Q574

National
Semiconductor

Quiet Series Octal D Flip-Flop
with TRI-STATE® Qutputs

General Description

The 'ACQ/’'ACTQ574 is a high-spead, low-power octal D-
type flip-flop with a buffered Common Clock (CP) and a buff-
ered common Output Enable (OF). The information present-
ed to the D inputs is stored in the flip-flops on the LOW-to-
HIGH clock (OP) transition.

'ACQ/'ACTQ574 utilizes Quiet Series technology to guaran-
tee quiet output switching and improve dynamic threshold
performance. FACT Quiet Series™ features GTO™ output
control and undershoot comector in addition to a split
ground bus for superior performance.

The 'ACQ/'ACTQ574 is functionally identical to the
'ACTQ374 but with different pin-out.

54ACQ/74ACQ574 ¢ 54ACTQ/74ACTQ574

Features

1 Guaranteed simuiltansous switching noise level and dy-
namic threshold performance

m Guaranteed pin-to-pin skew AC performance

B Inputs and outputs on opposite sides of the package al-
lowing easy interface with microprocessors

® Functionally identical to the 'ACQ/ACTQ374

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

8 Outputs source/sink 24 mA

@ Faster prop delays than the standard 'AC/'ACT574

B 4 kV minimum ESD immunity

Orderlng Code: see Section 8

Logic Symbols Connection Diagrams
IEEE/IEC Pin Assignment
Ll l L l | | l for DIP, Flatpak and SOIC
OF =DM EN
Dy 0y D Dy D, Dg D _ LA
_cpo 1 Dz Dy Dy Ds Dy D7 o o g1 2-vg.
Dp—{2 ] o1
" [ Bp—410 b Vo, D, -3 1a}-o,
Og 0y 0 03 04 05 Og 0y 0, — 0, D=4 170,
HERRRR 0, —o, oy {3 18f-os
TLIF/10834~-1 03— —03 D,—16 15p=0,
D, — —0, Dy =17 14=04
0y~ — Oy Dg—{8 ) ™
05 — — 0y o= 12[=0,
5 —0, GND =410 11 f=cp
TL/F/10634-2 TL/F/10634-3
Pin Assignment
Pin Names Description for LCC and PCC
Do-D7 Data Inputs
CcP Clock Puise input
OF TRI-STATE Output Enable Input
0o-07 TRI-STATE Outputs

L
3 65 8 ) 6
05 04 03 07 O

TL/F/10034-4
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Functional Description

The 'ACQ/'ACTQ574 consists of eight edge-triggered flip-
flops with individual D-type inputs and TRI-STATE true out-
puts. The buffered clock and buffered Output Enable are
common to all flip-flops. The eight flip-flops will store the
state of their individual D inputs that meet the setup and
hold time requirements on the LOW-to-HIGH Clock (CP)
transition. With the Output Enable (OF) LOW, the contents
of the eight fiip-flops are available at the outputs. When OE
is HIGH, the outputs go to the high impedance state. Opera-
tion of the OF input does not affect the state of the flip-
flops.

Logic Diagram

Function Table
Inputs Internal | Outputs Function
OE|(cp|D Q On

H H |L NC F4 Hold
H H |H NC Zz Hold
H|_~|L L z Load
H|_|H H Zz Load
L|—|L L L Data Available
L | |H H H Data Available
L H [L NC NC No Change in Data
L H [H NC NC No Change in Data

= HIGH Voltage Level
= LOW Voltage Level
= Immaterial

_/~ = LOW-to-HIGH Transition

NC = No Change

o—>o

b Dy ) Dy D, Ds Dg b,
& ) ) S & & S )
[ C D C [ C [4 [ [ D
3 3 3 3 3 3 3 3
“'°D 1 - - ] J | |
00 0, 0, 03 o, 05 0g o

TL/F/10634-5

Please note that this diagram is provided only for the understanding of logic operations and ghould not be used 1o estimate propagation delays.

