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National foreword

This British Standard is the English language version of EN 50083-9:1998,
including corrigendum March 2001. It supersedes BS EN 50083-9:1997 which
will be withdrawn on 2002-09-01.

The UK participation in its preparation was entrusted by Technical Committee
EPL/100, Audio, video and multimedia systems and equipment, to
Subcommittee EPL/100/4, Cabled distribution systems, which has the
responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.
Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic
Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 44, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Text affected

13223 6 February 2002 |Correction of titles of Figure 7 and Figure 8
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1 Scope
1.1 General

Standards of EN 50083 series deal with cable networks for television signals, sound signals and interactive
services including equipment, systems and installations:

— for headend reception, processing and distribution of television and sound signals and their associated
data signals; and

— for processing, interfacing and transmitting all kinds of signals for interactive services using all
applicable transmission media.

All kinds of networks like:
— CATV-networks;
— MATV-networks and SMATV-networks;
— individual receiving networks;
and all kinds of equipment, systems and installations installed in such networks, are within this scope.

The extent of this standardization work is from the antennas, special signal source inputs to the headend
or other interface points to the network up to the system outlet or the terminal input, where no system
outlet exists.

The standardization of any user terminals (i.e. tuners, receivers, decoders, multimedia terminals etc.) as
well as of any coaxial and optical cables and accessories therefore is excluded.

1.2 Specific scope of this part 9

This standard describes physical interfaces for the interconnection of signal processing devices for
professional CATV/SMATYV headend equipment or for similar systems, such as in uplink stations. In
particular this document specifies the transfer of DVB/MPEG-2 data signals in the standardized transport
layer format between devices of different signal processing functions.

RF interfaces and interfaces to telecom networks are not covered in this document.

In addition references are made to all other parts of EN 50083 series (Cable networks for television signals,
sound signals and interactive services) and in particular for RF, video and audio interfaces to part 5:
“Headend equipment”.

For connections to telecom networks a special data communication equipment (DCE) is necessary to adapt
the serial or parallel interfaces specified in this document to the bitrates and transmission formats of the
public plesiochronic digital hierarchy (PDH) networks. Other emerging technologies such as connectionless
broadband data services (CBDS), synchronous digital hierarchy (SDH), asynchronous transfer mode (ATM)
etc. can be used for transmitting MPEG-2 transport streams (TS) between remote locations. ATM is
particularly suitable for providing bandwidth on demand and it allows for high data rates.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.

These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply
to this European Standard only when incorporated in it by amendment or revision. For undated references
the latest edition of the publication referred to applies.

EN 50083, Cable networks for television signals, sound signals and interactive services.
EN 50083-1:1993 +A1 1997, Part 1: Safety requirements.

EN 50083-2:1995 +A1 1997, Part 2: Electromagnetic compatibility for equipment.

EN 50083-3:1998, Part 3: Active wideband equipment for coaxial cable networks.

EN 50083-4:1998, Part 4: Passive wideband equipment for coaxial cable networks.

EN 50083-5:1998, Part 5:Headend equipment.

EN 50083-6:1997, Part 6: Optical equipment.

EN 50083-7:1996, Part 7: System performance.

EN 50083-8, Part 8: Electromagnetic compatibility for networks. (under consideratiorB
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EN 188101:1995, F'S: Single-mode dispersion unshifted (B1.1) optical fibre.
EN 188201:1995, Ala graded index multimode optical fibres.

EN ISO/IEC 13818-1:1995, Information technology — Generic coding of moving pictures and associated
audio information — Part 1: Systems. (under consideration)

ETS 300 421:1994, Digital broadcasting for television, sound and data services — Framing structure,
channel coding and modulation for 11/12 GHz satellite services.

ETS 300 429:1994, Digital broadcasting for television, sound and data services — Framing structure,
channel coding and modulation for cable systems.

ETS 300 473:1995, Digital broadcasting systems for television, sound and data services, Satellite Master
Antenna Television (SMATYV) distribution systems.

TEC 60169-8:1978, Radio frequency connectors — Part 8: RF coaxial connectors with inner diameter of outer
conductor 6,5 mm (0,25 in) with bayonet lock — Characteristic impedance 50 Q (type BNC).

