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Introduction

attached to a Data Circuit-terminating Equipment (DCE), this being part of a telecommunication facility.

The desifed DTE to DTE direct connection may be totally located at the user's premises. The aim is to relate these interconnections tg
the ITU-T and ISO/IEC standardised DTE/DCE interfaces, in order to avoid equipment proliferation.

The nornative part of this standard provides for interconnection for both asynchronous and synchronous transmission
Recommendation X.24 interchange circuits, including circuit X for synchronous transmission, and using ATU-T Recommendatio
charactefistics. An informative annex provides guidance for other cases of interconnection that, though acceptable under limited cond
recommended for general use. These altematives include timing arrangements for synchronous transmission;, not reliant on circuit X §
both DTEs with ITU-T Recommendation V.11 electrical characteristics.

tional Standard provides for the interconnection of Data Terminal Equipment (DTE) without any signal conversion, wheri;y a DTE is not

the elements of

using CCITT
V.11 electrical
ions, cannot be
eing provided in

The infofmative annex does not cover direct connection between ISDN teminal equipments (type TE1) for which the complexity in tfje framing of the

transmitted signal is such that no general method of interconnection can be recommended.
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Information technology - Telecommunications and information
exchange between systems - DTE to DTE direct connections

1 Scope

This International Standard describes an arrangement for
interconnection of Data Terminal Equipment (DTE), without
intermedia ircui inati auipment (D in terms of

3 Interconnection configuration

Only one type of DTE to DTE interconnection configuration is
considered for point-to-point connections with interfaces according to
CCITT : this bej i

electrical] mechanical, and functional characteristics. This
International Standard applies to DTEs with interface circuits
standardised in CCITT Recommendation X.24 for transmission over
public daja networks. The interconnections are restricted to point-to-
point conhections.

¢

NOTE - The extension to multipoint configurations is at present under study
and woull use electrical characteristics according to ISOMEC 8482 -
Informatiop Technology - Telecommunications and Information Exchange
between §ystems - Twisted pair Muitipoint interconnection.

This intgmational Standard applies to DTEs which employ the

fconnection may be used for start-stop or synchronous
transmisgion. For synchronous transmission, this Intemational
Standard applies to DTEs which use circuit X - DTE transmit element
timing - dnd circuit S - Signal element timing - (see clause 5).

An inforative annex provides information for the interconnection of

DTEs with interface circuits according to {TU-T Recommendation
V.24 of with electrical characteristics according to ITU-T
Recommendations V.10 or V.28.

2 Normative references

The following standards contain provisions which, through-reference

pole DITE/DCE interface “connector and contact number
assignments.

ITU-T Rpcommendation'V.11 (1 994)‘), Electrical characteristics for
balanceq double-current interchange circuits operating at data

CCITT [Recommendation X.24 (1989), List of definitions for

DTEs, one located at each DTE connectori.The
cable linking these two DTE connectors are not part df either DTE.

Intermediate balanced pair cable may be provided with a maximum

length mainly dependent on the. parameters c:T the electrical

characteristics of the interchange circuits and the datg signalling rate.

Lines.of demarcation
i 1

X224 X.24

DTE DTE
15-pole connectors

Figure 1 - DTE interconnection configutation

interchange circuils between data terminal equipment (DT1E) and
data circuit-terminating equipment (DCE) on public data networks
(PDN).

1) Previously CCITT Recommendation.
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4 Interchange circuit requirements

The interchange circuit requirements are specified in terms of
electrical, functional, mechanical and interchange point cross-over
characteristics.

4.1 Electrical characteristics

The electrical characteristics of ITU-T Recommendation V.11 are
mandatory.

Appendix 1 of Recommendation V.11 gives guidance on the
operational constraints imposed by the length, balance, and
terminating resistance of the interconnecting cable in relation to the
data signalling rate. With additional considerations, longer distances

© ISO/IEC

4.5 Earthing

Depending on local safety requirements and for electromagnetic
compatibility (EMC) considerations, it may be required to connect
circuit G (Signal ground) to the protective earth in each DTE.

