
SINGLE-ERROR 
HAMMING CODE DETECTOR 

AND GENERATOR

MC4041P*

MC4300/MC4000 series

T ra n s m it te d  
P a r ity  B its

Message
B its

10 15  6 1
M 3 0  0 M 2 9 M 1 9 M 02 9 M 1 9 I \

bl .aL — o 9 In p u ts

MC4041Pi u n  11 i
— o p i  G e n e ra te d  
- o  P2 P a rity

C o m p a re  C irc u it  
(E x c lu s iv e  " O R "  

O f  C o rre s p o n d in g  
I n p u ts )

~ °  E r r o r  D e te c t io n ;  
— o B in a ry  C o d e  o f  
— o B it  in  E rro r.

O u tp u t Q 0 Q1 Q 2 Q 3 Q 4 Q 5 Q 6 Q 7
Pin N o. 13 14 12 11 5 4 2 3

TRUTH TABLE (POSITIVE LOGIC)

INPUT OUTPUT

D c B A 7 6 5 4 3 2 1 0

0 0 0 0 1 1 1 1 1 1 1 0
0 0 0 1 0 0 1 1 1 0 0 1
0 0 1 0 0 0 1 0 0 1 0 1
0 0 1 1 1 1 1 0 0 0 1 0
0 1 0 0 0 0 0 1 0 0 1 1
0 1 0 1 1 1 0 1 0 1 0 0
0 1 1 0 1 1 0 0 1 0 0 0
0 1 1 1 0 0 0 0 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 1 1 1 0 0 0 1 1 0
1 0 1 0 1 1 0 1 1 0 1 0
1 0 1 1 0 0 0 1 1 1 0 1
1 1 0 0 1 1 1 0 1 1 0 0
1 1 0 1 0 0 1 0 1 0 1 1
1 1 1 0 0 0 1 1 0 1 1 1
1 1 1 1 1 1 1 1 0 0 0 0

Simple Parity: T h e  o u tp u ts  o f 
b its  0 , 6 , a nd  7 p ro v id e  p a r i ty  
c h e ck  o ve r th e  4  message b its .

Hamming Detection and Correc­
tion: B its  1, 2, a n d  3 p e r fo rm  
th e  p a r i ty  c a lc u la t io n s  necessary 
f o r  H a m m in g  C ode g e n e ra tio n  o r 
d e te c t io n  on 4  m essage b its . F o r  
g re a te r th a n  4  b its  pe r m essage, 
R O M 's  m a y  be cascaded. In these 
cases, b its  4 , 5, 6 , a n d  7 p e r fo rm  
th e  necessary p a r i ty  c a lc u la tio n s .

T o ta l  P o w e r D is s ip a tio n  = 2 4 0  m W  
ty p /p k g

F o r m o re  in fo r m a t io n  on  th is  fu n c ­
t io n  and  its  uses, see A p p l ic a t io n  N o te  
A N -4 4 6 , " T h e  X C 1 7 0  1 2 8 -B it  Read 
O n ly  M e m o r y " .

The MC4041P is a programmed 128-bit Read Only 
Memory suitable for a variety of error detection and 
correction applications.

Simple parity trees for error detection can be con­
structed using the MC4041P as the basic building 
block. Also, more complex error control schemes, 
suchasHamming single error detection and correction, 
can be implemented with this device.

Features:
Address times <  45 ns 
Outputs sink 20 mA 
Output capacitance < 7.0 pF @ 1.5 V 
Wired OR capability to 64 memories

ENABLE INPUT TRUTH TABLE 
(POSITIVE LOGIC)

E E Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0
0 0 1 1 1 1 1 1 1 1
0 1 1 1 1 1 1 1 1 1
1 0 1 1 1 1 1 1 1 1
1 1 FUNCTION ENABLED

PARITY TREE FOR 16-BIT WORD

Links removed if logic "1 ”  state desired.

•P suffix = 16-pin dual in-line plastic package (Case 612).



