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ISOllEC 748OA991 (E) 

Foreword 

IS0 (the international Organization for Standardization) and IEC (the 
international Eiectrotechnicai Commission) form the specialized system 
for worldwide standardization. National bodies that are members of IS0 
or IEC participate in the development of international Standards through 
technical committees established by the respective organization to deal 
with particular fields of technical activity. IS0 and IEC technical com- 
mittees collaborate in fields of mutual interest. Other international or- 
ganizations, governmental and non-governmental, in liaison with IS0 
and IEC, also take part in the work. 

in the field of information technology, IS0 and IEC have established a 
joint technical committee, ISO/iEC JTC 1. Draft international Standards 
adopted by the joint technical committee are circulated to national bod- 
ies for voting. Publication as an international Standard requires ap- 
proval by at least 75 o/o of the national bodies casting a vote. 

international Standard iSO/iEC 7480 was prepared by Joint Technical 
Committee iSO/iEC JTC 1, Information technology. 

This second edition cancels and replaces the first edition (IS0 
7480:1984), of which it constitutes a technical revision. 

Annex A of this international Standard is for information only. 
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permlsslon In wrltlng from the publisher. 
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ISOllEC 7480:1991(E) 

Introduction 

The intent of this International Standard is to complement the electrical 
characteristics specified in CCITT V-series recommendations, and to 
provide a measurement for the transmission signal qtJality charac- 
teristics not covered in those documents. 

The signal quality requirement that start-stop transmission equipment 
should meet is in part dependent on ihe application and in part de- 
pendent on the mechanism for timing derivation used by the equipment. 
For early start-stop transmission equipment, timing was derived or 
conlrolled frorn a mechanical solJrce but nowadays an electronic source 
is commonplace. 

An additional factor is that, whereas most start-stop transmission car- 
ries the timing information inherently within the signalling between the 
transmitting equipment and the receiving equipment, start-stop equip- 
ment may interface to a converter which encodes the information within 
a synchronous transmission system in which case, the required signal 
quality at the interface to the converter may need to be more tightly 
controlled. 

To cover both types of equipment in both types of application, the signal 
quality specification in this International Standard is given separalely for 
four performance categories, two of which (PI and P2) are intended TOI 
DTEs using mechanical timing’) and two for DTEs using electronic lim- 
ing. By having two mechanical categories, early start-stop transmission 
equipment wiih very limited signal quality capability is accommodated 
(Category PI). For the two electronic categories. the more stringent 
(Category II) is for equipment to be connected to synchronous DCEs 
operating in asynchronous mode in accordance with CCITT Rec- 
ommendation V.14. For each of the four categories defined for the 
transmitting elements of DTEs (I, II, PI and P2), four complementary 
categories are defined for the receiving elements of DTEs (A, B. PA, PB). 

Notwithstanding the obvious pairings implied by the complementary 
categories, the intention is that any receiving equipment may operate 
with any transmitting equipment, the actual selection being dependent 
on Such factors as channel characteristics and economic considerations 
of the data communication system. The importance of lhis Infernational 
Standard is particularly evident when the transmitting and receiving 
equipments are furnished by different organizations as it provides a 
basis for agreement between the parties involved. 

1) It is intended to delete the mechanical categories at the next revision (see 
footnote 2 to table 1. At that time, consideration will be given to amencling the 
electronic timing definition by replacing “a signal” in the first line by “an 
isochronous signal” and amending the other definitions accordingly. 
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INTERNATIONAL STANDARD ISOllEC 7480:1991(E) 

Information technology - Telecommunications and 
information exchange between systems - Start-stop 
transmission signal quality at DTE/DCE interfaces 

1 Scope 

1.1 This International Standard specifies signal 
quality requirements for serial data transmission at 

the interface between start-stop transmission Data 
Terminal Equipment (DTE) and Data Circuit- 
terminating Equipment (DCE). The interface referred 
to in this International Standard conforms to CCITT 
Recommendations V.24 (telephone networks) and 
X.24 (data networks) as specified in DCEs of the fool- 
lowing CCITT Recommendations: 

- V.21, V.22, V.22 bis, V.23, V.26 ter, V.32, V.32 bis, 
X.20. X.20 bis together with V.28 electrical 
characteristics; 

.- X.20 together with V.10 and/or V.ll electrical 
characteristics. 

The signal quality requirement is limited to start- 
stop transmission at the interface with asynchro- 
nous DCEs. or with synchronous DCEs operating in 
asynchronous mode in accordance with CClTT Rec- 
ommendations V.14 or V.42. Signal quality pertaining 
to DTEs working in a synchronous mode of operation 
is not part of this international Standard. 

This international Standard is also applicable when 
the inlerface as specified in the above CCITT Rec- 
ommendations is provided at the ISDN Reference 
point R as defined in CClTT Recommendation 1.411 
and as specified in CCITT Recommendations V.110. 
V.120 and X.30. 

1.2 The signal quality characteristics apply re- 
gardless of whether or not multiplexing equipment 
is included. They do not apply where there is inter- 
mediate equipment and no signal regeneration is 
provided between interconnected sections. 

1.3 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. 

