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3.7.4.4 Step 3. The Next-State Decoder

CMSC 2833 Lecture 67
Recall the Present-State-Next-State Table constructed in Step 2.
Present State | Input Next State Output
A B X A | B Z
0 0 0 0 0|0 O 0
0 0 1 1101 0
1 0 1 0 31111 1
0 1 1 2111|0 0
5 1 0 0 0|00 1
1 0 1 1 0 1 0
3 1 1 0 2 1 0 1
1 1 1 o|0]O0 1
Present-State-Next-State Table
Add input control signals for D and JK Flip-Flops.
Present Input Next State | Output D, | D Ja | Ka | Jg | KB
State
A | B X A|B Z
0 0|0 0 o|0]|O 0 0 0 0| x [ 0| x
0| O 1 101 0 0 1 0| x [1] x
1 0 1 0 3 1 1 1 1 1 1 X X 0
0 1 1 2 1 0 0 1 0 1 X X 1
5 1|0 0 o|0]|O 1 0 0 X 1| 0| x
1|0 1 1101 0 0 1 X 1 |1 x
3 111 0 2 |11]0 1 1 0 X 0 | x| 1
111 1 o|0]|O 1 0 0 X 1 | x| 1
Next-State Decoder
ety - Q+1)| ] K
0 0 0 X
0 1 1 X
1 0 X 1
1 1 X 0
JK Excitation Table
Da Ds
BX BX
A 00 01 11 10 A 00 01 11 10
0 1 3 \A 0 \\ 3 ‘Z\
of o 0 1 1 ol o 1 0 1
4 5 7 /6 4 5 7 w
1| o 0 0 1 1| o 1 0 0
D, =AB + BX Dy = BX + ABX

Count the cost: 5 2-input gates; 1 3-input gate
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Ja
BX
A 00 01 11 10
0 T >
0 0 0 ﬁi 1
7 5 7 6
1 X X k X
Ja=B
Js
BX
A 00 01 11 10
0 T 3 7
0 0 1 X X
7 5 7 3
1 0 1 X X
Jp=X

Count the cost: 3 2-input gates
Choose the JK Flip-Flop implementation
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K,=B+X
Ks
BX
A 00 01
0 T
0 X X
7 5
1 X X
Kp=X+AB



