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1 Introduction

This document describes how to use the MP3 dediluiary.

1.1 Scope

This guide is intended for C-language developedigient in the application of the Analog Devicetaé&kfin family of DSPs
and related software tools. It is assumed thatebder is familiar with all aspects of these DSPs.

1.2 Target Platform

The MP3 decoder library was designed for the An&legices Blackfin DSPs.

1.3 Organisation of this Guide

Information supplied in this guide is organisedha following way:
e Section 2 provides the specifications of the MP&oder.
e Section 3 is a “Quick Start Guide” about how tegrate the MP3 decoder library.
e Section 4 describes each of the functions in th& ki&coder library.
e Section 5 describes linking information, memorygesand performance of the MP3 decoder library..

1.4 Version Information

Note that this document refers to the following software versions:

MP3 Decoder:ADI Version 2.0.x.

Any information that accompanies the software lilgs (in the form of 'readme’ files, etc.) shoutddssumed to supersede the
information contained in this document.

1.5 System Requirements

The MP3 decoder module was built and tested wittSPB+ 4.5 February 2007 update of the tools. Theimes of the tools are
listed in Table 1. To ensure the maximum levaetahpatibility, please use these versions of théstoo

Tool Name Tool Description Tool Version
ccblkfn C/C++ compiler 7.2.4.3
easmblkfn BlackFin assembler 2.6.16.5
linker Linker 3.8.0.4

Table 1 Tool revisions

1.6 Acronyms

ADI Analog Devices I nc.

API Application Program I nterface
CBR Constant Bit Rate

VBR Variable Bit Rate

DEVMP3-001 Proprietary and Confidential Page 5®f 1
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1.7 References

[1] ISO/IEC JTC1/SC29/WG11 (MPEG), International Stadd8$O/IEC 11172-3 “Information technology - Codiafy
moving pictures and associated audio for digitalegie media at up to about 1.5 Mbit/s - Part 3:i&yd.993

[2] ISO/IEC JTC1/SC29/WG11 (MPEG), International Stadd8$O/IEC 13818-3 “Information technology - Gemerbding
of moving pictures and associated audio informatiBiart 3: Audio”, 1998

[3] ISO/IEC JTC1/SC29/WG11 (MPEG), International Stadd&O/IEC 11172-4 “Information technology - Codiafy
moving pictures and associated audio for digitalegie media at up to about 1.5 Mbit/s - Part 4: gl@nce testing”, 1992

[4] ISO/IEC JTC1/SC29/WG11 (MPEG), International Stadd$O/IEC 13818-4 “Information technology - Gemerbding
of moving pictures and associated audio informatiBart 4: Compliance testing”, 1994

[5] ID3 parser developer’s guide; ADA document DEVMRR0ID3_Tag_Parser_Developer_Guide.doc; June 2006.
[6] MP3 Decoder For Blackfin Specification Sheet; ADA1LMP3_Decoder_Spec_Sheet.doc; March 2007.

1.8 Additional Information

For more information on the latest ADI processsilicon errata, code examples, development togigem services and devices
drivers, technical support and any other additiam@rmation, please visit our websitevatvw.analog.com/processors
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2 Specifications

The Analog Devices MP3 decoder library providesftiectionality of decoding MP3 bitstreams. The dity was designed for
the Blackfin 53x family of DSPs.

2.1 Decoder features
The decoder supports the following:

« All sampling frequencies as specified by ref[1]QIEC 11172-3, a.k.a. ‘MPEG1 MP3’, 32, 44.1, ankH8) and
ref[2] (ISO/IEC 13818-3, a.k.a. MPEG2 MP3’, 16kH22.05kHz, and 24kHz)

e Support for sampling frequencies of 8kHz, 11.025kHad 12 kHz (for an unofficial standard, widelyokm as
‘MPEG2.5 MP3’)

e Support for Variable Bit Rates (VBR) of the MP3rgtards

e Supports free format bit streams

e Supports mono, stereo and dual channel

¢ Fully re-entrant and multi-instancing capable

« Optional standalone ID3 tag parser (supports wRQ@ags up to v2.3)

2.2 Input Format

The decoder supports MP3 bit streams as specifi¢fQ/IEC 11172- 3 and ISO/IEC 13818-3.

