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Abstract 

The power consumption and area reduction are the key challenges in the Very Large Scale Integration (VLSI) circuit design. 

Power consumption and Area reduction plays a major role in sequential circuit design. Shift register is the main building block in 

the VLSI circuits. The shift register is composed of clock inter connection network and timing elements such as flip-Flops and 

latches. The shift registers are design using edge triggered flip flops but the use of latches for shift register design also optimizes 

the area. This project introduces a low power and area efficient shift register using pulsed latch and pulse generation circuit. If the 

Flip-Flop is replaced with the pulsed latch the area and power consumption can be reduced to 50% in the shift register. For this 

design a non overlap clock pulses are used. This solves the timing problem between pulsed latches through the use of multiple 

non-overlap delayed pulsed clock signals instead of the conventional single pulsed clock signal. To minimize power consumption 

various non overlap delayed pulsed clock signal design is proposed for data synchronization in an exceedingly multi bit shift 

register. The proposed system is designed by using a popular Schematic and layout capture tool with 90nm technology. 
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1. INTRODUCTION 

The rapid growth in semiconductor devices and VLSI 

designs has led to the development of high performance 

designs with enhanced reliability, customized size and low 

power, and because of the power dissipation is critical issue 

for battery operated systems. Therefore the designs are 

needed to be consuming less power while maintaining 

comparable performance. So everyone in VLSI design must 

think about area utilization and power dissipation In digital 

design flip-flops and latches are basic storage elements. Flip 

flops are precarious timing elements in digital circuits which 

have a great impact on speed and power consumption. In 

VLSI chip design reducing power has become a important 

consideration of an performance and area. The Shift register 

is a type of sequential circuit it is mainly used for storage or 

transfer digital data.  

Low power consumption and area reduction is one of the 

main objectives in the designing of VLSI design. The Shift 

register is the basic building block in VLSI circuits. It is 

commonly used in many applications. The architecture of 

shift register is quite simple. The M bit shift register can be 

is composed of M data flip-flops. The smallest flip-flops are 

suitable for designing of shift register to reduce the area and 

power consumption. 

Latches and flip-flops are the basic elements for storing 

information. The flip-flops and latches could be grouped 

under the static and dynamic design styles. One latch or flip- 

flop can store one bit of information. The main difference 

between latches and flip-flops is that for latches, their 

outputs are constantly affected by their inputs as long as the 

enable signal is asserted. In other words, when they are 

enabled, their content changes immediately when their 

inputs change. Flip-flops, on the other hand, have their 
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content change only either at the rising or falling edge of the 

enable signal. This enable signal is usually the controlling 

clock signal. After the rising or falling edge of the clock, the 

flip-flop content remains constant even if the input changes. 

The shift registers are commonly used for memory designs. 

The shift registers are design using edge triggered flip flops. 

All the flip flops are synchronized through clock signals. 

The increase in word length of shift register will increase the 

number of flip flops. The edge triggered flip flops are design 

with two or more than two latches. The general structure of 

flip flop is design using master slave latches. The internal 

structure of shift register composed of N number of series 

connected D flip flops. The latches are design using 

combination multiplexer logic cell using transmission gates. 

The structure of N bit shift register is composed of series 

connected synchronized N number of flip flops. The shift 

register is design with cascaded flip flops hence there is no 

interconnected circuits between the flip flops hence speed is 

not the major constraints of shift register design as compare 

to area and power. The latches are mostly not used in design 

of shift register due to its timing problems. The non overlap 

pulse latches are the better option of design of shift registers. 

It reduces the number of transistors for design which in turn 

also reduces the area and power consumption. 

This paper proposes a low-power and area-efficient shift 

register using pulsed latches. The shift register solves the 

timing problem using multiple non-overlap delayed pulsed 

clock signals instead of the conventional single pulsed clock 

signal. The shift register uses a small number of the pulsed 

clock signals by grouping the latches to several sub shifter 

registers and using additional temporary storage latches. 

2. OBJECTIVE 

The designing of a shift register is quite simple. An n bit 

shift register is composed of series connected N data flip-

flops. The speed of the flip flops is of no major constraint 

here as there are no connections between the shift registers 

and flip flops. The smallest flip flop is enough to drive the 

requirement of the shift register and for this same reason the 

pulsed latches have replaced the flip flops as they are much 

smaller in size Vis a Vis the flip flops there by reducing 

power consumption. Although there are some drawbacks 

like that of the timing problem, which is easy to overcome 

by the use of multiple clocked pulses instead of a simple 

single pulsed clock. The shift register uses a small number 

of the pulsed clock signals by grouping the latches to several 

sub shifter registers and using additional temporary storage 

latches. 