5-79

¥250




Q574

Absolute Maximum Ratings (vote 1)
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.
Supply Voltage (Vcc)
DC Input Diode Current (I k)
V)= -0.5V
Vi = Vg + 0.5V
DC Input Voltage (V))

DC Output Diode Current (lok)

-0.5Vto +7.0V

—20mA
+20 mA

~0.5V to Vge + 0.5V

Recommended Operating

Conditions

Supply Voltage (Vce)
'ACQ

'ACTQ
Input Voltage (V)
Output Voltags (Vo)

Operating Temperature (Ta)

74ACQ/ACTQ
54ACQ/ACTQ

2.0Vto 6.0V
4.5V t0 5.5V

OVto Vo
0Vto Veg

—40°C to +85°C
—55°Cto +125°C

\60 = ;0'5_\: 0.5V ;gg m: Minimum Input Edge Rate AV/At
o= Yec T b m "ACQ Devices
DC Output Voitage (Vo) -0.5Vto Vo + 0.5V Vi from 30% to 70% of Voo
DC Output Source Vce @ 3.0V, 4.5V, 5.5V 125 mV/ns
or Sink Current (o} 150 mA Minimum Input Edge Rate AV/At
DC Vg or Ground Current 'ACTQ Devices
per Qutput Pin {Igc or IgND) 150 mA VN from 0.8V to 2.0V
Storage Temperature (TsTg) —65°Cto +150°C Vee @ 4.5V, 5.5V 125 mV/ns
DC Latch-Up Source or
Sink Current 1300 mA
Junction Temperature (T)
cDIp 176°C
PDIP 140°C
Note 1: Apsolute 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 reliabie over its power suppty,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™™ circuits outside databook specificationa.
DC Electrical Characteristics for ’ACQ Famlly Devices
74ACQ S54ACQ 74ACQ
Vee - . Ta= Ta =
Symbol Parameter i) Ta = +25°C _56°Cto +126°C | —40°C to + 86°C Unlits Conditions
Typ Quaranteed Limits
ViH Minimum High Level | 3.0 1.5 21 2.1 21 Vout = 0.1V
Input Voltage 45 2.25 3.15 3.15 3.15 v orVge — 0.1V
6.5 2.75 3.85 3.85 3.85
viL Maximum Low Level | 3.0 1.5 0.9 0.8 0.9 Yout = 0.1V
Input Voltage 45 2.25 1.35 1.35 1.35 v orVgg — 0.1V
5.5 275 1.65 1.65 1.65
VoH Minimum High Level | 3.0 298 29 29 28 lour = —50 nA
Output Voltage 4.5 4.48 44 44 44 \
55 5.48 54 54 5.4
*VIN = ViLor Vin
3.0 2.56 24 2.46 v —12mA
4.5 3.86 3.7 3.76 loH —24mA
55 4.86 4.7 4.76 —24mA
VoL Maximum Low Level | 3.0 0.002 0.1 0.1 0.1 lout = 50 pA
Output Voltage 4.5 0.001 0.1 0.1 0.1 \'
55 0.001 0.1 0.1 0.1
*Vin = ViLorViy
3.0 0.36 0.50 0.44 v 12 mA
45 0.36 0.50 0.44 loL 24 mA
55 0.36 0.50 0.44 24 mA

*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)

74ACQG 54ACQ 74ACQ
Symbol Parameter ‘:3;: Ta = +25°C 560 cth i 125°¢ | - 40,,(.! ':°=+ 85°C Units Conditions
Typ Guaranteed Limits

N Maximum Input Vi = Vo, GND
Leakage Current 55 £0.1 10 10 HA (Note 1)

loLo tMinimum Dynamic 55 50 75 mA | VoLp = 1.65V Max

lonp | CutPut Current 55 -50 ~75 mA | Voup = 3.85V Min

lcc Maximum Quiescent VIN = Voo
Supply Current 5.5 80 160.0 800 HA or GND (Note 1)

loz Maximum TRI-STATE V)(OE) = Vi, Vi
Leakage Current 55 +0.5 +10.0 +5.0 PA | V)= Voo, GND

