
Semiconductor

54F/74F420
Parallel Check Bit/Syndrome Bit Generator
General Description
The ’F420 is a parallel check bit/syndrome bit generator. 
The ’F420 utilizes a modified hamming code to generate 7 
check bits from a 32-bit dataword, in 15 ns, when operated 
in the check bit generate mode. When operated in the syn
drome generate mode, the check bits and data bits

read from memory are utilized in a parity summer to gener
ate syndrome bits upon error detection. The maximum error 
count detectable is 2. A single error detect can occur in 
18 ns; a double error detect in 22 ns. The syndrome bit 
generation can be output in 15 ns (maximum).
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Pin Assignment 
for DIP and Flatpak

c0 - 1 48 - s 0
c, - 2 47 - S ,

c2 - 3 46 -SEF

C3 " 4 45 -DEF

c4 - 5 44 -C B

C5 “ 6 43 -N C

C6“ 7 42 - ° 3 1
D0 - 8 41 -D30

D1“ 9 40 - ° 2 9
d2 - 10 39 — °28

° 3 - 11 38 - d27

vcc“ 12 37 - d26
GND- 13 36 — GND

° 4 - 14 35 — °25

d5 - 15 34 - d24

d6 ” 16 33 - ° 2 3
d7- 17 32 - d22

° 8 " 18 31 - d2.

d9- 19 30 — °20

D 10- 20 29 - D , g

D11- 21 28 — °18

°12“ 22 27 - D t7

° 1 3 - 23 26 - D ie
DU - 24 25 - D is
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Pin Names Description
54F/74F

U.L.
HIGH/LOW

Input l|H/ l |L 
Output loH^OL

C0-C6 Check Bit/Syndrome Bus Inputs/ 3.5/1.083 70 /xA / —0.65 mA
Outputs 150/40 (33.3) - 3  mA/24 mA (20 mA)

D0-D 31 Data Bit Bus 1.0/1.0 20 jtxA/ —0.6 mA
CB Check Bit Control 1.0/1.0 20 jx/K/ —  0.6 mA
DEF Double Error Flag 50/33.3 - 1 mA/20 mA
SEF Single Error Flag 50/33.3 -1  mA/20 mA
S q, S i Mode Control 1.0/1.0 20 /xA / —0.6 mA
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Memory

Cycle Function
Si

Control
So

Check Bit CB Control 
I/O

Error Flags 
SEF DEF

Write Generate Check Bits L L Output Check L H H
Read Read & Flag H L Input H Enabled
Read Latch Check Bits H H Inputs H Enabled
Read Output Syndrome Bits H H Output Syndrome Bits L Enabled
Diagnostics Input Diagnostic 

Data Word
H H Latched Check 

Outputs High-Z
H Enabled

Diagnostics Input Diagnostic 
Data Word

L H Output Latched 
Check Bits

L Enabled

Diagnostics Input Diagnostic 
Data Word

H H Output Syndrome 
Bits

L Enabled

Block Diagram
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Absolute Maximum Ratings (Note d  Recommended Operating
If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales 4 : , 4 mw fln ł T flr«nflrał.,ra
Office/Distributors for availability and specifications. Military -55°C to +  125°C 
Storage T emperature -  65°C to + 150°C Commercial 0°C to +  70°C 
Ambient Temperature under Bias -  55°C to + 125°C Supply Voltage
Junction Temperature under Bias -55°Cto +175°C Military + 4.5Vto+5.5V 
VCc Pin Potential to Commercial +  4.5V to +  5.5V 

Ground Pin - 0.5V to +  7.0V 
Input Voltage (Note 2) -  0.5V to +  7.0V 
Input Current (Note 2) -3 0  mA to +  5.0 mA 
Voltage Applied to Output 

in HIGH State (with Vqq =  0V)
Standard Output -  0.5V to Vcc 
TRI-STATE® Output -0.5V to +  5.5V 

Current Applied to Output
in LOW State (Max) twice the rated Iql (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 54F/74F Units Vcc Conditions

Min Typ Max
V|H Input HIGH Voltage 2.0 V Recognized as a HIGH Signal

V|L Input LOW Voltage 0.8 V Recognized as a LOW Signal

VcD Input Clamp Diode Voltage -1 .2 V Min IlN =  —18 mA, Dn, CB, So, S-|

VqH Output HIGH 54F 10% VCc 
Voltage 54F10% VCc 

74F10% VCc 
74F10% VCc 
74F 5% VCc 
74F 5% VCc

2.5
2.4
2.5 
2.4
2.7
2.7

V Min

Iqh = “ 1 mA (All Outputs) 
Ioh =  _ 3mA (C0-C 6)
Iqh =  -1  mA (All Outputs) 
l0H =  - 3  mA (Co-C6)
Ioh = “ 1 mA (All Outputs) 
Ioh =  “ 3 mA (Co-Cg)

