3.4 Sequential logic

Fundamentals of control circuits



Implementation of sequential logic

State Transition table
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A sequential logic consists of a
register and a combinational logic.



Datapath and sequencer
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Binary counter with carry lookahead
mechanism

A value of D, is determined according to the result of Q,Q, (In general, [T“5 Q).
The maximum clock frequency is higher than that of the ripple carry counter.
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Timing chart of binary counter
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Johnson counter
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Transition to undefined state
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Recovery by error handling
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Note: A condition branching that has an undefined transition may
cause an unexpected error in the hardware and software design.



Design example of error handling

Truth table of translation logic _
Q Q1 Q2 DO Error detection

0 0 0! ' S — e e
1 ohy 1 E=Qp'Q1°Q2+Q0'Q1'Q2=Q¢'Q1:Q2:Qp'Q1:Q3
1 10 Nor il
1 1 1 = 0 Next state of D-FF|,

0 1 1 0 G AT
o o G 0f DO=E-Q»+E-Q>=EDQ»
0 1 0 } Q2 {T /
1 0 1 1
| E ;
! .o——c_>c :DO Qo Qi Q0
B ) ) J)) >»—+—p o D Q D Q
T e e Pl
R iiiiitele I f f CIR f Clock

Reset ® P ® 0