If the DTEs are connected to different primary power supplies with
different earthing systems, significant potential differences may arise
between the signal ground terminals of interconnected DTEs. If these
voltages are higher than the comimon mode acceptance specified in
the electrical characteristics of the interchange circuit, transmission
errors and even damage to the circuitry may resuit.

If circuit G is completed between the DTEs, it may reduce this
potential difference but excessive circulating currents may resuit.

maybepossibl]:x_
4.2 Functiohal characteristics

The functional characteristics of interchange circuits conform to
CCITT Recommendation X224 for each interfface of an
interconnectind DTE. The interchange circuits required are listed in
the table 1 belgw.

Table 1 - List pf X.24 circuits for DTE interconnection.

X.24 circuit [[interchange | I1SO 4903 | Circuit description/
designation ||point V.11 contact remark
number
- - 1 Cable shield !/
G C-C 8 Signal ground (see 4.5)
T A-A 2 Transmit
B-B 9
R A-A 4 Receive
B-B 11
S A-A 5 Signai element timing
B-B 13 (from DCE)
X A-A 7 DTE transmit signal
B-B 14 element timing
1) Contact 1 i§ for connecting the shields between tandem sections of

shielded interfage cable.

4.3 Mechanical characteristics

The mechani
Both DTEs
arrangement specified in 4.4, including any associated,cable, with the
mating connedtor conforming to the DTE connectorias'described in
ISO 4903, is flirnished by the installation authority.

The cross-o
between 15-|

=

arrangement will therefore, also be an adaptor
le connectors.

4.4 Interchlange point cross-over characteristics

Figure 2 shows the basic cross-over arrangement in accordance with
the interconnecting configaration shown in figure 1. For synchronous
transmission, fthe signal.elemient timing is not included in figure 2, but
is described i clause's.

Circuit T

NOTE - In practice, different signal ground arrangements may rjeed to be
considered for a particular situation.

5 Timing provision

For synchronous transmission, signal)element timing |shall be
interconnected by circuit X - DTE transmit signal element|timing. it
interconnects to circuit S - Signal element timing, which gerves for
the receive direction only.

Normally DTEs using X.24(interchange circuits obtain signal element
timing information from ¢he\DCE. Therefore, these DTEs will require
an additional DTE-source element timing circuit X. it is agsigned to
share the same cgnnector contact as circuit B and F in {pC 4803
Since the direction of transmission of circuit X is opposite|to that of
circuits B and Fva logical switch or physical option in the [DTE may
be necessary if the DTE intends to apply more than ong of these
circuits foryaiternative applications.

The diming arrangement for connecting two X-series [DTEs is
illustrated in figure 3 and described below.

The additional DTE signal element timing circuit is provided by each
DTE. The cross-over of these timing circuits (see figure 3} shall be
added to the basic cross-over arrangement in figure 2.

This arrangement, unlike other arrangements (see Anney A), does
not cause skewing between data and timing circuits.

. g><2 x
s S

Figure 3 - Signal element timing configuration.

6 Use of control procedures

This International Standard assumes no restrictions on thefuse of any
data link control procedure or any higher level data transfer [protocol.

J\) G (seedb)
—O cContact 1 "

Contact 1 O

1) Contact 1 is for connecting the shields between tandem sections or shielded
interface cable

Figure 2 - Basic circuit cross-over arrangement.
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Annex A
(informative)

Other cases of DTE to DTE direct connection

A.1 Scope

This annex describes various arrangements for the interconnection of
Data Terminal Equipment (DTE), without intermediate Data Circuit-
terminating Equipment (DCE), in terms of electrical, mechanical, and
functionai characteristics.

ISO 2110:1989, Information technology - Data communication - 25-
pole DTE/DCE interface connector and contact number

assignments.

1ISO2110:1

it appli::ls to DTEs with interface circuits standardised in ITU-T
Recommlendation V.24 for data transmission over telephone
Network$ or with interface circuits standardised in CCITT
Recomniendation X.24 for transmission over public data Networks.

The intdgrconnections are restricted to point-to-point connections.
Extension to Multipoint configurations requires further study.

