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Abstract— In this paper we are using new method called ―A fast–

locking digital DPLL using integrator and diffentiator controlling 

with Matlab.  This method reduces the locking Time and improves 

performance of DPLL.  In  the  Previous  method  the  fast  locking 

DPLL operation  Reduces  the  lock  time  by  a  factor  about  4.40 

Compared  to  its  conventional  DPLL  counterpart.  But this 

method more effective to reduce locking time with few nano second. 

It has less computational complexity compare to the previous 

method. 
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I. INTRODUCTION 

A phase-locked  loop is  a feedback  control  system that 

generates  an  output signal whose phase is related  to  the 

phase  of  an  input  "reference"  signal.  It is an electronic 

circuit consisting of a voltage controlled oscillator and a 

phase/frequency detector. This circuit compares the phase of 

the input signal with the phase of the signal derived from its 

feedback generated by  its  output  oscillator  and  adjusts  the 

frequency  of  its oscillator  to  keep  the  input  and  output  

signal  phases matched.  The signal from the phase detector is 

used to control the oscillator in a feedback loop [5]. A digital 

Phase-locked loop is also feedback system that compares the 

output phase with the reference input phase. The difference is 

that a digital phase locked loop (DPLL) contains purely digital 

phase/frequency detector, loop filter and controlled oscillator. 

A digital phase detector suitable for square wave signals can be 

made from an exclusive-OR (XOR) logic gate. A  Phase-

frequency detector is an asynchronous sequential logic circuit 

originally made of four flip-flops Phase Frequency Detector is 

used in a PLL application; lock can be achieved even when it 

is off frequency.  Such a detector  has  the  advantage  of 

producing  an output  even  when  the  two  signals  being 

compared  different only in phase but in frequency. The phase 

frequency detector prevents a “false lock" condition in PLL 

applications, with the wrong phase of the input signal or with 

the wrong frequency [7].  Phase-locked  loop are mostly  used 

in radio, telecommunications, computers and other electronic 

applications to recover  a  signal  from  a  noisy 

communication  channel,  generate  stable  frequencies  at  a 

multiple of an input frequency etc [8]. 

II. THEORY OF OPERATION

The block diagram of the digital phase looked loop employing 

HPF is shown in Fig. 1.  The DPLL circuit consists of a  phase 

frequency  detector  (PFD),  a  charge pump    (CP),    a   low-

pass  filter  (LPF),  High  Pass  Filter (HPF) and a  voltage-

controlled  oscillator (VCO) for  fine tuning  along with a 

High pass filter (HPF) . 

In  the  block  diagram,  the  phase  frequency  detector (PFD) 

compares  the  output  phase  with  input  phase.  

Figure:1 Block Diagram of the DPLL(Employing HPF) 

The output of PFD is fed into charge pump and charge pump 

output fed into   Low pass filter (LPF).  The LPF suppress the 

high frequency components from PFD output.   The LPF 

output is fed into Voltage controlled oscillator (VCO) and HPF 

also.  The  HPF  an  active  filter  consists  of resistor  and 

capacitor,  works  as  a  differentiator.  The  HPF  generates  

the  difference  frequency  of  LPF  by  which  VCO     can  be 

made  stable  or  locked  electronic  circuit.  The  VCO has  to 

oscillate  the  system  with  the  addition  of  HPF  and LPF  

output  frequencies.  By  using  operating  frequency    f= 

1.2GHZ  with    R= 100Ω and C= 1µf, locking time is 40ns but  

previous  method  has  130ns  at  f=1.2GHZ  The  locking time 

is  of  this  new  technique  is  much  faster  than  the previous 

one  and  the  size  of  electronic  system  is  also reduced due 

to use of less electronic circuit. 



  ISSN: 2349 - 4689 INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH  (IJSPR) 

Volume-02, Number- 01,  2014  

www.ijspr.com  IJSPR | 5 

III. DPLL DESIGN

In this section individual blocks of Fig. 1 has been explained. 

