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54ACQ/74ACQ244 * 54ACTQ/74ACTQ244
Quiet Series Octal Buffer/Line Driver

with TRI-STATE® Outputs

General Description

The 'ACQ/'ACTQ244 is an octal buffer and line driver de-
signed to be employed as a memory address driver, clock
driver and bus oriented transmitter or receiver which pro-
vides improved PC board density. 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

m Guaranteed simultaneous switching noise level and dy-
namic threshold performance

® Guaranteed pin-to-pin skew AC performance

B Improved latch-up immunity

® TRI-STATE® outputs drive bus lines or buffer memory
address registers

® Outputs source/sink 24 mA

| Faster prop delays than the standard 'AC/'ACT244

B 4 kV minimum ESD immunity

Orderlng Code: ses saction 8
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Truth Tables
Pin Names Description inputs o ?:1:’:118 -
n‘ .l t4 .1
OE,,OE, TRI-STATE Output Enable Inputs OF, In {
lo~lz Inputs L L L
0Op-07 Outputs L H H
H X Z
Inputs Outputs
BE; In (Pins 3,65, 7,9)
L L L
L H H
H X z

H = HIGH Voltage Lavel
L = LOW Voltage Level
X = Immaterial

2 = High impsdance
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Q244

Absolute Maximum Rating note 1) Recommended Operating
if Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales
Office/Distributors for avaliability and specifications. Supply Voliage (Vec) 201060V
Supply Voltage (Vcc) —0.5Vto +7.0v 'ACTQ 45V105.5V
DC Input Digge Current (i) 20 mA Input Voltage (V) 0VitoVee
Vy= —0. —20m
V) = Vog + 0.5V +20 mA g:?“;v”?:" (::’:mm - OVt Vg
rai my
DC Input Voltage (V) ~0.5Vto Vog + 0.5V 4 AC"Q"/ ACTpQ A _40'C o +B5°C
DC Output Diode Current {lok) 54ACQ/ACTQ —~55°Cto +125°C
Vo = —0.5V —20mA -
Minimum Input Edge Rate AV/At
Vo = Ve + 0.5V +20 mA 'ACQ Dovices
DC Output Voltage (Vo) —0.5Vto Ve + 0.5V V)N from 30% to 70% of Vg
DG Output Source Vcc ® 3.0V, 4.5V, 5.5V 125 mV/ns
or Sink Current (o) 150mA Minimum Input Edge Rate AV/At
DC V¢ or Ground Current 'ACTQ Devices
per Output Pin (Icc or IgND) +50 mA Vin from 0.8V to 2.0V
Storage Temperature (TsTg) ~85°Cto +150°C Vec @ 4.5V, 5.5V 125mV/ns
DC Latch-Up Source or
Sink Current +300 mA
Junction Temperature (T )
CDIP 175°C
PDIP 140°C
Note 1: Absoiute maximum ratings are those values beyond which damage
1o the davice may occur. The databook specifications should be met, without
exception, to ensure that the system design Is reflable over Its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT clrcults outside databook specifications.
DC Electrical Characteristics for 'ACQ Family Devices
74ACQ 54ACQ 74ACQ
Vee - Ta = Ta =
Symbol Parameter " Ta=+26C | _ 56°C o + 125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level | 3.0 1.5 2.1 2.1 21 Vout = 0.1V
input Voltage 45 | 225 | 3.15 3.15 3.15 v orVgg — 0.1V
5.5 2.75 3.85 3.85 3.85
Vi Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vout = 0.1V
Input Voitage 45 | 225 | 1.35 1.35 1.35 v | orVgg - 0.1V
5.5 2.75 1.85 1.65 1.65
VOH Minimum High Level | 3.0 | 2898 | 28 2.9 29 loyr = —50 pA
Output Voitage 45 | 4.49 44 44 44 v
55 5.49 5.4 5.4 5.4
*VIN = ViLorViy
3.0 2.56 2.4 2.46 -12mA
45 3.86 3.7 3.76 v lon —24 mA
5.5 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 | 0.1 0.1 0.1 loyt = 50 pA
Output Volitage 4.5 | 0.001 0.1 0.1 0.1 v
5.5 | 0.001 0.1 0.1 0.1
*ViIN = Vi orViy
3.0 0.36 0.50 0.44 12mA
45 0.36 0.50 0.44 v |loL 24 mA
5.5 0.36 0.50 0.44 24 mA
hN Maximum Input V| = Veo, GND
Leakage Current 56 01 1.0 10 pA (Note 1)
loLb TMinimum Dynamic | 5.5 50 75 mA | Vorp = 1.65V Max
“lonp Output Current 55 —50 —75 mA_ | Voup = 3.85V Min
lcc Maximum Quiescent VIN = Vco
Supply Current 55 8.0 160.0 80.0 pA or GND (Note 1)