This annex applies:

- To DTEs employing the balanced electrical
characteristics of ITU-T Recommendation V.11 for data
signalling rates up to 10 Mbit/s with V.24 circuits.

- To DTEs employing the unbalanced electrical
characteristics of ITU-T Recommendation V.10 for data
signalling rates up to 100 kbit's and of ITU-T
Recommendation V.28 for data rates below 20 kbit/s.
Interworking between a DTE employing V.10 and a DTE
employing V.11 or with a DTE employing V.28 is permitted.

The intgrconnection may be used for stari-stop and synchronous
transmigsion. For synchronous transmission, the signal element
timing may be provided by either one DTE, both DTEs, or by an
extemal | signal element timing source which is inserted as
intermediate equipment.

communication - 25-pole DTE/DCE interface connegtor and contact
number assignments - Amendment 1 : Intérface| connector and
contact assignments for a DTE/DCE interface fof data signalling

rates above 20 000 bit/s.

1SO 4902:1989, Information technology’- Data comimunication - 37-
pole DTE/DCE interface conpnector and cpntact number

accinnmantc
asSIgnimernis.

1SO 4903:1988, Information technology - Data cominunication - 15-
pole DTE/DCE interface connector and cpnfact number
assignments.

ISO/IEC 115691993, Information technology - Telgcommunications
and information exchange between systems - 36-pole interface
conneclor mateability dimensions and contact numbgr assignments.

ITU-F, Recommendation V.10 (1994)1), Electrical characteristics for
unbalanced double-current interchange circuits operating at data
signalling rates nominally up to 100 kbit/s.

ITU-T Recommendation V.11 (1 994)'), Electrical ctaracieristics for
balanced double-current interchange circuits opprating at data
signalling rates up to 10 Mbit/s.

ITU-T Recommendation V.24 (1994)1), List off definitions for
interchange circuits between dala terminal equiprhent (DTE) and
data circuit-terminating equipment (DCE).

CCITT Recommendation X.24 (1989), List of| definitions for
interchange circuits between dala terminal equipment (DTE) and
data circuit-terminating equipment (DCE) on publi¢ data networks
(PDN).

ITU-T Recommendation V.28 (1 994)1), Electrical characteristics for
unbalanced double-current interchange circuits.

1) Previously CCITT Recommendation.
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A.3 Interconnection configurations

Three types of DTE to DTE interconnection configurations are
considered for point-to-point connections with interfaces according to
{TU-T Recommendation V.24 and CCITT Recommendation X.24.
They are shown in figure A.1.

There are two fines of demarcation between the two interconnecting
DTEs, one located at each DTE connector. The adaptor and any
cable linking these two DTE connectors are not part of either DTE.

Intermediate balanced pair cable may be provided with a length
mainly dependent on the parameters of the electrical characteristics
of the interchange circuits.

© ISO/IEC

A.4 Interchange circuit requirements

The interchange circuit requirements are specified in terms of
electrical. functional, mechanical, and interchange point cross-over
characteristics.

A_4.1 Electrical characteristics

Recommendation V.11 gives guidance to operational constraints
imposed by the iength, balance and terminating resistance of the
interconnecting cable in relation to the data signalling rate. With
additional considerations, longer distances may be possible.

DTEs using the unbalanced electrical characteristics, with the
category 1 receiver configuration of ITU-T Recommendation V.10,

Configuration: Lines of demarcation

i i
i 1
1 1

V.24 V.24
DTE DTE

37-pole or 25-pole connectors

X.24 X.24
X24/%.24 DTE _—!E_— DTE

15-pole connectors

X.24/ 24 X24 24
R DTE DTE

15/37-pole or 25-pole adaptor

V.24V 24

Figure|A.1 - DTE interconnection configurations.

mmmmnunuwmmwﬂmimame
in terms of cable length may be experienced, however- Reference

should be made to ITU-T Recommendation V.10 for ‘constraints
imposed by length of interconnecting cable in_ftelation|to data
signalling rate.

