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Abstract— In this paper we will study that how to reduce 

area and power of a “Shift-register using Pulsed- Latches.” 

The size and energy utilization are lessened by superseding 

F-F with pulsed-latches. This strategy 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. The shift-register 

uses a less few pulsed-clock signals by gathering the latches 

to a few sub-shifter Registers with temporary storage 

latches. A 128-bit shift-register using pulsed-latches was 

made using a 0.18μm C-M-O-S process. The energy 

utilization is 1.2-mW at a 100-MHz clock-frequency. The 

proposed shift-register reduces 37 % size and 44 % energy 

with ordinary shift-register with Flip-Flop. 
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I. INTRODUCTION 

A shift-register is the most important block in V-L-S-I 

circuit. Shift-register are ordinarily utilized as a part of 

numerous applications, for example, computerized channels 

[1], correspondence collectors [2], and picture preparing ICs 

[3]–[5]. As of late, as the measure of the picture data keeps 

on expanding because of the appeal for amazing picture 

data, the bit-size of the shift-register increments to process-

substantial picture data in picture preparing ICs. A picture 

processing in a V-L-S-I chip utilizes a 4000-bit shift-register 

[3]. A 10bit 208-channel output L-C-D section driver I-C 

utilizes a 2000-bit shift-register [4]. A 16megapixel C-M-O-

S picture-sensor utilizes a 45000-bit shift-register [5]. As the 

bit-size of the shift-register expands, the size and energy 

utilization of the shift-register get to be critical outline 

contemplations. The design of a shift-register is entirely 

straightforward. An N number of shift-register is made out 

of arrangement associated N data F-Fs. The rate of the Flip-

Flops is less vital than the range and energy utilization in 

light of the fact that in between shift-register doesn’t has any 

circuit. The littlest Flip-Flop is appropriate for the shift-

register to diminish the size and energy utilization. As of 

late, pulsed-latches have supplanted F-Fs in numerous 

devices, in light of the fact that a Pulse-Clock is much littler 

than a Flip-Flop [6]–[9]. In any case, the pulsed-latches can't 

be utilized as a part of a shift-register because of the timing 

issue between Pulse-Clocks. 

 
Fig. 1: (a) M-S flip-flop.          (b) Pulsed latch. 

This document proposes a reduced size and energy 

proficient shift-register utilizing P-Cs. The shift-register 

takes care of the timing issue utilizing different non-cover 

delayed pulsed-clock-signals rather than the traditional 

single P-C signal. The shift-register utilizes very less pulsed-

clock-signals by gathering the latches to a few sub-shifter-

registers and utilizing extra makeshift stockpiling clocks.  

II. PROPOSED SHIFT-REGISTER  

An Master-Slave Flip-Flop utilizing 2-latches as a part of 

Figure.1[a] can be supplanted by a P-C comprising latch 

with pulsed-latches in Figure.1[b][6]. All pulsed-latches 

share the pulsed clock-circuit for the Pulsed-clock-signal. 

Subsequently, size and energy utilization in pulsed-latches 

turns out to be 50-55% less than the Master-Slave F-F. The 

pulsed-latches is an appealing answer to a little size and 

energy utilization.  

Figure.2 [a] demonstrates an illustration the proposed 

shift-register. The proposed shift-register is isolated in to M 

sub-shifter-registers to diminish the quantity of deferred P-

C_signals. A_4-bit SSR comprises of 5-clocks 

and_it_performs shift-operations with_5 multiple_non-

overlap_delayed pulsed-clock-signals [CLK_pulse [1:4]] 

and CLK_pulse [T]]. In the 4-bit  S-shift-register #1, 4 

latches_store_4-bit data [Q1-Q4]and the last clock stores 

one-bit provisional data [T1]which will be put away in the 

primary latch[Q5]of  the four-bit shift-register 

#2.Figure.5[b] demonstrates the operation waveforms in the 

proposed-R. Five non-overlaps deferred Pulsed-clock-

signals are created by the delayed-C generator in Figure. 6. 

The grouping of the Pulsed-clock-signals is in the inverse 

request of the 5-latches. At first, the P-C signal CLK_pulse 

[T] updates the clock data T1 from Q4. And after that, the 

pulsed-clock-signals CLK_pulse [1:4]] update the four clock 

data from_Q4 to_Q1 successively. The clocks Q2-Q4 get 

data from their Past latches Q1, Q3 however the primary 

clock [Q1] gets data from the data of the shift-register [IN]. 

The working of the remaining sub shift-registers are similar 

as that of the sub shift-register #1 with the exception of that 

the primary clock gets data from the impermanent 

stockpiling latch in the past S-shift-register.  

The customary deferred P-C circuits can be utilized to 

spare the AND gates in the delayed P-C generator in Figure. 

