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Important

Legal Notice

The information contained in this publication is subject to change without notice, and replaces and
supersedes all information previously supplied. This publication is supplied "as is" without warranty of
any kind, either express or implied, including but not limited to the implied warranties or conditions of
merchantability or fitness for a particular purpose. In no event shall Esslinger Data Engineering be
liable for errors contained herein or for incidental or consequential damages, including lost profits, in
connection with the performance or use of the supplied material whether based on warranty, contract,
or other legal theory. Esslinger Data Engineering assumes no responsibility for any consequences
arising from possible infringement of patents or the rights of third parties arising from the use of any of
the supplied material. No license is granted by implication or otherwise under any patent or other
rights of Esslinger Data Engineering.

This publication, as well as the associated software, contains proprietary information which is
protected by copyright. No part may be reproduced in any form, or stored in a database or retrieval
system, or transmitted or distributed in any form by any means, electronic, mechanical photocopying,
recording, or otherwise, without the prior written permission of Esslinger Data Engineering.

Copyright © Esslinger Data Engineering 1994-2008. All Rights Reserved.

This document and the information given herein are not to be understood as a replacement for the
RDS specification, nor the U.S. RBDS standard, nor any other related specification. Any functionality
required for proper operation and compliance is solely defined by the appropriate official specifica-
tions. Any recommendations in this document are given for advisory purposes only. No part of this
document must be understood to release a design engineer from the care he must take with RDS
system design, evaluation and test. The customer is responsible for assuring that proper design and
operating safeguards are observed to minimize inherent and procedural hazards. Esslinger Data
Engineering assumes no responsibility for applications assistance or customer's product design.

The default values and / or default compiler switch settings used in this RDS decoder library might not
be the optimal choice for your specific application. You are advised to consider and try alternative
settings in order to find the configuration which offers the best performance for your specific
application.
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A quick start: Topics you should read

Thank you for using our RDS decoder library. We would like to help you with some "do's and don't's"
around the library which are good to know when using the library for the first time.

Knowing these basics will prevent your design from showing malfunction or
inexplicable effects, and possibly helps you to save a lot of debugging time!

Who are you?

If you are already a user of the RDS library and replace an earlier library version with the current one,
please review chapter 1.8.1 Migrating from earlier library versions.

If you are new to the RDS library, we recommend that you read at least these chapters prior to
designing your system:

e 1.3 General Decoding concept
e 1.4 Bitstream Packing

They will give you a general understanding of how the library needs to interact with the other parts of
your application software.

Chapter
e 1.6 Customizing the RDS Library

tells you how to adapt the library to your specific requirements, helping you to save system resources
like RAM or CPU cycles which normally are scarce on embedded systems-

When starting application implementation you should familiarize with

e 1.5 Buffer Architecture and Buffer Sizes
e 4. Notification on Data Changes and Events (introduction only)
e 6. Architecturing an RDS decoding project

to learn details of RAM consumption, how RAM availability affects functionality and how a valid project
configuration must look like.

Whilst integrating the library to your overall application framework, always remember that chapters 2
and 3 are listing the Application Programming Interface (API) functions in the sequence you
normally are calling them in your application. Hence, it is good to have a look at every single API
function as it is listed one by one and ask yourself if you are calling it at the right time in your
application.
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1. Introduction

1.1 Overview of RDS / RBDS Decoding

The library described in this document provides functions to decode the Radio Data System (RDS) as
defined in IEC 62106:1999. As RDS and the U.S. Radio Broadcast Data System (RBDS) share the
same core features, it can egally be used for RBDS. Throughout this document, both the RDS and the
RBDS system are referenced through the common term "RDS". Whenever differences between the
systems become relevant, a distinct notice is given in the text. Note, however, that this library does not
cover any features which are proprietary to RBDS (apart for handling RDS/MMBS multiplex signals on
baseband level [see chapter 2.1], and of the different handling of PI code and Programme Type).