DTEs using the electrical characteristics \for) unbalanced double-
current interchange circuits of ITU-T Recommendation V.28 are
permitted for applications below 20 kbit/s” The distance t¢apability
however is limited.

interoperation between DTEs efmpioying V.10 generators on[one side
of the DTE/ DTE interface @nd-V.11 generators on the othér side of
the DTE/DTE interface \is” permitted as described in ITU-T
Recommendation V.10,

interoperation betiveen a2 DTE employing V.10 |electrical
characteristics™and a DTE employing V.28 characteristicy is also
permitted, provided the precautions outlined in annex D of {5O 4903
are observed.
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Table A.1 - List of V.24 circuits for DTE interconnection.

V.24 circuit | Interchange | Interchange 1SO 4902 contact 1SO 2110 or ISO/IEC 11569 Circuit description/remarks
number points V.11 points V.10 number contact number
- - - 1 1 Cable shietd!
102 c-C c-C 19 7 Signal ground (see 4.6}
103 A-A A-A 4 2 Transimitted data
B-B c-B 22
104 A-A A-A 6 3 Received data
B-B C-B 24
105 A-A A-A 7 4 Request to send?)
B-B C-B 25
106 A-A A-A 9 5 Ready for sending
B-B C-B 27
107 A-A A-A 11 6 Data set ready
B-B c-B 29
108] A-A A-A 12 20 Connect data set todine/Data terminal rfeady
B-B c-gB 30
109 A-A A-A 13 8 Data channel received line signal detedtor
B-B C-B 31
113 A-A A-A 17 24 Transmitter signal element timing, DTH source™)
B-B c-B 35
114 A-A A-A 5 15 Transmitter signal element timing, DCH source3)
BR-B c-g 22
114 A-A A-A 8 17 Receiver signal element timing
5-8 c-g 2§
1) Contact 1 is for connecting the shields between tandem sections of shielded interface cable.
2) This pircuit is optionally provided by the DTE.
3) Usesg|of circuits 113 and 114 are described in clause A 5.
Table A.2 - List-of X.24 circuits for DTE interconnection.
X.24 reuit | interchange Interchange 1SO 4903 contact 1SO 2110 contact number Circuit description/remarits
designjtion points V.11 N points V.10 number
. , - 1 1 Cable shield?)
G c-C C-C 8 7 Signa! ground (see 4.6)
T A-A ASA 2 2 Transinit
B-B8 c-B S
K A-A A-A 4 3 Receive
B-B C-B i
o] AR A-A 3 - Control
B.-B c-B 10
i A-A A-A 5 - Indication
B-B c-B 12
S A-A A-A 6 - Signal element iming (DCE source)
B-B c-B 13
B A-A A-A 7 - Byte timing®
B-B c-B 14
X A-A A-A 7 - Signal element timing (DTE source) (see clause
B-B c-B 14 A5)

1) For reference only since this case is covered by the normative part of the standard.

2) Contact 1 is for connecting the shields between tandem sections of shielded interface cable.

3) For DTEs using X.24 interchange circuits and requiring byte timing on circuit B, arrangement 6 of figure A.4 applies with the addition of an external source of byte

timing.
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A.4.2 Functional characteristics

The functional characteristics of interchange circuits conform to
either ITU-T Recommendation V.24 or CCiTT Recommendation X 24
for each interface of an interconnecting DTE, depending on the
configuration (see figure A.1). The interchange circuits required in
each case are listed in table A.1 and in table A.2, respectively.

An additional interchange circuit, designated X, may be used with
X.24 as detailed in clause A.5.

A.4.3 Mechanical characteristics

The mechanical characteristics of the interface conform to 1SO 2110,
ISO/IEC 11569 and 1SO 4902 for V.24 interchange circuits, and ISO

© ISO/IEC

Basically, information that was required by the DTE from the remote
DCE should now be provided by connection to the complementary
circuit from the remote DTE, whereas information that was required
from the local DCE should now be provided by connection to the
complementary circuit of the same DTE.

Circuit 108 may be needed to monitor the state of the cther DTE and
should therefore be cross-connected to circuit 105. In duplex
transmission, circuit 109 can be cross-connected to circuit 108 to be
constantly ON.

