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Important Notice

Texas Instruments Incorporated and/or its subsidiaries (TI) reserve the right to make corrections, mod-
ifications, enhancements, improvements, and other changes to its products, software and services at
any time and to discontinue any product, software or service without notice. Customers should obtain
the latest relevant information during product design and before placing orders and should verify that
such information is current and complete.

All products are sold subject to TI's terms and conditions of sale supplied at the time of order ac-
knowledgment. Tl warrants performance of its hardware products to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control tec h-
nigues are used to the extent Tl deems necessary to support this warranty. Except where mandated
by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are respon-
sible for their products and applications using Tl products, software and/or services. To minimize the
risks associated with customer products and applications, customers should provide adequate design,
testing and operating safeguards.

Any access to and/or use of Tl software described in this document is subject to Customers entering
into formal license agreements and payment of associated license fees. Tl software may solely be
used and/or copied subject to and strictly in accordance with all the terms of such license agreements.

Customer acknowledges and agrees that Tl products and/or software may be based on or implement
industry recognized standards and that certain third parties may claim intellectual property rights
therein. The supply of products and/or the licensing of software does not convey a license from Tl to
any third party intellectual property rights and Tl expressly disclaims liability for infringement of third
party intellectual property rights.

Tl does not warrant or represent that any license, either express or implied, is granted under any TI
patent right, copyright, mask work right, or other Tl intellectual property right relating to any combina-
tion, machine, or process in which Tl products, software or services are used.

Information published by Tl regarding third—party products, software or services does not constitute a
license from TI to use such products, software or services or a warranty, endorsement thereof or
statement regarding their availability. Use of such information, products, software or services may
require a license from a third party under the patents or other intellectual property of the third party, or
a license from Tl under the patents or other intellectual property of TI.

No part of this document may be reproduced or transmitted in any form or by any means, electronical-

ly or mechanically, including photocopying and recording, for any purpose without the express written
permission of TI.
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Notes:

1. Initial version
2. Now complies with new Version of 8415.026.99.012/several new functionsfunctions removed: Enable, IsEnabled,
GetAmplf, IsCNoise, CNoise

3. Format/English check

4. Consistency check/Submitted

5. Addfunction_GetAmplf

6. New template
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2 Introduction

G23 is a software package implementing Layers 2 and 3 of the ETSI-defined GSM air interface signal-
ing protocol, and as such represents the part of a GSM mobile station's protocol software which is
both, platform and manufacturer independent. Therefore, G23 can be viewed as a building block pro-
viding standardiz ed functionality through generic interfaces for easy integration.

The G23 suite of products consists of the following items:

e Layers 2 and 3 for speech & short message services,
Layers 2 and 3 for fax & data services,

Application Control Interface,

Slim MMI [02.30] and

Test and integration support tools.

This documentdescribes the functional interface of the G23 audio driver interface. This driver is used to control all audio and
audio-related devices of the mobile such as speaker, microphone, efc. A device, e.g. a speaker, may have the capability to
play sounds and/or melodies indirectly, i.e. a sound generator may be attached to a speaker or its amplifier. The format of
the sound/melody images is implementation dependentand therefore notin the scope of this document Therefore an appli-
cation may play predefined, driver specific sounds idenfifying themvia a sound ID. In addition, the API of this driver is
equipped so thatan application may copy a sound image info its local buffer, modify itand have it play via the driver. In this
case, the application must have the knowledge about the sound image format

3 Interface description of the AUDIO driver

3.1 Data types

Name Description

audio_Status_Typ Status Information

3.1.1 audio_Status_Typ

Definition:

typedef struct audio_Status_Type
{

UBY TE min_volume;
UBY TE max_volume;

}

Description:

This data type represents the driver characteristics with respect to the minimumand maximum values for volume setting.
The following table contains a listofelements contained in the status information data type and shortdescriptions of them.

Data element Description
min_volume Minimum volume of the audio driver.
max_volume Maximum volume of the audio driver.

