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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATION OF THE RADIO DATA SYSTEM (RDS) FOR VHF/FM
SOUND BROADCASTING IN THE FREQUENCY RANGE
FROM 87,5 MHz TO 108,0 MHz

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st
all national electrotechnical committees (IEC National Committees). The object| of IEC\s to promote

international co-operation on all questions concerning standardization in the electfical and
this end and in addition to other activities, IEC publishes International Stangd Wi e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any ¢ i interested
in the subject dealt with may participate in this preparatory work. i g 9
governmental organizations liaising with the IEC also participate in fki . |E aborates closely
with the International Organization for Standardization (ISO) in accorda v
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3)

4)

5) Independent certification bodies provide conformity

marks of conformity. IEC is not responsible for any

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

the publication, use of, or reliance upon, this IEC Publication or any other IEC

8) ormative references cited in this publication. Use of the referenced publications is

9) to the possibility that some of the elements of this IEC Publication may be the subject of

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

International Standard IEC 62106 has been prepared by technical area 1: Terminals for audio,
video and data services and content, of IEC technical committee 100: Audio, video and
multimedia systems and equipment.

This second edition cancels and replaces the first edition, published in 2000 and constitutes a
technical revision.

The main changes with respect to the previous edition are listed below.

e the list of RDS country codes, inclusive of the extended country codes, has been updated
in Annexes D and N;

e Annex E, containing the character code tables to be used in RDS has been updated;

e RadioText Plus has been added as a new feature in Annex P;

e Enhanced RadioText has been added as a new feature in Annex Q.
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NOTE 1 IEC 62106:2000 (first edition) and IEC 62106:2009 (second edition) have the same main text and annex
structure. However, the main text of this edition is slightly restructured to more closely conform to
ISO/IEC Directives, Part 2. Nevertheless, cross-referencing between this edition and the previous edition remains
possible. To find the corresponding subclause quickly, it is basically sufficient to subtract 3 clauses. Example: see
6.1.5.1 becomes, see 3.1.5.1 in the first edition.

The text of this standard is based on the following documents:

CDhV Report on voting
100/1454/CDV 100/1557/RVC

Full information on the voting for the approval of this standard can be fo
voting indicated in the above table.

NOTE 2 For technical reasons equations and some figures had to be left gEx jn accordance
with the ISO/IEC Directives, Part 2.

* reconfirmed;
* withdrawn;

» replaced by a revised edition, or
*+ amended.
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SPECIFICATION OF THE RADIO DATA SYSTEM (RDS) FOR VHF/FM
SOUND BROADCASTING IN THE FREQUENCY RANGE
FROM 87,5 MHz TO 108,0 MHz

1 Scope

This International Standard describes the Radio Data System, RDS, intended for application
to VHF/FM sound broadcasts in the range 87,5 MHz to 108,0 MHz which may carry either
stereophonic (pilot-tone system) or monophonic programmes ( i
references ITU-R Recommendations BS 450-3 and BS 643-2). The

using features such as Programme Identification, Programme
where applicable, automatic tuning for portable and car radios

ISO/IEC 10646,
(UCS)

ISO 14819 (all parts),
message Coding (TMQ

0 ITU Operational Bulletin 897, dated 2007-12-01

Geneva as Anne

US NRSC-4-A, National Radio Systems Committee — NRSC-4-A: United States RBDS
standard

ETSI EN 301 700, Digital Audio Broadcasting (DAB); VHF/FM broadcasting: cross referencing
to simulcast DAB services by RDS-ODA 147

3 Abbreviations and conventions

For the purposes of this document, the following terms and definitions apply.

3.1
AM
amplitude modulation (broadcasting)
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3.2
ARI
Autofahrer-Rundfunk-Information, see annex H

3.3
FM
frequency modulation (broadcasting)

3.4

group type and version

RDS uses 16 data groups, 0 to 15, each with either a version A or B. The combination of a
particular group and a particular version is then called group type, OA for example, or type OA
group. For example, type 0 group means version A and B of data group 0.

