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Android Open Accessory Development Kit

Android Open Accessory Development Kit (0|5} ADK) = Android2| AccessoryE Tt
bord2} target bord2| S&fE & 2|5H= command set2 ZSICt.
CrAl L3l ADKE BHEE 7|58 MeEs s

s= ¥ U= AccessoryE BHE11, Accessory’|sE THE & U=
commandE HA|5H A Android deviceX| A A 2| =l commandZ AccessoryE S&MA|7|= H/W2F command&
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2011/10 A ADKE &6t bord= Oz 2F ZICt.
—  Arduino(ATMELA}2| ATmega2560)
http://www.arduino.cc/en/Main/ArduinoBoardADK

—  Microchip(PIC24F)
http://www.microchip.com/stellent/idcplg?ldcService=SS GET PAGE&nodeld=1406&dDocName=en553673

16hit PIC24F MCU

Power S/W DCIn  Charging indicator
Power LED for charging

ICs? Digital pressure & temperature sensor
3 3Volt LDO
Charger IC

SV DC/DC for USB Host VBUS
/'O port

PWMI PWM2 USB Host P\’tl\{3 P“I\iﬁ Power source
M4 or Battery



http://www.arduino.cc/en/Main/ArduinoBoardADK
http://www.ftdichip.com/Products/Modules/DevelopmentModules.htm#Vinco
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1406&dDocName=en553673

USB Accessory Android Application

Android device:= Android accessory protocol2 T+ &5t Accessory devicet]| USB deviceZ2 £ 0{A{ Accessory2}
S EZ I

Accessory?} 914 | = Android device:= Android accessory modeE X|2l5H0F 5t &4XH{(2011/10) Android
3.1(API level 12), Android 2.3.4(API level 10)0| Ancroid accessory mdoeE X| & StC}.

Version's USB Accessory API
Android versiond]| [[}2} X| & =|= library7} CF2 7| O 201 Android device2| Android version2 &0l
libraryE AFE35l0f SHCF.

* Android 2.3.4 : Google add-on library2 X|& “com.android.future.usb”

e Android 3.1 : Android framework0o| A X|& X|2 “android.hardware.usb”
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USB Acessory API Overview
USB accessory APl X| & class

Class M

UsbManager A=l USB accessoryE Q7450 EAISHCT

UsbAccessory USB accessoryE LIEILH 1 Accessory M E 0| HZ25H= methodE Z&HSHCF.

Version library A2 EHH
Android 2.3.4(add-on library)

UsbManager & =

UsbManager manager = UsbManager.getinstance(this);
UsbAccessory &l 5

UsbAccessory accessory = UsbManager.getAccessory(intent);

Android 3.1

UsbManager & =

UsbManager manager = (UsbManager) getSystemService(Context.USB_SERVICE);

UsbAccessory &5

UsbAccessory accessory = (UsbAccessory) intent.getParcelableExtra(UsbManager.EXTRA_ACCESSORY);

Working with Accessory
Android device0{| USB accessoryZ} 1A & M}, applicationO| 0§ A =l AccessoryE X|5H=X| &0l5t10 X| &
St Accessory2te| EAIE M StC}

1. Accessory attach eventZ 2|8t intent filterE A28 A Accessory@i Z 2| &H01

2. accessory2} EAI5}H7| 2|6t permission2 X

3. interface endpointE 35l A{ Accessory2} dataZ read, write

USB Host

Android device2| USB host mode X| 2 & Android 3.1 O|AFS| B{M | A2t K| I SHCF.

USB HostE AtE3t7| #Iai A= H/WOl|A{ USB host 7| s& M S35l OF et-t= XM 20| UEE.
OF&!7)}X| USB hostE X|2l5}+= Android device= 2 giC}.


http://developer.android.com/reference/android/hardware/usb/UsbAccessory.html
http://developer.android.com/reference/android/hardware/usb/UsbManager.html
http://developer.android.com/reference/android/hardware/usb/package-summary.html

ADKE Android application =
07| M &= Android 2.3.4 version2 7|2tS 2 SiC},

ADKE& Android application2 ZfM35}H7| 25 M= Android SDKO| Google APIs by Google Inc., Andoird API 10,
revision 27} M X|=[0{ Q! 0{0F StC}.
+ 3 Android SDK and AVD Manager a5

Yirtual devices SDK Location: fopt/android—sdk—linux _x86¢

Installed packages Installed packages "
Available packages Gy = dMpIEs 107 UM AF 1 1, TEYI=SI00 |

B Gooale APls by Gooale Inc., Android APl 13, revision 1

g Gooale APls by Gooale Inc,, Android APl 12, revision 1

e Gooale TV Addon by Google Inc,, Andraid AP1 12, revision 1
L Goodle APls by Goodle Inc., Android &F1 11, revision 1 '
B Gooale APls by Gooale Inc., Android &P1 10, revision 2

# EDK 1.1 by Sony Ercsson Mobile Communications AB, Android AP1 10, revision

g Gooale APls by Gooale Inc,, Android AP 9, revision 2
Im i i i T
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[Descrintion

ADKZ Android application project’ 4, project +4JA| Google APIs , Google Inc., 2.3.3, 10 S A & BIC}.
= New Android Project ad ) B 4

New Androld Project

@ FPackage name must be specified,

Ll GALAKY Tab Addon  Samsung Electronics Co., Lid, 2.2 5] .
Ll GALAKY Tab Addon  Samsung Electronics Co., Lid, 2.2 5]

Ll Android 2.3.1 Android Open Source Project 2.3 9

[l Google APls Google Inc, 231 9

Ll Android 2.3.3 Android Open Source Project 233 10

Google AFls Googdle Inc, 233 10

Ll EDK 1.1 Sony Ericsson Mobile Communication 233 10 I
Ll Android Honewcomb O Android Open Source Project Honevcomb Honewc

L] Android 3.0 Android Open Source Froject 3.0 11

[l Google APls Google Inc, 3.0 11 .
1 A de~id o 1 B dlemtcl e mm Crmivmm Dem bm md Ca 20 | 1

@ | <Back || mex> | [ Cangel | Enish |




USB AccessoryE X|25}t7| £ &t AndroidManifest.xml 28 FJ}stCt.

=7aml version="1.0" encoding="utf-8"?=
= =manifest xmins:android= "http: //schemas. android.com /apk /res,/android "
package="com.bnp ADK. TestLED"
android:versionCode="1"
android:versionName="1.0"
<lyses-sdk android:minsdkVersion="10" /=

<Uses-feature android:name="android.hardware.usbh.accessory” /= |

= =application android:icon="@drawablejcon" android:label="@string/app_name "=

Uses-library android:name="com. android. future. usb. accessory " ra|

= <activity android:name=".TestLED"
android:label="@string  app_name"=
= <intentfilter=
=action android:name="android. intent. action. MAIN " /=
<category android:name= "android.intent.category. LAUNCHER" /=
< /fintent-filter=

= <intent-filter=
<action android:name="android. hardware. usb. action. USE_ACCESSORY _ATTACHED" /=
< /intent-filter=
=meta-data android:name="android. hardware. usb. action.USE_ACCESS0ORY ATTACHED"
android:resource= "@xm| accessory_filter” /=

=/ activity>

< /fapplication=
< /manifest>

AccessoryZ} Android deviced]| ¢1Z S S AccessoryE TS 4= Q= Id stringE Android deviceOf| M6},
Application2 A& El Accessoryol| HtE517| 26t W E 2 Accessory0l| A EL= Id stringdt AX|5H= 4t2
resource®f| =7} OF ST,

accessory_filter.xml
<?eml version="1.0" encoding="ut~8"?=>
<IesS0oUrces=
<|sh-accessory manufacturer="bnp, nc. " model="TestLED" version="1.0" /=
< resources:




application0i|A{ ADKE C|Z7| 2|5 A{= UsbManagersE{ 20420} St}

= Import android.app.Activity;
Import android.os.Bundle;

