
Low-level
Vi, input voltage 45 1.35 1.35 0.8 0.8 v
55 165 1.65 0.8 08
30 [ 29 29
Iop = “SOHA 45 | 44 4.4 44 44
\\’,l - 55 | 54 54 54 54
High-level L
Vor | output voltage o Iop = <4mA 30 258 248 v
v 45 [3.94 38 3.94 38
H o |l =-24mA
55 494 48 4.94 48
T
lon = -75mA 55 385 385
30 0.1 0.1
loL = S0KA 45 0.1 0.1 0.1 0.1
‘O - 55 0.1 0.1 0.1 0.1
Low-level w
VoL | output voltage - Iop = 12mA 30 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H '0\. = 24mA
55 0.36 0.44 0.36 0.44
1
lo = 75mA 55 1.65 1.65
input ieakage
I current V, = Ve or GND 55 10.1 £1.0 0.1 +10| pA
Quiescent supply V, = V... or GND,
lee current 'é e 55 40 40 40 | 4 | pA
Supply current, One input at 3.4V, other inputs
lcc | TTL inputs High? at V. 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 VOC'
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Preliminary Specification

Quad 2-Input Exclusive-NOR Gate 74AC/ACT11810

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

74AC11810
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta 1;2:’ to UNIT
Min Typ Max Min Max !
t Propagation delay 15 | 59 79 15 86 7
PLH 1
touL nA, nB to n¥ 15 53 6.7 1.5 74 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; tn =te = 3ns; C_=50pF
74AC11810
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta=40Cto UNIT
+85°C
Min Typ Max Min Max
t Propagation delay 1.5 45 6.2 1.5 6.7
PLH 1
oL nA, nB to nY 15 44 5.7 15 6.2 ne
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V:; tg=1g =3ns; G, =50pF
74ACT11810
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta "::;c to UNIT
Min Typ Max Min Max
t Propagation delay 15 56 7.2 15 78
PLH - 1
tonL nA, nB to nY 15 56 71 1.5 7.7 ns
AC WAVEFORMS AC :V,, =50% V. V) = GND 1o Vo, ACT :V,, = 1.5V, V), = GND 10 3.0V
nA, nB INPUT Ve
t PLN 'P’l
n¥ OUTPUT Va
Waveform 1. Waveforms Showing the Input (nA, nB) to Output
(nY) Propagation Delays
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74AC/ACT11898
10-Bit Serial-In Parallel-Out Shift

1]
Register
Preliminary Specification
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
« Gated serial data inputs SYMBOL PARAMETER 7. =25C: GND = 0V ac [ acT | UNIT
« Fully butfered clock and data Inputs : ATE T BT =
« Fully synchronous data transfers :PLH/ 2’:‘:95“‘(’3?“’;6 o) | CL = SOPF: Voo =5V 70 | 76 | ns
PHL o d
+ Typical shift frequency of 100MHz - < . ;
Asynchronous master reset Cpp Power dissipation | oo = 5.0V: = TMHz: 121 | 117 | pF
. capacitance per gate' | C, = SOpF
« Output capabliity: +24mA Cn Input capacitance V,=0Vor Vo 35 35 pF
« CMOS (AC) and TTL (ACT) voltage Per Jedec JC40.2
level inputs Yatch | Latch-up current Standard 17 500 | 500 | mA
« 50Q incident wave switching avav | Maximum inputriseor | ¢ _ SOpF; V... = 5.5V 10 10 | nsv
- Center-pin V‘:<i and ground configu- fall rate L ce
ration to minimize high-speed Maximum clock - X -
switching noise 'MAX frequency CL 50pF; Vcc 5.0V 100 90 MHz
* I category: MSI Note:
1. C, is used to determine the dynamic power dissipation (Pp, in pW):
PD D
DESCRIPTION P =Cpp x Voo? *f+ £ (C x V2 x fo) where:
The 74AC/ACT11898 high-performance f, = input frequency in MHz, C, = output load capacitance in pF,
CMOS devices combine very high speed fo = output frequency in MHz, V. = supply voltage in V,
and high output drive comparable to the 2
most agvanct:d TTL familio‘: Z (6 Vo xf) = sum of outputs
) ORDERING INFORMATION
;::al ‘Z:ga“g;‘gggis;‘:'?: ai‘:‘:'g"‘“ PACKAGES TEMPERATURE RANGE ORDER CODE
N . . N ic DIP 74AC11898N
triggered shift register with serial data | 2-Pin plastic -40°C to +85°C
entry and an output from each of the 10 (300m||—mdo)so 7‘::;“18933
cdomaa Plata ia amtacad saaciall: dhos: b 20-pin plastic o o 7. 11898
;lﬂuv;. wvaia 19 sinsiou swnaiy uirvugn == "".V":" == ,‘UBC m ,’,asﬂc N y y
one of two inputs (A » B); either input can | _(300mil-wide) 74ACT118980
be used as an active-High enable for data
entry through the other input. Otherwise
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
SRaA10
3 } [T
o, ] U (%] o, ” " TN
o3 oo, | | 0
— A [ ]
e, [3] 18] MR 3 —ep L 'y 10 10
anp [ 4] 7] A e
18 —d ua |20
::: g: :: :“ Q,0,0,0,0,0,0,0,0,0, 1
cc 2
°"°C": ujs 10':!1’:’ IIOIJMIHI: 3
ag [j 73] cp 18
a3 e, e
oy [30 [11] 0, n
12
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Preliminary Specification

10-Bit Serial-In Parallel-Out Shift Register

74AC/ACT 11898

both inputs must be connected to the Data shifts one place to the righton each A Low level on the Master Reset (MR)

inputdataoranunused input mustbetied Low-to-High transition of the Clock

(CP) inputoverrides all other inputs and clears

High. input and enters the logical AND of the the register asynchronously, forcing all
two inputs (A « B) that existed one setup  outputs Low.
time before the rising clock edge into Q.

