ECE 270

Introduction to Digital System Design Spring 2019

Homework 13 - Key

1. [11 pts] Complete the system control table, below, and derive the system control equations
needed to complete Step 5 of Experiment 13. Write out each equation using Verilog syntax.

Decoded | Instruction

State | Mnemonic |2 | SIS IZ IS 18 Y355 ]E |¥
Sldaja]l=|=|<]<|]<|<]|=]O

S0 — HlH]H

S1 HLT LyLjpdjLjdjdjL]|jd]d]jd]lL

S1 LDA H N

S1 ADD H H

Sl SUB H H H

S1 AND H Hlel A

S1 STA H H | H

S1 INA " T m

S1 OUA H H

Upon execution

of HLT instruction, all synchronous control signals should be negated

(combinational control signals are don’t cares).

Equations for each system control equation (written as assignment statements in Verilog):

assign MWE
assign PCC
assign POA
assign IRL
assign IRA
assign AOE
assign ALE
assign ALX
assign ALY
assign IPE
assign OPE

RUN & S[1] & STA; // synchronous control signals
RUN & S[O]; // should be ANDed with RUN
S[0];

RUN & S[O];

S[1] & (LDA | STA | ADD | SUB | AND);

S[1] & (STA | OUA);

RUN & S[1] & (LDA | ADD | SUB | AND | INA);
S[1] & (LDA | AND | INA);

S[1] & (SUB | AND);

S[1] & INA;

RUN & S[1] & OUA;
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