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Foreword 

IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards bodies (IS0 member bodies). The work of preparing International 
Standards is normally carried out through IS0 technical committees. Each member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. IS0 
collaborates closely with the International Electrotechnical Commission (IEC) on all 
matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0 Council. They are approved in accordance with IS0 procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard IS0 9543 was prepared by Technical Committee ISO/TC 97, 
lnforma tion processing s ys terns. ‘: 
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INTERNATIONAL STANDARD IS0 9543 : 1989 (E) 

Information processing systems - Information 
exchange between systems - Synchronous 
transmission signal quality at DTE/DCE interfaces 

1 Scope 

1.1 This International Standard specifies signal quality re- 
quirements for serial data transmission at the interface between 
synchronous transmission Data Terminal Equipment (DTE) and 
Data Circuit-terminating Equipment (DCE). The interface re- 
ferred to in this International Standard conforms to CCITT 
Recommendations V.24 (telephone networks), X.24 (data net- 
works) as specified in DCEs of CCITT Recommendations: 

V.22, VZbis, V.23, V.26. V.26bis, V26ter, V.27, V.27bis, 
V.27ter, V.29, V.32, V.33, or 

X.21 bis together with V.28, electrical characteristics; or 

V.35 together with V.28W.35 electrical characteristics; or 

V.36, V.37 or X.21 together with V.lO/V.ll, electrical 
characteristics; or 

X.22 together with V. 11, electrical characteristics. 

It is also recognized and considered that during the evolution of 
ISDN there will exist V.-series and X.-series type interfaces at 
ISDN Reference point R, as specified in CCITT Recommen- 
dations V.110, X.30 and X.31. 

The speed limitation is determined by the referenced CCITT 
DCE Recommendations in the X. (e.g. X.10) and V. (e.g. V.5, 
V.6) series. 

The signal quality requirement is limited to synchronous 
transmission at the interface with synchronous DCEs. Signal 
quality pertaining to asynchronous DTEs is not part of this 
International Standard. 

1.2 This International Standard recognizes the need to have 
performance categories of signal quality depending on the type 
of interchange circuits used at the interface for signal element 
timing. Two classes of timing, codirectional timing and con- 
tradirectional timing, are considered. 

The signal quality is categorized by measurements of timing 
displacement between data and timing signals, of jitter, duty 
cycle, and accuracy of the timing signals. Application to ISDN 
Reference point S/T is excluded. 

1.3 This International Standard is of particular importance 
when the interconnected equipment is furnished by different 

organizations. It does not attempt to indicate what action, if 
any, is to be taken if the limits are not met, but it is intended to 
provide a basis for agreement between parties involved. 

1.4 This International Standard does not describe the signal 
quality of the DCE or the line associated with it. Neither does it 
describe any requirement for an acceptable bit error rate. 

1.5 This International Standard may also be used for DTE to 
DTE direct connections when the referenced CCITT Interfaces 
are applied. 

2 Normative references 

The following standards contain provisions which, through 
reference in this text, constitute provisions of this International 
Standard. At the time of publication, the editions indicated 
were valid. All standards are subject to revision, and parties to 
agreements based on this International Standard are encouraged 
to investigate the possibility of applying the most recent 
editions of the standards indicated below. Members of IEC and 
IS0 maintain registers of currently valid International Stan- 
dards. 

IS0 1282-9 : 1984, Data processing - Vocabulary - Part 09: 
Data communication . 

CCITT Recommendation V.5 : 1984, Standardization of data 
signalling rates for synchronous data transmission in the 
general switched telephone network. 

CCITT Recommendation V.6 : 1984, Standardization of data 
signalling rates for synchronous data transmission on leased 
telephone- type circuits. 

CCITT Recommendation V. 10 ( = X.26) : 1984, Electrical 
characteristics for unbalanced double-current interchange cir- 
cuits for general use with integrated circuit equipment in the 
field of data communications. 

CCITT Recommendation V. 11 (= X.27) : 1984, Electrical 
characteristics for balanced double-current interchange circuits 
for general use with integrated circuit equipment in the field of 
data communications. 

CCITT Recommendation V.22 : 1984, 7 200 bits per second 
duplex modem standardized for use on the general switched 
telephone network and on point-to-point Z-wire leased circuits. 
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CCITT Recommendation VZbis : 1984,Z 400 bits per second 
duplex modem using the frequency division technique standar- 
dized for use on the general switched telephone network and 
on point-to-point Z-wire leased telephone- type circuits. 

