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ABSTRACT: With so many events happening in the world at a very fast pace the human race is in search for new
technological advancements. There is a high demand for minutely packed power devices that have higher efficiency of
area which has lead the industry of VLSI to venture into the unknown. As technology moves into these levels the
power management requirement of the devices rise. This paper proposes allow power and area-efficient shift register
using pulsed latches. The area and power consumption are made to reduce by substituting flip-flops with pulsed
latches. The timing difficulty in the pulsed latches that originate out of the use of conventional single pulsed clock
signal is taken care of by the use of multiple non overlap delayed pulsed clock signals. 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.

I. INTRODUCTION

Technology has invaded into the life of human beings to such deep extent that today everyone has a wish for
smaller faster fancier gadgets. This wish has been granted to them by the technological developments in the field of
VLSI technology. A SHIFT register is the basic building block in a VLSI circuit. Shift registers find them to be use full
commonly in many applications, such as digital filters, communication receivers, and image processing ICs. Now a
days, as there is high demand of images with utmost clarity the size of the image data continues to increase, the word
length of the shifter register increases to process large image data in image processing 1Cs. An image-extraction and
vector generation VLSI chip uses a 4K-bit shift register. A 10-bit 208 channel output LCD column driver IC uses a 2K-
bit shift register. A 16-megapixel CMOS image sensor uses a 45K-bit shift register. As the word length of the shifter
register increases, the area and power consumption of the shift register become important design considerations.
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Fig.1. Pulsed Latch
1. BASIC CONCEPT

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
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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.

A. REVIEW FLIP-FLOPS AND LATCHES

In electronics, a flip-flop or latch is a circuit that has two stable states and can be used to store state information. A
flip-flop is a bi stable multi vibrator. The circuit can be made to change state by signals applied to one or more control
inputs and will have one or two outputs. It is the basic storage element in sequential logic. Flip-flops and latches are
fundamental building blocks of digital electronics systems used in computers, communications, and many other types
of systems. Flip-flops and latches are used as data storage elements. A flip-flop stores a single bit (binary digit) of data;
one of its two states represents a "one" and the other represents a "zero". Such data storage can be used for storage of
state, and such a circuit is described as sequential logic. When used in a finite-state machine, the output and next state
depend not only on its current input, but also on its current state (and hence, previous inputs). It can also be used for
counting of pulses, and for synchronizing variably-timed input signals to some reference timing signal.

I1l. PROPOSED SHIFT REGISTER

A Master —slave flip flop with two latches can be replaced by Pulsed Latch consisting of a latch and a pulsed clock
signal.[6] All the Pulsed latches share the pulses from the Pulsed clock generator. The pulsed latch is a better solution
for the reduced area and power consumption. The Pulsed latch schematic is shown in fig. 1For the pulsed clock signal
all the pulsed latches share the pulse generation circuit. Due to this sharing of the pulse generation circuit the area and
power consumption of the circuits reduces to almost half of the master slave flip flop. It has a drawback that the pulsed
clock generator can’t be used directly on this circuit due to its timing problems. To overcome this various steps can be
implemented such as —  to add delay circuits between latches « use multiple non-overlap delayed pulsed clock signals
All though both the above mentioned methods solve the timing problem the delay circuits present challenge in the area
and power consumption domain, so it is best in the interest of low power and area designing to make use of the non
over lapping multiple delayed pulse clock signals.

The Shift Register consists of several latches as shown in fig.2. (a) The output signal of the first Latch (Q1) changes
because the input signal (IN) is constant during the clock pulse width (TPULSE). The second Latch has an output
signal (Q2) which depends on the output of (Q1). The output waveform is shown in fig. 2. (b).

i) Q1 Q2 Q3
| L
—»{ Llatch » Latch p| Latch | '
[ & ') ook pofse |_| I—L
I R
Clock [])]
pulse _/ X
Q2
Fig. 2 (a) Shift Register with Latches. Fig. 2 (b) Waveform of Shift Register

The Delay circuit is added in between the Latches to solve the Timing problem. The input of the latch is delayed as
shown in fig. 3. (a) and 3. (b).
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Fig.3 (a) Delayed pulsed clock Fig.3. (b) waveform of Delay circuit

A. CLOCK PULSE CIRCUIT

Each pulsed clock signal arrives at the sub Shift Registers at different time due to the pulse skew in the wire. The pulse
skew increases proportional to the wire distance from the delayed pulsed clock generator. All pulsed clock signals have
almost the same pulse skews when they arrive at the sub Shift Register. Therefore in the sub Shift Register, the pulse
skew differences between the pulsed clock signals are very small. The clock pulse intervals larger than the pulse skew
differences cancel out the effects of the pulse skew differences. Another solution is to insert the clock buffers and clock
trees to send the short clock pulse with a small wire delay. But, this increases the area and power overhead. Moreover,
the multiple clock pulses make the more overhead for multiple clock buffers and clock trees. The schematic of clock
pulse circuit is shown in Fig.4
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Fig. 4 Clock pulse circuit

B. SHIFT REGISTER WITH PULSED CLOCK GENERATOR

A Shift Register is a sequential circuit in which the binary bits shift either towards left or right on each clock transition.
The pulse skew increases proportional to the wire distance from the delayed pulsed clock generator. All pulsed clock
signals have the same pulse skews when they arrive at the sub Shift Registers. Therefore, in the sub Shift Registers, the
pulse skew differences are very small. The clock pulse intervals, larger than the pulse skew differences cancel out the
effects of the pulse skew differences. Also, the pulse skew differences between the different sub Shift Registers do not
cause any timing problem. The proposed Shift Register and its waveform are shown in fig. 5(a) and fig. 5(b). The
Latches are denoted as L1, L2, L3, L4, L5, L6, L7 and L8. CP1, CP2, CP3, CP4 are the clock pulses.
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Fig. 5 Shift Register with pulsed clock generator

C. SSASPL-LATCH

T 1 A latch can capture data only when the clock is enabled. If the pulse clock triggers a latch, then latch is
synchronized similar to the edge triggered flip flop. The pulsed generators generate the pulsed clock waveforms with a
source clock. SSASPL- latch is Static differential Sense Amplifier Shared Pulse Latch. This latch is the smallest latch.
This latch has 9 transistors. In the proposed Shift Register this latch has been modified with transistors by removing an

inverter in the circuit. The schematic of the SSASPL-latch can be referred. This latch updates the data and holds the
data.

IV. SIMULATION RESULTS
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Fig: cell0 schematic Fig: plused clock schematic
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V. CONCLUSION

This paper proposed a low-power and area-efficient shift register using pulsed latches. The shift register reduces area
and power consumption by replacing flip-flops with pulsed latches. The timing problem between pulsed latches is
solved using multiple non-overlap delayed pulsed clock signals instead of a single pulsed clock signal. A small number
of the pulsed clock signals is used by grouping the latches to several sub shifter registers and using additional
temporary storage latches.
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