Q573

National

JEM Semiconductor

54ACQ/74ACQ573 « 54ACTQ/74ACTQ573
Quiet Series Octal Latch with TRI-STATE® Outputs

General Description Features
The 'ACQ/'ACTQ573 is a high-speed octal latch with buff- ® Guaranteed simultaneous switching raise level and
ered common Latch Enable (LE) and buffered common Out- dynamic threshold performance

put Enable (OE) inputs. The '"ACQ/'/ACTQ573 is functionally ~ m Guaranteed pin-to-pin skew AC performance

identical to the "ACQ/’ACTQ373 but with inputs and outputs  m Improved latch-up immunity

on opposite sides of the package. The '"ACQ/'ACTQ utilizes g Inputs and outputs on opposite sides of package allow
NSC Quiet Series technology to guarantee quiet output easy interface with microprocessors

switching and improved dynamic threshold performance. = Outputs source/sink 24 mA

FACT Quiet SeriesTM features GTOtm output control and m Faster prop delays than standard *ACT573

undershoot corrector in addition to a split ground bus for - . .

superior performance. m 4 kV minimum ESD immunity

O rdering Code: see sections

Logic Symbols Connection Diagrams

Pin Assignment
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Pin Names Description
d0- d7 Data Inputs Pin Assignment
LE Latch Enable Input forLCC
OE TRI-STATE Output Enable Input yyD gD
Oq-07 TRI-STATE Latch Outputs iiiine ms
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Functional Description

The 'ACQ/'ACTQSZS contains eight D-type latches with
TRI-STATE output buffers. When the Latch Enable (LE) in-
put is HIGH, data on the Dn inputs enters the latches. In this
condition the latches are transparent, i.e., a latch output will
change state each time its D input changes. When LE is
LOW the latches store the information that was present on
the D inputs a setup time preceding the HIGH-to-LOW tran-
sition of LE. The TRI-STATE buffers are controlled by the
Output Enable (OE) input. When OE is LOW, the buffers are
enabled. When OE is HIGH the buffers are in the high im-
pedance mode but this does not interfere with entering new
data into the latches.

Logic Diagram

D

0, @

Truth Table
Inputs Outputs
OE LE D on
L H H H
L H L L
L L X 00
H X X z

H = HIGH Voltage

L = LOW Voltage

Z = High Impedance

X = Immaterial

Oq = Previous Oq before HIGH-to-LOW transition of Latch Enable

(o¢}

C0

TL/F/10633-5

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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Q573

Absolute Maximum Rating (\ded

If Military/Aerospace specified devices are required,

please contact the National

Semiconductor Sales

Office/Distributors for availability and specifications.

Supply Voltage (VCc)

DC Input Diode Current (lik)

V] = -0.5V
V| = VCc + 0.5V
DC Input Voltage (V])

DC Output Diode Current (1q k)

VO = -0.5V
VO = VCC + 0.5V
DC Output Voltage (Vo)

DC Output Source
or Sink Current (Iq)

DC Vgc or Ground Current
per Output Pin (Ice or Ignd)
Storage Temperature (Tstg)

DC Latchup Source
or Sink Current

Junction Temperature (Tj)
CDIP
PDIP

-0.5Vto + 7.0V

-20 mA

+20 mA

—0.5Vto VCc + 0.5V
-20 mA

+20 mA

—0.5Vtoto VCc + 0.5V
+50 mA

+50 mA
—65°Cto + 150°C

+300 mA

175°C
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 FACTtm circuits outside databook specifications.

Recommended Operating

Conditions
Supply Voltage (VCc)

Input Voltage (V])
Output Voltage (Vo)
Operating Temperature 0 a)
TAACQ/ACTQ
54ACQ/ACTQ
Minimum Input Edge Rate AV/At
"ACQ Devices
VN from 30% to 70% of VCc
VCc @3.0V, 4.5V, 5.5V
Minimum Input Edge Rate AV/At
"ACTQ Devices
Vin from 0.8V to 2.0V
VCc @4.5V, 5.5V

DC Characteristics for '"ACQ Family Devices

54ACQ 74ACQ

Symbol Parameter

V|H Minimum High Level
Input Voltage

V|L Maximum Low Level
Input Voltage

VOH Minimum High Level
Output Voltage

VOL Maximum Low Level

Output Voltage

74ACQ
Vce

ta = +25°C
V) @

Typ
3.0 15 21
4.5 2.25 3.15
55 2.75 3.85
3.0 15 0.9
4.5 2.25 1.35
55 2.75 1.65
3.0 2.99 2.9
45 4.49 4.4
55 5.49 5.4
3.0 2.56
4.5 3.86
55 4.86
3.0 0.002 01
45 0.001 01
55 0.001 01
3.0 0.36
4.5 0.36
55 0.36

TA =

ta =

—55°Cto + 125°C  —40°Cto +85°C

Guaranteed Limits

21
3.15
3.85

0.9
135
1.65

29
4.4
5.4

24
37
4.7

0.1
0.1
0.1

0.50
0.50
0.50

21
3.15
3.85

0.9
135
1.65

2.9
4.4
5.4

2.46
3.76
4.76

0.1
0.1
0.1

0.44
0.44
0.44

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.

