
Q becomes a I  when tnggenng  edge of
CLK occurs. or  rema,nr  a I ,f  already ,n
that state

I I

0 IS  stored

CLKn  ’

D

3-l Q J-0

’
Q becomes a 0 when triggering  edge of
CLK occurs. or remains a 0 11 already in
that  state.
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Serial

-+lIT

Serial
data 8 bits + data
input output

(a)  Serial in-serial out

Parallel da,.a  inputs

MSB IS0

Serial
data
output

(c)  Parallel in-serial out

Serial
data
input

I l - - - - - l  I
MSB LSB

Y

Parallel data outputs

(b)  Serial in-parallel out

Parallel data inputs

r
h

\
MSB LSB

MSB LSB
”

Parallel data outputs

Cd) Parallel in-parallel out
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-J Q - J  R - J  S - J  T -

---a> F-2>

K  i i - - K  S--K T-

;d 8.4 (a) 4 bit serial input shift register

I I
1

Q
0

I I I

1 I I I I
R I

0 I I
I I I I

1
I I I

s I I

0 I I j0

I I I I
, -1

T’
0

0

qd 8.4 (b) T’lmming Diagram of 4 bit shift Register
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& 8.5 flI36d‘?tl~6~tJli  D Flip Flop n”pl  J - K Flip Flop

%di  8.6 4 bit serial input register with D Flip Flop

2 6 2 CT 455



gn]i  8.7 Serial in Serial out shift register a#  D Flip Flop
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F m FFI FF2 F F 3

Dala 0 0
i nput - D - D - D OD o Qx

- > c -->C -->C -->C
Rcpster  mlall~
CLEAR

CLK =

0 0
131  dare bit =  0- D AD - D - D --%- 0,

41wr  C L K ,

2nd data  bit  = I
0
- Q,

After  CLK2

3rd data bit =  0 -!?-- 03

After CLK,

4th data bit  = I

After CLKq.  the four-bi t
number IS  completely
rrored  in register.
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FFO FFI FF2 F F 3

O - D ID
0 I 0

- D - D -Is,  data bit
QJ

Attrr CLK, reg,,trr
CO”Lu”S  1010

I
- 2nd d&l  hll

Q,
-\,,a  CLK,

0 0 1 0
O - D - D - D - D - 3rd il~a hu

Q,

> ->c - > C - > C
Atrcr CLK,

f-L  c

CLK6

0 OD 0
O - D - D - D -!-  4th  da,  bit

Q,

> > - > C
4Rrr  CLK,

*c c

r\t,er  CLK, iegsrr
I,  CLEAR
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(a)  Logic levels shown by arrows  will set the

flip-flop
lb) Logic levels  shown by arrows  will reset the

flip-flop

;I/;  X.12 flX’l$  R S Flip Flop dlaJldU  D Flip Flop

CT 455 2 6 7



$d 8.13 ki0~llfWKXV9104  4 bit shift register using D Flip Flop

$?! 8.14 HWiWVlTl0~~0~ 54/74164  8 bit shift register
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Serial A
input

C 0
”

, Clock Clock GNO
lnhlb,t

Parallel inputs

Postr~ve  loge:  see  dercrfption

(a)  Pinout

2d 8.16 Pinou: VW%& 54-74166
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G 112)

41!

L - - - - - l

t-i-T&
H-id

”  (14)
L

Clock
171

Clock inhibi t 16) --P--la1

W,,,,

F

(bl  Logic diagram
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Data  in

I& 8.19 4 %I  Parallel in - Serial out shift regiater

8.5 Parallel In Parallel Out Shift Register

272 CT 455



CLK v 1
QI

‘Paral lel  data outputs

Shi f t
left

serial  ,npur
“cc  &

hpUt I”P”, Input
input H 0”  G 0~ F 0, E QE CkX

2 4 2 3 22 2 1 20 1 9 1 6 1 7 1 6 15 1 4 13

I I
S, L H 0, G QG F QF E 0,

I r-l
so 54l74196 Clear

i-’  I
R .4 0, 8 0, c Q, D 00 CK

1 2 3 4 5 6 7 6 9 1 0 11 12

% S h i f t  lnp~t  0, Input  a, Input  Qc Input  a0 Clock GND
right A B C D

serial
input

zfl 8.21 54/74198  8 bit shift register, Parallel input Parallel Output
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Outputs Clock 2

“ C C
e Clock 1 L shift

D R shif,  (loadi

114 1 3 12 11 10 9 8

b d

QA Qs Qc Q, ” V
CKl  m-2

1 ri Serial  input

od 8.22 (A) Pinout W.Nb~B~  54/7495A

Nate- The p,n  numbers I”  parentheses correspond to
the  (‘95A.  ‘LS95l(‘L95l,  rrrwct~vely.
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Ser ia l  data  input

,95A,  ‘LS95WL95) oara  Input*
IA B

~ “’
C 1 D

u I -

zd  8.23 ‘NQX~O~~~VFN~~$  54/7495A  Wired for shift left.
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-

-

-

-

-

II

j.

A ,L-..-
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(3) (4) (5) (6)

(1)
CLR-

(9)
S R G  4

&I -
(1%

SI -
(21

SRSER -
(7)

S L  S E R  -
(II)

CLK ->C
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C l o c k
input

DZ
D, -

Qo

Ql

Q2

Q3

Paral lel  input

(achve  LOW)

C l o c k

input

C l o c k
input

Qo - -
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C l o c k
input

QO I I I I

280 CT 455


