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ROHDE & SCHWARZ

HERSTELLER - BESCHEINIGUNG
zur Funk - Entstérung gemas Verfigung des BMPT

Hiermit wird bescheinigt, daB der / die / das:

RDS-CODEC Kassette DMCO1C 2046.7000.02

(Gerat, Typ, Bezeichnung)

in Ubereinstimmung mit den Bestimmungen der BMPT-AmtsblVfg 243 / 1991 funkentstort ist.
Der vorschriftsmaBige Betrieb mancher Geréte (z.B. MeBsender) kann allerdings gewissen Einschrankungen
unterliegen.

Dem Bundesamt fiir Zulassungeh in der Telekommunikation wurde das Inverkehrbringen dieses Gerates
angezeigt und die Berechtigung zur Uberprifung der Serie auf Einhaltung der Bestimmungen eingerdumt.

Diese Hersteller - Bescheinigung ist das Ergebnis einer Prifung, die durch die Qualitatssicherung der Firma
ROHDE &SCHWARZ in Ubereinstimmung mit den oben angefiihrten Bestimmungen durchgefiihrt worden ist.

Achtung!

Bei Verwendung des Gerétes an offenen MeBaufbauten ist darauf zu achten, daB die Stérstrahlungsgrenz-
werte gem. AmtsblVfg 243/1991 an den Grenzen der Betriebsrdume oder der zusammenhdngenden
Betriebsstétte unter allen Betriebsbedingungen eingehalten werden.

(AmtsblVfg 243/ 1991 Anlage 1, § 2, Abs. 1.8.1)

Dieses Gerdét erfullt auch in MeBsystemen zusammen mit weiteren funkentstérten ROHDE & SCHWARZ -
Geréten die Bestimmungen des BMPT. Werden Anlagen mit anderen Geraten zusammengestellt, so ist der
Betreiber dafir verantwortlich, daB auch diese Anlagen die Funkstérgrenzwerte gemaB AmtsblVfg 243 /1991
einhalten. Hierbei kommt der Verwendung ausreichend geschirmter Verbindungskabel besondere Bedeu-
tung zu. '

(AmtsbiVig 243/ 1991 Anlage 1, § 2, Abs. 5)

ROHDE & SCHWARZ GMBH & Co. KG

A .
Minchen, den 07.07.93 (@ W\,\

(On und Tag) chrift
2046.7000.02 - O1

095 0326 - 0392
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DMCOT1 represents the third generation
of RDS equipment from Rohde &
Schwarz. Thanks to the know-how
gained over many years and the use of
advanced technology, it was possible to

produce an extremely compact and fa-

RDS Codec DMC 01

Coder and decoder in one —

as a bench model or system rackmount

vourably priced device. Its range ex-
tends from general RDS applications via
paging, TMC and EWS functions
through to the use as an RDS/VRF sys-
tem unit in broadband communication

systems and low-power FM fransmitters.

&

ROHDE & SCHWARZ

RADIODATA SYSTEM



RDS Codec DMC 01

For several years, the Radio Data Sys-
tem (RDS) has been an integral part of
public and private VHF-FM broadcast-
ing in most European countries. In the
USA, the Radio Broadcast Data System
(RBDS), an adaptation of the European
RDS standard, opens up another wide
field of application so that RDS will
gain increasing importance world-
wide. Future applications by a multi-
tude of users as described in the Rohde
& Schwarz brochure "The Radio Data
Wonderland" (PD 756.8955.22) pre-

sent new requirements as regards the

price and functions of RDS coding and
decoding equipment. For this reason
Rohde & Schwarz developed the fa-
vourably priced RDS Codec DMCO1
in addition to the FM Radio Data Coder
DMCO05 and FM Radio Data Decoder
DMDCO05 to ARD/Telecom specifica-
tions. The following features played a
key role in the new development:

¢ maximum performance both in
terms of hardware and software
(RDS coder/decoder functions and
VRF signal generation in one unit)

* use with any VHF-FM fransmitter
for all applications (hardware and
software flexibility)

Front and rear panels of DMCO1 bench model

'+) ® ROHDE&SCHWARZ  RADIO DATA CODEC - DMC 01

¢ reducing the size fo a minimum
thanks to the use of special LS|
components (eg communication
controller, ASICs)

® communication of several codecs
(master-slave operation) via
RS-485 interface or serial bus
(SERBUS) (under preparation)

* simple firmware update [eg for fu-
ture RDS functions) via serial inter-
face with the aid of flash EPROMs

and special gate array

To enable universal use of the equip-
ment in different countries and for dif-
ferent transmitters, the codecs comply
with a number of technical prerequi-
sites. It is for instance possible to vary
the RDS signal level at the coder output
within wide limits so that a defined RDS
deviation can be set for different trans-
mifter input impedances. Moreover,
DMCO1 enables the summation of the
stereo MPX and the RDS signal. This
proves useful if the associated stereoco-
der is not equipped with an RDS signal
input. Synchronization of DMCO1 s
possible by way of the 19-kHz pilot or
directly to the MPX signal of the stereo-
coder. Finally there is the versatile re-
mote-control  capability of DMCOT
which allows system integration with-
out any problem.

BECODER {2046.6004.02) | scr 1081m5/001
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Technical description

The hardware ...

The RDS equipment comes in two mod-
els using the same basic module:

® bench model DMCO1 (1 height
unit)
¢ plug-in unit DMCO1C for 19"
adapters
— upright incorporation in NU
system adapter (5 height units)
and
— lying flatin 19" Adapter ADAPTR
(1 height unit)

The heart of the basic module is a
powerful microcomputer for control-
ling the hardware functions, manag-
ing the RDS data and driving the inter-
faces. Depending on the extension,
four to six RS-232-C interfaces are
available (partly switchable to RS-
485). The software is organized in
electrically erasable flash memories so
that firmware update is possible via
the serial interfaces without exchang-
ing EPROMs. Functions such as non-
volatile data storage, watchdog, real-
time clock, remote-control inputs and
signalling relays are standard with

DMCO1.

Two DMCO1 C units in a KB-80 cabinet, the 19”
Adapter ADAPTR being required for incorpora-
tion. Also fitted: two horizontal front panels
[Mounting Kit DMCO1R)

The RDS and VRF signals are pro-
duced by digital synthesis. The stored
samples are read out by an RDS/VRF
ASIC, which includes the complete log-
ic circuitry, and then D/A-converted.
The ASIC also contains the digital cir-
cuits of clock and synchronization
processing.

The analog RDS/VRF level amplifier
can be adjusted in 10-dB steps from O
to 30 dB for matching with different
transmitter input impedances, fine lev-
el adjustment is quasi-continuous in the
selected gain range. The signals are
applied and brought out via decou-
pled balanced and unbalanced inputs
and outputs on the front and/or the
rear panel depending on the codec
model.

If DMCO1 is operated with a stereo-
coder that comes without an auxiliary
signal input (eg SCA), the internal
summing amplifier of DMCO1 com-
bines the stereo MPX and RDS as well
as VRF signals. In the case of an AC
supply failure for instance, the trans-
mitted program signal is through-con-
nected from the MPX input to the
MPX/RDS output via a bypass circuit.

The RDS decoder chip decodes the re-
ceived MPX/RDS signal and refrieves
the RDS data. With the data-link (re-
broadcasting) function, these data are
applied to the microcomputer which
generates the new RDS data stream.

STt AP WPY-DIT
—

.. and the associated software

The software for RDS Codec DMCO01
is based on software proven many
times over and implemented to ARD/
Telecom specifications in DMC05
and DMDC 05, the separate software
for coder and decoder being com-
bined
DMCO1. Existing protocols for infer-

to form the software for
faces, internal software configurations
and customer-specific extensions have
been maintained and new functions
(eg menu and device control) includ-
ed. This ensures maximum compatibil-
ity with the existing product line. Al-
though the hardware is new, the cus-
tomer can continue to use the existing
application software and add only the
required new functions. As before, the
coder software supports several data
sets, the data input and output via line
interfaces (important for instance for
CLUB, a coder loading and utilization
program) and the internal sequence
control. New implementations are
TNPP and the universal EBU protocol
for paging applications for instance.

With the decoder software all RDS
data are evaluated, read out on the dis-
play (of the bench model) and output
via interfaces. In the case of outoftoler-
ance conditions monitoring functions
for RDS data and block error rates re-
lease messages allowing continuous
check of the transmission quality.

FERNEEDE RAIWG | REMETE CONTROL

RDS Codec DMCO1 3



Specifications

RDS signal

Coding
Modulation

Centre frequency

Bandwidth

Level

RDS level ranges
with 0-dB gain
with 10-dB gain
with 20-dB gain
with 30-dB gain

Phase
RDS pilot

RDS-VRF

Linear distortion

VRF signal
VRF level ranges

with O-dB gain

with 10-dB gain

with 20-dB gain

with 30-dB gain
Modulation depth

A to F area identification

Traffic announcement

identification

(area identification (BK) can

be switched off]

Signal generation

RDS/VRF amplifier
Max. output level
Gain

Level variation

Synchronization
External

Internal

Inputs
Sync/MPX summation

Connector

Type

Max. input level
Pilot level

Input impedance
Unbalance rejection

MPX decoder (rebroadcasting) input

Connector

Type

Max. input level
Input impedance
Unbalance rejection

Decoding

Functions

to CENELEC EN 50067 and ARD
standard specifications 5/3.8
differential and biphase
double-sideband amplitude modula-
tion (DSB-AM) with suppressed carrier
57 kHz +6 Hz

+2.4 kHz

5510 437 mVy,

17410 1,381 mV,
550 to 4,370 mV,,,
1,740 to 13,800 mV,,

PP

adjustable in steps of <1°, range O to
360° referred to 57 kHz

switchable 0°/90°

<0.5 dB between upper and lower
sidebands

to ARD standard specifications 5/3.6
all with area (BK) and traffic an-
nouncement (DK) identification

416 to 950 mVPp

1,315 to 3,004 mVpp

4,160 to 9,500 mV 5

... to 14,000 mVpp

60% +5%

30% 5%

digital signal synthesis by RDS/VRF
gate array (ASIC)

14 Vp into 600 Q
link-sblected, 0/+10/+20/+30 dB
<0.5 dB

to auxiliary pilot of stereocoder or to
pilot of MPX signal, frequency 19 kHz
+2 Hz

automatic switchover to internal crys-
tal oscillator if external pilot fails,
frequency 19 kHz +2 Hz

either for 19-kHz pilot or for complete
FM stereo MPX signal

Lemosa Triax series O or BNC
balanced or unbalanced

k4 VPP

TTL (squarewave) or 0.4 Vppto 1 Vpp
(sinewave)

>5kQ

>34 dB to DIN 45404 (40 Hz to

76 kHz)

MPX input for RDS decoder; the de-
coded RDS information may be used
for rebroadcasting applications (inter-
nal data link)

Lemosa Triax series O or BNC
balanced or unbalanced

9V

>5 EE}

>34 dB to DIN 45404 (40 Hz to

76 kHz)

evaluation in part to ARD standard
specifications 5/3.9

display and output of decoded RDS
data, detection of information
change, synchronization errors, block
error rates with fault message, source
monitoring, error defection switchable
to error correction

Outputs
57-kHz (+MPX) main output
Connector
Type
Max. load
MPX summation
Gain
Level variation
Frequency response flatness

{40 Hz fo 76 kHz)

57-kHz (+MPX) test output
Connector

Type

Interfaces

Remote control

Connector
Messages

Data interfaces

DMCO1
DMCO1C

Connector
Transmission rate
Data format

Data processor

Front panel (DMCOT1 only)

Display

General data

Rated temperature range
Operating temperature range
Storage temperature range
Power supply
Dimensions (W x H x D)
Bench model (DMCO1)
Plug-in RDS Codec (DMCO1 C)
19" rackmount (ADAPTR)

Lemosa Triax series O or BNC
balanced or unbalanced, no DC com-
ponent, with bypassing circuit

300 Q [15000 pF

link-selected, DC-coupled

0dB

<0.5dB

<0.5 dB

rating same as main output
BNC
unbalanced

16 active-low TTL inputs with internal
pull-up resistors

37-contact D female, subminiature
16 floating relay contacts (for DC:
max. 100V, 0.5 A, 10 W); two mes-
sages codable to optocouplers or TTL
ports

for input and output of RDS data and
setup functions; two interfaces switch-
able to RS-485

6 serial interfaces, asynchronous,
RS-232-C

4 serial interfaces, asynchronous,
RS-232-C

9-contact D male, subminiature

300 to 19,200 baud

selectable

16-bit microprocessor 80C186 EC-
16, flash memory, battery-supported
SRAM, EEPROM, realtime clock, en-
hanced serial communication control-
ler, gate array for firmware update
via serial interface; RDS data man-
agement for 8+1 software-defined da-
ta sets and for nonvolatile device con-
trol (modulators, interfaces, front pan-
el) and storage of device status

software-driven menu functions for de-
vice setup, selection of operating
mode, level, data sets, fault message
and all decoder functions as well as
display of RDS information and oper-
ating parameters

LCD with 2 x 40 characters

+5 to +45°C

0 to +50°C

—-40 to +70°C

88 to 264V, 47 to 63 Hz

426.7 mm x 43.2 mm x 460 mm
37.1 mm x 207.5 mm x 437 mm
482.6 mm x 43.2 mm x 465 mm

REGHG 1038801
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Versatile RDS applications

The increasing importance of RDS as a

commercial multidata service with
VHF-FM sound broadcasting opens up
numerous applications for the RDS co-

decs:

DMC 01 for low-cost applica-
tions

Many local transmitters or small trans-
mitter networks use RDS merely to
transmit the program service name
(PS) for program identification. If a
transmitter network operates on differ-
ent frequencies, the alternative fre-
quencies [AF) included in the RDS
data stream allow the car driver to re-
ceive the same program during an ex-
tended drive. To cost-conscious users
in particular, DMCO1 offers a profes-
sional, low-cost entry into RDS and al-
lows step-by-step system extension for
dynamic data, paging, remote control
and diverse other services.

DMC 01 for paging systems

For operating an RDS paging system,
especially reliable and powerful cod-
ers are indispensable to ensure safe
and fast RDS information processing.
Application of the paging data is by
TNPP (Telocator network paging pro-
tocol) or the universal EBU protocol.
The decoder functions of DMC 01 with
its paging evaluation software allow
decoding of the transmitted paging
data for monitoring with full display of
the paging information on a PC. More-
over, monitoring of the RDS transmis-
sion quality in general is possible us-
ing the infegrated RDS monitoring
functions.

DMC 01 for TMC applications

With digital traffic radio, ie traffic
message channel (TMC), coded infor-
mation is sent via RDS on the place,
cause, type and duration of traffic
holdups combined with instructions for
the road users. Codecs DMCO1 han-
dle insertion of the TMC data at the
transmit end as well as evaluation,
monitoring and display at the receive
end, eg for intelligent traffic-jam indi-
cators and active road signs along
critical road sections.

DMC 01 for emergency broad-
casting systems

If disasters or major accidents occur,
RDS emergency warning systems
(WARI, EWS) are used to transmit,
over the regions concerned, digital
switching signals for siren control,
alarms addressed to the emergency
services and instructions for the popu-
lation at large. For this reason
DMCO1 is equipped with special re-
mote-control functions for switching
over between normal and emergency
operation as well as with EWS-specif-

ic RDS data generation.

DMC 01 for RDS applications in
broadband communication

A growing number of FM programs
distributed in broadband communica-
tion (cable) networks are provided
with RDS. The RDS data are generated
either directly at the broadband com-
munication headend or, with FM pro-
grams received, retrieved from the
multiplex signal, processed and ap-
plied as the new RDS signal o the FM

modulator for feeding the cable net-
work (rebroadcasting). For this pur-
pose, the plug-in RDS Unit DMCO1C
with integrated rebroadcasting func-
tions is available for use in the NU sys-
tem from Rohde & Schwarz.

DMC 01 for low-power FM trans-
mitters

In the NU system RDS Unit DMCO1C
allows low-power FM transmitters be-
tween 20 and 400 W to be equipped
with RDS at a favourable price, the in-
stallation requiring a minimum of

space and effort.

DMC 01 to ARD/Telekom speci-
fications

The ARD/Telekom RDS specifications
stipulate in detail the hardware and
software characteristics of RDS/VRF
equipment. To enable the use of Co-
decs DMCOT1 in accordance with the
specifications, these standards were
taken as a reference in the design of
the implemented functions. This holds
for the data interfaces, hardware and
software functions, signal parameters,
internal sequence confrol, monitoring

functions, data link function, etc.

Further applications

DMC 01 is also suitable for use in nav-
igation and  localization  systems
based on DGPS (Differential Global
Positioning System), for text and data
transmission to newspanels and large-
size displays as used in advertising,
news distribution, traffic control, etc.

RDS Codec DMCO1 5



Pilot or MPX

program signal

B SHED S

Bypass
circvit

4 to 6
RS-232-C [RS-485) <4+~

Remote control —
16 inputs

16 signalling relays <&

Synchronization

flash memory

icrocomputer
Peripherals, e
cc ication
controller, RDS

data stream

RDS data link
RDS
Received — decoder
MPX/RDS signal {rebroadcasting)

Ordering information

Order designations

Bench model (basic model)

Plug-in unit (basic model)
including power supply,
suitable for NU broadband
communication system or for
use in 19" racks

RDS Codec
DMCO1

Plug-in RDS Codec
DMCO1C

Special models of DMCO1/DMCO1 C on request

Digital
modulator
RDS (VRF)
samples,

RDS ASIC

Summing
amplifier

:E RDS [VRF)

Level amplifier

2046.6004.02

Oto30dB

Accessories for bench model

19" Mounting Kit with connectors
(3 x Lemosa)

Set of Mating Connectors
(2 x 37-contact D subminiature)

Accessories for plug-in unit

Set of Mating Connectors
(2 x 37-contact D subminiature)

DMCO1-T
DMCO1-T

DMCO1-T

Main
output

MPX +
RDS (VRF)

I > p-Test
output

2046.6404.02

2046.6410.02

2046.6410.02

For incorporation into 19" racks an adapter is available accepting one or
two DMCO1 C plug-ins. For this purpose the following accessories are re-
quired:

2046.7000.02

19" Adapter including blank panel
Mounting Kit for ADAPTR (two
DMCO1 C horizontal front panels) DMCO1-R

ROHDE & SCHWARZ

Rohde&Schwarz GmbH & Co. KG - Mihldorfstrale 15 - 8000 Miinchen 80 - Germany
Telephone +4989 4129-0 - Fax +4989 4129-3567

ADAPTR

2046.7300.02

2046.7100.02

493 (Pe ba)

Printed in Germany

PD 757.0435.21 - Printed on chlorine-free paper - Subject to change - Data without tolerances: order of magnitude only



DMCO1 - DMCO1C Preparation for Use

2 Preparation for Use

2.1 Putting into Operation

211

i
(")

AC Supply

The device can be operated in the AC
supply range from 88 to 264 V without
any manual switchover being necessary.

The power fuse is located in the device A fuse
failure is indicated on the front panel of the
DMCO01 rackmount and signalled at a contact of
the MESSAGES connector.

The DMCO1C plug-in is provided exclusively for
fault signalling at the rack connector (X11, power

supply).

2.1.2

To observe the RF| regulations related to the
radio protection mark, shielded cables must be
used for connecting the interfaces, the shields
being taken to protective earth. Moreover,
metallized connector shells should be used and
connected to the shield.

RFl Regulations

2.1.3 Installation

The 57-kHz subcarrier signals are added to the
stereo multiplex signal at a suitable summing
point. Normally the auxiliary signal input of the
stereocoder is used. For this purpose the main
output should be connected to the auxiliary
signal input of the stereocoder.

If an MPX signal is available, the integral
summing point of the DMC01 or DMCO01C can be
used.

The 57-kHz output signal should be synchronized
to a 19-kHz pilot to obtain frequency- and phase-
locked coupling as required by the specifications.
For this purpose the auxiliary pilot output of the
stereocoder is normally connected to the sync
input (main input) of the DMC.

If no auxiliary pilot is available, synchronization
to the pilot carrier of the MPX signal is possible.

Synchronization is not required for transmission
systems using no pilot. In this case the 57-kHz
subcarrier is produced by a crystal oscillator.