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
18 MR Asynchronous master reset (active Low)
13 CP Clock input (Low-to-High, edge-triggered)
17,14 A B Data inputs
19,20, 1,23, .
8.9 10, 11 12 Q,-Qg | Parallel outputs outputs
4,56,7 GND Ground (0V)
15, 16 Vcc Positive supply voltage
FUNCTION TABLE
OPERATING MODE INPUTS ouTPUTS
MR | cp A B Q, | Q - Q,
Reset (clear) L X X X L L - L
H t | | L 9 — 9
Shift H T I h L 9 - qg
H T h | L q — 9
H T h h H 9 —_ 9
H = High voltage level

L = Low voitage leve!

h = High voitage level one setup time prior 1o the Low-1o High clock transition
| = Low voitage level one setup time prior to the Low-to High clock transition
X = Don't care

q,, = State of the referenced input (or output) one setup time prior to the Low-to-High clock transition

{or output]
T = Low-to-High clock transition
LOGIC DIAGRAM
h1d
s ¥[D—o ofr—{o a0 a0 aft+o af+o a}t+o er® efF® °fr® °
b P g P P b 4 4 4 4
L Ry Ry Ry ny Ry Ro Rp Rp »
P 13
)
19 [20 u d ] . » 10 11 12
Qe Q, Q, Q, Q, Qg Qg Q, Qy Qy
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Preliminary Specification

10-Bit Serial-In Parallel-Out Shift Register 74AC/ACT11898

RECOMMENDED OPERATING CONDITIONS

T4AC11898 74ACT11898
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage' 3.0 5.0 55 45 5.0 55 v
V| Input voltage [} vcc Vcc \
Vo Output voltage (] Vee Vee 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 characteristics are specified at Vcc < 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 0.510+7.0 v
. X V<0 -20
| DC input diode current? VeV % mA
>
X 1>Vee
vi DC input vohtage 0510V, +05 v
VO <0 -50
| DC output diode current® T P mA
>
g.g( 0~ "cc
Vo DC output voltage 0510 Vg +05 v
DC output source or
o sink current per output pin Vo=0t Ve 150 mA
lee DC Vcc current +100
or mA
lanD DC ground current +100
TSTG Storage temperature -65 to 150 °C
Power dissipation per package . .
. Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
Tor Power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES:
1. Stnssn boyond those Imod may cause permanent damlgo to the device. These are stress ratings only and functional operation of the device at these or any other
8 b dthosei d under " perating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods
may affect chco reliability.

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

10-Bit Serial-in Parallel-Out Shift Register 74AC/ACT11898

DC ELECTRICAL CHARACTERISTICS

74AC11898 74ACT11898
T, =-40°C T, =-40°C
SYMBOL|  PARAMETER TEST CONDITIONS Vee |Ta=*25°C| i Lasoc | TA=*25°C| {§ asoc | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
Vit | input volage 45 |3.15 3.15 20 20 v
55 385 385 20 20
30 0.90 0.90
Low-level
Vi | input voltage 45 135 135 08 08 v
55 165 165 08 08
30 | 29 29
Iop = -50pA 45 | 44 44 44 44
Vi= 55 | 54 54 54 54
High-level A\
Vor | output voltage - Topy = 4mA 30 | 258 248 v
v 45 394 38 3.94 38
M |1y, =-24mA
55 |4.94 48 494 48
T
lopy = -75mA 55 385 385
30 0.1 0.1
oy = 50HA 45 0.1 0.1 0.1 0.1
‘\’) = 55 0.1 0.1 0.1 0.1
Low-level w
VoL | output voltage o lo = 12mA 30 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H o 1o =24mA
55 0.36 0.44 0.36 0.44
o = 75mAT 55 165 , 1.65
Input leakage
|, current V, = Vg or GND 55 0.1 $1.0 0.1 $10| pA
Quiescent supply V, = V.. or GND,
lec | current h (l) e 55 40 40 40 | 40 | pA
Supply current, One input at 3.4V, other inputs
lce | TTLinputs High? at Vg, 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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Preliminary Specification

10-Bit Serial-In Parallel-Out Shift Register 74AC/ACT11898
AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND = 0V; t, =, = 3ns; C, = S0pF
T4AC11898
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=-40°Cto UNIT
A +85°C
Min Typ Max Min Max
'MAX Maximum clock frequency 1 60 70 MHz
toLH Propagation delay 1 15 89 108 1.5 118 ns
tonL CPoQ, 15 88 | 107 | 15 | 116
Propagation delay
tonL Moo Qn 2 15 9.6 115 1.5 126 ns
Setup time, High or Low
tg A BtoCP 3 135 135 ns
Hold time, High or Low
ty A BtoCP 3 0.0 0.0 ns
Clock pulse width (shift)
tw High or Low 1 8.0 8.0 ns
VR pulse width,
tw Low 2 3.0 3.0 ns
Recovery time
'REC mm cP 2 15 15 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V; t =t =3ns; C = SOpF
T4AC11898
symMBOL PARAMETER WAVEFORM T, = +25°C Tamdogte UNIT
Min Typ Max Min Max
'MAX Maximum clock frequency 1 100 20 MHz
t Propagation delay 15 64 8.0 15 88
vy cPQ, ! 15 | 68 | 84 | 15 | 92 ne
Propagation delay
toL MR10Q, 2 15 72 8.9 15 96 ns
Setup time, High or Low
tg A BtoCP 3 8.5 95 ns
Hold time, High or Low
ty A BtoCP 3 0.0 0.0 ns
Clock pulse width (shift)
tw High or Low 1 55 55 ns
ty m"""“ width, 2 25 25 ns
Recovery time
tREC m to CP 2 15 15 ns
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Preliminary Specification

10-Bit Serial-In Parallel-Out Shift Register 74AC/ACT11898

AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V;t =t, = 3ns; C_= 50pF

74ACT11898
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta i;‘sf;c to UNIT
Min Typ Max Min Max

fMAX Maximum dlock frequency 1 80 90 80 MHz

t Propagation delay 15 75 9.0 15 9.8

tory, CP1oQ, ! 15 | 77 | a1 15 | 100 ns
Propagation delay

toHL WE to Qn 2 15 95 110 15 119 ns
Setup time, High or Low

ts A BtoCP 3 95 95 ns
Hold time, High or Low

t A Bto CP 3 0.0 0.0 ns
Clock pulse width (shift)

tw High or Low 1 6.0 6.0 ns

tw MR puise width, 2 40 40 ns
Low
Recovery time

‘REC mm cP 2 1.5 15 ns

AC WAVEFORMS AC 1V =50% Voo, Viy = GND to Voo ACT V), = 1.5V, V|, = GND to 3.0V

"oy N

CP INPUT

On OUTPUT

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

CP INPUT

Waveform 2. Waveforms Showing the Master Reset (MF) Pulse Width, the Master Reset to Output (Q,) Propagation
Delays, and the Master Reset to Clock (CP) Recovery Time
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Signetics ACL Products Preliminary Specification

10-Bit Serial-In Parallel-Out Shift Register 74AC/ACT11898

AC WAVEFORMS AC :V,, =50% V., Vi = GND 1o V.. ACT:V,, = 1.5V, V,, = GND to 3.0V (Continued)

ty
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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, the friction force and the
humidity of the surrounding air.

ANG6OO

Handling Precautions

Application 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, butthey can be damaged if the
following precautions are not taken.

WORK STATION

Figure 1 shows a working area suitable
for safety handling electrostatic sensitive
devices. It has a work bench, the surface
of which is conductive or covered by an
antistatic sheet. Typical resistivity for the

bench surface is 1kQ to 0.5MQ per om?.

