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Introduction 
In mathematical calculation multiplication is done 

using multiplier. Various types of multipliers are 

designed using different techniques. Here we present 

the design of a multiplier in which we can multiply 

two numbers with different size. 

So there is no need to design various multipliers to 

perform multiplication. One multiplier is sufficient. 

Also this multiplier provides the high speed during 

multiplication. 

 

Experimental Details 
In order to design the multiplier containing different 

bit width encoding is done first. After that 

architecture of the multiplier is designed according to 

the specifications. Then these specifications are 

converted into RTL (Register Transfer Level).So 

RTL coding is done in Verilog HDL. 

Functionality is checked using simulation on 

Modelsim 6.4a.After that gate level netlist is 

generated using Xilinx ISE 9.2i. 

The block diagram of the multiplier is shown in the 

following figure. 

 
Architecture Design of Variable Width Multiplier 

 

Here a, b is the variable input, clk is the negative 

edge clock, ctrl is the control input. To decide the bit 

width encoding is done using four bits of the Binary 

Code. 

All the bit width is shown in the following table. 

Operation Code 

4x4 0000 

8x4 0001 

8x8 0010 

16x4 0011 

16x8 0100 

16x16 0101 

32x4 0110 

32x8 0111 

32x16 1000 

32x32 1001 

 

As shown in the following table two 4 bit numbers 

are multiplied according to first row. In second row 

first number contains 8 bit and second number 

contains four bit. 

Only one multiplier is required to perform all the 

calculations. 

 

Experimental Results: 

Simulation Result 

 
 

Synthesis Report 

Device Utilization Report 

To generate the gate level netlist synthesis is done on 

Xilinx ISE 9.2i.For that purpose Virtex 4 FPGA with 

4vlx15ff668 speed grade -12 is used. 
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Timing Report: Speed 

 

 

 

Slack Report 

 

 
 

RTL Schematic          
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Technology Schematic 

 

 

 
Chip Floor plan 

 

 
Chip Design 

 

 

 

 
 

Power Report 
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Final Report 
Parameter Value 

Speed 1183.712 MHz 

Gate Delay 10.996ns 

Net Delay 9.082ns 

Slack 0.383ns 

Net Skew 0.188ns 

Clock Fanout 64 

Setup Time 10.996ns 

Hold Time 3.766ns 

Power Consumption 251mW 

Gate Count 3,848 

Additional JTAG Gate 

Count 

6,384 

 

Discussion 

Here only one multiplier is required to perform 

variable size multiplication no separate multiplier is 

required .Hardware is develop using Xilinx ISE 

9.2i.In future we can develop a variable bit multiplier 

to perform Floating Point Multiplication using IEEE 

754 format. The proposed multiplier provides high 

speed during multiplication. In future we can design 

the multiplier for low power consumption. To 

increase speed further multiplier can be pipelined. 
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