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54AC/74AC521 « 54ACT/74ACT521

8-Bit Identity Comparator

General Description

The 'AC/'ACT521 is an expandable 8-bit comparator. It
compares two words of up to eight bits each and provides a
LOW output when the two words match bit for bit. The ex-
pansion input . = b also serves as an active LOW enable
input.

Ordering Code: see section 8

Logic Symbols

Features

in Compares two 8-bit words in 6.5 ns typ
id Expandable to any word length

Ea 20-pin package

m Outputs source/sink 24 mA

a 'ACT521 has TTL-compatible inputs

Connection Diagrams

Pin Assignment
for DIP, Flatpak and SOIC

Pin Assignment
for LCC
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M Truth Table
Inputs Outputs
m=B A B =8
L A= B* L
L A"B H
H A= B H
H A" B H

H = HIGH Voltage Level
L = LOW Voltage Level
*Ao = Bqg Ai = Bi, A2 = B2 etc.

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.

4-230



Absolute Maximum Ratings (\ded

If Military/Aerospace specified devices are required,
Semiconductor Sales
Office/Distributors for availability and specifications.
Supply Voltage (VCc)
DC Input Diode Current (lik)
V| = -0.5V
V, = VOC + 0.5V
DC Input Voltage (V|)

please contact the National

DC Output Diode Current (Iqk)
-0.5Vv
VCc + 0.5V

VO =
Vo =

DC Output Voltage (Vq)
DC Output Source
or Sink Current (Iq)

DC Vcc or Ground Current
per Output Pin (ICc or Ignd)

Storage Temperature (Tstg)
Junction Temperature (Tj)

CDIP
PDIP

- 0.5Vto + 7.0V

-20 mA
+20 MA

- 0.5Vto VCc + 0.5V

-20mA
+20 mA

-0.5V toVCc + 0.5V

+50 mA

+50 mA
—65°C to + 150°C

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, output/input loading variables. National does not recommend
operation of FACTm circuits outside databook specifications.

Recommended Operating

Conditions
Supply Voltage (VCc)
'AC
'ACT
Input Voltage (V)
Output Voltage (Vo)

Operating Temperature (Ta)
74AC/ACT
54AC/ACT

Minimum Input Edge Rate (AV/At)
"AC Devices
V|n from 30% to 70% of Vcc
VCc @3.3V, 4.5V, 5.5V
Minimum Input Edge Rate (AV/At)
'ACT Devices
Vin from 0.8V to 2.0V
VCc @4.5V, 5.5V

DC Characteristics for 'AC Family Devices

Symbol

V|H

VL

VOH

VOL

N

Parameter

Minimum High Level
Input Voltage

Maximum Low Level
Input Voltage

Minimum High Level
Output Voltage

Maximum Low Level
Output Voltage

Maximum Input
Leakage Current

Vce

V)

3.0
4.5
5.5

3.0
4.5
55

3.0
4.5
55

3.0
4.5
5.5

3.0
4.5
55

3.0
4.5
55

55

74AC

ta = +25°C
Typ

15 21

225 315

275  3.85

15 0.9

225 135

275 165

299 29

449 44

549 54

2.56

3.86

4.86

0.002 01

0001 01

0001 01

0.36

0.36

0.36

+0.1

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

54AC 74AC

TA = Ta =

—55°Cto + 125°C  —40°Cto +85°C

Guaranteed Limits

21 21
3.15 3.15
3.85 3.85
0.9 0.9
1.35 1.35
1.65 1.65
2.9 2.9
4.4 4.4
5.4 5.4
2.4 2.46
3.7 3.76
4.7 4.76
0.1 01
0.1 0.1
0.1 0.1
0.50 0.44
0.50 0.44
0.50 0.44
+1.0 +1.0
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Units

2.0V to 6.0V
4.5V to 5.5V

OVto Vcc
0V to Vcc

- 40°Cto + 85°C
- 55°Cto +125°C

125 mV/ns

125 mV/ns

Conditions

VOUT = 0.1V
O Vog "0 Vv

VOUT = 0.1V
orVcec ~ 0.1V
OUT = “ 50 p,A
*VIN = V]|Lor V|H
-12mA
Igh -24mA
-24 mA
Igut = 50 pA
"Vin = V|LorV|H
12 mA
Igl 24 mA
24 mA
V, = VCc. gnd



DC Characteristics for 'AC Family Devices (continued)

74AC 54AC 74AC

VCC ta = ta = :

Symbol Parameter Ta = +25°C Units
4 V) a —55°Cto + 125°C  —40°Cto +85°C
Typ Guaranteed Limits

wold tMinimum Dynamic 55 50 75 mA
OHD Output Current 55 50 75 mA
*ce Maximum Quiescent ;o 8.0 160.0 80.0 fiA

Supply Current

*All outputs loaded; thresholds on input associated with output under teS.