The floor should also be covered with
antistatic material. The following precau-
tions should be observed:

« Persons at a work-bench should be
grounded via a wrist strap and a
resistor.

« All electrical equipment should be
connected to the mains via a
ground-leakage switch and the
equipment cases should be
grounded.

» Relative humidity should be main-
tained between 50% and 65%.

« Anionizer should be used to
neutralize objects with immobile
static charges.

—
GAAIIITI I IAAA A50SS5 7705

—
p iz

4

NOTES:

1. Grounding rail

2. Resistor (500kQ +10%, 0.5W)
3. lonizer

4. Work bench

5. Chair

6. Wrist strap

7. Electrical equipment
8

Figure 1. Protected Work Station

. Conductive surface/antistatic sheet
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Handling Precautions

AN60O

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 should be packed in conduc-
tive or antistatic packing or carriers.

ASSEMBLY
CMOS ICs must be removed from their

b bl on v mmloin o tasidby st sim oAl o non s

proteciive packing witn Grounasa 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 circuit boards contain-
ing CMOS [Cs in the same way as un-
mounted CMOS ICs. They should also
carry warning 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 simulta-
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 delays, 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
multitude of system performance abnormali-
ties.

Since ACL is considered to be a high-perfor-
mance family of circuits, SSE is necessary in
order to insure that the circuits will perform as
specified under any switching condition. To
guarantee that ACL will perform satisfactorily
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
measuring each will be given. For a specific
step-by-step procedure for measuring each,

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
Voup are used to describe the level of these
disturbances. Vopy refers to the minimum
‘valley' High level output voltage and VoLp
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 Vo_p
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.

VoLp AND Voyy FOR CIRCUITS

WITH MULTIPLE OUTPUTS
x OTHER OUTPUTS x

ouTPUT urosn TEST e A VO

Vop

.—I\,\_—— Vou

Voup AND Vo, FOR CIRCUITS WITH
SINGLE OR COMPLEMENTARY OUTPUTS

OUTPUT UNDER TEST

Figure 1

Vou

Vou

Vonv

WF23080S
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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
so the output under test is High with as many
other outputs as possible switching.

Examine the waveform and record the level
of Vony with respect to Ve 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
so the output under test is Low with as many
other outputs as possible switching.

Examine the waveform and record the level
of Vop with respect to Ground as defined by
Figure 1.

STORED DATA INTEGRITY
The purpose of this test is to determine what
effect, if any, switching multiple outputs simul-
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T

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-
rupted by voltage transients which appear not
only on outputs, but also on internal chip
supply lines. To perform this test:
- Store a logic 1 in an internal storage
element.
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
element and repeat the previous three
steps.

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 transit on time.

- Switch as many other outputs 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 all 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 steps and proce-
dures needed for completing SSE for ACL
devices. Testing is done 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 Controller
Programmable Oscilloscope
Programmable 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 three parts. The
one part used for plots should have
typical characteristics for the sample as
a whole.

3.1.2 The test fixture will 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 502 micro strip line
for all signal paths and close proximity
loading. The test fixture should have
Vcc 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."
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HP9836C or equivalent
TEK7854 or equivalent
HP8161A or EH2000
TP412 or equivalent
1CS4871 or equivalent
Acceptable high frequency
PC board fixture
HP7475A or equivalent
HP2673A or equivalent
HP8180A, HP8182A, and
HP15414A

3.1.3 Pulse Generator Setup

For 74AC11XXX Vi = (0.8 Vgg),
ViL= (0.2 Vcg)
For 74ACTIIXXX Vi =15V,
Vi =0.5V
tr/te = 3.0ns (10 to 90%)
f=5MHz

Duty Cycle =50%

The input signal should be terminated
with 5052 and then branched out equal-
ly to all inputs needing the input signal.
("'Simultaneous' is defined as the input
pin's Simultaneous 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 is necessary. If the
dice system is used, interchannel delay
between the various channels must be
nulled 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, 50082 AC load.

3.1.5 The output to be evaluated should be
the one farthest away from the Vg
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 Vouy level on an output held
High during simultaneous switching.

3.2.1 Vgg =-5.5V, Temp. = 55°C and
Ve = 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 so that
the output under test is High.

3.2.4 Switch the remaining outputs simulta-
neously from Low to High and record
Vohv-

3.2.5 Plot waveforms of a switching input, the
High output, and a switching output.
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3.2.6 Repeat steps 3.2.4 through 3.2.5 for
the following other transitions:

High to Low

3-State to Low (if 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 Vo_p level on an output held

Low during simultaneous switching.

3.3.1 Vgc = 5.5V, Temp. =-55°C and
Vee = 5.0V, Temp. = 25°C

3.3.2 Number of devices = 3. Plots 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 simuita-
neously from High to Low and record
Voip-

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 (If 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.

3.41 Vgo = 5.5V, Temp. = -55°C and
Voe = 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).

3.5.1 Vg = 5.5V
3.5.2 Temp. = 25°C and -55°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 halves.

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 multiple out-
puts switching.

4.1.1 Number of devices =3
4.1.2 Vg = 5.0V, Temp. = 25°C
4.1.3 Number of outputs tested = 1

4.1.4 Number of outputs switching=1 to N
(when possible)

4.1.5 The test output should be tested for all
possible propagation delays (tp_H, tPHL,
tpz, tpLz, tpuw, and tpyz) and also
transition times (ttth and tthl) for all
conditions of outputs simultaneously
switching (1 to n).

4.1.6 All tests should be made with other
outputs switching in-phase and then
out-of-phase.



INTRODUCTION

The Signetics Standard Products Division
(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-
74XXX, 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 (ACL)-74AC11XXX, and both
10K and 100K ECL.

Due to the great diversity of product families
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 (= 750MHz), is 5092
system compatible, and is manually program-
mable for the input static voltages. This
provides the ability to have one fixture that
addresses many product types across fami-
lies. The extent of this versatility is explained
in the following Application Note. The families
that this fixture is intended to support are:
FAST, ALS, ACL, 10K ECL, and 100K ECL
(Note: This fixture is compatible with any
50082 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 different).

® Large ground and Vg planes

® Low-impedance signal lines (i.e., 508)

® Signal lines that are uniform in
impedance over frequency

® Signal lines must have high bandwidth
( > 500MHz)

® Low-inductance paths for the DUT
leads, including Vgc and GND

® Output AC load close to the DUT
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FERRITE CORE PLACEMENT

UNDERSIDE VIEW OF SIGNETICS PCB FIXTURE

Figure 1. Ferrite Core Placement

OF07790S.

® Measurement point close to the DUT

® Avoidance of ground loops (especially
on inputs at DC levels)

Also of concern to the test engineer and the

manager are:

® Versatility and/or ease of use (there are
tradeoffs)

® 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 results are to
be found.