MC4041P (continued)

INPUT and OUTPUT LOADING FA CTO RS  
with respect to M T TL and M DTL families

Note: Differences in MC4000 series loading factors result from 
differences in specifications for each family.
** Applies only when input is being driven by M DTL gate with 2 kohm  

pullup resistor. Logic “ 1 ” state drive limitations of gates with 6 k 
ohm pullup resistors reduce drive capability to fan-out of 3.

M C 4000 M C 4000
IN P U T O U T P U T

L O A D IN G L O A D IN G
F A M IL Y F A C T O R F A C T O R

M C 4000 1.0
MC 400 1.0
M C 2000 0.67 Open

M C 3000 0.7 C o lle c to r

M C 7400 1.0
I q  l  = 20 m A

MC 830 1 .1 5 **

MAXIMUM RATINGS
Rating Symbol Value Unit

S u p p ly  V o lta g e V C C - 0 . 5  t o + 7 . 0 V d c

S u p p ly  O p e ra t in g  V o lta g e  R a n g e V C C 4 .5  t o  5 .5 V d c

I n p u t  V o lta g e V in - 1 . 5  t o + 5 . 5 V d c

O p e ra t in g  T e m p e r a tu r e  R a n g e T a 0  to  + 7 5 ° C

S to r a g e  T e m p e r a tu r e  R a n g e T stg - 5 5  t o + 1 2 5 ° C

E L E C T R IC A L  C H A R A C T ER IST IC S  (TA  = 0 to +75°C)
C h a r a c te r is t ic S y m b o l M in M a x U n it

A d d re ss  I n p u t  F o r w a r d  C u r r e n t  
( V A  =  0 , V C C  =  5 .0  V d c )

I F
1 .6

m A d c

E n a b le  I n p u t  F o r w a r d  C u r re n t  
( V E  =  0 ,  V C C  =  5 . 0  V d c )

I f
- 1 .6

m A d c

A d d re s s  I n p u t  L e a k a g e  C u r re n t  
( V A  =  5 .5  V d c , V C C  =  5 . 0  V d c )

I r
- 1 0 0

ju A dc

E n a b le  I n p u t  L e a k a g e  C u r re n t  
( V E  =  5 .5  V d c , V C C  =  5 .0  V d c )

Ir
. 1 0 0

M Adc

L o g ic a l  “ 0 ”  O u tp u t  V o lta g e
( I O L  =  2 0  m A d c , V I L  =  0 .9  V d c , V IH  =  2 .0  V d c , V c c  =  4 .7 5  V d c )

V 0 L
0 .4 5

V d c

L o g ic a l  “ 1 ”  O u tp u t  L e a k a g e  C u r r e n t
( V i l  =  0 .9  V d c , V i h  =  2 .0  V d c , V E E x  =  7 .0  V d c , V c c  =  5 .2 5  V d c )

I C E X
- 1 0 0

M Adc

P o w e r  S u p p ly  D r a in  C u r r e n t
(M e m o ry  E n a b le d , V q q  =  5 .2 5  V d c ) I P D  m a x 7 3

m A d c

(M e m o r y  D is a b le d , V c c  =  5 - 2 5  V d c ) I P D  m in - 5 5

SWITCHING TIM ES (VCC = 5.0 Vdc)
P o s it iv e  I n p u t  A d d re s s  to  P o s itiv e  O u tp u t

I q l  =  1 0  m A
d riv in g  

3 0  p F

t +  + - 4 5 ns

N e g a tiv e  I n p u t  A d d re s s  to  N e g a tiv e  O u tp u t t — 4 5 ns

P o s it iv e  I n p u t  A d d re s s  o r  E n a b le  t o  N e g a tiv e  O u tp u t
t + - - 4 5 ns

N e g a tiv e  In p u t  A d d re s s  o r  E n a b le  to  P o s itiv e  O u tp u t
t ~ + 4 5 n s


