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Abstract— The aim of all digital fast locking pulse width 

control circuit is highlighting programmable duty cycle, in 

this project two delay lines and time to digital convert, in 

order to get the same accuracy of the first. Now the system 

can be calculated without look up table, the two stage matrix 

converter 0f the 0.18-μm CMOS process, The circuit 

performs well to the input operating frequency ranging for 

high frequency in MHz, with an input duty cycle of 30% to 

70% it achieves programmable output duty cycle range in 

increments of 6% with 3 bit of data. The use of the D flip 

flop will reduce Delay line of the circuit. Low jitter noise of 

the system can be useful in the circuit performance of the 

system. Duty cycle adjustment is quite helpful in wide 

variety applications, circuit are quite sensitive to the adverse 

condition of the atmosphere so to overcome this problem 

new circuit system has to create the fabrication of the chip 

with CMOS technology are costly and compact with 

reducible small chips. The given areas and clock frequency 

required criteria are calculated with the system.   
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I. INTRODUCTION 

Many of system like DDR-SDRAM And double sampling 

anolog, one of the DDR technology is itself one solution for 

a system on a chip to perform a high speed operation to 

digital convertor uses both rising edge and falling edge of 

the reference clock signal for sampling the input signal, 

DDR uses only rising edge of the clock to calculate output 

clock, multistage clock buffers are used to drive the circuits 

of the clock signal, In setting of 50% duty cycle many of the 

problems arises like variation in PVT that is pressure, 

voltage, temperature so care should be taken for these 

parameters of the circuits, as a result to overcome above 

difficulty of variation of system in high speed of operations. 

A number of pulse width control loops have been developed 

to overcome this problem. One of the main advantages of 

using pulse width control loop exploits analog methods of 

adjusting duty cycles. Firstly one such technique is a 

conventional pulse width control loop having a built in ring 

oscillator was made to produce a duty cycle of exactly 50% 

of reference clock; in fact duty cycle also got affected by 

adverse condition of the PVT. The CMOS technology with 

pseudo inverter comprises of PMOS and NMOS in order to 

control the frequency range of the input signal Secondly 

anew pulse width control loop that is a low voltage pulse 

width control loop with a short locking time, in order to get 

50% duty cycle of the reference signal, Thirdly system that 

is single to differential circuit which has a low jitter mutual 

correlated pulse width control loop to produce 50% duty 

cycle of the reference, to escape from the variation of PVT, 

all the above mention technique having a same aim of duty 

cycle adjustment, Recently all proposals using anplog to 

digital or digital to analog convertor requires a reference 

clock with programmable duty cycles, Lastly control loop 

with pulse width having a single path is switched charge 

pumps to get programmable duty cycle. In this approach 

circuit must wait until delay locked loop (DLL) is locked, 

main function of DLL is locking with the time. 

