CS120B — Homework #1
Given October 10, 2001. Due October 16, 2001

1. Derive the next-state/output table and state diagram for the following sequential circuit.  (6)
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Excitation equations:
J; =B+ AQ¢

Ki =A'B'+B'Qo + A'Qo’
So =A'Q1'Qo' + ABQ; + AB'Q;'
Ro =A'Q1'Qo

Output equation:

Y =Q:'Qo' +ABQ1Qo

Characteristic and next-state equations:
Quext = K'Q+JQ'
=K;'Q1 + J1Q1'
=(A'B'+B'Qo + A'Qo")'Q1 + (B' + AQ0)Q1'
(A'B')' (B'Qo)' (A'Qo’)'Q1 + B'Q:1" + AQo'Q1'
(A+B) (B+Qo") (A+Qo) Q1 + B'Q:" + AQy'Q1'
= (ABQ1) + (ABQoQ1) + (AQ0'Q1) + (AQe'QeQy) +
(ABQ1) + (BQoQ1) + (BAQo'Q1) + {BQRu"QuQ1) + B'Q1" + AQu'Q:'
= (ABQs) + (ABQy1) + (AQy') + (BQoQ1) + (B'Q1)

Qonet =S+ R'Q
= S0+ Ro'Qo



= A'Ql'QO' + ABQ]_ + AB'Q:LI + (AlQllQO)IQO
= A'Q:'Qy" + ABQ; + AB'Q;" + (A+Q1+Q0")Qo
= A'Q:'Qy' + ABQ; + AB'Q;" + AQo + Q1Qo + ©¢'Qg

Next-state table:

Next State / Output
anext QO next
Current State AB
Q1 Qo 00 | 01 | 10 | 11
00 11/1 | 01/1 | 11/1 | 10/1
01 10/0 | 00/0 | 11/0 | 01/0
10 00/0 | 00/0 | 10/0 | 11/0
11 01/0 | 11/0 | 01/0 | 11/1
State diagram:
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2. Synthesize the sequential circuit for the following next-state/output table using a SR flip-flop
for Qo and a JK flip-flop for Q;.

Answer

Implementation table

K-Map

Excitation equations:

Ji =B +AQy’

Next State / Output

anext QO next

Current State AB
Q1 Qo 00 | 01 | 10 | 11
00 11/1 { 01/1 | 11/1 | 10/1
01 10/0 | 00/0 | 11/0 | 01/0
10 00/0 | 00/0 | 11/0 | 10/0
11 01/0 { 11/0 | 11/0 | 01/1

Implementation

J1 K1 So Ro
Current State AB
Q1 Qo 00 | 01 | 10 | 11
00 1x10 | 0x10 | 1x10 | 1x0x
01 1x01 | 0x01 | 1xx0 | 0xx0
10 x10x | x10x | X010 | x00x
11 x1x0 | xOx0 | x0x0 | x1x0
K-Map
J1 K1 Sp Ro
Current State AB
Q1 Qo 00 | 01 | 11 | 10
00 1x10 | 0x10 | 1x0x | 1x10
01 1x01 | 0x01 | 0xx0 | 1xx0
11 x1x0 | xOx0 | x1x0 | x0x0
10 x10x | x10x | x00x | x010

Ki =A'B'+A'Qq' + ABQ,
So =AB"+A'Q:'Qo’

Ro =A'Q1'Qo

Output equation:

Y =Q:'Qo' +ABQ1Qo

Circuit:

(6)
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