R R I IR e p SNSRI RS —
i
B pass
i # y
! X201 INQ
K19 1 VvV MPX addition ; .
Main input | Main output
SYNC RDS (+ VRF + MPX)
MPX + pilot Ix6
orpilotonly | LD Pilot RD:"C(‘);:::I'
\ wi
! 0/10/20/30dB Test output
! A X100-X130 xg1 RS (+VRF+MPX)
] .
: i
: y i
] . .-?..1..?-..5
input Ixg -t =F=-=
DECODER ).”.D_ RDS | o Computer i eV esvrav i
MPX +RDS decoder i
R7e ! Power

Remote Signal-
control hng tor

e e SSSS Y

Moni- DTE

| 8810264V

DTE DYE DTE DYE

Monitor and DTES connectors provided
on DMCO1 rackmount (design 90) only

Fig. 2-1 Block diagram of DMC01 and DMC01C

2046.6004.02
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DMCO01 - DMCO01C Preparation for Use

Installation

In most cases the DMC will be installed at the VHF-FM transmitter (usually in the transmitter rack). The
following modes of operation are possible:

a) Operation of RDS coder with stereocoder

L
Stereo MPX -~ > t0
R coder MPX signal with 19-kHz pilot transmitter
Pilot ,:gg‘ and 57- kHz subcarrier from
DMCO! with RDS ( + VRF)

Program line

19 kHz pulot, TTL level

(or MPX signal with pilot SJ;‘XC - - ?.:r; 57- kHz subcarrier
in n 5
3 m;m out ;:n with RDS (+VRF)
RDS CODEC DMCO1 coding:
MPX DMC01 (C) X201 MPX addition off
DEC_ | B'epc&der X202 MPX addition off
Test 5.7.'.‘;'; X203 Bypass off
Data 31 DTE output X204 Bypass off

Fig. 2-2 Installation of DMCO1 with stereocoder

b) Operation of RDS coder with MPX signal

SYNC STkHz
. MPX [ - '(P_ — L MPX o
Program line MPX signal uith prot | "™PUt OUtPUt | MPX signal with 19-kH: pilot transmitter
(without57-kHz signal) ) .
soesirvicscst | RDSCODEC | pudT it
Mex DMCO1 (C)
—] ponoder 57kHz _ DMCO1 coding :
Test | +MPX X201 MPX addition on
> 2 10213 tput .y
Data outout I X202 MPX addition on

X203 Bypasson
X204 Bypasson

Fig. 2-3 Installation of DMCO1 without stereocoder

¢) RDS data link

P i
-
H et Main Main » tO
Program line | input @ output R . . - i
MPX signal wuh puot MPX signal with 19-kHz pilot transmitter
(without57-kHz signal) RDS CODEC and 57- kHz subcarrier from

DMCO01 with RDS (+ VRF)

MPX DMCO01 (C)
Basic data DEC; Decoder DMCo1 coding J
57-kHz subcarrier | X201 MPX addition on
with RDS ( +VRF) 57 kHz X202 MPX addition on
.. Test | +MPX X203 Bypass on
Additional »J DTE output P>
data 04 Bypass on
Addition of MPX signal also possible in stereocoder (see Fig. 2-2)
Fig. 2-4 Installation of DMCO1 with data link
Coding depending on mode : Output level _ X100/X110/X120/X130
(see also Section 2.2) Addition of MPX signal - X201/X202

Bypass X203/X204

2046.6004.02 -6- E-1
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2.1.4 Switchingon
See Fig. 2-5: Sequence of startup

Upon power up a warm start is performed as
standard. The setup prior to switching the device
off is maintained, ie restored.

A warm or a cold start can be performed
depending on how long the RESET key is held
down:

Cold start: brief stroke (<1 second)
Warm start: pressing the key down for >2 seconds

Depending on the model, the type of start is
indicated on the front panel and/or a computer
(terminal). Next all internal tests are carried out. If
a fault is found, a message is issued.

Cold start

A cold start causes default initialization of the
device setup and clears all data backed up by the
battery.

A cold start occurs upon switching the device on
for the first time or after briefly pressing the
RESET key. This also takes place if the battery or
RAM is found to be faulty upon power up or after
entering the cold start command on a serial
interface. In the case of a cold start all LEDs and
all pixels of the alphanumeric display will light up
on the DMCO1 front panel.

Warm start

Upon power up a warm start is performed as
standard. Moreover, a warm start is produced
after pressing the RESET key (>2 seconds) and
after entering the warm start command.

In the case of a warm start the device setups, the
switching and operating states as well as the
contents of the data and error memories saved in
the battery-supported RAM are used. The device
continues operation with the settings and data
valid prior to switchoff. A failure of the AC supply
may however affect the data memories.

2.1.5 Putting the Device

into Operation

Note:
The device is supplied with preset values, eg
phase and level. These default values are used
after each cold start.

Basically the device is thus ready for operation.

Use in Europe:

Normally a stereo transmission system with a 19-
kHz pilot is used. After putting the device into
operation the phase of the 57-kHz subcarrier
should be adjusted to that of the 19 kHz pilot and
the level should be checked.

Use in America:

The levels used are considerably higher than in
Europe. Since, however, no pilot signal is used, a
phase adjustment is not required, ie the preset
(default) values will always be used.

command Switch off Response of Pressing of command
WARM START power failure watchdog RESET key COLD START
RESET key:
- L >2 s=warm start Cold start
+ V::;r':‘ <1s =cold start z
The type of start
Is a fault is ingcated on
signalled by the the front panel
ba?tery test or the and on the
batter Yk'zuhﬁmned yes terminal interface.
2
| 5
> > || Warm start
(& [LWarmstart |

Fig. 2-5 Sequence of device start
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Required equipment

See Fig. 2-6.

DMCO01 - DMC01C Preparation for Use

Putting into operation
»  Switch the DMCO

1/DMCO1C off.

A PC with a serial interface and an oscilloscope, » Connect the default interface to a serial
possibly a peak-responding voltmeler are interface of the PC using an RS-232-C cable.

required for these adjustments. With the DMCO1,

adjustment from the front panel by way of the DMCO1C plug-in:

menu is also possible.

Each unit is supplied with a floppy running under
DOS on a PC and containing a simple load and
adjustment software which permits the following
steps to be executed.

Overview

DMCO01 rackmount:

DTES
DTE4

» Switch the device on (warm start).

Default interface set to 9600 baud, 8 data
bits, 1 stop bit and no parity (9600/8/N/1).

» Place the floppy into the drive.

> Select the associated drive:
eg A: orB: and press <RETURN>.

> Adjustment of the phase between 19-kHz » How the program is started is described on

pilot and 57-kHz VRR/RDS signal
Oscilloscope required
Adjustment only for transmission systems with pilot

> Checking the RDS level and, if required, the

VRF level

» Loading the device parameters

» Configuration of serial interfaces:
DMCO1 rackmount:
DMCO1C plug-in:

Adjustment

DMCO01 rackmount:
DMCO1C plug-in:

by commands or menu

<RETURN> after

the sticker attached to the floppy. Press

entering the file name.

» A menu appears on the display. Using the
cursor keys the desired item is selected and

called up with <RETURN>.
» Loading the basic RDS data (PI, PS, etc.) » It is then possibl

Help texts and, i

DTE, DTE1 to DTE4
DTE, DTE1 to DTE3

Phase adjustment

e to perform the required

entries or adjustments in the dialog mode.

f required, a README file,

explain the operation of the load and
adjustment software.

by commands  The phase between the 19-kHz pilot and the 57-

The Coder Loading and Utilization Program CLUB
is available for easy and convenient entry of all

Adjustment range

kHz subcarrier is adjusted such that the deviation
is reduced to minimum.

to transmitts;

RDS data. .
s >360° referred to the 57-kHz signa
Program signal L —— Stereocoder MPX =3 @
R —— A
Y
DMCo1 DTES A
Floppy with Pilot RDS/VRF T
load program

D—.0 ¢

© RS-232C-

2046.6004.02

o

o

[] DMCO1C
D DTE4

O

cable |

Fig. 2-6 Setup for putting into operation

O

Oscilloscope
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Description

When installing the device, phase adjustment of:

the 57-kHz signals to the 19-kHz pilot is required
in order to reduce the necessary FM deviation to a
minimum. This is done by synchronizing the
device with the 19-kHz pilot (at the main input)
and shifting the phase of the 57-kHz signal
internally such that a minimum amplitude of the
sum signal is obtained. This holds for a sym-
metrical waveform.

In any case the 57-kHz subcarrier signal can be
shifted by more than a cycle so that correct
adjustment is always ensured. However, under
unfavourable conditions it may be necessary to
shift the signal first by a complete cycle prior to
obtaining the desired symmetry. The phase is
checked on an oscilloscope connected to the
stereocoder output. For this purpose the modu-
lation, ie the program signal, must be switched
off so that only the 19-kHz pilot and the
unmodulated VRF signal (with the area identi-
fication disconnected) are available. This phase
adjustment is also valid for the RDS signal.

Procedure
» For the test setup see Fig. 2-6.

For adjusting the plug-ins a PC is required
which produces the necessary setting com-
mands for instance by means of the load and
adjustment software.

However, on rackmounts this adjustment can
be made by way of the menu (without PC).

» Disconnect the program signal (stereocoder).

» Synchronize the device with the 19-kHz pilot
(pilot or MPX signal at the main input).

» Disconnect the RDS signal (command or

menu).
» Connect the VRF signal (command or menu).

» Disconnect the area identification of the VRF
signal (command or menu).

» Use an oscilloscope to measure on the pro-
gram (modulation) line to the transmitter.

» The signal consists of the 19-kHz pilot super-
imposed on the unmodulated 57-kHz sub-
carrier.

» Adjustment
Adjust the phase such that the two peaks
displayed on the oscilloscope have the same
amplitude (symmetry; see Fig. 2-7).
(Setting commands or menu)

2046.6004.02

PILOT + VRF

Fig. 2-7 Phase adjustment

Level adjustment

The level of the 57-kHz signal is matched to the
level of the MPX signal.

With FM transmitters the following nominal
deviation is standard for the individual signal
components:

» Program signal (MPX) without
pilot and RDS/VRFNominal deviation * 40 kHz
(partly *50kHz)

Nominal deviation approx.
+6.72 kHz

»  19-kHz pilot

» 57-kHz RDS signal
with test pattern 0000 0000
Nominal deviation * 1.2 kHz
» VRFsignal, unmodulated 57-kHz subcarrier
Nominal deviation % 3.5 kHz

Note:
The levels required depend on the modulation
characteristic of the transmitter.

Adjustment

DMCO01 rackmount:
DMCO01C plug-in:

by commands or menu
by commands
For the range see data sheet.

Coarse adjustment:
using coding links on the PCB

Fine adjustment:
by commands or menu

Loading of basic RDS data

Adjustment
DMCO01 rackmount:

DMCO01C plug-in:

by commands or menu
by commands

E-1



DMCO01 - DMCO01C Preparation for Use

Loading of device parameters

Adjustment
DMCO01 rackmount:

DMCO1C plug-in:

It is recommended to use the load and adjust-
ment software supplied with the device.

by commands or menu
by commands

Configuration of serial interfaces

Adjustment
DMCO01 rackmount:

DMCO01C plug-in:

by commands or menu
by commands

It is recommended to use the load and adjust-
ment software supplied with the device.

Adjustable interface parameters
» Baud rate of each interface

» Hardware handshake ON/OFF

Configuration and operation
of parallel interfaces

The two interfaces, ie REMOTE CONTROL (X11)
and MESSAGES (X12), may be assigned user-
specific functions.

a) Setting up aremote control system
It is for instance possible to set up a remote
control system with 16 (uncoded) or a total
of 65,000 (binary-coded) commands

b) Input and output of RDS data

Assignment of inputs and outputs 1o specific
RDS data

2046.6004.02

2.1.6  Checking the Lithium Battery
The lithium battery is provided for nonvolatile
storage of the RDS data, the device status, the
faults occurred and for the backup of the real-
time clock.

The device is supplied with the battery con-
nected.

» The functioning of the battery is checked by
an internal test circuitry.

» The functioning of the battery can also be
tested by checking whether the stored
settings, eg baud rate, basic data, etc., are
available.

If settings are lost after switching the device off
and on again, first check whether the battery is
switched on. To this effect, open the device,
unscrew the shielding cover 6f the data processor
and check the position of link X35, setting it to 1-
2 if required. After switching the battery on, a
cold start is automatically performed.

2.1.7 Device Addresses

Each DMC01 and DMCO1C has a fixed device
address to EBU standard. This address is entered
in the device and cannot be modified by the user.
As long as the EBU protocol is used, this address
allows the device to be accessed (in networks,
too) whereas it is meaningless for link or terminal
protocols.

The address is assigned by ROHDE & SCHWARZ
and consists of 16 bits (4 hex characters). It is not
related in any way to the site and encoder
addresses used with the EBU protocol.

-10- E-1
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2.2 Coding

To ensure proper functioning of the device, the Bypass
coding links must be inserted as shown on the
PCB below. If any problems occur, first check the For the position of links X203 and X204 see
coding. Most of the settings are meaningful only  Section 2.1.3.
in the position given since otherwise the signal
would be interrupted for testing or taken to Gain
ground.
Gain 0dB 10dB 20dB 30dB
MPX addition Link inserted X100 X110 X120 X130 .
o . Factory setting:
For the position of links X201 and X202 see Europe 0dB (X100 inserted)
Section 2.1.3. USA 30dB (X130 inserted)
RESET keyaste
Bypass MPX addition RDS level Battery on of plug-in
b ) 4 L
e [N ] [ ] 9] o]/ o] o] B ||
A L AL
s JT_xz 7 1 [ Zxn ] [xo ]
[xso X502 X501 -
x39
X37
o X 0 x29 X505 Power
/ X43 x47 supply
R778
=2 D X3
X201 X70 X300 x21
x22
B 3
I]xaz
@Rw\ 0 Dx31 0O x38
x91 x30
[ cs3 as[0] [ xs
X2 X5 X4 X1
l | | | | | | 13, X50 x || x
Fig. 2-8 Position of coding links
Coding links for installation
Link Function Position 1-2 Position 2-3 Factory setting
X201 Addition of MPX signal to RDS signal ON OFF 2-3
X202 2-3
X203 Bypass for MPX signal ON OFF 2-3
X204 2-3
X501 = +5V atsenal interface DTE2 (X14 9) ON --- ---
X502 = + 5V atserial interface DTE3 (X15.9) ON --- ---
X503 = +5V atserial interface DTE4 (X16 9) ON .- .-
Note: Not connected on DMC01C
X504 = + 5V atserial interface DTE (X3.9) ON --- ---
Note: With DMC01C on rack connector X11.
X505 » +5Vatsenal interface DTE1(X13.9) ON --- ---
X506 = +5V atserial interface DTES (X17.9) ON - -
Note: Designated DTE4 on DMCO1C.
X507 » +5 vat MONITOR connector (X10.6) ON ---
+ The +5-V auxiliary voltage 1s rated for a current of 100 mA (eg modem supply).
2046.6004.02 -11- E-1
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Coding links for servicing

2046.6004.02

Link Function Position 1-2 Position 2-3 Factory setting
X21 SRAM (D21/D22) 1 Mbitor =2 Mbits 1 Mbit 22 Mbits 1-2
X22 Flash Memory (D63/D64) 2 MBits or 4 MBits 4 Mbits 2 Mbits 2-3
Address line A19 or operating voltage + 12V (A19) +12Vvia relay
X29 Oscillator, 18.432 MHz ON --- 1-2
X30 Oscillator, 32 MHz ON --- 1-2
X31 Watchdog ON --- 1-2
X33 Interrupt INT4 assignment INT-IEC INT-RXTX1 1-2
X34 Interrupt INTS assignment INT-12C INT-DMAO 1-2
X35 Battery for SRAM ON OFF 1-2
X36 EEPROM ready ON --- ---
X37 LED - power (green) MAX691 LED - power supply 2-3
X38 Audiodat bit Output --- ---
X39 Update request ON OFF 2-3
X40 Message 13 (relay contact or TTL level) Relay contact TTL (port) 1-2
X41 1-2
X42 Message 14 (relay contact or TTL level) Relay contact TTL (port) 1-2
X4a3 1-2
X44 Message 15 (relay contact or optocoupler) Relay contact Optocoupler 1-2
X45 1-2
X46 Message 16 (relay contact or optocoupler) Relay contact Optocoupler 1-2
X47 1-2
X60 Mode IEEE 488 (IEC bus) Controller Talker/Listener 2-3
X61 Keyboard Monitor L Key C6 1-2
X62 Monitor R Key C7 1-2
X70 Bandpass for pilot PLL ON OFF 2-3
X75 2nd filter block D74 bandpass D74 lowpass 1-2
X76 3rd filter block D74 lowpass D74 bandpass/D75 2-3
X78 2nd filter block - cutoff frequency Clock/50 Clock/100 1-2
X86 Main input SYNC/MPX floating BNC Balanced depending
X87 Main output 57 kHz/MPX floating BNC Balanced on device:
x88 Decoder input 57 kHz/MPX DEC floating BNC Balanced BNC = floating
Triax = balanced
X91 250 kHz for Keyint ON/OFF ON 1-2
X300 Main output, balanced/unbalanced Balanced --- 1-2
Link Function ’:3'":'1' P:;’_t':g P:;mg;r Factory setting
X32 NMI assignment MAX691 OFF AC-FAIL A2-B1
Trimmers
Trimmer Function Adjustment
R778 Level of decoder input
R171 Offset of D/A converter
cs3 Frequency: 14.592 MHz
R124 RDS amplifier
R115 Gain of summing input
C325 Frequency: 32.758 MHz
-12- E-1
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2.3
231

Connectors
Serial Interfaces (DTE)

The serial interfaces are configured (eg baud
rate) during installation (see Section 2.1.5). To
this effect the supplied load and adjustment
program is used. Each interface is assigned a
specific protocol.

For configuration each device is assigned a

default interface with the fixed, preset
transmission rate of 9600 baud (9600/8/N/1):

DMCO01 rackmount interface DTES
DMCO1C plug-in interface DTE4

The interface configuration is retained after a
warm start (eg power off and on) whereas it must
be performed again after a cold start. After a
warm start the default interface is initialized so
that commands may be entered irrespective of
the interface configuration.

Interface to RS-232-C

1
o
13

X3-X13-X14-X15-X16-X17
X3 and X16 are not used
on the DMCO1C plug-in.

Wou‘

1 DCD Data carrier detect (optional)
2 RxD Received data
-3 TxD Transmitted data

4 DTR Data terminal ready

5 GND Signal ground (1)

6 DSR Data set ready

7 RTS Request to send

8 (TS Clear to send

9 +5V = Output +5V (max. 100 mA)

(codable, X501 to X506)

* In accordance with the standard +5 V is not used.

Connecting cable for RS-232-Cinterface

Connector AnschluB AnschiuB AnschiuB
DMCO1(C) PC DMCO1(C) PC
DTE DTE DTE DTE
9polig 9polig 9polig 25polig
bep 1 1 bep bco 1 —3 peo
RxD 2 - 2 RxD RxD 2 -H 3 RxD
TxD 3 @Ca T*D ™D 3 2 TxD
DTR 4 —+ 4 DTR DTR 4 20DTR
GND 5 E%s GND GND 5 %7 GND
DSR 6 6 DSR DSR 6 6 DSR
RTS 7 -1 7 RTS RTS 7 4+ 4 RTS
cis 8 ?Ca cTs CTs 8 ?Cs TS
- 9 [ J— - 9

2046.6004.02

The interfaces DTE1 and DTE2 are provided for
software changeover to RS-485.

Interface to RS-485
1 5
AN

X13 and X14 (after changeover)

X13
X14

1 RxD (-) Received data (-)

2 RxD(+) Receiveddata(+)

3 TxD(+) Transmitteddata(+)
4 TxD(-) Transmitted data(-)
5 GND Signal ground (1)

6 (TS(-) Cleartosend(-)

7 RTS(+) RequestToSend(+)
8 (TS(+) Cleartosend(+)

9 RTS(-) Requesttosend(-)

Connecting cable for RS-485 interface

DTE 9-contact DMC Connector

ROO 1 AN
RxD (+) —

11 x x

]

TxD (+)

TxD (-) '

GND _—
CTS ()
RTS(+)
CTS(+)
RTS (-)

-

Lines
twisted in pairs

1
T and shielded
1
1

W oo NN b WwN

Note:

For ease of reference user-defined interface
parameters can be entered into the list (reference
table) attached to this manual.