2.3 Output Format

The output from the MP3 decoder is 16-bit PCMwbtaudio channels are present, the PCM samplestfiertwo channels are
interleaved.

2.4 Validation

The MP3 decoder has passed the conformance teststlased in ref[3] and ref[4], and the validatié®m summarized in the
following subsections.

2.4.1 Test Vectors Used

All test vectors relevant to layer 3 (and, with aximum of two audio channels) of the MP3 standasdspecified in ref[3] and
ref[4], were used to validate the decoder. Alsmuaber of bit streams created by various MP3 eax(including LAME)
were used in the validation to test for interopéitgb

2.4.2 Compliance Definition

As quoted from ref[3] and similarly in ref[4]:

To be called an ISO/IEC 11172-3 audio decoderdégmder shall provide an output such that the eval |
of the difference signal between the output ofdbeoder under test and the supplied reference bistfrss
than 2-15/sqrt( 12) for the supplied sine sweepH200kHz) with an amplitude of -20dB relative tdl fu
scale. In addition, the difference signal shalldhawmaximum absolute value of at most 2-14 reldative
full-scale.

This works out as follows:

1) max absolute peak error = 3 in 16-bit pcm sample
2) max RMS error = 8.8x10

A diff tool called ‘mp3diff’ is available that cacompare the outputs of the decoder under testtendeference decoder. If any
of these limits are exceeded, the diff tool wilboet the test as a failure.

DEVMP3-001 Proprietary and Confidential Page 7®f 1
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3 Quick Start

The purpose of this section is to provide a briedatiption of the MP3 decoder API. This is to d&lelopers to integrate the
MP3 decoder module into their application code wiihimal effort.

1.
2.
3.

Section 3.1 provides a step by step usage guidbdédvP3 decoder.
Section 3.2 describes how to create multiple ircstaof the MP3 decoder.
Section 3.3 discusses some system integrationsisglien using the MP3 decoder.

3.1 Step-by-step Guide

1.

Include theadi_mp3 dec.h header. Declare 3 data arrays as follows. Thet® ataays are required for the correct
operations of the decoder. Note that the array saane not required to be the names used beloweTdresys are used
by the decoder to hold instance data as well a3 fasescratch during decoding.

int Onchi pBl ockO[ ADl _MP3_DEC_STATE_ON_CHI P_BLOCKO] ;
int Onchi pBl ock1[ ADI _MP3_DEC_STATE_ON_CH P_BLOCK1] ;

int Onchi pBl ock0Scr at ch[ ADl _MP3_DEC_SCRATCH ON_CHI P_BLOCKO] ;

Declare an input bit stream buffer and an outputiRffer of the predefined lengths:

adi _nmp3_dec_bitstreamdata_t input_buffer[ ADl_MP3_DEC M N_BI TSTREAM BUFSI ZE] ;
adi _nmp3_dec_audi o_data_t out put _buf fer[ ADI _MP3_DEC_MAX_OUTBUFSI ZE] ;

Declare twoadi_mp3_dec_memory_pool_t objects. These objects are used by the decodendoraging the data blocks
declared in the previous step. For instance:

adi _np3_dec_nenory_pool _t state;
adi _nmp3_dec_nenory_pool _t scratch;

Initialize the twoadi_mp3_dec_memory_pool_t objects declared in step 3. One object is usedntmmaging the private
memory used by the decoder, while the other oligagsed for managing the scratch memory, i.e.:

/* state menory */
st at e. pOnChi pBl ock0
stat e. pOnChi pBl ockl

(int *)Onchi pBl ockO;
(int *)OnchipBl ockl;

/* scratch nmenory */
scrat ch. pOnChi pBl ockO = (int *)Onchi pBl ockOScr at ch;

Declare a pointer of typedi_mp3_dec_instance_t. This pointer will point to a newly created MP3dder instance.

Create a new MP3 decoder instance by calling thection: adi_mp3_dec create(). If a new instance has been
successfully created, the function returns the esldof the new instance, otherwise a NULL addessturned. This
instance creation only needs to be done once utilesastance is destroyed. The instance doeseaet to be destroyed
and recreated for every new mp3 stream.