6. In the ordinary deferred P-C circuits, the C-P-W must be 

bigger than the_ summation of the rising_ and falling_ times 

in every_ inverters in the delayed circuit’s delayed_ to 

keep_ the state of the P-C. Be that as it may, in the deferred 

P-C-generator in Figure. 3 the C-P-W can be less than the 

summation of the rising and falling times on the grounds 

that every sharp P-C signal is created from an AND door 

and 2 delayed signals. Accordingly, the delayed P-C-

generator is reasonable for short pulsed-clock-signals. The 

quantities of latches_ and clock-pulse circuits change_ 

concurring to the bit-size of the shift-register [K]. K is 

chosen by considering the size, energy and speed utilization. 
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The size enhancement can be executed as takes after at the 

point when the circuit areas are standardized with a latch, 

the ranges of clock and C-P circuit are one and αA, 

individually. The aggregate region gets to be αA x [K+1] 

+N [1+K]. The ideal K=√ [N/αA] for the base zone is 

acquired from the main request differential comparison of 

the aggregate region. A number K for the base size is chosen 

as a divisor of N, which is closest to K=√ [N/αA]. 

 
Fig. 2: Proposed shift register.(a) Schematic. (b) 

Waveforms. 

 
Fig. 3: Delayed pulsed clock generator. 

The [K+1] pulsed-clock-signal Figure.4 are fed to every 

shift-registers. Each P-C signal touches base at the shift-

registers at various time-periods because of pulse skew 

under the wire. The pulse skew expansions relative to the 

wire separation from the deferred P-C generator. All pulsed-

clock-signals have just about the same pulse skews when 

they touch base at the same shift-register. In this way, in the 

same shift-register enlist, pulse skew contrasts in-between 

the pulsed-clock-signals are little. The clock pulse-interims 

bigger than the pulse skew contrasts counter balance the 

impacts of the pulse skew contrasts. Additionally, the pulse 

skew contrasts between the diverse shift-registers don't 

bring about any timing issue, since two clocks interfacing 

two shift-registers utilize the starting and end pulse 

timekeepers [CLK_pulse[T]and CLK_pulse[1]] which have 

a long clock pulse interim. 

 
Fig. 4: Schematic of the S-S-A-SPL [6]. 

A. IC Fabrication  

The most extreme clock frequency in the routine shift-

register is restricted to just the delayed of F-F on the 

grounds that which is not having deferral between F-Fs. 

Thusly, the size and frequency utilization are higher 

imperative than the pace for choosing the F-F. The proposed 

shift-register utilizes clocks rather than F-Fs to lessen the 

range and energy utilization. In chip execution, the S-S-A-

SPL [static differential sense amp shared-pulse-latch] in 

Figure.8 is a very small clock chosen. The first S-S-A-SPL 

having nine-transistors [6]and  is adjusted to the S-S-A-SPL 

with seven-transistors in Figure.4 by evacuating an inverter 

to create the corresponding data data [DB]from the data [D]. 

In the proposed shift-register enroll; the differential data-

inputs [D and Db] of the clock originate from the 

differential data outputs [Q and Qb] of the past latch. The S-

S-A-SPL utilizes fewer transistors [seven-transistors] and it 

devours the least clock-energy. Since S-S-A-SPL has a only 

one transistor driven by the P-C signal.  

The S-S-A-SPL updates-data with 3 transistors (N-MOS) 

and it temporarily stores data in 4-transistors [M1 – M3] in 

2-cross-coupled inverters. It requires 2 differential data-

inputs [D and Db] and a P-C signal. At the point whenever 

the P-C signal becomes high, then its data is updated. The 

hub Q or Qb is carried to ground as indicated by the data [D 

and Db]. The pull-down current of the N-MOS transistors 

[M1 – M3] must be bigger compared to pull-up P-MOS 

inverters. The S-S-A-SPL was actualized and recreated with 

a 0.18-µm C-M-O-S technology at VDD = 1.8V. The sizes 

[W/L] of the three N-MOS transistors [M1 – M3] are 

1µm/0.18µm. The sizes of the N-MOS and P-MOS in the 2 

inverters are each of the0.5µm/0.18µm. The base C-P-W of 

the S-S-A-SPL to upgrade the data is 62ps at a common 

procedure reproduction and 54ps to76ps at whole procedure 

corner-simulations. The continuous rise and fall times of the 

clock-pulse nearly 100 ps. The clock pulse shape can be 

debased because of the wire-delay, signal-coupling, and 

supply-commotion. The C-P-W [TPULSE] of 170ps was 

chosen by including the timing  
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Fig. 5: Simulation waveforms of a shift register with the 

SSASPLs driven by a pulsed clock signal. 

 
Fig. 6: Simulation waveforms of a shift register with the 

SSASPLs driven by delayed pulsed clock signals. 

Edge to the base C-P-W at the very less time simulation 

case.Figure.5 exhibit the simulation waveforms of a shift-

register with the S-S-A-SPLs driven by the pulsed-clock-

signals. The output of the primary clock [Q1 and Q1b] 

changing effectively, in light of the fact that the data of the 

main latch [IN] is consistent amid the C-P-W [TPULSE]. 

Then again, the output of the 2nd clock [Q2 and Q2b] don't 

change, in light of the fact that the data signals of the 2nd 

latch, they are associated with the output signals of the 2nd 

latch [Q2 and Q2b], changing through the C-P-W. The S-S-

A-SPL flips the conditions of the C-C-I [Q and Qb] by pull-

down current through either M2 or M3 through the C-P-W. 

The C-P-W is chosen as the base time to flip the output-

signals of the clock [Q and Qb] when its info signals [D and 

Db] are consistent. In some event that the data updated 

through the C-P-W, the time taken to reduce the current 

down by either M2 or M3 gets to be less compare to C-P-W, 

so that the latch has insufficient clock pulse time to flip the 

output later the data-signals change.  

Figure.6 demonstrates the reproduction waveforms of a 

shift-register with the S-S-A-SPLs driven by the delayed 

pulsed-clock-signals. It is having 3 shift-registers [Q1 to Q3] 

and 3 deferred pulsed-clock-signals [CLK_pulse [1:3]]. The 

P-C delay [TDELAY] is 220-ps by including pulse interval 

of 50-ps in between C-P to the C-P-W [TPULSE] of 170-ps. 

The succession of the pulsed-clock-signals is in the inverse 

request of latches. Every latch has steady data from its clock 

pulse hence there no timing issue.Figure.7 demonstrates the 

reproduced waveforms of the proposed 128bit shift-register 

with K=4 at fCLK= 500MHz. The initial four-bit SHIFT-

REGISTER comprising of 5-clocks [Q1, Q2, Q3, Q4 and 

T1] performs Shifting operations accurately by 5 pulsed-

clock-signals [CLK_pulse [1:4] and CLK_pulse [T]]. The 

second 4-bit sub shifter registers comprising of five clocks 

[Q5, Q6, Q7, Q8 and T2] gets data through latch T1 in the 

principal shift-register enlist and it does the Shifting 

operation accurately. From [1]–[5] in Figure.7 means the 

data move succession of the clocks drive from the 

consecutive pulsed-clock-signals. Figure.8 demonstrates the 

design of the S-S-A-SPL. Its size is 19.2-µm. 

 
Fig. 7: Simulated waveforms of the proposed 128-bit shift 

register with K-4 at fclk =500 MHz 

The S-S-A-SPL devours 3.3-µW at fCLK= 100MHz. 

The frequency is devoured in the clock-stacking and data 

way of the clock. The clock-stacking of an N-MOS 

transistor devours 0.73µW. The data way devours 2.57µW. 

at the point when the data move proportion is 0.5 and the 

output stacking of the latch is just 2 N-MOS [M1 and M3] 

of the following clock in the shift-register. 

 
Fig. 8:Layout of the SSASPL. 

Every C-P circuit possesses 49.5µm and expends 

27.6µW at fCLK= 100MHz.The bit-size of the shift-register 

[K] in a 128-bit shift-register [N=128] is chosen on the basis 

of size, energy and speed. While considering region 

streamlining, the C-P circuit with absence of clock buffers is 

2.58 times bigger compared to latch [α=2.58]. The ideal K is 

8 and cab be divided N [=128] closest to 9.96[=√N/α = 

√128/2.58] When considering the frequency streamlining, 

the C-P circuit expends 8.35 times bigger frequency than a 

clock [α=8.35]. The ideal K is 4 which is a divisor of N 

[=128] closest to 5.54[=√N/α = √128/8.35].The most 

extreme C-F which can be restricted to the min-clock cycle 

[TCLK_MIN= TCP+K*TDELAY+TCQ] as shown in figure 

9. 
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B. Comparing the Execution_ 

 
Fig. 9: Schematic of the PPCFF [10]. 

 
Table 1. Transistor Comparison of Pulsed-Latches and F-F 

 
Table. 2: Performance Comparisons of the PPCFF and 

SSASPL 

 
Table. 3: performance Comparisons of Shift Registers 

 
Fig. 13: Measured waveforms of the proposed Shift-register 

at (a) fCLK=100MHz (b) fCLK=10MHz 

III. EXPERIMENTAL RESULTS 

 

IV. CONCLUSION 

This paper proposed an “Optimizing Area and Power of 

Shift-Register Using SSASPL Technique”. The Shift-

Register’s decreases size-energy utilization by supplanting 

Flip-Flop to Pulsed-Latches. The timing issue between 

Pulsed-Latch is illuminated utilizing “multiple non-overlap 

delayed pulsed-clock signals instead of a single pulsed-clock 

signal”. A less no. of the Pulse-Clock-Signal’s is utilized by 

gathering all Latches to a few Sub-Shifter-Registers and 

utilizing pulsed clocks. A 128-bit Shift-Register was 

manufactured utilizing .18µm technology with VDD = 1.8V. 

Its core-area is 6600 µm2. It expends 1.2mW at a 100MHz 

clock-frequency. The proposed Shift-Register’s reduces 37 

% size and 44 % of energy with ordinary Shift-Register’s 

with Flip-Flops. 
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