General Description

The 'ACQ/’ACTQ377 has 8 edge-triggered D-type flip-flops
with individual D inputs and Q outputs. The common buff-
ered Clock (CP) input loads all flip-flops simultaneously,
when the Clock Enable (CE) is low. The register is fully
edge-triggered. The state of each D input, one set-up time
before the LOW-to-HIGH clock transition, is transferred to
the corresponding flip-flop’s Q output. The CE input must be
stable only one set-up time prior to the LOW-10-HIGH clock
transition for predictable operation.

The 'ACQ/’ACTQ utilizes NSC Quiet Series technology to
guarantee quiet output switching and improved dynamic
threshold performance. FACT Quiet Series™ features
GTOT™ output control and undershoot corrector in addition
to a split ground bus for superior performance.

&National Semiconductor

74ACQ377 ¢ 54ACTQ/74ACTQ377
Quiet Series Octal D Flip-Flop with Clock Enable

Features

March 1993

Icc reduced by 50%

Guaranteed simultaneous switching noise level and
dynamic threshold performance

Guaranteed pin-to-pin skew AC performance

Ideal for addressable register applications

Clock enable for address and data synchronization
applications

Eight edge-triggered D flip-flops

Buffered common clock

Qutputs source/sink 24 mA

Faster prop delays than the standard 'AC/’ACT377
4 kV minimum ESD immunity

’ACTQ has TTL-compatible inputs

Standard Military Drawing (SMD)

54ACTQ377: 5962-9219001

Logic Symbols Connection Diagrams
|EEE/IEC Pin Assignment
for DIP, Flatpak and SOIC
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Pin Names Description . ;
Pin Assignment
Do-D7 Data Inputs forLCC
CE Clock Enable (Active LOW) D3 Dy Q, O Dy
Qo-Qy Data Outputs [E[E
CP Clock Pulse Input (ol ol o ]

FACT™, FACT Quiet Series™ and GTO™ are trademarks of National Semiconductor Corporation.
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Mode Select-Function Table

Operating Mode Inp_uts Outputs
cP CE Dy, Q,
Load ‘1’ e L H H
Load ‘0’ _ L L L H = HIGH Voltage Level
L = LOW Voltage Level
Hold (Do Nothing) | H X NoChange | y _ | 0 teral
X H X No Change | _~ = LOW-to-HIGH Glock Transition
Logic Diagram
i 0, Dy [N Dy D5 (% 0y
"] Q D Q D Q bl Q D Q D Q o
F>CP F>CP F>CP |<)>CP F>CP F>CF‘ |(7>CP
CcP ¢ + e . . * *
> [ I | | | I
0y 0, 0, 03 0, 05 0g 0,

TL/F/10151-5

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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Absolute Maximum Rating (ote 1)

If Military/Aerospace specified
please contact the National

devices are required,
Semiconductor Sales

Office/Distributors for availability and specifications.

Supply Voltage (Vee)

DC Input Diode Current (l1k)
V) = —0.5V
V| = Vgo + 0.5V

DC Input Voltage (V)

DC Output Diode Current (Iok)
Vo = —0.5V
Vo = Voo + 0.5V

DC Output Voltage (Vo)

DC Output Source
or Sink Current (1)

DC V¢ or Ground Current
per Output Pin (Icc or IgnD)

Storage Temperature (TsTg)

DC Latch-up Source or
Sink Current

Junction Temperature (T )

—0.5Vto +7.0V

—20 mA

+20 mA

—0.5Vto Ve + 0.5V
—20 mA

+20 mA
—0.5ViotoVge + 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 FACT™ circuits outside databook specifications.

Recommended Operating

Conditions
Supply Voltage (Voo)
"ACQ
"ACTQ
Input Voltage (V))
Output Voltage (Vo)
Operating Temperature (Ta)
74ACQ/ACTQ
54ACTQ
Minimum Input Edge Rate AV/At
"ACQ Devices
VN from 30% 1o 70% of Ve
Vee @ 3.0V, 4.5V, 5.5V
Minimum Input Edge Rate AV/At
"ACTQ Devices
VN from 0.8V to 2.0V
Voo @ 4.5V, 5.5V

2.0Vi0 6.0V
4.5V 10 5.5V

0Vio Ve
OVioVee

—40°Cto +85°C
—55°Cto +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.