Declare two configuration objects for decoder ogufation, i.e.:

adi _mp3_dec_config_t requested_config;
adi _nmp3_dec_config_t actual _decoder_config;

The first configuration object is for users to sehfigurations while the second configuration objeitl hold what the
actual decoder configurations are after calling ithigalization function. A frame property objectsa needs to be
declared to hold the properties of each frame, i.e.

adi _nmp3_dec_frame_properties_t frame_properties;

Set up the configuration object member variableshemsvn below. Note that these circular_buffer flag is set to 1 as
the input buffering mode has to be circular (lineawde is not supported in this version). ThodMoreDataWithApp

DEVMP3-001 Proprietary and Confidential Page 8®f 1
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member variable is used by the application to imftine decoder that there is no more data avaikttilee end of the bit
stream. At initialization, this variable should &=t to 0.

request ed_confi g. noMor eDat aW t hApp = 0;

requested_config.input_buffer_|length = ADl _MP3_DEC M N_BI TSTREAM BUFSI ZE;

request ed_confi g. i nput _buffer_base_addr = input_buffer;

requested_config.frame_properties = & rame_properties;

requested_config. max_bytes_to_search_for_sync = ADI _MP3_DEC MAX BYTES TO SEARCH FOR _SYNC,
requested_config.use_circular_buffer = 1;

dec_out put _status.frane_properties_ptr = & rame_properties;

8. The instance is initialized usingdi_mp3 _dec init() using the configuration object from the previostep. This
initialization has to be done before decoding eamli mp3 stream.

9. The decoder is now ready to start decoding. @dillmp3_decoder() to decode the MP3 bit stream. Note that before
start decoding, the input buffer does not needetdilted with mp3 data, so the first call to thecdde function would
result in the return of the error code ADI_MP3_DINEED MORE_DATA (see the next step).

10. The decode function returns an error code. Ther @wde gives an indication of whether any errorgehaccurred
during the decoding process. The user applicationlg check the error code first to determine & tlrecoding process
was successful. If not enough data was presentdrinput buffer, the decoding function would retam error code
ADI_MP3_DEC_NEED_MORE_DATA, and the user would needill the input buffer with more data before laad
the decoding function again (section 3.3.1 dessrilikat the user application needs to do to marag@put buffer).
All the status information for the current mp3 fa@re returned in a structure of tyadi mp3_dec output_status t.
Information such as the number of output PCM sampt channel and the number of output channeld®edaund in
this structure. Repeat steps 9 and 10 until allntip3 frames have been decoded, at which poirdegheding function
would return an error code of ADI_MP3 _DEC_STREAM IZBLETE.

3.2 Multi-instancing

By multi-instance:
1. A MP3 instance means calliragli_mp3_dec init() per new input stream and repeaaeld mp3_decoder() calls until the
end of the stream.
2. Each MP3 instance processes a different inputrst{ea can be the same stream, but treated as eatepae).
3. Each MP3 instance has its own scratch memory. A$tances can share a common pool of scratch meimowever
for re-entrant functionality, the following pointeed to be considered:
e The scratch memory should be persistent for thepbeten frame decoding. It should not be over-writtem
corrupted by another instance within this frameodiec
» Ifthe DSP is controlled by an OS, a decoder thekamlld be interrupted by another only if the fraseeode in that
thread is completed.
If complete re-entrancy is required, each instasimrild have its own dedicated scratch memory.

Further details about the usage of the MP3 libfarynulti-instance:
1. Include the adi_mp3_dec.h header. Declare 2 pensistata arrays per instance as follows. These alatgys are
required for the correct operations of the decobllite that the array names are not required tohbenames used

below.

For example:
int Onchi pBl ockO_I nstancel[ ADI _MP3_DEC_STATE_ON_CHI P_BLOCKO] ;
int Onchi pBl ockl_I nstancel[ ADI _MP3_DEC STATE_ON_CHI P_BLOCK1] ;

for the first instance
and

int Onchi pBl ock0_I nstance2[ ADl _MP3_DEC STATE_ON_CH P_BLOCKO0] ;
int Onchi pBl ockl_I nstance2[ ADI _MP3_DEC_STATE_ON_CHI P_BLOCK1] ;

for the second instance and so on.

DEVMP3-001 Proprietary and Confidential Page 9®f 1
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2. Declare 1 scratch data arrays per instance, ifrtskances are not sharing the scratch memory, llmsvib These data
arrays are required for the correct operationhefdecoder. Note that the array names are notresjtdé be the names
used below. For example:

int Onchi pBl ockOScr at ch_| nstancel[ ADl _MP3_DEC SCRATCH ON_CH P_BLOCKO0] ;
for the first instance
and

int Onchi pBl ockOScrat ch_I nst ance2[ ADI _MP3_DEC_SCRATCH_ON_CHI P_BLOCKO] ;

for the second instance and so on.