CCITT Recommendation V.23 : 1984, 6W7 200 baud modem 
standardized for use in the general switched telephone net- 
work. 

CCITT Recommendation V.24 : 1984, List of definitions for 
interchange circuits between data terminal equipment and 
data circuit-terminating equipment. 

CCITT Recommendation V.26 : 1984, 2 4&I bits per second 
modem standardized for use on 4wire leased telephone-type 
circuits. 

CCITT Recommendation V.26bis : 1984, 2 400/7 200 bits per 
second modem standardized for use in the general switched 
telephone network. 

CCITT Recommendation V.26ter : 1984,Z 400 bits per second 
duplex modem using the echo cancellation technique standard- 
ized for use on the general switched telephone network and on 
point-to-point Z-wire leased telephone- type circuits. 

CCITT Recommendation V.27 : 1984, 4 800 bits per second 
modem ‘with manual equalizer standardized for use on leased 
telephone-type circuits. 

CCITT Recommendation V.27bis : 1984, 4 80012 400 bits per 
second modem with automatic equalizer standardized for use 
on leased telephone-type circuits. 

CCITT Recommendation V.27ter : 1984, 4 800/Z 400 bits per 
second moderm standardized for use in the general switched 
telephone network. 

CCITT Recommendation V.28 : 1984, Electrical characteristics 
for unbalanced double-current interchange circuits. 

CCITT Recommendation V.29 : 1984, 9 600 bits per second 
modem standardized for use on point- to-point 4-wire leased 
telephone-type circuits. 

CCITT Recommendation V.32 : 1984, A family of Z-wire, 
duplex modems operating at data signalling rates of up to 
9 600 bit/s for use on the general switched telephone network 
and on leased telephone-type circuits. 

CCITT Recommendation V.33 : 1984, 74 400 bits per second 
modem standardized for use on point- to-point 4-wire leased 
telephone- type circuits. 

CCITT Recommendation V.35 : 1984, Data transmission at 
4% kilobits per second using 60- 70% kHz group band circuits. 

CCITT Recommendation V.36 : 1984, Modems for syn- 
chronous data transmission using 60- 70% kHz group band cir- 
cuits . 

CCllT Recommendation V.37 : 1984, Synchronous data 
transmission at a data signalling rate higher than 72 kbit/s 
using 6e 7m kHz group band circuits. 
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CCITT Recommendation V.110 : 1984, Support of data ter- 
minal equipments (0 TEs) with V-series type in tetfaces by an in- 
tegrated services digital network (/SON). 

CCITT Recommendation X.10 : 1984, Categories of access for 
data terminal equipment (DTEI to public data transmission ser- 
vices provided by PDNs and/or /SONS through terminal adap- 
tors. 

CCITT Recommendation X.21 : 1984, Interface between data 
terminal equipment (0 TE) and data circuit-terminating equip- 
ment (DCE) for synchronous operation on public data net- 
works. 

CCITT Recommendation X.21bis : 1984, Use on public data 
networks of data terminal equipment (0 TE) which is designed 
for interfacing to synchronous V-series modems. 

CCITT Recommendation X.22 : 1984, Mult;o/ex DTE/DCE 
interface for user clases 3-6. 

CCllT Recommendation X.24 : 1984, List of definitions for 
interchange circuits between data terminal equipment (0 TE) 
and data circuit-terminating equipment (DCEI on public data 
networks. 

CCITT Recommendation X.30 : 1984, Support of X.27 and 
X.276/s based data terminal equipments (0 TEs) by an in- 
tegrated services digital network f/SON). 

CCITT Recommendation X.31 : 1984, Support of packet mode 
terminal equipment by an /SON. 

3 Definitions 

For the purposes of this International Standard, the definitions 
given in IS0 2389-9 and the following definitions apply. 

3.1 codirectional timing : A configuration in which a timing 
signal and associated binary signals (data or control) are 
transferred in the same direction across the interface (see 
figure 7). 

3.2 contradirectional timing: A configuration in which a 
timing signal and associated binary signals (data or control) are 
transferred in opposite directions across the interface (see 
figure 8). 

3.3 signal element timing : A signal used to determine the 
duration of signal elements and to achieve synchronization 
within a synchronous transmission system. 

3.4 timing displacement: Time to the unit interval between 
significant transitions of signal element timing and associated 
bit transitions of data. The degree of displacement is usually ex- 
pressed as a percentage. 

3.5 duty cycle: In signal element timing the duration of the 
signal condition from which a significant transition is 
originated. The duration is usually expressed as a percentage of 
the unit interval. 




