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Flip-Flops interconnection of gates

Edge Triggered D Flip-flop — Most efficienty and
economical (less number of gates)

Other Flip-flops
JK Flip=flop
FFlip-flop
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Other Flip-Flops

JK Flip-flop
Characteristic Table
J K | Qt+1)
J>Clk Q 00 Q(t) No Change
0 .1 0 Reset
— K Q— 100 1 Set
1" 1| Q(t) Toggle/

Complement

Characteristic Equation??

Q(t+1) =JQ" + K'Q
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Edge Triggered JK Flip-Flops

Positive Edge triggered
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Other Flip-Flops

JK Flip-flop
J B
— Q— D
—>Clk o]
—K Q— CLK —{>C o

Design J-K:Flipflop using D flip-flop
Qt+1)="D

Q(t+1) =JQ" + K'Q Analyze
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Other Flip-Flops

JK Flip-flop
Characteristic Table
J K | Qt+1)
J>Clk Q 00 Q(t) No Change
0.1 0 Reset
K QT 100 1 Set
1" 1| Q(t) Toggle
Characteristic Equation??
Q(t+Ws1@H4 K'Q Q (t+1) = K.Q+ JK.0 + JK'.1 + JKQ’

Q (t+1) = JK.Q + JK'Q + JK'Q" + JKQ’
Q(t+1) =K'Q(J'+J) +JQ'(K + K’)
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Other Flip-Flops

Characteristic Table

Q(t+1)

T Flip-flop
S o — T
0
—pCk ol 1

Q(t) NeChange

Q'(t}" Toggle

Characteristic Equation??

Qt+1)=TD Q
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Other Flip-Flops

T Flip-flop
y ——
S a—
—pCk ol X

Design T Flip-flopwusing IK flip-flop
Q(t+1)=3Q+ K'Q
Q+1)=TPH Q=TQAQ' +T'Q
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Edge Triggered T Flip-Flops

Positive Edge triggered
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Other Flip-Flops

T Flip-flop

—7 Q—

——>Clk

QI

Design T Flip-flopwsing D-flip-flop
Q(t+1)=D
Qft+1) =T D Q
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Models of sequential circuits

Mealy Model — output depends on present state and input

Inputs
— 2| Next state State Regist — Output
combinational |————{ >'at€ Rester 3 _combindtional f——
—> logic /\ logic Outputs

(Mealy Type)

Clock

Outputs change if the inputs change during the clock cycle
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Models of sequential circuits

Moore Model — output depends only on present state only

Inputs
—> Next state Output

combinational p——> State Register > combinational F————

—> logic /\ logic Outputs
(Moore Type)

Clock

Outputs synchronized with clock
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Asynchronous Counter

1—T Q QA 11—t Q—— QB

Ck —pCk @ >Ck o

QA 1 QB
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