A standard RDS-enabled receiver usually comprises the following blocks:

gre s .
Baseband :
Tuner RDS clock : y)  decoder Group : User
+FM —»  demodulator i (groupsync | —p»  decoder —i P Interface and
demodulator daii—b + error : Data Display
: correction) :
Or, for a software-defined radio: Functions covered by this library
gre s .
;?_S Baseband
FMand RDS || stream: decoder Group User
IF —»{ A/D [P demodulator : (group sync decoder Interface and
(SW on DSP) + error Data Display
correction)

The RDS demodulator is usually a chip which outputs a serial bitstream together with a clock signal of
1187.5 Hz. Examples for RDS demodulator chips are the SAA6581 (manufacturer nxp), or TDA7478
(manufacturer ST). Alternatively, the demodulator can be implemented in software on a digital radio's
DSP.

The data provided by the demodulator must be fed into a data decoder in order to obtain the desired
useful data (e.g. Programme Service Name, Alternative Frequencies or Radio Texts). In standalone
RDS receivers this decoder is usually implemented as a firmware running on a microcontroller. The
first decoder layer performs processing of the baseband signal. Baseband decoding comprises group
synchronisation and error correction.

The second decoder layer performs decoding of the RDS groups provided by the baseband decoder.
The output of this layer provides the 'useful’ RDS data which is presented to the user or used internally
for tuning purposes.

In accordance with the abovely given explanations the RDS decoder library is split into two functional
blocks. The first block is the baseband decoder, performing group synchronisation as well as error
checking and correction. The input signal to this block is called the RDS bitstream which is output by
any kind of RDS demodulator.

At its output the baseband decoder provides the common RDS group structure which comprises 4
RDS blocks with each one having 16 bits. In addition to group synchronisation and error checking, the
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baseband decoder maintains statistics about the RDS signal quality. The baseband decoder is
described in chapter 2.

The second functional block is a group decoder which takes RDS groups at its input and provides
decoded RDS data at its output. The user application interacts with this decoder by calling the
appropriate "Application Programming Interface” (API) functions. The group decoder is described in
chapter 3.

An alternative RDS receiver design

Baseband decoding hasn’t necessarily to be done in software. There are also chipsets available
where the baseband decoder is combined with the RDS demodulator in a single chip. Examples are
the SZAA6588 (nxp) or TDA7333 (ST). Usually these chips output RDS blocks or entire RDS groups via
the 1°C bus.

The benefit of a RDS processor chip is that it helps to save CPU resources on the application-
processing microcontroller. And that you don't have to deal with baseband decoding (what, however,
you don't have to do anyway when using our RDS library). In practice, receiver designers must find the
tradeoff between possibly reduced costs by using a microcontroller with lower performance, and the
increased costs of a RDS processor (in comparison to a simple demodulator chip).

Tuner RDS RDS blocks or groups Group User
+FM —P> processor : P decoder —+P Interface and
demodulator chip : : Data Display

Using the RDS library with RDS processors is egally possible. In this case the data source for the
group decoder is directly the RDS processor chip. The baseband decoder software layer can be
omitted. The group decoder's API usage, as well as its output data, remain the same, no matter
whether a software or a hardware baseband decoder is used. See also chapter 1.3 General Decoding
concept

However, please note that a few things are different when using a hardware baseband decoder:

e Some small intermediate software layers may become necessary to transfer the RDS processor's
output data into a format that can be handled by the group decoder's input. Such intermediate
software layers are not provided with the RDS library code. The Esslinger field application
engineers are at your disposition, should you need assistance.

e RDS signal quality information can only be obtained from the RDS processor. So the extent of the
quality information depends on the chip. Some RDS processors provide just basic signal quality
information.

e On some hardware baseband decoders, the bitstream sync-up speed and the error correction
logic was found to work not as efficiently than in the software baseband decoder. The software
decoder uses sophisticated correction strategies which also consider a certain "signal history".
Hardware decoders usually implement a straightforward error correction approach.
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1.2 RDS Tutorial Application Architecture

Together with the RDS decoder library a test / demo / tutorial environment for the PC is provided. It
comprises the "RDSLibDemo" application pictured below, helper applications and RDS data samples.
The demo application is provided with all source codes as a project for Microsoft® Visual C++® 6 and
higher. Detailed information is provided in chapter 7 as well as in the "Readme" file in the CD-ROM's
root directory.

