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High-Level Block Diagram



Hardware-Software Register Map



Software Pipeline 



VGA Register Map

● 32-bit framebuffer word
○ [31:16] pixel 1 

RGB565

○ [15:0]  pixel 0 

RGB565



VGA Hardware Block Diagram



From PPM to RGB565

● Read PPM Image File

● Read Header (P6, width, height, max color)

● Parse Pixel Data, R G B values per pixel

● Scale / Store 

● Output RGB565



Audio Hardware Block Diagram Implemented Audio MMIO Contract



Audio Overview



Gamepad Input

● The gamepads are handled on the HPS side 

through the Linux input event interface

● Each player uses one /dev/input/eventX device 

(normally event0 and event1)

● The device is opened with O_RDONLY | 

O_NONBLOCK, so pooling the gamepad will not 

block the game loop

● Every frame the software drains all pending 

input events and updates the current button 

state

● The gamepad layer converts raw Linux events 

into the existing game input structure 

fighter_player_result_t



Gamepad Input



Gamepad Input



Game Logic Overview
Frame Based State Update:

● The game logic runs once per frame through 
fighter_game_tick()

● The game has 3 top-level states: MENU, 
PLAYING and GAME_OVER

● Each frame, the game
○ Clears temporary combat/audio 

outputs
○ Consumes each player’s input
○ Update movement and attack phases
○ Resolve collision, hits, blocks, 

projectiles,KO, nd timeout
○ Outputs visual state and audio 

commands



Game Logic Overview
Playing State Update Order：

● Check exit request

● Update player facing

● Update P1 and P2 movement / jump / attack phase

● Resolve body overlap

● Resolve melee attacks: hit / block / trade

● Update fireball projectiles

● Update visual states

● Check KO from HP

● Decrement timer and handle timeout

 player positions and attack phases are 
updated before hit detection, and visual/audio 
outputs are updated after combat results. 

Combat Logic:

Attack phase flow:

● Round ends when:

● a player HP reaches 0 → KO

● both HP reach 0 → double KO

● timer reaches 0 → higher HP wins, or draw



Game Logic Overview
Priority Order in Visual State Selection

● Keep VICTORY if already in victory state

● If HP <= 0, show KO

● If hurt_visual_frames > 0, show HIT

● If block_stun_frames > 0, show BLOCK_STUN

● If attack_phase != NONE, show ATTACK

● If airborne, show JUMP

● If guarding while crouching, show CROUCH_GUARD

● If guarding, show GUARD

● If crouch is held, show CROUCH

● If exactly one horizontal direction is held, show WALK

● Otherwise show IDLE


