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Abstract— In modern VLSI circuit design, the most important 

aspects is to minimal power consumption and obtain optimal 

efficiency in any of the electrical device. This work presents 

a 4 type of shift register and using pulsed latch technique 

instead of d proposed flip-flop design style. Generally, the 

advantages of both the latches and flip-flops in pulse latch 

technique are analysed to achieve high speed and lower 

power consumption. In this work, pulsed latch technique of d 

proposed flip flop has been used to analysis the performance 

of various shift registers. In this different types of  proposed 

shift register using d proposed flip flop pulse latch technique 

are analysed and comparison results are displayed , All the 

proposed shift registers have been designed in 90 nm CMOS 

technology and their functionality have been verified using 

Microwind tool. From this work, it has been analysed that, 

layout size, transistor count, delay and power. 
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I. INTRODUCTION 

A simple Shift Register can be made by using D-type flip-

Flops only, one flip-Flop for each data bit. The output from 

each flip-Flop is connected to the D input of the flip-flop at 

its right. Shift registers store the data in their memory and 

depending on the clock pulse [1] which is moved or “shifted” 

to their positions. Each clock pulse shifts the contents of the 

register one bit position to either the left or the right. The data 

bits can be loaded one bit at a time in a series input (SI) 

configuration or be loaded simultaneously in a parallel 

configuration (PI).Data may be removed from the register one 

bit at a time for a series output (SO) or removed all at the 

same time from a parallel output (PO).One application of 

shift registers is in the pulse latch technique [3] [4] instead of 

d-flip flop using conversion logic of data between serial and 

parallel, or parallel to serial. Shift registers [2] are identified 

individually as SIPO, SISO, PISO, PIPO Shift Register with 

all the functions combined within a single device. 

 Rest of the paper is organized as follows: Section 2 

presents the pulsed latch technique. In section 3, the pulsed 

latch applications namely shift register have been 

implemented. Simulation results are given in section 4 and 

conclusions are summarized in section 5. 

II. PULSE LATCH TECHNIQUE 

Flip-flop is the most common form of sequencing elements. 

Flip-flop synchronization with the clock edge is widely used 

because it is matched with static timing analysis, however, 

high sequencing leads to overhead in terms of delay, power 

and area, transistor count. A latch is quite simple and at the 

same time consumes much less power than that of the flip-

flop. However, this time duration is known to be very 

sensitive to its operation it is possible to trigger a latch using 

pulse clock waveform. A latch synchronized by a d-flipflop 

of pulse clock is known as d flip flop pulsed latch technique 

and its behavior is similar to an edge-triggered flip-flop 

because the rising and falling edges of the pulse clock are 

almost identical in terms of timing. In a pulsed latch 

technique, the setup times of pulsed latch are expressed with 

respect to the rising edge of the pulse clock and hold times 

are expressed with respect to the falling edge of the pulse 

clock. Thus timing models of pulsed latch is very similar to 

that of the edge-triggered flip-flop. 

 
Fig. 1: NAND based Proposed D Flip-Flop 

 The Figure 1 shows a NAND based D latch. A D 

flip-flop is implemented using two D latch, shown in Fig.2. 

Pulsed latch technique broadly comprises of a pulse generator 

and a latch using d-flip flop [7]. Thus a Pulsed latch circuit 

consists of one D latch and a basic pulse generator to give 

similar functionality as D flip-flop. The most attractive 

feature of using pulse latch technique is that regardless of 

master slave configuration of latch in flip-flop, pulsed latch 

eliminates one latch from each cycle and clock’s 

complement. The most important advantage of using d-

flipflop pulse latch technique in shift register, the 

performance of these proposed design can be analyzed 

various parameter without altering the existing design style. 

III. PROPOSED SHIFT REGISTER 

A. Proposed SISO Shift Register 

 
Fig. 2: Proposed SISO Shift Register 
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The Figure 2 shows the implementation of 4-bit SISO using 

pulsed latch technique employing d-flip flop pulse clock. 

Method of using d-flip flop pulse clock. The input is to be 

applied to the first latch of the register and sequentially the 

data is transferred from first data to second data and so on. 

The output is obtained from last data sequentially according 

to input provided at first data. The output would be obtained 

after four pulse clock for given input. 

B. Proposed SIPO Shift Register 

 
Fig. 3: Proposed SIPO Shift Register 

The Figure 3 shows implementation of SIPO using pulsed 

latch technique employing d-flip flop pulse clock. The input 

bit is provided to the first data in same manner as SISO but 

output bits are taken from each data as soon as the data is 

stored in respective data. This application is usually attached 

to the output of microprocessor when more general purpose 

input or output pins are required than the available ones. 

Generally, the data have been converted from a serial data 

input signal to a parallel data output. 

C. Proposed PISO Shift Register 

 
Fig. 4: Proposed PISO Shift Register 

The implementation of PISO using pulsed latch technique 

employing d-flip flop pulse clock. As shown in the figure 4, 

parallel inputs A to D are provided to each data respectively. 

When the value of control signal int1 is low, input is loaded 

in each latch. When the value of control signal int1 is high, 

the shift operation is done and output is taken out serially 

from last data. This application of pulsed latch technique 

using d-flip flop is used to add more binary inputs to 

microprocessor than available ones. 

D. Proposed PIPO Shift Register 

 
Fig. 5: Proposed PIPO Shift Register 

 The implementation of PIPO using pulsed latch 

technique using d-flip flop is shown in Figure 5.  The main 

feature of this implementation is that the output is obtained 

instantly from each data as soon as the input is given to each 

data. Once the data’s are triggered with pulse clock, input 

given to latch provides the output simultaneously. 

IV. SIMULATION RESULT & DISCUSSION 

Simulations of all the circuits were performed in Microwind 

using 90nm CMOS technology. All the proposed shift 

registers have been compared with conventional versions 

which are designed using D flip-flop. The D Flip-flop is by 

far the most important of the clocked flip-flops. The Figure 1 

shows the results for D flip-flop. 

SL. 

No 
Type 

Layout 

(µm
2

) 

Transistor 

Count 

Delay 

(ps) 

Power 

(µw) 

1 DFF 67.9 4 10 6.81 

2 SISO 172.3 29 17 90.9 

3 PIPO 219.8 24 12 9.45 

4 PISO 219.8 24 13 9.45 

5 SIPO 265.2 24 15 10.44 

Table 4.1: Comparative Analysis of Various Parameters in 

Shift Register 

 The DFF is simple and easy to design. When 

comparing these Shift Register using DFF designs, the 

propagation delay of Parallel in Parallel out (PIPO) has least 

count as 12ps.  Finally, the D-Flip Flop (DFF) has huge layout 

and transistor count, the power of PIPO, PISO is less count of 

compared to other shift register. Comparative analysis is 

shown in tabulated in 4.1 

V. CONCLUSION 

The comparisons of various shift register design is analyzed 

with several attributes like power, Layout, transistor count 

and delay for using following register like as Parallel In 

Parallel Out (PIPO), Serial In Serial Out (SISO), Parallel In 

Serial Out(PISO), Serial In Parallel Out(SIPO). From the 

experimental results it is noticed that the propagation delay of 

Parallel in Parallel out (PIPO) shift register has least count as 

12ps. Similarly, the low power shift register design is 

identified as Parallel in Serial out (PISO) and Parallel in 

Parallel out (PIPO) is 9.45µw. The Serial in Serial out (SISO) 

has limitations of high transistor count and occupies large 

area. These are the performance was analyzed by using DFF 

technique in Shift Register. In future, this work will be 

extended to improve function as N stage shift register 

implemented to memory level and find the possibility of 

memory design system. 
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