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RS latch
R.5 control mode (reset, set, storage)
Q.0 track R and 5

R=1, 5=1 invalid

—+—1o 0
[ Lot

4

"o

D flip-flop (falling or negative edge triggered)
Two cascaded D latches

C=1 means 1% latch transparent, 2™ latched
C=0 means 17 latch latched, 2 transparent
Dutput changes on falling edge (C: 1=>0)

SCeE134ET: Intea. 4= Computer Srchissiurs

‘Tt

A ]
0 4 I: J E.L"“;I e

D latch

C controls mode (0=latched, 1=transparent)
D is data input (“copied™ during transparent)
signal value triggered: Q.Q° track D when C=1
Guarantees R=1,5=1 can not be done
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D flip-flop (rising or positive edge triggered)
Same as falling edge triggersd

Output changes on rising edge (C: 0=2=1)
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Signaling Behavior
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O goes high R=0,5=1
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Signaling Behavior

0 stays low bfc C=0

Ire :-."I-u dra dns Sgne B VY
D latch hehh\ Q went low C=1,0=0

Q tracked D when C=1

0 goes C=1, D=1

LSBT : Inbra. 4z Computer Srchimciurs Em!ﬁm

Signaling Behavior
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no change byc not a falling edge

D flip-flop (falling edga. triggered)

tracks O at time of falling edge

no change bi'c not falling edge
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Signaling Behavior
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D flip-flop (falling edge triggered)
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Example circuits and clocking

» Suppose we want to:
» 1-bit value A stored in a D flip-flop
= 1-bit value B stored in a D flip-flop
» 1-bit value C stored in a D flip-flip

» Do addrtion of A and B, producing C

s C=A4+B
= What is the carcurt?

= MNeed three D flip-flops
* Meed one 1 bit adder
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