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Information technology —

DTE/DCE interf

assignments

*
acé Connecto

1 Scop

W

This Interndtional Standard specifies the 37-pole connector and
the assignment of contact numbers at the interface between

data terminal equ;pmnnf (DTE) and data circuit- terrﬂ',n’at,ng

equipment | (DCE) where CCITT” Recommendation V.24
together with Recommendations V.10 and V.11 are applicable.

Internationgl Standard 1SO 4902 additionally provides the
dimensions|of the connector housing, as well as the recom-
mended mdans of providing a locking device (latching block)
and connegtor shielding.

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’encour-
aged to invpstigate the possibility of applying the mast recent
editions of the standards listed below. Members, of 1IEC and ISO
maintain registers of currently valid Internationhal Standards.

ISO 261 : 1p73, /SO general purpose_metric screw threads —
General plah.

ISO 2110 :[ 1980, Data commuhication — 25-pin DTE/DCE
interface connector and pipn-assignments.

ISO 4903 :| 1980, Data“communication — 15-pin DTE/DCE
interface connectorsand’pin assignments.

CCITT Recpmmendation V.10 (or X.26)
characteristl
cuits for general use with integrated circuit equipment in the
field of data communications.

1989, Electrical

CCITT Recommendation V.11 (or X.27) : 1989, Electrical
characteristics for balanced double-current interchange circuits
for general use with integrated circuit equipment in the field of
data communications.

CCITT Recommendation V.24 : 1989, List of definitions for

interchange circuits between data terminal equipment (DTE)
and data circuit-terminating equipment (DCE).

1) International Telegraph and Telephone Consultative Committee.

CCITT Recommendation V.28 : 1989, Flectri¢al characteristics
for unbalanced double-current intérchange circuits.

CCITT Recommendation V.36.3/1989, Modelns for synchron-

ous data transmission usjng 60-108 kHz group band circuits.

CCITT Recommendation V.37 1989, Synchronous data
transmission at a (d@ata signalling rate highér than 72 kbit/s
using 60-108 kHz group band circuits.

IEC Publication 50(581) : 1978, International Electrotechnical
Vocabulary — Chapter 581 : Electromecharlical components
for electronic equipment.

IEC Publication 807-2 : 1985, Rectangular cdnnectors for fre-
quencies below 3 MHz — Part 2: Detail specification for a
range of connectors with round contacts — Fixed solder con-
tact types.

3 Definitions

The following definitions have been taken from IEC Publication
50(5681) : 1978.

3.1 cable adaptor: A part of a connector|or an accessory
consisting of a rigid housing for attachment to the connector
body. It may incorporate provision for a cable fclamp or seal for
terminating screens and provide shielding from electrical in-
terference. It may be straight or angled.

3.2 connector housing: A part of a connector into which
the insert and contacts are assembled.

- ; pacing and con-
figuration of contacts in a component.

3.4 female contact: A contact intended to make electrical
engagement on its inner surface and which will accept entry of
a male contact.

3.5 intermateable connectors: Two connectors are inter-
mateable when they are capable of being connected electrically
and mechanically but without regard to their performance and
intermountability.
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3.6 locking device: A feature incorporated in certain com-
ponents to provide mechanical retention of their mating part.

3.7 male contact: A contact intended to make electrical
engagement on its outer surface and which will enter a female
contact.

3.8 (n-pole-)connector: A component which terminates
conductors for the purpose of providing connection and
disconnection to a suitable mating component.

4 Connecto

Figures 1 to b5 illustrate the 37-pole connector. Only those
dimensions that afe essential to mating are shown.

Figure 1 illustrates| the DTE connector which has 37 male con-
tacts in a connectpr housing. Figure 2 illustrates the DCE con-
nector which has B7 female contacts in a connector housing.
The connector holising on the DCE connector is dimensioned
to fit inside the cgnnector housing on the DTE connector (see
figures 1 and 2). Contact numbering is specified in figures 1
and 2. Figure 3 illystrates the dimensions for the contact spac-
ing. Figures 4 and|5 illustrate the dimensions for the male and
female contacts rgspectively.

The DCE connector shall be equipped with a locking device
consisting of two Jatching blocks as specified in figure 2. Due
to the fact that thg latching blocks have threaded holes which
can act as nuts, the DTE connector may be equipped either
with lever deviceq for latching to the latching blocks on the
DCE connector or with screws that fit into the threaded holes in
the latching blocks.

The thread of the|latching blocks shall be M3 as specified in
figure 2.

Sufficient connector dimensions are provided in this Inter-
national Standard|to ensure intermateableconnectors. They
are consistent with the detailed connectar-specification in IEC
Publication 807-2.