Vce and GND

The secret in Vo 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
of the Vgc as it arrives to the fixture, by
judicious application of frequency dependant
by-passing at the DUT Vcc pin to GND and
reducing inductance from the Vcc 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-
ble), to jacks on the chassis of the fixture. An
18 gauge wire, attached to the jack, is
wrapped through a ¥4 inch ferrite core 8 - 12
times for decoupling 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 Ve plane that narrows to the
Vcc bus running between the pins of the
DUT. See Figures 1 and 2 for detail.

Triangle-shaped, the Vcc plane provides a
Low inductive path for the Vgc to the DUT
pin. See Figure 2 for the board layouts. The
Vce bus from this plane travels down be-
tween the DUT pins to that connection. This
is so connection to the V¢ bus is easy and
very short. The DUT may have V¢ located
on any pin with this configuration. The pin is
connected to the V¢ bus by soldering smalil
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 Vcc and ground planes of the top layer.
Since this fixture is laid out for 502 stripline,
layers 2 and 3 are almost total ground plane,
with holes in them for feed-throughs and
components. Also found between the signal
lines, on the top and bottom layers, are
ground plane "fingers' that are connected to
all 4 layers by plated-through holes. This
provides good separation of the signal lines
resulting in lower cross-talk.

The bottom layer ground plane consists of
two triangle-shaped planes connected 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, regardless of location; like the
Ve connection on the top layer. Second, it
allows the connection of the by-pass capaci-
tors from the Ve 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 V¢ pin. It is important to
keep the dipped tantalum capacitor's leads
as short as possible to reduce series induc-
tance. The recommended values 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 performance. Some noise sensitive circuits
need more by-passing in the lower and ex-
treme higher values of capacitance. And
third, the connection of the two planes elimi-
nates possibie ground ioops and the feed-
throughs create a ground mesh and give an
excellent ground plane for the circuit. Figure 3
illustrates the by-pass connections.

BY-PASS AND DECOUPLING
It is important to understand the difference
between decoupling, as with the ferrite core,

and by-passing, as with capacitors. Decou-
pling occurs as High-frequency signals are
removed by saturation of the ferrite: core. This
prevents ‘'noise’’ that may be on the Vcc
power supply from getting on the V¢ plane.
The action of the by-passing capacitors is to:
1) "pass" any non-DC signals that occur on
the Vgc (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 ail 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-frequency Low-impedance path for
Vce hoise.

An important point in the use of by-pass
capacitors is the minimization of lead length.
Lead length represents inductance; induc-
tance in series 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

m,

W)

Nmw

BYPASS
CAPACITORS

Figure 3. Decoupling Connections

Z

%

7

SOLDER AND
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 measureable fre-
quencies of the device, nor affect the delay of
the part.

The fixture as designed, has 5082 signal lines
determined by a stripline layout method. The
50%2 value was selected for several reasons:
1) the 5052 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 5082
pull-down (ECL), in parallel with a capacitive
load. This allows the 50%2 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
5082 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.
This connects the DUT pin to the AC load
when the DUP pin is an output. See Figure 5.

The output signal line can be dedicated two
different ways. The first method, used for
ECL, is o ieave shoried the 50% irace and
have it run directly into the SMB connector
into the 5082 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§ scope, then
appears to the part as either a 50052 probe
for the input signal or the 50082 output AC
load for the output signal.

The signal lines are equal length and there-
fore do not introduce 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 relationship 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, ELC, and FAST logic families.
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LOADING

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 adaptable 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 to 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 502
environment. Figure 5 illustrates how this test
fixture implements the 50pF /5002 load sche-
matically.

The fixture was laid out to present the load as
close as possible to the device, and yet allow
for flexibility 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
fixture dedicated to a single device type
without jumpers, and therefore 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 not 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-
neous switching with this fixture have shown
dramatically favorable results to previous fix-
tures. Those studies continue. For work other
than that of simultaneous switching, there will
be no appreciable difference with a dedicated
fixture.

As illustrated in Figure 5, the load is shared
with the 502 input of the measurement
system; a 502 sampling oscilloscope. The
45082 resistor: R1, is soldered to the socket
pin of the device and is in series with the 5052
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, is a 33pF ceramic
chip capacitor. This is added to the measured
value of 17pF of board capacitance, achiev-
ing the 50pF 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 50052
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 50§2 termina-
tor: R3, and the "output only" jumper: Jump-
er #1, 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 5082 termina-
tor is connected to the SMB connector as the
load or the 5082 input of the scope. See
Figure 7.
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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: Vs 1 through Vg 3, by the use
of a DIP switch on each pin. It may also be
left open and then the 5082 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 external
supplies through banana connectors like Vcc.
This scheme eliminates excessive cabling to
each input to provide the static input levels
and thereby reduces 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 5082 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 4502 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 Vgc and GND pins are
to be located. This then dedicates this partic-
ular fixture to part types with this Vg 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 usable for 1-to-4 devices.
The Signetics fixture, once dedicated to a
particular Vcc and GND configuration, is built
up to have both input and output components
on all signal pins. The selection of which pin
is an output or an input is made by inserting
the appropriate jumper, See Figures 5 and 6.
The same applies in doing 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 Vg (banana jack)
® the (GND) (banana jack): this is the
common ground of all input supplies.
® the Vg 1, Vg 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 voltage and is
permanently connected to the bus to
each pin. It is selectable by Jumper
#2, see Figures 5 and 6. For FAST
and ALS products this is 7V. For ACL
products this is Vgc 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 in this
manner. CAUTION: When using this
connector as an input stimulus, make
sure Vg 1-3 are disconnected. This will
short the power supplies to the
generator if they are not disconnected.
Output Measurement or Scope
Connection (outside 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 i$ an output,
a 50X resistor must be connected here
to ground to complete the 50%2 resistive
load. Signetics has constructed 500
load by soldering a high-quality (High-
frequency) 50X resistor inside a female
SMB cable connector. See Figure 9.

CAUTION: Vg 1.2 and 3 are all on the same
DIP_switch. Since th nnect to the same
b r_pin, ONLY ON PPLY MAY BE
CONNECTED AT ONE TIME, Otherwise, this
will result in a short between power supplies
connected.

