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Hardware-Software Register Map

Module
Audio IP
VGAIP

Bridge reset

Qsys Offset

0x0000

0x40000

NA

Linux Physical Address

OxFFZ00000
OxFF240000

O0xFFDOS01C

Purpose
WM8731 audio FIFO
RGB565 framebuffer

enable HPS-FPGA bridge



Software Pipeline
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VGA Register Map

Offset Meaning _
e 32-bit framebuffer word

0 control/status o [31:16] pixel 1
1 width = 320 RGBSéS.

o [15:0] pixel O
2 height = 240 RGB565
3 stride = 640
31 ident = "vePGA"

1024+ framebuffer words



VGA Hardware Block Diagram
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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

Offset Name R/W  Description
0x00 control RW Write bit2 to clear the read FIFO, write
HPS Audio : . ]
WAV Assets " cotdonone ol bit3 to clear tgg write FIFO; read
FSM returns status bits
‘ y 0x04 fifospace R [31:24] is left-channel available write
WM8731 »| Audio space, [23:16] is right-channel available
Codec Output write space
MMIO EIFO Writes o 0x08 leftdata W Left-channel sample word; software writes
leftdata / rightdata Audio serializer int16 < 16
0x0C rightdata W Right-channel sample word,; software

writes int16 <« 16




Audio Overview

Speaker / WM8731 Codec FPGA Audio IP Avalon-MM HPS writes
L / left/right FIFO + [=— "
Headphones 12C init + DAC  |=— - T Audio I samples
output setlalles Registers through

/dev/mem
A

: Load WAV +
ighter_game.c
Game State ush audio fighter_audio_process_commands() [ESampICto
| Events P del-ARElo-RIOCess: 48 kHz
command
stereo PCM

state->audio regs[ FIGHTER AUDIO MMIO REG LEFTDATA
(uint32 t)(uintle t)left sample) << 16;
state->audio regs[ FIGHTER AUDIO MMIO REG RIGHTDATA

(uint32 t)(uintle t)right sample) << 16;

state->current frame++;




Gamepad Input

e The gamepads are handled on the HPS side
through the Linux input event interface

e Each player uses one /dev/input/eventX device
(normally eventO and eventl)

e The device is opened with O _RDONLY |
O _NONBLOCK, so pooling the gamepad will not
block the game loop

e Every frame the software drains all pending
input events and updates the current button
state

e The gamepad layer converts raw Linux events
into the existing game input structure
fighter player result t



root@de-soc:~/sw# Jtest_gamepad /deviinputevent0

Reading input from: /dev/input/event0
Press buttons or D-pad on the controller.

Use Ctrl+C to stop.

type=3 (EV_ABS), code=1 (ABS_Y), value=0
type=3 (EV_ABS), code=1 (ABS_Y), value=127
fighter_gamepad_handle_key(fighter_gamepad_t *gamepad,u ort code,int value) { type=3 (EV_ABS), code=1 (ABS_Y), value=255
C ) _ - type=3 (EV_ABS), code=1 (ABS_Y), value=127
t fighter_gamepad_open(fighter_gamepad_t *gamepad, char *device_path) { ) ga_mepad‘ & type=3 (EV_ABS), code=0 (ABS_X), value=0
type=3 (EV_ABS), code=0 (ABS_X), value=127
L . . o _ type=3 (EV_ABS), code=0 (ABS_X), value=255
if (lgamepad || !device_path || device_path[®] )i ) type=3 (EV_ABS), code=0 (ABS_X), value=127
return -1; V_KEY » val JREETF o type=4 (EV_MSC), code=4, value=589825
pressed = value ; type=1 (EV_KEY), code=288 (BTN_TRIGGER), value=1 [PRESS]
= J type=4 (EV. MSC) code=4, value=589825
type=1 (EV_KEY), code=288 (BTN_TRIGGER), value=0 [RELEASE]

HiE , 3 f 2 HR BTN I 2 type=4 (EV_MSC), code=4, value=589828
c BTN_THUMB: type=1 (EV_KEY), code=291 (BTN_TOP), value=1 [PRESS]
gamepad->current_buttons.attack = pressed; type=4 (EV_MSC), code=4, value=569828
N o . type=1 (EV_KEY), code=291 (BTN_TOP), value=0 [RELEASE]
B = E1aH type=4 (EV. MSC) code=4, value=589826

