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Abstract— In recent years, there has been a significant 

research effort in the area of high-speed electronics for 

communication and signal processing. High speeds are 

required in order to take full advantage of the extremely 

broadband capabilities of optical fibers. At the same time, the 

old communication protocols that use different low speeds 

are still being widely used. In order to be flexible for the 

different protocols, a large locking range PLL clock generator 

is highly needed. Phase-locked loop (PLL) which constitutes 

a basic building block for many synchronizers like carrier 

recovery or timing recovery is essential in most digital 

communication systems. The phase locked loop system are 

very important unit of the system. This paper discusses the 

study of the different types of CMOS phase locked loop. 
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I. INTRODUCTION 

The phase locked loop, PLL, was not used in early radio 

equipment because of the number of different stages required. 

However with the advent of radio frequency integrated 

circuits, the idea of phase locked loops, PLLs, became viable. 

Initially relatively low frequency PLLs became available, but 

as RF IC technology improved, so the frequency at which 

PLLs would operate rose, and high frequency versions 

became available. 

Phase locked loops are used in a large variety of 

applications within radio frequency technology. PLLs can be 

used as FM demodulators and they also form the basis of 

indirect frequency synthesizers. In addition to this they can 

be used for a number of applications including the 

regeneration of chopped signals such as the color burst signal 

on an analogue color television signal, for types of variable 

frequency filter and a host of other specialist applications. [3] 

Phase locked loops are incorporated into almost every large 

scale mixed signal and digital system on chip (SOC). Various 

types of PLL architectures exist including fully analogue, 

fully digital, semi-digital, and software based. A phase locked 

loop is a feedback system combining a voltage controlled 

oscillator (VCO) and a phase comparator so connected that 

the oscillator maintains a constant phase angle relative to a 

reference signal. Phase-locked loops can be used, for 

example, to generate stable output high frequency signals 

from a fixed low-frequency signal.  Phase locked loop is a 

technique which has contributed significantly toward the 

technology advancement in communication and motor servo 

control system in the past 30 years. Inventions in the PLL 

schemes combining with novel integrated circuit (IC) 

technology have made PLL devices important system 

components. 

A phase locked loop, PLL, is basically of form of 

servo loop. [4] Although a PLL performs its actions on a radio 

frequency signal, all the basic criteria for loop stability and 

other parameters are the same. A PLL is a negative feedback 

control system circuit. As the name implies, the purpose of a 

PLL is to generate a signal in which the phase is the same as 

the phase of a reference signal. The basic block diagram of 

Phase Lock Loop is shown in the following figure (1) 

 
Fig. 1: Basic Block Diagram of PLL 

In the above block diagram the phase detector 

compares the phase of the output signal to the phase of the 

reference signal. If there is a phase difference between the 

two signals, it generates an output voltage, which is 

proportional to the phase error of the two signals. This output 

voltage passes through the loop filter and then as an input to 

the voltage Controlled oscillator (VCO) controls the output 

frequency. Due to this self-correcting technique, the output 

signal will be in phase with the reference signal. When both 

signals are synchronized the PLL is said to be in lock 

condition. The phase error between the two signals is zero or 

almost zero at this. 

II. LITERATURE REVIEW 

As the literature is the backbone of any research field. Here 

ten journal articles (including IEEE & International Journals) 

and a Thesis are studied and their relevance as background 

material to this project has been outlined.  Although many 

relevant articles were found during the background research 

of the PLL system, these articles contributed the most 

significant amount of intellectual property.  

The articles are summarized as follows: 

The author Vemula Lohith Kumar [6] in his 

dissertation presents implementation of oscillator in the up 

conversion and down conversion of wireless transceivers 

using Integer N Frequency synthesizer with an external loop 

filter and VCO. In his study he presented the Easiest way to 

design and simulate Frequency synthesizer and lock the PLL. 

The authors Kanika Garg and V.Sulochana Verma [7] in their 

paper talk about design of phase locked loop system for low 

power applications. The design focuses on reducing power 

consumption. In their study they state that for 3V power 

supply, power consumption of PLL system is reduced to 65% 

at 350nm technology node. 

The authors Yashpal Sen and Nitin Jain [8] their 

paper is based on CMOS Phase Locked Loop (PLL) using 

Current Starved Voltage controlled oscillator (CSVCO) in 

180 nm process and describes the design and simulation of 

miscellaneous blocks of Phase Locked Loop (PLL) for the 6 

GHz band. In their paper they used Zeni Electronic Design 
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Automation (EDA) environment tool with high oscillator 

frequency and low power consumption to implement the 

design. 

The authors K.Rajasekhar, S.Adilakshmi, T.B.K. 

Manoj kumar [9] represent the layout design of Phased Lock 

loop PLL with multiple outputs. Effort has been made to 

design ultra-low power design and it is implemented using 

ultra low power sub threshold D flip flop. The proposed 

architecture is implemented for 45nm CMOS technology. 

The design implemented in analog design tool like 

Microwind 3.1 where each sub block is designed at its ultra-

low power design. 

The authors Jyoti P. Patra and Umesh C. Pati [10] 

illustrate the behavioural modeling and simulation of a PLL 

based integer n frequency synthesizer. The synthesizer 

generates a signal of 5.15-5.25 GHz in the UNII (Unlicensed 

National Information Infrastructure) lower band which is 

used by IEEE 802.11(a). All the PLL building blocks are 

modeled and simulated using Simulink. The PLL 

performance has been evaluated using MATLAB. 

The authors Dr. P.H.Tandel, Anuradha P. 

Gharge[11] presents an analysis of a novel structure proposed 

for the conventional digital phase locked loop (DPLL)which 

includes a modified phase detector, whose output varies 

linearly proportional to the phase difference angle of its two 

input signals ranging from -2π to 2π. 

The author Abhilasha N.S [12] presents an 

optimized implementation of Digital Phase Locked Loops 

(DPLL) for generating RF carrier signal used for phase 

demodulation. The method used for designing DPLL is based 

on linear control theory and the receiver is phase locked at 

higher radio frequency signal which is highly noisy. 

The authors Varsha Prasad and Dr Chirag Sharma 

[13] present a review of phase locked loop (PLL) techniques. 

The different types of phase detector, loop filter and 

oscillators are discussed. It alleviates the problems associated 

with the classical analog PLL. Linear PLL, Digital PLL and 

All digital PLL models are implemented in Simulink 

Simulation results in Simulink gives the performance 

overview of the three types of PLL. 

III. COMPARATIVE RESULTS 

s.n Parameters [6] [9] [21] 

1. Tool  MATLAB  

2. Technology 350nm 180nm 250nm 

3. 
Power 

supply (Vdd) 
3.0v 0-2v 2.5v 

4. 
Reference 

Frequency 

20MHz-

2GHz 
5MHz 70MHz 

5. Gate length 0.35µm 0.18 µm 0.25µm 

6. 
Output 

Frequency 

350MHz-

16GHz 

5.15-

5.25GHz 

180-

320MHz 

7. 
Power 

Consumption 
7.6mW --- 3.875mW 

Table 1: 

IV. CONCLUSION 

In this comparative paper, we have presented a comparative 

analysis on the different types of phase locked loop (PLL). 

There are many different techniques were used in previous 

works in order to improve the performance of phase locked 

loop such as power consumptions, output frequency and 

supply voltage. Therefore these parameters of phase locked 

loop can be improved. 
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