3. If the instances are to share the scratch memaiy,ane set of scratch data arrays needs to bamekcINote that the
array names are not required to be the names eded.t-or example:

i nt Onchi pBl ock0Scr at ch[ ADl _MP3_DEC_SCRATCH ON_CHI P_BLOCKO] ;

4. Declare twoadi_mp3 dec_memory_pool_t objects for each instance. These objects are ugethé decoder for
managing the data blocks declared in the previtegs &or instance:

adi _nmp3_dec_nenory_pool _t pPrivateMenory_| nstancel;
adi _nmp3_dec_nenory_pool _t pScratchMenory_I nstancel; and so on.

5. Declare twoadi_mp3_dec_config_t objects per instance, likactual_decoder_config and so on. These objects hold the
decoder configuration information.

6. Initialize the twoadi_mp3_dec_memory pool_t objects of all the instances declared in step 4 @mject is used for
managing the private memory used by the decodele wWte other object is used for managing the sbratemory:

/* state menory */
stat e_i nst anceX. pOnChi pBl ockO
stat e_i nstanceX. pOnChi pBl ockl

(int *)OnchipBl ockO_i nst anceX;
(int *)OnchipBl ockl_i nstanceX;

/* scratch nmenory */
scrat ch_i nstanceX. pOnChi pBl ockO = (int *)Onchi pBl ockOScratch or
Onchi pBl ock0Scr at ch_i nst anceX;

Where instanceX is instancel or instance2atetieclared in steps 1 and 2.

7. Declare a pointer of typadi_mp3_dec instance t per instance. These pointers will point to the neardeated MP3
decoder instances. If a new instance has beenssfatlg created, the set up function returns théress of the new
instance, otherwise a NULL address is returned.

8. Create the new MP3 decoder instances by callingnitialization function:adi_mp3_dec init() and pass the respective
instance parameters as arguments.

Ex:int adi_np3_dec_init(adi _np3_dec_instance_t *decoder i nstance,
const adi _np3_dec_config_t *req_dec_config,
adi _mp3_dec_config_t *actual _decoder_config)

9. The decoders are now ready to start decoding. &allmp3_decoder() for each instance, passing respective instance

parameters as arguments to decode the given MPareams. Note that each decoder instance shouwkl itaown
input and output buffers.

3.3 System Integration

This section highlights some system integratiomgssthe system integrator needs to be aware of wiegrating the MP3
decoder library.

DEVMP3-001 Proprietary and Confidential Page 1Q%f
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3.3.1 Input Buffering

This section illustrates how to do input bufferingh the MP3 decoder.

The MP3 decoder uses a circular input buffer toiee¢ compressed audio data. The configurationabldjelds most of the
information for the user application to do circulanffering. When filling the input buffer, the usapplication needs to
determine:

1. Where the current read pointer is. This informati@an be retrieved fromdec read ptr within the
adi_mp3_dec_output_status t structure. This pointer shows the current reagtiagition of the decoder. Note that this
pointer is read-only and the user application sthawlt change this pointer.

2. How many bytes the decoder has consumed in theddwegaall. This information is returned by the deepin the
variablenum_input_bytes consumed in the status output structure after every call.

3. Where the current write pointer is. The user agpilim should declare a pointer variable to keegktr this.

4. The base address of the input buffer — This isitipet_buffer_base addr in the configuration object. This variable
should not be changed after configuration.

5. The length of the input buffer — This is timput_buffer_length variable in the configuration object. This varelshould
not be changed after configuration.

With this information, the user application canccddte the amount of free space available in tiféeband copy appropriate
amount of data into the correct location within thaffer. The functionUser_fill_buf() in the example code provided in the
package illustrates one way of filling data. It als fills the input buffer provided there is enougdw data left. Note that the
size of the input buffer needs to be at least ADPIVIDEC_MIN_BITSTREAM_BUFSIZE bytes in size for tdecoder to
handle all valid bit rates up to 320kb/s.

