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Latch and FF with Enable

Enable

O Enable: ignore clock when en =0
— Mux: increase latch D-Q delay
— Clock Gating: increase en setup time, skew

Symbol Multiplexer Design Clock Gating Design

& en

w]
#e

Q

w]
ERN

ER

Q

w]

[}
Q

b2
m
=

lw]
|
Flop { |- &
|
Le]
@]
Flop {|-=
QO
lw]
|
(]
|
Le]

11: Sequential Circuits CMOS VLSI Design 4thEd. 15




Flipflop with Enable
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Latch Design

QO Datapath latch

CMOS VLSI Design
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transparent and opaque mode
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Latch outputs for two different inputs
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FI|p Flop DeS|gn

a FI|p rop IS bwlt as pair of back to- back Iatches
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Reset

QO Force output low when reset asserted

O Synchronous vs. async S
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Synchronous / Asynchronous Reset
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Set | Reset

O Set forces output high when enabled

O Flip-flop with asynchronous set and reset
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