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Two Way Clock Scheme In Pipeline To Minimize

The Clock Skew
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Abstract- In most of the digital systems the clock skew
decreases the performance of the digital systems in terms of
providing good sensitivity or to maintain data synchronization.
In the conventional pipeline system it is facing problems due to
improper synchronization of clock pulses. This is a universal
problem in all the digital systems mostly called jitter or skew.
The propagation of information in the digital systems mainly
controlled on the basis of clock pulses. In most of the digital
systems the clock skew decreases the performance of the digital
systems. Here a new system is implemented in the path of the
clock to reduce the clock skew.
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I. INTRODUCTION

In conventional Pipeline technology the clock signal arrive
at the first register take the same time as the data takes time
to arrive the first register. But the clock signal
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Figure 1 Conventional pipeline System

may take more time than the data to reach the second stage
of the pipeline. So there may be a chance of data
overlapping at the second stage of the pipeline.But the
conventional pipeline system is facing problems due to
improper synchronization of clock pulses. This is a universal
problem in all the digital systems mostly called jitter or
skew. In conventional pipeline systems the clock signal is
derived as[2]

Tc!k_com: = Dmrz:r:+ Dr+ T3+ ﬁc!k (1)

Where Dy, is the maximum propagation Deay D is clock-
to-output delay of the pipeline register Ts T, is pipeline
register setup and hold time In the present work a new
system is proposed in the path of the clock to remove or
reduce the clock skew. There are already few methods
effectively working on clock skew such as wave-pipelining
[5] and Mesychronous pipeline [1] methods.The idea of
wave-pipelining [5] was originally introduced by Cotten [7],
who named it maximum rate pipelining Cotton observed that

"'"N. Suresh Kumar, °D.V.Rama KotiReddy, ’B. Pramod Kumar, *A.
Chaitanya Prabhu

! Department of IT, GITAM University, Visakhapatnam, India

? College of Engineering, Andhra University, Visakhapatnam, India

? Venkateswara college of Engineering, Srikakulam, India

* Sri Sivani Institute of Technology, Srikakulam, India
Inskgitam2009@gmail.com

the rate at which logic can propagate through the circuit
depends not on the longest path delay but on the difference
between the longest and the shortest path delays. As a result,
several computation —wues,” i.e., logic signals related to
different clock cycles, can propagate through the logic
simultaneously. The system clocking must be such that the
output data is clocked affer the latest data has arrived at the
outputs and before the earliest data from the next clock cycle
arrives at the outputs. Critical speed-limiting factors in
wave-pipelining [5] are the uncontrolled clock-skew, the
sampling time of registers, and the worst case transition time
at the logic outputs. While the minimization of these factors
has been a major challenge in the design of conventional
high-speed pipelined systems as well, the equalization of
path delays comes as a new challenge for the design of
wave-pipelined systems. Different clock signal paths can
have different delays for a wvariety of reasons [8].
Differences in delays of any active buffers within the clock
distribution network may cause un-synchronization of data
and clock in wave pipeline method.

Smaller clock periods are achieved in wave pipelining [2][5]
by reducing the maximum propagation delay (Dp.x) by
splitting the stages into number of stages. The clock signal is
derived in the wave pipelining is

Tclkw = (Dmax - Dmin) +tn+ T+ 280 (2)
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Figure 2 Wave Pipelining

And further the propagation delay in is reduced and the
clock synchronization is controlled by introducing a delay
element in the path of clock signal of Mesynchronous
pipelining [1]. This delay will be equal to the delay created
by the pulse passed from one stage to other stage of the
pipeline. The system is clocked such that a pipeline stage is
operating on more than one data wave simultaneously. At
any given time, multiple waves can be present in a stage and
the waves are separated based on physical properties of
internal nodes in the logic stage. The clock signal is derived
in the Mesynchronous pipelining is

Tclk_m 2 (Dmax(j) - Dmin(j)) + tp + Ts + 2Aclk (3)
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Figure 3 Mesynchronous pipelining

From equation 1, 2, 3 it implies that
Teiry, < Tety, < Tetkcony 4)
It derives that mesochronous pipelining delivers an
improved performance compared to conventional pipeline
scheme.
11 ENHANCED METHOD

In the present work an external pipeline is developed using
external registers and the working of these registers are
controlled and observed by a microcontroller. The present
system performance is almost similar to mesynchronous
pipeline performance which will produce,

T2way clk_p < Tclk_w < Tclk_conv
When a single clock pulse is applied to manage the data
transmission through the registers in the pipeline. But it will
create a clock skew in the pipeline which will decrease the
data speed from one stage to other stage. The pulses from
the encoder are fed into the first register when clock pulse is
applied to the first stage of the pipeline. The pulse will be
passed to the next stage after applying the clock pulse to the
next stage. The clock pulse path is directly given to the
registers where the encoder pulses are passes from one stage
to another stage through flip flops of the registers. This may
create a problem of overlapping of pulses in the first stage
before it enters into the next stage.
In the present work a new method is proposed to introducing
clock pulses alternatively to the parallel pipeline stages.
Here two pipelines alternatively work to carry the data
pulses. The two pipelines are selected alternatively by
activating the clock pulses alternatively. The clock pulses
are supplied by port pins of microcontroller instead of
external clock generator. The port pins alternatively supply
the clock pulses to the pipelines. The alternative supply of
clock pulse will create a delay in the data propagation. This
will synchronize the data propagation. In the register hold
time of the first pipeline the register set time will be
enabling in the second pipeline. Mean while the data will be
output through the first register. While the register holds
time of second pipeline the third clock pulse will be given to
first pipeline. Now the next pulse from the encoder enters
into first stage of first pipeline. And the out from the first
stage of first pipeline will enter into second stage of first
pipeline. So the encoder pulses enter into pipeline
alternatively by changing the clock pulses from first pipeline
to second pipeline vice versa. The clock signal is derived in
the present system pipeline method as,

T2way clk_p = (Dmax(j) - Dmin(j)) + tp + Ts + ZAclk
The system is clocked such that pipeline stages are operating
on more than one data pulse simultaneously. The present
system at any given time, multiple data pulses can be
present in a stage similar to the mesychronous pipelining.

I1I. HARDWARE

In the present work two pipelines are individually connected
and controlled through the port pins of microcontroller.
Each pipeline has integrated with two stages. Each stage is
connected with a single pipeline. These pipeline stages are
alternatively controlled by pl.0 and pl.l1 as shown in
figures.

1

Data

Register —— Register

Register —— Register

Clock Pulze

plo
pll

Clock Fulse
MC

Figure 4 A New method to control parallel pipeline
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Figure 5 Data entering into first and second pipelines at
alternate clock pulses applied through p1.0 and p1.1

Iv. SOFTWARE ROUTINES

Stepl-Send high and low signals alternatively through
parallel port to enable clock input to the pipelines
Step2-Enable P1.0 to enable the first pipeline
Step3-Disable P1.0 and Enable P1.1 to enable second
pipeline
Step4-Disable pl.1 and repeat step 2 to step 4 in the entire
process.

V. CONCLUSIONS

The relative error of the frequency measurement almost zero
when compare with other method measurements. The
system can also measure the small readings which are nearer
to zero value. The clock distribution becomes simpler by

controlling clock signals by internal ports of
microcontroller. Power consumption is small when
compared to other methods. A simple control is

implemented on the clock skew. Simple software logic is
used to control the ports of microcontroller to generate the
clock signals higher performance can be achieved using
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smaller number of pipeline stages. The proposed pipeline
scheme operates on more than one pulse simultaneously.
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