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Abstract

The scope of this document is to explain the jointSPACE API. This API includes device discovery, key injection and
graphical content push.
Because jointSPACE is based on DirectFB technology, part of the API described below is related to DirectFB.

More information on how to enable jointSPACE and which TV ranges are supporting it can be found on the
jointSPACE web site.

Device initialisation

To be able to communicate with other jointSPACE devices, DirectFB needs to be initialised.
Therefore, the following call should be the first call made by the application:

e Call once the function DirectFBInit ()

Device discovery

To be able to discover and identify jointSPACE devices on the network, the application should make use of the
IVoodooPlayer interface to check for device topology changes.

o Create once the player, using the function voodoo_player create ()

e Once the player is created, the application should check at regular times (e.g. every 2 seconds) if new TV'’s
have been added to the network or existing TV’s have been removed from the network. This can be done
using the functions voodoo_player broadcast() and voodoo_player enumerate ().

Example code for device discovery:

- Inthe main routine, call DirectFBInit () and create a thread:

/* DirectFB init */
DFBCHECK( DirectFBInit( (void¥*)&argc, (void*)é&argv ) );


http://jointspace.sourceforge.net/index.html
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pthread mutex init(&wait mutex, NULL);
pthread create( &threadId, NULL, &DiscoveryTask, NULL );

Remark:
DFBCHECK () is a macro that allows you to check the return value of every DFB call.
The parameter DiscoveryTask is the thread function that will be called, once the task is created.

In the thread function DiscoveryTask (), create a player and start a while loop that scans every 2
seconds for a change in the topology of the network:

static void* DiscoveryTask( void* param )

{

direct_snputs( info.name, "myplayer", VOODOO_ PLAYER NAME LENGTH ) ;
DFBCHECK ( voodoo player create( &info, &player ) );
while ( true )

{

DFBCHECK (voodoo_player broadcast( player ));
usleep( 100000 );
DFBCHECK (voodoo_player enumerate( player, player callback, NULL ));

wait 2 seconds();

}

return( NULL ) ;
}

In the above code, info is of type VoodooPlayInfo (see play.h). A name is passed to the player at
creation time and then a while loop is started that will:

e broadcast the player itself to other devices of the network: the application also announces itself on
the network using the function voodoo_player broadcast ()

e enumerate the other devices discovered on the network: a call-back function, player_callback,
is passed as one of the parameters to the function voodoo_player_ enumerate().

The call-back function player callback () is called in a synchronous way for each and every device
found on the network

The call-back function receives the following important information from the player(s):

o player information (through parameter info of type VoodooPlayInfo), that contains the following
sub-information:
= UUID of the set (16 bytes, 32 HEX characters): serial number of the TV.
This parameter identifies uniquely a device on the network.
= Name of the player (e.g.: “PhilipsTV” for Philips TV’s)
» Model of the player (e.g.: “2k9” or “2k10”, depending of the type of set used). The model
name will be extended with the complete set type information in the future.
» Pls. refer to the section TV diversity for the exact naming of the parameters.
o address information, which is the IP address of the set, represented as a string according the
following template: “xxx . xxx . xxx . xxx”

The application should keep administration of the incoming data and maintain the list of sets that are added
or removed from the network.

Maintaining a list of active players is the responsibility of the application (e.g. devices not discovered after x
retries should be removed from the list, linking IP address with UUID...).
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To accomplish this, the user can create an array of structures of the following type:

typedef struct PlayerProperties
{

unsigned char player uuid[ 16 ];

char player name[ VOODOO_PLAYER NAME LENGTH ];
char player _model[ VOODOO_ PLAYER MODEL LENGTH ];
char player address[ 16 ];

};

The values for vOODOO_. . . can be found in play.h.

Device selection

If an application wants to switch the control from device A to device B, the function DirectFBSetOption ()
must be called.

Example code for key injection:
To switch the key injection from one TV to another one, the following sequence should be used:
jslibrc Exit();

DirectFBSetOption( “remote”, <IP_address> );
jslibrc_Init( NULL, NULL );

The IP address can be found in the data that has been collected in the call-back function (the IP address is
directly related to the UUID of the device in the above mentioned PlayerProperties structure).

When calling DirectFBSetOption (), the application must first take care that the previous connection is
closed. Then a new connection should be started.

Example code to destroy/create a Remote Control connection:

jslibrc_Exit(); //Close a Remote Control connection
jslibrc Init(): //Restart a new Remote Control connection

Once jslibrc_Init() is called, the system will connect to the new IP address that was set with the
function DirectFBSetOption ().

TV Diversity
2k9 2k10 2k11
player_name “PhilipsTV” “PhilipsTV” “PhilipsTV”
player_model “2k9” “2k10” “2k11”

o [f the detected “player name” and the detected “player model” are both “unknown”, then “2k9” is
assumed.