Vo = Vg, GND

VoLp Quiet Cutput Figures 1,2
Maximum Dynamic Vo, | >° | 1 15 V' | (Notes 2, 3)

Vorv Quist Output _ _ Figures 1,2
Minimum Dynamic Vo 5.0 0.6 12 v {Notes 2, 3)

VIHD Minimum High Level 50 31 35 v (Notes 2, 4)
Dynamic Input Voltage ' ’ ’

ViLo Maximum Low Level (Notes 2, 4)
Dynamic Input Voltage 5.0 19 15 v

*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 Icc @ 3.0V are guarantesd to be iess than or equal to the respective Iimit @ 5.5V Vee.

Note 2: Worst case package.

Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 5V. One output @ GND.

Ioc for 54ACQ ® 25°C is identical to 74ACQ @ 25°C

Note 4: Maximum number of data inputs (n) switching. (n 1) inputs swilching OV to 5V ('ACQ). Input-under-test switching: 5V to threshold {ViLo), OV to thrashold
(VD). f = 1 MHz,
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DC Electrical Characteristics for 'ACTQ Family Devices

74ACTQ 54ACTQ T4ACTQ
Vee - Ta= Ta=
Symbol Parameter iy Ta= +26C | _ 55°C to + 126°C| — 40°C to + 85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level 45| 15 20 | 20 2.0 y |Vour =0.1v
Input Voltage 55 1.5 20 2.0 2.0 orVeg — 0.1V
ViL Maximum Low Level 45| 15 0.8 0.8 0.8 v Vourt = 0.1V
Input Voitage 55| 15 08 0.8 08 orVec — 0.1V
VoH Minimum High Level! 45| 4.49 44 44 44 v loyt = —50 pA
Output Voltage 55| 548 54 54 5.4
*VIN = ViLorViy
45 3.85 3.70 3.76 v |i —24 mA
55 4.86 4.70 476 OH —24mA
VoL Maximum Low Level 451 0.001 0.1 0.1 0.1 v loutr = 50 uA
Output Voltage 55| 0.001 01 0.1 0.1
*VIN = ViLorViy
4.5 0.36 0.50 0.44 v | 24 mA
5.5 0.36 0.50 0.44 oL 24 mA
™ Maximum Input Leakage Current| 5.5 0.1 1.0 1.0 pA |V = Ve, GND
oz Maximum TRI-STATE Vi =ViLViH
Leakage Current 55 05 £100 50 A Vo = Voo, GND
locT | Maximum 55| 06 18 15 ma |V1= Voo — 21V
Ice/Input
loLp tMaximum Dynamic 55 50 75 mA |VoLp = 1.65V Max
lowp | CUteut Current 55 —50 ~75 mA [Vonp = 3.85V Min
lcc Maximum Quiescent Vin = Voo
Supply Current 55 80 160.0 800 KA or GND (Note 1)
VoLe |Maximum High tevel Figures 1, 2
Output Noise 501 11 5 v (Notes 2, 3)
VoLv |Maximum Low Level _ _ Figures 1,2
Output Noise 50 08 12 v (Notes 2, 3)
ViHD Maxnmgm High Level 50| 19 22 v (Notes 2, 4)
Dynamic Input Voltage
ViLo Maxlmtfm Low Level 50| 12 08 v (Notes 2, 4)
Dynamic Input Voltage

*All outputs loaded; xh;eaholds on input assoclated with output under test.
TMaximum test duration 2.0 ms, one output ioaded at a time.

Note 1: cc 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 threshold (V) p), OV to threshold
(Vinp). f = 1 MHz.
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AC Electrical Characteristics: see Section 2 for Waveforms

74ACQ 54ACQ 74ACQ
. _ . Ta = —55°C Tp = —40°C

Symbol Parameter V((‘;;; Tc‘ _ ;: 5: to +125°C to +86°C Units l;lg

L= 0P CL = 50 pF CL = 50 pF .