IEC 60793-2:1992, Optical fibres — Part 2: Product specifications.

TEC 60874-14:1993, Connectors for optical fibres and cables — Part 14: Sectional specification for
fibre-optic connector — Type SC.

IS0 2110:1989, Information technology — Data communication, 25 pole DTE/DCE interface connector and
contact number assignments.

ISO/IEC 13818-9:1996, Information technology — Generic coding of moving pictures and associated audio
information — Part 9: Extension for real-time interface for systems decoders.

ISO/IEC CD 14165-1, Fibre channel — Part 1: Physical and signalling interface (FC-PH).

ITU-R Rec.BT.656-2:1994, Interfaces for digital component video signals in 525-line and 625-line television
systems operating at the 4:2:2 level of recommendation ITU-R BT.601.

ITU-T Rec.G.654:1993, Characteristics of a 1550 nm wavelength loss-minimized single-mode optical fibre
cable (Rev 1).

ITU-T Rec.G.703:1991, Physical/electrical characteristics of hierarchical digital interfaces (Rev 1).

ITU-T Rec.G.957:1993, Optical interfaces for equipments and systems relating to the synchronous digital
hierarchy.
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

3.1.1

headend

equipment which is connected between receiving antennas or other signal sources and the remainder of the
cable distribution system to process the signals to be distributed

3.1.2

satellite master antenna television system (SMATYV)

system which is designed to provide sound and television signals to the households of a building or group
of buildings

NOTE 1 The headend may, for example, comprise antenna amplifiers, frequency converters, combiners, selectors and generators.
NOTE 1 Two system configurations are defined in ETS 300 473 as follows:
* SMATYV system A, based on transparent transmodulation of QPSK satellite signals into QAM signals to be distributed to the user;
+ SMATYV system B, based on direct distribution of QPSK signals to the user, with two options:
— SMATYV-S distribution in the satellite IF band (above 950 MHz);
— SMATYV-S distribution in the VHF/UHF band, for example in the extended S-band (230-470 MHz).

3.1.3
biphase mark
line code which ensures DC balance, easy clock recovery and polarity freedom

3.1.4

transport stream

includes one or more programs with one or more independent time bases into a single stream. The
transport stream is designed for use in environments where errors are likely, such as storage or
transmission in lossy or noisy media

3.1.5
transport packet

packetized element of the transport stream. The packets are either 188 bytes or, in the case of using Reed
Solomon FEC, 204 bytes in length

3.1.6

DVALID

signal which indicates in the 204 byte mode of a transport stream that the empty space is filled with
dummy bytes

3.1.7
PSYNC

flag which indicates the beginning of a packet.
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3.2 Abbreviations

8B/10B eight to ten bit conversion

ACCP accumulated phase

ACCT accumulated time

ASI asynchronous serial interface

ASI-C asynchronous serial interface on coaxial cable
ASI-O asynchronous serial interface on optical fiber
ATM asynchronous transfer mode

BER bit error rate

CBDS connectionless broadband data services

DFB distributed feedback

DJ deterministic jitter

DVALID data valid

DVB digital video broadcast

FC FIBRE channel

FEC forward error correction

FIFO first in first out

FWHM full width half max

IEC International Electrotechnical Commission
ISO International Organization for Standardization
ITU-R International Telecommunication Union — Radiocommunication
ITU-T International Telecommunication Union — Telecommunication
LVDS low voltage differential signalling

MPEG motion picture experts group

MSB most significant bit

NA not applicable

NRZ non-return-to-zero

PDH plesiosynchronic digital hierarchy

PLL phase lock loop

PMD physical medium dependent

PSYNC packet synchron

QAM quadrature amplitude modulation

QPSK quarternary phase shift keying

RD running disparity

RIN relative intrinsic noise

RJ random jitter

RS Reed Solomon

SDH synchronous digital hierarchy

SMPT Society of Motion Picture and Television Engineers
SPI synchronous parallel interface

SSI synchronous serial interface

SSI-C synchronous serial interface on coaxial cable
SSI-0 synchronous serial interface on optical fiber
Tr rise-time

TS transport stream

UNC unified national coarse thread

NOTE 1 Only the abbreviations used in the English version of this part of EN 50083 are mentioned in this subclause. The
German and the French versions of this part may use other abbreviations. Refer to 3.2 of each language version for detBso cum ents
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4 Interfaces for MPEG-2 data signals

4.1 Introduction

This subclause describes possible interfaces for devices transmitting or receiving MPEG-2 data as
transport packets, such as QPSK demodulators, QAM modulators, multiplexers, demultiplexers, or
telecom network adapters.