APl description

Discovery
Functions from directfb.h (#include “directfb.h”)

Library tolink inis libdirectfb. so.

DFBResult DirectFBInit( int *argc /* pointer to main()'s argc */
, char *(*argv[]) /* pointer to main()'s argv */

)i

e argc: pointer tomain()’s argc
e argv: pointer tomain()’s argv
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This function must be called first. It initialises the DFB stack.

DFBResult DirectFBSetOption( const char *name, const char *value )

e name :mustbe “remote”
e value: the corresponding IP address for the targeted set, according the template
“XXX . XXX .XXX.XXX

This function allows the application to change “runtime” DirectFB arguments.

Example: change from one remote device to another.

Functions from ivoodooplayer.h (#include <voodoo/ivoodooplayer.h>)

Library to link inis libdirectfb. so.
DirectResult VoodooPlayerCreate( IVoodooPlayer **ret interface )
e ret_interface: interface returned by the call.

The interface returned by the function VoodooPlayerCreate allows you to access all functions of a
player, as defined in the corresponding header file ivoodooplayer.h.

Key injection
Functions from jslibrc client.h(#include <jslibrc client.h>)

Library to link in is 1ibjslibclient. so.
int jslibrc_Init( int *argc, char **argv[] )

e argc: pointer tomain ()’s argc
e argv: pointer tomain()’s argv

This function should be called with parameters ( NULL, NULL ).
This function will set up a Remote Control connection to the first device found on the network, unless the
IP address of a device was previously defined using DirectFBSetOption (). In that case, it will connect

to the device with the IP address given in the call to DirectFBSetOption ().
void jslibrc Exit( void )
This function should be called:

e to close a Remote Control connection
e when exiting the application
e before anew TV is to be selected from the TV network.

void jslibrc KeyDown( int src, int sys, int cmd )

e src: can be keySourceRce5 (RC5 mode) or keySourceRc6 (RC6 mode)
e sys: should always be 0 for TV mode or 3 for External sources (see RC command mapping table)
e cmd: the possible RC commands are defined in the file jslibrc_types.h.

Note:
Not all commands can be used. See RC command mapping table for more details.

This function can be used to inject keys to a remote device. It should be called at every key press, if
relevant.

void jslibrc KeyUp( int src, int sys, int cmd )

e src:can be keySourceRe5 (RC5 mode) or keySourceRc6 (RC6 mode)
e sys: should always be 0 for TV mode or 3 for External sources (see RC command mapping table)
e cmd: the possible RC commands are defined in the file jslibrc_types.h.

Note:
Not all commands can be used. See RC command mapping table for more details.

This function can be used to inject keys to a remote device. It should be called at every key release, if
relevant.
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int

jslibrc_RequestActivity( amLib_ EnumActivityId act

, amLib EnumActivation mode
, int cookie

)
This function is obsolete. It should not be used.

Graphical content push

If an application wants to create graphics on the TV, the DirectFB graphical interface has to be used.

This is done in a few steps:

Create a DirectFB handle (DirectFBCreate())
o This initiates a graphical connection to the TV

Obtain the graphical layer handle (GetDisplayLayer())

Create a graphical window (CreateWindow () ) and add it to the window layout (SetOpacity () and

RequestFocus ())

Note: the maximum resolution of windows is 1280x720x16bits!

Obtain the graphical surface (GetSurface ())

Draw in the graphical surface (Clear (), Write())

Commit the changes on screen (Flip())

Release the DirectFB handle when the picture has to be removed (Release())
o This ends the graphical connection to the TV

Example code:

#include <directfb.h>

#define DFBCHECK (x...) \
do { \
DFBResult err; \
err = x; \
if (err != DFB_OK) { \
printf ("Fail!! err!=DFB_OK") ; \
DirectFBError (#x, err); \
} \
} while(0);
// To show content on TV
static IDirectFB *dfb;
static IDirectFBDisplaylayer *layer;
static DFBWindowDescription wdesc;
static IDirectFBWindow *gwindow;
static IDirectFBSurface *gsurface;
static unsigned short PixelBuffer[ 1280 * 720 ];
static DFBRectangle rect;

/* DirectFB init */
DFBCHECK (DirectFBInit( (void*)&argc, (void¥*)é&argv ));

DFBCHECK (DirectFBCreate( &dfb ));

/* Obtain the layer */

DFBCHECK (dfb->GetDisplayLayer (dfb, DLID PRIMARY, &layer)):;
/* Setup the Graphical window */

wdesc.

wdesc

wdesc.

wdesc

wdesc.
wdesc.

flags = ( DWDESC_WIDTH
| DWDESC_HEIGHT
| DWDESC_OPTIONS
| DWDESC_PIXELFORMAT
| DWDESC_STACKING
)
.width = 1280;
height = 720;
.pixelformat = DSPF _RGB16; // DSPF_ARGB4444 or DSPF_ARGB
stacking = DWSC_MIDDLE;
options = DWOP_NONE;
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DFBCHECK (layer->CreateWindow (layer, &wdesc, &gwindow)) ;

