54F/74F521
8-Bit Identity Comparator

General Description

The 'F521 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 expansion
input Io—pg also serves as an active LOW enable input.

NNational Semiconductor

May 1995

Features

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

W 20-pin package

Commercial Military chmk:g: Package Description
74F521PC N20A 20-Lead (0.300" Wide) Molded Dual-In-Line
54F521DM (Note 2) J20A 20-Lead Ceramic Dual-In-Line
74F521SC (Note 1) M20B 20-Lead (0.300” Wide) Molded Small Outline, JEDEC
74F521SJ (Note 1) M20D 20-Lead (0.300" Wide):Molded Small Outline, EIAJ
74F521MSA (Note 1) MSA20 20-Lead Molded Shiink-Small Outline, EIAJ type II

Logic Symbols

Note 1: Devices also available in 13" reel. Use suffix = SCX, SIX and MSAX.
Note 2: Military grade device with environmental and burn-in processing. Use suffix = DMQB.
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Unit Loading/Fan Out

Connection Diagrams

Pin Assignment for DIP,
SOIC, SSOP and Flatpak
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54F/74F
Pin Names Description uU.L. Input I/l
HIGH/LOW Output lgy/loL
Ap-A7 Word A Inputs 1.0/1.0 20 puA/—0.6 mA
Bo-B7 Word B Inputs 1.0/1.0 20 pA/—0.6 mA
Ta=B Expansion or Enable Input (Active LOW) 1.0/1.0 20 nA/—0.6 mA
Op=gB Identity Output (Active LOW) 50/33.3 —1mA/20 mA
Truth Table
Inputs Output
Ta-B A,B Oap-B H = HIGH Voltage Level
B L = LOW Voltage Level
L A=8B L *Ag = Bo, Ay = By, Ap = By, elc.
L A+#B H
H A = B* H
H A+#B H

g

Ia=B
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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.




Absolute Maximum Ratings (note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —55°Cto +125°C

Recommended Operating
Conditions

Free Air Ambient Temperature

Military
Commercial

Supply Voltage

—55°Cto +125°C
0°Cto +70°C

Junction Temperature under Bias —55°Cto +175°C Military +4.5Vto +5.5V
Plastic —55°Cto +150°C Commercial +4.5Vto +5.5V
Vcc Pin Potential to
Ground Pin —0.5Vto +7.0V
Input Voltage (Note 2) —0.5Vto +7.0V
Input Current (Note 2) —30 mAto +5.0 mA
Voltage Applied to Output
in HIGH State (with Vogg = 0V)
Standard Output —0.5Vto Ve
TRI-STATE® Output —0.5Vto +5.5V
Current Applied to Output
in LOW State (Max) twice the rated lg (mA)
Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under
these conditions is not implied.
Note 2: Either voltage limit or current limit is sufficient to protect inputs.
DC Electrical Characteristics
Symbol Parameter S4F/74F Units Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 \" Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 Recognized as a LOW Signal
Vep Input Clamp Diode Voltage —1.2 \ Min IN= —18 mA
VoH Output HIGH 54F 10% Voo 2.5 loH= —1mA
Voltage 74F 10% Vo 2.5 \" Min loH= —1mA
74F 5% Voo 27 loH= —1mA
VoL Output LOW 54F 10% Voo 0.5 v Min loL = 20 mA
Voltage 74F 10%Nce 0.5 loL = 20 mA
i1 Input HIGH 54F 20.0 -~
Current 74F 5.0 A Max | Vin = 2.7V
IBvI Input HIGH Current  54F 100 _
Breakdown Test 74F 7.0 pA Max | ViN = 7.0V
IcEX Output HIGH 54F 250 -~
Leakage Current 74F 50 KA Max Vour = Veo
Vip Input Leakage Ip =19 pA
Test 74F 4.78 v 0.0 All Other Pins Grounded
lop Output Leakage Viop = 150 mV
Circuit Current 74F 3.7% HA 0.0 All Other Pins Grounded
i Input LOW Current —0.6 mA Max | VN = 0.5V
los Output Short-Circuit Current —60 —150 mA Max | Vourt = 0V
IccH Power Supply Current 21 32 mA Max | Vo = HIGH