2.3.2 MONITORING Connector

Inscription: MONITORING X10
(on DMCO1 rackmount only)

8looooooeoo]l X10

. g° on DMCO1 rackmount

1 Screen(ground) 9  Reserved

2 Reserved 10 Reserved

3  Reserved 11 +5V(max. 100 mA)

4  Data (coder) 12 Clock (coder)

S Data (decoder) 13 Clock (decoder)

6  Reserved 14 Reserved

7  Reserved 15 Reserved

8 GND(1) = X507 in position 1-2
-13- E-1
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233 REMOTE CONROL Connector 23.5 Rack Connector
Inscription: REMOTE CONTROL X11 Inscription: none
X11 is provided on the power supply of the
Ve e oo ooooocoooooss oyl x11 DMCO01C plug-in and not available on rack-
37 N?2]|2 ©© 0 00000000000|9o0 2? mounts.
) | 1 1
H ' ®
AC
zﬁs’f{"‘ OUtPUtS Al O 9P 0O e oo 0O OOOGO0OOG0 C X11
r:::::::::::::::ﬂﬁ DMCO1Conly
1 Screen(ground) 20 GND 1L I3 3
2 Command1 21 GND 1
3 Command2 22 GND L 1A Reserved 1B DATA serbus] 1C Reserved
4 Command3 23 GND 1
2A Reserved 2B INT serbus] 2C Reserved
5 Command 4 24 GND 1
3A Reserved 3B SYNC  serbus] 3C Reserved
6 Command5 25 GND 1L
4A Reserved 4B CLOCK serbus| 4C Reserved
7 Command®6 26 GND L
5A DCok. () 5B ADR7  serbus] 5C GND 1
8 Command? 27 GND 1
6A Reserved 6B AC-FAIL (11| 6C ADRG6 serbus
9 Command8 28 GND 1L
7A  Reserved 78 DC-FAIL (T 7C ADRS serbus
10 Command9 29 GND L
8A Reserved 88 DTR ptel 8C GND 1
11 Command 10 30 GND 1L
9A Reserved 98B (TS pTe] 9C ADRA4 serbus
12 Command 11 31 GND 1L
10A GND 1 10B TXD pte] 10C Reserved
13 Command 12 32 GND 1
11A Reserved 11B RTS pte| 11C Reserved
14 Command 13 33 GND 1
12A GND 1 12B RXD pTe| 12C Reserved
15 Command 14 3 GND L
13A Reserved 13B DSR ote|] 13C Reserved
16 Command 15 35 GND 1L
14A GND 1 14B DCD pte| 14C Reserved
17 Command 16 36 GND L
18 Free 37 +5V(max 100 mA) 15A Reserved 15B power failure| 15C Reserved
19 F 16A GND 1 16B (break contact) 16C +12V
ree (across 100 kQ)

2.3.4 MESSAGES Connector

Inscription: MESSAGES X12

L L L L L L 1l 1 [ 1 I 1 1 1
I 1 l x12
37 ' -] ' © ©0 000 00©0O0O0OOOOOO , 2?
oslv E!6 - - Inputs - - - - EII @

1 Screen(ground) 20 Free
2  Free 21 Message 1
3  Message 1 22 Message 2
4  Message 2 23 Message 3
5 Message3 24 Message 4
6 Message4 25 Message 5
7  Message5 26 Message 6
8 Message 6 27 Message 7
9 Message 7 28 Message 8
10 Message8 29 Message9
11 Message9 30 Message 10
12 Message 10 31 Message 11
13 Message 11 32 Message 12
14 Message 12 33 Message 13
15 Message 13 34 Message 14
16 Message 14 35 Message 15
17 Message 15 36 Message 16
18 Message 16 37 Message power failure
19 Message power failure

The power failure message (break contact) is issued only
on the DMCO01 whereas for the DMC01C this message is
available at X11 of the power supply.

2046.6004.02 -14- E-1
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2.4 Modification for Use as Bench Model or Rackmount
(Design 90)

Tools required: Phillips screwdriver size 2

2.4.1 Bench Model

2 1 3 4

» Insert the guide rails (1) at the rear and snap into place from the outside to the inside.
» Press the front feet (2) with the foldback feet (3) into the cover and lock.

» Press the rear feet (4) into the cover.and lock.

» Press the 4 lateral feet (5) in.

2.4.2 Rackmount

'“"9@
o \
3
The drawing shows the handles for design 90, handles ] S
for design 80 are also available. e ——
-
5 \J\K

» Fix the handles (1) and brackets (2) with screws (3) and lock washers (4).

» Remove the protective paper from the guide rails (5).

» Stick the guide rails to the bottom of the device
(surface to be glued at bottom and not on the side).

2046.6004.02 -15-
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2.5 Installation of DMCO01C Plug-in

Tools required: Phillips screwdriver size 2

2.5.1 Installing the Plug-in into the Subrack

Ground cable Crimped Ground cable
(short) connector (long)
— ]
. N
] | Power
supply
/ l:'\]
Lock
Screw
washer assembly
M3x10

Right plug-in

Left plug-in

[f\_/\/\_/\_/l | Maw10 When no plug-in is installed ! M4ax10
N : on the right, the dummy

P SRR

!
1
; +— : plate supplied has to be |
; : mounted using two spacers |
. : . : ]
| — : [ —] E ' '..
[_J;L ; & : ' Right
Label plate Label plate 1 grip
M4 x10 left M4x10 right !
i
1
1

O O e T P T

Label plates contained 19"-subrack

grip in mounting kit ADAPT-R

Tools required Phillips screwdriver size 2, flat pliers

Preparing the plug-in Fix ground cable (short with lefthand plug-in, long with righthand plug-
in) with screw assembly (M3x10, with washers) to power supply thereby
inserting a lock washer between soldering tag and thread of power
supply.

Installation of plug-in Insert plug-in from the front into the subrack. Power supply and subrack
connector (X11) have to fit into the cut-outs at the rear panel. The front
panel of the plug-in has to be flush with the lefthand or righthand
bracket of the subrack.

Ground cable Connect ground cables to the crimped connector at the rear panel of the
subrack.

Fixing of plug-in Fix label plate together with plug-in with one screw (M4x10) and washer

each at the left and right (note different design of lefthand and
righthand plug-in). Before screwing down align label plate to upper and
lower edge of subrack.

2046.6004.02 -16- E-1
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Mounting the dummy plate When no plug-in is installed on the right, the dummy plate supplied has

Fixing the handles

to be mounted using two spacers. To this end use two screws with a
washer each.
insert the handles in the cut-outs of the anti-twist label plate and screw
down from the rear with countersunk-head screws (M5x12) using special
lock washers.

2.5.2 Installing the Subrack into a 19" Rack

Tools required
Preparation

Mounting the guide rails

Installation

Junction panel

2046.6004 .02

.« Guide rail left Guide rail right ..

PRy g g RN UL (S S SRy

. EG : l E ....... Insert
L::}sr..?mm i -]. .- Bracket at subrack

= Label plate

==..... - Washer with large hole
...... -Screw M5x14
.

Phillips screwdriver size 2

For mounting the captive screws push in the two inserts from the rear
into the holes of the two brackets at the left- and righthand side of the
subrack. Slip on the special washers (large hole) on the protruding collar
and tighten screws (M5x14).

The guide rails are to be fixed in the desired position inside the rack on
the left and right using screws with countersunk head. The horizontal
part of the guide rail must not exceed 1.3 mm in thickness.

Insert subrack into the rack and fix with captive screws to the frames.
Make the connections at the rear.

Fix power supply in position.

A junction panel for system integration can be supplied. Install it at the
guide rails with brackets. Align junction panel with mounted subrack.

-17- E-1
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DMC01- DMCO01C Operating Instructions

Operating Instructions

3.1 Legend for Front and Rear
3.1.1 DMCO01 Rackmount
D ® MOMOESSGMARZ  ADSOATACODE( DWCT! (3 rg: ??I'()f . { 12856000 ) ('i';u..;: | (i)
[HIHIH HI‘HIIIIIIHIIIHHIHIIHII h U w o NG ',!@upﬁ-fm ?.[l )
© =0y oy i b @)
1 2 3 45 6 78 9 10 11 12
Fig. 3-1 Frontview of DMCO1 rackmount
No. Inscription Function
1 --- LCD
Two lines with 40 characters each (ASCII character set)
2 o Contrast control
LCD for LCD (1) (normally adjustment is not required)
3 = a) Keys for moving the cursor within the menu windows
b) Adjustment (flashing value; cursor up/down)
4 ESC a) Leaving asubmenu (going to the next higher menu level)
b) Termination of adjustment without modifying the current value
5 ENTER a) Branching to a submenu (going to the next lower menu level)
b) Confirmation of modified value
6 CODER Coder messages
WARNING Synchronization failure, eg because pilotis missing (LED, yellow)
PILOT Pilot present (LED, green)
TA EON-TA TA and/or EON-TA enabled (LED, green)
EON-TP EON-TP enabled (LED, green)
7 --- Reset key (accessible through hole in the front panel)
Cold start: press briefly for <1
Warm start. press for >2's
8 DECODER Decoder messages
Y SYNC Synchronization failure, eg because pilot is missing(LED, yellow)
Device switches to internal generation of 57-kHz subcarrier
LIMIT Limit values exceeded (LED, yellow)
TA EON-TA TA and/or EON-TA present (LED, green)
LINK Link mode = data link switched on (LED, green)
9 57kHz ( + MPX) Test output
: X9 Same level as main output
BNC female (unbalanced)
10 DTE Serial connector, eg for terminal
X9 Sub-D male, 9-contact (DTE = data terminal equipment)
11 All operating voltages within rated range (LED, green)
b Fault of operating voltage (LED, red)
12 POWER Power switch

2046.6004.02
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13 14 15 16
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17 18 19 20
Fig. 3-2 Rearview of DMCO1 rackmount
No. Inscription Function
13 100...240V Power connector
X100 AC supply range 100 to 240 V (limits: 88 to 264 V)
14 MONITORING Connector for monitoring equipment
x10 Sub-D female, 15-contact; for contact assignment see Section 2.3.
15 REMOTE CONTROL  Connector for operating commands
x1 TTL inputs with pullup resistors
Sub-D female, 37-contact; for contact assignment see Section 2.3.
16 MESSAGES Connectors for messages
X12 Floating signalling contacts
Sub-D female, 37-contact; for contact assignment see Section 2.3.
17 DTE1 ... DTES Serial interface
X13 X14 X15 X16 X17 ° Sub-D male, 9-contact (DTE = data terminal equipment)
Note: Upon power up, a warm or a cold start, DTES is set to a fixed preset data format:
EBU protocol, 9600 baud, 8 data bits, 1 stop bit, no parity (9600/8/1/N)
18 SYNC/MPX Main input
X6 a) Pilot (squarewave with TTL level or sinewave signal) or
b) MPX signal (with pilot but without 57-kHz subcarrier (RDS/VRF))
Triax panel connector, series 0 (balanced) or BNC female (floating)
19 MPX - DEC. Decoder input
X8 a) MPX signal with RDS signal and pilot
b) RDS signal, possibly with VRF signal (57-kHz subcarrier)
Triax panel connector, series 0 (balanced) or BNC female (floating)
20 57 kHz ( + MPX) Main output
x7 a) RDS signal possibly with VRF signal (for addition in stereocoder)

b) Complete MPX + RDS/VRF signal (for modulating the transmitter)
Level adjustable by way of menu or commands
Triax panel connector, series 0 (balanced) or BNC female (floating)

Assignment of serial interfaces of DMC01 rackmount
(for standard software version)

2046.6004.02

Interface Connector Position Interface function
DTE1 X13 Rear panel Coder (link or EBU protocol)
DTE2 X14 Rear panel Coder (link or EBU protocol)
DTE3 X15 Rear panel Decoder (terminal or link protocol)
or coder (link or EBU protocol)
DTE4 X16 Rear panel Coder (link or EBU protocol)
DTES X17 Rear panel Coder default interface (EBU protocol after cold or
warm start); flash memory update .
DTE X3 Front panel Coder (link or EBU protocol)
-19- E-1




3.1.2 DMCO1CPlug-in

DMCO01- DMC01C Operating Instructions

o”?;’c @@ -

; @‘\-:&J@ - 2 _'

4 — )
Plug-in lying flat in subrack, 1 height unit 5
3 (19" Subrack ADAPT-R and
Mounting Kit DMCO1R required)
6
Plug-in in upright position in subrack,
5 height units 7 - ‘
(Type Series NUOO1..., design 80) 1 ‘ , "’
i
o o
Fig. 3-3 Front view of DMCO1C plug-in —
No. Inscription Function
1 57kHz ( + MPX) Monitoring output
X9 Same signal and same level as main output; BNC female (unbalanced)
2 MPX - DEC. Decoder input
X8 a) MPXsignal with RDS signal and pilot
b) RDS signal, possibly with VRF signal (57-kHz subcarrier)
Triax panel connector, series 0 (balanced) or BNC female (floating)
3 57 kHz (+ MPX)  Main output
X7 a) RDS signal possibly with VRF signal (for addition in stereocoder)
b) Complete MPX + RDS/VRF signal (for modulating the transmitter)
Level adjustable by way of commands
Triax panel connector, series 0 (balanced) or BNC female (floating)
4 SYNC/MPX Main input
X6 a) Pilot(squarewave with TTL level or sinewave signal) or
b) MPXsignal (with pilot but without 57-kHz subcarrier (RDS/VRF))
Triax panel connector, series 0 (balanced) or BNC female (floating)
5 REMOTE CONTROL Connector for operating commands
X11 TTL inputs with pullup resistors
Sub-D female, 37-contact; for contact assignment see Section 2.3.
6 MESSAGES Connector for messages
X12 Floating signalling contacts
Sub-D female, 37-contact; for contact assignment see Section 2.3.
7 DTE1...DTE4 Serial interfaces

X13 X14 X15 X17

Sub-D male, 9-contact (DTE = data terminal equipment)

Note: Upon power up, a warm or a cold start, DTES is set to a fixed preset data format:
EBU protocol, 9600 baud, 8 data bits, 1 stop bit, no parity (9600/8/1/N)

2046.6004.02
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9
=7 | 000001 000000000000 © 0
00000 080800000000 !
00000 000000000000 !
Ir...::::::::::::."]l] 000000000000 :
................ I ;1
_________________________________________________ .
Fig. 3-4 Rear view of DMCO01C plug-in
No. Inscription Function
8 100...240 V Power connector
X100 ACsupply range 100 to 240 V (limits: 88 to 264 V)
9 X11 Rack connector
(on power Fault message of power supply;
supply) DTE interface; for contact assignment see Section 2.3.

Assignment of serial interfaces of DMC01 rackmount

(for standard software version)

Interface Connector Position interface function

DTE1 X13 Front panel Coder (link or EBU protocol)

DTE2 X14 Front panel Coder (link or EBU protocol)

DTE3 X15 Front panel Decoder (terminal or link protocol)
or coder (link or EBU protocol)

DTE4 X17 Front panel Coder default interface
(EBU protocol after cold or warm start);
flash memory update

DTE X1 Rear panel Coder (link or EBU protocol)

(on power supply)
!

2046.6004.02
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3.2 Overview

The operational capability depends on the software used (in the flash memory) and on the hardware
version (DMCO1 rackmount with Display or DMCO1C plug-in).

The software is of modular design so that, depending on the application, only parts thereof or special

software packages can be immplemented.

Operation
1
] — | 1 |
MENU CODER DECODER Parallel
operation operation operation interfaces
See dividers2 + 3 See dividers 4 See Section 3.3
CODER Link protocol Link protocol Inputs E1to E15
DECODER (ARD specifications) (ARD specifications) Messages A1 to A16
INSPECT EBU protocol Terminal protocol ; ;
INTERFACE (EBU specifications) (ARD specifications) Slgnall;gigluorfepower
SETUP Manufacturer-specific
TEST commands
(to EBU specifications)
TNPP
(with special software)
Note: Note: Note: Note:
Available on the front panel Operation possible with all Operation possible with all Function of inputs and
of the DMCO1 rackmount DMCO01! and DMCO1C DMCO01 and DMCO1C outputsuser-definable
only models models (depending on software)
(display) (software-dependent) (software-dependent)
DMCO01 rackmount DMCO1C plug-in

The DMCO1 rackmount is fitted with front-panel
controls and with serial interfaces. Thus it can be
operated both by way of the menu and via the
serial interfaces.

» Operation from the front panel

Keys on the front panel of the DMCO1 rack-
mount enable the selection of all switching
functions, level settings and displays. The menu
functions can be indicated on the alpha-
numeric display. LED indicators signal special
settings and alarms.

» All interface functions (same parallel and serial
interfaces as with DMC01C plug-in)

» Monitoring connector (data stream)

As the DMCO1C plug-in has neither a display nor
any keys, it can be operated only via the inter-
faces.

» Operation of coder section
Commands via serial interfaces (special
features on customer's request)

» Operation of decoder section
Commands via serial interfaces
features on customer's request)

» Remote control
Control by closing loop to ground

» Messages
via floating relay contacts (one make contact
per function)

» Rack connector for integration into systems

(special

Special features on customer's request
Special features, eg paging or other services, can be implemented on request.
Like with an update, the required firmware is loaded into the flash memory.
It is possible to define new interface functions.

These software packages are described in separate manuals or in the
relevant standard specifications.

2046.6004.02
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3.3 Interfaces

For contact assignment see Section 2.3.

3.3.1 Serial Interfaces

For RDS data input and ouput, six serial interfaces
are provided on the DMCO01 rackmount and five
on the DMCO1C plug-in.

Use of serial interfaces
Configuration
Contact assignment
Location

See Section 2.1.5
See Section 2.3.1
See Section 3.1

Transmission modes

RS-232-C

All interfaces are designed as DTE (= data
terminal equipment) with hardware handshake
(RTS - CTS). To activate the interface, lines DTR
(pin 4) and RTS (pin 7) must be ON (positive
potential). This hardware handshake can be
disconnected by way of the software.

RS-485

The interfaces X13 (DTE1) and X14 (DTE2) are
prepared for RS-485 transmission with the
appropriate software.

Coder interfaces

The serial coder interfaces can be operated by
means of the link protocol or the EBU protocol.

The transmission format can be set via the
software for 300 to 19,200 baud, 8 bits, no parity,
1 stop bit.

It is possible to modify the RDS data in all data
sets. The commands consist of ASCIl character
strings. In addition, a checksum is transmitted to
allow detection of transmission errors.

Decoder interface

The serial decoder interface can be operated by
means of the terminal protocol or the link
protocol. These protocols also contain the
necessary switchover commands.

The transmission format can be set as for the
coder.

2046.6004.02

Default interface

This serial interface is used for configuring the
device, eg the other serial interfaces. After a
warm start (eg power off/on) the default
interface takes up a defined transmission format
(9600/8/N/1) and thus allows the entry of com-
mands irrespective of the device configuration.

It is possible to enter commands in accordance
with the EBU and the manufacturer-specific pro-
tocols, the latter also meeting the specifications
of the EBU protocol.

In addition this interface can be operated with
the aid of the flashup software. For the software
update the interface is automatically switched to
the relevant flashup protocol and then switched
back again.

A transmission format of
9600 baud, 8 bits, no parity, 1 stop bitis set.

3.3.2 Monitoring Interface

Coder monitoring

For test purposes the data stream for the RDS
modulator is available with TTL levels at the
monitoring connector.

The clock (1187.5 Hz) is obtained by dividing the
frequency of the 57-kHz RDS signal and has a duty
cycle of 2:1. The data are transferred with the
negative-going edge of the clock signal.

Waveform

Signal Connector
Data-coder 3
Screen (GND) 1

Clock 11875Hz 12

Decoder monitoring

For test purposes the data stream from the RDS
decoder is available with TTL levels at the
monitoring connector. The data are transferred
with the positive-going edge of the clock signal.
Connector

Waveform Signal

Data-decoder 4
Screen (GND) 1
Clock 1187.5Hz 13

-23-
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3.3.3 REMOTE CONTROL Interface 3.3.4 MESSAGES Interface

X11 REMOTE CONTROL

Depending on the software, different functions
can be assigned to the inputs. This assignment
can be defined and modified by the user. The
floppy coming with the device allows certain
basic settings to be made.