3.2 Constants

Name Description
Q’ Texas Instruments Proprietary Information — Internal Data Page 5 of 23
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AUDIO_INT_SPEAKER Device identifier for the internal speaker
AUDIO_INT_MIC Device identifier for the internal microphone
AUDIO_EXT_SPEAKER Device identifier for the external speaker
AUDIO_EXT_MIC Device identifier for the external microphone
AUDIO_BUZZER Device identifier for the internal buzzer
AUDIO_SIGTYPE_SOUNDEND Signal type identifying thata sound has reached its end
AUDIO_FCT_NOTSUPPORTED Function is not supported by this driver
AUDIO_MUTING_ON Device is muted
AUDIO_MUTING_OFF Device is not muted
AUDIO_MIN_VOLUME Minimum volume of the audio speaker.
AUDIO_MAX_VOLUME Maximum volume of the audio speaker.
AUDIO_MIN_BUZ_VOLUME Minimum volume of the audio buzzer.
AUDIO_MAX_BUZ_VOLUME Maximum volume of the audio buzzer.
AUDIO_MIN_MIC_VOLUME Minimum volume of the audio microphone.
AUDIO_MAX_MIC_VOLUME Maximum volume of the audio microphone.
Texas Instruments Proprietary Information — Internal Data Page 6 of 23
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3.3 Signals

Signals are used to asynchronously inform the process using the services aboutselected events. Signaling is done by pass-
ing a signal call-back function to the driver at the time ofinifialization (see “3.4.1 audio_Init - Driver iniialization”). When no
call-back is defined, eventsignaling cannotbe performed. A signal can be setusing the function audio_SetSignal() - see
Chapter 3.4.12. Event signaling can be disabled by calling the function audio_ResetSignal(), for more details on this function
- refer to Chapter 3.4.13.

The following chapters describe the contents of the drv_SignallD_Type information structures defined specially for this driver.
The contents of the drv_SignallD_Type information structures for the common signals are defined in [C_8415.0026].

3.3.1 AUDIO_SIGTYPE_SOUNDEND

This signal is indicated when the driver has stopped playing a sound/melody. A prerequisite to being informed asynchronous-
ly about this event is that the signal has been setusing the audio_SetSignal() function. The low by te of the SignalValue
parameter includes the ID of the device thathas played the sound. The high by te of the SignalValue parameter idenffies the
use of the parameter UserDafa.

Parameter Value
SignalType AUDIO_SIGTYPE_SOUNDEND
SignalValue LowByte: Device|D

HighByte: Sound identfication type
0 = UserData contains sound idenfifier
1 = UserData contains address of the

sound image
UserData Sound identifier or address of the sound image
depending on te value of the high by te in the Sig-
nalValue
Q’ Texas Instruments Proprietary Information — Internal Data Page 7 of 23
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3.4 Functions
Name Description
audio_Init Initalization of EMI
audio_Exit Termination of EMI
audio_SetMute Muting function
audio_GetMute Getstate of muting
audio_GetSoundimage Retrieve the image ofa driver-specific sound/melody
audio_PlaySoundID Startplaying a driver-specific melody/sound
audio_PlaySoundbylmage Start playing a sound/melody image
audio_Stop SoundbyID Stop playing the current melody/sound
audio_Stop Soundbylmage Stop playing the current melody/sound
audio_SetAmplf Set the amplificaton value of the device
audio_GetAmplf Get the amplification value of the device
audio_SetSignal Define a signal which the driver uses to indicate an event
audio_ResetSignal Un-define a signal which the driver uses fo indicate an event
audio_GetStatus Get the actual status of the audio driver
Texas Instruments Proprietary Information — Internal Data Page 8 of 23
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3.4.1 audio_Init—Driver initialization
Definition:

UBYTE audio_lInit

drv_SignalCB_Type in_SignalCBPt
);

Parameters:

Name Description

in_SignalCBPtr This parameter points to the function called at the ime an event thatis to be
signaled occurs. This value can be set to NULL ifeventsignaling should not
be possible.

Return values:

Name Description

DRV_OK Initalization successful

DRV_INITIALIZED Driver already initialized

DRV_INITFAILURE Initalization failed

Description
The function initializes the driver's internal data. The function returns DRV_OK in the case ofa successful completion.

The function returns DRV _INITIALIZED if the driver has already been initialized and is ready to be used or is already in use.
In the case ofan initialization failure, i.e. the driver cannotbe used, the function returns DRV_INITFAILURE.

Q’ Texas Instruments Proprietary Information — Internal Data Page 9 of 23
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3.4.2 audio_Exit - Driver finalization

Definition:

void audio_Exit

(
);

void

Parameters:
Name Description

Return values:
Name Description

Description

The function is called when the driver functionality is no longer required. The function "de-allocates" all allocated resources

and finalize s the driver.