Note that when the user application detects theretis no more data left to be processed, it shiofildm the decoder by using
the functionadi_mp3_dec _reconfigure() with the configuration item NOMORE_DATA_WITHAPP dm configuration value of
1. This configuration effectively sets theMoreDataWithApp flag in the configuration to 1. Note that this figaration needs to
be done before calling the decoder again.

DEVMP3-001 Proprietary and Confidential Page 11%f
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4 MP3 Decoder Programmer’s Reference

This section provides a detailed description ofNt&3 decoder API structures and functions.

4.1 API Functions

4.1.1 adi_mp3_dec_create()

4.1.1.1 Prototype

void* adi_mp3_dec_create(
adi_mp3_dec_memory_pool_t *state,
adi_mp3_dec_memory_pool_t *scratch);

4.1.1.2 Description

This function is to be used to create a singleaimst of the decoder.

4.1.1.3 Parameters

Name: state

Type: adi_mp3_dec_memory_pool_t*

Direction: Input

Description: Memory pool used to store decoder internal stadtarimation.

Name: scratch

Type: adi_mp3_dec_memory_pool_t*

Direction: Input

Description: Memory pool for storing decoder internal scratdioimation.

Return Value: The function returns a non-void pointer upon susftéscreation of the instance, otherwise a NULLnpei is
returned. The latter is returned if the input peietto the memory pools themselves are NULL, tréfuser allocated buffers fail
to be aligned correctly. Note that all user dedareffers for the state and scratch pools are taliged on a 32-bit boundary.

4.1.2 adi_mp3_dec_init()

4.1.2.1 Prototype

int adi_mp3_dec_init(
adi_mp3_dec_instance_t *decoder_instance,
const adi_mp3_dec_config_t *requested_dec_config,
adi_mp3_dec_config_t *actual_dec_config_used);

4.1.2.2 Description

This function must be called to initialize the ddep instance created by tlaeli_mp3 dec create() function. Part of this
initialization uses a set of configuration parametpassed in by the application via the poimaquested_dec config. The
definition of its typeadi_mp3_dec_config_is given in section 4.3.4.

4.1.2.3 Parameters

Name: decoder_instance

Type: adi_mp3_dec_instance_t*
Direction: Input/output
Description: The decoder instance.

Name:requested_dec_config

DEVMP3-001 Proprietary and Confidential Page 12%f
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Type: const adi_mp3_dec_config_t*
Direction: Input
Description: Structure containing configuration parameters.

Name: actual_dec_config_used

Type: adi_mp3_dec_config_t*

Direction: Output

Description: Structure containing the actual configuration paaters used in the initialization.

Return value: The function returns the code given below:
ADI_MP3_DEC_SUCCESS

See section 4.1.4.3 for description of the errateso

4.1.3 adi_mp3_dec_resynch()

4.1.3.1 Prototype

void adi_mp3_dec_resynch(
adi_mp3_dec_instance_t *decoder_instance);

4.1.3.2 Description

This function is to be used when the applicatioedseto reset the decoder to a known state. Typitah will be required when
fast-forward and rewind operations are executec décoder will be initialized to the same statdéfamu were to call the
functionadi_mp3_dec_init() with one difference. That is application configiion parameters cannot be reset. The pre-existing
configuration parameters are to be assumed. letba that new configuration parameters are requite@n be done so using
the supplied functiomadi_mp3_dec_reconfigure() Note that the resynch function also resets tpeatibuffer pointers, so fresh
data should be added to the input buffer from tae sf the buffer.

4.1.3.3 Parameters

Name: decoder_instance

Type: adi_mp3_dec_instance_t*

Direction: Input/output

Description: Takes as input the decoder instance and retuengpttiated instance.

Return value: None.

4.1.4 adi_mp3_dec_reconfigure()

4.1.4.1 Prototype

void adi_mp3_dec_reconfigure(
adi_mp3_dec_instance_t *decoder_instance,
const adi_mp3_dec_config_item_t config_item,
const int32_t config_value,
adi_mp3_dec_config_t *actual_dec_config_used);

4.1.4.2 Description

This function is to be used when on-the-fly rundioonfiguration of the decoder is desired. Noteméguration is only allowed
on frame boundaries.

Note although this implies reconfiguration can leef@rmed on every frame, it does not make sens® teo and the application
must be careful about this. Reconfiguration isdgpivhen switching from one bit stream to anotheéthout the decoder needing
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to be reinitialized by calling the functicadi_mp3_dec_init() In the case if configuration parameters needéaadset, this
function is to be called.

