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RECOMMENDATION ITU-R BT.656-3

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 (PART A)

(Question ITU-R 65/11)

(1986-1992-1994-1995)

The ITU Radiocommunication Assembly,

considering

a) that there are clear advantages for television broadcasting organizations and programme producers in digital
studio standards which have the greatest number of significant parameter values common to 525-line and 625-line
systems;

b) that a worldwide compatible digital approach will permit the development of equipment with many common
features, permit operating economies and facilitate the international exchange of programmes;

c) that to implement the above objectives, agreement has been reached on the fundamental encoding parameters
of digital television for studios in the form of Recommendation ITU-R BT.601;

d) that the practical implementation of Recommendation ITU-R BT.601 requires definition of details of interfaces
and the data streams traversing them,;

e) that such interfaces should have a maximum of commonality between 525-line and 625-line versions;

f) that in the practical implementation of Recommendation ITU-RBT.601 it is desirable that interfaces be

defined in both serial and parallel forms;

Q) that digital television signals produced by these interfaces may be a potential source of interference to other
services, and due notice must be taken of No. 964 of the Radio Regulations (RR),

recommends

that where interfaces are required for component-coded digital video signals in television studios, the
interfaces and the data streams that will traverse them should be in accordance with the following description, defining
both bit-parallel and bit-serial implementations.

1 I ntroduction

This Recommendation describes the means of interconnecting digital television equipment operating on the 525-line or
625-line standards and complying with the 4:2:2 encoding parameters as defined in Recommendation ITU-R BT.601
(Part A).

Part 1 describes the signal format common to both interfaces.
Part 2 describes the particular characteristics of the bit-parallél interface.
Part 3 describes the particular characteristics of the bit-serial interface.

Supplementary information isto be found in Annex 1.
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PART 1

Common signal format of the interfaces

1 General description of theinterfaces
The interfaces provide a unidirectional interconnection between a single source and a single destination.
A signal format common to both parallel and serial interfaces is described in § 2.

The data signals are in the form of binary information coded in 8-bit or, optionally, 10-bit words (see Note 1). These
signals are:

— video signals,
— timing reference signals,
— ancillary signals.

NOTE 1 — Within this Recommendation, the contents of digital words are expressed in both decimal and hexadecimal
form. To avoid confusion between 8-bit and 10-bit representations, the eight most significant bits are considered to be an
integer part while the two additional bits, if present, are considered to be fractional parts.

For example, the bit pattern 10010001 would be expressed asrl9%, whereas the pattern 1001000101 is expressed
as 145.250r 91.4,

Where no fractional part is shown, it should be assumed to have the binary value 00.

Eight-bit words occupy the left most significant bits of a 10-bit word, i.e. bit 9 to bit 2, where bit 9 is the most
significant bit.

2 Video data

21 Coding characteristics

The video data is in compliance with Recommendation ITU-R BT.601 Part A, and with the field-blanking definition
shown in Table 1.

TABLE 1
Field interval definitions

625 525
V-digital field blanking
Start Line 624 Linel
Field 1 V=1
Finish . .
(V =0) Line23 Line10
Vo Line 311 Line 264
Field 2
Finish . .
(v =0) Line 336 Line 273
F-digital field identification
Field 1 F=0 Linel Line4
Field 2 F=1 Line 313 Line 266

NOTE 1 -Signas F and V change state synchronously with the end of active video timing reference code at the
beginning of the digital line.

NOTE 2 — Definition of line numbersis to be found in Recommendation ITU-R BT.470. Note that digital line number
changes state prior to Oy as described in Recommendation ITU-R BT.601 (Part A).
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2.2 Video data format

The data words in which the eight most significant bits are all set to 1 or are al set to O are reserved for data
identification purposes and consequently only 254 of the possible 256 8-bit words (or 1 016 of the possible 1 024 10-hit

words) may be used to express asignal value.
The video data words are conveyed as a 27 Mword/s multiplex in the following order:

CB1 Ya CR; Ya CBa Y1 CRa etc

where the word sequence Cg, Y, Cg, refers to co-sited luminance and col our-difference samples and the following word,
Y, corresponds to the next luminance sample.

