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Quiet Series Octal Latch with TRI-STATE® Outputs

General Description

The *ACQ/’ACTQ573 is a high-speed octal latch with buff-
ered common Latch Enable (LE) and buffered common Out-
put Enable (OE) inputs. The 'ACQ/’ACTQ573 is functionally
identical to the 'ACQ/’ACTQ373 but with inputs and outputs
on opposite sides of the package. The '"ACQ/’ACTQ utilizes
NSC Quiet Series technology to guarantee quiet output
switching and improved dynamic threshold performance.
FACT Quiet Series™ features GTO™ output control and
undershoot corrector in addition to a split ground bus for
superior performance.

Features

B Igc and lpz reduced by 50%

m Guaranteed simultaneous switching noise level and
dynamic threshold performance

m Guaranteed pin-to-pin skew AC performance

B Improved latch-up immunity

m Inputs and outputs on opposite sides of package allow
easy interface with microprocessors

B OQutputs source/sink 24 mA

m Faster prop delays than standard 'ACT573

B 4 KV minimum ESD immunity

m Standard Military Drawing (SMD)
— 'ACTQ573: 5962-8766402

Ordering Code: sce section 8

Logic Symbols Connection Diagrams
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Functional Description Truth Table ]
The 'ACQ/’ACTQ573 contains eight D-type latches with Input Output
TRI-STATE output buffers. When the Latch Enable (LE) in- nputs ulputs
putis HIGH, data on the Dy, inputs enters the latches. In this OE LE D On
i condition the latches are transparent, i.e., a latch output will L H H H
4 change state each time its D input changes. When LE is
LOW the latches store the information that was present on L H L L
l the D inputs a setup time preceding the HIGH-to-LOW tran- L L X Op
sition of LE. The TRI-STATE buffers are controlied by the H X X Z
Output Enable (OE) input. When DE is LOW, the butfers are H = HIGH Voltage
enabled. When OF is HIGH the buffers are in the high im- L = LOW Voltagge
pedance mode but this does not interfere with entering new Z = High Impedance
data into the latches. X = Immatenal

Qg = Previous Oy before HIGH-to-LOW transition of Latch Enable
Logic Diagram
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Please note that this diagram is provided anly for the understanding of logic operations and should not be used to estmate propagation delays
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& | Absolute Maximum Rating (ote 1) Recommended Operating
if Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications. Su’pA%)éVoltage Vee) 2.0V 1o 6.0V
Supply Voltage (Vo) —-0.5Vto +7.0V 'ACTQ 45V t0 5.5V
D(\D/lnput Diode Current (hk) 20 Input Voltage (V)) OVioVee
| = —0.5V —20mA
V) = Voo + 0.5V +20mA g”"’”tﬁw';f‘ge (ZO)‘ - OVioVee
erating Temperature
DC Input Voltage (V) —0.5Vto Vg + 0.5V o ACQg/ ACT"Q A _40C 1o +BEC
Dfi Output(:)ic:/de Gurrent (lok) 20 mA 54ACQ/ACTQ —55°Cto +125°C
o= —0.5 —20m. .
Vo = Voo + 0.5V +20mA M|,n;gngIen\zg; :dge Rate AV/At
DC Output Voltage (Vo) -0.5VtoVge + 0.5V V|y from 30% to 70% of Vg
DC Output Source Vcc @ 3.0V, 4.5V, 55V 125 mV/ns
or Sink Current (o) +50 mA Minimum Input Edge Rate AV/At
DC Vg or Ground Current "ACTQ Devices
per Output Pin (Ilgg or lgnp) +50 mA Vy from 0.8V to 2.0V
Storage Temperature (TsTg) —85°Cto +150°C Vee @ 4.5V, 5.5V 125 mV/ ns
DC Latchup Source Flola: All coramercial packaging 1s not _‘-min for apph b NS requir-
or Sink Current £300 mA ing greater than 2000 temperature cycles from —40°C 1o +125°C.
Junction Temperature (T,)
CDIP 175°C
PDIP 140°C

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.

DC Characteristics for ’ACQ Family Devices

74ACQ 54ACQ 74ACQ
Symbol Parameter Vee| 1, = t25°¢ Ta = Ta = Units |  Conditions
(\}] —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High Level | 3.0 1.5 21 21 21 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 \ orVgg — 0.1V
5.8 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vout = 0.1V
Input Voltage 4.5 2.25 1.35 1.358 1.35 \ orVgg — 0.1V
5.5 2.75 1.65 1.65 1.65
VOH Minimum High Level | 3.0 | 2.99 29 2.9 29 lout = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 \
5.5 5.49 54 5.4 5.4
*ViIN = ViLorViH
3.0 2.56 24 2.46 —12mA
45 3.86 37 3.76 vV | lon —24mA
5.5 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 louT = 50 pA
Qutput Voltage 45 | 0.001 0.1 0.1 0.1 v
55 | 0.001 0.1 0.1 0.1
*Vin = ViLor Viy
3.0 0.36 0.50 0.44 12mA
4.5 0.36 0.50 0.44 \ loL 24 mA
55 0.36 0.50 0.44 24 mA

*All outputs Ioaded; thresholds on input associated with output under test.
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74ACQ 54ACQ 74ACQ
Vee Ta = Ta = . .
mbol = +25°
Symbo Parameter m Ta 25°C _B5°Cto +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
IIN Maximum Input . V| = Vge, GND
+ +
Leakage Current 55 £01 £1.0 £1.0 HA (Note 1)
loLp TMinimum Dynamic 5.5 50 75 mA | Voip = 1.65 Vpax
lowp | Cuteut Current 55 -50 ~75 mA | Vorp = 3.85 Viin
lcc Maximum Quiescent Vin = Ve
X . 80.0 40.0 A
Supply Current 55 4.0 K or GND (Note 1)
loz Maximum TRI-STATE VHOE) = VL, VI
Leakage Curent 55 +0.25 5.0 +25 pA | Vi = Vco, GND
Vo = Vco, GND
VoLp Quiet Output 5.0 14 15 v Figures 2-12, 13
Maximum Dynamic Vo | ’ ’ (Note 2, 3)
Vowv Quiet Output Figures 2-12, 13
i -0. -1. Vv
Minimum Dynamic Vg 50 06 12 (Notes 2, 3)
ViHD Mmlmu.m High Level 5.0 31 a5 vV (Notes 2, 4)
Dynamic Input Voltage
ViLo Max:mgm Low Level 5.0 19 15 v (Notes 2, 4)
Dynamic Input Voltage
*All outputs loaded, thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time
Note 1: iy and Igc @ 3.0V are guaranteed to be less than or equal to the respective imit @ 5.5V Ve,
lcc for 54ACQ @ 25°C 1s identical to 74ACQ @ 25°C.
Note 2: Plastic DIP package.
Note 3: Max number of outputs deftned as (n) Data Inputs are driven OV to 5V One output @ GND
Note 4: Max number of Data Inputs (n) switching {n — 1) Inputs switching OV to 5V ('ACQ} Input-under-test switching: 5V to threshold (Vy p), OV to threshold
{Vip), 1 = 1 MHz
DC Characteristics for '"ACTQ Family Devices
74ACTQ 54ACTQ 74ACTQ
Vee Ta= Ta= Ta=
Symbol Parameter m 1050 _55°C o +125°C | ~40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level | 4.5 1.5 2.0 2.0 2.0 v Vourt = 0.1V
Input Voltage 5.5 1.5 2.0 2.0 2.0 orVee — 0.1V
ViL Maximum Low Level | 4.5 1.5 0.8 0.8 0.8 v Vout = 0.1V
Input Voltage 5.5 1.5 08 0.8 0.8 orVge — 0.1V
VoH Minimum High Level | 4.5 4.49 4.4 44 44 v lout = —50 pA
Cutput Voltage 55 5.49 54 54 5.4
*ViIN = ViLorVip
4.5 3.86 3.70 3.76 v 0 —24 mA
55 4.86 470 476 OH  _24amA
VoL Maximum Low Level | 4.5 | 0.001 | 0.1 0.1 0.1 v loutr = 50 pA
Qutput Voltage 55 | 0.001 0.1 0.1 0.1
*ViIN = ViLorViy
4.5 0.36 0.50 0.44 v I 24 mA
5.5 0.36 0.50 0.44 oL 24mA

*All outputs loaded, thresholds on input associated with output under test
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DC Characteristics for ’"ACTQ Family Devices (continued)

74ACTQ 54ACTQ 74ACTQ
Symbol Parameter }’3;’ Ta= +25C | _ 55,::; __; 125 | — 40,;;::_'_ asc | Units Conditions
Typ Guaranteed Limits

IN Maximum Input 55 +0.4 £10 £1.0 A Vi = Vg, GND
Leakage Current ’ ’ ’ ! s

loz Maximum TRI-STATE Vi=ViLViH
Leakage Current 55 £025 50 £25 FA | Vo = Vg, GND

leet Maximum 55 0.6 16 15 mA V| = Vg — 21V
lec/Input : : i ’

loLb ‘Minimum Dynamic 5.5 50 75 mA | VoLp = 1.65V Max

lowp | OutPut Current 55 —50 —75 mA | Voup = 3.85V Min

Icc Maximum Quiescent Vin = Vee
Supply Current 53 40 800 40.0 kA or GND (Note 1)

Voip Quiet Qutput 5.0 11 15 v Figures 2-12, 13
Maximum Dynamic Vo, | ~ ’ : (Notes 2, 3)

VoLv Quiet Output _ _ Figures 2-12, 13
Minimum Dynarmic Vo 50 08 12 v {Notes 2, 3)

ViHD Minimum High Level 50| 10 22 v (Notes 2, 4)
Dynamic Input Voltage ' : "

ViLp Maximum Low Level (Notes 2, 4)
Dynamic Input Voltage 50| 12 08 v

TMaximum test duration 2.0 ms, one output loaded at a time.
Note 1: [ for 54ACTQ @ 25°C is identical to 74ACTQ @ 25°C.

Note 2: Plastic DIP package.