This specification is similar to ETS 300429 and ETS 300421.

NOTE 1 Both standards describe a first functional block representing the MPEG-2 source coding and multiplexing as standardized
in EN ISO/IEC 13818-1, a second functional block representing the channel adaptation, whereas an interface in between shall be
based on MPEG-2 transport stream specification as per EN ISO/IEC 13818-1.

The function of the channel modulator/demodulator is to adapt the signal to the characteristics of the transmission channel: satellite,
terrestrial or cable as specified in the DVB base line documents.

Also the case where data signals are transmitted to or from a headend via a telecom network or if a headend serves to insert data
signals into such networks is considered to be covered by the generic channel modulator/demodulator functional block. The interface
parameters valid for this network have to be met. For the latter reference is made to ITU-T G.703 for plesiochronic digital hierarchy
(PDH) networks.

4.1.1 Application requirements

In order to avoid any unnecessary processing at transmitting or receiving station of an interface in certain
applications, it is considered an application requirement that the interface supports 204 byte packet length
in such cases, in addition to or instead of the 188 packet length as specified in EN ISO/IEC 13818-1. These
two cases are identified in the protocol diagrams of Figure 1 and Figure 2 where also the scope of this
specification is delineated. The relevant associated packet structures are illustrated in Figure 3

and Figure 4.

MPEG2 TS packet MPEG2TS|  optional |
(188 bytes) packet (188 | extradata |
bytes) (1ﬁﬂesb

Conversion to
204 byte packets

Figure 1 — Protocol stack Figure 2 — Protocol stack
for 188 byte packets for 204 byte packets

NOTE Shaded areas identify the scope of this standard.
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1 187 databytes (MPEG2 TS packet)
Sync byte

Figure 3 — Packet structure of 188 byte packet

I |

1 187 databytes (MPEG2 TS packet) plus 16 extra
Sync byte bytes

I 1

Figure 4 — Packet structure of 204 byte packet

4.1.2 Interfaces
Three interfaces and two serial transmission media are specified as follows:

— SPI (synchronous parallel interface);
— SSI-C (synchronous serial interface on coaxial cable);
— SSI-0 (synchronous serial interface on optical fibre);
— ASI-C (asynchronous serial interface on coaxial cable);
— ASI-O (asynchronous serial interface on optical fibre).
Each of these interfaces feature a BER such that FEC is not required for reliable data transport.

The synchronous parallel interface is specified to cover short or medium distances, i.e. for devices arranged
near to each other. Subclause 4.2 describes the definitions for such a parallel interface derived from ITU-R
Recommendation G.656. Flags are provided to distinguish 188 byte packets from 204 byte packets, and to
signal the existence of valid RS bytes. Note that the interface as such is transparent to the RS bytes.

The synchronous serial interface (SSI) which can be seen as an extension of the parallel interface, is briefly
introduced in subclause 4.3 and described in detail in Annex A and Annex D. The packet length and the
existence of valid RS bytes are conveyed through suitable coding mechanisms.

Subclause 4.4 introduces the asynchronous serial interface (ASI). Details of the ASI are provided
in Annex B and Annex E. The ASI is configurable to either convey 188 byte packets (which is mandatory)
or optionally 204 byte packets.

4.1.3 Packet length and contents

Each of the interface specifications can be used to convey either 188 byte packets or 204 byte packets in
order to enable selection of the appropriate interface characteristics dependent on the kind of equipment
to be interconnected. Which packet sizes are mandatory and which are optional is specified inTable 1.

In case the data stream is packetized in 188 byte packets and the interface is configured to convey 204 byte
packets, the extra packet length can be used for additional data. The contents of the 16 bytes in this extra
packet length are not specified in this standard. One application could be the transmission of 16 RS bytes
associated with the preceding transport package.

