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54AC/74AC574 » 54ACT/74ACT574
Octal D-Type Flip-Flop with TRI-STATE® Outputs

General Description

The 'AC/’ACT574 is a high-speed, low power octal flip-flop
with a buffered common Clock (CP) and a buffered common
Output Enable (OE). The information presented to the D
inputs is stored in the flip-flops on the LOW-to-HIGH Clock
(CP) transition.

The 'AC/’ACTS574 is functionally identical to the 'AC/
’ACT374 except for the pinouts.

Features
B lcc and Igz reduced by 50%
® Inputs and outputs on opposite sides of package
allowing easy interface with microprocessors
® Useful as input or output port for microprocessors
B Functionally identical to "AC/’ACT374
B TRI-STATE outputs for bus-oriented applications
B Outputs source/sink 24 mA
8 ’ACT574 has TTL-compatible inputs
B Standard Military Drawing (SMD)
— 'ACT574: 5962-89601

Ordering Code: see section s

Logic Symbols Connection Diagrams
Pin Assignment Pin Assignment
for DIP, Flatpak and SOQIC for LCC
Dy Dy Dy Dy Dy Ds Dg Dy {1 ~ 20 |=Vee
e ki Do—2 19}-0,
L e [0 Dy—3 18~0,
0o 01 07 05 04 05 05 07 D,—f 4 17}~0,
HEREREER R E 1605
TL/F/9910-1 D‘— 6 15 "04
IEEE/IEC 0s=y7 14=05
_ ‘ Dg—18 13|04
QE EN
cp o D;1¢ 120, 05 04 03 0, 0
GND=—110 11 =CP TL/F/9910-3
Dg —11D v 0
0 0 TL/F/9910-2
0 = 04
D, — —0,
- — 03
Dy = —0,
Dy, — — 05
Ds — — 0
> — 0
TL/F/9910-4
Pin Names Description
Do-D7 Data Inputs
CP Clock Pulse Input
OE TRI-STATE Output Enable Input
0p-07 TRI-STATE Outputs
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o | Functional Description
The *AC/'ACT574 consists of eight edge-triggered flip-flops Function Table
with individual D-type inputs and TRI-STATE true outputs.
The buffered clock and buffered Output Enable are com- Inputs internal | Outputs Function
mon to all flip-flops. The eight flip-flops will store the state of OE CP D Q On
their individual D inputs that meet the setup and hold time H H L NG 2 Hold
requirements on the LOW-to-HIGH Clock (CP) transition.
With the Output Enable (OE) LOW, the contents of the eight H H H} NG z Hold
fiip-flops are avaitable at the outputs. When OF is HIGH, the H -~ L L z Load
outputs go to the high impedance state. Operation of the H - H H Z Load
OE input does not affect the state of the flip-flops. 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
H = HIGH Voltage Level
L = LOW Voitage Level
X = Immatenal
Z = High Impedance
_/~ = LOW-to-HIGH Transition
NC = No Change
Logic Diagram
0g Dy Dy ] D, Ds Dg Dy
cP —D% * * *
& & & o & 9 & .
c [ D [4 c D [ D 4 [ D [4 D
Q Q Q Q Q a Q @
o -0 >— - - - - - -
0Op 0, 0, 03 0, Os 05 0y
TL/F/9910-5
Please note that this diagram 18 providea only for the und ing of logic operations and should not be used to estmate propagation delays.
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Absolute Maximum Ratings (vote 1) Recommended Operating -
if Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales

Office/Distributors for availability and specifications. Supply Voltage (Vcc)

(Unless Otherwise Specified) (AC) 20Vto 6.0V
Supply Voltage (Vce) -0.5Vto +7.0v (ACT) 4.5V to 5.5V
DC Input Diode Current (I k) Input Voltage (V)) 0VioVee
Vi=—08v —20mA Output Voltage (Vo) 0Vio Voo
Vi = Vee +0.5v +20mA Operating Temperature (Ta)
DC Input Voltage (V) -0.5VtoVge +0.5V 74AC/ACT —40°Cto +85°C
DC Output Diode Current (Io) 54AC/ACT —55°Cto +125°C
Vo= —-05V —20 mA Minimum Input Edge Rate (AV/Af)
Vo = Vgg +0.5V +20 mA 'AC Devices
DC Output Voltage (Vo) —0.5Vto Vg +0.5V ViN from 30% to 70% of Ve
DC Qutput Source or Sink Current (o) 50 mA .VPC @3.3V, 4.5V, 5.5V 125 mV/ns
DC V¢ or Ground Current M'g&g.‘;%g;?:;:dge Rate (aV/aY
Per Output Pin (g or Ignp) +50 mA Vi from 0.8V to 2.0V
Storage Temperature (TgTg) —~65°Cto +150°C Veg @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (T;)
cop 175°C
PDIP 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, ta ensure that the system design 1s reliable aver its power supply,
temperature, and output/input loading vanables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.