DC Characteristics for ’ACQ Family Devices

74ACQ 74ACQ
Vee _ o Ta = . -
Symbol Parameter V) Ta = +25°C —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level 3.0 1.5 2.1 2.1 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 \% orVge — 0.1V
5.5 2.75 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Vout = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 \ orVge — 0.1V
5.5 2.75 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 louT = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 Vv
5.5 5.49 5.4 5.4
*VIN = ViLorViy
3.0 2.56 2.46 —12mA
4.5 3.86 3.76 Vv loH —24 mA
5.5 4.86 4.76 —24mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 lout = 50 pA
Output Voltage 4.5 0.001 0.1 0.1 \
5.5 0.001 0.1 0.1
*VIN = ViLorViy
3.0 0.36 0.44 12mA
45 0.36 0.44 v loL 24 mA
5.5 0.36 0.44 24 mA
Y] Maximum Input " 4 V| = Vge, GND
Leakage Current 55 o1 10 A (Note 1)

*All outputs loaded; thresholds on input associated with output under test.
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DC Characteristics for ’ACQ Family Devices (Continued)

74ACQ 74ACQ
Symbol Parameter \:3;3 Tp = +25°C _aor glt\o=+ gsc | Units Conditions
Typ Guaranteed Limits
loLp FTMinimum Dynamic 5.5 75 mA VoLp = 1.65V Max
IOHD Output Gurrent 55 -75 mA | Voup = 3.85V Min
lco Maximum Quiescent VinN = Voo
. 4. 40. A
Supply Current 55 0 0.0 W or GND (Note 1)
VoLp Quiet Output 5.0 11 15 v Figures 2-12, 13
Maximum Dynamic Vo ’ ’ ’ (Notes 2, 3)
VoLv Quiet Output _ _ Figures 2—12, 13
Minimum Dynamic Vo 50 06 12 v (Notes 2, 3)
VIHD Minimum High Level 5.0 3.1 35 v (Notes 2, 4)
Dynamic Input Voltage ’ ’ )
ViLp Maximum Low Level 5.0 19 15 Y (Notes 2, 4)
Dynamic Input Voltage ’ ’ .

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

Note 1: )y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vge.
Note 2: Plastic DIP 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-1) Inputs switching 0V to 5V CACQ). Input-under-test switching: 5V to threshold (Vy_p), OV to threshold (Vjp),
f=1MHz
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AC Electrical Characteristics

74ACQ 74ACQ
Ta = —40°C
* - o
Symbol Parameter v((\:lc): Té\ _ -'5_02 5 'S to +85°C Units
L P CL = 50 pF
Min Typ Max Min Max
fmax Maximum Clock 3.3 71 67 MHz
Frequency 5.0 95 91
tpLH. Propagation Delay 3.3 3.0 8.0 10.0 3.0 11.0 ns
tpHL CP toQp 5.0 2.0 5.5 7.5 1.5 8.0
tosHL Output to Output 3.3 1.0 1.5 15 ns
tosLH Skew** CP to Q 5.0 0.5 1.0 1.0

tested.

*Voltage Range 5.0 is 5.0V +0.5V
Voltage Range 3.3 is 3.3V +0.3V
**Skew is defined as the absolute value of the difference between the actual propagation delay for any two outputs within the same package device. The
specification applies to any outputs switching in the same direction, either HIGH to LOW (togh) or LOW to HIGH (tog 1), Parameter guaranteed by design. Not

AC Operating Requirements

74ACQ 74ACQ
Ta = —40°C
* - o
Symbol Parameter Vgg Té‘ _ -‘5_02 5 : to +85°C Units
L P CL = 50 pF
Typ Guaranteed Minimum
tg Setup Time, HIGH or LOW 33 4.0 40 ns
Dnto CP 5.0 35 35
th Hold Time, HIGH or LOW 3.3 0.0 0.0 ns
Dnto CP 5.0 15 15
1s Setup Time, HIGH or LOW 33 55 55 ns
CEtoCP 5.0 4.5 45
th Hold Time, HIGH or LOW 33 0.0 0.0 ns
CEto CP 5.0 1.5 1.5
tw CP Pulse Width 33 55 6.0 ns
HIGH or LOW 5.0 4.0 4.0

