2T, the truth
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e is applied
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al out

Parallel data inputs
,-/\—\

MSB

| YParallel in, parallel out

Parallel data outputs
Fig 4.99.

LSB

Serial
data output

Fig: 4.100.

,—/\-\
MSB LSB

MSB LSB

\‘\P/

parallel data outputs
Fig. 4.101.

igned either by J-Kor D flip flop. The represen-

—in and data bits are

ﬂf; yr%ai m, parallel out (SIPO)
:g] serlﬂuel in gSerial out (PISO)
@ Parzllel in, parallel out (PIPO)
) pariﬁ l.,ggister can be_des1 : .
s . rious © es of shift register is shown as follows:
v
07 O-ali Serial out (SISO) |
j e
| el DR —"
Serial P
data input g MY
Fig. 4.98.
Here n-bit indicate, the data bits to be entered serial
ed 10 serial order
v
) gerial 12 Parallel out (SIPO)
s n-bit
Serial
data input l 1 l
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discuss one by oné all the shift register —— |
et s ol in serial out (SISO)-In SISO register cata is entergy .
(1) Serial in S at a time and then next bit and data is oygeq at?;li*.
data is enterei:)f;ﬂ:t al time and then next bit at next clock pulse, i,
serial, i.e. oné D1

is consumed when one bit of data ig sto
lock pulse 18 r
Generally one ¢

eq,
circuit using D flip flop ;s shown as follows:

Preset’rj’_’_/r |

Serial __{p Q, D, Q, Do Q| Serig
input - Outpyt
FF1 FFO
Clock > FF2 _ .
62 Q1 Qo

Clear T ‘]'

Fig. 4.102. D-type shift register (SISO)

Here we take an example of 3-bit positively edge triggered SISO registe

We have the serial terminal one for input and named serial input and othe; one
is for output as serial output. Preset and clear are asychronous signals and use
as active low signal.
Data is entered serial but least significance bit (LSB) is stored first and they
next and at last main/most significance bit (MSB) is stored.
During data output LSB is taken out firstly then next bit to LSB and at last

MSB is taken out.

Suppose we want to store 101 in SISO register :

Serial In:
Clock Q, Q Q,
Initial value 0 0 0
After I* Clock 1 o | ™o
After 2™ Clock 0 1 N

S Value stored in 3rd

After 3" Clock | 1 0 1 clock pulse (serial IN)

Initial value stored in register is “000”, when we apply ‘1’ on D, (Eert

:rnall:’l‘::) gter " clock pulse output @, T and Q,=‘0’ and @ = ‘0’ because of shift?
 ence we need '3’ clock pyise to write data in SISOO register.
Waveform

It is shown as below:

Serial out :

5" Clock

As in third clock
Sl?ifts its value to fli
flip flop number ‘0’
' next clock pulse sl
takes place,

s Note: Here afte
4,,}3‘ D, to D flip flop
. Clock pulge D, ist
"t;ous value T ang

0 in 5% clock py

eform
oyt \Xe Deed 2’ clock
Wirg “hce numbe,
ag In and out



SISO register.
t and other one
;fnals and used

| first and then

,SB and at last

1 in 3rd
serial IN)

’ on D2 (Serial
£ hift 12

cause 01 8
ter.

Serinl out :

_ U:::&tol)l flip flop in next means
P kpulse D, is taking the Pre”
| "5 value 7 and same value 18 G2

Finally
value stored in
3rd Clock pulse

Fig. 4.103.

flop number ‘2’ gives OF
er ‘I’ shifts its value to

ock 5 Clock

output T and ﬂlp
and flip flop numb

#Clock 4 C
. ‘

Asin third clock pulse Wé get
tift ts value to flip flop number T
lip flop number ‘0’ and similarly
unext clock pulse shifting of data
lakes place.

