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Abstract- Designing of high bandwidth frequency synthesizers employ the use of a phase-locked-loop for producing RF 
signal of 30MHZ for the operation of HF Radar. Most of the communication systems operate in the frequency range of MHz, 
Hence there is a necessity of a PLL which must operate in the MHz range with less lock time. PLL is a mixed signal circuit 
as the architecture of PLL, involves both the digital signal and analog signal processing units.  
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I. INTRODUCTION: 
 
The most important application of the phase locked 
loops (PLL) is for clock generation and clock 
recovery in terms of microprocessor, networking, 
communication systems, and frequency synthesizers 

[2].PLL are commonly used to generate a-well timed 
on chip clocks in high performance digital systems. 
Modern wireless communication systems employ 
PLL mainly for synchronization, clock synthesis, 
skew and jitter reduction. As there is an increase in 
the speed of operation of circuit, we have a need of a 
PLL circuit with faster locking ability. There were 
mainly three types of noises that may occur in a PLL. 
In which Phase noise can be explained as phase 
fluctuations because of frequency variation of a 
signal. Second type is Jitter; these are the short term 
variations in signal according to ideal position in 
time. Another type of noise in PLL is Spur, which is 
the non-desired frequency and harmonics.  As the 
voltage controlled oscillator (VCO) is the heart of the 
PLL, so the optimization of the VCO circuit is also 
carried out using the convex optimization technique. 
 
II. EXISTING METHOD: 
 
In general, there were mainly of four blocks in a PLL. 
These are phase frequency detector (PFD), low pass 
loop filter (LPF), voltage controlled oscillator (VCO) 
and frequency divider. At present all communication 
and electronics devices operate at a higher frequency, 
that’s why we are using faster locking PLL. So there 
are a lot of challenges in designing the PLL to operate 
at a higher frequency.  
 
III. BASIC BLOCK DIAGRAM: 
 
Below basic block diagram shown in the Figure 1 is 
PLL. The PLL consists of four main blocks:  1. Phase 
Detector or Phase Frequency Detector        

     (PD or PFD)  2. Low Pass Filter (LPF)  3. Voltage 
Controlled Oscillator (VCO)  4. Divide by N Counter  
 

 
Fig 1.BASIC BLOCK DIAGRAM OF PLL. 

 
1. PFD 
The “Phase frequency Detector” (PFD) is one of the 
important parts in PLL circuits, as it compares the 
phase and frequency difference between the reference 
clock and the feedback clock. Depending upon the 
deviation in the phase and frequency, it generates two 
output signals “UP” and “DOWN”. 
 
2. LPF 
This output can be fed to a LPF to generate a DC 
control voltage. 
 
3. VCO 
The phase and frequency of the “Voltage Controlled 
Oscillator” output depend on the generated DC 
control voltage. If the PFD generates an up signal the 
error voltage at the output of LPF increases which in 
turn increases the VCO output on the other hand if 
the down signal is generated the VCO output signal 
frequency decreases. Therefore, the output of the 
VCO is then fed back to PFD in order to recalculate 
the phase difference. When an input frequency fin is 
given, the frequency at the output of the PLL is, 

F out=(N/M)fin 
 
Where M is the divide ratio of the input frequency 
divider, N is the divide ratio of the feedback divider. 
Choosing the frequency divide ratios and the input 
frequency, we can generate an output signal at the 
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desired frequency. In RF transceivers, this 
architecture is commonly used to generate the local 
oscillator (LO) at the programmable frequency that 
tunes to the desired channel by adjusting the value of 
N. 
 
IV. OPERATION OF PLL: 
 
The output of PD is passed through a LPF (low pass 
filter), where high frequency in PD output voltage 
can be removed, so as to make the oscillator in steady 
state[2]. Filter also provides memory for loop.This 
filtered output is then applied to VCO. Where control 
voltage force VCO to change frequency such that 
difference between input and output frequency can be 
reduced. If two frequencies are close, the PLL 
feedback mechanism forces the two PD input 
frequencies to be equal and the VCO is locked with 
incoming frequency[3]. This is called locked state of 
PLL. 
 
Below figure.2 depicts the basic operation of PLL. 
 

 
FIGURE 2.OPERATION OF PLL 

 
Once the loop state is locked, there will be small 
phase difference between the two PD input phase 
input phase signals[9]. This phase difference results in 
a dc voltage at the phase detector output which is 
required to shift the VCO from its free running 
frequency to input frequency and keeps the loop in 
locked state[11]. 
 
V. APPLICATIONS OF PLL: 
 
Wide area applications of PLL include electronics, 
communication, microprocessor, RF and wireless 
transceivers, clock recovery circuits and optical fiber 
receivers[10]. Some more applications are mentioned 
below: 
 
1. Frequency synthesis 
It is an electronic system for generating a range of 
frequencies from a single fixed time oscillator. 
2. Clock Generation 
The clocks supplied to the processors come from 
clock generator PLLs, where multiplication of low 
frequency reference clock takes place. 
3. Carrier Recovery 
The receiver generates a clock from an approximate 
frequency reference, and then phase-aligns to the 

transitions in the data stream with a PLL. This 
process is referred to as clock recovery. 
4. Skew Reduction 
Suppose synchronous pair of data and clock lines 
enter a large digital chip. Since clock typically drives 
a large number of transistors and logic interconnects, 
it is first applied to large buffer. Thus, the clock 
distributed on chip may suffer from substantial skew 
with respect to data. This is an undesirable effect 
which reduces the timing budget for on-chip 
operations[1]. 
 
VI. RESULT: 
 
The output signal of VCO which is a continuous 
wave[6] can be shown in below figure 3. 
 

 
FIGURE 3.OUTPUT SIGNAL OF VCO. 

 
CONCLUSION:  
 
We observed a lot of  limitations like noises(phase, 
jitter, spur)[8], frequency agility, frequency resolution, 
effect of skew between up and down signals, effect of 
leakage current, effect of charge sharing in PLL. 
 
FUTURE SCOPE:  
 
A Direct digital synthesizer has many advantages 
over PLL that can generate signals with high 
frequency resolution and fast frequency switching 
speeds by using digital control fast settling time, 
continuo’s –phase switching response and low phase 
noise are easily available in the DDS systems[12]. 
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