ﬂ’ TEXAS Texas Instruments Proprietary Information — Internal Data
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3.4.3 audio_SetMute — Set an audio device into mute mode
Definition:
UBYTE audio_SetMute
UBYTE in_DevicelD
UBYTE in_Mode
);
Parameters:
Name Description
in_DevicelD Device identifier
in_Mode Used to enable muting (AUDIO_MUTING_ON) or disable
(AUDIO_MUTING_OFF)
Return values:
Name Description
DRV_OK Function completed successfully
DRV_INVALID_PARAMS Device unknown or function notsupportby this device
Description
This function is used to enable or disable mutng for the device identified by the parameter in_Device.
If the mode for the specified device could be changed, the function returns DRV_OK.
If the specified device is unknown or the device does notsupport muting, the function returns DRV_INVALID_PARAMS.
Texas Instruments Proprietary Information — Internal Data Page 11 of 23
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3.4.4 audio_GetMute — Get status whether adevice is muted

Definition:
UBYTE audio_GetMute

UBYTE in_DevicelD
UBYTE* out_ Mode
);
Parameters:
Name Description
in_DevicelD Device identifier
out Mode Muting is enabled for device (AUDIO_MUTING_ON) or disabled

(AUDIO_MUTING_OFF)

Return values:

Name Description

DRV_OK Function completed successfully
DRV_INVALID_PARAMS Device unknown or function notsupportby this device
Description

This function is used to get the status whether muting is enabled or disabled for the device identified by the parameter
in_Device.

If the specified device is unknown or the device does notsupport muting, the function returns DRV_INVALID_PARAMS.
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3.4.5 audio_GetSoundimage - Retrieve the image of a driver-specific
sound/melody
Definition:

UBYTE audio_GetSoundimage
(

UBYTE in_SoundID,
UBYTE * out_SoundimagePtr
);
Parameters:
Name Description
in_SoundID Identifies the sound/melody to be played
out_SoundimagePtr Address of the buffer to which the sound image is copied

Return values:

Name Description

DRV_OK Configuration successful
DRV_INVALID_PARAMS Fontnotavailable
AUDIO_FCT_NOTSUPPORTED Function is not supported by this driver
Description

This function is used to copy the image ofa driver internal sound image into an application specific sound image buffer. The

application may modify the sound.

In the case ofa successful completion, the function returns DRV_OK.

If the size of the buffer wherein the sound image is to be copied is too small, the driver returns DRV_INVALID_PARAMS.
Ifa specific driver implementation does not support this functionality, the driver returns DSPL_FCT_NOTSUPPORTED.
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3.4.6 audio_SetAmplf — Set amplification value

Definition:

UBYTE audio_SetAmplf

UBYTE in_DevicelD
UBYTE in_Amplf
);
Parameters:
Name Description
in_DevicelD Device identifier
in_Amplf Absolute amplification value

Return values:
Name

Description

DRV_OK
DRV_INVALID_PARAMS

Description

Function completed successfully
Device unknown or function notsupportby this device

This function is used to set the amplification for the device identified by the parameter in_DevicelD.

In the case ofa speaker, tisis the volume for a microphone - the pre-amplifier thatregulates the sensitivity of the micro-
phone. The valid range depends on the hardware used.

If the amplification could be changed for the specified device, the function returns DRV_OK.

If the amplification value (in_Amplf) is out of range or the specified device is unknown or the specified device does not sup-
port the amplification setting, the function returns DRV_INVALID_PARAMS.

{9 TeExASs
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3.4.7 audio_GetAmplf — Get amplification value

Definition:
UBYTE audio_GetAmplf

UBYTE in_DevicelD
UBYTE * out_ Amplf
);
Parameters:
Name Description
in_DevicelD Device identifier
out_ Amplf Absolute amplification value

Return values:

Name Description

DRV_OK Function completed successfully
DRV_INVALID_PARAMS Device unknown or function notsupportby this device
Description

This function is used to get the amplificaton for the device idenfified by the parameter in_DevicelD.

In the case ofa speaker, tisis the volume for a microphone - the pre-amplifier thatregulates the sensitivity of the micro-
phone. The range depends on the hardware used.

If the specified device is unknown the function returns DRV_INVALID_PARAMS.

