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Steps to Write into RAM

• Apply address to address lines

• Apply data to data input lines

• Activate write input & enable chip

For reads: do 1 and 3 using read input









Row/Column decoding

• 1K-word memory requires 10 address bits 
and a 10×1024 decoder

• The decoding can also be done with two 
5×32 decoder, one for the row and one for 
the column. The cell connected to the row-
column intersection is selected.









Used as programable logic, a PROM stores the truth table for N functions of M inputs.  
N = number of bits in each cell. 
M = number of address bits;  there are 2M memory locations in the PROM.



“x” indicates a connection, and a “1” in the truth table

Address 00000: cell contents is 10110110



Design a combinatorial circuit using a ROM. The 
circuit accepts a 3-bit input number and outputs 
a binary number equal to the square of the input.







“x” indicates a connection

PLA



Example: Implement the following boolean functions 
in a PLA:

F1(A,B,C) = ∑(0,1,2,4)
F2(A,B,C) = ∑(0,5,6,7)

PLA has limited # of ANDs: designer an use F or F’ to 
minimize the # of distinct product terms, the complement 
F’ if necessary. 
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PAL: Only inputs to AND gates can be programmed but one term (F1) can be re-used in other functions

PAL



Manipulate expressions so that a common term is identified. 
Assign common term to F1.





Inputs are I AND I’
and thus produces a 0 always

thus there is no connection 
at these points



• PAL practice: problem 7-24













Hamming code: Error Detection and Correction

• Include parity bits at power-of-two positions (1,2,4,8,etc)

• Compute correction bits





Single-error correction, double-error 

• To detect a double-error, add an aditional parity bit P 
= XOR (all other bits)

• 12-bit example: P13=XOR(1...12)

• If

• C=0 & P=0: no error

• C≠0 & P=1: single error at bit indicated by C

• C≠0 & P=0: double error detected

• C=0 & P=1: error in P13