4.1.4 Compliance

For an equipment to be compliant to this standard it is sufficient for the equipment to show at least one
instance of at least one of the interface specifications as introduced in 4.1.2 and specified in detail in
subsequent subclauses of this standard, while at least the mandatory packet sizes as indicated in 4.1.3
shall be supported.
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Table 1 — Mandatory and optional packet lengths

Interface Data packet carrying capability
188 bytes 204 bytes (with 16 dummy bytes) 204 bytes (with 16 RS bytes)
SPI Transmitter |O M 0
Receiver M M M
SSI Transmitter |O M O
Receiver M M M
ASI Transmitter |M o (0]
Receiver M O O

M = Mandatory; O = Optional.

4.1.5 System integration

The interfaces specified in this standard define physical connections between various pieces of equipment.
It is important to notice that various parameters which are important for interoperation are not specified
in this standard. This is intentional as it leaves maximum implementation flexibility for different
applications. In order to facilitate system integration equipment suppliers shall provide the following
information about the characteristics of the interfaces in their equipment:

interface type (SPI, SSI-C, SSI-O, ASI-C, ASI-O);
supported packet length (188 bytes, 204 bytes, both);

maximum input jitter (jitter measured as specified in ISO/IEC 13818-9);

output jitter (jitter measured as specified in ISO/IEC 13818-9);
minimum input data rate (rate measured as specified in EN ISO/IEC 13818-1);
maximum input data rate (rate measured as specified in EN ISO/TEC 13818-1).

Some of these parameters may not be applicable to certain types of equipment. If all relevant parameters
are provided by equipment suppliers, the proper functioning of the complete system can be ensured.

4.2 Synchronous parallel interface (SPI)

This subclause describes an interface for a system for parallel transmission of variable data rates. The data
transfer is synchronized to the byte clock of the data stream, which is the MPEG Transport Stream.
Transmission links use LVDS technology, (for details concerning LVDS, see [2]) and 25 pin connections.

The data to be transmitted are MPEG-2 transport packets with 188 bytes or 204 bytes. In the case of
the 204 byte packet format packets may contain a 16 bytes “empty space”, a DVALID signal serves to
identify these dummy bytes. A PSYNC flag labels the beginning of a packet. The data are synchronized to
the clock depending on the transmission rate.

Equipment which implements the parallel interface shall support the three transmission formats as shown
in Figure 6, Figure 7 and Figure 8.

X

Clock . 1 -
Data (0-7) . 8 >
DVALID . P 1 >
PSYNC i, y 1 »

RX

Figure 5 — System for parallel transmission
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JuuuL TUU UL ook
BEOEC COC OGS

DVALID

_l_—l 1] PSYNC

Figure 6 — Transmission format with 188 byte packets

JUuUuUL UUUUL - MU e
[e@EC X i e @ paaen
__] l ] DVALID

T ] PSYNC

Figure 7 — Transmission format with 204 byte packets (188 data bytes and 16 dummy bytes)

I UHUUUUL cox
/m OO O G DOODE / Data (0-7)

DVALID

N ] PSYNC

Figure 8 — Transmission format with RS-coded packets (204 bytes) as specified in
ETS 300 421 (188 data bytes and 16 valid extra bytes)
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4.2.1 Signal format

The clock, data, and synchronization signals shall be transmitted in parallel: 8 data bits together with one
(MPEG-2) PSYNC signal and a DVALID signal which indicates in the 204 byte mode that the empty space
is filled with dummy bytes. All signals are synchronous to the clock signal. The signals are coded in NRZ

form.

Data (0-7): Transport packet data word (8 bit: Data 0 to Data 7). Data 7 is the most significant
bit (MSB).

DVALID: Active logic “1”. Indicates valid data at the interface. It is constantly high in
the 188 byte mode. In the 204 byte mode a low logical state indicates not to check
the extra (dummy) bytes.

PSYNC: Active logic “1”. Indicates the beginning of a transport packet by signalling the sync

byte.