In annex A, diagrams for finger<clearance areas are given to
provide guidance for equipment’designers. Figure A.1 shows
the maximum DTE connector, outline including all means for
latching to the latdhing blocks. Figure A.2 shows the minimum
DCE connector spacing, when multiple interface arrangements
are used.

5 Assignment of contact numbers

The assignment of contact numbers for the selected inter-
change circuits specified in CCITT Recommendation V.24 that
may be implemented in modems complying with CCITT Rec-
ommendations V.36 and V.37 is given in table 1. Although
table 1 provides the total list of interchange circuits designated
in all the above listed modem CCITT Recommendations, only
those interchange circuits required for the particular equipment
need to be implemented. Table 2 shows the preferred assign-
ments of circuits which may be applied for national use.
Table 3 gives a list of the applicable interchange circuits used in
t iption: t —notes 5 and 6
to table 1 provide preferred assignment of contact.-nyimbers for
some optional circuits which may be appliedfefr_national use.

6 Connector shielding

national regulations, etc., it shall'bé accomplished by the use of
metallic connector housings ‘en both the DTE conmector and
the DCE connector.

Connector shielding is optional. If-it is used, for exar:’[ple due to

7 Interconnecting configurations for mixed
use of V.10;'V.11 and V.28 electrical
characteristics

Considerations for the interworking of equipment ifnplement-
ing=V.10 on one side of the interface with pquipment
implementing V.11 on the other side of the interfac¢ are given
in annex A, clause A.2 of CCITT Recommendations V.10 and
V.11. In addition, the definition of the category 1 and 2 receiver
configurations is provided in V.10.

Guidance concerning possible interconnecting configurations
applicable to V.28 interfaces is provided in annex B

Guidance concerning the necessary adaptation when there is a
need for a DTE or DCE implementing V.10 characteristics to
interwork with a DCE or DTE implementing V.28 chafacteristics
is given in annex C. Any adapters required to accomplish the
interworking with V.28 and ISO 2110 shall be proyided with
equipment meeting the requirements of this Internat{onal Stan-
dard. No revisions or modifications shall be requifed in the
existing equipment using V.28 electrical characteristics.

The annex C interworking between V.10 and V.28 charac-
teristics is not required in CCITT Recommendations$ V.36 and
V.37.
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Table 1 — Assignment of contact numbers

First segment assignment? Second segment assignment?2) . Direction to
Cont_act Circ_uit Inter_charﬂ:\ge Cont_act Circ_uit Inter(ihange c:te:ge;\:zn;) ATE c
number number points > number number points e e

1 1) — — -
2 N A-A’ 20 102b C-B’ 2 X
3 N A-A’ 21 N B/C-B’ 1 X
4 103 A-A’ 22 103 B/C-B’ 1 X
5 114 A-A’ 23 114 B/C-B’ 1 X
6 104 A-A’ 24 104 B/C-B’ 1 X
7 105 A-A’ 25 105 B/C-B’ 1 X
8 115 A-A’ 26 115 B/C-B’ 1 X
9 106 A-A’ 27 106 B/C-B’ 1 X
10 141 A-A’ 28 N A-A’ 2 X
1" 107 A-A’ 29 107 B/C-B’ 1 X
12 108* A-AY 30 108* B/C-B’ 1 X
13 109 A-A’ 3 109 B/C-B’ 1 X
14 140 A-A’ 32 N A-A’ 2 X
15 N A-A’ 33 N A-A’ 2 X
16 m A-A’ 34 N A-A" 2 X
17 113 A-A’ 35 113 B/C-B’ 1 X
18 142 A-A’ 36 N A-A’ 2 X
19 102 c-c’ 37 102a C-B’ X
Key: N — (ontact permanently reserved for national use.
* — (ircuit 108/1 or circuit 108/2 (if one of them is provided).
NOTES
1 Contact 1is assigned for connecting the shields between tandem sections of the shielded interface cable. The shield may be donnected either
to protectivel ground or to signal ground at either the DTE or.DCE”or both in accordance with national regulations.
Signal ground may be further connected to protective ground in’accordance with national safety regulations. Caution should be ejercised to avoid
establishmer(t of ground loops carrying high currents.
2 The assignment of contact numbers for each segment has been aligned to specify pairing and connection to multipaired interc nnecting cable.
Each row of [the table presents the respectively paired contacts, i.e. 2 and 20, 3 and 21, etc.
3 A, A’, B,[B’, Cand C’ indicate the associated-interchange points as designated in figure 2 of CCITT Recommendations V.10 dnd V.11. Where
B/C is indicajted in table 1, the B designation applies only when a V.11 generator is used and the C designation applies only when & V.10 generator
is used (see fnnex B).
4 The receiler categories are as designated in V.10. Where category 1 receivers apply, either V.10 or V.11 generators may be |ised. Only V.11
generators njay be used for circuits 103, 104, 113, 114, 115. Where category 2 receivers apply, V.10 generators are used.

