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Tristates

A Tristate inverter produces Z when not enabled
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U Nonrestoring mux uses two transmission gates
— Only 4 transistors
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4:1 Multiplexer

3 4:1 mux chooses one of 4 inputs using two selects
— Two levels of 2:1 muxes
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CLK=1

D Latch

d When CLK = 1 latch is transparent
— D flows through to Q like a buffer
~
d When CLI§_=__O, the latch is opaque
— Q holds its old value independent of D
d ak.a. transparent latch or

CeK

Do
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D Flip-flop

O When CLK rises, D is copied fo
O At all other times,g holds its value

O a.k.a. positive edge-triggered flip-flop, master-slave
flip-flop
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