2.3 Interface signal structure

Figure 1 shows the ways in which the video sample data is incorporated in the interface data stream. Sample
identification in Fig. 1 isin accordance with the identification in Recommendation ITU-R BT.601 (Part A).

FIGURE 1
Composition of interface data stream
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Note 1 — Sample identification numbers in parentheses are for 625-line systems where these differ from
those for 525-line systems. (See also Recommendation ITU-R BT.803.)
Do1
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24 Video timing reference codes (SAV, EAV)

There are two timing reference signals, one at the beginning of each video data block (start of active video, SAV) and
one at the end of each video data block (end of active video, EAV) as shown in Fig. 1.

Each timing reference signal consists of a four word sequence in the following format: FF 00 00 XY. (Vaues are
expressed in hexadecimal notation. FF 00 values are reserved for use in timing reference signals.) The first three words
are afixed preamble. The fourth word contains information defining field 2 identification, the state of field blanking, and
the state of line blanking. The assignment of bits within the timing reference signal is shown in Table 2.

TABLE 2

Video timing reference codes

Data bit First word Second word Third word Fourth word
number (FF) (00) (00) (XY)
9 (MSB) 1 0 0 1
8 1 0 0 F
7 1 0 0 \%
6 1 0 0 H
5 1 0 0 P3
4 1 0 0 P,
3 1 0 0 =
2 1 0 0 Py
1 (Note 2) 1 0 0 0
0 1 0 0 0

NOTE 1 — The values shown are those recommended for 10-bit interfaces.
NOTE 2 — For compatibility with existing 8-bit interfaces, the values of bjtaf®l ) are not
defined.

_ 0 during field 1

F =1 during field 2

_ 0 elsewhere
~ 1 during field blanking

0in SAV

H = 1inEAV

Pao, P1, P>, P5: protection bits (see Table 3)
MSB: most significant bit

Table 1 defines the state of the V and F bits.

Bits Py, P1, Py, P3, have states dependent on the states of the bits F, V and H as shown in Table 3. At the receiver this
arrangement permits one-bit errors to be corrected and two-bit errors to be detected.

25 Ancillary data

Provision is made for ancillary datato be inserted synchronously into the multiplex during the blanking intervals at arate
of 27 Mword/s.
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Ancillary data signals may be conveyed in 10-bit form during the line-blanking period only, and in 8-bit form only
during the active line periods of linesin the field blanking. (It should be noted that digital video tape recorders operating
in accordance with Recommendation ITU-R BT.657 do not record data in the line-blanking period, nor during some
linesin the field-blanking period.)

The reserved data values 00.x,, and FF.x,, (see 8§ 2.2) are reserved for identification purposes and must not appear in the
ancillary data.

All ancillary data signals carried during the active portions of lines in the field-blanking period must be preceded by the
preamble:

00.x FF.x FF.x

Unless it is the intended function of a particular item of equipment, the ancillary signals must not be modified by that
equipment.

TABLE 3

Protection bits
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PP PP OOOO
PP OORPEFR OO
P ORrORPRORO
OFRr P OOR RO
ORr OFr LR OPFRO
OCOPRrR PR BFR R OO
P OORrROPRRLRO

2.6 Data words during blanking

The data words occurring during digital blanking intervals that are not used for the timing reference code or for ancillary
data are filled with the sequence 8§).00.Q,, 80.G,, 10.G, etc. corresponding to the blanking level of &g Y, Cg, Y
signals respectively, appropriately placed in the multiplexed data.
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PART 2

Bit-parallel interface

1 General description of theinterface

The bits of the digital code words that describe the video signal are transmitted in parallel by means of eight (optionally,
ten) conductor pairs, where each carries a multiplexed stream of bits (of the same significance) of each of the component
signals, Cg, Y, Cg, Y. The eight pairs also carry ancillary data that is time-multiplexed into the data stream during video
blanking intervals. An additional pair provides a synchronous clock at 27 MHz.