AC Electrical Characteristics

74F 54F 74F
Ta = +25°C
Ta, Vce = Mil Ta, Ve = C .
Symbol Parameter Vee = +5.0V é’ 2(350 FI AC (2:50 :m Units
Cy = 50 pF L=>oP L= P

Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.0 7.0 10.0 3.0 14.0 3.0 11.0 ns
tpHL AnorBntoOp—p 45 7.0 10.0 40 15.0 40 11.0
tPLH Propagation Delay 3.0 5.0 6.5 3.0 8.5 3.0 7.5 ns
tpHL Ta=gtoOp=p 3.5 6.5 9.0 3.5 13.5 3.5 10.0
Applications

Ripple Expansion
Ao By A7 By Ag Bg  Ay5Bys A1gBig  Az3By3
ENAL%VS —0 a8 Ia=p la=g
Oa=g Op=g Op=g
TL/F/9545-6
Parallel Expansion
Ao Bp A7 By Ag By AysBis ArgBis  Ax3Baz
—e—0] la=8 =g k=8
Opr=g Op=g Oa=g
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Ordering Information

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

74F 521 S C

X
Temperature Range Family 47_ T— Special Variations

74F = Commercial QB = Military grade device with
54F = Military environmental and burn-in
. processing
Device Type X = Devices shipped in 13" reel
Package_Code _ Temperature Range
P = Plastic DIP C = Commercial (0°C to +70°C)
D = Geramic DIP M = Military (—55°C to + 125°C)
F = Flatpak NOTE:
S = Small Outline SOIC JEDEC Not required for MSA package code

SJ = Small Outline SOIC EIAJ
MSA = Shrink Small Outline (EIAJ SSOP)




Physical Dimensions inches (millimeters)
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Physical Dimensions inches (millimeters) (Continued)

> 0.492 - 0.500
B (12.50 - 12.70)

|

0°-8° 0.295-0319 0.205-0213
(7.493-8.103) (5.207 - 5.410)
EEEEEEELE
0.016 - 0.031 1 2 3 4 5 6 1 8 8 10
{0.406—0.787)
DETAIL F
0071 oo 0.067 - 0.083
0.006- 0.010 (1~W3) (1 702-2.108)
{0152-0.254)
0.049 T 0.0
e e ( 270) oooo 0.010
{0.000— 0.254)
SEE DETAIL F 0.014-0.020
{0.356-0.508)
M20D (REV A)
20-Lead (0.300" Wide) Molded Small Outline Package, EIAJ (SJ)
NS Package Number M20D
1.013-1.040
0.092 X 0.030 228 2642)
2,337 X0. 0.032:0,
2337 X ‘;ZE”\ 5]l [ (@ [0 () F] [ o mim
N ! RAD
PIN NO.IIDENT\ @ 0.260 +0.005 o1
6.604 +0.127 PIN NO. 1 IDENT
0.280 . J( i ! \.
@112) T T G [ O ] o ™ T
0.090
— i OPTION 2
70'302 0320 - (2.286)
(7.620-8.128) 0.060 NOM 0040 __ | OPTION? 0130 0.008
0.065 (1.528) (1.016) 4° (aX) =
e Tvp ’7 W,,_’ {3302 0.127)
! | A | 0.145-0.200
(3.683-5.080)
95%5° 0.009-0.015 90°:0.004° ]
U™ (0.220-0.381) 0.020
‘ TYP 0.100:0.010 __l l__ T oaseon {0sos)
0.060+0.005 253020254) 0.0180.003 BaTs-asie]  MIN
s 00 (szesnazr) | @45720079)
-0.015
+1.016
(8255 70.381)

20-Lead (0.300" Wide) Molded Dual-In-Line Package (P)
NS Package Number N20A

N20A (REV G)




Physical Dimensions inches (millimeters) (Continued)
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20-Lead (0.300” Wide) Molded Shrink Outline Package, EIAJ, Type Il (MSA)
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54F/74F521 8-Bit Identity Comparator

Physical Dimensions inches (millimeters) (Continued)
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NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.
National National National National National Semiconductores National Semiconductor
Corporation GmbH Japan Ltd. Hong Kong Ltd. Do Brazil Ltda. (Australia) Pty, Ltd.
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Fax: (3) 558-9998

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.