Q’ Texas Instruments Proprietary Information — Internal Data Page 15 of 23
TEXAS
INSTRUMENTS



Technical Document
GSM Protocol Stack G23 Audio-Audio Driver Driver Interface Confidential (8415.008.99.006), v0.7 Draft

3.4.8 audio_PlaySoundID - Play driver-specific sound or melody

Definition:

UBYTE audio_PlaySoundID
(

UBYTE in_DevicelD,
UBYTE in_SoundID,
BYTE in_RelVolume,
UBYTE in_Repeats
);
Parameters:
Name Description
in_DevicelD Device identifier
in_SoundID Identifies the sound/melody to be played
in_RelVolume Volume relative to the basic volume set for the device (audio_SetAmplf)
in_Repeats Identifies the number of repetifions of the sound (0 = endless)

Return values:

Name Description

DRV_OK Function completed successfully
DRV_INVALID_PARAMS Device unknown or function notsupportby this device
DRV_INPROCESS The requested sound is currently being played
Description

This function is used to play a sound or melody. The function returns immediately after the “play process” has been acti-
vated. Itis implementation-dependent if the driver/device supports playing mulfiple sounds simultaneously, i.e. accepting
multiple calls of audio_PlaySound(). If the calling process should be notified when the sound has stopped playing automati-
cally, the signal AUDIO_SIGTYPE_SOUNDEND must be setusing the audio_SetSignal() function.

If the special driver implementation or the device does notsupportvolume control, the driver ignores the value.
If the sound can be played, the function returns DRV_OK.
If the device is currently playing the sound identified by the parame ter in_SoundID, the function returns DRV_INPROCESS.

If the driver/device is currently playing a sound, butdoes not supportplaying multiple sounds simultaneously, the driver
returns DRV_INPROCESS. The driver does not stop the currentsound and startplaying the new sound. Instead, the
process using the services handles this situation and may stop the playing of the current sound by calling the function au-
dio_StopSound() or may also queue the sound requests.

If the device specified does not supportplaying sounds or any other value is outofrange, the function returns
DRV_INVALID_PARAMS.
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3.4.9 audio_PlaySoundbylmage — Play driver-specific sound or melody

Definition:

UBYTE audio_PlaySoundbylmage
(

UBYTE in_DevicelD,
void * in_SoundImagePtr,
BYTE in_RelVolume,
UBYTE in_Repeats
);
Parameters:
Name Description
in_DevicelD Device identifier
in_SoundImagePt Address of the buffer containing the sound image
in_RelVolume Volume relative to the basic volume set for the device (audio_SetAmpli)
in_Repeats Identifies the number of repetitons of the sound (0 = endless)

Return values:

Name Description

DRV_OK Function completed successfully
DRV_INVALID_PARAMS Device unknown or function notsupportby this device
DRV_INPROCESS The requested sound is currently being played
Description

This function is used to play a sound or melody. The image of the sound/melody is passed to the driver (the sound image
formatis imple mentation-dependent).

The function returns immediately after the “play process” has been activated. Itis imple mentation dependentif the driv-
er/device supports playing muliiple sound simultaneously, i.e. accepting multiple calls of audio_PlaySound(). If the calling
process should be nofified when the sound has stopped playing automatically, the signal AUDIO_SIGTYP E_SOUNDEND
mustbe setusing the audio_SetSignal() function.

If the special driver implementation or the device does notsupportvolume control, the driver ignores the value.
If the sound can be played, the function returns DRV_OK.

If the device is currently playing the same sound image that the parameter in_SoundlmagePt addresses, the function re-
turns DRV_INPROCESS.

If the driver/device is currently playing a sound, butdoes not supportplaying multiple sounds simultaneously, the driver
returns DRV_INPROCESS. The driver does not stop the currentsound and startplaying the new sound. Instead, the
process using the services handles this situation and may stop playing the currentsound by calling the function au-
dio_StopSound() or may also queue the sound requests.

If the device specified does not supportplaying sounds or any other value is outofrange, the function returns
DRV_INVALID_PARAMS.
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3.4.10 audio_StopSoundbyID - Stop playing a sound or melody

Definition:
UBYTE audio_StopSoundbyID

UBYTE in_DevicelD,
UBYTE in_SoundID
);
Parameters:
Name Description
in_DevicelD Device identifier
in_SoundID Identifies the sound/melody fo be stopped

Return values:

Name Description

DRV_OK Function completed successfully

DRV_INVALID_PARAMS Device/lmage unknown or function not supported by this device
Description

This function is used to manually stop playing a sound/melody. When a sound is stopped manually, no signalis created as to
whether or not the signal AUDIO_SIGTYP_SOUNDEND has been defined.

If the function could stop playing the specified sound, the function returns DRV_OK.

If the device is unknown or does notsupport this function or the specified sound ID is invalid, the function returns
DRV_INVALID_PARAMS.
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3.4.11 audio_StopSoundbylmage — Stop playing a sound or melody

Definition:
UBYTE audio_StopSoundbylmage

UBYTE in_DevicelD,
void* in_SoundImagePtr,
);
Parameters:
Name Description
in_DevicelD Device identifier
in_SoundImagePt Address of the buffer containing the sound image

Return values:

Name Description

DRV_OK Function completed successfully

DRV_INVALID_PARAMS Device/lmage unknown or function not supportby this device
Description

This function is used to manually stop playing a sound/melody. When a sound is stopped manually, no signalis created as to
whether or not the signal AUDIO_SIGTYP_SOUNDEND has been defined.