If the DTE expects a "ready for sending” indication in response to its
"request to send" then circuit 106 should be looped back onto its own
circuit 105. In all other cases, circuit 106 can be looped back onto
circuit 108.

2110 and ISO Wm
the appropriatd DTE connector, while the circuit cross-over
arrangement spécified in A 4.4, including any associated cable, with
the mating conngctors conforming to the appropriate DCE connectors
as described in SO 2110, ISOAEC 11569, ISO 4902 and 1SO 4903,
is furnished by the instaiiation authority.

The circuit crosp-over arrangement will therefore also be an adaptor
between 15-pold, 25-pole, and 37-pole connectors as required by the
DTEs to be intejconnected.

A.4.4 Interchiange point cross-over characteristics

Figure 2 shows [the basic cross-over arrangement in accordance with
the interconnecting configuration shown in figure A1, For
synchronous trinsmission, the various alternatives for providing
signal element {iming are not included in figure A.2 and figure A.3,
but are describgd in clause A.S.

A.4.5 Connegtion options
The circuit crdss-over arrangement should aflow access to the
circuits for the|purpose of effecting through-, cross-, or loopback-

connections as fequired in the particular application.

For the leads [conveying status information to the DTE, optional
arrangements &e necessary.

Circuit 103 of T 103 or T,
104 or|R 84 or R
105 or|C 105 orCc®
109 or|l 109 or1 "
102 ol O —O 102 0r Gisee 36)

Contact 1 O O Contact 12

Figure A.2 - Basic citcuit cross-over arrangement for V.24 and
X.24 interfaces.

Following these principles and the fact that users may or Lnay not
wish to operate additional control circuits to the remote-¢nd, the
arrangements are indicated in figure A.3 as Alternativet, (with remote
operation of control circuits) and Alternative 2' (without| remote
operation of control circuits).

in the case of V.28 DTEs, connection of one’generator to more than
one load may result in an operation outside the {TU-T spegification
and consequently may not function satisfactorily.

Alternative 1 Alternative 2

1080—] A 108 108 O D 108
107 O— 10/ 107 O — 107
109 109 108 O— vl D) 109
Eﬁ 10 1050 D 105
106 106 O—— D 106
V.24 to V.24 V.24 to V.24
108 108 O—

107
)

8:} 107 O—
100 109 O—o1 N
105%?@ 105 O— E:) c
106 O—

V.24 to X 24 V.24 to X.24

I O—— 1 [ ON
[

c c c O C

X.24 1o X.24 X.24t0 X.24

Figure A.3 - Connection options for control circuifs.

1) For start-stop transmission DTEs and other special cases, circuits C and
| are omitted. Circuits 105 and 109 may also be omitted by mutual
agreement.

2) Contact 1 is for connecting the shields between tandem sections of
shielded interface cable.

1) If circuit 105 is not provided by the DTE then circuits 106, 107 and 109
shall be connected to circuit 108.
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A.4.6 Earthing

Depending on local safety requirements and for electromagnetic
compatibility (EMC) considerations it may be required to connect
circuit 102 (signal ground) to the protective eanth in each DTE.

If the DTEs are connected to different primary power supplies with
different earthing systems significant potential differences may arise
between the signal ground terminals of the interconnected DTEs. If
these voltages are higher than the common mode acceptance
specified in the electrical characteristics of the interchange circuit,

transmission errors and even damage to the circuitry may resuit.

If circuit 102 orGis completed beiween the DTEs it may reduce this
potential

NOTE -|In practice, different signal ground arrangements may need to be
considergd for a particular situation.

For sygchronous transmission, signal element timing may be

provideg by both DTESs, by one DTE, or by an extemal signal element
timing spurce which is inserted as intermediate equipment.

AS Tlming alternatives

All threq alternatives are available for DTEs using V.24 interchange
circuits.| However, DTEs using X.24 interchange circuits normally
obtain ggnal element timing information from the DCE. Therefore,
these DT Es will require an external timing source for direct DTE/DTE
connection.