Note not all configuration parameters can be caméd on the fly (i.e. on a frame by frame basi®ge $he definition of
adi_mp3_dec_config_item_for all reconfigurable parameters.

When reconfiguration of a single parameter is @elsitonfig_item must contain the enumerated name of the chosemeaer
and its value specified itonfig_value.

Note that only NOMORE_DATA_ WITHAPP configuratiorein is supported in this version of the decoder.

4.1.4.3 Parameters

Name: decoder_instance

Type: adi_mp3_dec_instance_t*
Direction: Input/output
Description: Decoder instance.

Name: config_item

Type: const adi_mp3_dec_config_item_t

Direction: Input

Description: Configuration parameter. Enumerated type.

Name: config_value

Type: const int

Direction: Input

Description: The value of the specified configuration item tode¢. For all configuration parameters this musthgepointer to
the configuration structure, typecasted to an ieteglue.

Name: actual_dec_config_used

Type: adi_mp3_dec_config_t*

Direction: Output

Description: Structure containing the actual configuration paeters used in the reconfiguration.

Return value: None

4.1.5 adi_mp3_decoder()

4.1.5.1 Prototype

int adi_mp3_decoder(
adi_mp3_dec_instance_t *decoder_instance,
const int32_t num_input_bytes,
const adi_ mp3_dec_bitstream_data_t *input_bitstream
adi_mp3_dec_output_status_t *dec_output_status,
adi_mp3_dec_audio_data_t *output_pcm_channels[]);

4.1.5.2 Description

This function is the main decoder routine, prodgdiCM data for each decoded channel. The decodtsigned to be called
with an arbitrary number of bytes in the input leufleaving the decision making of whether enouglui data is available to the
decoder.

The following usage conditions must be satisfiedtfie correct usage of the decoder:-

1. For every frame to be decoded, the first time theoder is called with some input dataput_bitstream must be
pointing to the beginning of the frame. It is treers responsibility to determine the start of diaga within the buffer.
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Frames provided are placed in the input buffer igoiously, the start of subsequent frames in thestotam does not
need to be determined as the decoder returns theepto the next byte to be consumed.

Noteinput_bitstream should not be confused with the base addressddplication buffer that is passed as part of the
configuration parameters in the functiadi_mp3_dec_init() This parameter, passed to the decoder shall alvay
pointing to the next byte to be consumed by thedec

2. For every frame, the decoder needs the entire fraheesize of each frame dependents on the bitohtbe MP3
stream) in the input buffered to perform decodifighis is not satisfied, the decoder returns te dipplication with the
value ADI_MP3 DEC_NEED_ MORE_DATA, asking for morgut data.

4.1.5.3 Parameters

Name: dec_instance

Type: void*

Direction: Input/Output

Description: Decoder instance address.

Name: num_input_bytes

Type: const int

Direction: Input

Description: The number of unprocessed bytes in the input buffee application must not assume the decoderpniltess
(consume) this many words from the input bufferp®eding on the state of the decoder it may consuaihesome or all of the
data in the input buffer.

The number of bytes consumed as well as the pdiatdre next consumed word is outputted by the deco its output status
structure called of typadi_mp3_dec_output_status .t

Name:input_bitstream

Type: const adi_mp3_dec_bitstream_data_t*

Direction: Input

Description: The starting address of the unprocessed MP3 casguledata within the input buffer. The input buffeust
contain at leagtum _input_bytes. The decoder will ignore additional data in thigfer.

Name: dec_output_status

Type: adi_mp3_dec_output_status_t*

Direction: Output

Description: Output status information returned from the deco8ee definition in section 4.3.6.

Name: output_pcm_channels][]

Type: adi_mp3_dec_audio_data_t*

Direction: Output

Description: Must be an array of at least one element. Addiieements in the array will be ignored. Each e&ptmmust
contain the pointer to where the decoder shallewttie 1152 output PCM samples of each channel. E&bh sample is a 16-bit
word. For the MP3 decoder, only one output datayaof length ADI_MP3_DEC_MAX_OUTBUFSIZE words isqeired. For
stereo output, the left and right channel samplesraerleaved.