3. PROBLEM STATEMENT 

The main challenges for designing low power area efficient 

shift registers using latches is to optimize power & reduce 

the area without affecting the response or timing problem.  

 Solving Timing Problem: Timing problem remains 

silent issue which stops the usage of pulse latch in 

shift register. The output signal of first latch 

changes correctly because input signal of first latch 

is constant during the clock pulse width T-Pulse. 

But the second latch Q2 has uncertain output signal 

because input from Q1 changes during clock pulse 

width. So to avoid this timing problem a delay 

circuit is introduced. As a result, all latches have 

constant input signals during the clock pulse width 

and no timing problem occurs between the latches. 

 Reduced Area: Area required for Shift register 

using flip-flops is twice than that of shift registers 

using latches because a flip-flop consists of two 

latches. Thus area is reduced by 50% by replacing 

flip-flops with latches. 

 Reduced Power: Flip-flop consumes near about 

50% of total power because in sequential circuit. 

By replacing flip-flops with latches in proposed 

shift register, the power is saved by using clock 

pulsed instead of clock signal. Because of all these 

reasons, static differential sense amplifier shared 

pulsed latch is an attractive choice for efficient 

design of shift register. 

4. PROPOSED METHOD 
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A master slave flip-flop using two latches can be replaced 

by a pulsed latch consist of latch and a pulsed clock signal. 

In this, all the pulse latches share pulse generation circuit for 

the pulsed clock signal. As a result, the area and power 

consumption of the pulsed latch become almost half of those 

of the master-slave flip-flop. The pulsed latch is an 

attractive solution for small area and low power 

consumption 

The shift register is designed by consisting of several latches 

and pulsed clock signal there will be a timing problem 

occur. The schematic diagram shows in Fig 1 consist of 

several latches and a pulsed clock signal. The operation 

wave form shows the timing problem in the shift register. 

The output signal of the first latch (Q1) changes correctly 

because the input signal of the first latch (IN) is constant 

during the clock pulse width .But the second latch has an 

uncertain output signal (Q2) because its input signal (Q1) 

changes during the clock 

 

Fig. 1: Shift register with latches and pulsed clock signal (a) 

Schematic. (b) Wave form 

The shift register with latches and pulsed clock signal 

designed by using DSCH2 tool is shown in Fig 2(a) and its 

timing response is shown in Fig .2(b). From this we can 

analyze the timing problem of the shift register. 

 

(a) 

 

(b) 

Fig 2.simulation of shift register with latches (a) and its 

timing diagram (b) 

One solution for the timing problem is to add delay circuits 

between latches. The output signal of the latch is delayed 

and reaches the next latch after the clock pulse. As shown in 

Fig.3 the output signals of the first and second latches (Q1 

and Q2) change during the clock pulse width, but the input 

signals of the second and third latches (D2 and D3) become 

the same as the output signals of the first and second latches 

(Q1 and Q2) after the clock pulse. As a result, all latches 

have constant input signals during the clock pulse and no 

timing problem will occur, however the delay of the circuit 

cause large area and power consumption. 
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Fig3. Shift register with latches, delay circuits and a pulse 

clock signal (a) schematic and (b) waveform. 

The proposed shift register is splits into many sub shifter 

register M as shown in fig. 4(a). it is to narrow the delays of 

pulsed clock signals. The operation of proposed shift 

register in this first four bit sub shifter exist of five latches 

and it executes shift operations with five non overlap 

delayed pulsed clock signals as clock_ pulse <1> up to clock 

_pulse <T>.In the whole sub shifter register is taken as the 

four bit shift register #1.The four latches stores four bit of 

data Q1, Q2, Q3, Q4 and finally last latch stores one bit 

usual data as T1 as shown in fig. 4(b). This T1 gives as the 

input next four bit shift register #2 and in this the latches 

stores the data as Q5 to Q8 and final last latch has the data 

of T2. In this the data shifts up to shift register #M. In shift 

register every latch exist clock pulses in this the clock pulses 

are generated from the delayed pulsed clock generator as 

shown in fig 3. In this shift register the delayed pulsed clock 

generator consists of delays, AND gates. In this delay 

circuits has the rising and falling times in all inverters so 

that the AND gate generated with inverters produce sharp 

pulsed clock signals. 