3.5
hexadecimal notation
throughout this standard the C notation “Ox” is used for hex (ba 6) b

3.6

LF

long wave broadcasting frequency band (ITU, Regio

3.7

MF

medium wave broadcasting frequency band 3 Regiv
3.8

RDS specific abbreviations injti %

3.9

VHF

very high freque i re Band Il, that is 87,5 MHz to 108,0 MHz, only
(ITU)

4 Modula ics of the data channel (physical layer)

4.1

The Radio Da y is intended for application to VHF/FM sound broadcasting

transmitters in the~cange 87,5 MHz to 108,0 MHz, which carry stereophonic (pilot-tone system)
or monophonic sound broadcasts specified in ITU-R Recommendation BS.450-3.

It is important that radio-data receivers are not affected by signals in the multiplex spectrum
outside the data channel.

The data signals are carried on a subcarrier which is added to the stereo multiplex signal (or
monophonic signal as appropriate) at the input to the VHF/FM transmitter. Block diagrams of
the data source equipment at the transmitter and a typical receiver arrangement are shown in
Figures 1 and 2, respectively.

4.2 Subcarrier frequency

During stereo broadcasts, the subcarrier frequency will be locked to the third harmonic of the
19 kHz pilot-tone. Since the tolerance on the frequency of the 19 kHz pilot-tone is £2 Hz
(ITU-R Recommendation BS.450-3), the tolerance on the frequency of the subcarrier during
stereo broadcasts is £6 Hz.
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During monophonic broadcasts the frequency of the subcarrier will be 57 kHz + 6 Hz.

ty
S

Ol ur_r—
® LU

VHF/FM

transmitter

] | Ll Left
@ TT TT I Sound -] Stereo coder Multiplex signal r\
programme with _|_
@ signals = pre-emphasis ‘\P/
Right 19 kHz pilot-tone
@ reference signal
/
- - - — = == — Al
i Biphase symbol generator i
(D\ Differential encoder : |
i Delay ST | Suppr sed-:arvie(
) NRZ oping tilter (a gy damodulate
|
Radio- I to polar tq ; :
data | impulse [ 2 Ty
i converter A 4
message "
source I
| 57 Ktz
| ubcarier
| ; i
‘ 22 57 kHz
) illat
1187.5 Hz bit-rate clock \/ oscillator

Multiplex signal input

{from VHF

Figure 1 — Block diagram o

/FM demodulator)

f

1er\go‘der

with dedemphasis

&

57 kHz

Linear

Y

ound programme signals

Integrate
and dump

57 kHz
subcarrier
recovery

Bit-rate
clock
recovery

1187.5 Hz
bit-rate clock

gquipme

at the transmitter

© _fuuLr

Ditterential decoder

Date
processor

*NOTE The overall data-shaping in this decoder comprises the filter F; and the data-shaping inherent in the
biphase symbol decoder. The amplitude/frequency characteristic of filter Fq is, therefore, not the same as that
given in Figure 3.

Figure 2 — Block diagram of a typical radio-data receiver/decoder
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4.3 Subcarrier phase

During stereo broadcasts, the subcarrier will be locked either in phase or in quadrature to the
third harmonic of the 19 kHz pilot-tone. The tolerance on this phase angle is + 10°, measured
at the modulation input to the FM transmitter.

4.4 Subcarrier level

The deviation range of the FM carrier due to the unmodulated subcarrier is from +1,0 kHz to
17,5 kHz. The recommended best compromise is +2,0 kHz (see NOTE). The decoder/
demodulator shall also operate properly when the deviation of the subcarrier is varied within
these limits during periods not less than 10 ms.

NOTE With this level of subcarrier, the level of each sideband of the subcarrier corre
peak deviation level of 2,0 kHz for an ‘all-zeroes’ message data stream (i.e. a contin
biphase encoding).

onds to kalf the nominal

The maximum permitted deviation due to the composite multipl

4.5 Method of modulation

The basic clock frequency is obtained (by dividing\the tragsmitted subcarrier frequency by 48.
Consequently, the basic data : sy

4.7 Differential coding

The source data@e ansmijte
New input New output

. g (at time t;) (at time t;)
\ Do 0 0

0 1 1

1 0 1
1 1 0

— Encoding rules

where t; is some arbitrary time and t,_, is the time one message-data clock-period earlier, and
where the message-data clock-rate is equal to 1 187,5 Hz.

Thus, when the input-data level is 0, the output remains unchanged from the previous output
bit and when an input 1 occurs, the new output bit is the complement of the previous output
bit.

In the receiver, the data may be decoded by the inverse process:



