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ABSTRACT 
In this paper, we present a multiprecision (MP) reconfigurable multiplier that incorporates variable 

precision, parallel processing (PP), razor-based dynamic voltage scaling (DVS), and MP operands 
scheduling are used to provide a variety of operating conditions. In Previous paper the PLL used       for the 
frequency division. If use the PLL for frequency division its hardware complexity increases. To decrease the 
hardware complexity and also speed is increases are done by software using some frequency division 
methods. The reconfigurable multiplier can either work as independent smaller-precision multipliers or work 
in parallel to perform higher-precision multiplications. To operate at the proper precision and frequency the 
user’s require to configure a dynamic voltage/frequency scaling management unit. 
 
KEYWORDS: Computer arithmetic, dynamic voltage scaling, low power design, multi-precision 
multiplier.   
 
INTRODUCTION 
Now days, the demand for low power, high performance portable devices has been greatly increased. The 
demands for microelectronic circuits design with low power dissipation and it is mainly due to internal 
components [1].  In Digital Signal Processing most frequently used arithmetic operation is multiplication. So 
today’s in digital signal processing a Multipliers play an important role and also in  various others 
application. With advanced technology, the following design targets – high speed, low power consumption 
and hence less area or even combination of them in one multiplier thus making them suitable for various 
high speed, low power VLSI implementation. 
Multipliers are used for applications have large area and consume considerable power. Therefore design of 
low-power multiplier has been an important part in low- power VLSI system design. Multipliers have large 
area, long latency and consume considerable power. A multiplier play an important part in digital signal 
processing systems, like frequency domain filtering (FIR and IIR), frequency-time transformations (FFT), 
Correlation, Digital Image processing etc. 
While focused on implementing high-speed multipliers, recently there have been many attempts to reduce 
power consumption. This is due to the increased demand for portable multimedia applications, which require 
low power consumption with high speed. There is wide range of multipliers like serial, parallel and serial-
parallel multipliers and it is based on the way the data is processed, Dynamic Voltage Scaling (DVS) can be 
used to match the circuit’s real working load and further reduce the power consumption.          
 
METHODOLOGY 
In block diagram consist of input operands scheduler, frequency voltage management unit[2] voltage scaling 
unit, frequency scaling unit, multiprecision multiplier. In this paper only we  focus on frequency division 
module.  
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Fig 1.Overall multiplier system architecture 

 
FREQUENCY DIVISION 
In this paper use the three multiprecision multiplier like 8x8bits,16x16bits and 32x32bits.The 8x8bits 
multiplier required less frequency as compare to the 16x16 bits multiplier and 16x16bits multiplier required 
less frequency as compare to 32x32bits multiplier. If 32x32bits multiplier require f frequency then 16x16bits 
require f/2 and 8x8bits require f/4 frequency. 
In Previous paper used the PLL circuit for the frequency division it’s very complex hardware, in this paper 
we replace the PLL  by  softwaerlly frequency division module. In this module we use the f  frequency as 
the circuit frequency and is divide into the f/2,f/4. 
  
FREQUENCY SCALING & RESULTS 
1) Using FSM; 
2) Using JK FF; 
3) Using T FF; 
4) Using D FF; 
 
1) USING FSM: 
We can done the frequency scaling using FSM. It’s the simple process. Frequency is divided by 2 require 

only two state and frequency divided 4 require the 4 state. In our project require frequency division by 2 and 
4.    

 
Fig 2. State diagram of frequency division by 2 and 4 

 
SIMULATION RESULT 
The clock is main frequency and the frequency divided by 2 is the clock1 and frequency divided by 4 is 
clock2. An every positive clock change the state to next state .The FSM is in cyclic from its generating 
continuously clock. 

 
Simulation result of FSM. 

https://www.google.co.in/imgres?imgurl=http://users.ece.utexas.edu/~valvano/Volume1/E-Book/C10_FiniteStateMachines_files/image005.png&imgrefurl=http://users.ece.utexas.edu/~valvano/Volume1/E-Book/C10_FiniteStateMachines.htm&h=192&w=685&tbnid=Z1RrFQCjIBkt-M:&docid=d7uQFJHPr3zYHM&ei=t_TYVqePDMXnuQTKzomgDg&tbm=isch&ved=0ahUKEwjnxsHg_6XLAhXFc44KHUpnAuQ4ZBAzCD4oOzA7
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Maximum output required time after clock: 4.202ns and require Number of Slice Registers=3, Number of 
Slice LUTs=3. 
2) USING JK FF: 
We can done the frequency scaling using JK FF. It’s the simple process. Frequency is divided by 2 require 

only one JK FF and frequency divided 4 require the Two JK FF. In our project require frequency division by 
2 and 4. 

 
Fig 3. Block diagram of frequency division by JK FF. 

 
SIMULATION RESULT: 
The clock is main frequency and the frequency divided by 2 is the clock1 and frequency divided by 4 is 
clock2. An every positive clock change the first FF output is the clock1 mean frequency divided by 2 and 
output of the second is clk2 means frequency divided by 4.The JK FF input is given by 1 for J and k.  

 
Simulation result of JK FF. 

 
Maximum output required time after clock: 4.202ns and require Number of Slice Registers=2, Number of 
Slice LUTs=3. 
3) USING T FF: 
We can done the frequency scaling using T FF. It’s the simple process. Frequency is divided by 2 require 

only one T FF and frequency divided 4 require the Two T FF. In our project require frequency division by 2 
and 4. 

 
Fig 4. Block diagram of frequency division by T FF. 

 
SIMULATION RESULT: 
The clock is main frequency and the frequency divided by 2 is the clock1 and frequency divided by 4 is 
clock2. An every positive clock change the first FF output is the clock1 mean frequency divided by 2 and 
output of the second is clock2 means frequency divided by 4. 
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Simulation result of T FF. 

 
Maximum output required time after clock: 4.162ns  and  require Number of Slice Registers=4, Number of 
Slice LUTs =4. 
 
3) USING D FF: 
We can done the frequency scaling using D FF . It’s the simple process. Frequency is divided by 2 require 

only one D FF and frequency divided 4 require the Two D FF. In our project require frequency division by 2 
and 4.  

 
Fig5.Block diagram of frequency division by D FF. 

 
SIMULATION RESULT: 
The clock is main frequency and the frequency divided by 2 is the clock1 and frequency divided by 4 is 
clock2. An every positive clock change the first FF output is the clock1 mean frequency divided by 2 and 
output of the second is clock2 means frequency divided by 4. 
 

 
Simulation result of D FF. 

 
Maximum output required time after clock: 4.202ns and require Number of Slice Registers=4, Number of 
Slice LUTs =2. 
 
CONCLUSION 
The frequency scaling using JKFF is better than the other methods. Frequency scaling using JK FF require 
only 2 registers and 3 Slice LUT and delay is 4.202 ns. But  T FF require less delay as compare to JK but 
require  4 registers and 4 Slice LUT.Then JK FF frequency method is used in 32x32 multiplier. 
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