[ -

+5V x11
3 |—

[ -

A

[ =

VY -

Y -

Y -«

7 -

[ -

Y -

[ -

A

[ -

A

/ =

[ =

[ =

] <

[ =

111

Ailinputs are fitted
with pullup resistors

External
contacts

2046.6004.02

X12 MESSAGES

basic settings to be made.

X12
Screen —H —r—
E1 -] 2
— 2
F) \ ; >
E3 \ > =
E4 \ 253 [
ES \ 2‘: >
E6 \ 2 >
E7 \ ; I
E8 \ 297 >
£9 \ Jod >
E10 \ s >
E11 \ ;f; o
£12 \ It >
€13 \ ;; >
E14 \_r— ;; >
TTL(por) —r-l_—o
E1S 16
—r— >
TTL(port) = £L° 34
E16 ”
\_r— 5 >
Not used Optocoupler —— %
18
Not used \ r— 36 >
Not used Optocoupler _'—_l_‘
45V Power failure’ / ;3 3
s 100mMA noton DMC01C

-24-

Depending on the software, different functions
can be assigned to the outputs. This assignment
can be defined and modified by the user. The
floppy coming with the device allows certain

Screen

Not used
Not used

A1l
A2
A3
A4
AS
Ab
A7
A8
A9
A10
A1l
A12
A13

A14

A15

A16

Power
failure
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Reference Table
Configuration of serial interfaces Configuration of parallel interfaces
DMCO01 rackmount Output assignment of MESSAGES interface (X12)
Interface Function Output Function
DTE Protocol: O Coder [J Decoder A1l
O Link [ Terminal
CJEBU o ... A2
Type: RS-232-C  Baudrate .......baud A3
DTE1 Protocol: [ Coder [ Decoder
O Link O Terminal A4
OEesu Oo....... AS
! [ RS232C [JRS485
Type Baudrate .. .. baud A6
DTE2 Protocol: O Coder [] Decoder A7
O Link ] Terminal
O EBU o ... A8
Type: [ORS232C [J RS485
Baudrate ... . .. baud A9
DTE3 Protocol: [ Coder [0 Decoder A10
O Link [J Terminal
[JEBU | A1
Type: RS-232-C Baudrate ... ... baud A12
DTE4 Protocol [J Coder [ Decoder
OLink [ Terminal A13
O EBU a. ...
Type: RS-232-C  Baud rate .. . ..baud A4
DTES Protocol [ Coder [ Decoder A15
Ovuink [J Terminal
OEBU o. ... A16
Type: RS-232-C  Baudrate 9600 baud AC-FAIL|Power failure message on DMCO1
Special feature: [x] Flashup interface
[x] Default
Hand- Jon aliinterfaces: O Hardware Input assignment of
shake goff REMOTE CONTROL interface (X11)
DMCO1C plug-in Input Function
Interface Function El
DTE Protocol. ... ... ) E2
Type: RS232C E3
With special software and cables only
DTE1 Protocol: O Coder [ Decoder E4
OLink O Terminal ES
CJEBU o.. ...
Type: [JRS-232-C [JRS485 E6
Baud rate .......baud
DTE2 Protocol: O Coder [ Decoder E7
O Link O Terminal E8
OJEBU a.......
Type: [JRS-232-C  [JRS485 EQ
Baudrate = ....... baud
DTE3 Protocol: O Coder [ Decoder E10
Ovuink O Terminal E11
CJEBU o ...
Type: RS232C Baud rate . . ..baud E12
DTE4 Protocol: O Coder [ Decoder
OLink O Terminal E13
OJEBU o. ... £1a
Type: R$232C Baud rate 9600 baud
Besonderheit: [x] Flash pro Default E15
Hand- ]Onallinterfaces: [ Hardware
shake 0 off E16

2046.6004.02 -25- E-1
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Operation Coder DMC01(C)
Link Protocol

The following commands allow the entry of RDS data in abbreviated form (no dialog mode), eg from a
computer (PC) or an RDS decoder. Commands and data are written and transmitted in ASCII. Basically
the command syntax is the same for all information handled.

The link protocol complies with specifications No. 5/3.8, part | (basic unit), of the
broadcasting corporations under public law in the Federal Republic of Germany.

1 Introduction

11 Command Structure

Each command is composed of the command
abbreviation (IK), a parameter part and the data.
For easy recognition of data-transmission errors,
each command is preceded by a 2-digit checksum.
A command is terminated with the ASCII
characters “ETX” or "FS" or cancelled with
“CAN".

The data transmitted with a command are
treated differently depending on this delimiter
(see data evaluation).

With some RDS information (eg radiotext) the
entire command is divided up into subcommands
that are transmitted one after the other. These
subcommands also have a checksum and are
terminated with the ASCII character "RS" to
indicate that more of the command is still to
come. The subcommands are decoded and the
data buffered. Only the last subcommand is
terminated with "ETX” or “FS” and after this all
the data entered are processed and stored.

The ASCII character “ACK”, “NAK" or "CAN” is
output after each command or subcommand,
according to whether the command is correct or
false (see return messages). Wait for the "ACK" or
"NAK” acknowledgement after each command
or subcommand before entering a new command
or subcommand.

The checksum is followed by one or two ASCII
characters as a command abbreviation and to
indicate the data set to which the following data
relate. If "X" is entered as the data set, all data
sets are addressed. "0" means the data set
currently being transmitted.

1.2 Checksum

A checksum P is computed before each command
or subcommand and transmitted as a 2-byte check-
sum P1 and P2. For computing the checksum, first
all decimal values of the ASCIl characters of a
command, including end-of-text characters, are
summed and the total mod 65536 is calculated.
Then the result P is split into two bytes P1 and P2
for transmission. P1 is transmitted before P2, and
both can have a value of up to 255.

The following equations are used:

Single command:
Command Data set
* * | abbreviation number Parameter Data <ETX
Checksum ——J =
or <FS>
Composite commands:
Command Data set Para- Para-
* * | abbreviation number meter | Data <RS8> etc. meter | Data <ETX>
1st subcommand Last subcommand
‘without RS! <FS>
Fig. 1 Syntax
2048.1816.01 -5- E-1
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K
P = (X decimal equivalents of ASCIl characters)
n=1

mod 65536
P =256xP1 + P2

P1 = INT (P/256) P2 = Pmod 256

Example:
Entry of a new Pl code

*+d1 AAAA <ETX>
% = checksum P1 and P2

dl1AAAA = command for Pl code in data set 1
<ETX> = delimiter
ASCII characters Decimal values
100
1 49
A 65
A 65
A 65
A 65
<ETX> 03
Sum P =412
P1 = INT(412/256) = 1,remainder 156 -» P1 = 1
P2 = 412mod 256 = 156 - P2 = 156

Calculation:

[ P1 | P2 | Calculated checksum

Checksum decimal

nnn Checksum hex

1.3

The checksum is followed by the command
abbreviation ("IK") identifying the kind of entry.

Command Abbreviations (IK)

1.4 Data Evaluation - Delimiter

After entry of a command or a number of sub-
commands and termination with "ETX" or “FS”,
the transmitted data are processed.

Termination with "FS” means that only the data
in the addressed data set are altered, the trans-
mitted data remaining unaltered.

Termination with "ETX" means that the entry
(like with “FS®) in the addressed data set is alter-
ed if and only this data are copied into the
retrieval buffer and transmitted.

2048.1816.01

1.5 Return Messages

The device determines any transmission errors or
syntax errors with the checksum and the
parameters and will produce a corresponding
message. “ACK” is signalled for error-free entries,
otherwise "NAK”. The return message is output
after each command or subcommand. You should
always wait for the ACK or NAK message after
each entry before moving on to the next entry.

An “NAK" message can mean a transmission error
on the line, incorrect checksum calculation or a
syntax error. In composite commands the logical
sequence of the subcommands is also checked.
For the first "NAK", the last command or sub-
command entered has to be repeated. If it was a
transmission error, an "ACK" will very likely then
be signalled. A second "NAK"” means that there is
another error however, and the DMC switches the
interface back to the basic mode. Parts of the
information that has been entered may then be
thrown out, but the content of the data sets
remains unaltered. In this case enter the entire
command again. This is important for features
like radiotext with several parts. If you have
already entered four radiotexts without error, for
instance, and an "NAK" message appears with
the fifth radiotext, repeat the fifth text. A second
“NAK" message will throw out all texts, so you
have to start again with the command para-
meters and the first text.

Other acknowledgements are issued to indicate
completed transmission to the memory:

command RT,

command IH,

all commands which include a “z" as the
second letter of the command abbreviation
(1A/1B, 3A/B to 15A)

The acknowledgement is output at the interfaces
where entry of the information is authorized.

The acknowledgement CAN is output if there is
no access priority.

Examples:
p1B IH data channel 27 hex (27 dec.)
transmitted

f All radiotexts transmitted
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2 List of all definecz commands

The commands and their abbreviations are Iisted below:

Standard commands
Infor- . Command
mation Function abba«;\’r(::tlon Parameter and data
DS Transmision of data set y 0 send actual data set (DS) again
1..8 transmit DS1...DS8
9 send data set for startup
GR Group sequence z <1stgroup> <2nd group> ...
Copy Copy data sets 4
Pl Program identification d <DS> AAAA
PS Program service name "e <DS> <Text>
RT Radiotext f <DS > <block repetition rate > < text repetition rate > < text>
Text = <number of texts to follow> <text 1> <text2>...
AF Alternative frequencies g <DS><numberof lists> <list 1> <list2> ...
List = < number od frequencies> <EBU code frequency 1> ...
TP Traffic program h <DS>0/1 0=offf, 1=0n
TA Trafficannouncement i <D$>0/1 O=off, 1=0n
Ms Music/speech j <DS>0/1 0=speech, 1 =music
DI Decoder information j <DS> <EBU code for Dl in hex>
PTY Program type k <DS> <EBU code for PTY in hex.>
PIN Program item number m <DS> <EBU code for PIN in hex.>
cT Clock/Time n <DS> <EBU code for CT in hex.>
IH inhouse information p <DS> <Number of informations> <info1> <info2> ..
Info = <repetition rate> <channel> <data>
EON commands
Infor- . Command
mation Function abbcle’;.:tmn Parameter and data
PS(ON) EON program service name Ee <DS> <Plicode> <name>
AF(ON) EON alternative frequencies
AF version A Ef <DS> <PIcode> <number of Frequ.> <frequencie code 1> ..
AF version B Eg <DS$S> <Plcode> <number of lists> <list 1> <list2> ...
EG Extended generic indicator Ed <DS> <Picode> <1/0>
LA Linkage actuator Er <DS> <Picode> <1/0>
LN Linkage number Eq <DS> <Picode> <linkage number>
PTY(ON) |EON program type Ek <DS> <PI-Code> <program type >
TP(ON) EON traffic program Eh <DS> <Picode> <1/0>
TA(ON) EON traffic announcement Ei <DS> <Plcode> <1/0>
PIN(ON) |EON program item number Em <DS> <Plcode> <information>
IH(ON) EON inhouse information Ep <DS> <Plcode> <information>
AC10(ON) [EON user code 10 EA <DS> <Plcode> <information>
AC11(ON) |EON user code 11 EB <DS> <Plcode> <information>
AC12(ON) |EON usercode 12 EC <DS> <Plcode> <information>
AC13(ON) |EON user code 13 ED <DS> <PIcode> <information>
AC(ON) |EON user code EG <DS> <PIcode> <information>
IK = Command abbreviation <DS> = Number of data set
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Infor- : Command
mation Function abbf;;f,""" Parameter and data

1A Group 1A 1z

18 Group 1B Hz

3A Group 3A 3z <repetition rate> <number of infos> <info 1> <info2> ...

(10 Byte / Information)
3B Group 38 Jz <repetition rate> <number of infos> <info 1> <info2> ...
(6 Byte / Information)

4A Group 4A 4z see group 3A

4B Group 4B Kz see group 3B

5A Group 5A 5z see group 3A

5B Group 5B Lz see group 38

7B Group 78 Nz see group 38

8A Group 8A 8z see group 3A

8B Group 88 0z see group 38

9A Group 9A 9z see group 3A

98 Group 98 Pz see group 38

10A Group 10A Az see group 3A

108 Group 10B Qz see group 3B

1A Group 11A Bz see group 3A

11B Group 11B Rz see group 38

12A Group 12A Cz see group 3A

12B Group 12B Sz see group 38

13A Group 13A Dz see group 3A

13B Group 138 Tz see group 38
15A Group 15A fz see group 3A

Special commands
Infor- ; Command
mation Function abbl’r‘el"r(:iaon Parameter and data

EWS functions

IK = Command abbreviation

2048.1816.01

<DS> = Number of data set




Operation Coder DMC01(C)
Link Protocol

3 Message Description

3.1 Standard Commands

Below there is a brief explanation of the com-
mand with an example or examples for each kind
of information. See capture 1.

Any data set (DS) 1 through 8 can be entered, or
0, X and 9.

Dataset 0 = data set currently being sent,
Dataset 1 = data set number 1

usw.
Data set 8 = data set number 8
Data set 9 = startup data set (DSIB)
Dataset X = all datasets 1to 8

Abbreviations:
** - represents the checksum

- means a space

ETX command delimiter, optionally
FS ETX = 03 hex, FS = 1C hex
RS separator or delimiter for

subcommand, RS = 1E hex

The following command examples are all termi-
nated with FS.

Send data sets IK: y

Syntax:

** y <DS><FS>

Example:

«*y(0 <FS> Senddatasetagain

**y1<FS> Senddataset1

**y8 <FS> Senddataset8

**v9 <FS> Send data set for startup

y= Command abbreviation (IK) for send
data set.

= Data set number
<F8> = command delimiter

When a data set is sent, a previously
entered, new group sequence becomes
active at the same time.

Note:

2048.1816.01

Group Sequence GR IK: z

Syntax:
"z,y’dstgroup > <2nd group> ... <FS>

Example:

*»+z20A1A5A0A6A <FS>
Entry of new group sequence 0A, 1A,
5A, 0A, 6A. A maximum of 36 groups
are possible.

Note:
The group sequence is defined without the data
sets because the sequence applies to all data sets.

Copy data sets IK: ¢

Copy specific data set into startup data set.
Syntax:

**+ ¢ <DS-Quelle> <FS>

Example:

*+¢c3 <ETX>
Copying data set number 3 into startup
data set.

<ETX> = command delimiter

Program Identification Pl IK: d

Syntax:
+#+ d <DS>0|1 <FS>

Example:
ssd1AAAA <FS>
Entry of Pl code for dataset 1.

AAAA = Plcodeinhex

<FS$> = command delimiter

Program Service Name PS IK: e
Syntax:

s+ e <DS> <Text> <FS>

Example:
++e¢2_SDR-3_ <FS>

Entry of PS code for data set 2.
—SDR-3_ = PS code (ASClI characters)
<FS> = command delimiter
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Radiotext RT IK: £  Alternative Frequencies AF IK: g
Syntax: Note:
** y <DS > <block repetition rate > EBU codes see appendix

<number of texte> Table 1: EBU hex code for number of

<text repetition rate > <text 1 > <RS> frequencies in list

<text repetition rate > <text2> <RS> Table 2/3: EBU hex code for frequencies

<text repetition rate> <text n> (without RS}
<FS>

1st example:
one radiotext

*+£40031XXXXX <FS>
Entry of RT informationin data set 4.

00 = text block repetition rate in hex (range
00-FF, 00 = constant transmission)

3 = text repetition rate in hex (range 1-8)

1= one radiotext to follow in hex

XXXXX =

radiotext (max. 64 ASCll characters)

2nd example:
three radiotexts

**f1FF83XXXX <RS>
Entry of three radiotexts in data set 1.

FF = text block repetition rate in hex (range
00-FF, 00 = constant transmission)

8 - single text repetition rate in hex (range
1-8)

3 = three radiotexts to follow (max. eight
radiotexts)

XXXX = first radiotext
(max. 64 ASCII characters)

<RS>= delimiter for first text, further

texts to follow

** YYYY <RS>
Entry of second text.

YYYY = second radiotext
{max. 64 ASCII characters)
<RS> = delimiter for second text, further

texts to follow

*x 7777 <FS>
Entry of third text.

2277 = third and last radiotext

{max. 64 ASCII characters)
<FS> = delimiter for third and last text
Note:

Each of the texts is transmitted eight times, the
text block 255 times.

2048.1816.01

Syntax: ‘

** y <DS> <number of lists >

<Code for number of frequencies >
<Frequency 1> <Frequency2>... <RS>
<Code for number of frequencies >
<Frequency 1> <Frequency2>... <RS>

List 1:

List 2:

List n:

<Code for number of frequencies >
<Frequency 1> <Frequency 2 > (without RSY)
<FS>

1st example:_
one AF list

*»g101 E419270C88 <FS>
Entry of AF list with four AFsin

dataset 1.
01 = number of lists in hex (max. 28 hex)
E4 = EBU hex code for number of

frequencies in list
(E4 = four frequencies to follow)

19270C89 =
EBU codes (hex) for AFs

<FS> = command delimiter

2nd example:
two AF lists

*+g102E20102 <RS>
Entry of first AF list with two AFsin

dataset 1.

02 = number of lists in hex (max. 28 hex)

E2 = EBU code for number of frequencies in
listin hex
(E2 = two frequencies to follow)

0102 = EBU codes for AFs in hex

<RS> = delimiter for first list, another list to

follow

** E3 04050A <FS>
Second list starts straight away with
EBU number code.

E3 = EBU code for number of frequencies in
listin hex
(E3 = three frequencies to follow)
04050A = EBU codes (hex) for AFs
<FS> = delimiter of last list
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3rd example:
AF list with offset frequency and MW frequency
++g 101 E3FD19FA 1001 <FS>

Entry of AF list with three AFs
in data set 1.

01 = number of lists in hex (max. 28 hex)
E3 = EBU code for number of frequencies in
list in hex (E3 = three frequencies to
follow) .
FD = EBU code (hex) for 25-kHz offse
19 = EBU code for frequency 90.0 MHz hex
FA = EBU code (hex) for MW frequency
10 = EBU code (hex) for frequency 531 kHz
01 = EBU code (hex) for frequency 87.6 MHz
4th example:
no AF lists
*+g100 <FS>
AF lists are deleted in dataset 1.
<FS> = delimiter
Traffic ProgramTP IK: h
Syntax:
#+ h <DS>0|1 <FS>
Example:
*+h31 <FS>
Set TP in data set 3.
*+h30 <FS>
Disable TP in data set 3.
Traffic Announcement TA IK: i
Syntax:
*+ i <DS>0|1 <FS>
Example:

**xid4d1 <FS>

Set TAindataset 4.
*»+xi40 <FS>

Disable TA in data set 4.

MusidSpeech MS IK: j

Syntax:
*+ j <DS>0|1 <FS>

Example:
*»*j71 <FS>
Set MS bit in data set 7 to music.

#+j70 <FS>
Set MS bit in data set 7 to speech.

2048.1816.01

Program Type PTY IK: k

Syntax: ‘
** k <DS > <PTY information> <FS>

Example:
*+k 100 <FS>

Set PTY information in data set 1 to 00.
00 = EBU code (hex) for PTY

sxk11E <FS>
Set PTY information in data
set 1t0 30 (= 1E hex).

<FS>=  delimiter
Program Type

00 No program type or undefined

01 NEWS

02 AFFAIRES

03 INFO

04 SPORT

05 EDUCATE

06 DRAMA

07 CULTURE

08 SCIENCE

09. VARIED

0A POP M

08 ROCK M

ild M.ORM

oD LIGHTM

OE CLASSICS

oF OTHERM

10to 1D Not yet assigned

1F Alarm
Decoder Information DI K: 1
Syntax:
** 1 <DS > <switching information > <FS>
Example:
«*+]X1 <FS>

Set Dl information in all data setsto 1.

1= EBU code for stereo in hex (range 0-F)
*+]XF <FS>

Set Dl information in all data sets
to 15(= F hex).

Operating information for the receiver decoder:

Mono

Stereo

Not yet assigned

Stereo dummy head

Mono compressed

Stereo compressed

Not yet assigned

Stereo compressed (dummy head)
toF  Notyet assigned

@NONHWN-=0O
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Program Item Number PIN IK: m

Syntax:
*+ m <DS > <PIN information > <FS>

Example:
**m1715E <FS>
Set PIN information in data
set 1 to 14th day, 5.30.
715E = EBU codein hex

715Ehex = 01110 00101 011110
day 14  hour5 minutes 30
command delimiter

binary

<FS> =

Note:
The entered time must already be coded to EBU
and entered as a hexadecimal number.

