Computer Organization | Example Mixed-Type Flip Flop

CMSC 2833 Lecture 80
Complete the truth table for the following sequential circuit:
Present State | Input | Next State
A B X A B
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
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Figure 1. Logic Diagram Similar to Exercise 55.
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Solution:
1. Write the equations for the next state decoder.

DB:A®X,]A:B,KA:B

2. Create K-Maps for the next state decoder.

Dg
BX
A 00 01 11 10
0 1 2
0 1 1\
4 5 7 6
1 1 1
Dg=ADX
Ja K
BX BX
A 00 01 11 10 A 00 01 11 10
0 1 3 2 0 1 3 2
0 1 1 0 1 1
4 5 7 6 4 5 7 6
1 1 1 1 1 1
]A =B KA = E

3. Augment the truth table to include columns for the next state decoder.
Present | Input Next State Next

State Decoder State
Ja | K4 | Dp|A| B

>
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4. Enter the values of the next state decoder from the appropriate K-Map.

5. Compute the next
Characteristic Tab

le shown below.

Present | Input Next State Next
State Decoder State

A| B X Ji | K4 | DglA| B
0|0 0 0 1 0

0| o0 1 0 1 1

0|1 0 1 0 0

0|1 1 1 0 1

110 0 0 1 1

110 1 0 1 0

1|1 0 1 0 1

1|1 1 1 0 0

state values for the JK-flip-flop de

Present | Input Next State Next
State Decoder State
A| B X Ja | K4 | Dg|A | B
0|0 0 0 1 0j}o
0|0 1 0 1 11]0
0|1 0 1 0 0|1
0|1 1 1 0 11]1
10 0 0 1 11]0
10 1 0 1 0jo
1 1 0 1 0 11]1
1 1 1 1 0 0|1
Present State Next State
J K Q) Q(t+1)
2 g 8 (1) 2 Retains state
2 0 1 0 0
3 0 1 1 0 RESET
4 1 0 0 1
5 1 0 1 1 SET
6 1 1 0 1 Toggle
7 1 1 1 0

JK Flip-Flop Characteristic Table

Lecture 80

signated as A with the aid of the JK
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6. Compute the next state for the D-Flip-Flop labeled B by copying the values in the Dg-
column to the Next State B-column since the state follows the input value for a D-flip-
flop.

Present | Input Next State Next
State Decoder State

>

R|lRr|Rr|Rr|O|lO|OC|O|
k| lklolokr| kool
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Rk |O|lORr|R|lO|O|
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7. Now, we can present the solution to the problem by copying the Next State values in
our Present-State-Next-State Table shown in step 6 above to the Present-State-Next-
State Table given in the original problem.

Present State | Input | Next State
A B X A B

R|lRk|~|lo|lo|lo|o
R|lr|lo|lolr|r|lo|lo
R|lolr|olr|lo|r|o
R r|lo|lo|lr|kr|lo|o
O|lR|[O|lR|R|O|R|O




