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INTERNATIONAL ELECTROTECHNCAL COMMISSON

SPEGQFICATION OF THE RADO DATA SYSTEM (RDS) FOR VHF/FM SOUND
BROADCASTING IN THE FREQUENCY RANGE FROM 87,5 TO 108,0 MHZ

FOREWORD

1) The IEC (Internationd Electrotechnicd Commissbn) is aworldwide organization for standardiation comp ising all_nationd dectrotechnical
committees (IEC Nationd Committees). Theobject of thel EC is b promoteinternationd co-operation on ghguestions mhgerning standadization
|n theelectrical ard electronlcflelds To thisend and in addmn toother actlvmes treIEC pubishes |iternatiorfd Stardards. Their preparaton

2) isi i , ssille, aN iohd consensusof opinion onthe
3) I i i € anchge plshed in the form of standads, echnical

4) In order to promote internationd unification, IEC N
maximum extent possile in their nationd ard regiona
regiond standard sHibe clearly indicaid in the latter.

nternationd Standads rangarently to the
C Standed and tte corresponding nationd or

5)

This International Standard IEC ¢ ; \ RCSubcmmittee 100A: Multimedia end-useaguipment,
: i ia g/stems and equiment.

Thisstandad is based@e derd EN 50067:1998 prepargdhte RDS Form, usingan earlier
specfication [8] that wal i [ i
Committees for voting u dure athefollowing documents:

=)

Report orvoting

/A34A/FDIS 100A/A39/RVD

Full informatio e approval of this standard canfoend in the report indicated in the above table.

Attention is drawn to th&kactthat therenay be Intellectual PropertRights (IPR in relation to certan provisionsof this
standard. IPR holders should rigtihe IEC of their clans.

This publication has not been ed in canplete accordance with the ISO/IEC Directives, Part 3.
Annexes B, C, G, H, K, and Q ardor information onj.

Annexes A, D, E, R, M, N, and FForm an integyral part of this standard.
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0 Scope

The Radio Dataystem, RDS, is intendgfor applicationto VHF/FM sound broadcasts in the gar87.5 MHz
to 108.0 MHz whit may carly either stereophonic (pilot-tongsiem) or monophonic programes. Themain objectives
of RDSareto enabéimproved funtionality for FM receiversand tomake then more userfriendly by usingfeatures such
as Progreime Identfication, Progrenme Service niaie disply and where applicable, amatic tuningfor portable and
car radios, in particular. Erelevant basic tuning and switchingommation theréore has to berplemented ly the ype
0 group (see 3.1.5.1), and it is not optional unfileey of the other possiblieatures in RDS.

to 1080 MHz, which cary stereophonic (piletone gstem) or monophoni
Recanmendation BS.45Q@).

It is important that radio-data receivers are rfééeted ly signa
channel.

The data signals acarried on asubcarrig whichNs added tohe steypuiltiplex signal (omonophonic signal
asappropriatgat theinput tothe VHF/FM trananitte diagrans of therdata source eqaipnt d thetransnitter and

pifot-tone it 2 Hz (see ITU-R Recomendation BS.450-2), the

During stereghroas
Since the tolerance Ci
tolerance on thé&requeny of the sak ereo broadcastsdst Hz.

In the cae when ARI and radio-data signals are traitted simultaneous}, the phase angle between the two
subcarriers shall be 9G 10°.


https://standards.iteh.ai/catalog/standards/iec/aeddc7ee-0130-4650-8375-1feccc42c60c/iec-62106-2000

-7 62106 © IEC:2000

@ LI |
Lo Lt Len
© | -
|

Sound ) Stereo coder Multiplex signal )
programme with + VHF f:M
@ ‘Ll—’—l-’i—‘—'—]-ruj—LrH—‘rLLr signals [ pre-emphasis transmitter

-——
19 kHz pilot-tone

@ LW/ reference signal
___________________________ N

-
I Biphase symbo! generator ' i
@\ Differential encoder } |
Dela . . | Suppressed-carrier
K NRZ Y Shaping filter :Amplimde .
i d lar t
Radio- to po d ™~
data impulse \ 2 coan
converter : N / 4
message /
source
@, @

7 kHz

: T - X i oscillator
1787.5 Hz bit-rate clock 2375 Hz \ \>

Figure 1 - Block diagra

Multiplex signal input
{from VHF /FM demodulator) N
er
— -————- — R .
- with\de-emph¥sis

Differential decoder

Integrate

|
and dump :
________ -
7777777777 2
Data
processor
e -
1187.5 Hz
hit-rate clock
57 kHz Bit-rate
subcarrier clock
recovery recovery

The overal datashapimy in this decoder comprises the filter F, and the data-shapimg inherent in the biphag symbol decoder. The
amgitude/frequency charaatristic of filter F, is, therefore, not the sane as thapiven in figure 3.