Altematively, these X-series DTEs may provide an additional circuit
for DTH-source signal element timing. This additional DTE-source
signal element timing circuit is designated circuit X and has the same
function| as circuit 113 defined in |TU-T Recommendation V.24.
Circuit X is assigned to share the same connector contacts as
circuits B and F in 1SO 4903. Since the direction of transmission of
circuit X is opposite to that of circuits B and F, a logical switch*or
physical option in the DTE may be necessary if the DTE intends\{o
use mofe than one of these circuits for altemnative applications.

NOTE - If both DTEs provide circuit X with V.11 electrical characteristics, the
configurgtion is covered in the normative part of this standard.{clause 5).

Alternative timing arrangements for connecting two V-series DTES,
two X-spries DTEs, or a V-series DTE and.an X-series DTE are
illustratgd in figure 4 and described below.

ISO/IEC 8481:1996(E)

A.5.1 Symmetrical timing

Symmetrical timing is the provision of signal element timing by each
DTE for the transmit direction. This requires a cross-over of the
timing circuits in the cross-over arrangements (figure A4,
arrangements 1, 4 and 7).

This arrangement unlike the other arrangements, does not cause

....... bomdetim mon ol ko oo ol Ao fim s o

bKerHg peween gawa ana llllllllg Lll(..ullb
A.5.2 Timing provided by one DTE

With proper connections in the cross-over arrangement, it is possible
for one DTE f{o provide timing for both DTEs (figure A4,

T 9% 7

A.5.3 External timing

Extemal timing provided by intermediate,equipment ay be used and
added to the passive cross-over)-arrangements (figure A4,
arrangements 3, 6 and 10). This is necessary for the interconnection
of DTEs that normally depend on)DCE signal element timing and

PO U S SR PO R ST SRR Xy T

have no Provision witnin e Ui e io prowae S|gnal eigment umlng

A single timing source may bée used to supply signal plement timing to
more than one pair of interconnected DTEs.

NOTE - As the cable length increases or the data signalrg rate increases,
the phase relatiofiship between the data and timing signals may shift in non-
symmetricaldtiming configurations. This skewing effect nprmally wili create
no problemfor data signalling rates of 9.6 kbit/s and Qelow within cable
distanc€s recommended. At higher data signalling rateq and longer cable
lengths,, additional phase correction techniques may |be necessary to
correctly align the data and timing signals.

A.6 Use of control procedures

The guidance in this annex places no restrictions on the use of any
data link control procedure or any higher level data trinsfer protocol.
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DTE Adaptor DTE
V.24t0V.24
" 113 {see note 3) 113 (See note 3)
g 115 S )] 115 (oee noie 3
5 1 ?‘% (see note 3) 1 4 1 :]] g {See riotes 2 and 3}
114 A 2114 e
3 1 1 5 tl_/ 1 15 LOCT UK £
X[24 to X.24
4 )q( _ {see note 4) o )S( (See fgtE 4)
X
5 Q (see note 4) S (See note 2)
7 ) s ang 2)
6 S G [_) S (See notes 1 and 2)
\|.24 to X.24
e}
7 :]] 1 z _ {see note 3) )S( (See note 4)
8 1 1 :2 (see note 3) S {See note 2)
J
9 1‘1?; ’ I - )S( (See notes 2 and 4)
10 ']‘ :‘]g ) C}} S (See note 2)
N
Figure A.4 - Optional signal element timing configurations.
NOTES
1. For DTEs us|ng X.24\iaterchange circuits and requiring byte timing on circuit B, arrangement 8 of figure A.4 applies with the addition of an external sogrce of byle
timing.
2. As the cable|iéngth increases or the data signalling rate mcreases the phase re!atlonshlp between the data and tlmmg sngnals may shift in these arrgngements.

This skewing e

ffeot-normatiy-will
rates and longer cable lengths, additional phase correctron techmques may be necessary lo correctly ahgn the data and ummg s|gnals
3. Some DTEs using V.24 interchange circuits require signal element timing on circuit 114 when supplying transmit signal element timing on circuit 113. In this case,

a connection between circuit 113 and 114 should be made as close to the DTE as practical.

4. When circuit X is employed circuit S is used only for sampling the received data.

p signalling
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