DFBCHECK (gwindow->GetSurface (gwindow, &gsurface));

DFBCHECK (gsurface->Clear (gsurface, 0x00,0x00,0x00, 0x00)); //R,G,B,A
DFBCHECK (gwindow->SetOpacity (gwindow, Oxff ));

DFBCHECK (gwindow->RequestFocus ( gwindow )) ;

DFBCHECK (gsurface->Flip( gsurface, NULL, DSFLIP NONE ));

// write local pixel buffer (e,g, JPEG decoded data)

rect.x = 0;
rect.y = 0;
rect.w = 1280;
rect.h = 720;
DFBCHECK (gsurface->Write ( gsurface
, &rect
(void *)PixelBuffer /* image buffer pointer */
( 1280 * 2 ) /* stride */

~ < ~

)i
DFBCHECK (gsurface->Flip( gsurface, NULL, DSFLIP NONE ));

// to remove GFX content from TV
if (dfb)
{

DFBCHECK (dfb->Release( dfb ) );
}



Remote Control command mapping according to TV diversity

2k11

Key Events HEEELEE RC #define’s for cmd 2k9 2k10
(src - sys,cmd)
Standby RC6 - 000,012 rc6S0Standby

Previous channel / P<P / Back

RC6 - 000,010

rc6S0PreviousProgram

Browse / Guide / Find

RC6 - 000,204

rc6SOEpgGuide

Red colour RC6 - 000,109 rc6SORed
Green colour RC6 - 000,110 rc6S0Green
Yellow colour RC6 - 000,111 rc6S0Yellow
Blue colour RC6 - 000,112 rc6S0Cyan
Home RC6 - 000,084 rc6SOMenuOn

Volume up / V+

RC6 - 000,016

rc6SOVolumeUp

Volume down / V-

RC6 - 000,017

rc6SOVolumeDown

Mute RC6 - 000,013 rc6S0MuteDemute

Options / Adjust RC6 - 000,064 rc6S0ContextualOptions

Dot RC6 - 000,217 rc6S0Dot

Digit [0..9] RC6 - 000, rc6S0Digit0

000... 009

rc6S0Digit9

Info/ i+ RC6 - 000,015 rc6SO0Display

Cursor up RC6 - 000,088 rc6S0StepUp

Cursor down RC6 - 000,089 rc6S0StepDown

Cursor left RC6 - 000,090 rc6S0StepLeft

Cursor right RC6 - 000,091 rc6S0StepRight

Confirm / OK RC6 - 000,092 rc6SOAcknowledge

Next RC6 - 000,076

Previous RC6 - 000,077

Ambilight mode / Experience RC6 - 000,144 rc6SOAmbLightMode

Tuner A / Watch TV / Watch Last Preset / Exit RC6 - 000,159

Viewmode / Picture format RC6 - 000,245 rc6SOMovieExpand

"Adjust"

"Watch TV"

foe) I



Teletext RC6 - 000,060 rc6SO0TxtSubmode
Subtitle RC6 - 000,075 rc6SOTvTextSubtitle
ChannelStepUp / P+ RC6 - 000,032 rc6SONext

ChannelStepDown / P-

RC6 - 000,033

rc6SOPrevious

Next source / Source

RC6 - 000,056

rc6SOExternall

Ambilight on/off

RC6 - 000,143

rc6SOAmMbLightOnOffDim

Play/Pause RC6 - 000,044 rc6SOPlay
Pause RC6 - 000,048

Fast forward / ffw RC6 - 000,040 rc6SOFastForward
Stop RC6 - 000,049 rc6S0Stop
Rewind / rew RC6 - 000,043 rc6S0ScanReverse
Record RC6 - 000,055 rc6SORecord
Online / Net TV RC6 - 000,190 rc6SODisplayBrowser
Side/Front RC5 - 003,005

Extl RC5 - 003,004

Ext2 RC5 - 000,057

Ext3 RC5 - 003,056

Ext4 RC5 - 003,057

Ext5 RC5 - 003,123

Ext6 RC5 - 003,006

Ext7 RC5 - 003,007

Ext8 RC5 - 003,008

USB mode (USB content browser)

RC5 - 003,019

Mediaserver select (DLNA content browser)

RC5 - 003,096




The pictures below illustrate how the RC key mapping is used for 2k9 TV’s. The detailed key mapping per TV
model that is discovered, is described in the section Key mapping table.

The picture on the left is the original remote control; the picture on the right represents the same remote control
with reference numbers, going from 1 to 41.