II. LITERATURE SURVEY 

COMPARISON OF PREVIOUS PWCC AND FUTURE 

PWCC Although the new modified Pulse width-control  

circuit(PWCC) has some the  like high immunity to noise 

and  very less short locking time, it can be  7-11 reference 

clocks only and high performance the digital pulse width 

loop in fact reduces the area of the fabrication and the power 

consumption by using CDL(COARSE DELAY CELL)  the 

output of the modified  when compared to the previous 

pulse width control circuit Conventional PWCL faces many 

of the problems like, First, the conventional PWCL the 

reference and the output clock with a phase will not align 

each other. PWCL with PLL/DLL will vary phase locking 

results and also get unlocking in the worst case Second, The 

conventional PWCL To get a reference clock with 50% duty 

to solve this crisis by using a ring oscillator, a charge pump 

with ratio of charged and discharged current will effect rise 

time, fall time amplitude and also the oscillator charge pump 

with charged and discharged period of channel-length 

modulation. Third, if the supply voltage or ground saturate if 

the current mismatch is large and thus, the loop cannot 

operate correctly. Fourth, a large ripple will appear , the two 

pumps with dc voltages are different in the steady state, 

which makes the loop to be unstable, a single path PWCL 

with a built in PLL is developed. The duty cycle with the 

accuracy of PWCL is much less sensitive to distortion of the 

reference clock than is the conventional PWCL, the 

variation in voltage temperature changes the duty cycle of 

clock, so PWCL is designed with a symmetrical clock with 

50% duty cycle for the required applications. The analog 

PWCL has a relatively longer lock-in time, and also leakage 

current problem of the charge pump therefore, it is 

consistent in CMOS process. Double Data Rate Dynamic 

Random Access Memory (DDR DRAM) play important role 

in developing a low power high performance. DCC (Duty 

Cycle Corrector) with better duty cycle accuracy to reduce 

circuit complexity and leakage power in advanced process 

technologies and, thus suitable for system-on-chip 

applications.  Locked Loop (PLL) is a very important role of 

getting high performance micro processor conservatively; a 

digital chip integrated on a analog PLL is difficult. Analog 

PLLs are also more susceptible to noise and process 

variationsA low-voltage PWCL is capable of operating with 

a shorter locking time, an accurate clock with 50% duty 

cycle is still necessary for the reference signal for the 
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required application. More double sampling and DDR 

technique as vast applicable in electronic product to increase 

performance and also in low power dissipation. Double data 

rate (DDR) transmission is used in many applications where 

fast data transmission is needed, such as memory access and 

first-in first-out (FIFO) memory structures. DDR uses both 

edges of a clock to transmit data, which facilitates data 

transmission at twice the rate of a single data rate (SDR) 

architecture using the same clock speed. This method also 

reduces the number of I/O pins required to transmit data. 

The SAR-DCC feedback achieves faster duty correction 

type DCCs.Conventional SAR is used in spite of counter 

mode through which binary operation is carried. The 

variation in PVT voltage and temperature may cause the 

duty cycle of the clock to deviate from the desired value in 

high-speed process. 

III. ORGANIZATION OF THE THESIS 

PROPOSED ARCHITECTURE the above architecture 

consists of few sub blocks, they are one short-circuit, a 

coarse pulse  identification(CPI), a coarse delay line (CDL)  

a fine detector , a duty setting circuit, and a finite state 

machine (FSM), and control circuits In this project 

functioning of each of the sub blocks is given, the period of 

the input signal is known by the two delay lines, this can be 

used and controls duty cycle setting circuit which produces 

destination output signal with a duty cycle of the range from 

30% to 70%with a 3 bit of data encoder at the destination., 

In this project pulse width control, the overview of action in 

the sub block is describes in a short paragraph manner, the 

given input clock is divide by 2 to produce a reference 

signal with 50% of duty cycle irrespectively of the input 

duty cycle, thus identify pulse width of reference is nothing 

but to known the period of the input clock, The functionality 

of the one  short-circuit is produces a pulse train with the 

frequency which matches the input clock, therefore it also 

helpful to calculate rising edge of output clock during the 

final duty cycle setting. In the beginning stage, MUX 

delivers reference to the CDL for the purpose of detection of 

pulse width, after knowing the pulse width MUX provide 

one output to one short circuit into the MDL (MATCHED 

DELAY LINE) to get destination output The CPI is used to 

calculate the width of divided reference in order to control 

16 to 4 MUX1which enables only four output paths, the CPI 

block switch off the unused coarse delay cells in the CDL to 

save power if all the 16 delay cell are not turn off then it 

require a lot of power consumption especially in high speed 

input clock, The coarse detector proceeds to compare the 

four MUX1 outputs with reference to decide which of the 4 

t0 1 mux2 input paths to enable, the fine detector function 

like to detect in determine the closest delay to the reference 

pulse width the FDL then calculate the three delay path ,the 

function of both coarse detector and fine detector is same to 

that of time to digital convertor in an all digital phase locked 

loop, once detection is complete same process is used by the 

circuit to determines next delay cells in calculating final 

output clock, The output of the MUX changed from 

reference to a one short circuit output a pulse train, this 

pulse signal is given into the CDL; the one short circuit 

generates a signal with an equal pulse width irrespective of 

the input signal frequency. The input signal‟s duty cycle can 

range 30% to 70%, the duty cycle setting circuit calculated 

contains detected results of both coarse detector and fine 

detector outputs to calculate output pulse width of reference 

in conjunction with duty cycle setting code inputs and reuse 

path of CDL, MUX1, MUX2 and the FDL to generate final 

delay signal, the output is generated using D flip flop with 

asynchronous RESET The work of MDL is that cancels out 

the extra delay caused by MUX1 and MUX2, any mismatch 

between MUX1 and MUX2 will affect precision of the duty 

cycle. In that project one shot circuit contain pulse generated 

from that passes the CDL and also FDL in order to get 

desired duty cycle setting both MUX1 and MUX2 enables to 

produce corresponding outputs to CDL and FDL. MDL 

performs a major work of matching and also compensate for 

any redundancy delay caused by MUX1 and MUX2 and 

MDL IS quite negligible. At last pulse train signal passes to 

MDL which triggers D flip-flop to produce falling edge of 

output clock, the final delay signal used to calculating duty 

cycle can be obtained from the duty cycle setting circuit. 