Note 3: Max number of outputs defined as (n). Data Inputs are driven OV to 3V. One output @ GND.
Note 4: Max numbar of data inputs (n) switching. (n — 1) inputs switching 0V to 3V 'ACTQ). Input-under-test switching: 3V to threshold (V) p), OV to threshold

(Viro) f = 1 MHz.

AC Electrical Characteristics: see Section 2 for Waveforms

74ACQ 54ACQ 74ACQ
Ta = —55°C Ta = —40°C
* =
Symbol Parameter V(‘\’,‘; 1;? _ ‘;:?: to +125°C to +85°C Units :'g‘
L= 0P CL = 50pF CL = 50 pF '
Min Typ Max Min Max Min Max
tPHL, Propagation Delay 3.3 25 8.5 10.5 1.5 16.0 25 110 ns 2.3 4
torH Dqto Op 5.0 1.5 5.5 7.0 1.5 11.0 1.5 7.5 ’
tPLH, Propagation Delay 3.3 2.5 8.5 12.0 1.5 150 25 125 ns 23 4
tPHL LE to Op 5.0 2.0 6.0 8.0 1.5 11.0 20 8.5 !
tpzL, Output Enable Time 3.3 2.5 8.5 13.0 1.5 13.5 2.5 13.5 ns 2.5.6
tpzH 5.0 1.5 6.0 8.5 1.5 100 1.5 9.0 !
trHZ, Output Disable Time 33 1.0 9.0 14.5 1.5 13.0 1.0 15.0 ns | 256
tpLz 5.0 1.0 6.0 9.5 1.0 10.5 1.0 10.0 !
tosHL, | Outputto Output Skew** | 3.3 1.0 1.5 15 ns
tosLH DnhtoOp 50 0.5 1.0 1.0
*Voltage Range 5.0 is 5.0V £0.5V
Voltage Range 3.3 15 3.3V +£0.3V
**Skew is defined as the absolute value of the difference b the actual propagation delay for any two separate outputs of the same device. The specification

applies to any outputs switching in the same direction, either HIGH to LOW (togn or LOW to HIGH (tog ). Parameter guaranteed by design.
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AC Operating Requirements: see section 2 for Waveforms b~
74ACQ 54ACQ 74ACQ
N o Ta = —55°C Ta = —40°C N
= + .
Symbol Parameter vec T Lo to+125C | to+85C | Units | 19
L P CL—50pF | C_=50pF -
Typ Guaranteed Minimum
s Setup Time, HIGH or LOW 3.3 0 3.0 4.0 3.0 s 2.7
Dnto LE 5.0 0 3.0 4.0 3.0
ty Hold Time, HIGH or LOW 3.3 0 1.5 2.0 15 n 2.7
Dpto LE 5.0 0 15 2.0 15 s
tw LE Pulse Width, HIGH 33 20 4.0 5.0 4.0 ns 2.
5.0 20 4.0 5.0 4.0
*Voltage Range 5 01s 50V £0 5V
Voltage Range 3315 3 3V 103V
AC Electrical Characteristics: see Section 2 for Waveforms
74ACTQ 54ACTQ 74ACTQ
Ta = —55°C Ta = —40°C
x = +25° .
Symbol Parameter v&‘; Té _ 502 5: to +125°C to +85°C Units ::g
L p CL = 50pF CL = 50pF g
Min Typ Max Min Max Min Max
tPHL, Propagation Delay 50 | 20 6.5 7.5 15 100 | 20 80 | ns |29,4
tpLH Dnto On
teLm, Propagation Delay 50 | 25 7.0 85 16 110 | 25 90 | ns |23,4
tpHL LE to Oy
tpzL, tpzn | Output Enable Time 5.0 20 7.0 9.0 1.5 11.0 2.0 95 ns | 25,6
tpHz, tpLz | Qutput Disable Time 5.0 1.0 8.0 10.0 1.5 11.0 1.0 10.5 ns | 256
tosHL Output to Output Skew**
5.0 0.5 1.0 1.0 ns
tosLH Dp to Oy
*Voitage Range 5015 50V £0.5V
**Skew 1s defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device The specification
apphes to any outputs switching in the same direction, either HIGH to LOW (tggn or LOW to HIGH (tosi 1) Parameter guaranteed by design
AC Operating Requirements: see Section 2 for Waveforms
74ACTQ 54ACTQ 74ACTQ
Ta = —55°C Ta = —40°C
* = 0
Symbol Parameter v&‘; Té‘ _ 2025: to +125°C to +85°C Units ';'g'
L P C_—50pF | C_~-50pF -
Typ Guaranteed Minimum
s Setup Time, HIGH or LOW 5.0 0 2.0 35 3.0 ns 2.7
DnhtolE
tH Hold Time, HIGH or LOW 5.0 0 15 15 15 ns 2.7
Dpto LE
tw LE Pulse Width, HIGH 5.0 2.0 4.0 5.0 4.0 ns 2-4
*Voltage Range 5018 50V £0 8V
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Voo = OPEN
Cpp Power_D|SS|pat|on 42.0 oF Voo = 5.0V
Capacitance
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