The Key mapping table indicates which RC command from the file jslibrc_types.h corresponds with a specific
button on the remote control.
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Key mapping table

1 rc6S0Standby

2 rc6SO0Red

3 rc6S0Green

4 rc6S0Yellow

5 rc6S0Cyan

6 rc6S0MenuOn

7 rc6SO0EpgGuide

8 rc6S0ContextualOptions
9 rc6S0StepUp

10 rc6S0SteplLeft

11 rc6S0Acknowledge
12 rc6S0StepRight
13 rc6S0StepDown

14 rc6S0PreviousProgram
15 rc6S0Display

16 rc6S0ScanReverse
17 rc6S0Play

18 rc6S0FastForward
19 rc6S0Stop

20 rc6SORecord

21 rc6S0VolumeUp

22 rc6S0VolumeDown
23 rc6SOMuteDemute
24 rc6SO0MovieExpand
25 rc6SONext

26 rc6S0Previous

27 rc6S0DisplayBrowser
28 rc6S0TxtSubmode
29 rc6S0Digitl

30 rc6S0Digit2

31 rc6S0Digit3

32 rc6S0Digit4

33 rc6S0Digit5

34 rc6S0Digité

35 rc6S0Digit7

36 rc6S0Digit8

37 rc6S0Digit9

38 rc6S0TvTextSubtitle
39 rc6sS0Digit0

11



40 rc6S0Externall

41 rc6S0AmbLightOnOffDim

Multitap entry tables
The tables below describe the multitap key sequence to be sent for each possible character in each possible
language, supported by the TV.
A multitap key sequence is just a successive number of the same digit key presses to reach the wanted character.
¢ In between two keys, a delay of 10ms is required.
e Atthe end of a sequence, there’s no need for an additional delay, but following keys should be sent:

o 2k9: ( keySourceRc6, 0, rc6S0StepUp )
o 2k10/: ( keySourceRc6, 0, rc6SOAcknowledge )

Example: to send the “!” character for the Dutch language, the sequence should be:

o 2KkO9:
o ( keySourceRc6, 0, rc6S0Digit0 ) - 10ms delay
o ( keySourceRc6, 0, rc6S0Digit0 ) - 10ms delay
o ( keySourceRc6, 0, rc6S0Digit0 ) - 10Oms delay
o ( keySourceRc6, 0, rc6S0DigitO )
o ( keySourceRc6, 0, rc6S0StepUp )

e 2k10/2k11:
o ( keySourceRc6, 0, rc6SODigitl ) - 1Oms delay
o ( keySourceRc6, 0, rc6SODigitl ) - 1Oms delay
o ( keySourceRc6, 0, rc6SODigitl ) - 1Oms delay
o ( keySourceRc6, 0, rc6SODigitl ) - 1Oms delay
o ( keySourceRc6, 0, rc6SODigitl ) - 1Oms delay
o ( keySourceRc6, 0, rc6SODigitl ) - 1Oms delay
o ( keySourceRc6, 0, rc6SODigitl ) - 10Oms delay
o ( keySourceRc6, 0, rc6SODigitl ) - 10Oms delay
o ( keySourceRc6, 0, rc6S0Digitl)
o ( keySourceRc6, 0, rc6SOAcknowledge )



Multitap tables for 2k9

Bulgarian (bg) Brazilian_Portuguese (bpt) Croatian (hr)
1] -1 =i 1
2 | ABBra6sr2ABCabc ABCabc2 ABCabc2CCée
3 | AEX3pex33DEFdef DEFdef3 DEFdef3bd
4 | UMKNnitkndGHIghi GHIghi4 GHIghi4
5 | MHOMmHon5JKLjkI JKLjkI5 JKLjkIS
6 | PCTYpcty6MNOmMno MNOmMno6 MNOmMno6
7 | ©XUHdxuu7PQRSpars PQRSpqrs7 PQRSpqrs75%
8 | WIbblwwbbi8TUVtuv TUVtuv8 TUVtuv8
9 | baOALaA9WXYZwWxyz WXYZwxyz9 WXYZwxyz977
0 | .@0!"#S%&'()*+,/:;<=>?[\]"{| I~ @O1"#S%&'()*+,/5;,<=>?\IM | I~ @O1"#S%&'()*+,/5;,<=>?\]V {| I~
1| _-1 -1 -1
2 | ABCabc2AC4¢ ABCabc2AZ&3ze ABCabc2
3 | DEFdef3DEEdéé DEFdef3 DEFdef3
4 | GHIghi4li GHIghi4 GHlghi4
5 | JKLjkIS JKLjkIS JKLjkIS
6 | MNOmMno6NO6 MNOmMno6@g MNOmMno6
7 | PQRSpqrs7RSKE PQRSpqrs7 PQRSpqrs7
8 | TUVtuv8TUUtaG TUVtuv8 TUVtuv8
9 | WXYZwxyz9YZyi WXYZwxyz9 WXYZwxyz9
0 | .@0!"#5%&'()*+,/;;<=>?\I" | I~ @OI"#S%&'()*+,/5;<=>?\IM (| I @OI"#S%&'()*+,/5<=>?\IM{| I