A. Phase Frequency Detector (PFD) 

The PFD is built using two D flip flops whose output is 

denoted by U and D respectively. The PFD can be in one of the 

four states:

1. U = 1, D = 1

2. U = 1, D = 0

3. U = 0, D = 1

4. U = 0, D = 0

Whenever  both  the  flip  flops  are  in  a  high  state,  the 

AND  gate  will  reset  both  the  flip  flops,  hence  the  device 

acts  as  a tristable  device.  If  PFD  generates  U  signal,  the 

VCO speed up   The  output  from  the  PFD  is  given  to a 

charge pump loop filter as shown in figure 2. 

Figure 2 Digital Phase frequency detector 

B. Charge Pump and Low pass filter   

A charge    pump uses capacitors as    energy    storage 

element to create either a higher or   lower   voltage power 

source.     Charge     pump     circuits     are     capable     of 

high efficiencies.  Charge   pumps   use   some   form of 

switching device(s) to control the connection of voltages to the 

capacitor. The block diagram of Charge Pump is shown in 

[12]. 

   Figure 3 Charge pump loop filter 

The charge pump pumps current into a second order loop filter. 

The  branch  voltage  of  the  loop  filter  is  used  as input to 

the  VCO. The PFD determines whether a  positive or negative 

current is pumped into the  filter Phase  lead of the  variable 

source  corresponds  to  negative  current,  which decreases the 

VCO frequency and phase lag corresponds to positive current. 

The transfer function of the loop filter is given as: 
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C. Low Pass Filter (LPF) 

Low pass filter can be easily made by connecting  together  in 

series  a  single  Resistor  with a  single  Capacitor . In this type 

of filter arrangement the input signal (Vin) is applied  to  the 

series  combination  (both  the  Resistor  and Capacitor 

together)  but  the  output  signal  (V out)  is  taken across the 

capacitor only [9]. 

Figure 4 Low Pass Filter 
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Fig. 5 High pass Filter 

D. High Pass Filter (differentiator RC circuit). 

High  Pass  Filter (HPF) can  be  made  by  connecting together 

in  series  a  single  Capacitor  with  a  single  Resistor as  

shown  in  Fig  5.  In  this  type  of  filter  arrangement  the 

input signal (Vin) is applied to the series combination (both the 

Resistor  and  Capacitor  together)  but  the  output  signal (V 

out) is taken across the resistor only. When we write the output 

voltage equation of capacitor and resistance of HPF circuit, its 

gives the differential output with to time. Thus we can say that 

the HPF acts a differentiator. [10] & [11] 

E. Voltage Controlled Oscillator 

A voltage-controlled oscillator or VCO is an electronic 

oscillator designed to    be controlled    in oscillation frequency 

by an input voltage. It produces   a   digital pulse train whose 

frequency is proportional to the voltage across capacitor of the 

LPF. The VCO block diagram is given in [12]. 

We assign C2 = 17e-12; C1 = 82e-12; R1 = 23e3; R2 = 

R3 =10e3   

The digital PLL model is shown in figure 6. 

Fig. 6 Digital phase locked loop (DPLL) 

IV. MATLAB/SIMULINK SIMULATIONS

This   paper   reviews   the   PLL   technique   which   is 

applicable to   communication   and servo control system. It is 

pointed out that the development of better PLL technology is 

continuing. The  locking  time  of  frequency  range  1.5GHz-

245MHZ  in   DPLL  (Matlab)  is  162ns,  but  in  Fast locking 

DPLL with HPF (Differentiator) is 39ns. 

Locking Time Graph of Fast Locking Flash DPLL 

Look time=765-603=162ns 

Output waveform of digital PLL 

V. CONCLUSIONS 

In the fast locking DPLL using HPF uses PF, LPF, HPF, and 

VCO. The LPF is consists of R and C. By adjusting the values 

of R and C we can improve the locking time. Phase -locked 
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loop is widely used in communication system.  In  the  phase-

locked  loop,  the  input  frequency waveform  and  feedback 

frequency waveform  are  overlap each  other  and  said  that 

system  is  locked.  The  time  at which  the  system  is  locked 

called  the  locking  time  of  that system. 
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