The signals on the interface are transmitted using balanced conductor pairs. Cable lengths of up to 50 m (= 160 feet)
without equalization and up to 200 m&50 feet) with appropriate equalization may be employed.

The interconnection employs a twenty-five pin D-subminiature connector equipped with a locking mechanism (see § 5).

For convenience, the bits of the data word are assigned the names DATA 0 to DATA 9. The entire word is designated as
DATA (0-9). DATA 9 is the most significant bit. Eight-bit data words occupy DATA (2-9).

Video data is transmitted in NRZ form in real time (unbuffered) in blocks, each comprising one active television line.

2 Data signal format

The interface carries data in the form of eight (optionally, ten) parallel data bits and a separate synchronous clock. Data
is coded in NRZ form. The recommended data format is described in Part 1.

3 Clock signal

31 General

The clock signal is a 27 MHz square wave where the 0-1 transition represents the data transfer time. This signal has the
following characteristics:

Width: 18.5+ 3 ns

Jitter:  Less than 3 ns from the average period over one field.

NOTE 1 — This jitter specification, while appropriate for an effective parallel interface, is not suitable for clocking
digital-to-analogue conversion or parallel-to-serial conversion.
3.2 Clock-to-data timing relationship

The positive transition of the clock signal shall occur midway between data transitions as shown in Fig. 2.

4 Electrical characteristics of theinterface

41 General

Each line driver (source) has a balanced output and the corresponding line receiver (destination) a balanced input
(see Fig. 3).

Although the use of ECL technology is not specified, the line driver and receiver must be ECL-compatible, i.e. they must
permit the use of ECL for either drivers or receivers.

All digital signal time intervals are measured between the half-amplitude points.
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FIGURE 2
Clock-to-data timing (at sour ce)
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4.2 L ogic convention

The A termina of the line driver is positive with respect to the B termina for a binary 1 and negative for a binary 0
(seeFig. 3).

FIGURE 3
Linedriver and line receiver inter connection
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4.3 Linedriver characteristics (source)

431 Output impedance: 110 Q maximum.

4.3.2 Common mode voltage: —1.29 V + 15% (both terminals relative to ground).

433 Sgnal amplitude: 0.8 to 2.0 V peak-to-peak, measured across &lddxistive load.

434 Rise and fall times: less than 5 ns, measured between the 20% and 80% amplitude points, wittQa 110
resistive load. The difference between rise and fall times must not exceed 2 ns.

4.4 Linereceiver characteristics (destination)

441 Input impedance: 110Q + 10Q.

442 Maximuminput signal: 2.0 V peak-to-peak.

443 Minimuminput signal: 185 mV peak-to-peak.

However, the line receiver must sense correctly the binary data when a random data signal produces the conditions
represented by the eye diagram in Fig. 4 at the data detection point.

4.4.4 Maximum common mode signal: + 0.5 V, comprising interference in the range 0 to 15 kHz (both terminals to
ground).

445 Differential delay: Data must be correctly sensed when the clock-to-data differential delay is in the range
betweent 11 ns (see Fig. 4).

FIGURE 4

| dealized eye diagram corr esponding
to the minimum input signal level
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Note 1 — The width of the window in the eye diagram, within which

data must be correctly detected comprises + 3 ns clock jitter, £ 3 ns
data timing (see § 3.2), + 5 ns available for differences in delay
between pairs of the cable. (See also Recommendation ITU-R BT.803.)

D04
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5 M echanical details of the connector

The interface uses the 25 contact type D subminiature connector specified in 1SO Doc. 2110-1980, with the contact
assignment shown in Table 4.