Key ‘ English (en) Estonian (et) ‘ Finnish (fi)

1| _-1 -1 -1

2 | ABCabc2 AABCaibc2 ABCabc2AAs3

3 | DEFdef3 DEFdef3 DEFdef3

4 | GHIghi4 GHIighi4 GHIghi4

5 | JKLjkIS JKLjkI5 JKLjkIS

6 | MNOmMno6 MNOOOmMNo&66 MNOmMno60s

7 | PQRSpqrs7 PQRSSpqrss7 PQRSpqrs7

8 | TUVtuv8 TUUVtuiv8 TUVtuv8

9 | WXYZwxyz9 WXYZZwxyz79 WXYZwxyz9

0 | .@OI"#S%&'()*+,/5;<=>?\IM{| I~ @O1"#S%&'()*+,/5;<=>? NIV {| I @O1"#S%&'()*+,/5;<=>?\IM{| I
Key ‘ French (fr) German (de) ‘ Greek (el)

1| _-1 _-1 -1

2 | ABCabc2AACa4c ABCabc2A3 ABlapy2ABCabc

3 | DEFdef3EEE2éE DEFdef3 AEZ8€(3DEFdef

4 | GHIghi4 GHIghi4 HOINB4GHIghi

5 | JKLjkIS JKLjkIS KAMKApSIKLjKI

6 [ MNOmno6 MNOmMno60s N=0Ovéo6MNOmMno

7 | PQRSpqrs7 PQRSpqrs7R MPZnpog7PQRSpars

8 | TUVtuv8 TUVtuv8Uii TYOTudp8TUVtuv

9 | WXYZwxyz9 WXYZwxyz9 XWOxbwIWXYZwxyz

0 | -@0!"#S%&'()*+,/;;<=>? [\ {| I @01"#5%&'()*+,/:;,<=>?\I"{| } @O0!"#5%&'()*+,/:;,<=>?\I"{| }




Key ‘ Hungarian (hu) Italian (it) ‘ Kazakh (kk)

1] 1 =i il

2 | AABCaabc2 AABCaabc2 ASBBlrasbsr2ABCabc
3 | DEEFdeéf3 DEEFdeéf3 FIEX3Faex33DEFdef
4 | GHlighii4 GHlighii4 UNKKniikkn4GHIghi
5 | JKLjkIS JKLjkIS MHOOMNmHoenS5JKLjkI
6 | MNOOOOmMNo6666 MNOOmMNoo6 PCTY¥pcTyy6MNOmno
7 | PQRSpars7 PQRSpqrs7 YDXUYYdxuu7PQRSpars
8 | TUUUUVtuGnGvs TUUVtuuv8 WL bbHwwbbI8TUVtUY
9 | WXYZwxyz9 WXYZwxyz9 boH0AbatoAIWXYZwxyz
0 | .@O0!"#S%&'()*+,/:;<=>?[\]"{| }> @O0!"#S%&'()*+,/:;<=>?[\]"{| }> @0!"#5%&'()*+,/:;<=>?\]"{| }

Latvian (lv) Lithuania (It) Norwegian (no)
1( _-1 _-1 -1
2 | AABCCaabce2 AABCagbc2 ABCabc2AZ£3=
3 | DEEFdeé&f3 DEEEFdeeéf3 DEFdef3
4 | GGHIlgghii4 GHl)ghij4 GHlghi4
5 | JKKLLjkkI)5 JKLjkIS JKLjkIS
6 [ MNNOmMnno6 MNOmMno6 MNOmMno6@¢
7 | PRSSprss7 PQRSSpqrss7 PQRSpqrs7
8 | TUUVtuGvs TUYUVtuydvs TUVtuv8
9 | 22219 WXYZZwxyz79 WXYZwxyz9
0 | -@0!"#S%&'()*+,/;;<=>? [\ {| I @O01"#5%&'()*+,/:;<=>?\I"{| } @O0!"#5%&'()*+,/:;,<=>?\I"{| }




Key Polish (pl) Portuguese (pt) Romanian (ro)
1] -1 =i -1

2 | ABCabc2ACa¢ ABCabc2AACasc ABCabc2A3
3 | DEFdef3Ee DEFdef3EEéé DEFdef3

4 | GHighia GHIghi4li GHIghi4fi

5 | JKLjkIStt JKLjkI5 JKLjkI5

6 | MNOmMno6NORé MNOmMno60068 MNOmMno6
7 | PQRSpQrs75$ PQRSpqrs7 PQRSpqrs7Ss
8 | TUVtuv8 TUVtuv8UU TUVtuv8Tt
9 | WXYZwxyz97777 WXYZwxyz9 WXYZwxyz9
0 | .@0!"#5%&'()*+,/5;<=>?[\I"{|}~ .@0!"#5%&'()*+,/5;<=>? [\ {| }~ .@0!"#5%&'()*+,/5;<=>? [\ {| 1

