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Introduction 
In mathematical calculations multiplication is an 

important operation. Multiplication is done using 

Multiplier. In scientific calculations large bit width are 

required. In the previous architectures 32 bit multipliers 

are designed using Hardware Description Languages. 

So as the bit width increases to perform long 

calculations, the requirement of hardware should be 

more. In the hardware each gate consumes power. So in 

this particular multiplier our aim is to reduce the power 

consumption of the multiplier chip. Here we present the 

design of a 64 bit Integer Multiplier that generates 128 

bit output. This multiplier is designed using Verilog 

HDL. 

Experimental Work 

All the specifications are written first. Then they are 

converted in RTL using Verilog HDL.It contains two 

64 bit inputs namely a and b and c is the 128 bit output. 

Here clk is the clock input which is taken as negative 

edge for fast triggering. 

Here cs is the chip select signal. If cs is high then chip 

is disabled and no multiplication is done .On the other 

hand if cs signal is low then multiplication is done.  

 

 

 

 

 

Functionality is verified using simulation on Active 

HDL 7.2. 

 
 Architecture Design for 64 bit Multiplier 

After simulation is over the gate level netlist is 

generated using Xilinx ISE 9.2i. After synthesis the 

design is technology specific. Finally all the necessary 

parameters obtained from the synthesis are given in the 

table. 

Experimental Results 

Simulation Result  

 

Device Utilization Report 
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Delay Report 

 

 
 

RTL Schematic 
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Technology Schematic 

 
Power Report 

 
 

 

Post Layout Simulation Report 
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Chip Floor Plan: SPARTAN2 FPGA 

 
 

Chip Design 
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Experimental Results & Discussion 

Gate Delay 12.381ns 

Net Delay 6.441ns 

Clock Fanout 161 

Power Consumption 7mW 

Gate Count 56,644 

Additional JTAG Gate Count 12,384 

Setup Time 26.244ns 

Hold Time 12.381ns 

Technology 0.18um CMOS 

Bonded IO 258 

 

Finally the synthesis is done on SPARTAN2 FPGA using package 2s200fg456 with speed grade -6. This chip 

provides the low power consumption that is the prime requirement of today technology. In future the multiplier can 

be designed for high speed with minimum hardware.  

 

Comparison 

Parameters SPARTAN2 SPARTAN2e 

Gate Delay 12.381ns 26.851ns 

Net Delay 6.441ns 18.151ns 

Clock Fanout 161 161 

Power Consumption 7mW 34mW 

Gate Count 56,644 56,644 

Additional JTAG Gate 

Count 

12,384 12,384 

Setup Time 26.244ns 26.851ns 

Hold Time 12.381ns 11.330ns 

Bonded IO 258 257 

So from the above table it is clear that the delay (gate delay & net delay) as well as the power consumption is less in 

SPARTAN 2 FPGA. 
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