TABLE 4

Contact assignments

Contact Signadl line
1 Clock
2 System ground A
3 Data9 (MSB)
4 Data 8
5 Data7
6 Data 6
7 Data5
8 Data4
9 Data 3
10 Data 2
11 Datal
12 Data0
13 Cable shield
14 Clock return
15 System ground B
16 Data 9 return
17 Data 8 return
18 Data 7 return
19 Data 6 return
20 Data5 return
21 Data4 return
22 Data 3 return
23 Data 2 return
24 Data 1 return
25 Data O return

NOTE 1 —The cable shield (contact 13) is for the purpose of controlling electromagnetic radiation
from the cable. It is recommended that contact 13 should provide high-frequency continuity to the
chassis ground at both ends and, in addition, provide DC continuity to the chassis ground at the
sending end. (See also Recommendation ITU-R BT.803.)

Connectors are locked together by two UNC 4-40 screws on the cable connectors, which go in female screw locks
mounted on the equipment connector. Cable connectors employ pin contacts and equipment connectors employ socket
contacts. Shielding of the interconnecting cable and its connectors must be employed (see Note 1).

NOTE 1 - It should be noted that the ninth and eighteenth harmonics of the 13.5 MHz sampling frequency (nominal
value) specified in Recommendation ITU-R BT.601 (Part A) fall at the 121.5 and 243 MHz aeronautical emergency
channels. Appropriate precautions must therefore be taken in the design and operation of interfaces to ensure that no
interference is caused at these frequencies. Emission levels for related equipment are given in CISPR Recommendation:
“Information technology equipment — limits of interference and measuring methods”, Doc. CISPR/B (Central Office) 16.
Nevertheless, RR No. 964 prohibits any harmful interference on the emergency frequencies. (See also Recommen-
dation ITU-R BT.803.)
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PART 3

Bit-serial interface

1 General description of theinterface

The multiplexed data stream of 10-bit words (as described in Part 1) is transmitted over a single channel in bit-serial
form. Prior to transmission, additional coding takes place to provide spectral shaping, word synchronization and to
facilitate clock recovery (see Note 1).

NOTE 1 — Previous versions of this Recommendation have described a serial interface based on an 8B9B word-mapping
technique. Due to implementation difficulties this technique is no longer recommended.

In addition to the 10-bit interface based on scrambling described in this revision of the Recommendation, there exists an
11-bit word format (10B1C) in which the eleventh bit is the complement of the least significant bit (LSB) of the
scrambled data word.

2 Coding

The uncoded serial bit-stream is scrambled using the generator poly@&itdpliG2(x), where:
Gl =x2+x4+1 to produce a scrambled NRZ signal, and

G2(X)=x+1 to produce a polarity-free NRZI sequence.

3 Order of transmission

The least significant bit of each 10-bit word shall be transmitted first.

4 L ogic convention

The signal is transmitted in NRZI form, for which the bit polarity is irrelevant.

5 Transmission medium

The bit-serial data stream can be conveyed using either a coaxial cable (see § 6) or fibre-optic bearer (see § 7).

6 Characteristics of the electrical interface

6.1 Linedriver characteristics (source)

6.1.1 Output impedance

The line driver has an unbalanced output with a source impedance(dfaiil a return loss of at least 15 dB over a
frequency range of 5-270 MHz.

6.1.2 Signal amplitude

The peak-to-peak signal amplitude lies between 80Gth0% measured across a(5Fesistive load directly connected
to the output terminals without any transmission line.

6.1.3 d.c. offset
The d.c. offset with reference to the mid-amplitude point of the signal lies bet@egmand -0.5 V.

6.1.4 Rise and fall times

The rise and fall times, determined between the 20% and 80% amplitude points and measured adPosssetiReE
load connected directly to the output terminals, shall lie between 0.75 and 1.50 ns and shall not differ by more than
0.50 ns.
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6.1.5 Jitter (see Note 1)

The timing of the rising edges of the data signal shall be between + 10% of the clock period, as determined over a period
of oneline.

NOTE 1 — Parameters defined in § 6.1.5, 6.2.2 and 6.2.3 are target values and may be refined in the future with regard to
practical implementations of the system.

6.2 Linereceiver characteristics (destination)

6.2.1 Terminating impedance

The cable is terminated by Thwith a return loss of at least 15 dB over a frequency range of 5-270 MHz.