VOL Output LOW 54F 10% VCc 
Voltage 74F10% VCc 

74F10% VCc

0.5
0.5
0.5

V Min
Iol = 20 mA (All Outputs) 
Iql =  20 mA (DEF, SEF) 
Iol = 24 mA (Cq-C o)

IlH Input HIGH 54F 
Current 74F

20.0
5.0 /jlA Max V|N =  2.7V

Ibvi Input HIGH Current 54F 
Breakdown Test 74F

100
7.0 julA Max V|N =  7.0V

ICEX Output HIGH 54F 
Leakage Current 74F

250
50 juA Max VoUT =  V CC

V|D Input Leakage 7A[= 
Test 4.75 V 0.0 l|D = 1-9 jaA

All Other Pins Grounded

lOD Output Leakage 74f_ 
Circuit Current 3.75 fxA 0.0 V|0D = 1.50 mV 

All Other Pins Grounded

•bvit Input HIGH Current 
Breakdown Test (I/O) 1.0 mA Max V,n =  5.5V (C0-C 6)

IlL Input LOW Current -0 .6 mA Max V|N = 0.5V (Dn, CB, S0, SO

l|H + •OZH Output Leakage Current 70 julA Max V0 UT = 2.7V (Co-Ce)
l|L + l0ZL Output Leakage Current -650 ju,A Max vOUT = °-5V (Co-C6)
los Output Short-Circuit Current -6 0  -150 mA Max VoUT = 0V
Izz Bus Drainage Test 500 fiA 0.0V V0 UT = 5.25V
>CCH Power Supply Current 130 mA Max V0 = HIGH

>CCL Power Supply Current 130 mA Max V0 = LOW

iccz Power Supply Current 130 mA Max VQ = HIGH Z
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AC Electrical Characteristics

Symbol Parameter

74F 54F 74F

Units
Ta = +25°C 
VCC =  +5.0V 

CL = 50 pF

TA,V Cc = Mil 
CL = 50 pF

Ta, Vcc = ^ om
CL = 50 pF

Min Typ Max Min Max Min Max

tpi_H
tpHL

Propagation Delay 
Dn to Cn

5.0 20.0
5.0 17.0

5.0 22.0
5.0 19.0

ns

tpLH
tpHL

Propagation Delay 
Dn/Cn to SEF

5.0 20.0
4.0 16.0

5.0 22.0
4.0 18.0 ns

tpLH
tpHL

Propagation Delay 
Dn/Cn to DEF

6.0 24.0
5.0 21.0

6.0 26.0 
5.0 22.0

ns

tpLH
tPHL

Propagation Delay 
S1 to Cn

4.0 18.0
3.0 13.0

4.0 19.0
3.0 14.0 ns

tpLH
tPHL

Propagation Delay 
S1 to SEF/DEF

4.0 14.0
3.0 9.0

4.0 15.0
3.0 10.0 ns

tpZH
tpZL

Output Enable Time 2.0 12.0 
2.0 11.0

2.0 13.0
2.0 12.0

ns
tpHZ
tpLZ

Output Disable Time 1.0 7.5
1.0 7.5

1.0 8.0 
1.0 8.0

AC Operating Requirements

Symbol Parameter

74F 54F 74F

UnitsTa = +25°C 
VCC = +5.0V TA,V CC = Mil Ta, Vcc = Com

Min Max Min Max Min Max
ts (H )
ts (L )

Setup Time, HIGH or LOW 
Cn to So

5.0
5.0

5.0
5.0 ns

th(H)
th(L)

Hold Time, HIGH or LOW 
Cn to Sq

5.0
5.0

5.0
5.0 ns

tw(L) Clock Pulse Width LOW 8.0 8.0 ns
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Timing Waveforms
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FIGURE 420-a.
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FIGURE 420-b.

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

Temperature Range Family------
74F = Commercial 
54F = Military
29F =  Commercial or Military 

Device Type-------------------------

74F 420 P

Package Code------------------------------------
Q = Plastic Leaded Chip Carrier (PCC)

C

Special Variations
QR = Commercial grade device with 

burn-in
QB = Military grade with

environmental and burn-in 
processing shipped in tubes

Temperature Range 
C = Commercial (0°C to + 70°C) 
M = Military (-55°C to +125°C)
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