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Abstract PLL is contributing vital role in advancement in electronic and digital communication since 1932. In
analog television receivers since at least at late 1930s, phase locked loop horizontal and vertical sweep circuits
are locked to synchronization pulses in the broadcast signal. PLL may be implemented either in analog circuit or
in digital circuits. Analog and digital PLL circuits consists of four basic element i.e phase detector, low pass
filter , variable frequency oscillator and feedback path. There are several variation of PLL, DPLL is one of the
variation. This paper gives basic details and design of DPLL by using edge trigger JK as phase detector and

NCO in VHDL using Xillinx.

Index Terms—DPLL (Digital Phase Locked Loop), PLL (Phase Locked Loop), NCO (Numerically
Controlled Oscillator), VHDL (Very high speed integrated circuits Hardware Description Language)
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I. INTRODUCTION

Phase Locked Loop generates an output
signal whose phase is related to the phase of an input
signal. The simplest PLL is an electronic circuit
consisting of a variable frequency oscillator and a
phase detector in a feedback loop. Keeping the input
phase and output phase in lock step also implies
keeping the input and output frequencies the same.
Phase-locked loops are widely employed in radio,
telecommunications and other electronic
applications. A single IC can provide a complete
phase-locked-loop building block; the technique is
widely used in modern electronics devices [2], [5],
with output frequencies from few hertz to gigahertz.
An analog PLL with a digital phase detector as edge-
trigger JK [3] and may have digital divider in the
loop as NCO. Phase-locked loops are widely used
for synchronization purpose, demodulate frequency-
modulated signals [1],[4], [14].
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Fig.1 General block Diagram of PLL
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I1. DPLL DESIGN

2.1 Block Diagram

Block diagram of DPLL consists of digital
blocks. It takes digital signal only as input signal.
Structure of DPLL consists of three basic blocks
Phase Detector, Loop filter and NCO [6]. Fig. 1
gives basic block of PLL. The main aim of DPLL is
to make synchronization among the phase of input
signal and output signal and also the frequency [23].
Phase detector is used to reduced the signal error
differences among two signals, loop filter is used to
removed the noise and the output of NCO is used to
make the output signal closer to the input signal.

2.2 Phase Detector

Phase Detector is also known as Phase
Comparator it makes comparison between input
signal and NCO output signal. In this paper the
Phase Detector is design by using Edge triggered JK
flip-flop. It contains a JK flip flop. These circuits
have the advantage that whilst the phase difference is
between + 180° a voltage proportional to the phase
difference. AC components are not produced when
the loop is out of lock and the output from the phase
detector can pass through the loop filter to bring the
PLL into lock [23].
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. == 2.3 Loop Filter

T Loop filter is an integrator. It is crucial to

== s the operation of the whole PLL. The PLL filter is
needed to remove any unwanted high frequency
components which might pass out of the phase
detector and appear in the NCO tune line[24]. They
would then appear on the output of the NCO, NCO
as spurious signals. The filter also affects the ability

. of the loop to change frequencies quickly. If the filter

il B — _ . has a very low cut-off frequency then the NCO will
Fig.2 Design Utilization Summary of Phase Detector not be able to change its frequency as fast,
conversely a filter with a higher cut-off frequency

a—

e————=s=x will enable the changes to happen faster. The loop
— filter also governs the stability of the loop. If the
filter is not designed correctly then large signals will
appear on the tune line.

In this paper the Loop Filter is designed
with the help of UP/ down counter because it is very
simplest loop filter. It is incremented on each up
pulses and decremented on each down signals and
for getting clock and direction signal pulse forming
circuit is used. So its work line now behaves as an

m— Integrator
Fig. 3a RTL Schematic of Phase Detector
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Fig.4 Output Waveform of Phase Detector
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Fig. 6b R-'f'L Schemantic of Loop Filter
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Fig.9a RTL Schematic of NCO
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Fig. 7 Output Waveform of Loop Filter Fig.9b RTL Schematic of NCO

2.4 NCO (Numerically Controlled Oscillator)

A numerically controlled oscillator is a
digital signal generator which creates a synchronous,
discrete-valued representation of a waveform usually
sinusoidal. NCO are often used at the output to
create a DDS. NCO offers accuracy, stability and
reliability.

B .
Fig. 10 Output waveform of NCO
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Fig. 8 Device utilization summary of NCO

Www.ijera.com DOI: 10.9790/9622-1007034650 48|Page




Anjana Goen, et. al. International Journal of Engineering Research and Applications

www.ijera.com

ISSN: 2248-9622, Vol. 10, Issue 7, (Series-111) July 2020, pp. 46-50

111. CONCLUSION

An important aspect of using this circuit, is
that once the phase locked loop has found the
desired frequency, noise in the received signal causes
only very small (random) changes in the input clock.
The regenerated clock continues to provide a good
reference that may be used to find the center of each
received bit [21].
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