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Multiplexor aka Max

2 single bit inputs Do D
I selector S
I output Q

controller determines which input bit 7 Q
2 inputs I bit estates

so Q 3Do t SD
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it inputs are 2 bits rash then Q is also 2 bits
but s is still I bit just use i bit max for
each bit of Q
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4 bit mux Do D Da D

Q is just l bit

S has to law 4 States to differentiate which

input is swilled to Q so sci o
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Decoder

any binary can beencoded into a bus
ex 3 annodes to 11 for 2 bit bus D 1 03

D I o has 4 states
constant 4outputs Q Q 02,93 suet that
eachoutput is asserted is 1 depending on

what number is encoded
D D8 9088283 Q DODT

1 9 88 q
Q DIDI

8 1 Q DIDI
3 PODI

note this is equivalent to using 4 bit demux with
a constant input I



D I O

Comparits fest on 2 signals A B
can be A B ACB A B A B

gY FI gBg
A B Q AB AB T AOT
AFB QE A B

A B Q AB
AL B QE AB
Q Q Q I Qs Qc

4 possible tombof A B 4 outputs that are

mutually exclusive



So far we have learned about sequential logic
inputs flow thru some sequence f gates

note the output follow inputs at all times
what seq logic lacks

1 ability to specify the time forthings to happen
2 rememberanything memory

Memory controlledfeedback

try this line ait
R

a o Q

S b O P

Hard to tell what this will do

Specify initial stats of R S seehowevolves

5 1 R O

R O
a o 1 Q I

5 1 b o O p o

sa means gate b will give lo on output dueto ouput
inverter

D o



R O and red input 0 means gate a will be 1

0 1

R S A P state
0 1 I 0 sat SE
what happens when S so here

nothing ble gate a is an or si the otherinput I
remembers

R O
a o

1 Q I

5 10 s o
o p

SI 5 E

next transition from55 to512 asserting R
this changesoutput ofgate a too 0 0

but since 5 1 gate b doesn't change

R O I
a o no Q 0

5 0 0 b o O I D on

R S I turns off gate a Not and 5 0 so gateb

turns on

this changes outputs from set 67 10 to

reset QP 01



R S A P state
0 1 I 0 sat SE

o 8 I 0 hold 55

Y o o 1 reset 125

if you now transitions 31 RS state

then gate b so P o

but since R l already no change in 0 0

R S A P state

IS 0 1 I 0 sat

55 o 8 I 0 hold

125 Y o o 1 reset

RS I T O O P E

this is called SR latch

works great forsomethings although PIE is maybe

a problem

primitive 8 a g since PQ
mostly



Anotherway to make RS latch that is
more well behaved

s a

Q
R o

b

oE

here D explicitly so outputs will never be equal

sit SE a t b l Q L 8 0 set

SE JI doesn't change Q ble a is or hold

55 JR turnsoff b Q so reset

504
I X hold
0 O n set