Note only for specific return values from the demodvill the decoder have written PCM data to tharstel buffers. The
definition of each return value in section 4.2 defi whether data is written to these buffers or not

Return value: The function returns one of the following errodes:

. ADI_MP3_DEC_SUCCESS
« ADI_MP3_DEC_NEED_MORE_DATA

« ADI_MP3_DEC_STREAM_COMPLETE
«  ADI_MP3_DEC_INVALID_FILE
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See section 4.2 for a description of these errdeso

4.2 Error Codes

The following table lists all the valid error codes the decoder library.

Error code Description
ADI_MP3 DEC SUCCESS Decoding was successful, therg be PCM output
ADI_MP3 _DEC TIMEOUT_ REACHED Time out has been readhthis error code is only valid in the
evaluation build of the MP3 decoder library.
ADI_MP3 DEC NEED MORE_DATA Decoder needs more ingaita, no PCM output
ADI_MP3 _DEC _STREAM_COMPLETE Decoding of the entsteeam is complete, there may be PCM
output
ADI_MP3 DEC _ INVALID_CONFIG_PARAMS Invalid configutén parameter(s) specified
ADI_MP3_DEC_INVALID_FILE The bit stream being decadl is an invalid MP3 bit stream, no
PCM output
ADI_MP3 DEC FREE_FORMAT No longer used. Retaineddfackward compatibility.

Table 2 Error codes

4.3 API Data Structures

4.3.1 adi_mp3_dec_bitstream_data_t

typedef char adi_mp3_dec_bitstream_data t;

4.3.1.1 Description

This type is to be used to represent the inputrbds to the decoder.

4.3.2 adi_mp3_dec_audio_data_t

typedef short adi_mp3_dec_audio_data_t;

4.3.2.1 Description

This type is to be used to represent PCM samplgsibfrom the decoder. Each PCM sample producadli&-bit integer.

4.3.3 adi_mp3_dec_config_item_t

typedef enum {
NOMORE_DATA WITHAPP =1,

USE_CIRCULAR_BUFFER =2,
INPUT_BUFFER_LENGTH =3,
ALL_CONFIG_PARAMS =4

} adi_mp3_dec_config_item_t;

4.3.3.1 Description

This enumerated type contains all the configuragiarameters can be reconfigured on the fly (i.ea étame by frame basis) as
well as the value ALL_RECONFIG_PARAMS to be usedewlall reconfiguration parameters needs to be fepoed. Note
that the current version of the library only supgpothe configuration item NOMORE_DATA_ WITHAPP. Thather
configuration items are ignored.
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Enumeration Description
NOMORE_DATA_WITHAPP Configure whether there islstilore data to be
processed

USE_CIRCULAR_BUFFER Configure input buffering mode
INPUT_BUFFER_LENGTH Configure the input buffer lehg
ALL CONFIG_PARAMS Configure all reconfigure pararmaet

Table 3 Configuration items

4.3.4 adi_mp3_dec_config_t

typedef struct {
int noMoreDataWithApp;
int use_circular_buffer;
int input_buffer_length;
int max_bytes to_search_for_sync;
adi_mp3_dec_bitstream_data_t *input_buffer_baser;ad
adi_mp3_dec_frame_properties_t *frame_properties;

} adi_mp3_dec_config_t;

4.3.4.1 Description

This structure is to be used to store all confijareparameters.

Variable Description
noMoreDataWithApp The incoming MP3 data streamreashed its end. This needs|to
be set to 1 when the incoming data is exhausted
use_circular_buffer Use input circular bufferingnoBld always be set to 1.
input_buffer_length Input buffer length for circulauffering in bytes.
max_bytes to_search_for_sync Maximum number of biéo the bit stream for searching| a
valid MP3 sync word before giving up.
input_buffer_base addr Input buffer base addreses] tor circular buffering.
frame_properties Pointer pointing to the frame préps object.

Table 4 Configuration structure members

Themax_bytes to_search_for_sync variable is used to impose a search range foiriignthe frame sync. This search range is to
be specified in number of bytes. If the decodds fai find two consecutive valid frame syncs witkliis specified range, the bit
stream is deemed to be an invalid MP3 bit stre&miel MP3 bit stream to be decoded contains ID3ag, it is recommended
to skip these tag information and feed the stathefaudio data to the decoder (if the ID3 tag dmfad into the decoder, they
are ignored). This way the decoder would not mesték declare the bit stream as an invalid MP3 strdathe amount of ID3
data exceeded the search range.

