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BACKGROUMD

What motivated us to do this project?

e Common enjoyment of games

e VGA and PS/2 interfacing
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P52 PROTOCOL

User game control
Bidirectional synchronous serial protocol
Data transmission = 11-12 bits

o Start bit = 'O’

o 8 data bits

m Little endian
o Parity bit

m Odd

o Stop bit =1




P52 PROTOCOL

e Strateqgy:
o Decode 'DATA’ signal
o Set flags when desired keys pressed
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P52 PROTOCOL
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VoA DISPLAY PROTOCOL

Video Graphics Array

640 x 480 resolution (pixels)
256 color combinations

60 Hz refresh rate

15-pin connector
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VoA DISPLAY PROTOCOL

Video Graphics Array

e Use HC,VC,HS, and VS to select pixel location
e RGB signal = color output for selected signal
e Use logic to dictate which pixel is displayed where

vga_ctrl_simple

vga_display

vga_display vga_tick

video_on
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. e On-board seven segment display .
e Depicts game score
o Score increments when bird passes obstacle
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PROGRAM PERFORMANMCE

® Quick response time
e |arge sprite step
o Simpler implementation
e Basic graphics
e Small playing field
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https://youtube.com/shorts/JBdozbKbibE

Another version of it: .

https://streamable.com/6ecfd2



https://youtube.com/shorts/JBdozbKbibE
https://streamable.com/6ecfd2

LESSONS LEARNED

e Initial plan: import graphics to FPGA
o Nexys A7-50T RAM cannot handle extensive graphics
e Simple VGA control without using RAM has better performance

vga_ctrl_ram




FUTURE IMPROVEMEHNTS

e Precise movement control of sprite
o Bird movements confined to about 10 pixels either direction
e Variable level difficulty
e Use different board with larger RAM to have
o Increase image quality
e Variable pipe size
. o Currently using pre-set pattern
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