6.2.2 Recelver sensitivity (see Note 1)

The line receiver must sense correctly random binary data when either connected to a line driver operating at the extreme
voltage limits permitted by § 6.1.2 or when connected via a cable having a loss of 40 dB at 270 MHz and a loss

characteristic of t|f.

NOTE 1 — Parameters defined in § 6.1.5, 6.2.2 and 6.2.3 are target values and may be refined in the future with regard to
practical implementations of the system.

6.2.3 Interferenceregjection (see Note 1)

When connected directly to a line driver operating at the lower limit specified in 8 6.1.2, the line receiver must sense
correctly the binary data in the presence of a superimposed interfering signal at the following levels:

d.c. 25V

Below 1 kHz: 2.5V peak-to-peak

1 kHz to 5 MHz: 100 mV peak-to-peak
Above 5 MHz: 40 mV peak-to-peak

NOTE 1 — Parameters defined in § 6.1.5, 6.2.2 and 6.2.3 are target values and may be refined in the future with regard to
practical implementations of the system.

6.3 Cables and connectors

6.3.1 Cable

It is recommended that the cable chosen should meet any relevant national standards on electromagnetic radiation.

NOTE 1 - It should be noted that the ninth and eighteenth harmonics of the 13.5 MHz sampling frequency (nominal
value) specified in Recommendation ITU-R BT.601 (Part A) fall at the 121.5 and 243 MHz aeronautical emergency
channels. Appropriate precautions must therefore be taken in the design and operation of interfaces to ensure that no
interference is caused at these frequencies. Emission levels for related equipment are given in CISPR Recommendation:
“Information technology equipment — limits of interference and measuring methods” (Doc. CISPR/B (Central Office)
16). Nevertheless, RR No. 964 prohibits any harmful interference on the emergency frequencies. (See also
Recommendation ITU-R BT.803.)

6.3.2 Characteristicimpedance
The cable used shall have a nominal characteristic impedanceXf 75

6.3.3 Connector characteristics

The connector shall have mechanical characteristics conforming to the standard BNC type (IEC Publication 169-8), and
its electrical characteristics should permit it to be used at frequencies up to 850 MH2 gir@5its.
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7 Characteristics of the optical interface

To be defined (see Annex 1).

ANNEX 1

Notes concer ning interfacesfor digital video signals
in 525-line and 625-line television systems

1 I ntroduction

This Annex includes supplementary information on subjects not yet fully specified, and indicates studies in which
further work is required.

2 Definitions

Interface is a concept involving the specification of the interconnection between two items of equipment or systems. The
specification includes the type, quantity and function of the interconnection circuits and the type and form of the signals
to be interchanged by these circuits.

A parald interfaceis an interface in which the bits of a dataword are sent simultaneously via separate channels.

A seriad interface is an interface in which the bits of a data word, and successive data words, are sent consecutively viaa
single channel.

3 Ancillary data signals

31 Introduction

The specification for ancillary data signals in § 2.5 of the present Recommendation covers only the parameters essential
for the proper operation of the interface, i.e. preamble and location suitable for ancillary data signals. This section deals
with additional format specifications that will be necessary for practical operation, together with a review of some
projected applications.

3.2 Ancillary data signals format specifications

Mechanisms are being studied for both 8-bit and 10-bit ancillary data signals. They include procedures to spread long
messages of linked sub-messages, and error detection and protection processes.

321 8-bit ancillary data signals

Studies held within the EBU have resulted in the reservation of lines 20 and 333 (625-line television systems) for
equipment and self-checking purposes, and in the specification of the insertion mechanism as follows:

All ancillary data signals carried during the active portions of lines in the field-blanking period must be preceded by the
preamble:

00.x FF.x FF.x ZZ.X

When ZZ has the value §%8,4) Hamming-coded form of D9-D6 set to 0000), this indicates that there are no further
ancillary data signals on that line. Any value of ZZ other thaynisst be interpreted as indicating the presence of an
ancillary signal immediately following the preamble.
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The insertion of an ancillary data signal must result in the change of ZZ from 15, and must be accompanied by the
insertion, immediately after the inserted data, of the preamble 00.x FF.x FF.x 15.x to indicate that the remainder of the
lineis available for the insertion of further ancillary signals.