Clock I Time CT IK: n

Syntax:
** n X <CT information > <FS>

Example:

*»n X 168D6DA28 <FS>
Entry of CT information.
CTisindependent of the data set.

X = dummy variable
168D6DA28 =

EBU code hex
<FS> = command delimiter

Note:

The CT code must already be coded to EBU and
contain the date (MJD) and the time (UTC +
offset). In the example the date 2.5.1985 and the
time 13.40, offset -8 were selected. The calculat-
ion of MJD to EBU produces a value of 46187 dec
or B46B hex. Together with the time the binary
pattern is then as follows:

00010110 1000 1101 0110 1101 1010 0010 1000
1 6 8 D 6 D A 2 8inhex

Note: CT can only be switched on and off
from the terminal.

Inhouse Information IH K: p

Syntax:

*+ p <DS > <number of [H informations >
<repetition rate > <channel > <information 1 >
<RS>
<repetition rate > <channel > <information2 >
<RS>

<repetition rate > <channel > <informationn >
(last input withoutRS!)

<FS>

2048.1816.01

1st example:
one item of IH information

»*p30101E AAAAAAAA <FS>
Entry of one item of IH information

in dataset 3.

01 = number (hex) of IH information items
(range 00 to 20)

0= repetition rate in hex (range 0 to F,
0 = constant transmission)

1E = channel number (hex) of entered IH

data (range 00 to 1F, 1E = channel 30)
AAAAAAAA =

IH information in hex

(4 hex characters in group type B or

8 hex charactersin group type A)

2nd example;_
three items of IH information

*»*p303F0A AAAAAAAA <RS>
Entry of three items of IH information

indataset 3.

03 = number (hex) of IH information items
(range 00 to 20)

F= repetition rate in hex (range 0 to F,
0 = constant transmission)

0A = channel number (hex) of entered IH

data (range 00 to 1F, OA = channel 10)
AAAAAAAA =
IH information in hex (max. eight hex
digits)
delimiter for first IH information item,
further data to follow

+*+* 8 0B BBBBBBBB <RS>

Entry of second IH information item.
8= repetition rate in hex (range 0 to F, 0
= constant transmission)
channel number (hex) of entered IH
data (range 00 to 1F, OB = channel 11)
BBBBBBBB =

IH information in hex

(max. eight digits)

<RS>=

0B =

<RS>= delimiter for second IH information
item, further data to follow

*+ 0 0C CCCCCCCC <FS>
Entry of third IH information item.

0- repetition rate in hex (range O-F,
0 = constant transmission)

oC = channel number (hex) of entered IH

data (range 00 to 1F, 0C = channel 12)
CCCCCCcCC =
IH information in hex
(max. eight hex digits)
delimiter for third IH information
item, no IH information to follow

<FS> =
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3.2 EON Commands

EON Program service name PS(ON) IK: Ee E:a]‘:";pllel')%l 03 146E<RS >
. *+ 0962 <RS> *+ 4375 <FS>
fzrgax ’ DS > <Pl cod FS 1= Dataset 1
e < > < coae> <name> < > DE81 = Plcode
Example: 03 = 3 lists to follow
*+* Ee 3 D681 NDR_1_HH 146E = Frequency codes of 1st list
D681 = Pl code 0962 = Frequency codes der 2nd list
3= Dat a set 4375 = Frequency codes der 3rd list
NDR_1_HH <RS> = Delimiter
Name <FS> = Command delimiter
<FS> = Command delimiter

Syntax for delete:
*» Eg <DS > <PI-Code > <FS>
Deletes the EON-AF liste of the specified data set

EON Alternative Frequencies AF(ON) with the specified PI.
AF version A Ef
Syntax:
*+ Ef <DS > <PI code >
<number od frequencies > . ]
< frequency 1 > < frequency 2> ... Extended generic indicator EG IK: Ed
<FS>
Syntax:
Example: ++ Ed <DS > <PI code > <0f1 > <FS>
+» Ef 1 D681 E46E62 .
1= Dat aset 1 Example:
D681 = Pl code :‘_Ed 1 Dsg;g:gfﬁ
Ed = Code for Frequency 1 N
Dés1 =  Plcode
6E = Code for Frequency 2 L
1= Extended genericindicator
62 = Code for Frequency 3
<FS> = Command delimiter (0 = not extended )
AC=12,bitm,,
Syntax for delete: <FS> = Command delimiter

*x Ef <DS > <PI-Code > <FS>
Deletes the EON-AF liste of the specified data set
with the specified PI.

Linkage actuator LA IK: Er
EON Alternative Frequencies AF(ON) .
AF version A Eg Syntax:
#+ Er <DS > <PI code> <0f1 > <FS>
Syntax: Example:
*+ Eg <DS > <PI code > <number of lists > +*+ Er 1 D681 1
st 1: <number od frequencies > 1= Dataset 1
<frequency 1 > <frequency2>..<RS>  Dé8l = Pl code
List 2: <number od frequencies > 1= Linkage actuator on (0 = off)
<frequency 1> <frequency 2> ...<RS> AC=12,bitm;g
<FS> = Command delimiter
Listn: <number od frequencies >
<frequency 1 > <frequency 2 >.. winowrsy ~ NOte:
<FS> The LA bit (group 1A, block 3) must be set (LA=1)
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Linkage number LN IK: Eg  EON Trafficannouncement TA(ON) IK: Ei
Syntax: Syntax:
*s Eq <DS > <PI code > *+ Ei <DS > <PI code > <0f1 > <FS>
<Linkage number> <FS> Example:
Example: s+ Eil1D6811
*x Eq 1 D681 03C1 1= Dataset 1
1= Data set 1 Des1 =  Plcode
D@81 = Pl code 1= EON traffic announcement on
03C1 = Linkage number (0 = off)
AC=13,bitmy;... mgyg
first character:
0 = national: 1 = international EON Program item number PIN(ON) IK: Em
<F8> = Command delimiter
Syntax:
** Em <DS > <PI code > <information> <FS>
Example:
EON Program type PTY(ON) IK: Ek ** Em 1 D681 715E
1= Dataset 1
Syntax: D681 = Pl code
s+ Ek <DS > <PI code > <Programtype> <FS> 715E = EBU code for PIN
Example: <FS> = Command delimiter
+x Ek 1 D681 01 715Ehex = 01110 00101 011110 binary
1= Dataset 1 day15 hour5 minutes30
D681 = Pl code Note:
01 = Programmtype (see table) The entered time must already be coded to EBU
<FS> = Command delimiter and entered as a hexadecimal number.
Program type
o0 Mo program type or undefined EON Inhouse information IH(ON) IK: Ep
02 AFFAIRES
03 INFO Syntax:
gg EE%E\TE *+ Ep <DS > <PI code > <information> <FS>
06 DRAMA Example:
0 SOENCE «+ Ep 1 D681 AF01
09 VARIED 1= Dataset 1
oo, b+ Pleode
oc M.O R.M AF01 =  [Hinformation
oD LIGHT M range 0000 to 1FEQO hex
OE CLASSICS FFFF=all EON IH are deleted at the PI
OF OTHERM
10to 1D Not yet assigned code
1F Alarm <FS> = Command delimiter
EON User code 10 AC10(ON) IK: EA
EON Traffic program TP(ON) IK: Eh
Syntax:
Syntax: *+ EA <DS > <PI code > <information> <FS>
s* Eh <DS> <0f1 > <FS> Example:
Example: *+ EA 3D6813333 <FS>
*x Eh D681 1 D681 = Pl code
D681 = PI-Code 3= Dataset 3
1= EON traffic program on 3333 = Set all free bits in group 14B, block 3 to
(0 = off) 3333 (range 0000 to 1FFF hex)
<FS§> = Command delimiter <F8$> = Command delimiter
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EON User code 13 AC13(ON) IK: ED

EON User code 11 AC11(ON) IK: EB

Syntax:

*+ EB <DS > <Pl code > <information> <FS>

Example:

*» EB 1 D681 3333 <FS>

D681 = Pl code

1= Data set 1

3333 = Set all free bits in group 14B, block 3 to
3333 (range 0000 to 1FFF hex)

<FS8> = Command delimiter

EON User code 12 AC12(ON) IK: EC

Syntax:

** EC <DS > <PI code > <information> <FS>

Example:

** EG2D6816 <FS>

D681 = Pl code

1= Data set 2

6= Bit mq3 in group 14B, Block 3 is setto 6
hex. (range 0 to 7 hex)

<FS> = Command delimiter

Note:

The LA bit (group 1A, block 3) must be set (LA =1)

2048.1816.01

Syntax:
** ED <DS > <PI code >
<bits myptomy; > <FS>

Example:

*» ED 1 D681 222 <FS>

D681 = Pl code

1= Dataset 1

222 = Bits mqg to mgq in group 14B, Block 3
are set to 222 hex. (range 000 to 3FF
hex)

<F8> = Command delimiter

Note:

The LA bit (group 1A, block 3) must be set (LA =1)

EON User code AC(ON) IK: EG
Syntax:
*+* ED <DS > <PI code >
<3 bits > <FS>
Example:
** ED 1 D681 222 <FS>
D681 = Pl code
1= Dataset 1
4= Bits are set to 4 hex. (range 0 to F hex)
<FS> = Command delimiter
-15- E-1



Operation Coder DMC01(C)
Link Protocol

33 Group Commands
Group 1A IK: 1z
Syntax:

** 1z <priority > <user code >
<information > <FS>

Example:

*+ 12156123

F = priority
0 = notransmission
1 = high priority
F = transmitted once
(range 0 to F hex)

5= user code
block 3, bitsmiztom;;
(range 0 to 7 hex)

123 = information (3 bytes)
block 3, bits mq4 ... mgg
(range 000 to FFF hex)

<FS> = command delimiter

Group 1B IK: Hz

Transmission in group 1B, block 2.

Syntax:

*x Hz <block repetition rate >
<number od informations -
<information 1 > <RS>
<information 2 > <RS>
<informationn> <FS>

Example:

*+* HZF 03 06<RS>#*+ 06 <RS>#** 05 <FS>

F= block repetition rate
(range 0 to F hex)

03 = number od informations
(range 01 to 40 hex)

06 = information 1 (2 bytes)
(range 00 to 1F hex)

06 = information 2 (2 bytes)
(range 00 to 1F hex)

06 = information 3 (2 bytes)
(range 00 to 1F hex)

<RS> delimiter

<FS> = command delimiter

Group 3A IK: 3z

Syntax:

s+ 3z <repetition rate >
<number od informations >
<information 1 ><RS>

2048.1816.01

<information 2> <RS>

oo

<information n> (withoutRst)

<FS>
Example:
*» 3z D 02 0123456789 <RS >
** QFOFOFOFOF <FS >
D= repetition rate
(range 0 to F hex)
02 = number od informations
(range 01 to 40 hex)
020123456789 =

information 1 (10 bytes)

(range 0000000000 to 1FFFFFFFFF hex)
<RS> delimiter
OFOFOFOFOF =

information 2 (10 bytes)

<FS> = command delimiter

Group 3B IK: Jz

Syntax:

*» Jz <block repetition rate >
<number od informations >
<information 1 ><RS>
<information2 > <RS>

<information n> (keinRs)

<FS>
Example:
*+Jz D 02012345<RS>++ OFOFOF <FS>
D= block repetition rate

(range 0 to F hex)
02 = number of informations

(range 01 to 40 hex)
020123456789 =

Information 1 (10 bytes)

(range 0000000000 to 1FFFFFFFFF hex)
OFOFOFOFOF =

information 2

<RS> delimiter

<FS> command delimiter

Group 4A IK: 4z
Syntax:

*x 47 <block repetition rate >
<number of informations >
<information> <FS>

Example:

*2 47 10C 123456701357<FS >

1= block repetition rate

(range 0 to F hex)

number of informations (0C = 12 dez)
(range 01 to 40 hex)

oC =
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123456701357 = <RS> delimiter
informations FFFF0000 =
(1 byte /information) Information 2 (8 Bytes)
(range 0 to 7 hex) (range 00 to 1F hex)
<FS> command delimiter <FS> command delimiter
Group 4B IK: Kz Group 5B IK: Lz

Transmission of 3 free bits in group 4B, block4.

Syntax:

** Kz <Block repetition rate >
<number of informations >
<Information 1> <RS>
<Information 2 > <RS>

<Information n> <FS>

Example:
*» Kz 302123456 <RS>0ABCDE<FS>

3= block repetition rate
(range 0 to F hex)

02 = number of informations
(range 01 to 40 hex)

123456 = information 1 (6 bytes)
(Ber. 00 to 1F hex)

<RS> delimiter

0ABCDE = information 2 (6 bytes)
(range 00 to 1F hex)

<FS> command delimiter

Group 5A IK: 5z

Transmission of 4 bytes in group 5A, block3 and 4
bytes in block 4

Syntax:
«* 5z <Block repetition rate >
<channel >
<number of informations >
<Information 1> <RS>
<Information 2 > <RS>
<Informationn> <FS>
Example:
+*+5211C02
12345678 <RS > *+ FFFF0000 <FS>
1= Block repetition rate
(range 0 to F hex)
1C = channel
(range 01 to 31 hex)
02 = number of informations
(range 01 to 40 hex)
12345678 =

information 1 (8 Bytes)
(range 00 to 1F hex)
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Transmission of 4 signs in group 5B, block4.

Syntax:

** 52 <Block repetition rate >
<channel >
<number of informations >
<Information 1 > <RS>
<Information2> <RS>
<Informationn> <FS>

Example:

++ 521 1C 02 123456 <RS > *+ FFF000 <FS>
1= Block repetition rate
(range 0 to F hex)

1C = channel
(range 01to 31 hex)
02 = number of informations
(range 01 to 40 hex)
123456 = information 1 (4 bytes)
(range 00 to 1F hex)
<RS> delimitter
FFF000 = information 2 (4 bytes)
(range 00 to 1F hex)
<FS> command delimiter
Other groups
Command
Group abbreviation
“IK*
78 Nz see group 3B
8A 8z see group 3A
88 0z see group 3B
9A 9z see group 3A
9B Pz see group 38
(used for EWS)
10A Az see group 3A
108 Qz see group 38
11A Bz see group 3A
118 Rz see group 3B
12A C see group 3A
128 Sz see group 3B
13A Dz see group 3A
138 Tz see group 3B
15A Fz see group 3A
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3.4 Special Commands

EWS functions IK: :

The purpose of the warning and information
system EWS (Emergency Warning System) is to
warn the population when a major disaster
occurs. The information is processed in a host
computer and fed into the RDS coder. For the
command format, see section 2.5.

The EWS function requires group 1A, block 3, and
group 9A. With the command abbreviation “1°",
only set’3 of group 9A can be modified, whereas
the command abbreviation "9" allows the entire
group 9A to be changed.

Alarm-mode for EWS transmission

Before transmission of the EWS information, set
the RDS coder. into the alarm-mode. Then trans-
mit the EWS information in groupe 1A (AC=7).

Alarm-mode ON:

s+ : AL ON <ETX>
Only AC (user code) = 7
is transmitted.

Alarm-mode OFF:

** : AL_ OFF <ETX>
All ACs (user codes) =0to 7 can
be transmitted.

Blocking EWS transmission

If you need no transmission of EWS, although
EWS is present on the RDS coder, you can block
EWS completely

Suppress User code 7 (AC7):

++: GR1A_ON <EXT>
All ACs (user codes) =0 to 6 can be
transmitted, AC=7is blocked..

Enable User code 7

**: GR1A _ OFF <EXT>
All ACs (user codes) =0to 7 can
be transmitted.
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Readout
Program type PTY and Group sequence GR

Readout and store the values of Programmtype
PTY and Group sequence GR before changing.
Then transmit the EWS informations.

For using EWS set PTY =31 (= alarm) and change
the Group sequence GR.

After finishing EWS restore the old values of
Programmtype PTY and Group sequence GR
Readout Programmtype PTY

*»*:k _OUT <EXT>
resultp.e.:
: k03

03 = dec. value for PTY (00 to 31)

Readout Group sequence GR

s»:2_OUT <EXT>
resultp.e.:

:20001093131
= Group sequence 0A,1A,9A,15B,158
The groups have always 2 digits.
group < 15 are A groups (0A to 15A),
groups = 16 sind B groups (0B to 15B).
p.e. group 0A = 00; group 0B = 16,
group 15B = 31).
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4

The link protocol complies with specifications No. 5/3.8, part | (basic unit), of the broadcasting
corporations under public law in the Federal Republic of Germany.

Operation Coder PMC01(C)

Link Protocol

Table 1: Commands for serial interfaces

Link Protocol

Standard commands
Infor- . Commands Explanation Example
mation ' ¢
IK ' DS ' Extn Range
T 1
AF g 1A 12A+ $00 to 40 Number of AF lists n **g303E£32C016C'**E56C012C3958'
1 Inse(m=2a) (n=0: no AF hist) **E£7017B58BC25954# "
: 1 (m = number of AF,2-32)
b $00 to FF AF codes EN 50 067
BV b | - |1a2A+ IK Information items **by00103"**bz00101"**bd00101"
1) : :2A+ $00to 1F/ Channel 0-31 or **he00101”“**bg00101”**bh00101"
| | $FF $FF = all channels **bi0002D" **bl00103“ **bj00100"
: : **bk0012A"**bm0012A" **bf0012A"
' | **bn00101"**bpFF2C1“**bp0002C”
! 1A+ 1/0 access possible/blocked **bp0112A"**bp0212B“**bEgFF101”
| 12A 00/01/02/ Data input **hEiDO12A**bEe0012A" ...
: : 2A to 2D/03
All al - - — only extension of command BV | **ba00100"
T T
Copy c 1A - DS:0to8 copying a data set into the
1) i i default data set **c3”
i 1
cT n | 1A 9A $3FFFFFFFF | Date: MID time: UTC + Offset: | **nX168D6DA28"
! ' $00000000 without time: **nX000000000°
T T
DI I 1A 1A $0toF Decoder0to 15 **Ix1”
DS y | 1A DS:0to8/X | Selection of data set or **y3®
| 1 Information
i ! 0 = transmitted data set
1 1 X =all DS (notwith IK =y) see TA, DI ...
1 1
| |
GR Z I - In# Number of groups (1 to 36)
V- R VN $0toF,A/B | Group and version **Z0A6A2A0A6A6A0A6A2A0A6A6A"
IH P | 1A 2A+ $00to 20 Number of IH informations **pX0211E02468ACE'**11F01234567"
i ins(1A+ $0toF How often to transmit
o {0 = aliways)
| 1 2A+ $00to 1F Channel 0 to 31
1| 4AsA) $0toF IH information
MS i 11Aa A 0to? 0 = Speech, 1 = Music *rix1”
Pl d | 1A jaa $1001 to FFFF **d3D681"
PIN m | 1A j4A $0000 to FEQQ | 14th day 5.30 **mX715E"
PS e | 1A j8A EN 50 067 EN 50 067 **e3NDR 1 SH*
PTY k | 1A 2A $00 to 1F Program type: 0 to 31 *EX01#
RT f 1A 12A+ $00 to FF How often to transmit **fX0032 <UKW/FM - ARD - Radio
1 1 number of groups text > "** <Radio - Daten - System
| A+ $1to8 Repetition single text RDS >#
! 1A+ $1tomin.2 Number n of text
| In*(2Ato 64A)| EN 50067 Text
TA i | 1A A 0to1 0=off, 1=on X1~
™ h 1A 1A 0to1 0=off, 1=0n **h31"

Explanations and notes see following page

2048.1816.01

-19-

E-1




Operation Coder DMC01(C)

