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Abstract: 

Phase locked loop(PLL) is widely applied for different purposes in various domains such as communication and instrumentation. 

In the microwave range they have been applied in frequency synthesis and phase recovering among others. Phase-locked loop can 

be used to maintain a well-defined phase and hence frequency relation between two independent signal sources. Now a day, multi 

band frequency synthesizers are very popular for their compatibility. Phase locked loop is an excellent research topic. Power is the 

amount to function or generating out energy. This pll is designed using latest 50nm technology, which offers high speed 
performance at low power. Loop filter and sigma delta modulator are the most important factors in improving the performance of 

system. Among variety of frequency synthesis techniques phase Locked Loop (PLL) represents the dominant method in wireless 

communication industry. Phase Locked Loop (PLL).The frequency synthesizer is designed using PLL and phase descriminator 

with 50nm CMOS/VLSI technology in microwind 3. 

 

Tool Required: Micro wind software  
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I. Introduction: 
PLL is an important analog circuit used in various 
communications applications such as frequency synthesizer 

generation, microprocessor etc A phase lock loop(PLL)is an 

electric circuit, which locks the phase of the input signal 

with that of the output by keeping them synchronised it 

achieves this through a closed loop feedback mechanism that  

compares the input signal with the output and makes the 

necessary corrections so that the phase remains synchronous. 

Phased-locked loops are widely used for synchronization 

purpose; in space communications for coheren demodulation 

and threshold extension, bit synchronization, and symbol 

synchronization. Phase locked loop can also be used to 
demodulate frequency-modulated signals. In radio 

transmitters, a pll is used to synthesize new frequencies 

which are multiple of a reference frequency, with the same 

stability as the reference, A PLL is a control loop consisting 

of four fundamental components. These are a phase detector 

(sometimes called phase comparator),loop filter, voltage  

controlled oscillator(VCO) as shown in fig. 

 

The purpose of the phase detector is to compare the phase 

variation of the signals applied at its two inputs. Reference 

signal is treated as one input while output of vco is phase 
drifts, the error signal will increase driving the vco phase in 

the opposite direction so as to reduce the error. Thus the 

output treated as second input. This is commonly known as 

feedback loop.  

Fig 1: Block diagram of PLL 

 

 

 

 

 

 

 

 

Fig 2: Circuit diagram of PLL 

 

II. Phase detector: 

A phase detector or phase comparator is a frequency mixer, 

analog multiplier or logic circuit that generates voltage 
signal which represents the difference in phase between two 

signal inputs. It is an essential element of the Phase locked 

loop(PLL)There is a variety of different circuits that can be 

used as phase detectors, somewhat use what may be 

considered as analogue technique, while others use digital 

circuitry. However the most important difference is whether 

the phase detector is sensitive to just phase or whether it is 

sensitive to frequency and to phase. Thus phase detectors 

may be split into two categories: 

 Phase only sensitive detectors 

 Phase / frequency detectors 
The PFD circuit is used to find the difference in phase and 

frequency between the two input signals reference frequency 

(Fref) and input frequency (Fin) which is fed back from the 

output of the VCO 

 

III. Loop filter 

 

Filters are the electronic circuits used along with rectifiers to 

get pure d.c. voltage. Loop filter is crucial to the operation of 

whole phase locked loop The PLL filter needed to remove 

any unwanted high frequency components  which might pass 
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out of the phase detector and appear in the VCO tune line. 

The loop filter also governs the stability of the loop. If the 

filter is not designed correctly then oscillations can build up 

around the loop, and large signals will appear on tune line. 

This will result in the VCO being forced o sweep over wide 

bands of frequency. 
 

IV. Voltage controlled oscillator 

A voltage controlled oscillator or vco is an electronic 

oscillator whose oscillation frequency is controlled by a 

voltage input. The applied input voltage determines the 

instantaneous oscillation frequency and  consequently, 

modulating applied to control input may cause frequency 

modulation(FM) or phase modulation(PM).VCOs are used in 

function generators, phase locked loops, frequency 

synthesizers used in communication equipment. Voltage-to-

frequency converters are voltage-controlled oscillators, with 

a highly linear relation between applied voltage and 
frequency. VCOs may have sine and/ or square wave 

outputs. 

 

V. Frequency synthesizer 
PLL frequency synthesizers are widely used in all forms of 

radio communications. These frequency synthesizers are 

found in a variety of items from cellular phones to all forms 

of wireless products and domestic radios and tvs to 

professional radio frequency equipment like signal 

generator. Frequency synthesizers not only offer high levels 

of stability and accuracy they are also easy to control from 
digital circuitry such as microprocessors. 

 

 
Fig 3: Frequency synthesizer using pll and phase 

discriminator 

 

 
Fig 4:Timing diagram for frequency synthesizer 

 
   Fig 4: Layout for frequency synthesizer 

 

 
 

Fig 5: Output wave form for frequency synthesizer using 

50nm technology 

 

VI. Conclusion 

 

Today VLSI technology is the fastest growing field. Low 

power consumption is the always first demand of advanced 

VLSI technology. The layout architecture of proposed 

Frequency Synthesizer using PLL is designed in a very 
compact and optimized way using microwind 3 VLSI 

backend software. To implement PLL using VLSI 

technology, first each block of PLL such as phase detector, 

loop filter and VCO had been implemented using 50nm 

CMOS technology with microwind 3 backend software of 

VLSI. 

 

Then sigma delta modulation is designed. Thus very 

efficiently frequency synthesizer is designed using PLL and 

phase discriminator with 50nm technology. For individual 

blocks of PLL, analog circuits are designed using CMOS 
transistor and power consumption found less. It is also found 

that power consumption of designed frequency synthesizer is 

0.492μw.  In this way high efficient, low power optimum 

area chip is designed for  phase locked loop frequency 

synthesiser using sigma delta modulator.  
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