54ACQ373 - 54ACTQ373

Outputs

General Description

The 'ACQ/ACTQ373 consists of eight laiches with
TRI-STATE outputs for bus organized system applications.
The latches appear transparent to the data when Latch En-
able (LE) is HIGH. When LE is low, the data satisfying the in-
put timing requirements is latched. Data appears on the bus
when the Output Enable (OE) is LOW. When OE is HIGH,
the bus output is in the high impedance state.

The "ACQ/ACTQ373 utilizes NSC Quiet Series technology
to guarantee quiet output switching and improve dynamic
threshold performance. FACT Quiet Series™ features
GTO™ output control and undershoot corrector in addition to
a split ground bus for superior performance.

NNational Semiconductor

Quiet Series Octal Transparent Latch with TRI-STATE®

September 1998

Features

® |- and loz reduced by 50%

® Guaranteed simultaneous switching noise level and
dynamic threshold performance

® |mproved latch up immunity

Eight latches in a single package

TRI-STATE outputs drive bus lines or buffer memory

address registers

Outputs source/sink 24 mA

Faster prop delays than the standard 'AC/ACT373

4 kV minimum ESD immunity (ACQ)

Standard Military Drawing (SMD)

—'ACTQ373: 5962-92188

—'ACQ373: 5962-92178
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Pin Names Description
Dy—D- Data Inputs
LE Latch Enable Input
OE Output Enable Input
O,—07 TRI-STATE Latch Outputs

GTO™ is a trademark of National Semiconductor Corporation.

TRI-STATES is a regi of National i Corporation.
FACTS® is a registered trademark of Fairchild Semiconductor Corporation.
FACT Quiet Series™ is a trademark of Fairchild Semiconductor Corporation.

© 1998 National Semiconductor Corporation DS8100238
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Connection Diagrams
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Functional Description Truth Table
The 'ACQ/ACTQ373 contains eight D-type latches with
TRI-STATE standard outputs. When the Latch Enable (LE) Inp_uts Outputs
input is HIGH, data on the D, inputs enters the latches. In LE OE D, 0.
this condition the latches are transparent, i.e., a latch output X H X 4
will change state each time its D input changes. When LE is H L L L
LOW, the latches store the information that was present on
the D inputs a setup time preceding the HIGH-to-LOW tran- H L H H
sition of LE. The TRI-STATE standard outputs are controlled L L X O,
by the Output Enable (OE) input. When OE is LOW, the stan- H = HIGH Voltage Level
dard outputs are in the 2-state mode. When OE is HIGH, the L = LOW Voltage Level
standard outputs are in the high impedance mode but this Z = High Impedance
does not interfere with entering new data into the latches. X = Immaterial

Op = Previous Og before HIGH to Low transition of Latch Enable
Logic Diagram
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage (Vec)
DC Input Diode Current (I)k)

V, = -0.5V
V,=Vge +

0.5V

DC Input Voltage (V)

DC Output Diode Current (lok)
Vo = -0.5V
Vo = Vg + 0.5V

DC Output Voltage (Vo)

DC Output Source
or Sink Current (lo)

DC V¢ or Ground Current

per Output

Pin (loc or lanp)

Storage Temperature (Tgre)
DC Latchup Source

or Sink Current
Junction Temperature (T )

CDIP

DC Characteristics for

-0.5V to +7.0V

-20 mA

+20 mA

—0.5V to V¢ + 0.5V
-20 mA

+20 mA

-0.5V to V¢ + 0.5V
+50 mA

+50 mA
-65°C to +150°C

+300 mA

175°C

Recommended Operating

Conditions

Supply Voltage (Vc)

'ACQ

"ACTQ
Input Voltage (V)
Output Voltage (Vo)

Operating Temperature (T,)

54ACQ/ACTQ

Minimum Input Edge Rate AV/At

"ACQ Devices

V,y from 30% to 70% of Ve

Vg @ 3.0V, 4.5V, 5.5V

Minimum Input Edge Rate AV/At

"ACTQ Devices

Vy from 0.8V to 2.0V

Vo @ 4.5V, 5.5V

2.0V to 6.0V
4.5V to 5.5V
0V 1o Vee
0V 1o Vee

-55°C to +125°C

125 mV/ns

125 mV/ns

Note: All commercial packaging is not recommended for applications requir-
ing greater than 2000 temperature cycles from —40°C to +125°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.