Link Protocol
Cont. Table 1 Commands for serial interfaces
EON commands
Infor- Commands Explanation Example
ti 1 1
mation K ! DS ! Extn Range
AC(ON) | EG : 1A |4A +[1A] $0to7 3 free bits in group 14B, block 2 **EGXD6817"
] ]
AC10(ON)| EA : 1A :4A +[4A] $0000 to 1FFF | AC=10: 16 free bits **EAXD6810000"
AC11(ON)| EB | 1A jaA+[4A]  [$0000to 1FFF | AC=11: 16 free bits **EBXD6810000”
AC12(0N)| EC 1 14 1aa+11a]  [oto1 AC=12: bitm,; 2) | **ecxpes10*
AC13(ON)| ED | 1A 14A+[3A]  [$000t03FF | AC=13: bitsmyg-mg, 2) [ **EDXD681000"
AF(ON) | Eg ! 1A 1A+ AF version B
1 1 [2A+ $01to 40 n=number of AF lists **EQ3D681“ (deletes AF)
' | ne(2A + $00 to FF AF: Tuning frequency TN **Eg2D68103146E62'**09626E'
\ 1 [1-422A] $00 to FF up to 4 FM codes and/or **4375"
: : [+ M +2A])] | $00 to FF 1 AM code (“M”)
' 1 Input of new AF deletes all old AF | **Eg2D68103146E6275M41°
! ' for other networks in the data set | **09626E
1 ] M41'**4375M41
AF(ON) | Ef : 1A :4A +|m=2A] [ $01 to 40 AF version A **Ef2D681E46E626775"
1 1 m =number of AF codes,2to32 |**EfXD681" (deletes AF)
EG Ed | 1A 1aA +[1A] Oto1 0=notexpanded, 1 =expanded |**EdXD6810"
1 1 AC=12:bitm,, 2)
EON ' H Enhanced Other Networs
1 1 Informations
' 1PI $1001 to FFFF **Ee3D681“: PS(ON)deletesin DS3
B | INFO for D681
IH(ON) | Ep : 1A :4A+ |4A] $0000 to 1FE00 **EpXD681AFO1”
1 1 INFO = $FFFF deletes all **EpXD681FFFF”: deletes all EON
- EON for Pl code for D681, transmit
o . 3 times
LA Er | 1A 1aA+[1A] 0to1 0=off,1=o0n 3) | **ErxD6811"
o AC=12:bitm,g 2)
LN Eq | 1A |4A +[4A] $0000 to 1FFF | $OAAA = national, $1AAA = intern.| **EqXD68103C1”
i 1 AC=12:bitm,,-mg, 2)
PIN(ON) | Em : 1A :4A +[4A] $0000 to 1FE0O| 14th day 5.30 **EmXD681715E"
PS(ON) | Ee 1 1A 14A+(8A] **£e3D681NDR 1 HH"
PTY(ON) | Ek | 1A |4A +[2A] $00to 1F Program type 0 to 31 **EKXD68101"
! ! AC=13: bitsm;s-my, 2)
TA(ON) | Ei | 1A |aA+[1A] Oto1 **EiXD6810"
TP(ON) | Eh 1 1A 14A+[1A]  [Oto **EhXD6811"
Explanation:
IK  Information sign *+  Check sum to the next RS, FS or ETX
DS Dataset ' Record Separator, RS
BV  Access Priority # File Separator, FS
A Sign with 8 bits - End of Text, ETX
/ with commands and ranges only: means “or” AC  User code
[1  optional parts of commands EG Extendet Generic Indicator
+  partsof commans are linked without separator LA Linkage Actuator
m,n incolumn “Extn” : mulitplicator (no command) LN  Linkage Number

Notes:

1) Command for serial interface on the front panel in mode "Loading”
2) Position of bits in conjunction with the RDS specification
3) For Plcode of the selected program: the LA bit must be setin group 1A, block 3

2048.1816.01
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Operation Coder DMC01(C)
Link Protocol

Cont. Table 1: Commands for serial interfaces

Group commands
Infor- Commands Explanation Example
i ] 1
maton | ik ipsi  Extn Range
1A 1z | 1A 1A+ $0toF Priority: P =1 high priority; **12X56123"
: : P =15 transmits once;
1 1 P =0 notransmition
H 1A+ $0to7 AC: block 3,bitsm4-my; 2)
(block 3) 1 13A $000 to FFF inform.: block 3, bitsmy;-mgg  2) .
18 Hz : - :1A + $0toF How often to transmit **HzF0306'**06'**05"
1 12A + $01to 40 Number n of information items
(block 2) ' in=(24) $00 to 1F information items group 1B, block 2
3A 3z - 11A+ $OtoF How often to transmit *+*32D020123456789"* *OFOFOFOFOF "
3B Jz | 12A + $01to 40 Number n of information items
! in = (10A/6A) | $0000000000 | n = info for one group
Voo to 1FFFFFFFFF | (with version B: $000000-1FFFFF)
aA 4z - 1A+ $0toF How often to transmit **£4710C123456701357"
i 12a+ $01to 40 Length n of information
H :(nA) $0to7 3 bits in block 2
4B Kz | - 1A+ $OtoF How often to transmit **K2302123456'0ABCDE"
1 12A + $01to 40 Number n of information items
' ins(6A) $000000 n = info for one group
! ! to 1FFFFF 2/4 characters in block 2/4
5A 5z | A+ $1toF How often to transmit **5211C0412345678'* *FFFFO000’
58 Lz 12A + $01to 1F channel 0 to 31 **87654321'**ABCDEF00”
1 12A+ $01 to 40 Number n of information items
| In = (8A/4A) | $00000000 4 charactersin block 3 and 4
{TDC) o to FFFFFFFF | (with version B: $0000-FFFF /block 4)
78 Nz i 1A+ $1toF How often to transmit **Nz302123456'**ABCDEF"
L 12A+ $01t0 40 Number n of information items
! In = (6A) $000000 n « info for one group
. to 1FFFFF
8A 8z : E1A + $1tofF How often to transmit *+823030123456789'* * 1ABCDEF123"
88 0z | 12A + $01to 40 Number n of information items **1FFFFFFFFF"
! Ine+ (10A/6A) | $0000000000 | n * info for one group
' ) to FFFFFFFFFF | (with version B: $000000-1FFFFF)
9A 9z : 51A+ $0toF How often to transmit **92F030123456789'**1ABCDEF123’
9B Pz | 12A + $01 to 40 Number n of information items **1FFFFFFFFF”
! |« (10A/6A) | $0000000000 | n = info for one group
{EWS) h 1 to FFFFFFFFFF | (with version B: $000000-1FFFFF) EWS only with group 9A
10A Az : E1A+ $0toF How often to transmit **A27020123456789'**0OFOFOFOFOF”
108 Qz 12A + $01t0 40 Number n of information items
: :n = (10A/6A) | $0000000000 | n = info for one group
| h to FFFFFFFFFF | (with version B: $000000-1FFFFF)
1A Bz : : 1A+ $0-F How often to transmit **B27020123456789'**0FOFOFOFOF”
118 Rz | 12A + $01to 40 Number n of information items
: :n * (10A/6A) | $0000000000 | n = info for one group
) ) to FFFFFFFFFF | (with version B: $000000-1FFFFF)
12A Cz | NA+ $0toF How often to transmit **52002012345'**1FFFFF”
128 Sz 12A + $01 to 40 Number n of information items
: in * (10A/6A) [ $0000000000 | n = info for one group
] 1 to FFFFFFFFFF | (with version B: $000000-1FFFFF)
13A Dz | - 1A+ $0toF How often to transmit **D27020123456789'**OFOFOFOFOF”
138 Tz 12A + $01to 40 Number n of information items
' jn + (10A/6A) | $0000000000 | n * info for one group
1 1 to FFFFFFFFFF | {(with version B: $000000-1FFFFF)
15A Fz : - NMA+ $0toF How often to transmit **F22030123456789'**0000000000'
| 12A+ $01 to 40 Number n of information items **1FFFFFFFFF”
! Ins(10A) [$0000000000 | n«infoforonegroup
o to FFFFFFFFFF

2048.1816.01
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Operation Coder DMCO01
EBU Protokoll

1 Introduction

The following commands allow the entry of RDS data in abbreviated form (no dialog mode), eg from a
computer (PC) or an RDS decoder. Commands and data are written and transmitted in ASCII. The
command syntax complies with the

Universal Encoder Communication Protocol.

The following commands (messages) of the EBU standard are not implemented:

Message | Communi- Message | Communi-
Message Name Element cation Message Name Element cation
Code Protocol Code Protocol
EON TA control 15 page 57 TA control 2A page 58
Message acknowledgement 18 page 64 Communication mode 2C page 56
PS character code table selection 2F page 63
Note:
Data Set Number (DSN)

In the RDS Codec DMC... itis possible to provide 10 data sets which can be addressed individually. See
table for the assignment.

Program Service Number (PSN)

in the EBU protocol several program service numbers (PSN) can be defined, one of the PSNs representing
the main program service. The remaining PSNs may be used as EON data. In the RDS Codec DMC..., PSN 00

is assigned to the main program service. This setting cannot be varied. If a different main program service
is desired, a new PSN data set must be loaded.

Data Set Number (DSN) Program Service Number (PSN)

DSN Target PSN Target

00 Current data set 00 PSN for main service of specified data set(s)
01t009 Specific data set 01..FF Specific service within data set(s); eg. EON
FE All data sets except the current data set

FF All data sets

2048.1822.01 -5- E-1
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EBU Protokoll

2 List of all Commands Defined

2.1 EBU Standard Commands

Function Infor- EBU Command Parameter
mation | v, ¢ | josn) | (psnj | imed) MED
Program identification Pl 01 [ Dsn | Psn | 05 | 1st bgte: PI (MSB)
2nd byte: PI(LSB)
Program service name PS | 02 | DsNn | PSN | OA | <8bytes>: PSCharacter1to8
Traffic announcement and TA/TP | 03 | DSN | Psn| 04 | 1stbyte:  BitO=TA,Bit1=TP
Traffic program bits
Decoder information bits DI 04 |Dsn|Psn| 04 | 1stbyte: DI
Music/speech switch M/S | OS5 [Dsn|pPsn| 04 | 1stbyte:  Bit0=MS
Program item number PIN | 06 [Dsn|Psn| OS5 | 1stbyte:  PIN (MSB)
2nd byte:  PIN(LSB)
Programme type information | PTY ] 07 |Dsn|Psn| 04 | 1stbyte:  PTY
Paging call with numeric 08| -- - 1stbyte:  Bits 7..4: Number of repetitions; max. 15
message (10 digits) Bits 3...0: Pager address (MSB)
2nd byte: Pager address (cont.)
3rd byte:  Pager address (LSB)
4th byte:  Message (first 2 digits)
Sthbyte: Message (second 2 digits)
6th byte:  Message (third 2 digits)
7thbyte:  Message (fourth 2 digits)
8thbyte:  Message (fifth 2 digits)
Real time clock correction 09| — | - 1stbyte:  RTCC higher byte Hex
2nd byte: RTCC lower byte Hex
Radiotext RT | OA [ DsN |Psn 1stbyte: 00 keep A/B flag
01 toggle A/B flag
<max. 64 bytes>: Text caracter 1 to max. 64
PSN Enable/Disable OB | DSN | - |MEL] 1stbyte:  Bit0: 0 disable PSN; 1 enable PSN
<n bytes>: index of PSN to be enabled or disabled
Paging call without message oc| — | - 1stbyte:  Bits7..4: Number of repetitions; max. 19
Bits 3...0: Pager address (MSB)
2nd byte: Pager address (cont.)
3rd byte:  Pager address (LSB)
Real time clock CcT 0D | DSN | PSN 1stbyte:  Lasttwo decimal digits of Year (as Hex)
2nd byte:  Month (00...0C)
3rdbyte: Date(00...1F)
4thbyte:  Hours(00...18)
Sthbyte:  Minutes(00...3B)
6th byte:  Seconds(00...3B)
7thbyte:  Centiseconds (00..63)
8thbyte:  Local Time offset(00...3F)
RDS level 0E | - - 1stbyte:  Bits 7..4: Reference Table entry
Bits 4...0: RDS level MSB
2nd byte: RDS level LSB
ARl area (BK) ARl |OF | — | — 1stbyte:  00=off
A..F=AreacodeAtoF
2048.1822.01 -6- E-1
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EBU Protokoll
EBU Standard Commands (cont.)
Function Infor- EBU Command Parameter
mation | wvec | osn | psni | imews MED
International paging with 10 — | - 1stbyte:  Bits7..4: Number of repetitions; max. 15
function message Bits 3...0: Pager address (MSB)
2nd byte:  Bits 7..0: Pager address (cont.)
3rdbyte:  Bits7...0: Pager address (LSB)
4th byte:  Country code (2 digits)
S5rdbyte:  Bits7...4: Country code (1 digit)
Bits 3...0: Message (character 1)
6rd byte:  Message (character 2 and 3)
7rd byte:  Message (character 4 and 5)
8rd byte:  Message (character 6 and 7)
Paging transmitter network 12 |DsN| - 1st byte: 00...07
group designation
13 |Dsn| Psn 1stbyte:  StartLocation (High)
2ndbyte:  StartLocation (Low)
<nbytes>. AFData
Last byte: AF List terminator (00)
EON AF| 14 |Dsn | Psn 1stbyte:  StartLocation (High)
2nd byte:  StartLocation (Low)
3rdbyte:  AF Data(Usage code of Group Type 14A)
<nbytes>: AFData
Last byte: AF List terminator (00)
EON TA control 151 — | - 1st byte: Minimum number of groups between
successive Group Type 14B (0...8) groups
2nd byte:  Bits7...4: Number of 14B groups at TA
“ON" transition
Bits 3...0: Number of 14B groups at TA
"OFF” transition
Group sequence 16 | DSN MEL| 1stbyte:  Bits4..1: Group Type
Bit 0: Group Version
Last byte: Nt Group Type and Version
Request message 17 | ~ see Table of “Request Commands”
Message acknowledgement 18| — | - 1stbyte:  Response Code
2nd byte:  Sequence counter number
CT on/off 19| - | - 1stbyte:  00=off
01=o0n
Slow labeling codes 1A |DSN| --- 1stbyte:  Bits7..4: Usaage code
Bits 3...0: Data (MSB)
2nd byte: Data (LSB)
Paging call with alpanumeric |- |- 1stbyte:  Message element length (4...53)
message (80 characters) 2nd byte:  Bits 7...4: Number of repetitions; max. 15
Bits 3...0: Pager address (MSB)
3rdbyte:  Bits7..0: Pager address (cont.)
4thbyte:  Bits7..0: Pager address (LSB)
5rdbyte:  Message (first character)
6'dbyte:  Message (second character)
Last byte: Message (last 2 digits)
Data set select 1C| - | - 1stbyte:  Dataset(01..FE)
Reference input select D] - |- 1stbyte:  Ref.Table number (01 to 06)
RDS on/off 1E| — | - 1stbyte:  00=off
01=o0on
ARl level 1F | - | — 1stbyte:  Bits 7...4: Reference Table entry
Bits 4...0: ARl level LSB
2nd byte:  ARIlevel MSB

2048.1822.01




Operation Coder DMC01

EBU Protokoll
EBU Standard Commands (cont.)
Function Infor- £8U Command Parameter
mation | wmec | jpsny | psni | mews MED
Paging call with numeric 20| - | — 1stbyte:  Bits7..4: Number of repetitions; max. 15
message (18 digits) Bits 3...0: Pager address (MSB)
2nd byte: Pager address (cont.)
3rdbyte:  Pager address (LSB)
4thbyte:  Message (first 2 digits)
12th byte: Message (last 2 digits)
ARl on/off 21 Istbyte: 00=off 01=o0n
RDS phase 22 | - - 1stbyte:  Bits7..4: Reference Table entry
Bits 4...0: RDS phase MSB
2nd byte: RDS phase LSB
Site address 23 | — | - 1stbyte:  ControlBits
2nd byte:  Site address high
3rdbyte:  Site address low
Free-format group 24 | - | - 1stbyte:  Bits4..1: Group Type number
Bit 0: Group Type AorB
2nd byte:  Block 2 (5 Bits)
3rdbyte:  Block 3 MSB
4thbyte:  Block 3LSB
Sthbyte: Block 4MsB
6thbyte:  Biock 4LSB
In-house information IH 25| - - 1stbyte: 00 =Group Version A
01=Group Version B
2nd byte:  Block 2 (5 Bits)
3rdbyte:  Block 3MSB
4thbyte:  Block 3LSB
Sthbyte:  Block 4 MSB
6thbyte: Block 41SB
Transparent data channel TDC 26| — | - 1stbyte:  00=Group Version A
01=Group Version B
2nd byte: Channel
<nbytes>: AFData
Last byte: AF List terminator (00)
Encoder address 27 | | - 1stbyte:  Control Bits
2nd byte:  Encoder address
Make PSN list 28 |DSN| - [MEL] 1stbyte:  PSN Mainservice
2nd byte: PSN EON service
Group usage code sequence 29 | DsSN MEL] 1stbyte:  Bits4..1: Group Type number
Bit 0: Group Version AorB
2nd byte:  First Usage code
Last byte: Nth Usage code
TA control 2A | - - 1stbyte:  Minimum number of groups between
successive Group Type 15B (0...8) groups
2nd byte:  Bits 7..4: Number of 15B groups at TA
“ON” transition
Bits 3...0: Number of 15B groups at TA
“OFF” transition
Emergency Warning System EWS | 2B — | - 1stbyte:  Block 2 (5 Bits)
2nd byte:  Block 3 MSB
3rdbyte:  Block 3LSB
4thbyte:  Block 4 MSB
Sthbyte:  Block 4L5B
Communication mode 2C| | — 1stbyte:  Control Bits (00,01,02)
Manufacturer's specific 2D see Manual o
commands : *Manufacturer's Specific Commands
Linkage information LA | 2E |DsN| PSN 1stbyte:  Link information (MSB)
2nd byte: Link information (LSB)
PS character code table 2F | — | 1stbyte: Code Table number
selection
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EBU Protokoll
2.2 Request Commands see separate manual
Command
Function Infor- | gy | Manufacturer Parameter
mation Code of
requested
MEC MEL message
Request Program PI 17 | 03 01 1stbyte:  Datasetnumber (DSN)
identification 2nd byte: Program service number (PSN)
Return: see EBU command 01
Request Program service PS 17 | 03 02 |1stbyte: Datasetnumber(DSN)
name 2nd byte:  Program service number (PSN)
Return: see EBU command 02
Request Traffic TA/TP | 17 | 03 03 | 1stbyte: Datasetnumber (DSN)
announcement and 2nd byte:  Program service number (PSN)
Traffic program bits Return: see EBU command 03
Request Decoder DI 17 | 03 04 |1istbyte: Datasetnumber (DSN)
information bits 2nd byte:  Program service number (PSN)
Return: see EBU command 04
Request Musid/speech switch M/S 17 | 03 05 | 1stbyte: Datasetnumber (DSN)
2nd byte:  Program service number (PSN)
Return: see EBU command 05
Request Program item . PIN 17 | 03 06 |[1stbyte: Datasetnumber (DSN)
number 2nd byte:  Program service number (PSN)
Return: see EBU command 06
Request Programme type PTY 17 | 03 07 Istbyte:  Datasetnumber (DSN)
information 2nd byte: Program service number (PSN)
Return: see EBU command 07
Request Real time clock 17 | O1 09
correction Return: see EBU command 09
Request Radiotext RT 17 | 03 0A | 1stbyte: Datasetnumber(DSN)
2nd byte:  Program service number (PSN)
Return: see EBU command 0A
Request Real time clock cT 17 | 02 0D | Return: see EBU command 0D
Request RDS level RDS 17 | 01 OE 1st byte: Reference Table entry
Return: see EBU command 0E
Request ARI area (BK) ARI 17 | 01 OF | Return: see EBU command OF
Request Paging transmitter 17 | 02 12 1stbyte:  Dataset number (DSN)
network group designation Return: see EBU command 12
Request Group sequence GS 17 | 02 16 1stbyte:  Dataset number (DSN)
Return: see EBU command 16
Request Clock time and cT 17 | O1 19
date status Return: see EBU command 19
Request Siow labelling codes 17 | 02 1A | 1stbyte: Dataset number (DSN)
Return: see EBU command 1A
Request Data set select DS 17 | 01 1C | Return: see EBU command 1C
Request Ref. inputselect 17 | 02 1D | 1stbyte: Reference Table entry
Return: see EBU command 1D
Request RDS status RDS | 17 | O1 1E | Return: see EBU command 1E
Request ARl level ARI 17 | 02 1F ] 1stbyte: Reference Table entry
Return: see EBU command 1F
2048.1822.01 -9- E-1
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Command
Function Infor- | ggu | Manufacturer Parameter
mation Code of
requested
MiLC MEL message
Request ARI status ARI 17 | 01 21 Return: see EBU command 21
Request RDS phase RDS | 17 | 02 22 | 1stbyte: Reference Table entry
Return: see EBU command 22
Request Site address 17 | 01 23 | Return: see EBU command 23
Request Free-format group 17 | 02 24 | 1stbyte: Bits 4..1: Group Type
Bit 0: Group ver. A/B
Return: see EBU command 24
Request In-house IH 17 | 02 25 1st byte: 00 = Group Ver. A
information 01 = Group Ver.B
Return: see EBU command 25
Request Transparent TDC 17 | 04 26 | 1stbyte: 02
data channel 2nd byte: 00 = Group Ver. A
01 = Group Ver.B
3rd byte: 00... 1F = Channel
Return: see EBU command 26
Request Encoder address 17 | 01 27
(user address) Return: see EBU command 27
Request Group usage code 17 | 04 29 1st byte: Data set number (DSN)
sequence 2nd pyte: 01
3rd byte: Bits 4..1: Group Type
Bit 0: Group ver. A/B
Return: see EBU command 29
Request Emergency EWS | 17 | O1 2B
warning system Return: see EBU command 2B
Request Linkage LA 17 | 03 2E 1st byte: Data set number (DSN)
information 2nd byte: program service number (PSN)
Return: see EBU command 2E
2.3 Manufacturer's Commands see separate manual