*All outputs loaded thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output ioaded at a time.
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DC Electrical Characteristics for ’ACQ Family Devices (continued)

74ACQ 54ACQ 74ACQ
Vee - 5 Ta= Ta=
Symbol Parameter ) Ta= +25°C | _ 55°C to + 125°C | —40°Cto +85°C Units Conditions
Typ Guaranteed Limits
loz Maximum TRI-STATE VHOE) = Vi, Vin
Leakage Current 55 +0.5 +10.0 5.0 pA | Vy = Vgc, GND
Vo = Vgo, GND
Voie Quiet Output 5.0 1.1 15 v Figures 1, 2
Maximum Dynamic Vg : ) ) (Notes 2, 3)
VoLv Quiet Output _ _ Figures 1,2
Minimum Dynamic VoL 5.0 06 12 v (Notes 2, 3)
ViHD Minimum High Level {Notes 2, 4)
Dynamic input Voltage 50 31 35 v
ViLo Maximum Low Level (Notes 2, 4)
Dynamic Input Voltage 50 19 15 v

*All outputs loaded on input lat
tMaximum test duration 2.0 ms, one output loaded at a time.

d with output under test.

Note 1: |j\ and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vgc.

icc for S4ACQ @ 25°C is identical to 74ACQ @ 25°C.
Note 2: Worst case package.

Note 3: Max number of outputs defined 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 (V| p), OV to threshold

(ViHp). £ = 1 MHz,

DC Electrical Characteristics for ’ACTQ Family Devices

74ACTQ 54ACTQ 74ACTQ
Vee - Ta = Ta=
Symbol Parameter v Ta= +25°C | _ 55°C 1o +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level 45 1.5 2.0 2.0 2.0 v Vour = 0.1V
Input Voltage 5.5 1.5 2.0 2.0 2.0 or Voo — 0.1V
Vi Maximum Low Leval 45 | 15 08 0.8 0.8 v | Your=o1v
Input Voltage 5.5 1.5 0.8 0.8 0.8 orVegg — 0.1V
Vor Minimum High Level 45 | 449 | 44 4.4 4.4 v |lour = —50pA
Output Voitage 55 | 548 5.4 5.4 5.4
*ViN = ViLor ViH
4.5 3.86 3.70 3.76 \ lon —24 mA
5.5 4.86 4.70 4.76 —24 mA
VoL Maximum Low Level 45 | 0.001{ 0.1 0.1 0.1 v louT = 50 pA
Output Voltage 55 | 0.001] 0.1 0.1 0.1
*VIN = ViLorViy
4.5 0.36 0.50 0.44 v lou 24 mA
5.5 0.36 0.50 0.44 24 mA
N Maximum Input Vi = Vce, GND
Leakage Current 55 01 £1.0 £1.0 pA
loz Maximum TRI-STATE Vi=ViLVin
Leakage Current 5.5 +0.5 +10.0 +50 rA Vo = Voo, GND
lcer Maximum Icc/Input 5.5 0.6 1.6 1.5 mA = Veg — 21V
loLp ‘tMinimum 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 = Vce
Supply Current 55 8.0 1600 80.0 BA or GND (Note 1)
VoLp Quist Output 5.0 14 15 Vv Figures 1, 2
Maximum Dynamic Vg : : : (Notes 2, 3)
VoLv Quist Output _ _ Figures 1,2
Minimum Dynamic Vor 50 06 1.2 v (Notes 2, 3)