Import com.android.future.usb.UsbManager;

Import com.android. future.usb.UsbAccessory;

public class TestLED extends Activity §

L5
Wl private UsbManager mUsbManager; |
S*% Called when the activity is first created. *,
=  @Q0verride
o public vold onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
mUsbManager = UsbManager.getinstance(thls) | — yspManager 2=

setContentView(R.layout. main);

n

AndroidManifest.xml0f| & 2|5t intent filter& AIE35}17| {8t =7} 2

private UsbManager mUsbManager;

private Pendingintent mPermissionintent;

private statlc final String ACTION_USE _PERMISSION =
"com.bnp ADK.TestLED.USB_PERMISSION™;

*%* Called when the activity is first created. #,

@0verride
public vold onCreate/Bundle savedinstanceState) {
super.onCreatelsavedinstanceState);
mPermissionintent = Pendinglntent. getBroadcastithis, 0, new Intent(ACTION_USE PERMISSION), O);

mUsbManager = UsbManager.getinstance(this);
IntentFilter filter = new IntentFlter ACTION_USE_PERMISSION);




Permission X Z|
USB accessory2}e| EAIEZ 2|5 A= Application®| A &St permissionE 7HA{ Of StC}.
A &St permission?| &1 2|5l intent filterE 0| &, BroadcastReceiverE S35l A &H015tC}.

BroadcastReceiver:i M
private Pendinglntent mPermissionintent:
private statlc final String ACTION_USE PERMISSION =
"com.bnp. ADK.TestLED.USE_PERMISSION™;

private final BroadcastReceiver mUsbReceiver = new BroadcastReceiver() {
public vold onReceive(Context context, Intent intent) {
String action = intent.getAction();
WACTION_USE PERMISSION.equals(action)) {
UsbAccessory accessory = UsbManager.getdccessondintent);
If (intent.getBooleanExtralUsbManager. EXTRA_PERMISSION _GRANTED, false)) {
if{accessory 1= null) {
S/ call method to set up accessory communication
}
else |
Log.dl TAG." permission denied for accessory ™ + aCCesSs0ry);

BroadcastReceiversS&
mUsbManager = UsbManager.getinstance(this);
mPermissionintent = Pendingintent. getBroadcastthls, O, new Intent(ACTION_USE PERMISSION), 0);
IntentFilter filter = new IntentFilter ACTION_USE_FPERMISSION);
| registerReceiver{mbUsbReceiver, filter): |

A=l Accessory2| permission2 AL XA 27| /5H requestPermission()2 & &stC}.

public vold onResume() {
super.onResume();

Intent intent = getintent();
Log.al TAG, "intent: ™ + intent);
UsbAccessony[] accessories = mUsbManager.getAccessoryList();
UsbAccessory accessory = (accessories == null 7 null : accessories[0]);
If (accessory = null) {
if (mUsbManager.hasPermission(accessory)) {
S fcall method to set up accessory communication
}else {
synchronkzed (mUsbReceiver) {
mUsbManager.requestPermission(accessory, mPermissionintent);

}
lelse {
Log.dl TAG, "mAccessory is null™);



requestPermission()2 S&6}H Ct21a 22 Z+2 Dialog7} pop=ILCt.

|ﬁ| ODROID Accessory LED Demo

Open ODROID Accessory LED Demo when this USB
accessory is connected?

Use by default for this USB accessory

OK l l Cancel




DialogZ} Ol A AFRX}7} “OK'S Z2l5+H
broadcast receiver2| intent2| EXTRA_PERMISSION_GRANTEDZ}'O| trueO|™ permissiong ™MAMO =2

o
n
o

B2 Accessory2t SIS HEE 5= QUL
private final BroadcastReceiver mUsbReceiver = new BroadcastReceiver() {
public vold onReceive(Context context, Intent intent) {
String action = intent.getAction();
WACTION_USE PERMISSION.equals(action)) {
UsbAccessory accessory = UsbManager. getdccessoryintent);
If (intent.getBooleanExtralUsbManager. EXTRA PERMISSION _ GRANTED, false)) {
f{accessory 1= null) {
S/ call method to set up accessory communication
1

else |
Log.al TAG, "permission denied for accessory " + accessory);

USB Accessory M &
Application2 1A=l USB AccessoryE UsbAccessory Class?2| instance 2 Accessory A E0| 2 &t QIC.
UsbAccessoryE A= 2HH 2 AndroidManifest.xml0| A = 2|5t intent filter?| intentE AFE5H=

=2 ECE- O Hi—

UsbAccessory accessory = UsbManager.getAccessory(intent);
" 1k Android deviceOl] 91Z2 =l & = USB AccessoryZE UsbAccessoryHi 2 2 BHolR =
UsbAccessory[] accessoryList = manager.getAcccessoryList();

TR LR E ALS STt

—

M Z =l USB Accessoryt 54
412 UsbManager?]| file descriptor2 AE35HAM Accessory2}t data I/0E =& SiCt.

=
USB Accessory2}2| EAle
USB Accessory2}2| EAI2 input& file descriptor2} outputE file descriptor 7} & QS}CF.
private ParcelFleDescriptor mFleDescriptor;
private FilelnputStream minputStream:
private FileQutputStream mOutputStream;

USB Accessory2| EAIE 2|6l file descriptor®l £ HHH 2 of2f e} ZC}

private vold openAccessory(UsbAccessory accessory) {
Log.dl TAG, "openfccessory: ™ + acCessory);
mFileDescriptor = mUsbManager.openAccessornyaccessory);
If (mFileDescriptor = null) {
FileDescriptor fd = mFileDescriptor.getFileDescriptor();
minputStream = new FlelnputStream(fd);
mOutputStream = new FileQutputStream(fd);
Log.dl TAG, "openAccessory succeeded™);
}else {
Log.al TAG, "opendccessory fail™);

Android accessory protocol2 data I/OE 2|5l 2 16384 byte packet bufferE X|& &tC}.


http://developer.android.com/reference/android/hardware/usb/UsbManager.html#EXTRA_PERMISSION_GRANTED

USB Accessory2}t2| EAIEE
EAMO| ZLFHLE AccessoryZ| 22| =|H, file descriptorE EH=C}.

public vold onPause() {
super.ocnPause();
If (mFileDescriptor 1= null) {
try {
mFileDescriptor.close();
} catech (IOException e) {
} finalty {
mFileDescriptor = null;

}



ADK?2| Firmware =]

07| M= FirmwareE ZtA517| €St ADKZ hardkernelAl2| ODROID-ADKE 7 |HIS 2 SIC},
ODROID-ADK2| M H = O}2Hoj|A{ &EtolEr &= )},
http://www.hardkernel.com/renewal_2011/products/prdt_info.php?g code=G131063014581

ODROID-ADK= MicrochipAt2| PIC24FJ64GB002E MCUZE AFFSiCE,
PIC24FJ64GB0022| MEH = O A EQIE 4= QILC}.
http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en536121

