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obtain the latest relevant information during product design and before placing orders and should ver-
ify 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. TI 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 tech-
niques are used to the extent TI deems necessary to support this warranty. Except where mandated 
by government requirements, testing of all parameters of each product is not necessarily performed. 
 
TI assumes no liability for applications assistance or customer product design. Customers are respon-
sible for their products and applications using TI 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 TI software described in this document is subject to Customers entering 
into formal license agreements and payment of associated license fees. TI software may solely be 
used and / or copied subject to and strictly in accordance with all the terms of such license agree-
ments. 
 
Customer acknowledges and agrees that TI 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 do not convey a license from TI to 
any third party intellectual property rights and TI expressly disclaims liability for infringement of third 
party intellectual property rights. 
 
TI 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 TI intellectual property right relating to any combina-
tion, machine, or process in which TI products, software or services are used. 
 
Information published by TI 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 TI 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, electronic or 
mechanical, including photocopying and recording, for any purpose without the express written per-
mission of TI. 
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1 Introduction 
This document describes the software architecture of the L1 part of the MP3 feature. 
 

2 MP3 solution block scheme 
Following block scheme gives an overview of TI Chipset MP3 solution: 
 

 

Figure 2.1: MP3 architecture overview 

 
MP3 decoder output is an audio stream with following specifications: 

 16-bit format 
 Stereo (if MP3 file is monophonic, on-the-fly conversion is performed by the DSP) 
 Sampling rate depends on the MP3 file 
 Length of buffers depends on the sampling rate of the MP3 file 

 
The MP3 decoder is in charge of setting the audio peripherals (Syren/C-port/DMA) so that the output 
audio samples are sent to the correct analog base band audio path. Some user audio settings that are 
more generic (volume, FIR, audio path: headset/handfree/handset) are directly managed by upper 
layer Audio Service. 
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3 General architecture 
The scheme below shows the MP3 solution general architecture: 
 

 

Figure 3.1: MP3 L1 architecture 

 
 
On MCU side: 

 The data source manager is in charge of the input stream management: it permits to adapt 
any stream to the implemented MP3 input which is a FIFO buffer. 

 The MP3 L1 copies part of its input FIFO buffer to the API memory as requested by the DSP 
in the MP3 interface. 

 
On DSP side: 
The MP3 module decodes the MP3 frames contained in its input buffer. A decoded frame will generate 
a few milliseconds of sound, and will always have the same size in bytes. So the exact duration of this 
frame depends on the frequency rate of the MP3 file. It varies from 24 to 36 milliseconds. The decoder 
writes directly to a ping-pong output buffer that is sent to the ABB via DMA and C-port.  
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4 MCU/DSP communication 
 The DSP is in charge of all MP3 decoding. However, since a MP3 file consists in a very large 

amount of data, the DSP can only have access to small chunks of MP3 data. The MP3 file can 
only be accessed by the MCU, and the MCU sends small chunks of MP3 data to the DSP 
when needed. 

 
 The communication mechanism between the DSP and the MCU to allow the exchange of data 

is a synchronous one and works with interrupts. When the DSP needs data, it sends an inter-
rupt to the MCU, with information to specify where the data must be stored, and how much is 
needed. After the specified buffer has been filled, the DSP gets notified by an interrupt from 
the MCU. 

 
 Events like pause, resume, stop, are also sent from the MCU to the DSP via this interface 

mechanism. Since the process must always stay synchronous, when the MCU wants to for-
wards such an event, it must wait for an interrupt from the DSP to send it. 
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5 MCU architecture 
 

 

Figure 5.1: flow diagram 

 
 
Role of each layer: 
 
MMI Control over the MP3 play: while file is to be played, start playing, stop 

playing, pause playing, resume playing, change position in file. 

Data Source Management Fills a buffer with MP3 data. Receives notification from L1 when a buffer 
is freed. 

L1A receives and handles command from MMI: activates and updates API 
HISR accordingly. 

L1S Configure audio peripherals and initialize DSP background task for MP3. 
API HISR Communicates synchronously with the DSP. Fills DSP buffer. 

DSP Decodes MP3 frames. Decoding is synchronized with output frequency 
rate using the DMA interrupt. 

H/W 
composed of DMA, C-Port and ABB. The DMA sends data to the ABB 
via the C-Port. Whenever a buffer is played, notification is sent to the 
DSP as an interrupt. The buffer for DMA being double buffered, the DSP 
has the time of the next buffer to be played to fill a new buffer.  
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