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Registers

Flip flops can be used to store a single bit of binary data (1or 0).

However, in order to store multiple bits of data, we need multiple flip flops.

N flip flops are to be connected in an order to store n bits of data.

*A Register is a device which is used to store such information.

* It is a group of flip flops connected in series used to store multiple bits of data.

4-bit register
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Types of Registers

LITTITITIONS

Shift registers are basically of 4 types. These are:

* Serial In Serial Out shift register

e Serial In parallel Out shift register

* Parallel In Serial Out shift register

* Parallel In parallel Out shift register

17.11.2023
REGISTERS,SHIFT REGISTERS, UNIVERSAL SHIFT REGISTERS/19ECB231 DIGITAL ELECTRONICS/E.RAMYA/AP/ECE/SNSCT 4/18



Serial In Serial Out shift register
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Serial Input v 1 0 1 .
| D Q | D Q D Q Q Serial
Output
Flip Flop 1 Flip Flop 2 Flip Flop 3 Flip Flop 4
Clock
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Serial In Serial Out shift register

LEming punse
Initial walue

Afler 1% clock pulse

After 3™ clock pulse

After 3™ clock pulse

After 4™ clock pulse

Operation of the Shift-right Regiater
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Serial-In Parallel-Out shift Register (SIPO)

Parallel Output

Serial Input . T " 0 T 5 0 T D 0 T

Flip Flop 1 Flip Flop 2 Flip Flop 3 Flip Flop 4

Clock

Clear
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Serial-In Parallel-Out shift Register (SIPO)

\ -bit Output

-::.

[ Data-Word

B

Iy

Figure?2 Output Waveform of n-bit Right-Shift SIPO Shift Register
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Parallel-In Serial-Out Shift Register (PISO)

Parallel Input
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Flip flop

Flipflop 4

Clock

Serial Output
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Parallel-In Serial-Out Shift Register (PISO)

Tablel  Data Movementin Right-Shift PISO Shit
EES e e a Da?r:::ut
\ Parallel data Loading
1 0 Bn-H Bn - :
- Operation
2 1 Bn-E Bn-1
tg— s
3 1 \&BH\ BH-E
| , Senal data
 [elrieval
TR )
n 1 B1 !
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Parallel-In Parallel-Out Shift Register (PIPO)

Flip Flop 1 Flip Flop 2 Flip Flop 3 Flip Flop 4

Clock

Parallel Output

17119093 REGISTERS,SHIFT REGISTERS, UNIVERSAL SHIFT REGISTERS/19ECB231 DIGITAL ELECTRONICS/E.RAMYA/AP/ECE/SNSCT 11/18



17.11.2023

Parallel-In Parallel-Out Shift Register (PIPO)

Table! Data Movement in Right-Shift PIPO Shift Register

Para

Clock

e R o 1q ] a Q| Q,

1 0 Bi. B .Hg B.id B

. 1 D:BH\:BQ:NN \\;BM\:BM

3 T 1 0L0. B BB,
R S
L .

-—..____'r___,..—
Parallel Data Retrieval

oadl

el Data
1
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Bidirectional Shift Register

Right/left
{\:}r_" T L #
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Serial
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(right shift)

Clock
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Bidirectional Shift Register

Clock

Cycle CLR Q.1 | Q;
1 0 0 0|
Z 0 S E‘ 0 | |
N oy Right-Shift
' - | 7/~ ofData Bits
| | | N N
n 0 1 B, [ B _
n+1 1 A 0 0 — Reqister 1s Cleared
nt2 0 0 0 0
L/
n+3 0 0 0 HJ..- 0 MJ o
|PI'+":|' [:| [:| [} I; D I_E'ﬁ'::'lmﬂ- ':|f
r v ~ Data Bits
_

Table | Data Movement in Bidirectional Shift Reqister
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Universal Shift Register

LLSTITUTIONS
A Universal shift register is a register which has both the right shift and left shift with parallel load

capabilities. Universal shift registers are used as memory elements in computers. A Unidirectional
shift register is capable of shifting in only one direction.

Faralle 1oput Bits
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Universal Shift Register

Table Il Truth Table for n-bit Universal Shift Register

Serial Input for Left Shift ) N
Serial Input for Right Shift RiRE2. . K,
Farallel Input B.iBs.. Bn,
Mux Outputs
Clk CLR Output | G4 Gl - Q4 | Qn
1 1 o 0 0 — 0 0 Register is Cleared
2 0 1 - 4 0 J 0 )
3 0 1 — 0o |Mo
b \- Right-shift of Data Bits
- - - o) -
1 0 1 Iq-n 5Hn-‘1 - -
n+2 1 X 0 0 — Reqgister i1s Cleared
n+3 0 2 0 0 - o
i+ 0 2 0 «l 0O —
“] B ‘- Left-shift of Data Bits
- - - s - el
2”+2 [] 2 — o I__|-|-"| lHI |__|-| i L
2n+3 0 0 — Loay] LaY
St 0 0 — L% L.+ Mo Change
Zn+5 0 3 = e S =, = Parallel Data Loading

17.11.2023

REGISTERS,SHIFT REGISTERS, UNIVERSAL SHIFT REGISTERS/19ECB231 DIGITAL ELECTRONICS/E.RAMYA/AP/ECE/SNSCT 16/18



Application of Shift Register

LLTTITITION S

* The shift registers are used for temporary data storage.

* The shift registers are also used for data transfer and data manipulation.

* The serial-in serial-out and parallel-in parallel-out shift registers are used to
produce time delay to digital circuits.

* The serial-in parallel-out shift register is used to convert serial data into
parallel data thus they are used in communication lines where
demultiplexing of a data line into several parallel line is required.

* A Parallel in Serial out shift register us used to convert parallel data to serial

data.
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THANK YOU
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