4.2.2 Clock signal

The clock is a square wave signal where the 0-1 transition represents the data transfer time. The clock
frequency f, depends on the transmission rate.

* The transport packets are transmitted without insertion of additional bytes for RS coding or padding
(packet length 188 bytes):
fo =18
*+ The transport packets are transmitted with insertion of additional bytes for RS coding or padding
(packet length 204 bytes):
fp =(204/188) xf,/8
The frequency f,, corresponds to the useful bitrate R, of the MPEG-2 transport layer. The clock frequency
fp shall not exceed 13,5 MHz.

timing reference for data and clock

X Data
I
_\___/——\____/— Clock

1
Clock period: T = f—
p
. T, T
. = =4+ —
Clock pulse width: t 2% 75
. T, T
. = -4+ —
Data hold time: tg 5%
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4.2.3 Electrical characteristics of the interface

The interface employs eleven line drivers and eleven line receivers. Each line driver (source) has a balanced
output and the corresponding line receiver (destination) a balanced input (see Figure 10). The line driver
and receiver shall be LVDS-compatible, i.e. they shall permit the use of LVDS for their drivers or receivers.
All digital signal time intervals are measured between the half-amplitude points.

Logic convention

The terminal A of the line driver is positive with respect to the terminal B for a binary 1 and negative for
a binary 0 (see Figure 10).

Source | | Destination
AN A LA
T |
Line Transmission ;= Line
driver . line ! 100 Q receiver
B, Bl
| |
! |

Figure 10 — Line driver and line receiver interconnection

Line driver characteristics (source)

Output impedance: 100 Q maximum

Common mode voltage: 1,125V to 1,375V

Signal amplitude: 247 mV to 454 mV

Rise and fall times: Less than 7/7, measured between the 20% and 80%

amplitude points, with a 100 Q resistive load. The
difference between rise and fall times shall not
exceed 7720.

Line receiver characteristics (destination)

Input impedance: 90 Qto 132 Q
Maximum input signal: 2,0 V peak to peak
Minimum input signal: 100 mV peak to peak.

However, the line receiver shall sense correctly the binary data when a random data signal produces the
conditions represented by the eye diagram in Figure 11 at the data detection point.

Maximum common mode signal: £0,5 V, comprising interference in the range of 0 to 15 kHz (both
terminals to ground).

Differential delay: data shall be correctly sensed when the clock-to-data differential delay is in the range
between £77 3 (see Figure 11).
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Figure 11 — Idealized eye diagram corresponding to the minimum input signal level

4.2.4 Mechanical details of the connector

The interface uses the 25 contact type D subminiature connector specified in ISO 2110 with the contact
assignment shown in Table 2.

Connectors are locked together with screw lock, with male screws on the cable connector and a female
threaded posts on the equipment connector. The threads are of type UNC 4-40 [3]. Cable connectors employ
pin contacts and equipment connectors employ socket contacts. Shielding of the interconnecting cable and
its connectors shall be employed.

Table 2 — Contact assignment of 25 contact type D subminiature connector (ISO 2110)

Pin Signal line Pin Signal line
1 Clock A 14 Clock B
2 System Gnd 15 System Gnd
3 Data 7 AMSB) 16 Data 7B
4 Data 6 A 17 Data 6 B
5 Data 5 A 18 Data 5 B
6 Data 4 A 19 Data 4 B
7 Data 3 A 20 Data 3 B
8 Data 2 A 21 Data 2 B
9 DatalA 22 Data 1B
10 Data 0 A 23 Data 0 B
11 DVALID A 24 DVALID B
12 PSYNC A 25 PSYNC B
13 Cable Shield

4.3 Synchronous serial interface (SSI)

The synchronous serial interface (SSI) can be seen as the extension of the parallel interface by means of an
adaptation of the parallel format. SSI is synchronous to the transport stream which is transmitted on the
serial link.

A detailed specification of the SSI is provided in Annex A and guidelines for its implementation are
provided in Annex D.

4.4 Asynchronous serial interface (ASI)
The asynchronous serial interface (ASI) is a serial link operating at a fixed line clock rate.

A detailed specification of ASI is provided in Annex B and guidelines for its implementation are provided

in Annex E.
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