With these 6 connections, the fixture is capa-
ble 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 a 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 io the pubiic to
duplicate and use within their own environ-
ments. Signetics will not provide any mate-
rials but will allow the manufacturers 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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Figure 9. 5002 Load Resistors Using Output Pin SMB Cable Connectors
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1. Printed circuit mother board

SO and SOL
DIP
Requirement:
Supplier:

2. SO and SOL sockets

#SD8512.28
#SD8512.31
1 per part configuration

Prototype and Production Circuits

8040 South 1444 West
West Jordan, UT 84084
(801) 566-5431

# 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,

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
0.1 inch 8136-651P2

Supplier:

5. Chip Resistors

Augat

5002 1% CRCW 1210
45082 1% CRCW 1206
50082 1% CRCW 1206

Supplier:

6. Chip Capacitors
Ceramic Part #

Dale Electronics, Inc.
2300 Riverside Bivd.
Norfolk, Nebraska 6870
(402) 371-0080

33pF S500R15N330JP
15pF S500R15N150JP4
0.015uF 500S41W103KP4
0.1uF 500S41W104KP4

Supplier:

7. Dipped Tantalum
Ceramic Part #
10uF  106K025NLF

Johanson Dielectrics

47uF  476K020WLG

Supplier:

Mallory

Inc.

Requirement:
Requirement:

Requirement:
Requirement:
Requirement:

1

Requirement:

Requirement:
Requirement:
Requirement:

Requirement:

Requirement:
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per pin
per pin

per pin
per pin
per pin

per bin

per board
per board
per board

per board
per board
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8. Ferrite Core
T80-1 Requirement: 1 per board
Supplier: Amidon Associates
12033 Otsego Street
North Hollywood, CA 91607
(818) 760-4429

9. Mounting Screw
4-40 X Ya Phillips pan head machine screw Requirement: 16 per board.
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 6/board-color your choice
Red 1509-102 35F870 6/board-color your choice
Black 1509-103 35F869 6/board-color your choice
Green 1508-104 28F1179 6/board-color your choice
Blue 1509-105  28F1180 6/board-color your choice
Yellow 1509-107 28F1182 6/board-color your choice

Supplier: Newark Electronics

11. Switch
76PSB04 4-bit side actuated piano DIP Requirement: 1 per pin
Supplier: Grayhill Co.

12. Connectors — Snap-on SMB
51-051-0000-220 Straight jack receptacle Requirement: 2 per pin
Supplier: Sealectro

13. Mounting frame
Signetics number CB-1.0 Requirement: 1 per test fixture
Supplier: Electronic Chassis Corp.
468 North 1200 West
Lindon, UT 84062
(801) 785-9113

14. Hook-up wire
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 fixtures.

61-001-0000-89 5052 terminator plug As required or hand-built with
50X resistor and 51-007-0000

51-007-0000 Straight cable clamp type As required

51-083-0000-222 "T" adaptor J-J-J As required

51-085-0000 "T" adaptor J-P-J As required

51-072-0000 Adaptor J-J As required

51-073-0000 Adaptor P-P As required

51-001-0020 Shorting plug As required

61-002-0000-89 5052 terminator jack As required

Supplier: Sealectro Corp

(415) 965-1212
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APPENDIX [l — Construction Hints

A suggested order of assembly is as follows:

OCONOOODWN =

. 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.
. Install Augat socket pin.

. Install load/termination resistors and capacitors.

. Strap Vcc and GND pins to appropriate bus strips.

. Install bypass capacitors.

. Clean flux off of board and components.

. Check for lead to frame shorts on PLCC board. (Not discussed in App Note.)

10.
11.
12.
13.
14,

Install banana jacks on frame.

Attach board to frame with Ya Phillips pan head machine screws.

Wrap wire 8- 12 times around ferrite core. Leave enough wire to connect to frame and board. See Figure 1.
Connect Vcc, 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 flat 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 solder 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.
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14-PIN PLASTIC SO

.10 (.004) NOTES:
1. Package dimensions conform to JEDEC specification
MS-012-AB for standard small outline (SO) package, 14
leads, 3.75mm (.150") body width (issue A, June 1985).
H H H n ﬂ ] 2 dimensions are in mm. inch
T 3. Dimensions and tolerancing per ANSI Y14.5M- 1982,
400 (.157) (236 + .006) 4. "T", "D" and "E" are reference datums on the moided
80 (150) 0% Pooy o provusiane shal et wetes 1o (.006")
3.80 (. or *') on
[e]e® 25 (010 @ ] any side.
5. Pin numbers start with pin #1 and continue
counterclockwise to pin #14 when viewed from top.
6. Signetics ordering code for a product packaged in a
[Pnes ] NEn H UHH plastic small outine (SO) package is the suffix D after
1 the product number.
1.27 (.050) BSC
8.75 (.344)
E 8.55 (.337)
50 (020)
l'—.a (010)
= 1 (.081 + 008) / | g;
il i W W W U 7 T Y WY 3 g
Q.w (.004) I l l
49 (019) -25 (010) (007 «.003) ] (025 = .008)
— o TSTE[O[B00S] T SElE 5.5
853-0175 88068 PO002638
16-PIN PLASTIC SO
f¢]o®[ 10 (004) } NOTES:
1. Package dimensions conform to JEDEC specification
i ' MS-012-AC for standard small outline (SO) package, 16
| leads, 3.75mm (.150") body width (issue A, June 1985)
! 2. Controiling dimensions are in mm. Inch dimensions in
AAAARAA ] ok
] 3. Dimensions and tolerancing per ANS! Y14.5M- 1982,
4.00 (.157) (:236 + .008) 4. “T", "D" and "E" are reference datums on the moided
m 615 body and do not include moid or
n n;;norpvoummmwim(ooe)m
5. Pin numbers start with pin #1 and continue
counterclockwise to pin #16 when viewed from top.
6. Signetics ordering code for a product packaged in a
m H H U U H H plastic small outiine (SO) package is the suffix D after
i | the product number.
l‘—l’!.ﬂ (.050) BSC
10.00 (.394)
m 9.80 (.386)
50 (020)
.25 (.010)
s nl ! — e
. - (.061 = .008) —
[
[ﬂw — i wsxlzo J N ;
49 (019) .25 (010) (007 = .008) (.025 = .008)
— % o THI[E[E]5 00@ 9 (007 180207 — 351 .15
853-0005 88069 PO00252S.
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16-PIN PLASTIC SOL

H

HHHAA

j
D

10.85 (.419)
10.26 (.404)

[EG[ .25 (010 ® ]

LEEEEEEL
L‘l’ 1.27 (.050) BSC

NOTES:

. Package dimensions conform to JEDEC specification
MS-013-AA for standard small outiine (SO) package, 16
feads, 7.50mm (.300") body width (issue A, June 1985).

2. Controlling dimensions are in mm. inch dimensions in

parentheses.

KA Dimmnamtoiom\cimmel Y14.5M- 1982,

4. "T", "D" and "E" are reference datums on the moided
body and do not inciude mold flash or protrusions. Mold
flash or protrusions shall not exceed .15mm (.006") on
any side.

5. Pin numbers start with pin #1 and continue
counterciockwise to pin #16 when viewed from top.

6. Signetics ordering code for a product packaged in a
plastic small outline (SO) package is the suffix D after
the product number.