Further consideration is being given to a five-word header to follow the preamble:
Datatype: 1T, TT, TT3 3 words (4 bits Hamming (8,4) coded)
Data length: LLq LLo 2 words (4 bits Hamming (8,4) coded)

Except for the preamble, al data are protected by a (8,4) Hamming code.

322 10-bit ancillary data signals

Consideration is being given (on the basis of studies conducted by the SMPTE) to a three-word header to follow the
preamble;

Dataidentification (ID): DID  1word (8 hits + even and odd parity bits)
Data block number: DBN 1 word (8 bits + even and odd parity bits)
Data count: DC 1 word (8 bits + even and odd parity bits)

A checksum word is added at the end of the message.

3.3 Survey of applications based on ancillary data signals

331 Time code

Studies are in progress within the SMPTE to specify atime code carried by a signal called digital vertical interval time
code (DVITC), that makes use of all the luminance data of one active line. The values chosen for these luminance data
are specified in order that the D/A luminance waveform of the line fits in with the analogue waveform of a vertical
interval time code signal.

3.3.2 Digital audio

Work is in progress within the SMPTE in order to specify the transport of up to 16 channels of 20-bit digital audio
AES/EBU on a scrambled seria digital video interface at 270 Mbit/s. This transport mechanism is based on the use of
10-bit ancillary data signals. Work is in progress in order to support the optional additional four bits of the AESJEBU
multiplex.

333 Monitoring and diagnostics

Studies are being conducted by the SMPTE in order to monitor the good operation of 10-bit digital video interfaces by
generating error detection check-words and status flags, and by checking the validity of the check-words after
transmission. The insertion of check-words and status flags is based on the draft format of 10-bit ancillary data signals.

3.34 I mage presentation information

There exists detailed specifications covering panning information data in MAC/packet and HD-MAC/packet systems,
and the digital assistance (DA) datain HD-MAC/packet systems.

In studio operations involving mixed 4:3 and 16:9 aspect ratio operation an aspect ratio signalling flag will be important.
It is essential that this signal be closely associated with the video signal and not be able to be inadvertently removed
during studio operations. In thisrespect it is not certain that an ancillary signal will adequately meet this requirement. An
approach involving use of a small portion of the unused capacity on lines 23 or 623 (625/50 systems) may provide an
aternative. Until an agreed method is decided it is suggested that capacity on lines 23 or 623 (625/50 systems) be
reserved for this purpose.

335 Other applications

Other applications are being considered, including teletext, programme production and technical operation.

4 Parallel interfaces

Appropriate coding of the clock signal, such as the use of an alternating parity (AP) coding, has been shown to extend
the interconnection distance by reducing the effects of cable attenuation.
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To permit correct operation with longer interconnection links, the line receiver may incorporate equalization.

When equalization is used, it may conform to the nomina characteristic of Fig. 5. This characteristic permits operation
with a range of cable lengths down to zero. The line receiver must satisfy the maximum input signal condition of § 4.4 of
Part 2 of this Recommendation.

FIGURE 5
Linereceiver equalization characteristic for small signals
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5 Serial interfaces

The transmission of signals can be achieved in both electrical form, using coaxial cable, and in optical form using an
optical fibre. Coaxial cables would probably be preferred for connections of medium length, while preference would go
to optical fibresfor very long connection lengths.

It is possible to implement a system for detection of the occurrence of errors at the receiving end of the connection and
thus automatically monitoring its performance.

In a fully integrated digital installation or system it may be useful for al interconnections to be transparent to any
appropriate digital stream, irrespective of the message content. Thus, athough the interface will be used to transmit a

video signal, it should be “transparent” to the message content, i.e. it should not base its operation on the known
structure of the message itself.