ADK2| FirmwareE£ 7HEt5H7 |25 A= ADK board0{| A AFE S MCUL| 7HElEI A 2 F =50
037 | M= Microchip 7HErE 2|51 A
— MPLAB_x IDE
mplabc30 toolchain (PIC24-& compiler)
— plCkit3 debuger

o
o

Windows0i| Microchip(PIC24) JHL&EIAH 1=
MPLAB_X IDEL javaZ DS 0{ & 7| I 20| java= A X|5f| OF BiC}.
Z 0| X|0| M C}R2Er=C}. ( http://www.java.com/ko/ )

f (& java.com: JavaSt AFE X} - Windows Internet Explorer l == 'ﬂr
l\../' I.\:J | & http://java.com/ko/ hd | Aes | X | |b Bing £ v
s SHR?| |35 8] F=# A0IE > @] HP Games = @] & T2 By v
22 |- | 4% Welcome to MPLAB X IDE | &, java.com: Java2t AF2RE X | G~ -~ @& - HXE - 9EE)~ =20~ @~

m

» JavaEt SEIRLIT? » Javaldt @RI 2UASLINF? » ZTSE0] 2 EFHALITF

Java in Action HIE o7 (2= AHDIE) <[] -

@ CIEHY | Es OC: HF v ®|100% ~
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Select Platform:

Windows (286/464) -

o=

Select Development Tools:

MPLAB IDE X
W MPLAB C18 Lite Compiler for PIC18 MCUs

[ HI-TECH C Lite Compiler for PIC18 MCUs

I HILTECH C Lite Compiler for PIC10/12/16 MCUs

MPLAB C30 Lite Compiler for dsPIC DSCs and PIC24 MCUs

B MPLAB C32 Lite Compiler for PIC32 MCUs
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M X MPLAB IDE XE AdX|5tCt.

(& serp E=EE)

Setup - MPLAB X IDE beta?.02

Welcome to the MPLAB X IDE beta7.02 Setup Wizard.

¥
m
=5
1
~

Next > |’ Cancel .

MPLAB_X MX| 2t=

r. MPLAE X IDE Beta7.02 - - S x|
File Edit View Mavigate Source Run Debug Team Toocls Window Help )
REESOC I TH R B[ | || CEr—
(DEE
o

My MPLAB IDE = What's K

_@,E/ Quick Start n Minute Videos () rorums

@ MPLAB IDE v8 Users - IMPORTANT & Differences from MPLAB & MPLAB X IDE Forum

r!i:> Take a Tour All Tutorials >> @ MPLAB X IDE Wiki

@ MPLAB X IDE Beta Limitations

T \ Open Sample Project

k
i ] Create New Project

¢ Import MPLAB Legacy Project

} j; Import Hex {Prebuilt) Project
~Cr

AT\ MicrocHie Shaw On Startup = NelBeans




C}22 2 MPLAB C30 compilerE M X| &t}

.
E: Setup Y el

Setup - MPLAB C for PIC24 MCUs and-or dsPIC D5Cs

Welcome to the MPLAE C for PIC24 MCUs and-or dsPIC
DSCs Setup Wizard.

<Back | Nexts |’ Cancel

2I5}+= version2 MEHBIC}. Light version= 7HEFSH=C]| 22|7} iC}.

-
B2 cetup - | =

Installation type @

Full {requires product serial number), Evaluation {fully functional for 60 days, limited
after), or Lite {limited functionality)

() Full Compiler (Requires Product Serial Mumber)
Fully functional, all optimizations available.

(7 Evaluation Compiler
FuII functmnall’q.r for 60 days, limited after.
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MPLAB_X : http://microchip.wikidot.com/mplab: start
PICKit3 :

http://www.microchip.com/stellent/idcplg?ldcService=SS_GET_PAGE&nodeld=1406&dDocName=en538340



http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1406&dDocName=en538340
http://microchip.wikidot.com/mplab:_start

Edit Miew Navigate

Source Bun Debug Team Tools

Ctrl+Shift+ b !
"L
) ) ices Start
Import Hex (Prebuilt) Project AFJEAGED
(== Open Project,., Ctrl+Shift+0
Open Recent Project 4
Open Tearmn Project,,,
Close Project
Open File, .
Cpen Recent File 3
Project Group »
Project Properties
Save Ctrl+3
Save As, .
B Save Al CHrl+Shift+5
Page Setup...
Print,.. Cirl+Alt+5Shift+P
Print to HTRL, .,
Eunit
£ i) >
Project AMEH
New Project |X|
Steps Choose Project
1. Choose Project Categaries: Projects:
% -2 Micrachip Embedded Standalone Project
®5 Sarmples (& Existing MPLAB IDE v8 Project

[ Prebuilt (Hex. Loadable Image) Project
(e Library Project
=]

Project Suite

Description:

Creates a new standalone application project, It uses an IDE-generated makefile to
., build wour project,

< Back Finish [Cancel ][ Help




target MUC/MEH

New Project

Steps Select Device

X

Choose Project
Select Device

Select Header Family: |F‘|C24

Select Tool

Y it Device: | AEIENIR

Select Project Mame and
Folder

< Back ] [ Mext » Finish Cancel ] [ Help
firmware writer(debuger) A EH
07| M= PICKIt3E A2 SiC}.
New Project [‘5__<|
Steps Select Tool
1. Choose Project _
2, Select Device ' Hardware Toaols -
3. Select Header @2 |C0 3
4. Select Tool
b, Select Compiler
B. Select Project Name and
Folder oo Real ICE
-0 Bimulator
00 ICh 2
=+ Microchip Starter Kits
Lo MCHY
----- @ MICROSTICK
----- @ SKDE 33 AUDIO
=@ SKDE PICT5R B
=@ SKDE PICZ4F 1
~@ SKDE PIC24H SEMSOR
i@ SKNOF PIC3? b
< Back ] I Mest = Finish Cancel ] [ Help




CompilerAEH
PIC248 C30 compileriEH

New Project

Faolder

Steps Select Compiler

1. Choose Project §

2 Select Device '3 Compiler Toolchains

3, Select Header =-ASM30

4 Select Tool o A5M3I0 (v3_300) [CProgram Files¥MicrochipidPLAB X asm30hin]
5. Select Compiler Lo ASMIN (v3_300) [CAProgram Files®WMicrochipmplabc 303, 30bY0in]
6. Select Project Mame and - C24 (Mone found)

=-C30

Loy (RN ) [CProgram FilesWhMicrochip®mplab
~CCS C Compiler (Mone found)

-HI-TECH DSPICC {Mone found)

3043, A0 hin]

< Back H Mext - Cancel H Help

Project Name & Directory path 41 EH

New Project

Steps Select Project Name and Folder
1, Choose Project
2, Select Device Project Mame: ‘TestLED |
3, Select Header
4. Select Tool g Project Lacation: |C:W|3ic_src | [ Browse. ..
5. Select Comnpiler
6. Select Project Mame Project Folder: |C:Wpic-srcWTestLED.>< |
and Folder
Owerwrite existing project,
&lso delete sources
Encoding: |150-8853-1 v‘

Finish H Cancel H Help




project A4 A
11 e 9 : TestLED : def

‘Proj... " *|:Fjles ‘Claggeg ‘Se
@ Basic Android Accessory Demo - C30 - PIC
#-E BT_DROID

-G Explorer1GPIC24MCLU_]

#-bed ODAOID_ADK]
=)

ﬁ Header Files
ﬁ Library Files
#-[EE Linker Files
#-[E Object Files
ﬁ source Files
#- [ Important Files

gl
fIo
4>
tn
20
>
=]

firmwareE ZHA5H7| QS A= target mcul| 7|52 datasheetE H11 =& 32
=]

MCUZ2| libraryE AtE5t= 20| & &0 = e &~ Ut

MicrochipOi| Al N| 23}t= library= OfZHO|| A &1 7SIt
http://www.microchip.com/stellent/idcplg?ldcService=SS_GET_PAGE&nodeld=2680&dDocName=en547784

