International Journal of Research in Science and Technology http://www.ijrst.com

(JRST) 2016, Vol. No. 6, Issue No. I, Jul-Sep e-1SSN: 2249-0604, p-1SSN: 2454-180X

AN OPTIMIZED SHIFT REGISTER USING PULSED
LATCHES

*T.Shobakar, **S.Muppudathi Sutha
*PG Scholar, VLSI Design,
Sardar Raja College of Engineering, Alangulam, Tirunelveli, Tamilnadu
**Assistant Professor, Department of ECE,
Sardar Raja College of Engineering, Alangulam, Tirunelveli, Tiilnadu

-

ABSTRACT

push-pull final stage driven by two split paths

speed and area-efficient shift register using pu

register using pulsed latches was fabricated u
pulsed latches goes beyond
both high performance and

rform. An electronic circuit might consist of a CPU, ROM,
lets IC makers add all of these into one chip. Structured

repetitive arrangem ectangular macro blocks which can be interconnected using wiring
by abutment. An exafple is partitioning the layout of an adder into a row of equal bit slices
cells. In complex designs this structuring may be achieved by hierarchical nesting. VLSI
Design presents state-of-the-art papers in VLSI design, computer-aided design, design
analysis, design implementation, simulation and testing. Its scope also includes papers that
address technical trends, pressing issues, and educational aspects in VLSI Design.

In digital circuits, a shift register is a cascade of flip flops, sharing the same clock, in
which the output of each flip-flop is connected to the "data" input of the next flip-flop in the
chain, resulting in a circuit that shifts by one position the "bit array"” stored in it, shifting
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in the data present at its input and shifting out the last bit in the array, at each transition of the
clock input. More generally, a shift register may be multidimensional, such that its "data in"
and stage outputs are themselves bit arrays: this is implemented simply by running several
shift registers of the same bit-length in parallel.

Shift registers can have both parallel and serial inputs and outputs. These are often
configured as ‘'serial-in, parallel-out’ (SIPO) or as 'parallel-in, serial-out' (PISO). There are
also types that have both serial and parallel input and types with serial and parallel output.
There are also 'bidirectional' shift registers which allow shifting in both directions: L—R or
R—L. The serial input and last output of a shift register can also be connected to create a
‘circular shift register.

Shift register IC’s are generally provided with a clear or reset connection so that they can be
“SET” or “RESET” as required. Generally, shift registers operate in one of four different

modes with the basic movement of data through a shift register being:
a N\ AN
e Serial-in to Parallel-out (SIPO) - the register is loaded with serial data, one bit at

a time, with the stored data being available at the output in parallel form.

Serial-in to Serial-out (SISO) - the data is shifted serially “IN” and “OUT” of the
register, one bit at a time in either a left or right direction under clock control.
Parallel-in to Serial-out (PISO) - the parallel data is loaded into the register
simultaneously and is shifted out of the register serially one bit at a time under
clock control.

EXISTING SYST

ong multiple latches to amortize its

width of CPs and CP; pulses determines the width of

[ ich the input can affect the output. From a

rency window can be modified by changing the

hase generator in Fig. 3.5. The effect of process

pensated through post-silicon tuning of the pulse width,

ry among multiple latches [1], [20], [21]. In this, no tune-

ed pulsed latches since the addition of such feature would

impact area/energ ulsed latch equally. Indeed, almost all existing pulsed latches
adopt the same pulse@@nerator topology. The delay stage in the feedback path in Figs. 3.3—
3.5 generates a delayed replica QD of the output Q, and is implemented by the two inverters
M13-M14 and M25-M26 in Fig. 3.5. Actually, only slow transistors M25-M26 are added to
implement such delay, as the inverter M13-M14 is already available (i.e.,M13-M14 are used
to both latch and delay the output). This delay stage makes sure that QD is kept stable at its
previous value during the transparency window, thereby preventing glitches in CP, and CPx
and reducing dynamic energy, as discussed in the following. Without the delay stage, the
output Q would be connected directly to the pseudo-NAND/NOR in Fig. 3.5, hence any
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output transition within the transparency window immediately triggers the generation of an
additional (undesired) pulse.
As shown in detail in Fig. 3.7, which refers to the case where Q is directly connected to the
pseudo-NAND/NOR, a falling transition of Q following the same input transition
immediately triggers a high pulse in CP,, as the pseudo- NOR in Fig. 3.5 temporarily has all
pMOS transistors M22— M24 ON during the transparency window (i.e., the CP; time slot in
Fig. 3.6).
3.3.2. CSP3L: Conditional Shareable Push—Pull Pulsed Latch