*All outputs loaded thresholds on input associated with output under test.

tMaximum test duration 2.0 ms, one output loaded at a time.
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Q244

DC Electrical Characteristics for ’ACTQ Family Devices (continued)

74ACTQ 54ACTQ 74ACTQ
Vee Ta= Ta=
= +
Symbol Parameter W Ta 25°C —B5°Clo +126°C | —40°C to +85°C Units | Conditions
Typ Guaranteed Limits
VIHD Minimum High Level
Dynamic Input Voltage 50 1.9 22 v (Notes 2, 4)
Vio Maximum Low Level
i 1. ) v Notes 2, 4
Dynamic input Voitage 50 2 08 (Note )
*All outputs loaded; thresholds on input d with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note 1: icc for 54ACTQ @ 25°C is identical to 74ACTQ @ 25°C.
Note 2: Worst case package.
Note 3: Max number of outputs defined as (n). Data Inputs are driven OV to 3V. One output @ GND.
Note 4: Max number of Data Inputs (n) switching. (n— 1) Inputs switching OV to 3V (ACTQ). Input-under-test switching: 3V to (ViLp). OV to hold
(Viwp), f = 1 MHz.
AC Electrical Characteristics: see Section 2 for waveforms
74ACQ 54ACQ 74ACQ
Ta = —B65°C Ta = —40°C
. =
Symbol Parameter V(°v‘; Tg ~ ;zs': to +125°C to +86°C | Units :':'
L =50p CL = 50 pF CL = 50 pF -
Min Typ Max Min Max Min Max
teHL, tPLR | Propagation Delay 33 20 7.0 9.0 20 9.5 ne 2.3 4
Data to Output 5.0 1.5 5.0 6.0 1.5 8.5 '
tpzL, tpzH | Output Enable Time 33 25 8.0 12.0 25 12.5 ne 2.5 6
5.0 1.5 6.5 8.0 1.5 8.5 !
tprz. teLz | Output Disable Time 3.3 1.0 9.0 13.5 1.0 14.0 ns 258
5.0 1.0 75 8.0 1.0 9.5 !
tosHL, Output to Output 3.3 1.0 1.5 1.5 ns
tosLH Skew** Data to Output | 5.0 0.5 1.0 1.0
*Voltage Range 5.0 is 5.0V +0.5V.
Voltage Range 3.3 is 3.3V $0.3V.
**Skew is defined as the absolute vatue of the difference b the actual p 1 delay for any two separate outputs of the same device. The specification

appiies 10 any outputs switching In the same direction, either HIGH to LOW (’os'm.) or LOW 1o HIGH (togL+). Parameter guaranteed by design.

AC Electrical Characteristics: see Section 2 for wavetorms

T4ACTQ 54ACTQ T4ACTQ
Ta = —65°C Ta = —40°C
. =
Symbol Parameter v(“’;; TCA _ ;:,5.: to +125°C to +85°C Units :':
L= 3P Co = 50 pF Cy = 50pF "
Min Typ Max Min Max Min Max
teHL: tLn | Propagation Delay .
Data to Output 5.0 1.5 5.5 8.5 15 9.0 15 7.0 ns 2-7
tpzL. 24 | Output Enable Time | 5.0 15 70 8.5 15 10.5 15 9.0 ns | 27
teHz. tpLz | Output Disable Time 5.0 1.0 8.0 9.5 1.5 10.5 1.0 10.0 ns 2-3
tosHL, Output to Output
oSLH Skow ** 5.0 0.5 1.0 1.0 ns
Data to Qutput

*Voltage Range 5.0 Is 5.0V +0.5V.

**Skew is defined as the absokute value of the difference batween 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 (togni) or LOW to HIGH (iog ). Parameter guaranteed by design.
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Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Ve = 5.0V
Cpp Power Dissipation Ve = 5.0V
Capacitance 70 PF
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