 
Fig. 1: Proposed All-Digital Pulse Width-Control Circuit 
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Fig. 2: Timing Diagram of the Proposed Pulse Width-Control Circuit 

Flow chart Initial RESET of circuit is done so that 

control circuit initiates all the D flip-flops. Consequently, 

FSM check the CPI state then MUX enables the divided by 

two signal of the input clock into the CDL, pulse width 

range of the reference is detected by CPI. The control circuit 

uses the detection results of CPI to control the MUX to 

enable four outputs  of theUX1 with reference, it also use 

the detection results of the coarse detector to control the 

MUX2 , to enable one path of the signal into the fine 

detector .\Now FSM switches to fine detection state then 

control circuit enables‟ each path  from MUX2 into the 

FDL, sequentially if the fine detection is not finished, duty 

cycle setting show the final results soon after FSM  gives 

output generation state, MUX enables the Nano pulse 

generated by the one shot circuit into the CDL and MDL. 

The control circuit re controls the MUX1 AND MUX2 to 

enable the corresponding path by the calculation results 

from duty cycle setting circuit, the control circuit gated the 

reference signal REF. 

 
Fig. 3: Flow Chart of the Fsmand the Operations of the Control Circuit 

IV. SOFTWARE USED 

 

Fig. 4: Xilinx ISE 10 

Xilinx software In this project the implementation 

can be done with tools such as XILINX /HDL , VERY 

HIGH SPEED INTEGRATED CIRCUIT  (VHSIC ) IS 

Hardware Description Language used in electronic design in 

detection of digital and mixed signal such as field-

programmable gate arrays and integrated circuits(FPGA) 

and also integrated circuits  one application of  VHDL in a 

general purpose parallel programming language.\VHDL is 

developed by the U.S Department of Defense initially in 

order to keep the documentation behavior of the ASICs 

every supplier companies were added these equipment, for 

the simulation of this ASICs from the data in the 

documentation were attractive where VHDL files also 

included in the logic simulators, the next procedure was to 

development of the logic synthesis tools which read the 

VHDL files and with the output that shows physical 



All Digital Fast Locking Pulse Width Control with Programmable Duty Cycle 

 (IJSRD/Vol. 3/Issue 04/2015/346) 

 

 All rights reserved by www.ijsrd.com 1491 

implementation of the circuitous invented a new concept of 

Deprogramming language in both of the concept and syntax, 

many syntax were related Ada  and it avoid new re inventing 

of concept tested in the development of Ada, Number of 

collection of simulation program model is called task bench 

VHDL is used in writing text that descry des a logic design, 

where simulation program is used in logic design using 

simulation model so logic circuit interfaces to the design. 

The hardware design in VHDL IDE are FPGA 

implementation such as Xilinx ISE, Alter a Quart us, 

Synopsys Simplify or Mentor Graphics HDL Designer etc to 

produce the RTL schematic of the desired circuit. The RTL 

is verified using simulation software which generates the 

appropriate waveform of the test bench block with input 

values assign to get output. In order to generate appropriate 

test bench of VHDL, correctly the value of input is defined, 

an iterative or a loop state for the clock input. At the final 

process the gates and wires are mapped onto to a 

programmable logic device is translated into VHDL module 

like CPLD or FPGA, actually hardware been configured 

other then VHDL code being "executed multiplexer, or 

'MUX' is multi input and single output., a simple two to one 

MUX, with inputs A and B, selector S and output X. many  

ways to express the same MUX in VHDL.VHDL is 

frequently used for two different goals: simulation of 

electronic designs and synthesis of such design in the 

implementation and compilation using FPGA or an ASIC is 

done in VHDL module, and to synthesize VHDL many 

FPGA vendors have chips that is expensive. At the 

beginning VHDL syntax to find the compile and used in 

compilation. 