AARRAAARAL T

7.60 (.209)
7.40 (:281)

10.65 (419)
10.26 (404) (.404)

D
1y
a

noogooooy

10.50 (413) 750080
B 10.10 (308) r 50 (020) ¢
[eaeet .
:[ J\ 2,65 (.104) e
2.35 (093) o
[l i I }
10 (.004)
49 (019) 013) 30 (012) 1.07 (042)
— e fo[T]e[o® 25 010 @ ] 2o 307008 206 (034)
853-0171 81218 PO00241S.
20-PIN PLASTIC SOL
NOTES:

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

2. Controlling dimensions are in mm. Inch dimensions in

parentheses.

3. Dimensions and tolerancing per ANSI Y14.5M- 1982.

4. "T", "D and "E" are reference datums on the moided
body and do not inciude moid flash or protrusions. Mold
flash or protrusions shall not exceed .15mm (.0068") on

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

1.27 (.050) BSC
— 13.00 (.512) 75 (030)
Eot 12.60 (496) 50 (020) <+
F—— | ‘—‘ﬁ.'—L
E B .
H l 1 0°
@ 2.35 (.083) l }
10 (.
.49 (.019) ,,,3, .30 (.012) 1.07 (042)
e THLT[EDE[ 250108 ] 70 (004) 36 (034)
853-0172 82048 PO0CZIS

April 1988
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Packaging Information

24-PIN PLASTIC SOL

NOTES:

1. dimensions conform to JEDEC specification
o S L5 i o R

_ leads, 7.50mm (300"
10 gAAAAAAAAS " e T
parentheses.

3. Dimensions and tolerancing per ANS! Y14.5M- 1962,

4. "T", D" and "“E" are reference datums on the moided
body and do not include moid flash or protrusions.
flash or protrusions shall not exceed .15mm (.006") on
any

7.60 (.299) 1065 (419) 5. Pin numbers start with pin #1 and continue
7.40 (291) 1028 (404) 6. Signetics mhnbe&n :tz‘u:'v:m p.eh';: :’;
! [PIE®] 25 (010 @ ] plastic sma¥ outine (SO) package is the suffix D after
the product number.
ililil:hiRikikikik
.27 (.050) BSC
- 15.60 (614) 75 (030)
(53 w08 — 1 [T 0™
— T -——-r——J......
‘l 2.65 (.104) / ._'
.10 (.004)
| A9 (.019) 32 (013) 30 {012) 1.07 (.042)__'
35 (014) [[T[EP®[ = (010 @ | .23 (.009) .10 (.004) .88 (.034)
853-0173 82649 PODO221S.
28-PIN PLASTIC SOL
[${O®] .10 (004) } NOTES:

iAAAAAAAAAAAE e

10.26 (.404)

ELI - Signetcs ordarng code for @ product peckaged ina
l the product number.
HMUUHHUUHHHHH@__J

7.60 (209) D 10.85 (419) any side.

1.27 (.050) BSC
- X 18.10 (713) _T5(000)
o3 I 17.70 (.687) .50 (.020) xas
’ LTI
1 265 (104) L e
2.35 (083) 3
| N
49 (019) = ™ wr,,, 30 (012 1.07 (042
— 3o fe]T[e[o @[ 25 (0100 @ | o 30 (008 20 (038
853-0006 81217 Ppo0oa1z8
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Packaging Information

14-PIN PLASTIC DIP

Aasansh

NOTES:

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

Package dimensions conform to JEDEC specification
MS-001-AC for standard dual in-line (DIP) package .300
inch row spacing (PLASTIC) 14 leads (issue B. 7/85)

»

:

853-0406 81232

LS
X 160 (4.08)

135 (3.43)

.138 (3.51)
120 (3.05)

015 (.38)
010 (.25)

3. Dimensions and tolerancing per ANSI Y14. 5M-1982.
4. "T", "D" and "E" are reference datums on the molded
body and do not include mold flash or protrusions. Mold
£ 255 (6.48) flash or protrusions shall not exceed .010 inch (.25mm)
245 (6.22) on any side.
5. These dimensions measured with the leads constrained
to be perpendicular to plane T.
YYYY 6. Pin numbers start with pin #1 and continue
(EITIN, counterclockwise to pin #14 when viewed from the top.
100 (2.54) BSC
757 (19.23)
E 746 (18.95)
— 064 (1.63)
045 (1.14)
[ 7 [/ B \
160 (4.08)
E ‘: 135 fa.‘@) \ ) i
.138 (3.51)
120 (3.05)
022 (.66) 015 (.38) 395 (10.03)
017 (43) .010 (.25) 300 ( 7.62)
853-0405 81231 PO00330S
16-PIN PLASTIC DIP
(oG
O®[_.004 (10} } NOTES:
1. Controlling dimension: inches. Metric are shown in
parentheses.
2. Package dimensions conform to JEDEC specification
MS-001-AA for standard dual in-line (DIP) package .300
inch row spacing (PLASTIC) 16 leads (issue B. 7/85)
(‘1 fnl HH fn] fﬂ'l lﬂ'l 3. Dimensions and tolerancing per ANSI Y14. 5M-1982.
4. "T", "D" and "E" are reference datums on the moided
i body and do not include mold flash or protrusions. Mold
$ .255 (6.48) flash or protrusions shall not exceed .010 inch (.25mm)
| 245 (8.22) on any side.
11 5. These dimensions measured with the leads constrained
to be perpendicular to plane T.
PR — YYYYY 6. Pin numbers start with pin #1 and continue
counterclockwise to pin #16 when viewed from the top.
100 2.54 (BSC)
m .767 (19.23)
746 (18.95) CORNER
) LA
045 (1.14) (CAWPII.A??ES)

April 1988




Packaging Information

20-PIN PLASTIC DIP

AMNANAANA

NOTES:

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

Package dimensions conform to JEDEC specification
MS-001-AE for standard dual in-line (DIP) package .300
inch row spacing (PLASTIC) 20 leads (issue B. 7/85)
Dimensions and tolerancing per ANSI Y14. 5M-1982.