DC Characteristics for ’AC Family Devices

74AC 54AC 74AC
Symbol Parameter Vee T = 25°C Ta= Ta = Units Conditions
) —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High Level | 30 | 1.5 2.1 2.1 2.1 VouT = 0.1V
Input Voltage 45 | 225 | 315 3.15 3.15 V | orVgc — 0.4V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vout = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 1.35 v orVeg — 0.1V
5.5 2.75 1.65 1.65 1.65
VoH Minimum High Level | 3.0 2.99 29 29 29 lout = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 v
5.5 5.48 5.4 54 54
*VIN = ViLorViy
3.0 2.56 24 2.46 —12mA
45 3.86 37 3.76 vV | Ion —-24 mA
55 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 | 0.1 0.1 0.1 loutr = 50 pA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 A
5.5 | 0.001 041 0.1 0.1
*ViN = ViLor Viy
3.0 0.36 0.50 0.44 12mA
45 0.36 0.50 0.44 vV | loL 24mA
5.5 0.36 0.50 0.44 24 mA
N Maximum Input 5.5 £0.1 10 £10 pA V| = Vg, GND
Leakage Current

*All outputs loaded; thresholds on input associated with output under test.
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| DC Characteristics for ’AC Family Devices (Continued)
74AC 54AC 74AC
Symbol Parameter ‘:3;’ Ta=25C | _ 55°cTt: o B o awc | Units | Conditions
Typ Guaranteed Limits
loz Maximum TRI-STATE VI (OE) = Vi, ViH
Leakage Current 5.5 +0.25 +5.0 +25 pA | VI = Voo, VanD
Vo = Vgg, GND
lotp tMinimum Dynamic 5.5 50 75 mA | Voip = 1.65V
lowp | Outeut Current 5.5 ~50 -75 mA | Voup = 3.85V
Icc Maximum Quiescent Vin = Veo
Supply Gurrent 55 40 80.0 40.0 PA | T GND

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

Note: Ijy and Icc @ 3.0V are guaranteed 1o be less than or equal to the respective limit @ 5.5V Voo
Icg for 54AC @ 25°C is identical to 74AC @ 25°C.

DC Characteristics for ’ACT Family Devices

74ACT S54ACT 74ACT
Symbol Parameter Vec | 1, = 25°c Ta= Ta = Units Conditions
W) A —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
Vin Minimum High Level 45 1.5 20 2.0 20 v Vout = 0.1V
Input Voltage 5.5 1.5 20 20 20 orVgg — 0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 0.8 v Vout = 0.1V
Input Voltage 5.5 15 0.8 0.8 0.8 orVeg — 0.1V
VoH Minimum High Level 45 | 4.49 4.4 4.4 4.4 v lout = —50 pA
55 5.49 5.4 5.4 5.4
*VIN = VILOTViH
4.5 3.86 3.70 3.76 Y loH —24 mA
55 4.86 4,70 4,76 —24 mA
Voo Maximum Low Level | 45 | 0001 | 0.1 0.1 0.1 y | lour=50uA
Qutput Voltage 55 | 0.001 0.1 0.1 0.1
*Vin = ViLorVip
4.5 0.36 0.50 0.44 v loL 24 mA
5.5 0.36 0.50 0.44 24 mA
Iin Maximum Input V| = Vg, GND
X +0. t1. K
Leakage Current 58 01 10 £1.0 BA
loz Maximum TRI-STATE VI =VILViH
Leakage Current 5.5 +0.25 50 125 RA Vo = Vo, GND
lcet Maximum Igg/Input 5.5 0.6 1.6 1.5 mA | V|=Vgc— 2.1V
loLD TMinimum Dynamic 5.5 50 75 mA | Vop = 1.65V
loup | Output Current 55 —50 -75 mA | Voup = 3.85V
Icc Maximum Quiescent ViN = Vo
Supply Current 55 4.0 80.0 40.0 pA or GND

