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A single-purpose processor can only carry out particular computational

task.

@ Combinational Logic
o Driver, AND, OR, XOR, INVERTER, NAND, NOR, XNOR
o RT-Level Combinational Components:
o Miltiplexor, Decoder, Adder, Comparator, ALU
o Combinational logic design (Karnaugh map,...)

@ Sequential Logic

o RT-Level Sequential Components

o Register, Shift Register, Counter

e Sequential logic design
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0: int x, y;
1: while (1) {

2: while (!go_i);
3: x = x1i;

4: y =yi;

5: while (x !'= y) {
6: if (x < y)

Ty =y -x;

8: x=x-17y;

}
9: do = x;
}
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Example: greatest common divisor

@ The system specification
compute a greatest common divisor of two inputs"




Algorithm Templates — FSM with data (FSMD)

Assignment statement  Loop statement Branch statement
a=o>b ;_Ihlleb(cclond) { 1:5 (c1) 0: int x, y;
t stat t - - tmt .
next statemen oop-body cl s Ifl s 1: while (1) {
statements else if c2 . .
2: while (!go_i);
} c2 stmts .
3: x = x1i;
next statement else _ .
ther stmt AN
other stmts 5: while (x !'=
next statement Toop-body-
» A
C: o 6: if (x < y)
/cl lzcmz tlel*te2 T: y =y - x;
i cl stmts c2 stmts i others else
8: X=X77; “ tel*1e2
J: }
I 9: do = x;

Behavioural  Specifica-

tion !
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Register Transfer (RT) specification Register Transfer (RT) specification

o Create a register for any declared variable @ Create a functional unit for each arithmetic operation

5: xl=y 6 X<y Bixy 7iyx
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Register Transfer (RT) specification Register Transfer (RT) specification

@ Connect the ports, registers and functional units o Create unique identifier
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Creating the controller’'s FSM:

y_i 1

Creating the controller's FSM: Replace complex actions/conditions with
datapath configurations
1"

! go_i L
1: Controller " x_sel
Combinational logic
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How to design combinational logic in the controller ? Figure 2.12, page: 43
Optimizing single-purpose Processor | —j Read Chp. 2.6
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