E1H| 0| X| StEto]| libraryE osH 2 M| S BHCY.
Microchip Application Libraries

Downloads

Microchip Application Libraries w201 1-07-14 Windows

Microchip Application Libraries v2011-07-14 Beta Linux

Microchip Application Libraries v2011-07-14 Beta Mac 05 ¥

ApAl2] osofl St= nhd S CH2EoF A X|SHH microchipof| A K| & St= library source7t M X| = =],
22| = USB Host, Android Accessory libraryE =2 A28t}


http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=2680&dDocName=en547784

Accessory Firmware =M
Firmware &AM =AM E 204 CHEF Of2H 2 ZC}.
1. target board(MCU) ME MX
MicrochpO| M | 26t libraryoi| M Z L5t file2 projectti| E A}
USB Host stack =7|=} & handler & 29|
Accessory library = 7|3}
Accessory data /0 25
Accessory 7|5 73

S T S

1. target board(MCU) M & M AN

HardwareProfile.h :

system clock speed®} Z configurationtf| ZH st MEHE M ZE

#if defined (__C30__)
// Various clock values
#define GetSystemClock() 32000000UL
#define GetPeripheralClock() (GetSystemClock())
#define GetlnstructionClock() (GetSystemClock() / 2)
#endif

// Define the baud rate constants
#define BAUDRATE2 57600 //19200
#define BRG_DIV2 4 //16

#define BRGH2 1//0

#define DEMO_TIMEOUT_LIMIT OxFOOO
#if defined(__PIC24F_) || defined(__PIC24H_)

#include <p24Fxxxx.h>
#endif

main.c :
MUCZ2]| Configuration Bit &4 A (Configuration2 datasheet &H=x)

_CONFIGL(...)
_CONFIG2(...)
_CONFIG3(...)
_CONFIG4(...)




2. Microchpd| A M| 26t library0| M & 2 5t fileE projectd| 2 A}
Microchip2 ADKZHEH| & S St libraryE prebuilds M A| 260 UKX| B
0{7| M ibrary sourceO| M & SAlSt= B 2 ALE ST

Compiler.h
GenericTypelbefs. h

struct_gueue. h

| -- usb_host_android.c
B 0l_wl.c
:ﬂerid_prDtDEul vl _local.h

LIS h hD:t lDual h

2|9| mt £ Microchip library sourced|| A projectZ =2 AFSHCY.

3. USB Host stack =7|3} & handler & 2|
USB Host stack2| AF2 1} Accessory®|A{ USB Host stack& 21 Z517| 2=
usb_config.h , usb_config.c £ B+E0{0f SIC}.

usb_config.h :
USB stackZ2 ALE517| 2|8t 042 7}X| option2 X| Z25t= ufalo|C}.

EZl £~ enable

#define USB_SUPPORT_HOST

#define USB_ENABLE_TRANSFER_EVENT

#define USB_ENABLE_1MS_EVEN

#define USB_SUPPORT_BULK_TRANSFERS

#define NUM_TPL_ENTRIES 2

#define NUM_CLIENT_DRIVER_ENTRIES 1

#define USB_PING_PONG_MODE USB_PING_PONG__FULL_PING_PONG <« PIC32
#define USB_HOST_APP_DATA_EVENT_HANDLER USB_ApplicationDataEventHandler
#define USB_HOST_APP_EVENT_HANDLER USB_ApplicationEventHandle

#define USBTasks() \
{ \
USBHostTasks(); \
AndroidTasks(); \

<~ USBHost 7|5 &M
— Android Accessory Protocol X 2|




usb_config.c :
Targeted Peripheral List(TPL) : attach® = /= USB deviceE L} ¥ 3ICH(USB_TPLL| HIEZE A Q)
USB HostE 2| &t Client Driver Function Pointer : CLIENT_DRIVER_TABLE £ X 9|

USB_TPL usbTPL[] =
{
{ INIT_VID_PID( 0x18D1ul, 0x2D00ul ), 0, 0, {0} }, // Android accessory
{ INIT_VID_PID( 0x18D1ul, 0x2D01ul ), 0, O, {0} }, // Android accessory

// Accessory libraryol] H2|=l USB Host library0l| A &&35}= callback &%=
CLIENT_DRIVER_TABLE usbClientDrvTable[] =
{

AndroidApplnitialize,
AndroidAppEventHandler,
AndroidAppDataEventHandler,
0

host stackg AIE35}7| |5l M= firmware soucrce(0| main.c)d|
USB_ApplicationDataEventHandler(), USB_ApplicationEventHandler()

callback (usb_config.h H2|) &t~& ZFA5{0F GiCt.

USB_ApplicationDataEventHandler()= Accessory0|AM{ = HCIE X2| &7 QICt BtE=7| 2t 5tH =t
BOOL USB_ApplicationDataEventHandler( BYTE address, USB_EVENT event, void *data, DWORD size )
{

return FALSE;

}

USB_ApplicationEventHandler()= Android Device2| attachment, detachment=|™ USB Host stack0| S & =IC}.

BOOL USB_ApplicationEventHandler( BYTE address, USB_EVENT event, void *data, DWORD size )
{

switch( event )

{

//Android device has been removed.
case EVENT_ANDROID_DETACH:

return TRUE;
//Android device has been added. Must record the device handle
case EVENT_ANDROID_ATTACH:

return TRUE;
//Handle other events here that are required...

//..




Firmware =7|&} A|0f| USB Host stackE =7|&}

ror
n

int main(void)

{

//Initialize the USB host stack
USBHostlInit(0);

4. Accessory library | 7|5}

ol

Accessory library2| AFE35}H7| 5l M Accessoryd 2 E X O| ST}

r

//Define all of my string information here

char manufacturer[] = "bnp Ltd.";

char model[] = "TestLED";

char description[] = "ADK - Accessory Development Starter Kit for Android (PIC24F)";
char version[] = "1.0";

char uri[] = "http://www.bitnpulse.com/";

char serial[] = "N/A";

//Pack all of the strings and their lengths into an
// ANDROID_ACCESSORY_INFORMATION structure
ANDROID_ACCESSORY_INFORMATION myDevicelnfo =
{
manufacturer, sizeof(manufacturer),
model, sizeof(model),
description, sizeof(description),
version, sizeof(version),
uri, sizeof(uri),
serial, sizeof(serial)

Firmware =7|3} A|0|| Android accessory libraryE =7|35} SIC}.

int main(void)

{

// Android accessory library init
AndroidAppStart(&myDevicelnfo);




rolI

Firmware2| main loopd|A USBTasks()(usb_config.h & 2|)&t+~& FI}5tC}.
USBTasks()gt== HHE XM o 2 S &=/ 0F USB Host stack| A Android Accessory ProtocolO| =S =|C}.

Int main(void)

{

while(1)

{
// Keep the USB stack running
USBTasks();

// Do my application specific stuff here

// cen

5. Accessory data I/0 7+&
Accessory 7|52 T8 5H= Accessory library API= Of2f 9F ZIC}.

Name Description

AndroidApplsReadComplete | Check to see if the last read to the Android device was completed

AndroidApplsWriteComplete | Check to see if the last write to the Android device was completed

AndroidAppRead Attempts to read information from the specified Android device

AndroidAppStart Sets the accessory information and initializes the client driver information after
the initial power cycles.

AndroidAppWrite Sends data to the Android device specified by the passed in handle.
AndroidTasks Tasks function that keeps the Android client driver moving
Data &4

Data &4l0f|= Ct22| &+& ALEStict.

