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Design Overview



Audio HW Control



Audio Control & HW/SW Interface

Each FIFO can store up to 128 32-bit words.
2 * 128 * 32 = 8192 bits



Audio SW Control
play_thread_func



VGA HW Control

vga_framebuffer_dev ioctl(VGA_FRAMEBUF
FER_WRITE_PIXEL)

iowrite8(pixel.color, 
dev.virtbase + pixel.addr)

vga_framebuffer.sv

vga_mem

vga_counters

Propagate signals 
via Avalon MM

Store colors

Calculate locations

Output: VGA_R, 
VGA_G, VGA_B and 

sync signal

Resources used:
vga_mem 
307200 * 8 bits = 
2457600 bits



VGA HW/SW Interface

Offset Register name R/W Description

0 pixel[0] W 8-bit color index at pixel[0]

1 pixel[1] W 8-bit color index at pixel[1]

2 pixel[2] W 8-bit color index at pixel[2]

3 pixel[2] W 8-bit color index at pixel[2]

… pixel[...] W 8-bit color index at pixel[...]

307198 pixel[307198] W 8-bit color index at pixel[307198]

307199 pixel[307199] W 8-bit color index at pixel[307199]



Sprite SW Implementation



Framebuffer SW Control

current_fb next_fb FPGA VGA_mem

sprite: logo

1) sprite_draw(...)
fbputs(...)

2) framebuffer_swap()
a) Send diff via Avalon

diff

fbputchar.h

SW HW



Framebuffer SW Control

current_fb next_fb FPGA VGA_mem

2) framebuffer_swap()
a) current_fb = next_fb

3) framebuffer_clear()

Ready for next frame …

SW HW



Game Logic Key Functions

Game Menu
● Main Menu and Pause Menu
● Provide difficulty selection and song selection

Note Rendering
● Pre-processed beat maps
● Pre-processed note animation arrays

Hit Feedback
● Monitor keyboard for press detection
● Eliminate note and give feedback (MISS/GREAT/PERFECT)

Scoring
● Score = GREAT * 30 + PERFECT * 50 + combo bonus
● Level Feedback (S/A/B/C/D)



Game Controller

● USB Keyboard

Move cursor up/down

Confirm selection/Pause game



Game Logic Flowchart



Demo

Main Menu, Song Selection 

Menu, and Pause Menu



Demo

Playing Interface and 

Final Score Level


