Fall 2004 Embedded Systems

AlSl 6. Audio Interface

1. Purpose

Understand how to program a music player using an audio interface.

2. Hardware connection

User /O (keyboard and display) —— PC -- Serial/USB/Ethernet connections — EZ-X5
board ——- Two 80-pin connector ——— EZ-PI Board (Audio) —— Headphone

3. Problem 6

"A simple stereo music player"
Design and implement a simple stereo music player using WAV file. It is similar to MP3 player,
but we do not have compression. The EZ-X5 board program named volume_control should
perform as a simple stereo music player with the following volume control capabilities.
Commands:

u Up Volume up by 10 (Initial volume: 50, Upper limit: 100)
d Down Volume down by 10 (Lower limit: 0)

q Quit End the volume_control

7] €} No operation

Each command can be (should be: for simplicity) issued with just the first letter.
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0) Soldering

EZ-X5 boarde] F70¢] 80-pin connectorE 2t soldering 3ttt olu] EZ-X5 board®
component side (%)l connector®] =M plastic F#°], solder side (e}=H)ol] connector
pin £°] 9X3=ZE afof 3t} o] connectorE %£3}o] EZ-PI audio board® 213 ¢ ddAde] 7}
55kt

EZ-PI audio board®] headphone &3 w=}o]| walkman®9 earphone®+= PC speaker® 44
Sht,

1) Play music.

A HA dA= WAV file®2 AGE £orS speaker® E8F+E programs F3A] 7]+ 21¢] o]
=
o] ¥4 EZ-PI CDROMY] /doc/EZ-Pl B A&A A pdf fileS ¢t o]sfdloloF 3}, thg
I Ze AR e

a. Audio deviceZ ¥33} kernel?l M 2¢ zlmageE Ez-X5 flashol] A x| gt}

b. Audio utility 7} E3Fd A2 ramdisk imageE EZ-X5 flashol] A x]slt},

c. MEL Ezboot T2 13 imageE EZ-X5 flash o A X3k},

d. WAV fileg EZ-X5 board =+ 7§ PCo| download3tt}l. WAV file2 44.1kHz sampling 9]
16-bit stereo ©]oJoF AthE play 7Festtt. 2 2] web sited] o]8d xx9 b5 F o] &
H|=o] 9}

yesterday.wav Beatles®] Yesterday
DearMom.wav GOD9] olH Y7



3l command (mknod 5)& EZ-X5 boardol A )& st}
-3 Ze H=F command® playdttt.
$ cat yesterday.wav > /dev/dsp B+
$ play yesterday.wav
/dev/dsp, /dev/mixer ¢ NI Sound-HOWTOZE #i13}al, play < Sound-Playing-
HOWTOE #Fargtt},

e. 7€} 2
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2) Volume Control
Volume control2 /dev/mixer deviceE %E3}¢] volume= #|ojsl= AF&A} programelt}. =,
module program®] oYt} /dev/dsp, /dev/mixer 59| driver module ©|"] Al 2% kernelol
EgEol A
WA S ZZ1#:WS download 9] compile, testdt},
ftp://sunsite.unc.edu/pub/Linux/apps/sound/soundcard/volume—2.1.tar.gz
o] TR IMS FAstY] FA 69 volume_control programs #HA&te] test 3o},

5. Test

a) Music play test
Sots 58 F =712 (Demo 50% )
b) Mute and release test
$ play yesterday.wav&
“&E AHEFo RN FA e commandE 48T 5 9
$ ./volume_control
o 2] 7}A] User command (‘u', d', 'q" )= Y4384 testdttl. (Demo 100% A=)

6. Demonstration (To TA, 12/6 Mon. 4 PM - 6 PM)

7. Report (To TA, Due 12/9 Thu. 6 PM)

Each student should prepare his own report containing:
Purpose
Experiment sequence
Experimental results
Discussion: should be different even for each member of the same team.
Questions:

1) PXA-255 oA AC’97 controllerE oA %713} 39+=A (31F GPIO pin 59 A
A, ac’979 %713 T) FAFstEE. Kernel source®]  linux/drivers/sound]
sound_core.c, ac97_codec.c, pxa-ac97.c, pxa—audio.c 2 3T header file 52
source® #asle}.

2) (CS4202 codec chipollAl olE A register 2 program 3t9] volumeS Aok 4= 9l
=71
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