== RDSLibDemo (for, RDS °C" library) V1.7 - BasebandDec V4.4.1 GroupDec V3.6.0 [RBDS baseband support off]

 Signal Qualiy (Ch) Servica (CH1)| - Servica Detais (Ch1)—| - Date ¢ Time (Ch1}-| AF Irfo (Chl) EON(Ch1); ~DatalChl}; PGB ([Ch1)
SYNE Ry 0 | s L TP T4 MS | Dae Curent Dats DA o
Qual (100%) GC | 66 i [ e B Detaile | |DBase Wigw...
NENNEEE EG [ 11 & ECC | | PTy(d) Time  UTC
g B | LA (BT Dther Music Fiter: [none = JLE View
DI (Ch1)— ~Radio Text (Chi) adioTent Plus (Ch1)
U 5 5] I RT+class ’ﬂ ’Lﬂ
Ser Sterea || 15==>B |The best new and cutting edge music e i
I nterface Latest:  [The best new and culting edge music e
 Signal Qualiy (Ch2) Servioa (Ch2)-| - Servica Detais (Ch2)— - Date ¢ Time (Ch2)-| ~AF Irfo (Ch2) EON (Ch2); ~Data (Ch2); [ PGE (Ch2l-
. SN Rwl 0 PS L4 TP TA M5 | Dae Curent: | 943 Dt D&
(servmg ol O el el f N [ e (]
Qual (100%) GC | &7 Details | DBase Wiew.. 1EE
as an API WEEEEEE EG [ o || P ECC|| Pl Time  UTC = )
bvgtonx B[O | D% [ Popbusc | [ || Fiter [one = L‘Zhl e, |
tutorial DI (Ch2)— ~Radio Text (Ch2) adioText Plus (Ch2)
as well DI 8| 11==A [SWR3DIE KAl KARSTEN-SHOW ™ AmMikiolon: Kai Karsten [liciss Lo
e
Steteo [SWR3 VerkehrszentrumStau-Infos telefonisch unter 07221-8282° (L SIS LAE JOHTE]
Latest  [SWA3 DIE KAl KARSTEN-SHOW = Am Mikrafor: Kai K, STATIONRAME LONG inogly
- 0 Mikratan Kaifiarsten ltemtogglebit [0 Item running bit | 1
Tecsdefe ] Fiet W agig [ Pewsedecoding  ReseiChl | I sup1 BECarChi [2 2] TaGm (305 .
I ABDSmode 12 W 39kB  Sopdecodng | ResetCh2 | I Susp2 BEConCh2 [2 <] TelGm [ 307 Sumbols
Group D Callack, Channel 1 Group Dec Callback, Charnnel
( Cowt | 17 Caws | 2  Parl+2 | 0:00000003 | 000000000 ( Count| 53  Cawse | 2 Parl+2 | 0,00000002 | 0x00000000
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1.3 General Decoding concept

RDS decoding is performed by calling the tasks pictured below in an endless loop (the so called
decoding loop). Usually the RDS functions in the loop are processed every 100 to 500 milliseconds
(the so called decoding interval). The decoding interval's value is uncritical and can be selected
according to the the systems designer's regirements. However, it should be considered that the longer
the period is, the more RAM must be provided for data buffering in order to avoid data loss. RAM
availability may be a problem on certain microcontroller-based systems.

See our RDS Toolkit’s product brief
how to obtain pages 11 to 123 of this document.

Please visit
http://www.esslinger.de/download