Manufacturer’'s Set Commands

Command

Function Parameter
EBU | Manufacturer
MEC MEL MEC1 MEQ2
Set VRFinformation DK 2D | 04 | FEOO | <2Bytes>
on/off 0000 = off Parameter
0001 = on Parameter
Set Data mode 2D | 04 | FEO1 ] <28Bytes>
Outgoing data: 0000 = RDS data Parameter
RDS or Test 0001 = Testdata Parameter
Set Testdata 2D | OF | FEO02 |<13bytes> Parameter
(13 bytes = 1 group = 104 bits)
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EBU Protokoll
Manufacturer’s Set Commands (cont.)
. Command
Function Parameter
EBU | Manufacturer
MEC MEL MEC1 MEC2
Set Baudrate 2D | 07 | FEO3 | <5Bytes>
(for serial interfaces) 1st byte: Interface no. Parameter
2nd byte: Baudrate Parameter
3rd byte: parit¥J Parameter
4th byte: data bits Parameter
5th byte: stop bits Parameter
Set Hardware handshake 2D | 04 | FEO4 | <2Bytes>
on/off 00 00 = handshake off Parameter
(for all serial interfaces) 0001 = handshake on Parameter
Set Message outputs A1 to 2D | 04 | FEOS5 |<2Bytes>
A16 1stbyte: output A1to A8  (LSB=A1; MSB = A8)
(MESSAGES /X12; relay K1to K16) 2nd byte: output A9to A16 (LSB=A9; MSB=A16)
Set RDS/VRF phase 0°/90° 2D | 04 | FEOb6 | <2Bytes>
: 00 00 = phase 0° Parameter
0001 = phase 90° Parameter
Manufacturer's Request Commands
Function Code Parameter
EBU | Manufacturer
. MEC MEL MEC! MEC2
Request protocol type 2D | 03 | FF40 |1 ;;byte: In[tﬁgface number
01t004= DTE1toDTE4
05= DTES (with DMCO1 only)
Return:
see EBU manufacturer's status command FD 00
Request serial number 2D | 02 | FF41 ]JReturn:
(production order number) see EBU manufacturer's test command FO 0A
Request Ident number 2D | 02 | FF42 ]Return:
(Stock number) see EBU manufacturer's test command FO 0B
Request coder type 2D | 02 | FF43 |Return:
see EBU manufacturer's test command FQ 0C
Request firmware version 2D | 02 | FF44 |Return:
see EBU manufacturer's status command FD 01
Request physical address 2D | 02 | FF45 |Return:
(manufacturer address) see EBU manufacturer's test command F0 05
Request Battery check 2D | 02 | FF46 ]JReturn:
see EBU manufacturer's test command FD 02
Manufacturer’'s Status Commands
Command
Function ° Return
EBU | Manufacturer
MEC MEL MECT MECQ2
Status Protocol type 2D | 04 | FDOO |1stbyte: Type of protocol
45 = EBU, 4C = Link, 54 = TNPP
2nd byte: RBDS
52 = on, 00 = off
‘Status Firmware version 2D | 12 | FDO1 |<168Byte>
Status Battery check 2D | 04 | FDO2 |<2Byte>
0000 = defective 0001 = o.k.

2048.1822 01
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EBU Protokoll

Manufacturer's Test Commands

*) These commands are for service only, not for user.

Command

Function Parameter
EBU | Manufacturer
MEC MEi MIC1T MEQ2
Set test command enabled 2D | 04 | FOOO ]1istand 2nd byte: Parameter
only for one 0001 = set for one test command
test set command or 00 00 = test mode canceled
test request command
Request parallel remote 2D [ 02 | FOO3 Jooo0 Parameter
control inputs E1 to E16 Return: see EBU Manufacturer's command F0O 04
(REMOTE CONTROL /X11)
Status parallel remote 2D | 04 | FOO4 |<2bytes> value
control
inputs E1to E16
(REMOTE CONTROL /X11)
Set physical address 2D | 04 | FOOS5 |<2bytes> Address
(manufacturer's address)
Set start update 2D | 04 | FOO06 ]1istand 2nd byte: Parameter
Flash memory 0001 start flash pro
(Update firmware)
Set Cold start 2D | 04 | FOO7 |1stand 2nd byte: Parameter
0001 Cold start
Set Warm start 2D | 04 | FOO8 |1stand 2nd byte: Parameter
0001 Warm start
Set Serial number *) 2D | 12 | FOOA | <16bytes> Information
{(production order number)
Set Ident number *) 2D [ 12 | FOOB | <16bytes> information
(Stock number)
Set Type of coder *) 2D | 12 | FOOC |<16bytes> Information
Set Watchdog on/off 2D | 04 | FOOD |1stand 2nd byte: Parameter
0000 = off
0001 = on
2048.1822.01 -12- E-1
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FOREWORD

The EBU has a requirement that the various RDS encoder communication protocols should be
harmonized. Such harmonization would enable broadcasters to purchase RDS system components (encoders,
update generators etc.) from a variety of sources.” RDS component manufacturers would then be able to inte-
grate their products with those from other manufacturers, enabling more complex systems to be produced than
otherwise possible.

Most protocols have similar functional elements. However, they differ significantly in their
environmental models. The structure, functionality, and addressing of their intended networks, and the data
structures within each encoder are often quite different. Therefore this specification is based on barmonized
environmental and encoder models.

This document describes these harmonized models and a universal layered protocol, based on the
ISO/OS] recommendation, which encompasses all current RDS features, and can also accommodate new
developments.

Encoders based on this model may not currently exist, but the model and protocol provide a template
specification upon which new products may be based. Many existing devices could be adapted to meet the
functionality required, and subsequently the universal protocol may be implemented. An encoder does not need
to implement all the features described, but any feature implemented must be made in accordance with this
standard.

The EBU thanks the following organizations and manufacturers for baving contributed to the

elaboration of this specification: TDF, BBC, Teli, Teleray, Rohde & Schwarz, RE Technology, Velec and VG
Electronics. '
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1. Environmental model

1.1  Addressing method

Communication to RDS encoders needs to be capable of many levels of addressing: to all encoders,
to specific sets of encoders or to a particular device. This may be accomplished by unique physical connections
or by a suitable logical addressing method.

In defining an eavironmental model for the universal protocol, the following assumptions are made:

- The data stream will feed one or more transmitter sites. Each site will have a unique
address, known as the site address (a number in the range 1-1023). All encoders at
a particular transmitter site share the same site address.

- An encoder will possess one or more site addresses. One of these must be unique
to the particular physical site location. Additional site addresses are permitted for
a particular area, region, or country.

To clarify this concept, an example is given. All encoders at the NEWTOWN site have the unique
site address "123°. Other encoders in the system are not permitted to use this address. Encoders at the
NEWTOWN site also have the site address "267°, which is allocated to all encoders in the LAKEVALLEY
area. Messages arriving at the NEWTOWN site with either of these two site addresses will be accepted.
Messages arriving at the LITTLEVILLAGE site (address "452"), also in the LAKEVALLEY area, will not be
accepted if they carry the NEWTOWN site address, but will be accepted if they carry either the
LITTLEVILLAGE or the LAKEVALLEY site address.

LAKE VALLEY

Fig. 1: Fictitious example of site addressing

Several RDS encoders are installed at each transmitter site, serving a number of programme services.
Backup equipment is sometimes provided, sometimes not. A single backup encoder may even be provided for
several programme services. Whatever the situation may be, each encoder at the site needs to be individually
addressable. A second level of addressing is therefore introduced, the encoder address (a number in a range
1-63).
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An encoder will possess one or more encoder addresses. One must be unique to the encoder at that
site. Additional encoder addresses may be assigned according the encoder’s usage or manufacture. However,
the site and encoder addresses are not intended to specify a particular radio service. The specification of a
particular radio service, a third level of addressing, is accomplished by using a programme service number,
defined in section 1.2.1. The site and encoder addresses should be thought of being entirely physical, and are
used only to address a certain "box" at a certain location, the functionality of the "box" is irrelevant in this
context.

It is expected that many messages will be sent to all encoders. Thus, the global number of 0" is
defined for both the site and encoder addresses. Messages bearing the global site address are deemed to be
acceptable at all sites in the system. Messages bearing the global encoder address are deemed to be acceptable
at all encoders at sites specified by the accompanying site address.

An encoder will have two address lists, one of acceptable site addresses and the other of acceptable
encoder addresses. The site address list includes "0* (the global site address), the unique site address and any
additional site group addresses. The encoder address list includes 0" (the global encoder address), the unique
encoder address and any additional encoder group addresses.

A message is acceptable to a particular encoder only if the site address is contained within its site
address list and the encoder address is contained within its encoder address list.
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1.2 Encoder model
1.2.1 Software model
Site address list: 0, 123, 267, ... Coder address Hst: 0, 5, ...
Current data set
Fhtatatebededdab bt ] T esesseccccscen [}
Data set 1 i __Dataset2 | i __DatasetN |
leccccecrerasans eccccecceccenes
' E : :
Group sequence ' Group sequence ' + Group sequence :
Slow labeliing 1 Siow labeling ' ! Siow labeling H
L] L]
; ' : '
Prog. service 4 ' Prog. service ¢ . ' Prog. service § .
Pl AT e RT | 4 C e RT |
PS MS i | ps Ms | ¢ 1] ps Ms | !
PTY DI ' PTY DI ’ H PTY ° DI '
TPTA PN ' TPTA PN ' ' TPTA PIN .
AF Unk ' AF Link ' ' AF Unk '
L}
MAIN SERVICE ' MAINSERVICE | ! MANSERVICE |
oesccscccccncocnaans -l CE T T .- eeseccecccccccee ol
EON SERVICES | _EON SERVICES | { _EONSERVICES |
Prog. service 7 H Prog. service 7 E H Prog. service 7 :
Pl PIN Ve PN | T PIN |
PS AF ' 3 AF ' . PS AF H
PTY Unk v | ey Unk ' H PTY Unk '
TP.IA IR LAY ' | TRTA '
(] ]
: : ' '
L]
Prog. service 1 ' Prog. service § ' H Prog. service 4 E
] PIN H Pl PIN ! H Pi PIN '
PS AF | ps AF ‘ v | ps AF H
PTY  Uink vl PYy o | Pl PY b |t
TP.TA U] TRTA ‘ | TRTA :
. 1]
: = E =
.
Prog. sarvice 9 ' Prog. service 11 H H Prog. service § E
P PIN ' Pl PIN ! H P PIN .
PS AF ¢ | ps AF L P | Pps |
PTY Unk ' PTY Link : ' PTY Unk '
TP.TA ' TP.TA : H TP, TA '
L]
; : . : :
fecccccccnccccna ' eccccccccccccan N
TDC butfers * H bufters * EWS butfer RP bufter Free-formet
butters *
Hardware
parameters Clock

* Separate buffers for A and B type groups should be used
Fig. 2: RDS Encoder Software Model
Messages are accepted by the encoder in accordance with the addressing method described in section
1.1. Applicability is further determined by optional fields within the message itself. This permits addressing
of the following structures within an encoder:
Data sets: An encoder will have one or more data sets, each of which results in a particular

RDS output. Each data set may refer to many programme services using the RDS EON
feature. Only one data set is responsible at any one time for the encoder’s output, and
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is known as the current data set. Data sets are addressed by the protocol as described in
section 2.3.2. -

Programme services: All programme services are identified by a unique programme service
number which is used to label data within RDS networks. In a network providing the EON
feature, data for several programme services will be sent to an encoder which may then
identify that the data refers to one or more of the data sets and elements within the data sets
used by that encoder. Programme services are addressed by the protocol as described in
section 2.3.3. ‘ '

1.2.2 Hardware model

19 kHz |Reference 57 kHz generation &
pilot | selector phase control
(1)
Memory
Serial
RS232C com. Processor m:iolitor Lo::l I RDS output
interface M 2 coniro
Real time
clock (1) Optional
(2) ARl is an optional addition

Fig. 3: RDS Encoder Hardware Model

A simplified model of an RDS encoder has been used in the development of this universal protocol and
is shown in Figure 3. The model does not include such obvious or necessary components as a power supplier

or control panel, but includes only the blocks necessary to understand and develop the protocol itself. These
are:

Processor: The central processing unit of the encoder, usually a micro-processor, with access
to input and output devices, the real-time clock, and memory.

Memory: Comprises ROM and RAM necessary for the operating software of the encoder,
and appropriate RAM, NVRAM, and ROM for stored data.

Real time clock: Maintains the current time of day and calendar date. Used to generate type
4A groups (CT).

Serial communication interface: Data, according to this protocol, is received and transmitted
using the serial communications interface.

RDS modulator: Produces the RDS bi-phase signal, and optionally ARI in accordance with
CENELEC EN 50067. '
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1.3

1.3.1

§7 kHz oscillator: Frequency and phase locked to the third harmonic of the selected
reference source.

Reference selector (optional): Selects one source of 19 kHz reference signal, out of a
maximum of six, to lock to the internal 57 kHz oscillator. Each 19 kHz reference source
corresponds to a specific level and phase adjustment of the produced output signal. When a
specific reference source is selected via the Reference selector, the corresponding level and
phase values are taken from a "reference entry table®. This table comprises the following

parameters:

- RDS output level
- RDS phase
- ARI level (if implemented)

Level and phase control: The level and phase of the RDS signal (optionally ARI) may be
adjusted by the processor under the appropriate commands (see pp. 45 and 46). The Output
level may be set in the range O to 8191 mV, and the phase in the range between 0 and 180
degrees to lock to the internal 57 kHz oscillator. Level and phase of the RDS signal may
depend of the 19 kHz reference signal. As up to six reference inputs may be used, level and
phase are set on the "reference table entry®, as mentioned under Reference selector.

Transmission modes

The universal protocol is designed to operate in various communication modes as follows:

Uni-directional mode

This mode is used on one way communication links. Data is transmitted to one, a group or all

encoders. Answer back is not required.

1.3.2

Bi-directional mode, requested response

This mode uses a two-way communication link to transmit data to one, a group or all encoders. It

enables the server to request data, status, and error report from encoders.

1.3.3

Bi-directional mode, spontaneous response

A two-way communication link enables a server to transmit data to encoders, and request data from
encoders. Encoders are also able to spontaneously generate status and error messages. Such messages, their

content and application are described in section 3.
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2.  Protocol description
2.1  Physical layer

Specification at this level is necessary to ensure electrical and mechanical compatibility of equipment.
Interfacing to the eacoder is accomplished with a serial interface based on the well-known standard EIA RS
232C (compatible with V24/V28). This is a full-duplex interface with hardware handshaking, able to operate
with modems.

2.1.1 Mechanical specification

The encoder should be equipped with either the 25-pin SUB-D or the 9-pin SUB-D connectors. The
9-pin SUB-D connector would be preferred. Converting between the two types of connectors is easily done via
commonly available adapters. The interface is designed as @ DTE (Data Terminating Equipment) and therefore
the connectors should be of a male type.

Signals on the 9-pin connector for DTE (IBM-compatible) are given in Table 1.

Table 1
Pin | Signal 1/0 | Signal description
Data Camier Detect (optional)
1 DCD 1 Received Data
2 RxD I Transmitted Data
3 TxD o Data Termuinal Ready
4 DTR o Signal Ground
5 GND - Data Set Ready
6 DSR 1 Request to Send
7 RTS o Clear to Send
8 CTS 1 Ring Indicator (optional) or
9 RI/+5...+15V | I/0 | auxiliary supply voltage
(optional)

Signals on the 25 pin connector for DTE are given in Table 2.

Table 2
Pin | Signal 1/0 | Signal description
1 PE - Protection Earth
2 TxD o Transmitted Data
3 RaD 1 Received Data
4 RTS (o) Request to Send
5 CTS I Clear to Send
6 DSR I Data Set Ready
7 GND - Signal Ground
8 DCD I Data Carrier Detect (optional)
18 +5...+15V o Auxiliary Supply Voltage
20 DTR o Data Terminal Ready
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2.1.2  Signal description
The specified interface is an electrical unbalanced circuit with signal levels according the EIA RS 232C.

The signals have the following functionality:

PE (Protection Earth): . Is available only on the 25-pin connector and
should be tied to the encoder case internally
TxD (Transmitted Data): Data from the encoder to an external device
RxD (Received Data): Data from an external device to the encoder
RTS (Request to Send): The OFF-State on this line is used to indicate to

an external device to pause with data
transmission on RxD until RTS is switched to
the ON-State again (also called dynamic
handshake)

CTS (Clear to Send): The OFF-State on this line is used to indicate to
the encoder to pause with data transmission on
TxD until CTS is switched to the ON-State again
(also called dynamic handshake)

DSR (Data Set Ready): The ON-State on this line is used to indicate to
the encoder that an external device is connected

and is ready for operation (also called static
handshake)

DTR (Data Terminal Ready): The ON-State on this line is used to indicate to
an external device that the encoder is ready for
operation (also called static handshake)

GND (Signal Ground): Analog Ground for the circuitry (not shield)

DCD (Data Carrier Detect): This signal can be (optional) evaluated to detect
an active modem

RI (Ring Indicator): This optional signal can be evaluated to detect an
incoming call from modem.

+5..+15V: This (optional) signal is an auxiliary supply
voltage for external low power devices, such as
level converters or fiber optic devices, and
should be current limited.
Remarks:

-  If DTR/DSR signals are OFF, the corresponding RTS/CTS signals must also be in OFF-state.

. If bardware handshake is used, then it should work in this way. If it is not used, the system
should be operated at a suitable data rates which guarantees that no characters are dropped.
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2.1.3 Data format
The data is transmitted character by character in asynchronous mode.

Characters of 8 bits are transferred, preceded by 1 start bit and followed by 1 stop bit. No parity bit

is included. Transmission speeds will be the following standard values 75, 150, 300, 600, 1200, 2400, 4800,
9600 and 19200 bps.

2.2 Data Link Layer

Update data comprises a stream of data frames. A frame comprises a series of bytes, delimited by two
reserved bytes, which mark the beginning and end of the frame. Each frame contains a destination address,
defining the set of encoders to which the record is being sent. A sequence counter labels each separate record.
The message itself is preceded by a byte defining the message length, and followed by a CRC check.

The start and stop bytes are uniquely defined, and may not occur in any other fields of a frame. In
order to prevent this, a frame is byte-stuffed prior to transmission. Byte-stuffing transforms an illegal
occurrence of a reserved byte into two legal bytes. The reverse process is applied at reception, byte-stuffed
frames are converted prior to frame processing. Thus, although the start and stop bytes are reserved, messages
may freely use bytes' with any value. In cases where reserved byte values are present in the message, the

transmitted message length will be increased. However, the length of a message is always defined in its
unstuffed, shortest, state.