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
gamepad->fd = open(device_path, O_RDONLY | O_NONBLOCK); case BTN_THUMB2: type=1 (EV_KEY), code=289 (BTN_THUMB), value=1 [PRESS]
gamepad->current_buttons.guard = pressed; type=4 (EV_MSC), code=4, value=589826
if (gamepad->fd < @) [ bre type=1 (EV_KEY), code=289 (BTN_THUMB), value=0 [RELEASE]
: ; 2 type=4 (EV_MSC), code=4, value=589827

return -1; e BTN_TRIGGE type=1 (EV_KEY), code=290 (BTN_THUMB2), value=1 [PRESS]
gamepad->current_buttons.fireball = pressed; type=4 (EV_MSC), code=4, value=589827
el type=1 (EV_KEY), code=290 (BTN_THUMB2), value=0 [RELEASE]
e B EFH A > type=4 (EV_MSC), code=4, value=589829
LT type=1 (EV_KEY), code=292 (BTN_TOP?2), value=1 [PRESS]
= type=4 (EV_MSC), code=4, value=589829
type=1 (EV_KEY), code=292 (BTN_TOP2), value=0 [RELEASE]
type=4 (EV_MSC), code=4, value=589830
type=1 (EV_KEY), code=293 (BTN_PINKIE), value=1 [PRESS]
type=4 (EV_MSC), code=4, value=589830
type=1 (EV_KEY), code=293 (BTN_PINKIE), value=0 [RELEASE]
(
(
(
(
(
(
(

gamepad->current_buttons.dragon_punch = pressed;
break;

device_pat ECcT t
se BTN_BASE3:
gamepad->current_buttons.exit_game = pressed;

gamepad->device_path),

f(gamepad->current_buttons)); & ?‘.; 48 BTH type=4 (EV_MSC), code=4, value=589833
T type=1 (EV_KEY), code=296 (BTN_BASE3), value=1 [PRESS]
RINBASER: type=4 (EV_MSC), code=4, value=589833
5 gamepad->current_buttons.start = pressed; type=1 (EV_KEY), code=296 (BTN_BASE3), value=0 [RELEASE]
memset ( &gamepad >previous_| buttons, e, gamepad->previous_buttons)) : = type=4 (EV_MSC), code=4, value=589834
i type=1 (EV_KEY), code=297 (BTN_BASEA4), value=1 [PRESS]
@ BINCTOR2: type=4 (EV. MSC) code=4, value=589834

return 0; gamepad->current_buttons.guard = pressed;

break;

case BTN_PINKIE
gamepad->current_buttons.attack = pressed;
break;

default:
break;

type=1 (EV_KEY), code=297 (BTN_BASE4), value=0 [RELEASE]



Gamepad Input

c int fighter_gamepad_drain_events(fighter_gamepad_t *gamepad) {

if (!gamepad || gamepad->fd < @)
return -1;

ruct input_event event;
input/e

_t bytes_read s f(event));

b ad T
if (bytes_read < ©
E[3 ®XF
if (errno
return
EINTR &R
if (errno
continue;

}
return -1;

1IE® o S
if (bytes_read
rn -1;

if (event.type EV_ABS
fighter_gamepad_handle_abs(gamepad, event.code, event.value);

EY E A ) TAR ECT/IB$E

else if (event.type =

fighter_gamepad_handle_key(gamepad, event.code, event.value);




Game Logic Overview

Frame Based State Update:

e The game logic runs once per frame through
fighter_game_tick()
e The game has 3 top-level states: MENU,
PLAYING and GAME_OVER
e Eachframe, the game
o  Clears temporary combat/audio
outputs
o  Consumes each player’s input
o Update movement and attack phases
o  Resolve collision, hits, blocks,
projectiles,KO, nd timeout
o  Outputs visual state and audio
commands

{ MENU

A

Any input Exit

A 4

{ PLAYING

“\

KO Iﬁmy

Restart




Game Logic Overview

Playing State Update Order: Combat Logic:

Check exit request Attack phase flow:
Update player facing

Update P1 and P2 movement / jump / attack phase HIT H HIT_CONFIRM
Resolve body overlap
| .
| |

Resolve melee attacks: hit / block / trade ‘ [
STARTUP ACTIVE

Update fireball projectiles

RECOVERY H NONE ’

Update visual states

Check KO from HP BLOCK H BLOCK_CONFIRM /
Decrement timer and handle timeout

player positions and attack phases are e  Round ends when:
updated before hit detection, and visual/audio
outputs are updated after combat results.

° a player HP reaches 0 — KO
° both HP reach 0 — double KO

° timer reaches 0 — higher HP wins, or draw



[ update_visual_state ]

0

no

Game Logic Overview

G

no

Priority Order in Visual State Selection

hurt_visual_frames >0 ?

0

° Keep VICTORY if already in victory state no
e IfHP<=0,showKO
° If hurt_visual_frames > 0, show HIT no
° If block_stun_frames > 0, show BLOCK_STUN

° If attack_phase '= NONE, show ATTACK

e  Ifairborne, show JUMP
° If guarding while crouching, show CROUCH_GUARD ‘

Left xor Right?
e  Ifguarding, show GUARD
° If crouch is held, show CROUCH
° If exactly one horizontal direction is held, show WALK

é

e  Otherwise show IDLE @

yes

yes

yes

yes

VICTORY

HIT

BLOCK_STUN

ATTACK

Jump

CROUCH_GUARD