AndroidAppWrite() : Accessory0l|A{ Android deviceZ datagE MS

AndroidApplsWriteComplete() : 0] M Q| A< dataZ} RtEZ 01 &EH0O|
Ct

2|9o| & &t4~= USBTasks() .%:A% S &6t 20| S&slof &t

1o

while(1)

{
USBTasks();

if(AndroidApplsWriteComplete(device_handle, &errorCode, &size) == TRUE)

{
if(errorCode != USB_SUCCESS)

{
//Error
DEBUG_ERROR("Error trying to complete write");




errorCode = AndroidAppWrite(device_handle,(BYTE*)&response_packet, 2);
if( errorCode != USB_SUCCESS )

{
DEBUG_ERROR("Error trying to send button update");

Data =4l
Data 5410l = CtS2| gt+~E AIZ St}

AndroidAppRead () : Android deviceO{|A{ dataE 2! =C}.

?l2| & &= USBTasks() &I +E S &5 20| SE5H0F &iCt.

while(1)

{
//Keep the stack running
USBTasks();

errorCode = AndroidAppRead(device_handle,
(BYTE*)&command_packet,
(DWORD)sizeof(ACCESSORY_APP_PACKET));
//If the device is attached, then lets wait for a command from the application
if( errorCode != USB_SUCCESS)
{
//Error
DEBUG_ERROR("Error trying to start read");

if(AndroidApplsReadComplete(device_handle, &errorCode, &size) == TRUE)
{

//We've received a command over the USB from the Android device.
if(errorCode == USB_SUCCESS)
{

else

//Error
DEBUG_ERROR("Error trying to complete read request");




6. Accessory 7|5 £
I/0%| = datal| messageE M5t 7|52 F+3SiC}.

9|5l message= Android application0i|A{ I/0 dataZ A} &iC}.

MIEAFEEE “Microchip™s Accessory Framework for Android PDF” &F



Android Accessory Protocol

Android USB accessory= 2 Android device2| attachE 2|St ‘Android Accessory protocol’0| 7284 £|0{ Q1010

Stet.

Android Accessory Protocol2 USB stackE 0| &5t=

usB

Android Accessory ProtocolE O|al{SH=G| U0{A| USB H/WXA EM7)IX| 0|5l &
SIX| ot=C}. USBOj| CH St XIM|EF M E = http://en.wikipedia.org/wiki/Usb &1

protocolO|LC}.

El

2= 8lo{M 0J7|M= &
Ct.

o

Usb ZX|= 3A|

1. Host
- entrie bus2| 22|
- 91 A=l device2} hubs?] track
- devicel2}t2| E4l 7|5}
- power K| &

2. Device
- endpointE £ &t host2}e| EAI
- host7} enumerationst=
-HEZF E=vendor £ 7
- host2 EE{ powerE &t

2 o|20of Ack

rr
i}

SOt X}AI2| capabilityE A
L
o

USB deviceZ7} USB host0f] 91 Z | USB host= 91 Z =l deviceZ| 0tH 7|52 JHX| 0 U=X|o| CiSt HEHE

2totof USB S4l10| O| R 0{ZIEL.

USB device2| 0|28t M & = USB DescriptorsE AF23HA{ USB hosto{|AH| &f2{=C}.

USB Descriptors= Ct21f 20| M =IC}.
— Device Descriptor
— Configuration Descriptor
— Interface Descriptor
— Endpoint Descriptor

Device Descriptor

device2| =|Al2| description0|0{ C}2 9
Offset Field Size Value
0 bLength 1 Number
1 bDescriptorType 1
2 bcdUSB 2 BCD
4 bDeviceClass 1 Class

=]

=2 II5
s =&t

rol

tC}.
Description
Size of the Descriptor in Bytes (18 bytes)

Constant Device Descriptor (0x01)

USB Specification Number which device complies too.
Class Code (Assigned by USB Org)

If equal to Zero, each interface specifies it2 own class
code

If equal to OxFF, the class code is vendor specified.
Otherwise field is valid Class Code.


http://en.wikipedia.org/wiki/Usb

8
10
12
14
15
16
17

bDeviceSubClass
bDeviceProtocol
bMaxPacketSize

idVendor
idProduct
bcdDevice
iManufacturer
iProduct
iSerialNumber
bNumConfigurations

Configuration Descriptor
Z= 2 S}ILEQ| Configurationg 7}X|X| Ot Z+E SFLF0|A+Q| ConfigurationmE 7}X| = deviceZ} QULCF.

(9}

=

PR R R NN

SubClass
Protocol
Number

Subclass Code (Assigned by USB Org)
Protocol Code (Assigned by USB Org)
Maximum Packet Size for Zero Endpoint. Valid Sizes are
8, 16, 32, 64

Vendor ID (Assigned by USB Org)
Product ID (Assigned by Manufacturer)
Device Release Number

Index of Manufacturer String Descriptor
Index of Product String Descriptor

Index of Serial Number String Descriptor
Number of Possible Configurations

Configuration Descriptor Cl22| MHE Z&t5iCt.

Field
bLength
bDescriptorType
wTotalLength
bNuminterfaces
bConfigurationValue

iConfiguration
bmAttributes

bMaxPower

Interface Descriptor

Offset
0

0 N O O b WN P

Size

1

1
2
1
1

=

device7| £8list= EFI|I52

Interface DescriptorE C}

Field
bLength
bDescriptorType
binterfaceNumber
bAlternateSetting
bNumEndpoints
binterfaceClass
binterfaceSubClass
binterfaceProtocol
iInterface

Endpoint Descriptor
data?| &,s=AlE 2|5t channelO|C}. Endpoint 02 control endpointE LIEFLHCE,

Value
Number
Constant
Number
Number
Number

Index
Bitmap

Description
Size of Descriptor in Bytes
Configuration Descriptor (0x02)
Total length in bytes of data returned
Number of Interfaces
Value to use as an argument to select this
configuration
Index of String Descriptor describing this configuration
D7 Reserved, set to 1. (USB 1.0 Bus Powered)
D6 Self Powered
D5 Remote Wakeup
D4..0 Reserved, set to 0.
Maximum Power Consumption in 2mA units

22| YEE Z 6Tt

Size Value Description
1 Number Size of Descriptor in Bytes (9 Bytes)
1 Constant Interface Descriptor (0x04)
1 Number Number of Interface
1 Number Value used to select alternative setting
1 Number Number of Endpoints used for this interface
1 Class Class Code (Assigned by USB Org)
1 SubClass Subclass Code (Assigned by USB Org)
1 Protocol Protocol Code (Assigned by USB Org)
1 Index  Index of String Descriptor Describing this interface

Endpoint Descriptor= CI229| M HE T &hsiCt.



Offset

1
2

USB Descriptors?| A& X =

Description

Size of Descriptor in Bytes (7 bytes)

1 Constant Endpoint Descriptor (0x05)

Bits 0..3b Endpoint Number.
Bits 4..6b Reserved. Set to Zero
Bits 7 Direction O = Out, 1 = In (Ignored for Control

00 = Control

Bits 0..1 Transfer Type

01 = Isochronous

10 = Bulk

11 = Interrupt

Bits 2..7 are reserved. If Isochronous endpoint,

Bits 3..2 = Synchronisation Type (Iso Mode)

00 = No Synchonisation

01 = Asynchronous
10 = Adaptive
11 = Synchronous

Bits 5..4 = Usage Type (Iso Mode)
00 = Data Endpoint
01 = Feedback Endpoint

10 = Explicit

Feedback Data Endpoint

11 = Reserved

sending or receiving

Field Size Value
bLength 1 Number
bDescriptorType
bEndpointAddress 1 Endpoint Endpoint Address
Endpoints)

bmAttributes 1 Bitmap

wMaxPacketSize 2 Number

blnterval 1 Number

g 2

F.