*All outputs toaded; thresholds on input associated with output under test.
+Maximum test duration 2.0 ms, one output loaded at a time.
Note: Icc for 54ACT @ 26°C is identical to 74ACT @ 25°C.
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AC Electrical Characteristics: sec Soction 2 for Waveforms -
74AC 54AC 74AC
. _ o Ta = —55°C Ta = —40°C
Symbol Parameter V((\:’(; TCA _ :: 5: to +125°C to +85°C Units :‘:
L P CL = 50 pF CL = 50 pF .
Min Typ Max Min Max Min Max
fmMax Maximum Clock 3.3 75 112 55 60 MHz
Frequency 5.0 95 153 85 85
tpLH Propagation Delay 3.3 3.5 8.5 135 1.0 16.5 3.5 15.0 ns 2.3 4
CPto Op 5.0 20 6.0 9.5 1.5 11.5 2.0 11.0 !
tPHL Propagation Delay 3.3 35 7.5 12.0 1.0 15.0 3.5 135 ns 2.3 4
CPto O, 5.0 20 5.5 8.5 1.5 10.5 20 9.5 ’
tpzH Output Enable Time 3.3 25 7.0 11.0 1.0 13.0 25 12.0 ns 2.5
5.0 20 5.0 8.5 15 95 20 9.0
tpzL Output Enable Time 33 3.0 6.5 10.5 1.0 125 3.0 11.5 ns 2.6
5.0 2.0 5.0 8.0 1.5 9.5 1.5 9.0
trHz Output Disable Time 3.3 35 7.5 12.0 1.0 14.0 25 13.0 ns 25
5.0 2.0 6.0 9.5 1.5 11.5 1.5 10.5
tpLz Output Disable Time 3.3 2.0 5.5 9.0 1.0 10.5 15 10.0 ns 2.6
5.0 1.0 4.5 7.5 1.5 9.0 10 8.5
*Voitage Range 3.31s 3.3V 0.3V
Voltage Range 5.0 is 5.0V 0.5V
AC Operating Requirements: seo Section 2 for Waveforms
74AC 54AC 74AC
Ta= —55C | Ta= —40°C
* = g
Symbol Parameter v((‘;;; Té‘ _ “; :5: to +125°C to +85°C | Units :'g
L=50P CL=50pF | CL=50pF -
Typ Guaranteed Minimum
ts Set-Up Time, HIGH or LOW 3.3 05 25 4.5 3.0 ns 2.7
D to CP 5.0 0 1.5 35 20
th Hold Time, HIGH or LOW 3.3 —0.5 15 25 15 ns 2.7
Dnto CP 5.0 0 1.5 25 15
tw CP Puise Width 3.3 35 6.0 75 7.0 ns 2.4
HIGH or LOW 5.0 2.0 4.0 5.0 5.0
*Voitage Range 3.3 1s 3.3V 0.3V
Voltage Range 5.0 1s 5.0V 0 5V
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o AC Electrical Characteristics: see Section 2 for Wavetorms
74ACT 54ACT 74ACT
Ta = —55°C Ta= —40°C
- = o
Symbol Parameter v(‘\:lt; Tc‘ _ ;: 5:: to +125°C to +85°C Units :l:
L=30p CL = 50pF CL = 50pF -
Min Typ Max Min Max Min Max
fmax Maximum Clock Frequency 5.0 100 110 70 85 ns
toLH Propagation Delay 50 |26 70 10| 15 135 | 20 120 | ns | 23,4
CPto Oy
teHL Propagation Delay 50 | 20 65 100 15 125 15 110 | ns | 234
CPto Oy
tpzH Output Enable Time 50 | 20 64 95 15 11.0 1.5 10.0 ns | 25
tpzL Output Enable Time 50 | 20 60 90 15 11.0 1.5 10.0 ns 2.6
tPHZ Output Disable Time 5.0 20 70 105 1.5 12,0 1.5 1.5 ns 2-5
tpLz QOutput Disable Time 5.0 2.0 5.5 8.5 15 10.0 1.5 9.0 ns 2-6

*Voltage Range 5.0 is 5.0V x0.5V

AC Operating Requirements: see Section 2 for Wavetorms

74ACT S4ACT 74ACT
Ta= —56C | Ta= —40°C
* = 0
Symbol Parameter v(":;; 2‘ - -'5_025: to +125°C to +85°C Units :lg
L=p CL=50pF | C_=50pF "
Typ Guaranteed Minimum
ts Set-Up Time, HIGH or LOW 5.0 15 25 35 25 ns 2.7
Dy to CP : ' ’ ’ i
th Hold Time, HIGH or LOW _
Dy to CP 5.0 0.5 1.0 20 1.0 ns 2-7
tw CP Pulse Width
HIGH or LOW 5.0 25 3.0 5.0 4.0 ns 2-4
*Voitage Range 5.0 is 5.0V £0.5V
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Voo = OPEN
Cpp Power Dissipation Capacitance | 40.0 pF Ve = 5.0V
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