 

Fig. 4(a): proposed shift register using pulsed latches 

 

Fig. 4(b): proposed shift registers wave forms 



DOI: 10.18535/ijecs/v5i10.35 
 

Cheekati Sirisha, IJECS Volume 05 Issue 10 Oct., 2016 Page No.18532-18540 Page 18536 

 

Fig.3: delayed pulsed clock generator 

This design implementation the proposed shift register uses 

the pulsed latch is SSASPL (static differential sense amp 

shared pulsed latch) it is smallest pulsed latch. By using this 

SSASPL the design of pulsed latch used in proposed shift 

register. The below fig .4 shows the circuit diagram of 

SSASPL with transistors. 

 

Fig.4: Circuit diagram of SSASPL 

4. RESULTS 

EXISTING 

Area 

 

Delay 

 

PROPOSED 
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RTL schematic 

 

Technology schematic: 
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Delay 
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Area 

 

Delay 

 

6. CONCLUSION 

This paper proposes a low power and area efficient shift 

register using pulsed latch. The shift register reduces area 

and power consumption by replacing flip-flops with pulsed 

latch. The design and analysis of a shift register using pulsed 

latches with reduced power and area is proposed. In order to 

reduce the area the traditional data flip-flops are substituted 

placed with pulsed latches. The use of various non overlap 

delay pulsed clock signals substituted by the traditional 

single pulsed clock signals by this design solves the timing 

problem in pulsed latches. In the standard system, shift 

register uses single pulsed clock signal for data transition, 

which consumes additional power. The shift register uses a 

small number of the pulsed clock signals and combine the 

latches to many sub shifter registers and exploitation further 

temporary storage latches. To minimize power consumption 

multiple non overlap delayed pulsed clock signal design is 

proposed for data synchronization in an exceedingly multi 

bit shift register. 

REFERENCES 

[1] P. Reyes, P. Reviriego, J. A. Maestro, and O. Ruano, 

“New protection techniques against SEUs for moving 

average filters in a radiation environment,” IEEE Trans. 

Nucl. Sci., vol. 54, no. 4, pp. 957–964, Aug. 2007.  

[2] M. Hatamian et al., “Design considerations for gigabit 

ethernet 1000 base-T twisted pair transceivers,” Proc. IEEE 

Custom Integr. Circuits Conf., pp. 335–342, 1998.  

[3] H. Yamasaki and T. Shibata, “A real-time image-feature-

extraction and vector-generation vlsi employing arrayed-

shift-register architecture,” IEEE J. Solid-State Circuits, vol. 

42, no. 9, pp. 2046–2053, Sep. 2007.  

[4] H.-S. Kim, J.-H. Yang, S.-H. Park, S.-T. Ryu, and G.-H. 

Cho, “A 10-bit column-driver IC with parasitic-insensitive 

iterative charge-sharing based capacitor-string interpolation 

for mobile active-matrix LCDs,” IEEE J. Solid-State 

Circuits, vol. 49, no. 3, pp. 766–782, Mar. 2014.  

[5] S.-H. W. Chiang and S. Kleinfelder, “Scaling and design 

of a 16-megapixel CMOS image sensor for electron 

microscopy,” in Proc. IEEE Nucl. Sci. Symp. Conf. Record 

(NSS/MIC), 2009, pp. 1249–1256.  

[6] S. Heo, R. Krashinsky, and K. Asanovic, “Activity-

sensitive flip-flop and latch selection for reduced energy,” 

IEEE Trans. Very Large Scale Integr. (VLSI) Syst., vol. 15, 

no. 9, pp. 1060–1064, Sep. 2007.  

[7] S. Naffziger and G. Hammond, “The implementation of 

the nextgeneration 64 b itanium microprocessor,” in IEEE 

Int. Solid-State Circuits Conf. (ISSCC) Dig. Tech. Papers, 

Feb. 2002, pp. 276–504.  



DOI: 10.18535/ijecs/v5i10.35 
 

Cheekati Sirisha, IJECS Volume 05 Issue 10 Oct., 2016 Page No.18532-18540 Page 18540 

[8] H. Partovi et al., “Flow-through latch and edge-triggered 

flip-flop hybrid elements,” IEEE Int. Solid-State Circuits 

Conf. (ISSCC) Dig. Tech. Papers, pp. 138–139, Feb. 1996.  

[9] E. Consoli, M. Alioto, G. Palumbo, and J. Rabaey, 

“Conditional push-pull pulsed latch with 726 fJops energy 

delay product in 65 nm CMOS,” in IEEE Int. Solid-State 

Circuits Conf. (ISSCC) Dig. Tech. Papers, Feb. 2012, pp. 

482–483.  

[10] V. Stojanovic and V. Oklobdzija, “Comparative 

analysis of masterslave latches and flip-flops for high-

performance and low-power systems,” IEEE J. Solid-State 

Circuits, vol. 34, no. 4, pp. 536–548, Apr. 1999. 

 

 