Maximum Packet Size this endpoint is capable of

Interval for polling endpoint data transfers. Value in

frame counts. Ignored for Bulk & Control Endpoints.

Isochronous must equal 1 and field may range from 1

to 255 for interrupt endpoints.

CrewiceDescriptor

bHumConfigurations

Canfiguration
Crescriptor

|I:-Num|nterfaces

¥

Canfiguration
Crescriptor

|I:-Num|nterfaces

Interface Interface Interface Interface
Crescriptor Crescriptor Crescriptor Crescriptor
bHumEndpoints bHumEndpoints bHumEndpoints bHumEndpoints
Endpoint Endpoint Endpoint Endpoint Endpoint Endpoint Endpoint Endpoint
Crescriptor Crescriptor Crescriptor Crescriptor Crescriptor L escriptor Crescriptor L escriptor




Endpoint= 47tX| &7} JLC}.
* Control Endpoint : OE1 endpoint2 HtsF EAIS 5109 deviced|| 7 HEHE We|l= E20|Ct.
* Bulk Endpoint : 542 k2| dataZ A|ZHol| TLOHMX| 411 & &H5| MEtBict.
* Interrupt Endpoint : Y A2 OICH H| A M dataE M EHSHTE
Xl A|Z

S|
o2l Al ZE Qtof| E ST} Datas| RFEE2 E& =L

o
mu

* |sochronous Endpoint : B2 2F9| dat

ADK?2| Android Accessory Protocol 713

Android device2} Accessory?| EA1 =3 M At= Ct=2aF Zict

1. Android device 2| 94 30| detectsS 7|ct2Ich il

2. Android devicIf
accessory mode?l x|
&0l Bict.

3. Android deviceS
accessory mode = B1A

4. Android deviceZ|
accessory mode S X| 25N
S48 sick

1. Android device2| 1 Z0| detectE 7|C}tZIC}.
= HE5H| U5HRHH ADK= USB Hostol| USB device2| detect2 7|Ci2|= Z40|C}.
037| A= ADK2} Android devicel| S| 912 U504, ADK= A=l deviceZ} Android device2| Accessory

modeIX|E &QI5t7| ?I5HA 21 0t S M BIC.

2. Android device7| accessory mode@lX| 20| ST},
o A=l Android device= C}I2 =9| 5tLte| AMEHE TJIEIC

+ ZZE=| Android device7} accessory modeZ X|

L

[o]]

1T o|O| accessory modeO|Ct.
S}t11 accessory modeZ} OfL|C}.
StX| eh=Ct.

Mo o rdo

« &=l Android deviceZ} accessory modeE X|
+  ZAZ=l Android device7} accessory modeE X|

ADKO{| o4& =l device7} Ot AEH©17}F= USB device descriptor2| venderlD2} productiIDEZ ZHELSHT,
VenderID : 0x18D1(google ID) 0| ¢1Z = device= Android deviceO|C}.
ProductID : 0x2D00(accessory mode), 0x2D01(accessory mode + adb) 0| ™ accessory modeO|LC}.

o3 A =l Android deviceZ} accessory modeO|E 4H, accessory modeZ} OFL| ™ Android device®i| 7| accessory

modeE 2F5}H7| 2ol 3¢S A SICf.

3. Android deviceE accessory modeZ HZA
venderID2} productlD7} BtX| 220 Android accessory modeX| & {5

£ ¥t

i
ot

FOI5}11 accessory model| AlSH



eF WH2 g0 4ot

-, ADK= USB control requestZ 51(“Get Protocol”)E Android deviceof EL{™
Android device= X|®5t= Android accessory protocol2| version2 HH=tSIHC}
(M= HA 1, ghetgto| 00|H X[ & otgh)

* control request= Control Endpoint(endpoint 0)2 2 X Er=IC},

control request Zf
requestType:  USB_DIR_IN | USB_TYPE_VENDOR

request: 51

value: 0

index; 0

data: protocol version number(16 bit little endian sent from the device to the accessory)
L. Android deviceOl| A & &St protocol & 0| BHEIEIC}D,

Accessory= identifying string& Android devicet| 7| & &St}
0| M E = Android device7} Accessorydf| X Est appE t=0| AFE =ICH

Control request Z}t
requestType:  USB_DIR_OUT | USB_TYPE_VENDOR

request: 52

value: 0]

index; string ID

data: zero terminated UTF8 string sent from accessory to device

Ct=2 2 Arduino string 1d2| 0| O|C}.(Zt string & =|CH 256 ByteO| 1 zero terminate0|0{0F GtC}.)

manufacturer name: Google, Inc.
model name: DemokKit
description: DemoKit Arduino Board
version: 1.0
URI: http://www.android.com
serial number: 00000012345678
C. Android device0{| accessory mode 43H(53)E 2 A StC}.

Control request 7t
requestType:  USB_DIR_OUT | USB_TYPE_VENDOR

request: 53

value: 0]

index; 0]

data: none

2= QX 22 E|H ADK= 1HRE ChA| Al sict

2o XM o &t HEO|2tE A5H5HH, ADK= C}2 Android deviceE connectE 7|CtZIC}.



4. Android deviceZ} accessory modeE X|&6tH EAIZAH SiCt.
accessory mode2| Android device7} detect=| ™, Accessory= endpoint descriptorE 0|23l A{ bulk endpointE

AA Bt

>

roh

endpoint=input, output @ 2 Z} St7|Al MM =C},

Android Accessory Protocol S &

ADK Android device
VendorlD, ProductlD 2 &
>
VendorlD, ProductID 2 &
2
51 (Get Protocol)
: >
Protocol Version
2
52 (id string)
: >
53 (start accessory mode)
; sl ;



Android2| Android Accessory

kernel

Kernel2 Accessory& USB Gadget driver7} =7+=ICH

KM B E £ £ source( <kernel>/include/linux/usb/f_accessory.h ,
<kernle>/drivers/usb/gadget/f_accessory.c)& &1 SIC}.

Linux Kernel configuartion =7} AF&t
Android accessory module =7}
Device Drivers —> [*] USB support —> <*> USB Gadget Support —> [*] Android USB accessory function

.config - Linux Kernel w2.6.35.7 Configuration

USE Gadget Support
Arrow keys nawvigate the menu. <Enter> selects submenus
---». Highlighted letters are hotkeys., Pressing <¥=
includes, <M= excludes, <M> modularizes features. Press
<Escr<EscF to exit, <%= for Help, </> for Search. Legend:

--- USB Gadget Support
[ ] Debugging messages (DEVELOPMENT)
[ ] Debugging information files (DEVELOPMENT)
(2] Maximum WEBUS Power usage (2-500 ma)
USE Peripheral Controller {(S2C HS USB 0TG Device]
HEECNOTE: S2C 0TG device role enables the control
S52C high speed{2 @, dual-speed) USBE OTG device
S52ZC 0TGD transfer mode {enabled DMA MODE] ---=
USE Gadget Drivers (Android Gadget) ---=
Android Gadget
Android gadget ACM serial function
Android gadget adbh function
Android gadget mass storage function
Android MTP function
Android gadget RWDIS ethernet function
Use Windows Internet Sharing Class/SubClass
Use double ward aligned

| Android USE accessory function

x|

=Select> < EXit = < Help =




Android Accessory framework—1 %= (version android-3.3.5)

Android Accessory framework Zt&HSH diagram

Aplication

TrAMME WO =g rrrasinsiannaanaa

(java)

UsbManager pug--El0d8L.. Dl UsbManager —— UsbAccessory ActivityManager
A

TIAMEWOrK werrrsrrerrerrersrsssmsssnes

(jnil

UsbAccessoryUriActivity

T ....................