1.4 This International Standard does not specify 
the speed characteristics. The nominal value of the 
modulation rate and the character interval are ap- 
plication dependent. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text. constitute provisions 
of this international Standard. At fhe time of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and patlies to 
agreements based on this International Standard 
are encouraged to investigate the possibility of ap- 
plying the most recent editions of the standards in- 
dicated below. Members of IEC and IS0 maintain 
registers of currently valid International Standards. 

CCITT Recommendation 1.411:1988, /SDN clser- 
rJetwork interfaces --- Reference configurations. 

CCITT Recommendation V.10 (= X.26):1988. Elec- 
trical characterislics for unbalanced double-current 
inferchange circuits for general else wifh infegrafed 
circuii eqr/ipmenl in fhe field of data com1?J~11Ji- 
cafions. 

CCITT Recommendation V.ll (= X.27).1988 Elec- 
trical characlerisfics for balanced double-current 
inter-change circuits for genera/ me wifh integraled 
circuif equipmenl in tllf? field of data CODtmnni- 
cations. 

CClTT Recommendation V.14:1988. Tranxmi.ssiort of 
s/art-stop chracfers over synchronoc~s bearer chn- 
nels. 
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ISOllEC 748&l 991 (E) 

CCITT Recommendation V.21:1988, 300 Oils per sec- 

ond duplex modem standardized for use in the gen- 
era/ switched telephone network. 

CCITT Recommendation V.22:1988, 1200 hiIs per 
second duplex modem standardized for use t’n the 
genera/ switched telephone nefwork and on point- 
to-point 2-wire leased telephone-type circuits. 

CCITT Recommendation V.22 bis:1988, 2400 hits per 
second duplex modem using fhe frequency division 
technique standardized for use on fhe general 
switched telephone network and on poinf-lo-point 
2-wire /eased telephone-type circuits. 

CCITT Recommendation V.23:1988, 600/I 200 baud 
modem standardized for else in the general switched 
telephone network. 

CCITT Recommendation V.24:1988, List of definitions 
for interchange circuits between data terminal 
equipment and data circuit-ferminating equipment. 

CCITT Recommendation V.26 ter:1988, 2400 bits per 
second duplex modem using the echo cancellation 
technique standardized for use on the genera/ 
switched telephone network and on point-fo-point 
2-wire /eased telephone-type circuits. 

CCITT Recommendation V.28:1988, Electrical 
characteristics for unbalanced double-current inier- 
change circuits. 

CCITT Recommendation V.32:1988, A family of 
2-wire, duplex modems operating at data signalling 
rates of up to 9600 bit/s for use on the general 
switched telephone network and OIJ leased 
telephone-type circuits. 

CCITT Recommendation V.32 bis:1990. A duplex 
modem operating at data signalling rates of up to 
14400 &it/s for use on the general switched iele- 
phone network and on leased point-to-point 2-wire 
telephone-type circuits. 

CCITT Recommendation V.42:1988, Error-correcting 
procedures for DCEs using asynchronous-fo- 
synchronous conversion. 

CCITT Recommendation V.l10:1988, Support of data 
terminal equipments (DTEs) with V-series type inter- 
faces by an integrated services digital network 
(ISDN). 

CCITT Recommendation V.l20:1988, Support by an 
ISDN of data terminal equipment with V-series type 
interfaces with provision for sfatisfical multiplexing. 

circuit-terminating equipment (DCE) for start-stop 
transmission services on public data networks. 

CCITT Recommendation X.20 bis:lSAR, Use on public 
data networks of data terminal equipment (DTE) 
which is designed for inferfacing to aSynChrOfmJS 

duplex V-series modems. 

CCITT Recommendation X.24:1988, List of definitions 
for interchange circuifs between data terminal 
equipment (DTE) and data circuit-ferminating equip-. 
ment (DCE) on public data networks. 

CCITT Recommendation X.30:1988, Support of X.21, 
X.21 bis and X.20 bis based data terminal equip- 
menfs (DTEs) by an inlegrafed services digital nel- 
work (ISDN). 

3 Definitions 

For the purposes of this International Standard, fhe 
following definitions apply. 

3.1 electronic timing: An implementalion in which 
a signal serves to determine the duration of signal 

elements and to achieve synchronkation within a 
transmission system, and is derived from an elec-. 
tronic circuit. 

3.2 mechanlcal timing: An implementation in which 
a signal serves to determine the duration of signal 
elements and to achieve synchronization within a 
transmission system, and is generally derived from 
the angular velocity of an electric mofor (power fre- 
quency used as timing source is also included in this 
category). 

3.3 start-stop system: Data transmission system in 
which each signal representing a character is pre- 
ceded by a start signal which serves to prepare fhe 
receiving device for the reception of a character 
signal and registration of a character, and is fol- 
lowed by a stop signal which serves to prepare Ihe 
receiving device for the reception of a subsequenl 
start signal. 

3.4 start-stop transmission: Asynchronous trans. 
mission such that each group of signals represent. 
ing a character is preceded by a stat-1 signal and is 
followed by a stop signal. 

3.5 continuous start-stop operation: Method of op- 
eration in start-stop transmission in which the 
signals represeniing a series of characters follow 
one another contiguously. 

CCITT Recommendation X.20:1988, Interface be- 
fween data terminal equipment (DTE) and data 

3.6 signal element: Each of the parts constituting a 
telegraph or data signal and distinguished from the 
others by its nature, magnitude, drlration and rela- 
tive position (or by one or some of these features 
only). 
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