’ACQ Family Devices

54ACQ
Symbol Parameter Vee Ta = Units Conditions
V) -55°C to +125°C
Guaranteed Limits
Vi Minimum High Level 3.0 2.1 Vour = 0.1V
Input Voltage 4.5 3.15 \ or Vo - 0.1V
55 3.85
ViL Maximum Low Level 3.0 0.9 Vour = 0.1V
Input Voltage 45 1.35 \ or Vge - 0.1V
55 1.65
Vou Minimum High Level 3.0 29 louT = —50 pA
Output Voltage 4.5 4.4 \
55 5.4
(Note 2)
Vin = ViLorViy
3.0 24 lon = =12 mA
45 37 \ lon = =24 mA
55 47 lon = —24 mA
VoL Maximum Low Level 3.0 0.1 louT = 50 pA
Output Voltage 4.5 0.1 \
55 0.1
(Note 2)
Vin = ViLorViy
3.0 0.50 lo. = 12 mA
45 0.50 \ loL = 24 mA
55 0.50 loL = 24 mA
Iin Maximum Input 5.5 +1.0 pA V), = Vg, GND
Leakage Current (Note 4)
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DC Characteristics for ’ACQ Family Devices (continued)

54ACQ
Symbol Parameter Vee Ta = Units Conditions
V) -55°C to +125°C
Guaranteed Limits
lop Minimum Dynamic 5.5 50 mA Voip = 1.65V Max
(Note 3)
lonp Output Current 5.5 -50 mA Voup = 3.85V Min
lee Maximum Quiescent 5.5 80.0 HA Vin = Vee
Supply Current or GND (Note 4)
loz Maximum TRI-STATE V((OE) = V|, Vi
Leakage Current 5.5 +5.0 pA V), = Vg, GND
Vo = Ve, GND
VoLp Quiet Output 5.0 15 A
Maximum Dynamic Vo, (Notes 5, 6)
VoLv Quiet Output 5.0 -1.2 A
Maximum Dynamic Vo, (Notes 5, 6)

Note 2: All outputs loaded; thresholds on input associated with output under test.

Note 3: Maximum test duration 2.0 ms, one output loaded at a time.

Note 4: ||y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
Icc for 54ACQ @ 25°C is identical to 74ACQ @ 25°C.

Note 5: Plastic DIP package.

Note 6: Max number of outputs defined as (n). Data inputs are driven OV to 5V. One output @ GND.

f=1MHz

DC Characteristics for ’ACTQ Family Devices

Note 7: 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 (Vyp),

54ACTQ
Symbol Parameter Vee Ta = Units Conditions
V) -55°C to +125°C
Guaranteed Limits
Viu Minimum High Level 45 2.0 \ Vour = 0.1V
Input Voltage 5.5 2.0 or Vge - 0.1V
Vi Maximum Low Level 45 0.8 \' Vour = 0.1V
Input Voltage 5.5 0.8 or Vge - 0.1V
Vou Minimum High Level 45 4.4 \ lout = —50 pA
Output Voltage 5.5 5.4
(Note 8)
Vin =V orViy
45 3.70 \ lon = —24 mA
55 4.70 lon = —24 mA
VoL Maximum Low Level 45 0.1 \' lout = 50 pA
Output Voltage 5.5 0.1
(Note 8)
Vin = ViLorViy
45 0.50 \ lo. = 24 mA
55 0.50 loL = 24 mA
Iin Maximum Input 5.5 +1.0 pA V), = Vg, GND
Leakage Current
loz Maximum TRI-STATE 55 +5.0 HA V=V, Vy
Leakage Current Vo = Ve, GND
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DC Characteristics for ’ACTQ Family Devices (continued)

54ACTQ
Symbol Parameter Vee Ta = Units Conditions
(V) -55°C to +125°C
Guaranteed Limits
leer Maximum 5.5 1.6 mA V) =Vge - 2.1V
lec/Input
loLp Minimum Dynamic 5.5 50 mA Voip = 1.65V Max
lonp Output Current 5.5 -50 mA Voup = 3.85V Min
(Note 9)
lea Maximum Quiescent 55 80.0 HA Vin = Vee
Supply Current or GND (Note 10)
VoLp Quiet Output 5.0 15 \
Maximum Dynamic Vo (Notes 11, 12)
VoLv Quiet Output 5.0 -1.2 A
Minimum Dynamic Vo, (Notes 11, 12)
Note 8: All outputs loaded; thresholds on input associated with output under test.
Note 9: Maximum test duration 2.0 ms, one output loaded at a time.
Note 10: Igc for 54ACTQ @ 25°C is identical to 74ACTQ @ 25°C.
Note 11: Plastic DIP package.
Note 12: Max number of outputs defined as (n). Data inputs are driven OV to 3V. One output @ GND.
AC Electrical Characteristics
54ACQ
Vee Ta =-55C
Symbol Parameter V) to +125°C Units
(Note 13) C, = 50 pF
Min Max
terL tpLH Propagation Delay 3.3 1.0 15.0 ns
D, 10 O, 5.0 1.0 9.5
teHL, tPLH Propagation Delay 3.3 1.0 16.0 ns
LE to O, 5.0 1.0 9.5
tpzL, tpzn Output Enable Time 3.3 1.0 14.5 ns
5.0 1.0 10.5
tphz tpLz Output Disable Time 3.3 1.0 12.0 ns
5.0 1.0 10.5

Note 13: Voltage Range 5.0 is 5.0V +0.5V.
Voltage Range 3.3 is 3.3V £0.3V.
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AC Operating Requirements