—., UsbDeviceSettingManager - Intent ...... H

com_android_sener_UshService

openi/dev/usb_accessory) ioctl(...)

= = ettt ettt ettt

Usb

Accessory Driver

source

Ustanager | Instance“‘*‘|

J= L P = D

o

[m)]

]

2 “ysb” service2| binder nodeE & 0{LC}.

id.net. sip. IS

[com.android. internal.

ibinfo: [-:-:urn —Lr'll'ir'l'llli J.r'ltI:'r'r'l:Ll tI:'ll-'fll

/* package com.android.future.usb.UsbManager */

public static UsbManager getinstance(Context context) {
IBinder b = ServiceManager.getService(Context.USB_SERVICE);

return new UsbMan

ager(context, IUsbManager.Stub.asInterface(b));

UsbAccessory instance 24 M




/* package com.android.future.usb.UsbManager */

public UsbAccessory[] getAccessoryList() {

try {
android.hardware.usb.UsbAccessory accessory = mService.getCurrentAccessory();

/* package com.android.server.usb.UsbService */

private UsbAccessory mCurrentAccessory;

public UsbAccessory getCurrentAccessory() {
return mCurrentAccessory; // AZAFE|0{ QIE UsbAccessory Instance A Ad

// A=l Accessory2| UsbAccessory InstanceAiAd 11~
private final void readCurrentAccessoryLocked() {
if (mHasUsbAccessory) {
String[] strings = nativeGetAccessoryStrings(); // com_android_server_UsbService call
if (strings != null) {
mCurrentAccessory = new UsbAccessory(strings);

// UsbDeviceSettingsManagerd|| &1 Z =l accessory S &
mDeviceManager.accessoryAttached(mCurrentAccessory);

private final void functionEnabledLocked(String function, boolean enabled) {

readCurrentAccessoryLocked();

private final Handler mHandler = new Handler() { // UeventObserver2| event Handler

public void handleMessage(Message msg) {

case MSG_FUNCTION_ENABLED:

case MSG_FUNCTION_DISABLED:
functionEnabledLocked(...);
break;




/* package com.android.server.usb.UsbDeviceSettingsManager */

public void accessoryAttached(UsbAccessory accessory) {

resolveActivity(intent, matches, defaultPackage, accessory);

private void resolveActivity(Intent intent, ArrayList<Resolvelnfo> matches, --) {

Intent dialogintent = new Intent();
dialogintent.setClassName("com.android.systemui",
"com.android.systemui.usb.UsbAccessoryUriActivity");

// ActivityManager0i| UsbAccessoryUriActivityAl 3 2 &
mContext.startActivity(dialogintent);

file descriptor® &

/* package com.android.future.usb.UsbManager */

public ParcelFileDescriptor openAccessory(UsbAccessory accessory) {
return mService.openAccessory(...);

/* package com.android.server.usb.UsbService */
public ParcelFileDescriptor openAccessory(UsbAccessory accessory) {

return nativeOpenAccessory(); // com_android_server_UsbService call




Microchip Android Accessory Protocol

MicrochipOi|A{ X|Z3}= Android Accessory2| library Architecture

Firmware App ‘

| Android Host Driver |

| Lusb_host_android |

y |

| < ANDROID_PROTOCOL_VERSION >
callback |
| v

| Lusb_host_android_protocol_vi |

CLIENT_DRIVER_TABLE
callback
v 1

LUSB Host Stack

v

Hardware Abstraction Layer

library Architecture= = 7{| USB host, Android Host Driver& A} SIC}.
Android Host Driver= USB hostO|AM{ S & &t &~E& CLIENT_DRIVER_TABLEEH =2 X{| 2 SIC}.

ot

<< Include/USB/usb_hsot.h >>

struct CLIENT_DRIVER_TABLE
{
USB_CLIENT_INIT Initialize;  // Initialization routine
USB_CLIENT_EVENT_HANDLER EventHandler; // Event routine
#ifdef USB_HOST_APP_DATA_EVENT_HANDLER
USB_CLIENT_EVENT_HANDLER DataEventHandler; // Data Event routine
#endif
DWORD flags; // Initialization flags




<< usb_config.c >>

CLIENT_DRIVER_TABLE usbClientDrvTable[] =
{

AndroidApplnitialize,
AndroidAppEventHandler,
AndroidAppDataEventHandler,
0

Android Host Driver= USB Host Event2} Android device™ 2 & X{2|5}= usb_host_android2} Android
Accessory Protoco versionlof| [[fE 2 E 2 LHH =G| SXH= usb_host_android_protocol_v1Zt X| = StC}.
usb_host_android= ANDROID_PROTOCOL_VERSION callbackZ A}E3HA{ usb_host_android_protocol_vl &
S &6t

<< usb_host_android.c >>

struct ANDROID_PROTOCOL_VERSION
{
BYTE versionNumber;
ANDROID_APP_WRITE write;
ANDROID_APP_IS_WRITE_COMPLETE isWriteComplete;
ANDROID_APP_READ read;
ANDROID_APP_IS_READ_COMPLETE isReadComplete;
ANDROID_APP_INITIALIZE init;
ANDROID_APP_TASKS tasks;
USB_CLIENT_EVENT_HANDLER handler;
USB_CLIENT_EVENT_HANDLER dataHandler;

b

static ANDROID_PROTOCOL_VERSION protocolVersions[] =
{

1,

AndroidAppWrite_Pv1,

AndroidApplsWriteComplete_Pv1,
AndroidAppRead_Pv1,
AndroidApplsReadComplete_Pv1,
Androidlnitialize_Pv1,
AndroidTasks_Pv1,
AndroidAppEventHandler_Pv1,
AndroidAppDataEventHandler_Pv1




Android Accessory protocol 15

Microchip library= USB Host stack TasksE X 2| &t

[t Android Accessory Protocol Task= X 2|SIC}.

<< usb_config.h >>

#define USBTasks()
{

\

// USB Host &AM 3} 4l
USBHostTasks();

Host task X 2|

// Android Accessory Protocol &5} 2! task X 2|
AndroidTasks();
}
2| 2] USBTasks()= firmware main loopOi| M HHE M o 2 S &£|0{0f it

<< main.c >>

int main(void)

{

while(1)

USBTasks();

}

USBTasks()2tol| A E&5t=

)
HENZLE HE BT

AndroidTasks()=

Android Accessory Protocol X{2|2} Android Accessory driver2|

USB host0]| USB deviceZ} 91Z | USBHostTasks()0| A USB Host stackoi| S= 5t
callback( CLIENT_DRIVER_TABLE )&t~ A}23l A USB host clientQ! Android Accessory driver?| =7|3} 2

g S &5t

<< usb_host.c >>

void USBHostTasks( void )
{

usbClientDrvTable[temp].Initialize(..
callback)

); (CLIENT_DRIVER_TABLE Type — AndroidApplnitialize




AndroidApplnitialize()= Android Accessory driver2| £4Z=(ANDROID_DEVICE_DATA)2| state2 t A StC}.

<< usb_host_android.c >>

BOOL AndroidApplnitialize(BYTE address, DWORD flags, BYTE clientDriverID)
{

if(devices[i].state == NO_DEVICE)

{
devicesJi].state = DEVICE_ATTACHED;

firmware main loop0{|A{ USBTasks() — AndroidTasks() &< =| 10 stateO| DEVICE_ATTACHEDO|H
AndroidCommandGetProtocol()& & &3l A USB control requesto| accessory protocol2| 51Z}E 1 & =l USB
deviceOl| & SHCt.

Mol 25 42| state2 GET_PROTOCOL_SENTZ H{Z3lC}.