Table 2 — Preferred assignment of contact numbers of circuits for national use

Contact number Circuit number Description
2 112 Data signalling rate selector (DCE source)
15 125 Calling indicator
33 110 Data signal quality detector
34 136 New signal
3/21 128 Receiver signal element timing (DCE source)
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Table 3 — List of interchange circuits

Circuit number

Description

102
102a
102b
103
104
105
106
107
108/1
108/2
109
110
111
112
113

114

115
125
128
136
140
141
142

Signal ground or common return

DTE common return

DCE common return

Transmitted data

Received data

Request to send

Ready for sending

Data set ready

Connect data set to ling

Data terminal ready

Data channel recgived line signal detector
Data signal quality detector

Data signalling rate selector (DTE source)
Data signalling rate selector (DCE source)

Transmitter signal element timing (DTE
soufce)

Transmitter signal element timing (DCE
source)

Receiver signal element timing (DCE source)
Calling indicator

Receiver signal element timing (DTE source)
New signal

Loopback/Maintenance test

Local loopback

Test indicator
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Table 1 — Assignment of contact numbers

First segment assignment?2 Second segment assignment?2 R . Direction to
eceiver
1 1) — — —
2 N A-A’ 20 102b C-B’ 2 X
3 N A-A’ 21 N B/C-B’ 1 X
4 103 A-A’ 22 103 B/C-B’ 1 X
5 114 A-A’ 23 114 B/C-B’ 1 X
6 104 A-A’ 24 104 B/C-B’ 1 X
7 105 A-A’ 25 105 B/C-B’ 1 X
8 115 A-A’ 26 115 B/C-B’ 1 X
9 106 A-A’ 27 106 B/C-B’ 1 X
10 141 A-A’ 28 N A-A’ 2 X
1" 107 A-A’ 29 107 B/C-B’ 1 X
12 108* A-A’ 30 108* B/C-B’ 1 X
13 109 A-A’ 3 109 B/C-B’ ) X
14 140 A-A’ 32 N A-A’ 2 X
15 N A-A’ 33 N A-A’ 2 X
16 m A-A’ 34 N A-A’ 2 X
17 113 A-A’ 35 13 B/CB’ 1 X
18 142 A-A’ 36 N AsAY 2 X
19 102 c-c’ 37 102a C-B’ X
Key: N — Contact permanently reserved for national use.
* — Circuit 108/1 or circuit 108/2 (if one of them is provided).
NOTES
1 Contact 1 is pssigned for connecting the shields between tandemisections of the shielded interface cable. The shield may be conhected either

to protective gr

Signal ground n
establishment of

2 The assignm
Each row of thg

3 A A, B, B’
B/C is indicated
is used (see anr

4  The receiver|
generators may

bund or to signal ground at either the DTE or DGE.or both in accordance with national regulations.

f ground loops carrying high currents.

ent of contact numbers for each segmeht has been aligned to specify pairing and connection to multipaired interconn

ay be further connected to protective ground.in'accordance with national safety regulations. Caution should be exerg

table presents the respectively paired.contacts, i.e. 2 and 20, 3 and 21, etc.

C and C’ indicate the associated interchange points as designated in figure 2 of CCITT Recommendations V.10 and
in table 1, the B designationsapplies only when a V.11 generator is used and the C designation applies only when a V
ex B).

categories are as desighated in V.10. Where category 1 receivers apply, either V.10 or V.11 generators may be usd
be used for circuits’1037 104, 113, 114, 115. Where category 2 receivers apply, V.10 generators are used.

ised to avoid

ecting cable.

V.11. Where
10 generator

d. Only V.11

Contact number Circuit number Description
2 112 Data signalling rate selector (DCE source)
15 125 Calling indicator
33 110 Data signal quality detector
34 136 New signal
3/21 128 Receiver signal element timing (DCE source)
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Table 3 — List of interchange circuits

Circuit number

Description

102
102a
102b
103
104
105
106
107
108/1
108/2
109
110
m
112
113

114

115
125
128
136
140
141
142

Signal ground or common return
DTE common return

DCE common return
Transmitted data

Received data

Request to send

Ready for sending

Data set ready

Connect data set to line

Data terminal ready,

Data channel recéived line signal detector

Data signal quality detector

Data signalling rate selector (DTE source)
Data signalling rate selector (DCE source)
Transmitter signal element timing

source)

Transmitter signal element timing

source)

Receiver signal element timing (DCE source)

Calling indicator

Receiver signal element timing (DTE source)

New signal
Loopback/Maintenance test
Local loopback

Test indicator
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Dimensions in millimetres

T2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
O 0O OO OO 00O OO OO O O 00O O O0oO0

OO0 00O OO OO OO OO OO O0OO00O©
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