Key ‘ Russian (ru) Serbian (sr) ‘ Slovak (sk)

1] _1 -1 =

2 | ABBrabsr2ABCabc ABCabc2CC¢¢ ABCabc2AACas¢
3 | AEEX3peéx33DEFdef DEFdef3bd DEFdef3DEdé

4 | UMKNnitkn4GHIghi GHIghi4 GHIghidfi

5 | MHOMMHORSJKLjKI JKLjkIS JKLjKISLLTT

6 | PCTYpcry6MNOmnNo MNOmMno6 MNOmMno6NOOR66
7 | dXUYdxuu7PQRSpars PQRSpqrs75% PQRSpqrs75%

8 | WL bblwubs8TUVtUY TUVtuv8 TUVtuv8TUtU

9 | b3tOABL31LAIWXYZWxXYZ WXYZwxyz977 WXYZwxyz9YZy3
0 | .@O0!"#5%&'()*+,/:;<=>?[\]"{| }~ @0!"#S%&'()*+,/5;<=>?\]V{| } @0!"#5%&'()*+,/5;<=>?\]V{| }




Key ‘ Slovenian (sl) Spanish (es) ‘ Swedish (sv)
1] -1 =i -1
2 | ABCabc2CCé ABCabc2A3 ABCAAabcia2
3 | DEFdef3 DEFdef3Eé DEEFdeéf3
4 | GHIghi4 GHIghi4li GHlighi4
5 | JKLjkIS JKLjkI5 JKLjkIS
6 | MNOmno6 MNOmMno6NAOS MNOOmMnoo6
7 | PQRSpqrs75% PQRSpqrs7 PQRSpqrs7
8 | TUVtuv8 TUVtuv8U Ui TUUVtuiiv8
9 | WXYZwxyz977 WXYZwxyz9 WXYZwxyz9
0 | .@0!"#5%&'()*+,/5;<=>?[\I"{|}~ .@0!"#5%&'()*+,/5;<=>? [\ {| }~ .@0!"#5%&'()*+,/5;<=>? [\ {| 1

y Turkish (tr) Ukrainian (uk) Argentinian Spanish (eas)
1( _-1 _-1 -1

2 | ABCabc2ACag ABBla6Br2ABCabc ABCabc2

3 | DEFdef3 LOEEX neek3DEFdef DEFdef3

4 | GHIghiaGiigii 311Msiin4GHIghi GHlighi4

5 | JKLjkIS KAMRKAmSJKLjkI JKLjkIS

6 | MNOmMno60& HOMHoNn6MNOmMnNo MNOmMno6

7 | PQRSpqrs7Ss PCTYpcty7PQRSpQars PQRSpgrs7

8 | Tuvtuv8U UGG OXLLPxu8TUVtuv TUVtuv8

9 | WXYZwxyz9 WL HOAwWwoa9WXYZwxyz WXYZwxyz9

0 | -@0!"#S%&'()*+,/;;<=>? [\ {| I @O01"#5%&'()*+,/:;<=>?\I"{| } @O0!"#5%&'()*+,/:;,<=>?\I"{| }




Arabic (ar)

Bulgarian (bg)

Brazilian_Portuguese (bpt)

1| .-/@1,?1"():_+&%*=<>E£S[{}\~"'#]|1 A @1,?1"():_+&%*=<>ELS[[{\~N#] 1 A @1,?1"():_;+&%*=<>€LS[[{\~N #]1
2 2CBAcba «» <3 & [ a6BrABBIr2abcABC2 abc2ABC2
3 3defDEF | = | pexs3/EK33defDEF3 def3DEF3
4 ATHGihg s i o= o= | MiiknaUWKN4ghiGHI4 ghi4dGHI4
5 5LKJIkj 23 5 ) | mHonMHOTMS;KIJKLS jkISJKLS
6 60NMonm z z ¢ | pctyPCTY6mnoMNO6 mno6MNO6
7 7SRQPsrgp o 3¢ | dxuuPXUH7pgrsPQRS7 pgrs7PQRS7
8 8VUTvut <34 dJe | wuwbblUUbbIStuvTUVS tuv8TUVS
9 9ZYXWzyxw L L ¢ ¢ | batoab30A9wxyzWXYZ9 wxyz9WXYZ9
0 .<70 <10 ~<l0
Key Croatian (hr) Czech (cs) ‘ Danish (da)
1| ./@1,21"():_;+&%*=<>€£S[[{}\~"'#| 1 A/ @1,21"():_+&%*=<>€ELS[|{\*"'#|1 A@1,21"():_;+&%*=<>ELS[[{\~"#| 1
2 | abcée2ABCCC2 aabc€2AABCC2 adebc2AALBC2
3 | ddef3DDEF3 dd'eé&f3DDEEEF3 def3DEF3
4 | ghi4GHI4 ghii4GHIi4 ghi4GHI4
5 | jkISJKLS jkI5JKLS jkI5JKL5
6 | mno6MNO6 mnio66MNNOO6 mnog6MNO@6
7 | pqrs§7PQRSS7 pqris$7PQRRSS7 pqrs7PQRS7
8 | tuv8TUVS tfuutv8TTUUUVS tuv8TUVS
9 | wxyzZ9WXYZ79 wxyyzz9WXYYZZ79 wxyz9WXYZ9
0] _¢10 _€&0 €10