Note: Here after shifting the

’1 : “in 5% clock pulse i.e- T

| "eform

|

| f,ul‘t: need ‘2 clock pulse for datd g

g ¢ Dumber of pulse re 1

|y, toin and out of data is €1V€® Qg

by °Eclock pulse required in

Wuiredl} = 3 No. of clock pulse ¢

g, 2 Data out = 2 Total NO- of
fed=§,




308

(2) Serial - i-ll
In serial n
data bit is out 1 para

out (STPO) )
1 out (SIPO) data is entered in same style ag Rior |
Paraﬂl‘i"eg means output is taken across three terminals ; Oblu\

i ch bit g Q|

_ Once the data is stored, ea PPears o v{

Q) ina singletci;’gle‘ ;) :észu the bits are available simultaneously, ratherltsr*’\
pu

spective out ith the serial output. thy,
D, q

on a bit by bit basis as w1
FFO

Preset —— T |
51

Q, Q,

Parallel out data

Parallel

serialinput —D; Q2

> FF2

Clock

Clear

Q,

Fig. 4.105.
Serial in :

Suppose we have to entered data 011, then first bit which is feeded to serial
input in LSB (Least significant bit) and at last MSB 1s feeded.

So first T’ bit is passed to serial input and then at first clock pulse this value
is fed and stored in D, flip flop i.e. FF2. During 2nd clock pulse this value which
is already stored in D, i.e. T is shifted to D, flip flop because the output Q,1
connected to input D,. During 2nd clock pulse 7’ is fed to D, as serial input
During 3rd clock pulse, the value stored on D, i.e. 1’ is shifted to D flip flop and
the value stored at D, flip flop is shifted to D, flip flop i.e. I'. During this cloc
pulse, the D, is fed with next bit i.e. ‘0’ and it is stored at o

The table showing how data js shifted serially is given below:

Initial value T"—
' ™ 0
st
After I Clock 1 ’ N
A 0
After 2" Clock $
___“T‘“‘““““A ! \YT
After 3" Clock E%§ | n
e —— 1 Value stored in 3rd clock P
———

N f (Serial IN)
ave form:
rm: The Waveform of Q, Q, and Q, is given below:

' i C
iqi (o}
Digital Logic 8 4 Logt

e"'ti
g0

cloc

Parallel «
output is out 1

Wavefor



ic ang
Deg;
'In

nals ( o bug
TS on itk:; v

led to serial

e this value
value which
output @, is
erial input.
flip flop and
g this clock

ock pusé

r L
e g #clock 2™ Clock 3" Clock

ic circuits and its Design s B %0

o % \\ Serial IN
ol

0 0 0
Qg 1 t
Initial Value stored in
value 3rd clock pulse
Fig. 4.106.

through parallel terminal and every

parallel out: The output is taken
clock pulse.

autput is out in each flip-flop so the output is out in 3™

: Parallel output tam'ninaLJl

e
Clock Q | o | %
3rd Clock 0 1 1
Waveform: The waveform for Q, Q, & Q, is shsown below

3% Clock 4" Clock 5™ Clock

parallel output
(obtainad in 3rd Clock)

Fig. 4.107.
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ogi¢ circuits

Digital Logje ang
B —— ",

Ise required
Total clock Pt : e
No. of clock pulse required t0 ﬁm i "
Nol of clock pulse required to

. d = 3
k pulse require :
Total ;;l;_ lof c::?a : p]N Parallel OUT shift register convert serig line ,
Note: This 8eTGE = 1% i

parallel line.
Parallel-in, serial out (PISO) |
(3) Pa | in, serial out (PISO) work as reverse of SIPO (Serial i, - N
Pam;];;o ciatﬂ entered parallely mean if we take an example of Bhit
Fmt)'tlill feeded through D,, D, D, using single clock pulse and data i gy, ;.
:I]ll;umeans one bit at a time. It is shown as below: >
Parallel input terminal ]
’_-—'ﬁ-_-‘
D, D, Dy

Serial out : In
FFO pulse and hence if
Clock > FF2 FF1 The table showi

Fig. 4.108. 3-bit Parallel in Serial out Shift Register 2™ Cloc
Parallel In: Here data is entered parallely using single clock as shown it S
table and waveform. 3 Cloc
4" Ciox
Clock D, D, Do

Initial value 0 0 0 I Here m 2nd Cl(l
— , value stored in
1" Clock 0 1 0 | then in 4th clock pu
Su a0 Stored In Qz Le. ‘o
ul::se e h‘,",’e to enter 010, then we feed value to each input termini [ 000", 8, LSB will

clock puls: a8 positive edge of clock Pulse is arrived, data stored in PISO in 0 |

aveform: T)
W .
aveform: The waveform for D,, D & D, is shown below:




Logic ang / i o - )
% 4 1" Clock 2" Clock 3™ Clock

i
b ai o]
serial line ing 0}
3 a
i i
rial 1n 0 1 =E
- Para i
ole of 3-bit ti:::: D, '.
data is out ser. : :
Dy 0 0
Initial
value i l
parallel output
(value stored in 1st Clock)
Fig. 4.109.
output Serial out : In cerial out, we out the data serially i.e. one bit in one clock
. sise and hence if 3-bit register is there, then we need ‘3’ clock pulse.
The table showing the data out in serial manner i8 gshown below:
T [
| ——
nd
— out
wk as shown 1 i Glonk puse 0 vl 19 L Phas
3° Clockpuise | © o~ [
Bl aas st
& o 0 o MSB (Last out)

: Here in 274 clock pulse' the data stored 18 “010” and then n qrd clock pulﬂe

““ﬁlue stored in @, i.e. ‘018 chifted to @, & value stored in Q,is shifted to @

. :::;:llﬁh clock pulse the value stored in @ je.'018 shifted to @, and the va.lu'e
input termins] Y mQ,ie. ‘0 is shifted to Qo So in 4 clock pulse the value of @; Q, Qs

1in PISO in ON¢ | . So LSB will be first out value and MSB 8 the last out value.

leeform: The waveform for @ @ & Q18 given below:




terminal

;

Serial output (at Q)

Fig. 4.110.
Totol clock pulse required:
No. of clock pulse required to Data in = 1
No. of clock pulse required to Data out = 3
Total No. of clock pulse required = Data in + Data out
=1+3=4
Note: PISO shift register mainly convert parallel line communication
serial line communication.

(4) Parallel in Parallel out (PIPO)

In PIPO, we feed input parallely to all flip flops and also take data v
parallel from all flip flops. In PIPO data entered simultaneously and data outt
1s also simultaneously. Here there is no interconnection between successive 17
flops since no serial shifting is required. Therefore when the parallel entry?
data is complete, then the respective bits will appear at the parallel outputé

Parallel input
D N
Preset : % Do
4 I ]
Dz Q, [,')1 01 Do 00 Ols;:
it e B FF1 FFO
——
e ———
Glm-.....________________
%, i %
\’—_/
Parallel output
Fig. 4.111.

Total No. of
No. of clock
No. of clock
Total No. of

Note: As P]

SIS0, s1PO, P)
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P . ' » S
. [ i _m—_'___________.
_ circults and its Des'9" R -
> and ! b pata 8 entered Ipflra'llel means all the value is applied to the
“Nign .”F’ r'“ﬂ {and 88 goon A8 positive edge of 1st clock pulse arrived, the inputs
)
e 101 18 fed nto the flip flop, then it is fed parallely in single clock
‘:?,r.uel out: The output procedure is similar to the parallel input- All the
q0p DAY stored binary value as soon as the positive edge of Ist clock pulse
be ,;fed we get output para‘llely.
JIW“'ef . The waveform for D, D, &D, i shown below:
1" Clock 2" Clock 3° Clock
Tl nage
: '_ H
D?
Parallel out
nication to D,
ce data out Do : | :.
| data ouu_*.d initial | parallel i
~cessive flip value (i.e.) input
le] entry Fig- 4.112.
1 outputs: Total No. of clock pulse required:
No. of clock pulse required in Datain =
No. of clock pulse required in Data out =0
Total No. of clock pulse consu™ ~ Data in + Data out
=1+07= 1 ' '
—1 WS““ usi"'mme: As PIPO uses only two clock pulse it is fastest i1t shift register such as
%0, 81PO, PISO.
L)
(35, 4817 BIDIRECTIONAL SHIFT REGISTER -
i i irections, i d right.-
‘!.:J‘lﬂl"i‘honal shift register can shift datain two dlretu_om:i i€ lel;t; anmn:' -
:‘.;Z.m stly used in those devices where we have 10 ghift data either
Qo ; on or left direction. e ! .
L ' -bit bidirectional ghift register 18 ghown 1 Fig. 4.1 13. —
ghift register depends upon the mode con (M).
driving Dp input of FFB

y Vorking of bidirection®) °0 v — o Here, Q418
= 0. 5 WA

I_ 8 two values i.€-» M=10r

A