]

o

853-0410 81236

. "T", "D" and "E" are reference datums on the molded
body and do not include mold flash or protrusions. Mold
.255 (6.48) flash or protrusions shall not exceed .010 inch (.25mm)
E3 245 (6.22) on any side.
5. These dimensions measured with the leads constrained
to be perpendicular to plane T.
6. Pin numbers start with pin #1 and continue
( PIN#1 " IU‘ l'|.I'l LLH lLIJ HJJ L’.JJ LL!J LPJ counterclockwise to pin #20 when viewed from the top.
100 (2.54) BSC
1.057 (26.85)
EB3-
1.045 (26.54)
084 (1.63) . 32618
Sk 11 14y .300 (7.62)
045 (1.14) (NOTE 5)
f | 160 (b08) 125 (3.18) [ )
m 115 (2.92)
L
SEATING
PLANE b .035 (.89)
.020 (.51)
.138 (3.51) .300 (7.62)
1120 (3.05) (NOTE 5)
022 (.56) 015 (.38) .395 (10.03)
017 (49) 010 (.25) 1300 ( 7.62)
853-0408 81234 PO00280S
24-PIN PLASTIC DIP
NOTES:
1. Controlling dimension: inches. Metric are shown in
parentheses.
2. Package dimensions conform to JEDEC specification
MS-001-AR for standard dual in-line (DIP) package .300
inch row spacing (PLASTIC) 24 leads (issue B. 7/85)
rFH & H'LI |J'L| rﬂ.l |ﬂ1 rﬂ.' & IIH & 3. Dimensions and tolerancing per ANSI Y14. 5M-1982.
4. "T", "D" and "E" are reference datums on the molded
body and do not include mold flash or protrusions. Mold
255 (6.48) flash or protrusions shall not exceed .010 inch (.25mm)
3 2> 64 on any side.
-245 (6.22) 5. These dimensions measured with the leads constrained
to be perpendicular to plane T.
6. Pin numbers start with pin #1 and continue
PIN#1 } ; H_IJ LU" IUJ lUJ LUJ LUJ [UJ LUJ EJIK?J counterclockwise to pin #24 when viewed from the top.
.100 2.54 (BSC)
o3 1.256 (31.90)
1.240 (31.50)
—_ 064 (1.63) .322 (8.18)
045 (1.14) .300 (7.62)
(NOTE 5)
I \ ( T T
A 160 4.08) 125'(3.18) [ ==
E p 1% G4 15 (292) 1 T
.
PLANE .035 (.89) H
020 (.51)
138 @51 300 (7.62)
120 (3.08) (NOTE 5)
i e zum
Pt S SIS @ — = 29
017 (43) ° [EDSY_010 £25) ®)] 010 (.25) 300 ( 7.62)

April 1988
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Packaging Information

28-PIN PLASTIC SKINNY DIP

AN

. | mem
|
- PATETATATATAT AT AT
100 (2.54) BSC
5 T

(4.19)

1 E

NOTES:

1. Controlling dimensions: inches. Metric are shown in
parentheses.

2. mmmuumugpumswusu-uuz

.Tmmmmmmwm

045 (1.14)
020 ( .51)

015 (38)
010 (26) T el
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DATA HANDBOOK SYSTEM

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

INTEGRATED CIRCUITS

DISCRETE SEMICONDUCTORS

DISPLAY COMPONENTS

PASSIVE COMPONENTS*

PROFESSIONAL COMPONENTS**

MATERIALS*

The contents of each series are listed on pages 111 to VIII.

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

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application is given it is advisory and does not form part of the
product specification.

Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).

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

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

December 1988\ (



INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1C01 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom
Bipolar, MOS
Subscriber sets, Cordless Telephones
ico4 HE4000B logic family
CMOS
1C05 not yet issued
1C06 High-speed CMOS; PC74HC/HCT/HCU
Logic family
1C07 Advanced CMOS logic (ACL)
1C08 ECL 10K and 100K logic families
ICO9N TTL logic series
IC10 Memories
MOS, TTL, ECL
IC11 Linear Products
Supplement  Linear Products
to IC11
IC12 12C-bus compatible ICs
IC13 Semi-custom
Programmable Logic Devices (PLD)
IC14 Microcontrollers
Bipolar, MOS
IC15 FAST TTL logic series
IC16 CMOS integrated circuits for clocks and watches
IC17 ICs for Telecom
Bipolar, MOS

Radio pagers
Mobile telephones

ISDN
IC18 Microprocessors and peripherals
IC19 Data communication products

l (December 1988 11



DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current new

code code handbook title

S1 SCO1 Diodes
High-voltage tripler units

S2a SC02*  Power diodes

S2b SC03* Thyristors and triacs

S3 SC04*  Small-signal transistors

S4a SC05* Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors

S5 SC07* Small-signal field-effect transistors

S6

SC08* RF power transistors
SC09* RF power modules

s7 SC10*  Surface mounted semiconductors
S8a SC11*  Light emitting diodes
S8b SC12*  Optocouplers

S9 SC13* PowerMOS transistors
S10 SC14* Wideband transistors and wideband hybrid IC modules
S11 SC15 Microwave transistors

S$16** SC16 Laser diodes
S13 SC17 Semiconductor sensors
S14 SC18*  Liquid crystal displays and driver ICs for LCDs

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

v December 1988\ (



DISPLAY COMPONENTS

This series of data handbooks comprises:

current new

handbook title

code code

T8 DCO1 Colour display systems

T16 DC02* Monochrome tubes and deflection units

Cc2 DCO03* Television tuners, coaxial aerial input assemblies
Cc3 DC04* Loudspeakers

C20 DCO05* Wire-wound components for TVs and monitors

* These handbooks are currently issued in another series; they are not yet

issued in the Display Components series of handbooks.

\ ﬂovember 1988



PASSIVE COMPONENTS

This series of data handbooks comprises:

current  new handbook title

code code

c14 PAO1 Electrolytic capacitors; solid and non-solid
c11 PAO2* Varistors, thermistors and sensors

c12 PAO3* Potentiometers, encoders and switches

Cc7 PA0O4* Variable capacitors

c22 PAO5*  Film capacitors

Cid PAOB* Ceramic capacitors

Cc9 PAO7* Piezoelectric quartz devices

c13 PAO8*  Fixed resistors

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

Vi
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PROFESSIONAL COMPONENTS

This series of data handbooks comprises:
current new

code code handbook title

T * Power tubes for RF heating and communications

T2a * Transmitting tubes for communications, glass types
T2b * Transmitting tubes for communications, ceramic types
T3 PCO1** High-power klystrons

T4 . Magnetrons for microwave heating

T5 PC0O2** Cathode-ray tubes

T6 PCO3** Geiger-Miiller tubes

T9 PC04** Photo and electron multipliers

T10 PCO5** Plumbicon camera tubes and accessories

™ PCO6** Microwave diodes and sub-assemblies

T12 PCO7** Vidicon and Newvicon camera tubes and deflection units
T13 PCO8 Image intensifiers and infrared detectors

T156 PC0O9** Dry reed switches

cs PC10 Variable mains transformers; annular fixed transformers

* These handbooks will not be reissued.
** Not yet issued with the new code in this series of handbooks.

\ (December 1988 Vil



MATERIALS

This series of data handbooks comprises:

current new

h titl
code code andbook title

ca . .
c5 } MAO1 Soft Ferrites

Cc16 MAO2** Permanent magnet materials
c19 MAO3** Piezoelectric ceramics

* Handbooks C4 and C5 will be reissued as one handbook having the new code
MAO1.