Min Typ Max Min Max Min Max
frmax Maximum Clock 33 75 70 MH
Frequency 5.0 90 85 z

PLH Propagation Delay 3.0 3.0 85 130 3.0 135 n 2.3.4
tonL CP 10D, 50 | 20 65 85 20 9.0 s .
tpzH Output Enable Time 3.3 3.0 95 130 3.0 13.5 ns 2.56
tpzL 50 | 20 85 85 2.0 9.0 '
tpHZ Output Disable Time 3.3 1.0 95 145 1.0 15.0 ns 2.56
teL2 5.0 1.0 8.0 9.5 1.0 10.0 !
tosHL, Output to Qutput Skew** 3.3 1.0 1.5 1.5 ns
tosLH CPto O, 5.0 05 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 value of the difference between the actual propagation delay for any two separate outputs of the sama device. The specification

applies to any outputs switching in the same direction, either HIGH to LOW {tosH) or LOW to HIGH (tog| ). Parameter guaranteed by design.

AC Operating Requirements: see section 2 for Waveforms

T4ACQ 54ACQ 74ACQ
Ta = —55°C Ta = —40°C
. = a
Symbol Parameter v&‘; TCA _ ;: ch to +125°C to +85°C Units '::
L=30P CL=80pF | C_=~50pF "
Typ Guaranteed Minimum
tg Setup Time, HIGH or LOW 3.3 0 3.0 3.0 ns 2.7
Dy to CP 5.0 0 3.0 3.0
tH Hold Time, HIGH or LOW 3.3 0 1.5 1.5 ns 2.7
Dnto CP 5.0 0 1.5 15
tw LE Pulse Width, 33 20 4.0 4.0 ns 2.3
HIGH or LOW 5.0 2.0 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: see Section 2 for waveforms

74ACTQ 54ACTQ 74ACTQ
Ta = —55°C Ta= —40°C
. =
Symbol Parameter V((‘;;; 1;:‘ _ ::5-: to +126°C to +86°C Units :I:
L=50p CL = 50 pF Cy = 50 pF -
Min Typ Max Min Max Min Max
frmax Maximum Clock Frequency 5.0 85 80 MHz
tpLH, Propagation Delay g
tPhL CP10 O, 5.0 2.0 7.0 8.0 2.0 9.5 ns 2-3,4
tpzn, [ Output Enable Time 50 | 20 70 90 20 95 | ns | 2586
tpzL
tpriz. | Output Disable Time 50 | 10 80 100 10 105 | ns | 27
tpLz
tosHL, Output to Output Skew**
tosLH CPto Un 5.0 05 1.0 1.0 ns
*Voltage Range 5.0 is 5.0V +0.5V.
**Skew is defined as the absolute value of the difference b the actual tion delay for any two separate outputs of the same device. The specification

propag:

applies to any outputs switching in the same direction, either HIGH to LOW (tognu) or LOW to HIGH (tog| ). Parameter guaranteed by design.

AC Operating Requirements: see section 2 for Wavetorms

74ACTQ S4ACTQ T4ACTQ
Ta = —55°C Ta = —40°C
* =
Symbol Parameter v(‘v:l‘; Tc‘ _ ;:'5.’? to +125°C to +85°C Units '::
L= 0P CL=50pF | C_=50pF "
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW
Dy to CP 5.0 0 3.0 3.0 ns 27
tH Hold Time, HIGH or LOW
Dy to CP 5.0 0 1.5 1.5 ns 2-7
tw LE Pulse Width,
HIGH of LOW 5.0 20 40 4.0 ns 2-3
*Voitage Range 5.0 is 5.0V 10.5V
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 45 pF Vee = 5.0V
Cep Powaer Dissipation Capacitance 40.0 pF Vce = 5.0V
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