If the function could stop playing the specified sound image, the function returns DRV_OK.

If the device is unknown or does notsupport this function or the specified image cannot be identified, the function returns
DRV_INVALID_PARAMS.

Q’ Texas Instruments Proprietary Information — Internal Data Page 19 of 23
TEXAS
INSTRUMENTS



Technical Document
GSM Protocol Stack G23 Audio-Audio Driver Driver Interface Confidential (8415.008.99.006), v0.7

Draft

3.4.12 audio_SetSignal — Setup a signal

Definition:

UBYTE audio_SetSignal
(

);

drv_SignallD_Type* in_SignallDPtr

Parameters:
Name Description
in_SignallDPtr Pointer o the signal information data

Return values:

Name Description

DRV_OK Function completed successfully
DRV_INVALID_PARAMS One or more parameters outofrange or invalid
DRV_SIGFCT_NOTAVAILABLE Eventsignaling functionality notavailable
Description

This function mustbe implemented in all communication drivers.

This function is used to define a single signal or multiple signals thatis/are indicated to the process when the eventidentified

in the signal information data type as SignalType occurs.

To remove a signal, call the function audio_ResetSignal().

Ifone of the paramefters of the signal information data is invalid, the function returns DRV_INVALID_PARAMS.

If no signal call-back function has been defined at the time ofinitialization, the driver returns
DRV_SIGFCT_NOTAVAILABLE.

None of the standard signals are supported by this driver. The only signals supported are described in Chapter 3.3.
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3.4.13 audio_ResetSignal — Remove a signal

Definition:

UBYTE audio_ResetSignal
(

);

drv_SignallD_Type* in_SignallDPtr

Parameters:
Name Description
in_SignallDPtr Pointer o the signal information data

Return values:

Name Description

DRV_OK Function completed successfully
DRV_INVALID_PARAMS One or more parameters outofrange or invalid
DRV_SIGFCT_NOTAVAILABLE Eventsignaling functionality notavailable
Description

This function is used to remove a previously set single or multiple signals. The signals thatare removed are identified by the
Signal Information Data element“SignalType”. All other elements of the Signal Information Data must be identical to the
signal(s) thatis/are to be removed (process handle and signal value). If the SignallD provided cannotbe found, the function
returns DRV_INVALID_PARAMS.

Ifno signal call-back function has been defined at the ime ofinitialization, the driver returns
DRV_SIGFCT_NOTAVAILABLE.

None of the standard signals are supported by this driver. The only signals supported are described in Chapter 3.3.
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3.4.14 audio_GetStatus — Retrieve the Driver Status

Definition:
UBYTE audio_GetStatus

UBYTE in_DevicelD,
audio_Status_Type* out_StatusPt

)

Parameters:

Name Description

in_DevicelD Device identifier

out_StatusPtr Pointer to the status information buffer

Return values:

Name Description

DRV_OK Function successfully completed
DRV_NOTCONFIGURED The driver is notyet configured
DRV_INVALID_PARAMS out_StatusPtr is NULL
Description

This function is used to retrieve the status of the driver ofa specific device respectively the minimumand maximum values
for volume confrol.

The minimum and maximum values represent the physical characteristics of the hardware drivers and therefore should only
be changed when hardware drivers will be replaced (notdoing so dynamically by a function audio_SetStatus).

In the case ofa successful completion, the driver returns DRV_OK and the current status of the driver to which the buffer
out_StatusPt points.

If the driver is notyet configured, itreturns DRV_NOTCONFIGURED. In this case, the contents of the buffer out StatusPt is
invalid.

Ifout StatusPtr equals NULL or device is unknown, the driver returns DRV_INVALID_PARARMS.
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Appendices

A. Acronyms

DS-WCDMA Direct Sequence/Spread Wideband Code Division Multiple Access

B. Glossary

International Mobile Tel- Formerly referred to as FPLMTS (Future Public Land-Mobile Telephone
ecommunication 2000 System), this is the ITU's specification/family of standards for 3G. This
(IMT-2000/1TU-2000) initiative provides a global infrastructure through both satellite and terre-

strial systems, for fixed and mobile phone users. The family of standards
is a framework comprising a mix/blend of systems providing global roam-
ing. <URL: http://www.imt-2000.0rg/>
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