Figure 2 - Block diagram of a typical radio-data receiver/decoder
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1.3 Subcarrier level

The deviation rangof the FM carria due to the unmodulatel subcarrieis from+ 1.0 kHz tot 7.5 kHz. The
recanmended best eopromise is+ 2.0kHz ). The decoder/dmodulata shall also operate propgmvhen the deviation
of the subcarrier igaried within these nits durirg periods not less than 1@s.

In the case when ARI (see annex H) and radio-datalsigre transitted simultaneous), the reconmended
maximum deviation due to the radio-data subcarrier 1s2 kHz and that due to themadulated AR subcarrie shall be

reduced tak 3.5kHz.

The maximum pemitted deviation due to the opositemultiplex signal ist 75 kHz.

1.4 Method of modulation

The subcarrie is amplitude-modulatel by the shaped and biphase cod
is suppressed. Thisethad of modulationmay alternativey be thought oés & orm.of tw
with a phase deviation af 90°.

1.5 Clock-frequency and data-rate
The basic cloclrequeny is obtained 1 dividing

the basic data-rate of thgssem (seefigure 1) is A187.5 b

1.6 Differential coding

Q< iON& New input New output
(aftime t; (at time t) (at time t)
o~ 0 0
} 1 1
\ 1 0 1
\/ 1 1 0

where tis sane arbitray time and t, is the tme onanessage-data clock-period earlier, and wherendesage-data clock-
rate is equal to 1187.5 Hz.

H With this level ofsubcarrier, the level &fach sideband dlfie subcarrier correspontshalfthe
nominal peak deviation level of 2.0 kHzfor an"all-zeroes" message data strea (i.e. a
continuous bit-rate sine-wavéter biphase encoding).
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Thus, when the input-data level is 0, the outpoiaias unchangeftom the previous output bit drwhen an
input 1 occurs, the new output bit is thenpdement of the previous output bit.

In the receiver, the dateay be decodedybthe inverse process:

Table 2 - Decoding rules

Previous input New input New output
(attime t,) (at time t) (at time t)
0 0 0
0 1 1

1 0

1 1

and a logic 0 at sourt@e

These linpulse-pai shayp

8(t) + d(t -ty /2) 2)

Hilter H.(f), to give the required bandHited spectrm where:

nft, .
cos— if 0<f <2/,
4

0 it f > 21,

H.(f) = ®3)

and here

t =t s
11875

The data-spectrmashapindiltering has been split equalhetween the trangtter and receiver (to give optum
performance in tle presene of randan noisg so that, ideajl, the datdiltering at the receiver should be identical to that
of the trangitter, i.e. as given above in equation (3). The overall data-channel spshaping H(f) would then be 100%
cosine roll-df.
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The specifed transmitter and receiver low-padiiter responses, as fileed in equation (3) are illustrated in
figure 3, and the overall data-channel spasthaping is shown ifigure 4.

The spectrm of the trangnitted biphase-cod#radio-daa signd is shown infigure 5 and the tiefunction of
a single biphaseymbol (as trangitted) infigure 6.

The 57 kHz radio-data signal wdeem at the output othe radio-data source equoipntmay be seen in the
photayraph offigure 7.

o o g
=) 3 o

Relative amplitude  (f)

o
~

Figure 3 - Amplity

0 480 960 1440 1920 2400 Hz
Frequency

Figure 4 - Amplitude response of the combined transmitter and receiver data-shaping filters
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2 Baseband coding (data-link layer)

2.1 Baseband coding structure

Figure 8 shows the structuretbe baseband coding. The largestrgit in the structure is called group"of
104 bits each. Eacgroup canprises 4 bloks of 26 bits each. Eachlock comprisesan irformation word and a
chedword. Each iformation word conprises 16 bits. Each cHeword camprises 10 bits (see 2.3).

Group = 4 blocks = 104 bits (
Blockl | Block2 | Block3 | Blogks

= <

_ ~

T Block = 26 bits /\&\
R
Information word CMOM\}G@e&om

P - l/: \> S

e /A N

-7 /A

- - I

-7 Information word = 16 bits, /\(\ ) (\ Checkword = 10 bits
7 \ \ 4 )\/

\\
| N
m15|m14|m13|m12|m11|m10|mg|m8|m7|m6|mslp§|m3h\tql 9 CS|C7 |CG |C5|‘:4|03|C2 |C1 |C0

trucfth baséband coding

N

Figure 8 -

2.2 Order of bit tr m
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