In CP3L, the pulse generator cannot be shared among multipig latches since pseudo-
NOR/NAND are driven by QD, which is different for each 1. his subsection, we
present a different implementation of the same concept by intggii&ting the conditional logic in
the latch so that the whole pulse generator can be share 3L, static NAND/NOR

gates and two small keepers to maintain t
the delay stage M23-M26 is introduced in
transmission gates need complementary cont ing transistor count is the
same as CP3L, hence CSP>L areaJ as CP3L (excluding the

hich enables the propagation
the value of the delayed output
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Fig. 1. Glitch in CP, occurring if no delay stage is inserted in the feedback
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PROPOSED SYSTEM

The power optimization is similar to the area optimization. The power is consumed
mainly in latches and clock-pulse circuits. Each latch consumes power for data transition and
clock loading. When the circuit powers are normalized with a latch, the power consumption
of a latch and a clock-pulse circuit are 1 and ap, respectively. The total power consumption is
alsoap X (K+1)+ N1+ 1/K)

Terk min= Tep + KXTpeLay + Tea

CLK |

CLK_pulse<T> " |

CLK_pulse<K> Toeray | (2)

CLK_pulse<2> [ ]

CLK_pulse<1> Toeray |(K+1)|

3

<

Q1 Tea
Fig. 4.7. Minimum clock cycle time of the proposed shift register

increases, the size of a clock buffer decreases in
of latches connected to a clock buffer (M=N/K) is

e (Tek_min) 18 TeptKX Tppray + Teo, Where is the delay

clock signal (CLK) to the rising edge of the first pulsed

clock signal (CL e(T)), ToeLay is the delay of two neighbor pulsed clock signals, is the
delay from the risin of the last pulsed clock signal (CLK_pulse(1)) to the output signal
of the latch Q1. Tckn is proportional to K. As K increases, the maximum clock frequency
(fek—max = 1/Tek vin ) decreases in proportion to 1/K. Therefore, must be selected under
the maximum number which is determined by the maximum clock frequency of the target
applications. The K+1 pulsed clock signals in Fig. 4.7 are supplied to all sub shift registers.
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 same sub shift register. Therefore, in the same sub shift register, the pulse skew
differences between the pulsed clock signals are very small. The clock pulse intervals larger
243
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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, because two latches connecting two sub shift registers use the first and last pulsed
clocks (CLK_pulse(T) and CLK_pulse(1)) which have a long clock pulse interval

S | I

Fig. 2. Schematic of t‘iSASPL
In a long shift register, a short clock pulse g@annot through a lo due to parasitic

capacitance and resistance. At the end of the wi lock pulse shape

the rising and falling times of the clock i . A simple
solution is to increase the clock pulse wi

decreases the maximum clock frequency. A rt clock buffers and clock
trees to send the short clock pulse with a sm : Is increases the area and
power overhead. Moreover, th iBle clock pulses make the glbre overhead for multiple
clock buffers and clock tree

RESULTS AND D

ipelifed MIPS processor datapath running SPECIint95
| flip-flop and latch energy by over 60% without increasing

advantages of requ y one latch stage per clock cycle and of allowing time-borrowing
across cycle boundarig8. The major disadvantages of pulsed latch structures are the increased
susceptibility to timihg hazards and the energy dissipation of the local clock pulse generators.
Pulse generators can be shared among a few latch cells to reduce energy, if care is taken that
the pulse shape does not degrade due to wire delay, signal coupling and noise.We measured
designs both with individual pulse generators and with pulse generators shared among four
latch bits, in which case we divide the pulse generator energy among the four latch instances.
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CONCLUSION

This project proposes 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. The proposed shift register saves 37% area and
44% power compared to the conventional shift register with flip-flop
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