<< usb_host_android.c >>

void AndroidTasks(void)
{

switch(devicesJi].state)

{
case DEVICE_ATTACHED:

errorCode = AndroidCommandGetProtocol(...);
if(errorCode == USB_SUCCESS)
devices[i].state = GET_PROTOCOL_SENT;

break;

BYTE AndroidCommandGetProtocol(ANDROID_DEVICE_DATA* device, WORD *protocol)

{
// ANDROID_ACCESSORY_GET_PROTOCOL < 51

USBHostlssueDeviceRequest (---, ANDROID_ACCESSORY_GET_PROTOCOL, ---);

USB Host library= control requestE ELH 11 USB client2 EE{ return messageE 2+0}A{ Android Accessory

driver2| callback&4=(AndroidAppEventHandler) & S &6iC}.

<< usb_host.c >>

// usb client2| eventE HFO}A client drivere| callback2 & & StCt.




void _USB_NotifyClients( BYTE address, USB_EVENT event, void *data, unsigned int size )
{

usbClientDrvTable[((HOST_TRANSFER_DATA *)data)->clientDriver].EventHandler(address, event,

data, size);

<< usb_host_android.c >>

BOOL AndroidAppEventHandler( BYTE address, USB_EVENT event, void *data, DWORD size )
{

switch (event)

{

case EVENT_TRANSFER:

// ANDROID_PROTOCOL_VERSION type ( Android protocal callback )
protocolVersions[jl.init(...); «<— Androidlnitialize_Pv1() callback

break;

Callback&ts= Androidlinitialize_Pv1()Z Android Accessory protocolE =7|3} SiCt.
=7|&8l= ANDROID_PROTOCOL_V1_DEVICE_DATA EH=0| ¢1Z =l Android devicel| ME E X EtSIC},

Android deviceZ} Accessory modeQlZd S B{~2| state RETURN_OF_THE_ACCESSORYZ H 4511
Accessory mode7} Ol 4 2 B{£=2| stateE DEVICE_ATTACHEDZ A SIC},

<< usb_host_android_protocol_vi.c >>

void* Androidlnitialize_Pv1 ( BYTE address, DWORD flags, BYTE clientDriverlD )
{

if(tempWord == 0x18D1)

{
ReadWORD(&tempWord, &device_descriptorf[lUSB_DEV_DESC_PID_OFFSET]);
if(tempWord == 0x2D00) || (tempWord == 0x2D01))

{

device->state = RETURN_OF_THE_ACCESSORY;




if(device == NULL)
{

device->state = DEVICE_ATTACHED;
!

callback®l AndroidTasks_Pvli& & &35}
<< usb_host_android.c >>

firmware main loop0|A{ USBTasks() — AndroidTasks()= ANDROID_PROTOCOL_VERSION 2 X=X[0| SE&

=

void AndroidTasks(void)
{

protocolVersions[i].tasks();
1

// AndroidTasks_PV1E & &

accessory modeO| ™ firmwared]| A
<< usb_config.h >>

—

F Event Handlero||

#define USB_HOST_APP_EVENT_HANDLER USB_ApplicationEventHandler
EVENT_ANDROID_ATTACHO|

HEZ 4o

AndroidTasks_Pv1()= ANDROID_PROTOCOL_V1_DEVICE_DATA H==9| stateg =CI5ljA{ Android device7}
53
<< usb_host_android_protocol_vi.c >>

L4,

void AndroidTasks_Pv1(void)
{

switch(device->state)
{

case RETURN_OF_THE_ACCESSORY:

break;

USB_HOST_APP_EVENT_HANDLER(...,EVENT_ANDROID_ATTACH,...);




Accessory modeZ}| O}l 4 2= Android device7| Accessory modeE A|EHSIE=E id string £ ELHC}.

<< usb_host_android_protocol_vi.c >>

void AndroidTasks_Pv1(void)

{

switch(device->state)

{

case DEVICE_ATTACHED:
case SEND_MANUFACTUER_STRING:

AndroidCommandSendString_Pvi(..., ANDROID_ACCESSORY_STRING_MANUFACTURER, ...);

device->state = SEND_MODEL_STRING;
break;
case SEND_MODEL_STRING:

AndroidCommandSendString_Pvi(..., NDROID_ACCESSORY_STRING_MODEL, ...);
device->state = SEND_DESCRIPTION_STRING;

break;

case SEND_DESCRIPTION_STRING:

AndroidCommandSendString_Pv1(...,ANDROID_ACCESSORY_STRING_DESCRIPTION, ...);
device->state = SEND_VERSION_STRING;

break;

case SEND_VERSION_STRING:

AndroidCommandSendString_Pv1(...,ANDROID_ACCESSORY_STRING_VERSION, ...);
device->state = SEND_URI_STRING;

break;

case SEND_URI_STRING:

AndroidCommandSendString_Pv4(...,ANDROID_ACCESSORY_STRING_URI, ...);
device->state = SEND_SERIAL_STRING;

break;

case SEND_SERIAL_STRING:

AndroidCommandSendString_Pvi(...,ANDROID_ACCESSORY_STRING_SERIAL, ...);
device->state = START_ACCESSORY;
break;




static BYTE AndroidCommandSendString_Pv4(..., ANDROID_ACCESSORY_STRINGS stringType,

const char *string, +-*)

// send id string «— 52
USBHostlssueDeviceRequest(..., ANDROID_ACCESSORY_SEND_STRING, ---);

CEA| irmware main loop0l|A{ USBTasks() — AndroidTasks()= callback®!

2= id stringo| A&
AndroidTasks_Pvl1E& 51, devicel| state0| START_ACCESSORYO|™ Android devicedi| Accessory mode

start AlSE EWH

<< usb_host_android_protocol_vi.c >>

Ehnl
=
=

Ct.

void AndroidTasks_Pv1(void)
{

switch(device->state)

{
case START_ACCESSORY:

AndroidCommandStart_Pvi1(device);
device->state = ACCESSORY_STARTING;

break;

static BYTE AndroidCommandStart_Pv1(void *handle)

{
// start accessory mode <« 53
USBHostlssueDeviceRequest(..., ANDROID_ACCESSORY_START, ---);

Accessory= Android device2| return eventZ USB Host stack0i|A{ AndroidAppEventHandler()7}

<< usb_host_android.c >>
BOOL AndroidAppEventHandler( BYTE address, USB_EVENT event, void *data, DWORD size )

{

switch(event)




case EVENT_TRANSFER:

protocolVersions[jl.init(...); // < Androidlnitialize_Pvl() &

AndroidInitialize_Pv1()= VenerID, ProductIDZ} Android Accessory deviceZ7} St
ANDROID_PROTOCOL_V1_DEVICE_DATA =~ stateS RETURN_OF_THE_ACCESSORYZ HZASIC}.

void* Androidlnitialize_Pv1 ( BYTE address, DWORD flags, BYTE clientDriverID )
{

if(tempWord == 0x18D1)
{
ReadWORD(&tempWord, &device_descriptor[lUSB_DEV_DESC_PID_OFFSET]);
if((tempWord == 0x2D00) || (tempWord == 0x2D01))
{
for(i=0;i<NUM_ANDROID_DEVICES_SUPPORTED;i++)
{
if(devices_pvi][i].state == WAITING_FOR_ACCESSORY_RETURN)
{
device = &devices_pvi[i];
device->state = RETURN_OF_THE_ACCESSORY;
break;

Android Accessory Protocol2| X7} C} ZLFH Android device= Accessory modeZ} A|ZtE| 11
Accessoryd{| A EH Id stringdl| Bt= application2 AISHSIC}.



