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Short Introduction

We develop a ”Crazy Arcade” game (shown in Figure below) on the DE1-SoC board, 
leveraging SystemVerilog for hardware implementation and C for the game’s algorithm. 
The game features two players competing in real-time, navigating through a maze, and 
placing bombs to destroy another player. Bombs will explode after a certain time, with 
the affected distance as a ”+” (up, down, left, and right).
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Game Rules
At the beginning of each game, players will spawn on opposite corners of the 
screen, surrounded by randomly generated obstacles. There are fixed obstacles 
and temporary obstacles. Players can reach each other through different paths 
and place bombs, exploding after a set of times, to block another's path and 
destroy temporary obstacles. The bomb has an affected distance, and within 
this distance, the explosion will kill nearby players. So it is obvious that if 
obstacles and a bomb block the path of a player, then he has no chance but 
only waits for the explosion and gets killed! If one player is killed, the 
surviving player wins the game. After each game concludes, players respawn 
at their starting positions with a new randomly generated map.
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System Block Diagram
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Total Memory Usage
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Graphics
The main SystemVerilog of hardware is written in "vga_ball.sv". It contains submodules (generated by Platform Designer) for calculating 
screen position and assigning RGB pixel coordinates to the VGA output. Data is transferred from software to "vga_ball.sv" in 32-bit 
through the Avalon bus interface through the device driver, specifying when and where the corresponding sprite should be displayed. Using 
these inputs and the hcount and vcount coordinates, "vga_ball.sv" sends addresses to the corresponding On-Chip Memory ROM of sprite 
and gets the 16-bit returned data. Then, "vga_ball.sv" slices the returned data and determines the pixel color.
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Audio
We obtained the .mif file of our bomb placing and explosion sound as .wav format and converted them to .mif file for the FPGA. They are 8 kHz samples. The .mif file 
loads sound data into the On-Chip Memory ROM. We then adjusted the qsys connection to ensure that the audio sample was correctly routed to the Wolfson WM8731 
CODEC. 
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Final Connection
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Game Logic
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User Input
● NES USB controller
● Directional keys for movement
● Press ‘A’ to plant bombs
● Press ‘B’ to start the game and plant breakable walls
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Avalon Bus Interface
● 17*32 bits registers and each has offset of 4 bytes
● Detailed data transferring is shown below
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Initialization
● Require both players to press B to start the game
● Initial random generated map and players’ initial spawn location
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Conclusion
● We complete all features listed in the design document
● Breakable wall （extra)
● Random generated map (extra)

Thank you!