 
Fig. 5: New ModelSim Features 

MODEL SIM 6.3f is the simulator of choice for 

both ASIC and FPGA  design.Starting MODELSIM Start 

MODELSIM start program MODELSIM Setting up the 

project Firstly projects are created that interaction with 

MODEL SIM and organize and simulate the files, Click on 

the jump start on the welcome MODEL SIM dialog and then 

to create a project or it can also created by selecting file, 

new and new project of the main menu., Creating a project 

first write project name and project location default library 

name as work and ok,After ok add files to the project added 

files can be existing files or created new VHDL files, The 

other method the project is added with new files that are 

created., Creating a VHDL file from scratch First add items 

to the project dialog click on create a new file and add the 

items to the project, Choose the file name appropriately to 

which the file is added VHD Las the add files as type option 

level as the folder option On the workspace section of the 

main window double click on the file you just created Type 

in your code in the new window i.e. PWM code, Add the 

file to the project Select file add the project existing file an 

add file to project” select the file you want to add to the 

project, VHDL add files as type hit ok, The file just added in 

the workspace section of MODELSIM‟S main window, 

Compiling or debugging the project files Select compile and 

then compile all compilation shown on the main window is 

in red message indicates en occurrence of error in the code, 

Double click on the error on the main window open a new 

window describes the nature of error, On double click on the 

error message; the error is highlighted in the source window, 

Correct the above error by adding the semi –colon after the 

“end simple” statement hit save and then recompile the file 

again, Repeat above procedure until the code compiles with 

no error. Simulating the design Click on the library tab of 

the main window and then select library tab of the main 

window and the (+) sign of work library see name of the 

entity of the code you just compiled  the file is loaded by 

double clicking on PWM main window with a third tab 

“SIM” is opened. All modelsim windows are opened from 

main window by select view all windows. The simulation 

process helps in locating of signals and selecting the signals. 

The left button of the mouse of the wave window is used to 

drag the given signals repeat the step 5 with the list window, 

the main window of simulator type simulation commands 

for the purpose of simulate and design the list window 

ready. On the main window type in force CLK of 500 ns is 

given Next type RUN 100 ns  on the main window and then 

hit enter ,this will run the simulation 100 ns the change can 

be seen in  both and list window. Next, change the value of 

PWM to 1 by typing force 1and then hit enter ,the change in 

PWM will take place at 100 ns(the current rule)Again type 

RUN 100 ns on the main window to simulate the code for 

another 100 ns, Now select wave window and click on 

ZOOMFULL, the above waveform show that q follows 

PWM 500 ns after rising edge of the clock the same result is 

confirmed using list window Printing the results In border to 

print the list window, select file write test the list window is 

tabulated and the simulation is saved, first start notepad and 

open the file that you save above Printing the wave window 

Printing the wave window is simple as if you only need to 

select files, print from the wave window. 

V. EXPERIMENTAL RESULTS 

Results of the synthesis done in Xilinx software in coding 

manner, The program is written in VHDL language, The use 

of VHDL based system for the implementation synthesis 

and to translate the design into real hardware, VHDL based 

projects can be used in multipurpose and one calculation 

block used in each circuits and is portable.duty cycle setting 

circuit is used to calculate the duty cycle depending upon 

the duty cycle setting code given by the programmer. The 

implementation of the duty-cycle setting circuit uses shift 

registers to express the division of the code. MODELSIM 

software is a advanced debugger used   for simulation 

purpose. CLK_ IN, RST, and the given CODE CLK OUT 

are shown in chart above, For assigning the input value 

Right clicking the PWM CLKIN and adjust clock period 

500 ns then ok. for  RESET right click on RESET  give 

value as „1‟ and then go CODE assign the values for the 

CODE i.e. from 000 to111  3bit of  encoded data and once 

again change the RESET value  give clock period once 

again from100 p s to 100 ns  RUN  the simulation  then 

click the CLK_OUT  to view the output of the input signal 
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is given 30% to70% with desired output valves and also the 

