
BeagleWire Software

Student :  Omkar Bhilare
Mentors:  Michael Welling 

 Lavanya J, prof V. kamakoti

FPGA Based Verification of SHAKTI 
Processor



HELLO!

2

Name      :  Omkar Bhilare
College   :  Final Year Electronics Undergraduate Student at VJTI, India
Hardware:  FPGAs (Cyclone 2, Tang Primer, ICE40)

  MCUs   (ESP32/ESP8266, Arduino)
Software :  Quartus Prime, Modelsim, Icarus Verilog, gtkwave, Autodesk      
                    Eagle, Altium, Kicad, Proteus, Multisim, Logisim, Git, Linux 
Interest   :  FPGA, ASICs, Digital VLSI, Electronics.

oabhilare b19@el.vjti.ac.in  github.com/ombhilare999  linkedin.com/omkar-bhilare

mailto:b19@el.vjti.ac.in
https://github.com/ombhilare999
https://www.linkedin.com/in/omkar-bhilare-985aa2180/
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         BeagleWire My Setup

BeagleWire 



● Verilog IPs:
● GPMC to Wishbone

● Read to Use Examples:
● Arm Blink LEDs
● Blink LEDs
● Bar Graph with Wishbone 

Intercon
● VGA Test Screens
● VGA PONG GAME
● Encoder Example

● Programming Methods:
● ICE40-spi kernel Method
● SPI Flash Method

● Litex Support:
● Litex Core with:
○  Award winning Serv 
○  LITEDRAM
○ UART-Wishbone Crossover

  
● Protocols Support:
● External IPs with wishbone port can 

be easily interfaced with Beaglewire

● PMOD Support:
● VGA PMOD
● Encoder PMOD
● LED PMOD
● Switches PMOD

● Increase Documentation:
● Starting Guide
● Each Example-Driver Guide
● Beaglewire Litex Guide
● beaglewire.github.io

BEAGLEWIRE

http://beaglewire.github.io
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Programming BeagleWire

● Programming Methods:
● ICE40-spi kernel Method
○  Overlay Name: BW_ICE40Cape_00A0_LKM.dtbo

● SPI Flash Method
○  Overlay Name: BW_ICE40Cape_00A0.dtbo
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Communication Between BeagleWire and BBB

● Advantages of GPMC:
● GPMC_AD is a 16-bit bus responsible for transfer 

address and data from/and to the BeagleBone, making it 
an input and output bus with multiple purposes. 

● The use of this bus inside the FPGA to interact with the 
blocks not only complicates the whole project but also 
enforces the use of more logic occupying more space 
inside the FPGA.

● Wishbone comes from the need of creating a common 
interface between IP cores improving the portability of 
projects and reliability.

● It separates the data written, data read and address in 
distinctive buses, making it more easy and 
straightforward to use. For that reason was chose to 
decode the GPMC into wishbone signals.
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Wishbone Examples with Intercon Support

● Read to Use Wishbone 
Examples:
● Arm Blink LEDs
● Bar Graph with Wishbone Intercon
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Litex Supports on BeagleWire

+

+
Wishbone over 

UART
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PMOD Support of BeagleWire:
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PONG on VGA DEMO:

https://docs.google.com/file/d/1YH-UPGR07IUx0JZVuwKTDUAXO6MxdeqR/preview
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SPI Flash DEMO:

http://www.youtube.com/watch?v=kGwLnGudfBc
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Litex-BeagleWire DEMO:

http://www.youtube.com/watch?v=mx4KWYq29I0
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Artix-7 FPGA

SHAKTI, RISE LAB, IITM

VAJRA SOC
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FPGA Based Verification of SHAKTI Processors
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SHAKTI FPGA Framework
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Memory Dump Test:
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Instruction Test:
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These tests were ran on the Shakti’s VAJRA SOC. The Major Advantage of FPGA in 
verification flow is the Speed. As shown in the Figure 3, 5,00,000 RISC-V Instruction took only 
64 Seconds to run on the FPGA. The 5 visibility and control is required in any Verification 
Framework. Traditional FPGA flow has usually less visibility and control but with the help of 
checksums in AAPG and python wrapper we can see where is the mismatch. In future we 
need to run this framework on the Shakti’s I-class.

    Results:
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   GSoC Certificate:
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SHAKTI Letter:
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THANKS!
Any questions?

You can find me at
Twitter: @ombhilare999 & oabhilare_b19@el.vjti.ac.in