Development work is ongoing on the subject of serial interfaces. In the context of the European Race projects, for
example, fibre optic routing systems which can accept a variety of input formats are assembled as part of a pilot
installation.
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6 Optical interfaces

The need for specifications for optical interfaces has been recognized, and severa approaches are currently under study.
These include multi-mode fibre systems, monomode carrying a single signal or time division multiplexed signals
(TDM), and aso wavelength division multiplexes (WDM). The following is a tentative specification for a single-signal
monomode system. The intended application range is from 0 km to approximately 2 km.

6.1 Sour ce char acteristics

6.1.1 Output wavelength

1300 nm nominal

Maximum spectral line width 150 nm between half-power points.
6.1.2 Output power

The maximum and minimum output power values are still under study. It appears that a maximum output power value of
approximately -8 dBm could be appropriate for the considered application range.

6.1.3 L ogic convention

Maximum power output corresponds to the signalling of a logical 1.
6.1.4 Rise and fall times

To be decided.

6.1.5 Jitter

To be decided.

6.1.6 I solation

Transmitter must withstand 10% of its output power returned by reflection.

6.2 Optical fibrelink

FIBRE (compatible with optical fibre specified in ITU-T Recommendation G.652)

Fibre type — single mode
Dimensions: mode field diameter - 9-th +10%
cladding — 125m
Operating window — around300 nm
Mode field concentricity —<3um
Cladding noncircularity —<2%
Cut-off wavelength — 100-1280 nm
Attenuation at B00 nm — <1dB/km
Maximum dispersion (270-1340 nm) — 6 ps/nmkm
CONNECTOR
Type — SC type as being standardized by the IEC.

Other types are also under consideration.

6.3 Destination characteristics

The appropriate link bit-error ratio is still under study. It should be noted, however, that the error ratio required for the
audio and other ancillary data signals might be more critical than the error ratio acceptable for the video signal.
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6.3.1 Sensitivity

The bit-error ratio shall be specified in the form 10~XX at less than —YY dBm and the relationship between BER and
input power level shall be in line with theoretical values in the case of Gaussian noise.

6.3.2 Maximum input power

The maximum input power rating should be equal to the maximum value defined in § 6.1.2.

7 I nterference with other services

Processing and transmission of digital data, such as digital video signals at high data rates produces a wide spectrum of
energy that has the potential to cause cross-talk or interference. In particular, attention is drawn in the present
Recommendation to the fact that the ninth and eighteenth harmonics of the 13.5 MHz sampling frequency (nominal
value) specified in Recommendation ITU-R BT.601 (Part A) fall at the 121.5 and 243 MHz aeronautical emergency
channels. Appropriate precautions must therefore be taken in the design and operation of interfaces to ensure that no
interference is caused at these frequencies. Permitted maximum levels of radiated signals from digital data processing
equipment are the subject of various national and international standards, and it should be noted that emission levels for
such related equipment are given in CISPR Recommendation: “Information technology equipment — Limits of
interference and measuring methods”, Doc. CISPR/B (Central Office) 16.

In the case of the bit-parallel interface, work carried out by the Canadian Broadcasting Corporation (CBC) indicates that,
with a correct shielding of the cables, no interference problem with other services is to be expected. Radiation levels
should comply with the limits given in Table 5. These limits are equivalent to those of the FCC in the United States of

America.

TABLE 5

Limits of spurious emissions

Freguency Maximum field strength at 30 m
(MHz) (dB(uV/my)
30-88 30
88-216 50

216-1000 70

Transmission by optical fibres eliminates radiation generated by the cable and also prevents conducted common-mode
radiation, but the performance of coaxial cable can also be made near-perfect. It is believed that the major portion of any
radiation would be from the processing logic and high-power drivers common to both methods. Due to the wideband,
random nature of the digital signal, little is gained by frequency optimization.

8 Conclusion

Further studies are required:

— to establish the types of ancillary signals to be carried, including their characterization and location in the data
stream, and to propose international standards as necessary;

— on the practical methods required to ensure acceptably low levels of radiated interference from the digital signals;

— on optical interfaces for bit-serial signals.
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