2.2.1 General Frame Format

STA ADD SQC MFL [MSG ) CRC STP | General
Stan Address Sequence| Message { Message | 0... 255 Bytes Cydic Redundancy | Stop | Frame
Counter | Field Code Format

| Langn | oo | e |

Message
Message Element1 | .... Message Element i Message Eiementn | Fleld
Format
MEC | [DSN) | [PSN] | IMEL] [MED] Message
Message | Data Set | Program | Message Message Element Data 0... 254 Bytes Element
Element | Number | Service | Element Format
Code Number [atalength| .... | e | | e = L e |

[ ] Fields in brackets are optional. Inclusion is inherently defined by the Message Element Code

Fig. 4: Data protocol format
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Each data frame has the following format:

Field Description escriptor Field Length
Start STA 1 byte
Address ADD 2 bytes
Sequence Counter SQC 1 byte
Message field length MFL 1 byte
[Message]” [MSG] 0...255 bytes
Cyclic Redundancy Check CRC 2 bytes
Stop STP 1 byte

Frames are built according to this structure, and then byte-stuffed prior to transmission. Byte-stuffing
removes any occurrences of reserved bytes (FE and FF) within the fields "Address® to "Cyclic Redundancy
Check" inclusively.

The complete frame is represented in Figure 4.

2.2.2 Start (STA)

A data record starts with the start byte (FE hex). This byte will not occur at any other point in a
transmitted sequence (after byte-stuffing).
2.2.3 Address (ADD)

The address field comprises two elements, these are:

Site address 10 bits (most significant)
Encoder address 6 bits (least significant)

For a message to be acceptable to a particular encoder, the site address must be contained within its
site address list and the encoder address must be contained within its encoder address list.
2.2.3.1 Site address

The site address defines the site, or group of sites to which this record is being sent. '

= All sites
ex =  Specific site or group of sites, as selected by encoder operator.

Each encoder will acknowledge a series of site address codes. One must be unique, i.e. common to
all encoders at a particular location. Another may be common to all encoders in a certain area, and so on.

* [ ] This field is optional. When not included the message field length will be set to zero. Such
a record may be used to indicate an idle line. A
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2.2.3.2 Encoder address
The encoder address defines to which encoder(s) at a particular site this record is being sent.
0 = All encoders at the site

1-3F hex = Specific encoder or group of encoders, as selected by the encoder operator.

Each encoder will acknowledge one or more encoder address codes. One must be unique (i.e. at that
site), another may be common to all encoders providing a certain RDS facility, and so on.

2.2.4 Sequence Counter (SQC)

Each frame transmitted may be assigned a sequential number in the range 01-FF hex. Repetitions of
any given frame, transmitted to increase data reliability in a simplex system or by request in a duplex system,
can be assigned the original sequence number. Such repetitions must be completed before the current sequence
counter, i.c. that used for new frames, is 100 decimal steps in advance, in order to avoid confusion between
a repeat and a new record from a subsequent sequence. In the duplex mode the absence of a number in a
received sequence may be used to request repetition of the particular record. If the sequence counter is not
used, this field should be set to 00 hex.

2.2.5 Message field length (MFL)

This single byte informs the encoder of the number of bytes in the message field. This length is
defined as that prior to byte-stuffing.
2.2.6 Message (MSG)

The message compnses 0 to 255 bytes of data. These bytes may freely take any value in the range
00-FF hex. Byte stuffing is applied afterwards (see 3.2.9.). The message field format is defined in section 2.3.
2.2.7 Cydlic Redundancy Check (CRC)

The check field consists of two bytes (prior to byte-stuffing) which represent the result of a 16-bit
cyclic redundancy check (CRC) calculation.

The divisor polynomial used to generate the CRC is the CCITT polynomial, x'® + x'* + x* + 1. The
CRC calculation starts with the most significant bit of the first byte of the address field, and ends with the least
significant bit of the last byte of the message field. The CRC is initialized to a value of FFFF (hex), and the
two check bytes are formed from the inverse of the result. The eight most significant bits are represented by
the first check field byte, and the eight least significant bits are represented by the second check field byte (see
also Appendix 1).

2.2.8 Stop (STP)

A data record ends with the stop byte (FF hex). This byte will not occur at any other point in a
transmitted sequence (after byte-stuffing).
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2.2.9 Byte-stuffing method

The technique of byte-stuffing allows a byte oriented protocol such as this to preserve certain unique
values for framing purposes, and yet allow conveyed messages to utilize the full byte range (00-FF hex). This
is achieved by trapping reserved bytes in illegal fields, and transforming them into legal byte pairs.

Byte values FD hex, FE hex, and FF hex are trapped in the fields "Address” to "Cyclic Redundancy
Check” and transformed into 8 pair of bytes as shown in Table 3.

Table 3
Byte Resuliant
byre pair
FD tranformed into FD 00
FE transformed into FD 01
FF transformed into FD 02

Thus, the reserved bytes (FE and FF) will never occur within these fields in a transmitted record, and
will only occur within the start and stop fields.

When a message is received, the reverse technique is used to transform two-byte sequences (always
starting with FD hex), into single bytes prior to the record being processed.

2.3 Message field format
2.3.1 Message structure

The message field, if non-zero in length, consists of one or more message elements. Each message
element has the structure as shown in Table 4.

Table 4
Field description Descriptor Field length
Message Element Code MEC 1 byte
[Data Set Number]’ [DSN]” 0...1 byte
[Programme Service Number]” | [PSN]" 0...1 byte
[Message element data length] | [MEL]" 0...1 byte
[Message element data]” [MEDJ 0...254 bytes

Several message elements may be packed together into one message field, subject to a maximum
message field length of 255 bytes, as defined in section 2.2.1. An individual message element must not be split
between different message fields.

The complete message field may be represented as follows:
MEC,[DSN],[PSN],[MEL]),[MED],[[MEC,[DSN],[PSN],[MEL],[MED]], ...

Fields and whole message elements shown in square brackets are optional. Message elements may be
concatenated freely, subject to a maximum message field length of 255 bytes.

*[ ] These fields are optional. They are used, as required by the specific command. See section 3.
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The maximum available length for a message element is 255 bytes. This inherently limits the message
data to 254 bytes. If the optional fields “Data Set Number®, "Programme Service Number®, and/or "Message
element data length” are utilized, further reduction to the maximum data length will occur. For example, if
all optional fields are employed, the maximum data length will be 251 bytes.

2.3.2 Data Set Number (DSN)
The Data Set Number (DSN) permits a message to be targeted to the following within an encoder:
- a specific data set,
- the current data set,

- all data sets.

The DSN within a message element is chosen as shown in Table §.

Table §
Data Set Target
Number (DSN)
0 Current data set
1-253 Specific data set
254 All data sets except the current data set
255 All data sets

2.3.3 Programme Service Number (PSN)

The Programme Service Number (PSN) permits a message element to operate a number of services
within one or more data sets and the corresponding addressing is shown in Table 6.

Table 6
Programme Targer
Service
Number (PSN)
0 Special PSN for main service of specified data set(s)
1-255 Specific service within data set(s)

2.4  Message codes

Message codes are described in section 3. Different classes of message are thus identified.
2.4.1 Remote and configuration commands

These commands allows to control the various functionality of encoders or permit to request messages
from the encoders in a case of bi-directional transmission mode.
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2.4.2 RDS messages

These messages are related to all the RDS features which have to be processed by an encoder.

2.4.3  Status messages

These messages are used in bi-directional transmission mode to transmit information from an encoder
to another device.
2.4.4  Specific messages

These types of messages are not allocated in this specification and concern specific and internal

functionality which can be needed by encoder manufacturers. Specific code are reserved for these types of
message and should not be used for other features.

2.5  Description of data handling

The data is transmitted to the encoder using the specified commands described in section 3, and stored
in memory according to the encoder software model (see section 1.2.1).
2.5.1 Group sequence

The encoder must be told about the types of groups are to be transmitted and about the appropriate
transmission rate for every transmitted group type.

This is achieved with the "Group sequence® command, which is treated by the encoder like a group
enable command. When a specific group is encountered in the sequence, data relating to that type is transmitted
if available. If not then the group type is not generated and the next group type in the sequence is used instead.

If the group sequence contains a 7A group , then the encoder is in the paging mode.

With this method also the desired repetition rate for every group type is implicitly defined in a very
flexible way for the broadcaster.

However, there are special transmission conditions to which is paid attention with the followihg rules:

2.5.1.1 Insertion of Group type 4A (CT)

Group type 4A is not allowed in the group sequence. If the CT function is set to ON-State (see
CT-ON/OFF command) group type 4A is inserted automatically by the encoder at the edge of the minute.

During inserting group 4A the given group sequence is suspended for this one group. This action has
highest priority against any other event (e.g. inserting group type 14B due to change of TA flag).

" If the CT function is set to the OFF-State, no group 4A is inserted at any time.
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2.5.1.2 Handling of Group type 1A
There are two possibilities:

If the encoder is in the non-paging mode, the group 1A is processed as given in the group sequence
and is treated like any other group type.

If the encoder is in the paging mode, the group 1A is transmitted every second and is also marking
every paging interval. This is done by the encoder automatically when in paging mode. In order mot to

influence this structure the given group types 1A in the group enable sequence are ignored.

In the paging mode the transmission of group 1A every second (in conjunction with group 4A at the
edge of the minute) has highest priority against other events.

When inserting groups 1A or 4A the given group sequence (given 1A groups ignored!) is suspended
for one group.
2.5.1.3 Insertion of group 14B

Group type 14B is not allowed in the group sequence. In order to turn "on" the TA flag for EON
services, group 14B is inserted eight times automatically by the encoder, interrupting the given group sequence
as a consequence.

If the encoder is in a paging mode, groups 4A and 1A, for marking the intervals, have the highest
priority. In the worst case, the inserted 14B groups are delayed.

2.5.1.4 Insertion of group 15B

Similar to the insertion of 14B groups, group type 15B is inserted (8 times) automatically by the
encoder when the TA flag for the main service changes.

If the encoder is in a paging mode, 4A and 1A groups for marking the intervals have the highest
priority. In the worst case, the inserted 15B groups are delayed. '
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3. Message description

3.1 List of all defined commands

RDS message commands Message Element Code
PI 01
PS 02
PIN 06
DI 04
TA/TP 03
MS 05
PTY 07
RT 0A
AF 13
EON AF 14
Slow Labelling codes 1A
Linkage information 2E
Transparent data commands
TDC 26
EWS 2B
IH 25
Free-format group 24
Paging commands
Paging call without message 0C
Paging call with numeric message (10 digits) 08
Paging call with numeric message (18 digits) 20
Paging call with alphanumeric message (80 characters) 1B
International paging with numeric message (15 digits) 11
International paging with functions message 10
Paging network group designation 12
Clock setting and control
Real time clock oD
Real time clock correction 09
CT on/off 19
DS adjustment and contro
RDS on/off 1E
RDS phase 22
RDS level OE
adjustment cont
ARI on/off 21
ARI area (BK) OF
ARI level 1F
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20
21
22
23
24
25
26
27
28
29
30
31

32
i3
34
35

36
37
38
39
40
41
42

43

45

47
48

49
50
51



Control and set up commands Messagé Element code
Site address 23
Encoder address 27
Make PSN list 28
PSN enable/disable OB
Communication mode 2C
TA control 2A
EON TA control 15
Reference input select 1D
Data set select 1C
Group sequence 16

Group usage code sequence
PS character code table selection

Bi-directional commands (Remote and configuration commands)

Message acknowledgement
Request message 17

Specific message command
Manufacturer's specific command 2D

3.2 Command repertoire (see pp. 20 to 66)

First Second Third
Column Column Column

MEC

DSN

PSN

MED

Conventions:

29
2F

18-

Page

52
53
54
55
56
57
58
59
60
61

65

66
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62
63

64

The message description is made according to the above diagram. The first column indicates the

descriptor of the message which is detailed in the table (2nd column).

Each element in the table represents one byte where the bits are numbered from 7..0 (from left to
right). For transmission of a respective message each byte is represented by two HEX symbols of which the
permitted range is indicated in the respective element. The message structure used is explained in section 2.3.1.

Symbol 00..XX or 0..X, 0..X specifies the range of the HEX value that may be used.

The third column gives an information of the context of the table. Symbol HEX means that any HEX
value may be used. Any other information describes the nature of the data which is put in the table.

The coding of all RDS features is in the same format as used in CENELEC EN 50067, unless

otherwise specified.
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Message Name: PI

Message Element Code: 01

Function: To set the PI code of the specified Programme Service(s) of the specified Data Set(s)
Format:
MsB LSB

MEC 01

DSN 00..FF

PSN 00..FF

MED 00..FF PI (MSB)

MED 00..FF PI (LSB)
Example: <01><00><01><C2><01>

Set PI code in current data set for programme service 1 to C201.
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Message Name:

PS

Message Element Code: 02

Function:

Format:

Example:
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To set the PS name of the specified Programme Service(s) of the specified Data Set(s)

MEC
DSN
PSN

MED
MED
MED
MED
MED
MED
MED
MED

<02><00><02><52><41> <44> <49> <4F> <20> <31> <20>

Set PS in current data set for programme service 2 to RADIO 1 _.

Lse

..FF

..FF

20.

.FF

20..

FF

20.

.FF

20.

.FF

20..

FF

20.

.FF

20..

20.

.FF
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Message Name: PIN

Message Element Code: 06

Function: To set the PIN Code of the specified programme service on the specified data set(s)
Format:
MSB LSB

MEC 06

DsSN 00..FF

PSN 00..FF

MED 00..FD PIN (MSB)

MED 00..FB - PIN (LSB)

Example: <06><00><06><71> <SE>

Set PIN for day = 14, hour = §, minute = 30 in current data set, programme service 6.
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Message Name:

DI

Message Element Code: 04

Function:

Format:

Example:
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To set the Decoder Information bits of the specified programme service(s) on the specified

data set(s)
MSB LsB
MEC 04
DSN 00..FF
PSN 00..FF
MED 00..FF DI

<04> <00><03><01>

Set DI to stereophonic transmission (=1) in current data set, programme service 3.
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Message Name: TA/TP

Message Element Code: 03

Function: To set the Traffic Announcement and Traffic Programme bits

Format:
MSB LsB

MEC 03

DSN 00..FF

PSN 00..FF

MED 00..03 Bit 0: TA

Bit 1: TP

Example: <03><00><05><02>

Set on current data set TP = 1 and TA = 0, for programme service 5.
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Message Name: MS

Message Element Code: 05

Function: To set the MS flag of the specified programme service on the specified data set(s)

Format:
MSB LsB
MEC 05
DSN 00..FF
PSN 00..FF
MED 00..01 Bit 0: MS
Example: <05><00> <01><01>

Set MS to 1 on current data set, for programme service 1.
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Message Name: PTY

Message Element Code: 07

Function:

Format:

Conventions:

Example:

To set the Programme Type information of the specified programme service on the specified
data set(s)

MSB LSB
MEC 07
DSN 00..FF
PSN 00..FF
MED 00..1F PTY

Coding of PTY is according to CENELEC EN 50067.

<07><00><05><08>

Set PTY to 8 in current data set, programme service 5.
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Message Name: RT

Message Element Code: 0A

Function: To edit Radiotext.
Format:
s LsB
MEC 0A
DSN 00..FF
PSN 00..FF
MEL 00..40
MED 00..01 00 keep A/B flag
\ 01 toggle A/B flag
MED 00..FF Text character 1
MED 00..FF Text character 2
MED 00..FF Last Text Character (Maximum 64)

Conventions:  If the PSN is not the main PSN the command is ignored.
If the text length is less than 64 characters, the rest of the buffer is flushed.
The Radiotext should be repeated in the on-air transmission, until replaced by a new
Radiotext. Repetition should be stopped when a message with text-length O is received by the
encoder.

Example: <0A> <00> <01><04> <01> <52> <44><53>

Send to current.data set, programme service 1, message length 4, toggle A/B flag, the text
"RDS".
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Message Name: AF

Message Element Code: 13

Function: To edit AF data in the specified data set(s) of the specified programme service(s)
Format:
MSB LSB ]

MEC 13

DSN | 00.FF

PSN 00..FF

MEL 03..FF

MED 00..FF Start Location (High)

MED 00..FF Start Location (Low)

MED 0l1..FF AF Data

MED 0l1..FF AF Data

MED 0l1..FF AF Data

MED 00 AF List terminator

Conventions:  AF data are prepared for direct coding in type OA groups. They are paired where Method B
is used. An AF value of 00 terminates the AF list(s). No distinction is made between the
different Methods A or B.

The start location defines the offset (in bytes) from the beginning of the AF memory used for
the respective programme service, at which the new data is to be stored.

Example: <13> <00> <01> <07> <00> <00> <E2> <15> <27> <CD> <00>

AFs for current data set, programme service 1, offset by O bytes, are set to frequency codes
E2 15 27 CD (89.6, 91.4, filler).
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Message Name: EON AF
Message Element Code: 14
Function: -To edit AF data on the specified EON data set(s) of the specified programme service(s)

Format:

MEC
DSN
PSN

MEL
MED
MED
MED
MED
MED

MED

00..FF

00..FF

05..FF

00..FF

00..FF

04..09

01..CD

01..CD

Start Location (High)

Start Location (Low)

AF Data (Usage code of Group Type 14A)
AF Data

AF Data

AF List terminator

Conventions:  AF data are prepared in three byte units for direct coding in type 14A groups. The first byte
of each three designates the usage code in the range 4..9. An AF value of 00 terminates the
AF list(s). The start location defines the offset (in bytes) from the beginning of the AF
memory used for the respective programme service, at which the new data is to be stored.

Example: <14> <00> <01> <09> <00><00> <05><15><19>

<05><18><10> <00>

In the current data set, programme service number 1, AF memory location offset 0, set two
mapped frequencies with usage code 5, main frequency 89.6 MHz, mapped frequency 90.0
MHz, usage code 5, main frequency 89.9 MHz, mapped frequency 89.1 MHz.
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Message Name: Slow labelling codes

Message Element Code: 1A

Function: To edit data for group type 1A, block 3.
Format:
MSB LsB
MEC 1A
DSN 00..FF

MED 0..7 O..F Bits 7..4: Usage code
: Bits 3..0: Data MSB

MED 00..FF Data LSB

Conventions:  For each Usage code 0..7, data can be set in the range 000..FFF.

Example: <1A><04><00><E2>

In data set number 4, set the data sent with usage code O to "0E2°".
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Message Name: Linkage information
Message Element Code: 2E
Function: To edit Linkage information, variant 12 of block 3 of type 14A groups. The linkage activator

is also in group type 1A, block 3.

Format:

MsB LsB
MEC 2E

DSN 00..FF

PSN 00..FF

MED 00..FF Link information MSB
MED 00..FF Link information LSB

Conventions:  The Linkage information is applied in 14A groups.

If the PSN specified is the main PSN, the most significant bit, the Linkage Actuator is sent
in 1A groups, block 3, as well.

Example: <2E><02><03><81><23>

Set Linkage information in-data set 2, programme service 3, to 8123 Hex. The Linkage
Actuator is set to 1. If programme service 3 is the main PSN, the Linkage Actuator will be
transmitted in group 1A as well with value 1.
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Message Name: TDC

Message Element Code: 26

Function: To edit the data for the Transparent Data Channel
Format:
MSB LS8

MEC 26

MEL 00..FF

MED 00..01 00 = Group Version A

01 = Group Version B

MED 00..1F Channel

MED 00..FF Data

MED 00..FF Data

MED 00..FF Data

Conventions:  The data in the command are sent together with the given binary coded channel number. This
information is transmitted only once.

In the case of B type groups, the information for block 3 will be overridden by the
information of the PI code.

The first byte of the first Message Element Data indicates the TDC channel number as
follows:

Bits 0 to 4 = channel number (00..1F)

Bits 5 to 7: Set to O (reserved)

Example: <26> <04> <01> <46> <42><55>

Send the data "EBU* as TDC channel 1.
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Message Name: EWS

Message Element Code: 2B

Function: Edit the Emergency Warning System data (37 bits) in group type 9A.
Format:
MSB LsB

MEC 2B

MED 00..1F Block 2 (5 Bits)

MED 00..FF Block 3 MSB

MED 00..FF Block 3 LSB

MED 00..FF Block 4 MSB

MED 00..FF Block 4 LSB

Conventions: 37 bits of EWS data are to be sent to the encoder’s intemal EWS buffer. This information
is transmitted only once.

Example: <2B> <01><23><45><67> <89>

Set EWS data to 01 2345 6789 for group type 9A.
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Message Name: IH

Message Element Code: 25

Function: To edit the In-house applications and specify the group version
Format:
MSss Lss
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