Key Dutch (nl)

English (en)

‘ Estonian (et)

1] .-/@1,2!"():_;+&%*=<>ELS[[{}\~"'#| 1 A @1,721"():+8&% ¥ =<>ELS[[{\~A#] 1 S/@1,721"():+8&%*=<>ELS[[{\~M#| 1
2 | abc2ABC2 abc2ABC2 adbc2AABC2
3 | def3DEF3 def3DEF3 def3DEF3
4 | ghi4GHI4 ghidGHI4 ghidGHI4
5 | jkISJKLS jkISJKLS jkISJKLS
6 | mMno6MNO6 mno6MNO6 mnod66MNOOO6
7 | pars7PQRS7 pars7PQRS7 parss7PQRSS7
8 | tuv8TUV8 tuv8TUVS8 tuliveTUUVS
9 | wxyz9WXYZ9 wxyz9WXYZ9 wxyzz9WXYZZ9
0] <0 <0 <0
Key Finnish (fi) French (fr) ‘ German (de)
1] .-/@1,2!"():_;+&%*=<>ELS[[{}\~"#| 1 A/ @1,721"():+8&%*=<>ELS[[{\~ M #] 1 A/@1,721"():+&%*=<>ELS[[{\~"#| 1
2 | adabc2AAABC2 aaadbcc2AAABCC2 adbc2AABC2
3 | def3DEF3 deééf3DEEEEF3 def3DEF3
4 | ghidGHI4 ghidGHI4 ghidGHI4
5 | jkISJKLS jkISJKLS jkISJKLS
6 | mno66MNOO6 mno6MNO6 mnod6MNOO6
7 | pqrs7PQRS7 pqrs7PQRS7 pqrsR7PQRS7
8 | tuv8TUV8 tuv8TUVS8 tuliveTUUVS
9 | wxyz9WXYZ9 wxyz9WXYZ9 wxyz9WXYZ9
0] _&'0 €10 <10




Key Greek (el)

Hungarian (hu)

‘ Italian (it)

1| .-/@1,?!"():_+&%*=<>E£S[|{}\~"'#]|1 A @1,21"():_+&%*=<>E£S[[{\~M#] 1 A @1,21"():_+&%*=<>EES[[{\~#| 1
2 | aByABIr2abcABC2 adbc2AABC aabc2AABC2
3 | 8etAEZ3defDEF3 deéf3DEEF3 deef3DEEF3
4 | nBtHOI4ghiGHI4 ghii4GHIi4 ghii4GHIi4
5 | KAUKAMSjKIJKLS jkISJKLS jkISJKLS
6 | vEON=06mnoMNO6 mno6666MNOOOO6 mnod6MNOO6
7 | mpogNP27pqrsPQRS7 pgrs7PQRS7 pgrs7PQRS7
8 | TudTYD8tuvTUVS tuatGv8TUUUUVS tutv8TUUVS
9 | xbwXWQ9wxyzWXYZ9 wxyz9WXYZ9 wxyz9WXYZ9
0] <10 &0 &0

Key Kazakh (kk) Latvian (lv) ‘Lithuania (It)
1| .-/@1,?1"():_+&%*=<>E£S[{}\~"#]|1 A @1,21"():+&%*=<>€£S[[{\~#] 1 A @1,21"():_+&%*=<>EES[[{\~#| 1
2 | a@6BrADBBI2abcABC2 aabcg2AABCC2 aghc2AABC2
3 | FoexsFAEX33defDEF3 deé&f3DEEF3 deeéf3DEEEF3
4 | nitkknMMKKN4ghiGHI4 gghilAGGHIT4 ghij4GHI)4
5 | MHOeNnMHOB5;kIIKLS jkkII5JKKLLS jkISJKL5
6 | pctyyPCTY¥6mnoMNO6 mnno6MNNO6 mno6MNO6
7 | yoxuuY®XUY7pqrsPQRS7 parss7PQRSS7 pqrs$§7PQRSS7
8 | wwbbliWLUbbII8tuvTUVE tuav8TUUVS tuyav8TUYUVS
9 | b3t0Ab3KOAIWXYzZWXYZ9 wxyzz9WXYZZ9 wxyzz9WXYZZ9
0 _.¢'0 _<10 _<10




Key Norwegian (no)

Polish (pl)

‘ Portuguese (pt)

