CS150 Spring 97

Page 1.1. 1

CS150 Newton 14.2. 1

Outline

m Last time:

Ô Where to from here?

Ô The responsibilities of a technologist

Ô CS150: once over lightly

Ô Relationship to other courses in EECS

m This lecture:

Ô Error Detection & Correction

Ô State Assignment in Asynchronous

CS150 Newton 14.2. 2

Error Detection & Correction

m As transistors & wires become smaller, the number of

electrons used to represent a stored 1 or 0 decreases

m The probability that a cosmic ray, alpha particle, local

electric field ( crosstalk ) or some other disturbance will

change a stored value (or even the value on a wire)

increases

m Two aspects:

Ü Error detection (e.g. parity)

Ü Error correction (e.g. Hamming Codes)

W 2-bit detect, 1-bit correct

CS150 Spring 97

Page 1.1. 2

CS150 Newton 14.2. 3

Hamming Codes

m Most common types of error-correcting codes used in

RAM

m Basedon work of R. W. Hamming

m k parity bits are added to an n-bit word, forming a new

n+k bit word

m The positions numbered with powers of two are reserved

for the parity bits

m Can be used with words of any length

m Example: 8-bit data word 11000100

1 2 3 4 5 6 7 8 9 10 11 12

P 1 P 2 1 P 4 1 0 0 P 8 0 1 0 0

CS150 Newton 14.2. 4

Hamming Codes

m Calculate parity bits as follows:

P