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

Note: ljnand Ice @3.0V are guaranteed to be less than or equal to th€) respective limit @5.5V Vcc-
Icc for 54AC @ 25°C is identical to 74AC @ 25°C.

DC Characteristics for 'ACT Famih Devices

T4ACT 54ACT T4ACT
VCc ta = ta = .
Symbol Parameter Ta = + 25°C Units
y v @ _55°Cto + 125°C  —40°Cto +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 15 2.0 2.0 2.0 v
Input Voltage 55 15 2.0 2.0 2.0
VIL Maximum Low Level 4.5 1.5 0.8 0.8 0.8 v
Input Voltage 5.5- 15 0.8 0.8 0.8
VOH Minimum High Level 4.5 4.49 4.4 4.4 4.4 v
Output Voltage 55 5.49 5.4 5.4 5.4
4.5 3.86 3.70 3.76 v
55 4.86 4.70 4.76
VOL Maximum Low Level 4.5 0.001 0.1 0.1 0.1 v
Output Voltage 55 0.001 0.1 0.1 0.1
4.5 0.36 0.50 0.44 v
5.5 0.36 0.50 0.44
.in Maximum Input .
5.5 +0.1 +1.0 +1.0 JXA
Leakage Current
o Maxi
cer aximum 55 06 16 15 mA
Icc/Input
wold tMinimum Dynamic 55 50 75 mA
OHD Output Current 55 50 75 mA
. Maximum Quiescent
cc Q 55 8.0 160.0 80.0 juA

Supply Current

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note: ICc for 54ACT @25°C is identical to 74ACT @ 25°C.
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Conditions

VOLD = 1.65V Max
Vohd = 3.85V Min

VIN = Vcc
or GND

Conditions

VoUT = 0.1V
orVcc " 0.1V

vOuT = 0.1V
orVcc “ 0.1V

I0UT = * 50 juA

#VIN = V|_orV|H

s -24 mA
'OH -24 mA
cout = 50 juA

*VIN = V[LorV|H
24 mA
oL 24 mA

V| = Vcc, gnd

V, = vCC*" 2.1V

VoLD = 1.65V Max
Vohd = 3.85V Min

VIN = Vcc
or GND



AC Electrical CharacteristicS: see section 2 for Waveforms

Symbol

tpLH

tpHL

tpLH

tpHL

Parameter

Propagation Delay
AnorBntoOA=b

Propagation Delay
AnorBnto 0A=0
Propagation Delay
IA=bto0A=B

Propagation Delay
IA=bto0A=0

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

AC Electrical Characteristics: see section 2 for waveforms

v Cc*
W)

3.3
5.0

3.3
5.0

33
5.0

3.3
5.0

Min
3.5
2.5

4.5
3.0

3.0
25

3.0
2.0

74AC
Ta = +25°C
CL = 50 pF
Typ Max
7.0 11.0
5.0 8.0
7.5 11.5
55 8.5
55 8.0
4.0 6.0
55 8.0
4.0 6.0

T4ACT
VCC* Ta = +25°C
Symbol Parameter
4 ) CL = 50 pF
Min Typ Max
tpLH Propagation Delay 50 30 55 90
AnorBnto 0A=b ’ ’ ' '
tpHL Propagation Delay 50 30 6.0 100
AnorBnto Oa = B
tPLH Propagation Delay 50 20 40 65
TA=Bto0OA=B
tpHL Propagation Delay 50 25 50 75
Ta=btoOa =B
*Voltage Range 5.0 is 5.0V + 0.5V
Capacitance
Symbol Parameter Typ
CIN Input Capacitance 4.5
CpD Power Dissipation Capacitance 40
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54AC 74AC
Ta = —55°C Ta = —40°C
to + 125°C to + 85°C
CL = 50 pF CL = 50 pF
Min Max Min Max
1.0 15.0 3.0 12.0
1.5 10.5 2.0 9.0
1.0 15.0 3.5 12.5
15 10.5 2.5 9.0
1.0 10.5 25 9.0
15 8.0 2.0 7.0
1.0 10.5 2.5 9.0
15 8.0 2.0 7.0
54ACT T4ACT

Ta = —55°C TA = —40°C
to +125°C to +85°C
CL = 50 pF CL = 50 pF
Min Max Min Max
15 11.0 25 9.5
1.5 12.0 25 11.0
15 7.5 2.0 7.0
1.5 8.5 2.0 8.0
Units Conditions

PF Vcc 5.0V

pF VCc = 5.0V

Units

ns

ns

ns

ns

Units

ns

ns

ns

ns

Fig.
No

2-3,4
2-3,4
2-3, 4

2-3, 4

Fig.
No.
2-3,4
2-3,4
2-3,4

2-3,4



Applications

Ripple Expansion
A0 BO A7 BT A8 B3 Al5BIS al6ble  A23B23

TL/IF/9964-6

Parallel Expansion
A0 BO A7 BT A8 B8  AISBI5 A16B16  A23B23

TLIF/9964-7
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