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FI nite State Machi ne

FSM to detect t hhe occurrence
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Assume state transitions are controlled by the clock:
on each clock cycle the machine checks the inputs and moves
to a new state and produces a ne
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Hardware Implementation of FSM

€ Therefore a register is needed t
state the machine is in. Use a unique bit pattern for each state.
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Combinational logic circuit is
used to implement a function 2 4—ax

maps from present state and Ps +
Q Input to next state and output. |
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Hardware for FSM: Combinational Logic

This lecture we will discuss the detailed implementation,

but for now can look at its functional specification,

truth table form.
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Truth tabl
PS | Input | NS | Output

00 0 00 0

00 1 01 0

01 0 00 0

01 1 10 0

10 0 00 0

10 1 00 1
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General Model for Synchronous Systems

clock _[1[T | input
! I
Input cL Nreof-e CL Nregl—se—e> output

¥ output
A Collection of CL blocks separated by registers.

Asegllsters may be back-to-back and CL blocks may be back-to-
ack.

A Feedback is optional.

A Clock signal(s) connects only to clock input of registers.
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Review

AState elements are used to:
ABuild memories

AControl the flow of information between other
state elements and combinational logic

AD-flip-flops used to build registers

AClocks tell us when D-flip-flops change
ASetup and Hold times important

AWe pipeline long-delay CL for faster clock

AFinite State Machines extremely useful
ARepresent states and transitions
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Combinational Logic

AFSMs had states and transitions

AHow to we get from one state to the
next?

AAnswer: Combinational Logic

clock 1T | inpLt

¥ output
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Truth Tables

y
F(0,0,0,0)
F(0,0,0,1)
F(0,0,1,0)
F(0,0,1,1)
F(0,1,0,0)
F(0,1,0,1)
F(0,1,1,0)
F(0,1,1,1)
F(1,0,0,0)
F(1,00,1)
F(1,0,1,0)
F(1,0,1,1)
F(1,1,0,0)
F(1,1,0,1)
F(1,1,1,0)

CS61C L22 Representations of Combinatorial Logic Circuits (8) Poll, Spring 2007 © UCB

SR Al o

T N T N e e = B = I = M« M e M e B e S |
ot et ek ek OO O O e = OO O O||C
—t et O O e = O O == OO == OO0
—_O = O = O = O = O = Ok O == O|l &




TT Example #1: 1 iff one (not both) a,b=1
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TT Example #2: 2-bit adder

(

A B

e
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A B C
b1bg | cacicg

00 00 | 000
00 01 | 001
00 10 | 010
00 11 | 011
01 00 | 001
01 01 | 010
01 10 | 011
01 11 100
10 00 | 010
10 01 | 011
10 10 100
10 11 101
11 00 | 011
11 01 100
11 10 101
11 11 110

How
Many
Rows?
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TT Example #3: 32-bit unsigned adder

A B C
000 ...0 000 ...0 | 000 ... 00
000 ..0 000..1 | 000 ...01
How
Many
Rows?

111 ...1 111..1

111 ... 10



TT Example #3: 3-input majority circuit
b c
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Logic Gates (1/2)
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Andvs.OrreviewiT Danos mnemor

AND Gate
Symbol Definition

A—>
B AN




Logic Gates (2/2)
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