2.0Vto 6.0V
4.5V to 5.5V

0V to Vcc
0V to Vcc

- 40°Cto + 85°C
- 55°Cto +125°C

125 mV/ns

125 mV/ns

Units Conditions

VoUT = 0.1V
\Y orvVcc-0.1V

VoUT = 0.1V
\ orVcc~0.1V

wut = -50 /XA

\Y
*V,N= V,LorV,H
-12 mA
\ Igh -24mA
-24 mA

mOUT = 50 fxA

\Y
*VIN = V|LorV|H
12 mA
\% Ig1 24 mA
24 mA



DC Characteristics for "ACQ Family Devices (continued)

74ACQ
Symbol Parameter Vee Ta = +25°C
W)
Typ
.in Maximum Input
55 0.1
Leakage Current
«OLD tMinimum Dynamic 55
Output Current
«OHD p 55
ocC Maximum Quiescent 55 8.0
Supply Current
loz Maximum TRI-STATE
Leakage Curent 55 +0.5
voLp - QuietOutput 50 11 15
Maximum Dynamic Vgl
VoLv.  QuietOutput 50 -0.6 -1.2
Minimum Dynamic Vol
VIHD Minimum High Level 50 a1 25

Dynamic Input Voltage

VILD MaX|mgm Low Level 50 19 15
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.

54ACQ

ta =

Guaranteed Limits

+1.0

50
-50

160.0

+11.0

Note 1:in and Ice @3.0V are guaranteed to be less than or equal to the respective limit @5.5V Vcc-

Ice for 54ACQ @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 0V to 5V. One output @ GND.

Note 4: Max number of Data Inputs (n) switching, (n -
(Vihd). f = 1 MHz.

DC Characteristics for 'ACTQ Family Devices

7T4ACTQ
Vce ta =
Symbol Parameter ) v 25°C
Typ

VIH Minimum High Level 45 15 20
Input Voltage 55 15 2.0
VIL Maximum Low Level 4.5 15 0.8
Input Voltage 55 15 0.8
VOH Minimum High Level 45 4.49 4.4
Output Voltage 55 5.49 5.4
45 3.86
55 4.86
VOL Maximum Low Level 45 0.001 01
Output Voltage 55  0.001 01
45 0.36
55 0.36

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.

—55°Cto +125°C

54ACTQ

ta =

Guaranteed Limits

20
2.0

0.8
0.8

44
5.4

3.70
4.70

0.1
01

0.50
0.50

5-75

74ACQ

ta =

—55°Cto + 125°C  —40°Cto +85°C

75
-75

80.0

74ACTQ

ta =

—40°Cto +85°C

A
o o

o

o A~ 0
2N 00

3.76
4.76

01
01

0.44
0.44

Units

mA
mA

fiA

Units

Conditions

V| = Vcc. GND
(Note 1)

VoLD = 1-65 VMax
VoHD = 3.85VvMin

VIN = Vcc
or GND (Note 1)

V|(OE) = VL, Vih
V| = Vcc, GND
VO = VCC, GND

Figures 1,2
(Note 2, 3)

Figures 12
(Notes 2, 3)

(Notes 2,4)

(Notes 2, 4)

1) Inputs switching OV to 5V (ACQ). Input-under-test switching: 5V to threshold (Vjidp ov tO threshold

Conditions

VoUuT = 0.1V
orVcc - 0.1V

vOuUT = 0.1V
orVCc ~ 0.1V

out = -50 fxA

*IN= V|Lor V|H

-24 mA
loH -24 mA
cout = 50 juA

*VY,N—V,LorV,H
24 mA
‘oL 24 mA
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Q573

DC Characteristics for '"ACTQ Family Devices (continued)

Symbol Parameter Vee
)
" Maximum Input
55
Leakage Current
<oz Maximum TRI-STATE
Leakage Current ’
«CCT Ma)slmum 55
lec/input
>O.D t Minimum Dynamic 5.5
Output Current 55
ocC Maximum Quiescent 55
Supply Current '
VOLP Maximum High Level 50
Output Noise ’
VOLV Maximum Low Level 50
Output Noise ’
VIHD Maximum High Level 50
Dynamic Input Voltage ’
V|LD Maximum Low Level 50

Dynamic Input Voltage

74ACTQ 54ACTQ 74ACTQ
— o ta = ta = : -
Ta = +25°C _B5°C 10 + 125°C  —40°C to +85°C Units Conditions
Typ Guaranteed Limits
0.1 +1.0 +1.0 jaa V= Vee gnd
+0.5 £10.0 5.0 jua V= VbV
Vo = Vcc, gnd
0.6 16 15 ma M= Vvee- 21V
50 75 mMA  Vold = 1.65V Max
-50 -75 MA  VoHD = 3.85V Min
. VIN = vce
8.0 160.0 80.0 JUA or GND (Note 1)
Figures 1,2
11 15 v (Notes 2,3)
Figures 1,2
-0. -1. \
0.6 1.2 (Notes 2, 3)
19 22 v (Notes 2,4)
12 08 v (Notes 2,4)

*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: Ice 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 -
(V,HD). f = 1 MHz.