1] .-/@1,2!"():_;+&%*=<>ELS[[{}\~"'#| 1 A @1,721"():+8&% ¥ =<>ELS[[{\~A#] 1 S/@1,721"():+8&%*=<>ELS[[{\~M#| 1
2 | adaebc2AAZBC2 agbc¢2AABCC2 aa3bcg2AAABCG2
3 | def3DEF3 deef3DEEF3 dééef3DEEF3
4 | ghi4GHI4 ghidGHI4 ghiiaGHIi4
5 | jkISJKLS jkIt5JKLES jkISJKLS
6 | mnog6MNO@G6 mnro66MNNOO6 mno636MNOOO6
7 | pars7PQRS7 pars$7PQRSS7 pgrs7PQRS7
8 | tuv8TUV8 tuv8TUVS8 tutv8TUUVS
9 | wxyz9WXYZ9 wxyz229WXYZ779 wxyz9WXYZ9
0] .¢J0 <0 <0
Key Romanian (ro) Russian (ru) ‘ Serbian (sr)
1] .-/@1,2!"():_;+&%*=<>ELS[[{}\~"#| 1 A/ @1,721"():+8&%*=<>ELS[[{\~ M #] 1 A/@1,721"():+&%*=<>ELS[[{\~"#| 1
2 | abc2AABC2 a6srABBI2abcABC2 abc¢€2ABCCC2
3 | def3DEF3 neéw3EEX33defDEF3 ddef3DDEF3
4 | ghii4GHIi4 niknMMKN4ghiGHI4 ghi4GHI4
5 | jkISJKLS MHonMHOMMS5jkIJKLS jkISJKLS
6 | mno6MNO6 pctyPCTY6mMnoMNO6 mno6MNO6
7 | pqrss7PQRSS7 dxuuPXLYH7pqrsPQRS7 pqrs$§7PQRSS7
8 | ttuv8TTUV8 wwbb WU BbIStuvTUVE tuv8TUVS8
9 | wxyz9WXYZ9 b3t0Ab30A9WXYyzWXYZ9 wxyzz9WXYZZ9
0] _&'0 €10 <10




Key Slovak (sk) Slovenian (sl) ‘Spanish (5]
1| .-/@1,21"():_;+&%*=<>ELS[[{\~"#|1 A @1,?1"():_;+&%*=<>ELS[|{\~M#]| 1 A @1,?1"():_;+&%*=<>€LS[[{\~N#]1
2 | adabcc2AAABCC2 abc¢€2ABCCC2 adbc2AABC2
3 | ddeéf3DDEEF3 def3DEF3 deéf3DEEF3
4 | ghii4GHli4 ghi4GHI4 ghiiaGHIi4
5 | jkIlIsJKLLLS jkISJKLS jkISJKLS
6 | mnrio666MNNOOO6 mno6MNO6 mnfio66MNNOO6
7 | pars§7PQRSS7 parss7PQRSS7 pqrs7PQRS7
8 | tfuav8TTUUVS tuv8TUVS tuttiv8TUUUVS
9 | wxyyzz29WXYYZ79 wxyzz9WXYZZ9 wxyz9WXYZ9
0] <10 &0 &0

Key Swedish (sv) Turkish (tr) ‘Ukrainian(uk)
1| .-/@1,?1"():_;+&%*=<>ELS[[{\~"#|1 A @1,21"():+&%*=<>€£S[[{\~#] 1 S @1,21"():_+&%*=<>ELS[[{\~N #]1
2 | adabc2AAABC2 aabcg2AABCC2 abBrAbBI2abcABC2
3 | deéf3DEEF3 def3DEF3 neexEEXK3defDEF3
4 | ghi4GHI4 gghill4GGHIii4 3iin31TN4ghiGHI4
5 | jkISJKLS jkI5JKLS KAMK/IMS5;kIJKLS
6 | mnod6MNOO6 mnod6MNOO6 HonHOM6MNoMNO6
7 | pars7PQRS7 pqrss7PQRSS7 pctyPCTY7pqrsPQRS7
8 | tuliv8TUUVS tutiv8TUUUOVS dxudXL8tuvTUVS
9 | wxyz9WXYZ9 wxyz9WXYZ9 wwoALLLLIKOA9WxyzWXYZ9
0O _&!o <0 <0




Key

1

Argentinian Spanish (eas)

A/ @1,21"():_+89%*=<>EES[J{\~" #]1

adbc2AABC2

deéf3DEEF3

ghii4GHIi4

jkISJKLS

mnfic66MNNOO6

pqrs7PQRS7

tuttv8TUUUVS

wxyz9WXYZ9

ocolo|lo|lvwlalulsnlw]|r

<10




Revision History

Version Date Comments
1 20101215 | Initial version
2 20110202 | Adapted for first release
21 20110204 | Rework after review comments
2.2 20110208 | Small adaptation for 2k9 in the Remote Control command table
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