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Abstract --- In the era of Industry 4.0, where billions 

of devices are connected together with the help of 

Artificial Intelligence, Internet of Things (IOT), 

Internet of Everything(IOE) and many more 

technologies which processes lots of data for getting 

the user equipped with information as these 

technologies are great advantage of the human 

beings but for the efficient use of energy for our 

digital devices that would be harmless for our 

environment and hence we opt for green computing. 

Therefore, in our work we have design green FPGA 

based counter which proves to be the heart of digital 
devices and hence tried to reduce the energy 

consumption of digital devices. So, design 64-bit 

FPGA based counter we have worked with Virtex-7 

series family in combination with Verilog, HDL and 

Xilinx ISE Simulator. here, we have worked with 15 

series IO Standards that are LVCMOS15, SSTL15, 

and LVDCI_15. we have calculated the total power 

consumption at constant voltage 0.970. In our work, 

we have found significant power reduction FPGA 

based 64-bit counter to 54.79%by applying 

LVCMOS15 IO Standard at volt 0.970. 

Keywords — AI , FPGA, IOT, Industry 4.0,counter 

, HDL, Verilog, Xilinx ISE Simulator. 

I. INTRODUCTION 

This As we know that IoT is transforming the world 

today having the fastest growing workloads for data 

centers, this IoT workload is accelerated by FPGA. 

FPGA (Field Programmable Gate Array) is an 

Integrated Circuit that can be reprogrammed in the 

field after manufacturing. In our experiment, for 

designing FPGA based counter we have used 

Verilog language which is the hardware Description 

Language. The fabrication of different types of gates 

forming Sequential logic device is counter. It can be 

made using T Flip-flop or D Flip-flop connected in 

cascade. We can store the occurrences of particular 

events in counter. Here we have used 5G frequency 

range (30 GHz to 70 GHz) for making our device 

more technically sound and more user friendly. 

 

 
In figure 1 we have shown the 4-bit synchronous 

up counter. 

 

 

In figure 2 we have shown the waveform of 4-bit 

synchronous up counter. 

In this paper, we have design FPGA based 64-bit 

asynchronous up counter. 

 

Top Level of schematic of 64-bit Counter is 

shown in figure 

                    II. METHODOLOGY 

A. FPGA METHODOLOGY: 

The Xilinx FPGA device methodology in figure 4 

allows to achieve the optimality of device and design 

characteristics, such as: 
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 Routing Utilization  

 Design Performance  

 Power Consumption  

 

This methodology also allows to achieve efficiencies 

in: 
 Software runtime  

 Debugging capability  

 Portability 

During the design of the component first we used 

specification that has Verilog RTL coding . In 

second step, functional simulation contains 

technology logic synthesis, mapping, placement. At 

last we have done Timing Simulation through 

routing, Bitstream generation and finally 

downloading to FPGA. 

  

FIGURE 4- FPGA METHODOLOGY 

 
      Figure 5- RTL schematic of 64-bit Counter 

Figure 5 shows the Behavioural simulation 

process which takes place accompanied by post- 

Synthesis simulation and post implementation 

Simulation. After that in last design can go for 

the fabrication in to the manufacturer company. 

 

        III. RESULTS AND DISCUSSION 

 

Table 1: Calculating power by applying 

LVCMOS 15 at  voltage 0.970 Volt. 
  

 

 

Figure 6- shows the chart of calculating power at 

voltage 0.970 by applying  LVCMOS 15 

 
In the table 1 and figure 6 calculating total power 

consumption by Appling IO standard LVCMOS 15 

at voltage 0.970 Volt. In this experiment we have 

taken the frequency from 30GHz to 70GHz. During 

the work we have found that total power 

consumption is directly proportional to frequency. 
Therefore, at 30 GHz we found 1.845-watt minimum 

power consumption of device. The reduction of the 

frequency from 70 GHz to 30GHz then total power 

consumption is reduced by 54.79%. 

 

Table 2 Calculating power by Appling SSTL15 at 

voltage 0.970 Volt 
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Figure 7 Chart of calculating power at voltage 

0.970 by applying  SSTL 15 

 

In table 2 and figure 7 During the experiment 

calculated total power consumption is dominant by 

IO power by applying SSTL15. At the 70 GHz. 

Then, total power -consumption is 3.537.  In SSTL 

15 when we fluctuate the frequency from 70GHz to  

 Figure 8- shows the chart of calculating power 

by applying  LVDCI_15 at voltage 0.970 
 
We have calculated total power In table 3 and figure 

8 by applying LVDCI 15 IO standard at the same 

voltage. At 30 GHz we calculate total power 

consumption 1.891 Watt but the power reduction 

from 70GHz to 30GHz is 53.76 %. 

30 GHz we reduced the total power consumption by 

48.41%. 

 

 

 

Table 3 Calculating power by Appling LVDCI_15 at voltage 0.970 Volt 
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IV. CONCLUSIONS 

 In our experiment we have designed AI efficient and 

sustainable FPGA based counter and calculated the 

total power consumption of the device. We have 

Calculated total power by considering clock, signal, 

IO and Leakage power as our parameter. Here, our 

component is efficient for 5G Frequency range by 

applying the constant voltage of 0.970 on the IO 

Standards of 15 series. Working with SSTL15,we 

reduce the power consumption by 48.41% , by using 
LVDCI_15 we get 53.76% power reduction and the 

most significant and efficient result is 54.79% by 

using LVCMOS 15 IO Standard. 
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