output duty cycle in increment of 6% , It also used to 

calculate the area of the circuit the waveform of desired 

output.  Table with simulation results The input duty cycle 

range 0f 30%to 70% is varied to get output duty cycle in 

increment of 6% for the required industrial application. The 

simulation table for the different duty cycle and with 3 bit of 

data in a efficient frequency utilization is done.MUX is 

multiple outputs with single input ,parallel to serial 

convertor, PWM is used as a MUX with input as CODE 

(2:0), CLK_IN, RST and the output is CLK¬_ OUT to get 

desired adjustable duty cycle output. The test bench 

waveform MODEL SIM 3.1f installation can be quite easier 

procedure if we a knowledge of the HDL AND XILINX 

SOFTWARE. Initially VHDL coding of prescribed stored in 

a given location. First click the file menu and take a new 

page  select a project and write the project name of the 

project then ok add the existing files and then browse  go to  

the selected location of data stored  double click select all 

stored files of the location and open and then ok and close 

compile the VHDL codes of the given project after the 

compilation successful with no error  give simulate and start 

the simulation procedure now click positive of work to make 

it negative select PWM and to view the waveform select all 

items in region. To view the output give the valve to input. 

 
Fig. 6: Model Simulation 3.1f Waveform Simulation Graph 

 
Fig. 7:  

Duty cycle codes Frequency 

30 001 150 ns 

36 010 180 ns 

42 011 210 ns 

48 100 240 ns 

54 101 270 ns 

60 110 300 ns 

66 111 330 ns 

Table 1: 

VI. APPLICATION 

Programmable Digital pulse width control circuit with 

required duty cycle is used for industrial applications, A fast 

– Locking Pulse width Controlled Clock Generator for High 

Speed SOC Applications. A Pulse-Width Control Loop is 

used in Power Electronics Application. E.g. Thyristor.An 

All-Digital Delay-Locked Loop for DDR SDRAM 

Controller Applications.DDR technology is system on a 

chip used for high speed of operation. Cycle corrector with 

SAR for DDR dram application Etc.Double sampling 

analog-to-digital converter and digital- to – convertor are 

used in generation of clock pulse. The Various regions in the 

duty cycle correction applications, such as the DDR 

memory, I/O bus interface, and SOC applications. Double 

data rate (DDR) memories. 

VII. CONCLUSIONS 

In this project ,a fast-locking all-digital pulse width control 

circuit with programmable duty cycle, The propose 

approach using two delay lines and two detectors is capable 

of reducing hardware costs, compared with previous 

solutions, in order to get an equal degree of the accuracy. 

The variety of circuit modification is done in  order to 

improve the performance for a wide variety of application. 

The   circuit with the given input frequency to get the output 

frequency to the desired application a new duty-cycle setting 

circuit to produce output duty cycles from 30% to 70% in 

increments in steps of 6% with no need of look up table. The 

circuit operates with a wide range of frequencies with the 

input frequency from 30%to 70% to get the desired output 

frequency range required. The circuit was fabricated using 

the TSMC0.18-μm CMOS process, has a core area of only 

0.0252 mm2and provides fast locking (within 7–11 cycles) 

VIII. OBJECTIVE 

The new technology has been developed for the sake 50% 

clock signal for the required purpose. The plan of achieving 

a duty cycle of 50% in order to avoid   data corruption 

caused during the transmission in inappropriate windows of 

data thus data rate is less.  Many duty cycle alignment 

circuits‟ helps in solving the problem related to the 

distortion in the duty cycle of clock (DCD), such as a duty 

cycle corrector (DCC).A new duty-cycle setting circuit is 

proposed to produce output duty cycles from 30% to 66% 

with no need of look up table, the operating frequency of 

this circuit ranges from 2 MHz with an input cycle range 

from 30% to 70%. In High speed circuits in order to adjust 

the duty cycle of the clock to 50% exactly, it is difficult to 

achieve this phenomenon due to the variations in voltage, 

temperature, and pressure ,this variation may also change 

the duty cycle of the clock signal so a pulse width control 

circuit were develop to suppress this variation. This project 

Coarse detector can have 16D flip-flops‟ for detecting but 

CPI circuits needs only 4 d flip-flops which is helpful 

reducing costs and power usage They is a need of only one 

clock cycle for whole detection, with a limitation increases 

10 times of each delay cell. Only a few number of clock 

should be locked .D flip-flop are instead of the SR LATCH 

due to reason of single clock. 
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