*Voltage Range 5.0 is 5.0V +0.5V
Voltage Range 3.3 is 3.3V +0.3V
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AC Electrical Characteristics

74ACTQ 54ACTQ 74ACTQ
Ta = —55°C Ta = —40°C
* = +25°

Symbol Parameter V((\;’(); Té'\ _ 502 5: to +125°C to +85°C Units

L P CL = 50 pF CL = 50 pF

Min Typ Max Min Max Min Max
fmax Maximum Clock 5.0 87 85 83 MHz
Frequency

tPLH, Propagation Delay
torL CP 10 Qp 5.0 2.0 6.0 8.0 15 10.0 1.5 8.5 ns
tosHL Output to Output
toSLH Skew** CP 10 Qp 5.0 0.5 1.0 1.0 ns

*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 outputs within the same packaged device. The
specification applies to any outputs switching in the same direction, either HIGH-to-LOW (togh) or LOW-to-HIGH (tog ). Parameter guaranteed by design. Not

tested.

AC Operating Requirements

74ACTQ 54ACTQ 74ACTQ
" _ o Ta = —55°C Ta = —40°C
Symbol Parameter V(('\:I(';‘ Té\ _ -'5—02 5:: to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Typ Guaranteed Minimum
s Setup Time, HIGH or LOW
Dy 10 CP 5.0 3.5 4.0 3.5 ns
th Hold Time, HIGH or LOW
Dn 1o CP 5.0 1.5 1.5 1.5 ns
ts Setup Time, HIGH or LOW
CEto CP 5.0 4.5 5.0 4.5 ns
th Hold Time, HIGH or LOW
CEtoCP 5.0 1.5 15 15 ns
tw CP Pulse Width
HIGH or LOW 5.0 4.0 5.0 4.0 ns
*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 _
Capacitance 450 PF Vee = 8.0V
7
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Ordering Information

defined as follows:

The device number is used to form part of a simplified purchasing code where the package type and temperature range are

74ACTQ 377 P C QR

Temperature Range Family Special Variations

74ACQ = Commercial X = Device shippedin 13" reels

74ACTQ = Commercial TTL-Compatible QR = Commercial grade device

54ACTQ = Military TTL-Compatible with burn-in

X QB = Military grade device with

Device Type environmental and burn-in
Package Code processing shipped in tubes

P = Plastic DIP Temperature Ranges

D = Geramic DIP C = Gommercial (—40°G to +85°C)

F = Flatpak o . M = Military (—55°C to + 125°C)

L = Leadless Ceramic Chip Carrier (LCC)

S = Small Outline Package (SOIC)

9
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Physical Dimensions inches (milimeters) (Continued)

0.970-0.990 N
0.002 % 0.030 (24.638-25.146)
{2.337 X 0.762) 0032 10.005
MAX DP \Eﬂ [ [17] [w] [75] [ia] [i3] [oe] 1) 08130127
™~ f RAD
PINNO. 1 IDENT 0.240-0.260
™ {5.096-6.604) PIN NO. 1 IDENT—~~-_|
0.280 ‘e {
— ] OPTION 1
.112) T (2] 37 [ (] (o] [ o] o] ()
MIN
0.030 aPTION 2
s -
il L0 NOW - 000 upzlo(luxzs e 0.130_0.005
oo 1528 \ ot \ [ @anz 0z l
‘ (1.651) !
| [ | \ \ 0.145-0.200
| {3s83-5.080
JE—
0.008-0.015' ‘ 90°+0.004° t 1
{0.203-0.381) 3 oo
u.muxu.uln»‘ l* 0.125-0.150  {0.508)
0.040 W oM - —_(254020.254) 0014-0023 || {3775_3810) MIN
0350 (1.016) i (0.355-0.585)
(8.890)

N20B (REV A)
20-Lead Plastic Dual-In-Line Package (P)
NS Package Number N20B
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