4.3.5 adi_mp3_dec_memory_pool _t

typedef struct {
void *on_chip_blockO;
void *on_chip_block1;
void *on_chip;
void *off_chip;

} adi_mp3_dec_memory_pool _t;

4.3.5.1 Description
This structure contains pointers to memory podds tleed to be passed to the decoder via the furediomp3_dec create().
4.3.6 adi_mp3_dec_output_status t

typedef struct {
int32_t frame_completed;
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int32_t num_output_channels;
int32_t num_output_samples_per_channel;
adi_mp3_dec_bitstream_data_t *dec_read_ptr;
adi_mp3_dec_frame_properties_t *frame_propertigs_p
int32_t num_input_bytes_consumed;

} adi_mp3_dec_output_status_t;

4.3.6.1 Description

This structure is returned by the call to the nm@décoder functioradi_mp3_decoder() Most of its members are currently not
used and these variables will be defined in theréutelease of the decoder library.

Variable Description
frame_completed Set to 1 if a frame has been decode
num_output_channels Number of output audio channels
num_output_samples_per_channel Number of PCM sanipléhe output buffer fof
each audio channel
dec_read_ptr Current decoder read pointer (fortjnpu
num_input_bytes_consumed Number of input data bgmssumed by the
decoder in the last decoding call
frame_properties_ptr Address of the frame propeulgect

Table 5 Output status members

4.3.7 adi_mp3_dec_frame_properties_t

typedef struct {
int32_t nSampleRate;
int32_t iBitRate;
int32_t nMpegType;
int32_t nLayerNum;
int32_t num_output_channels;
int32_tisvbr;
uint32_t iFrameDuration;
uint32_t iCurrentFrameSize;
uint32_t avg_bitrate_in_bytes persec;
} adi_mp3_dec_frame_properties_t;

4.3.7.1 Description

This structure contains information about the bié@am being decoded. The decoder fills the progeiti this structure once it
has enough input data to determine these propeFtiesvalues are updated after each MP3 frame d&s dompletely decoded.

Variable Description
nSampleRate Sampling rate (Hz)
iBitRate Bit rate (bits/s)
nMpegType MPEG type (1 for MPEG-1, 2 for MPEG-Z0BMPEG-2.5)
nLayerNum Layer number (i.e. 3 for L3)
num_output_channels Number of output channelsgeittor 2)
isvbr Flag set if the MP3 stream is VBR, cleared @BR. Note that it
takes several frames for this flag to be corres#ly once decoding
has commenced
iFrameDuration Current frame duration in ms
iCurrentFrameSize Current frame size in bytes

avg_bitrate_in_bytes perse¢  Average bit rate ih efnbytes/sec. Note that it takes several frames
before this value is updated. 1n

Table 6 Frame properties members
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5 Sections & Linking

This section describes the memory sections in tiRS Mecoder library targeting the Blackfin procesS8wme code and data
sections should be placed in L1 memory whenevesiplesto achieve best performance. Table below lise code and data
sections and their ideal placement in memory. dinl performance, the instruction and data cashesild be enabled.

Section Name Code or Data Ideal Memory Location foPlacement
MP3_code Code L1 (On-chip)
MP3_const0 Data L1 (On-chip)
MP3_constl Data L1 (On-chip)

Table 7 Memory sections

The decoder utilizes the state and scratch memlmgk® allocated by the application. Where thesayarrare allocated in
memory has significant impact on performance. Ratinoal performance, all of these arrays (2 stai hrscratch) should be
placed in L1 data memory. If there is insufficiédt data memory to accommodate all of these buffaes) these buffers should
be selectively placed into the available L1 datanmey in the following priority:

1. Scratch block 0

2. State block 1

3. State block 0

There are instances where the user applicationewighplace all MP3 code and data in L3 SDRAM. Téisften the case when
using Blackfin DSPs which have small on-chip mem®rsuch as BF-531. In those cases, it is recomrdetedenable both

instruction and data caches. The data cache iflyidemfigured in write-back mode for the memorgiens where the 2 state
and 1 scratch buffers (as described previouslyjlees

5.1 MIPS & Memory Footprints

For details on MIPS and memory footprints of thewecoder, please refer to [6].
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