54ACQ
Vee T, =-55C
Symbol Parameter V) to +125°C Units
(Note 14) C, =50 pF
Guaranteed Minimum
ts Setup Time, HIGH or LOW 3.3 3.0 ns
D, to LE 5.0 3.0
1 Hold Time, HIGH or LOW 3.3 15 ns
D, to LE 5.0 1,56
tw LE Pulse Width, HIGH 3.3 5.0 ns
5.0 5.0
Note 14: Voltage Range 5.0 is 5.0V £0.5V.
Voltage Range 3.3 is 3.3V £0.3V.
AC Electrical Characteristics
54ACTQ
Vee Tp =-55C
Symbol Parameter V) to +125°C Units
(Note 15) C, =50 pF
Min Max
teHL, tPLH Propagation Delay 5.0 1.5 10.5 ns
D, to O,
teHL, tPLH Propagation Delay 5.0 1.5 11.5 ns
LE to O,
tpzL, tpzn Output Enable Time 5.0 15 11.0 ns
tphz tpLz Output Disable Time 5.0 15 10.5 ns
Note 15: Voltage Range 5.0 is 5.0V 10.5V.
AC Operating Requirements
54ACTQ
Vee Tp =-55C
Symbol Parameter V) to +125°C Units
(Note 16) C, =50 pF
Guaranteed Minimum
te Setup Time, HIGH or LOW 5.0 35 ns
D, to LE
th Hold Time, HIGH or LOW 5.0 15 ns
D, to LE
tw LE Pulse Width, HIGH 5.0 5.0 ns
Note 16: Voltage Range 5.0 is 5.0V 0.5V
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Vee = OPEN
Cpp Power Dissipation 44.0 pF Vee = 5.0V
Capacitance
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PhySICal Dimensions inches (milimeters) unless otherwise noted
0.200+0.005
(5.080%0.127)
e ‘ a5°x 001520010
% .~ > e {0.381 £0.259)
0.350 +0.008 0.007-0.011
(8.890 £0.203) 0063 _0.075 T
—ﬂ < {T.600_1.905) {0178 -0.279)
RTYP
0.022-0.028
 — {0.559—0.711)
0077-0.093 4 J vP
(1.950—2.362) ¢ —-
/ 0.045 —0.055 J‘ | i
e (1.143—-1.397)
4DETAILA e 0.067-0.083 *‘ < } oos-oms
(1.702 —2.108) L(1.143——1,397)
Top View Side View e TYP
450 0.040£0.010
{1-016£0.258)
3PLCS
Bottom View
0.003 D015
{0.076) (0.381)
MIN Tvllm - MaxTYP
002 A T
MAX TYP +7 (0.152)
WMIN TYP
Detail A
E2CA {REV I
20-Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E20A
0.985
0.025 e {25.019) »
{0.635) MAX
RAD [ [1s] [re] [v] [1e] [1s] [1e] [1a] [12] [i]
0.220—0.310 Y
(6.588 —7.874)
/‘ I ILT T BT L ] o] 1d
0.005-0.020
{0.127-0.508)
RADTYP 0.037+0.005
(0.940%0.127)
0.005 0.055+0.005
0180 0.200—0.320 " 0z (1.397£0.127) = s.o0-0.50
4.572) [ 3655128 ™ GLASS SEALANT MIN 0.508_1.524]
Tax (7. .128) (0.508 —1.524)
A \
=3 0.200
{r 5.080)
Y - — MAX
A/ZQTiS" 86° 94ng fng
{asio) 0.125-0.200
| 0.008 —0.012 MIN  (3.175-5.080)
{0.203—0.305) v - :
0.310-0.410 0.060 0.018+0.003
l*(7.:374710.41)* {1.524) {0.457£0.076) *H
MAX
BOTH ENDS 0.100+£0.010
{2.500£0.254)
1208 eV My
20-Lead Ceramic Dual-In-Line Package (D)
NS Package Number J20A
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54ACQQ373 - 54ACTQ373 Quiet Series Octal Transparent Latch with TRI-STATE Outputs

PhySical Dimensions inches (milimeters) unless otherwise noted (Gontinued)

0.080__,
0.060 ’*
0.040
]
T 0.030

TYP

0.008 ||

0.004
TYP

LIFE SUPPORT POLICY

0.050 £

0.005 —
ol [

TYP

|«—— 0.540 MAX ———f

—» [«—0.005 MIN TYP

T

0.370
0.250

0.285 MAX )
GLASS

0.270
0.260

DETAIL A/

PIN #1
IDENT

(L]

1
0.019 7yp AJ L

0.015

0.370
0.250

10

0.045 MAX -
TYP

20-Lead Ceramic Flatpak (F)
NS Package Number W20A

0.012
0.008

DETAIL A

W20A (REV E)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys-

tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure to perform when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component in any component of a life support

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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Tel: 1-800-272-9959
Fax: 1-800-737-7018
Email: support@nsc.com
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Europe
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+49 (0) 1 80-530 85 86
europe.support@nsc.com
+49 (0) 1 80-530 85 85
+49 (0) 1 80-532 78 32
+49 (0) 1 80-532 93 58
+49 (0) 1 80-534 16 80

National Semiconductor
Asla Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466

Email: sea.support@nsc.com

National Semiconductor
Japan Ltd.

Tel: 81-3-5620-6175

Fax: 81-3-5620-6179

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