AC Electrical CharacteristicSs: see section 2 for Waveforms

74ACQ S4ACQ
. Ta = —55°C
Symbol Parameter Vveex T(?L_— :_)35 'S to + 125°C
) =P CL = 50 pF
Min Typ Max Min Max
tpHL, Propagation Delay 33 25 8.5 10.5
tPLH Dnto On 5.0 15 55 7.0
tpLH. Propagation Delay 33 25 8.5 12.0
tPHL LEto On 5.0 2.0 6.0 8.0
tpzL, Output Enable Time 33 25 8.5 13.0
tpzH 5.0 15 6.0 85
tPHD» Output Disable Time 33 1.0 9.0 145
tpl.z 5.0 1.0 6.0 9.5
tOSHL, Output to Output Skew** 3.3 1.0 15
tQSLH Onto On 5.0 0.5 1.0

'Voltage Range 5.0 is 5.0V +0.5V
Voltage Range 3.3 is 3.3V +0.3V

74ACQ
TA = —40°C
to +85°C Units
CL = 50 pF
Min Max
25 11.0 ns
15 75
25 125 ns
20 8.5
25 135 s
15 9.0
1.0 15.0 ns
1.0 10.0
15 ns
10

1) inputs switching OV to 3V ('ACTQ). Input-under-test switching: 3V to threshold (Vild). OV to threshold

Fig.
No.

2-5,6

2-5,6

'" Skew is defined as the absolute value of the difference between 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 (tosHL or LOW to HIGH (tosLH)- Parameter guaranteed by design.
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AC Operating Requirements: See Section 2 for Waveforms

74ACQ 54ACQ 74ACQ
o Ta = —55°C Ta = —40°C )
Symbol Parameter Veer ta= +5025'S to + 125°C to +85°C Units E'g'
v el =39p CL=50pF  CL= 50pF :
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 33 0 3.0 3.0 ns 2.7
Dnto LE 5.0 0 3.0 30
tH Hold Time, HIGH or LOW 33 0 15 15 ns 2.7
Dnto LE 5.0 0 15 15
tw LE Pulse Width, HIGH 33 2.0 4.0 4.0 ns 2.3
5.0 2.0 4.0 40
*Voltage Range 5.0 is 5.0V +0.5V
Voltage Range 3.3 is 3.3V +0.3V
AC Electrical Characteristics: see Section 2 for waveforms
74ACTQ 54ACTQ 74ACTQ
. Ta = —55°C TA = —40°C )
Symbol Parameter Vveer TgL__ ;35'5 to +125°C to +85°C Units ';l'g
) = 0P CL = 50 pF CL = 50 pF :
Min Typ Max Min Max Min Max
tpHL> Propagation Delay 50 20 6.5 75 20 80 ns 234
tPLH Onto On
toLH. Propagation Delay 50 25 7.0 8.5 25 90 ns  2-3,4
tPHL LEto On
tpzL» tpzH  Output Enable Time 5.0 2.0 7.0 9.0 2.0 9.5 ns 2-5,6
tpHZ. tPLz  Output Disable Time 5.0 1.0 8.0 10.0 1.0 10.5 ns 2-5,6
LEd
tOSHL Output to Output Skew! 50 05 10 10 ns
tQSLH Dnto On

*Voltage Range 5.0 is 5.0V +0.5V

«Skew is defined as the absolute value of the difference between 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 (tosm or LOW to HIGH (tosm)- Parameter guaranteed by design.

AC Operating Requirements: see section 2 for Waveforms

74ACTQ 54ACTQ 74ACTQ
Ta = —55°C Ta = —40°C .
\ = °©
Symbol Parameter ?, TCaL _ +5§5 'S to + 125°C to +85°C Units ';‘Ig
= oUp CL = 50 pF CL = 50 pF ‘
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 50 o 30 30 ns o7
DntoLE
tH Hold Time, HIGH or LOW 50 0 15 15 ns 2.7
Dnto LE
tw LE Pulse Width, HIGH 5.0 2.0 4.0 4.0 ns 2-3
*Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CIN Input Capacitance 4.5 PF Vce = 5.0V
CpD Power Dissipation 42.0 PE VCc = 5.0V

Capacitance
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