


DESIGN

Physical Wires Readdata

Read Signal

10CTL calls
Pixel data

16-bit audio



Controller

e Salvaged old controller

e Debounced then soldered
into controller pcb circuit

e GPIO pinout




Hardware Module

Avalon Bus
8 bit readdata

Pin assignment

GPIO[0]
GPIO[2]
GPIO[4]
GPIO[6]
GPIO[8]
5V
GPIO[10]
GPIO[12]
GPIO[14]
GPIO[16]
GPIO[18]
GPIO[20]
GPIO[22]
GPIO[24]
3.3V
GPIO[26]
GPIO[28]
GPIO[30]
GPIO[32]
GPIO[34]

GPIO[1]
GPIO[3]
GPIO[5]
GPIO[7]
GPIO[9]
GND
GPIO[11]
GPIO[13]
GPIO[15]
GPIO[17]
GPIO[19]
GPIO[21]
GPIO[23]
GPIO[25]
GND
GPIO[27]
GPIO[29]
GPIO[31]
GPIO[33]
GPIO[35]

AC15
Y17
Y16
AE16
AE15

AF16
AF15
AE21
AC22
AF21
AD22
AD25
AE25

AE24
AF26
AG23
AH26
AG26




Connecting hardware to software

*read note(int gquitar fd) {
arg;

ioctl(fd: guitar fd, request: GUITAF
perror(s: "ioctl(GUITAR READER REAL

t read guitar state(voi return : }

result string[3];

snprintf(s: result string,

return result string;




Software - Input

Notes stored in a CSV, exported to a TXT
Output rows of notes based on stored note list

A thread continuously samples the guitar peripheral

typedef struct { o000
e . 0000001

int green; ' 00000001

. . 00000001

red; / 00000001

L i 00000001
yellow; 00000001

N . 00000001

blue; : 00000001

. 00000001

orange, 00000001

, . 00000001

strum; / 00000001

00000001

an) 00000001

00000001

} NoteState; 00000001

00000010
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VGA Framebuffer

game_logic.c

I0CTL calls

Pixel data

VGA Framebuffer

Readdata

!

vga_mem

Screen

module

clk,
reset,
31:0] writedata,
write,
chipselect,
1:0] address,

7:0] VGA R, VGA
VGA CLK, V
VGA SYNC n

clk,
16:0| ra,

write,
5:0



Representing Colors

colors.c vga_framebuffer.sv

pixel data

: {VGA R,
VGA R,
VGA
VGA R,
VGA R,
VGA R, A
VGA R, VGA
VGA VGA
VGA R, VGA
VGA VGA

VGA VGA
155, 41, 41 o

254, 243, 53}, 6 : {VGA VGA

24'hoe
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197, 189, 26}, § : {VGA R, VGA
207, 189, 61}, . {VGA VGA
83, 117, 224}, € : {VGA VGA

89, 175 6 : {VGA R, VGA

VGA R, VGA

VGA R, VGA

VGA R, VGA B
VGA R, VGA G, VGA B




General Software Structure

Guitar
Reader
Kernel
Module

read guitar state as hex
via ioctl() calls

Guitar State
Thread

device fd

Main
Thread

guitar_hex

parse

guitar_state

check as
needed

Sprite
Processing,

Entry point

VGA
Framebuffe
r Kernel
Module

send framebuffer pixels
via ioctl() calls

device fd

/dev/ Setup,
& Note TXT
Parsing

Core Logic
(gameplay,

Framebuffe
r Thread

reset,
modify

scoring,
fbputchar.c,
sprites.c)

Check for
high score,
save on new
record

next_frame

overwrite

framebuffer




Audio - CODEC Overview

Configuration over [2C

—p

Audio Out

Digital audio data




Audio - 12C

r— 5
'
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START ADDRESS R/W ACK DATA ACK DATA ACK STOP
condition condition




Audio - CODEC Config

1. Slave Mode — the CODEC gets all the necessary signals from the FPGA

2. USB Mode - clk @ 12 Mhz, sample rate 48 kSps @ 16 Bit
3. Pulse-code modulation

>
BCLK LRCLK _]—|
WM8731 ADEERE DSP sk LR e=————r JuuuyL-———————— NN
ENCODER/
CODEC PACERE DECODER . LEFT CHANNEL RIGHT CHANNEL J
ADCDAT
DAA[c):ggATTI |1|2|3| I"'zl""l" 1I2I~‘| |n-2|n-1|n|
DACDAT MSB LB
< Input Word Length (WL)




Audio - Modules

B clk_0
clk_in
clk_in_reset

clk

clk_reset

B hps_0
h2f_userl_clock
memory
hps_io
h2f_reset

QQ

h2f_axi_clock
h2f_axi_master

f2h_axi_clock
f2h_axi_slave

h2f_lw_axi_clock
h2f_lw_axi_master
f2h_irq0
f2h_irql

B note_reader_0

clock

reset
avalon_slave_0
reader

= pll_o

refclk

reset
outclkO

<H
outclkl
B onchip_memory...
clkl
CH
-
o

sl
resetl

B audio_codec_ 0
audio_codec

Clock Source
Clock Input
Reset Input
Clock Output
Reset Output

Arria V/Cyclone V Hard Proce...

Clock Output
Conduit

Conduit

Reset Output
Clock Input

AX| Master

Clock Input

AX| Slave

Clock Input

AX| Master
Interrupt Receiver
Interrupt Receiver
NOTE Reader
Clock Input

Reset Input
Avalon Memory Mapped Slave
Conduit

PLL Intel FPGA IP
Clock Input

Reset Input

Clock Output
Clock Output

0On-Chip Memory (RAM or ROM..,

Clock Input

Avalon Memory Mapped Slave
Reset Input

Audio Codec

Conduit

clk
reset

hps_ddr3
hps

hps_0_f2h_irqo

notes

clock_12

onchip_memory2 0...
onchip_memory2 0...

audio_codec

exported

clk_0

hps_0_h2...

ck_0

[h2f_axi_...

clk_0

[f2h_axi_...

ck_0

[h2f_lw_a...

clk_0

[clock]
[clock]
[clock]

ck_0

pll_0_out...
pll_0_out...

pll_0_ou...

lclk1]
[clkl]

0x0000_0000

0x0000_0007

IRQ 31
IRQ 31

-




Remote Development

e VGA Emulator (vga_emulator.c) w/ libsdl2-dev. Replaces the HW & drivers

Green
To Play