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

Vil November 1988 '






Philips Components - a worldwide Group of Companies

Argentina: PHILIPS ARGENTINA S.A., Div. Components,

Vedia 3892, 1430 BUENOS AIRES, Tel. (01) 541 - 7141 to 7747.

Australia: PHILIPS COMPONENTS PTY Ltd, 11 Waltham
Street, ARTARMON, N.S.W. 2064, Tel. (02) 439 3322.

Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H.,
UB Bauelemente, Triester Str. 64, 1101 WIEN,
Tel. (0222) 60 101-820.

Belgium: N.V. PHILIPS PROF. SYSTEMS — Components Div., 80

Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02) 5256 111.

Brazil: CONSTANTA-IBRAPE; (Active Devices): Av. Brigadeiro
Faria Lima, 1735-SA0 PAULO-SP, Tel. (011) 211-2600.
CONSTANTA-IBRAPE; (Passive Devices & Materials): Av.
Francisco Monteiro, 702 — RIBEIRAO PIRES-SP,

Tel. (011) 459-8211.

Canada:

Chile: PHILIPS CHILENA S A, Av. Santa Maria 0760,
SANTIAGO, Tel. (02) 7738 16.

Colombia: IND. PHILIPS DE COLOMBIA S.A., c/o IPRELENSO
LTD,, Cra. 21, No. 56-17, BOGOTA, D.E., Tel. (01) 24976 24.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
PB1919, DK-2300 COPENHAGEN S, Tel. 01-54 1133.

Finland: PHILIPS COMPONENTS, Sinikalliontie 3, SF-2630
ESPOO HELSINKI 10, Tel. 358-0-50261.

France: RTC-COMPELEC, 117 Quai du Président Roosevelt,
92134 ISSY-LES-MOULINEAUX Cedex, Tel. (01) 40938000.

Germany (Fed. Republic): VALVO, UB Bauelemente der Philips
G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1,
Tel. (040) 3296-0.

Greece: PHILIPS HELLENIQUE S.A., Components Division, No.
15, 25th March Street, GR 17778 TAVROS,

Tel. (01) 4894339/4894 911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG,
Tel. (0)-245121.

India: PEICO ELECTRONICS & ELECTRICALS LTD.,
Components Dept., Band Box Building, 254-D Dr. Annie
Besant Rd., BOMBAY - 400025,

Tel. (022) 4930311/4930590.

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components
Div., Setiabudi Il Building, 6th FI., Jalan H.R. Rasuna Said
(P.O. Box 223/KBY) Kuningan, JAKARTA 12910,

Tel. (021) 517996.

Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components
Division, Newstead, Clonskeagh, DUBLIN 14,

Tel. (01) 693355.

Raly: PHILIPS S.p.A., Philips Components, Piazza IV Novembre
3. 1-20124 MILANO, Tel. (02) 6752.1.

Japan: NIHON PHILIPS CORP,, Shuwa Shinagawa Bldg., 26-33
Takanawa 3-chome, Minato-ku, TOKYO (108),

Tel. (03) 448-5611.
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho
Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521.

Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD.,
Elcoma Div., Philips House, 260-199 Itaewon-dong,
Yongsan-ku, SEOUL, Tel. (02) 794-5011.

Malaysia: PHILIPS MALAYSIA SDN BHD, Components Div., 3
Jalan SS15/2A SUBANG, 47500 PETALING JAYA,

Tel. (03) 7345511

Mexico: ELECTRONICA, S.Ade C.V.,, Carr. México-Toluca km.
62.5, TOLUCA, Edo. de México 50140,

Tel. Toluca 91 (721) 613-00.

Netherlands: PHILIPS NEDERLAND, Marktgroep Philips
Components, Postbus 90050, 5600 PB EINDHOVEN,

Tel. (040) 7837 49.

New Zealand: PHILIPS NEW ZEALAND LTD., Components
Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND,
Tel. (09) 605-914.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,
Manglerud 0612, OSLO, Tel. (02) 680200.

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD.,
Philips Markaz, M.A. Jinnah Rd., KARACHI-3,

Tel. (021) 7257 72.

Peru: CADESA, Av. Pardo y Aliaga No. 695, 6th Floor, San Isidro,
LIMA 27, Tel. (014) 707080.

Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong
Tamo, P.O. Box 911, Makati Comm. Centre,
MAKATI-RIZAL 3116, Tel. (02) 868951 to 59.

Portugal: PHILIPS PORTUGUESA S.AR.L., Av. Eng. Duarte
Pacheco 6, 1009 LISBOA Codex, Tel. (019) 6831 21.

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

Spain: PHILIPS Components, Baimes 22, 08007 BARCELONA,
Tel. (03) 30163 12.

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

Switzerland: PHILIPS A.G., Components Dept.,
Allmendstrasse 140-142, CH-8027 ZURICH,

Tel. (01) 4882211.

Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road,
P.O. Box 22978, TAIPEI, Taiwan, Tel. (02) 71 20500.

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD.,
283 Silom Road, P.O. Box 961, BANGKOK,

Tel. (02) 233-6330-9.

Turkey: TURK PHILIPS TICARET A.S., Philips
Components, Talatpasa Cad. No. 5, 80640
LEVENT/ISTANBUL, Tel. (01) 17927 70.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard
House, Torrington Place, LONDON WC1E 7HD,

Tel. (01) 5806633.

United States: AMPEREX ELECTRONIC CORP., 230 Duffy

Avenue, P.O. Box 560, HICKSVILLE, L.I.N.Y. 11802,

Tel. (616) 931-6200.

(Active Devices & Materials) AMPEREX SALES CORP,,
Providence Pike, SLATERSVILLE, R.l. 02876,

Tel. (401) 762-9000.

(Colour picture tubes — Monochrome & Colour Display
Tubes) PHILIPS DISPLAY COMPONENTS, 50 Johnston St.,
SENECA FALLS, N.Y. 13148, Tel. (315) 568-5881.

(IC Products) SIGNETICS CORPORATION, 811 East Arques
Avenue, SUNNYVALE, CA 94088-3409, Tel. (408) 991-2000.
(Passive & Electromech. Dev.) MEPCO/CENTRALAB, INC.,
2001 West Blue Heron Bivd, RIVIERA BEACH, Florida 33404,
Tel. (305) 881-3200.

Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box
907, MONTEVIDEO, Tel. (02) 985395.

Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o
MAGNETICAS.A,, Calle 6, Ed. Las Tres Jotas,

App. Post. 78117, CARACAS, Tel. (02) 2393931.

For all other countries apply to: Philips Components Division,
International Business Relations, P.O. Box 218, 5600
MD EINDHOVEN, The Netherlands, Telex 35000 phtcnl

AS67 © Philips Export B.V. 1989

All rights are reserved. Reproduction in whole or in part is
prohibited without the prior written consent of the copyright
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