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Summery of Control 
Functions & Microoperations
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Summery of Control 
Functions & Microoperations
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The Basic Computer 
Components

with 16  8×1 multiplexers

(JK or D).
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Control Logic Gates
The inputs to this circuit comes 

from:

1. I

2. IR (11:0)

3. AC (15:0) [is AC = 0, is AC < 0, 

is AC ≥ 0]

4. DR (15:0) [ is DR = 0]

5. S, E, R, IEN, FGI, FGO

Control Logic Block Diagram 

AC

DR

S E R IEN FGI FGO
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Control Logic Gates
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Control of Registers
Here, the control inputs of a 

register Ri are: 

LD (Ri), INC (Ri), CLR (Ri)
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Control of Registers – AR(1)
Look for statements that change the content of the register
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Control of Registers – AR(2)
Look for statements that change the content of the register
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Control of Registers – AR(3)

R’T0 : AR  PC

R’T2 : AR  IR(0-11)

D7’IT3 : AR M[AR]

RT0 : AR  0

D5T4 : AR  AR + 1

Extract the RTL statements that was chosen
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Control of Registers – AR(4)

R’T0 : AR  PC

R’T2 : AR  IR(0-11)

D7’IT3 : AR M[AR]

RT0 : AR  0

D5T4 : AR  AR + 1

Divide the RTL statements according to the register 
control inputs

The control inputs of register AR are: 

LD (R), INC (R), CLR (R)

LD (R) =  

INC (R) =

CLR (R) =

R’T0 + R’T2 + D7’IT3

RT0

D5T4
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Control of Registers – AR(5)
Construct the logic circle for these inputs

LD (R) =  

INC (R) =

CLR (R) =

R’T0 + R’T2 + D7’IT3

RT0

D5T4
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Control of Memory
Here, the control inputs of 

the memory are: 

READ, WRITE
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Control of Memory
Look for statements that READs from the memory: M[AR]
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Control of Memory
READ = R’T1 + D7’IT3 + (D0 + D1 + D2 + D6)T4
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Flip-flop Control

FF
J Q

K

clock
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Flip-flop Control - IEN
Look for statements that change the content of IEN

RT2 : IEN  0
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Flip-flop Control - IEN
Look for statements that change the content of IEN

pB7 : IEN  1

pB6 : IEN  0

p = D7IT3
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Flip-flop Control - IEN

RT2 : IEN  0

Construct the logic circle for these inputs

pB7 : IEN  1

pB6 : IEN  0
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QUIZ5 

Derive the control gates for the 

WRITE input of the memory in the 

basic computer:

a. What is the pattern you should 

look for?

b. Write the formula for the 

WRITE input
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The Bus Control
The bus is controlled by the selection 
inputs :    S2 S1 S0

S0 =   x1 + x3 + x5 + x7

S1 =  x2 + x3 + x6 + x7

S2 =  x4 + x5 + x6 + x7
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The Bus Control
The bus is controlled by the selection 
inputs :    S2 S1 S0

S0 =   x1 + x3 + x5 + x7

S1 =  x2 + x3 + x6 + x7

S2 =  x4 + x5 + x6 + x7

When x1 = 1, the value of S2S1S0 must be 001, and 
the output of AR will be selected for the bus.  

.. ARLook for : 
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The Bus Control

x1 = D4T4 + D5T5
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The Bus Control
S0 =   x1 + x3 + x5 + x7

S1 =  x2 + x3 + x6 + x7

S2 =  x4 + x5 + x6 + x7

The Boolean functions 
for the Encoder
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QUIZ6 

Find the logic that makes x7 to be 

equal to 1.

a. What is the pattern you should 

look for?

b. Write the formula for the x7

input
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The Basic Computer 
Components

with 16  8×1 multiplexers

(JK or D).
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Design the Accumulator 
Logic

The circuits associated 
with the AC register are 
shown here:
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Design the Accumulator 
Logic

input output



29

Design the AC  Control
Look for statements that change the AC register

LOAD
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Design the AC  Logic
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One AC Block, bit i{0..15}

input

output

The adder and the logic 
circuit can be subdivided 
into 16 blocks, with each 
block corresponding to 
one bit of AC.
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One AC Block, bit i{0..15}
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QUIZ7  
The register transfer statements for register R and the memory 

in a computer are as follows (the X’s are control functions):

a. Draw the hardware implementation of R, the memory and 
AC in block diagram form ( loads into R and memory).

b. Show how the control functions X1 through X3 select
• The load control input of R
• The select inputs of MUXs that you include in the 

diagram
• The read and write inputs of the memory
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QUIZ8 

Implement the following instruction with operation code of 1:

SB3 : AC M[AR] - AC - 3