DTE contact arrangement viewed
from connector front (DCE side)

R2,69 222>
197 — 55,3
R2,59 — : -
N — —
0O 00 00DO0OOOOOOOOOO 0(0~0 f‘

O O 0O0OO OO OO OO OO OO OoON O

10°© typical

Connector housing

Figure 1 — DTE connector


https://standardsiso.com/api/?name=8db75003f33fefa4e90c1b741455787c

1ISO 4902 : 1989 (E)

10393uuU02 39 — ¢ a4nbiy

[ ] —]
|= e
i
. |
e
T T
| |
[ f
¥GC'0 F seoeld jlewosp g —
16’0 F seooe|fd jewosp gz — 1
184 ||eys

S80URIS|0] ‘paljIoads 8s|

192 0S| Ym aouepioooe u

(20019 Buiyore

99

9101
80's

- || sLs'ly

| oigejieae ydep

MJIBYI0 SSI|UN  (Z

peaiyiomaN (|
1

1

Ma10s 31 10}

wnwiuIw G/1'g

i (Sl =l
;:99 -
| W \ A “

- N LL'YS \
@.\Na Buisnoy 10108uu09 N.ocwm
2924 I/ o =TT
, N
sl ¢ |[©00000000000000000

cleelelelelelelelolelele)

©e000

(8pis 31Q) 1UOJ} 10108UUOD WO}
pamalA 1uswabuelie 19e1u0d 39Q

LE'E9
£9'€9

U@W@Mu
09000

(LPERIY EN
. 797
lo
LZe | EI
» J i ks
s “_ &
.w Il __
_NmZ.

LTl

S8J18WijjIW Ul suoIsuswI(q


https://standardsiso.com/api/?name=8db75003f33fefa4e90c1b741455787c

1ISO 4902 : 1989 (E)

Dimensions in millimetres
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Figure 3 — Contact spacing dimensions
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Dimensions in millimetres

22 176
se 10,03 1.57
977
el F—

Figure 4 — Male contact

Dimensions in millimetres

9,63
9,27
— —
1
N N LY
= ) _ AN -
Sy _J;/ —(
7,37min

1)  When the male contact is mated with the female contact, sufficient force should be applied by
the female contact to ensure proper electrical contact.

Figure 5 — Female contact
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Annex A
(informative)
Diagrams for finger clearance
This annex provides guidance on finger clearance for equipment designers.

Figure A.1 shows the maximum DTE connector outline.

Figure A.2 <WWWWWWMWMB various locking

devices (levers,)screws) of DTE connectors.
Envelope area of latch
and cable clamp ‘\

Dimensiors in millimetres

DTE connector
|

s
NR
AMANI.S

\_
S

I
AN

' Vole)
=G /]
= ® sm— — — — —
L DTE connector
38,1 max. - 38,1 max. . 11,43ma§. 11,43 max.

Figure A.1 — Maximum DTE connector outline
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Dimensions in millimetres

101,6 63,5

48,3

36,8

/| S/ ,

Figure A.2 — Minimum DCE connector spacing
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CCITT Recommendation V.10 defines the two basic receiver
configurations. Category 1 receivers have both the A and B
interface points acceSS|bIe through the mterface connector

Category 2 recei
accessible t

V.11 generators

Annex B

(informative)

1ISO 4902 : 1989 (E)

Generator/receiver interconnecting configurations

rough the |nterface connector W|th all B’ points
connected tpgether within the equipment and brought to a

A Configuration 1a)
S

A4

A’
Vo U8
A4

single common return circuit through the interface connector.
The category 1 receiver configuration can be interconnected
with either balanced V. 11 or unbalanced V 10 generators. The

ed for intercon-

nectlon with V. 10 generators Figure B.1 illustfates three poss-
ible interconnecting configurations that-may he applied.

Category 1
receivers

O- Vo W
-0 —0
To CT 1P2 B’
7 C -0— o ‘
To CT 102
i !
Av Configuration 1b) #A
V.10 geherators R
G C O O B Category 1
receivers
A A
—0 o
To CT 102 ,
To CT 102
\ A Configuration 2 A’
—o— = O
V.10 generators G
Category 2
receivers
1
Ao o8
To CT 102 G
C C ! ‘—'b
CT 102a or 102b '
C* 4:8 To CT 102

Figure B.1 — Generator/receiver interconnecting configurations

"
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Annex C
(informative)

Interworking requirements with V.28 circuits

C.1 Scope

This annex applies to DTE and DCE WhICh |mp|ement V.10 elec-
trical characteristi
adaptation is descfibed to provide compatible inten/vorking of
V.10/1S0 4902 eqliipment with V.28/1SO 2110 equipment. The
adaptation is assofiated solely with the V.10/1SO 4902 equip-
ment so that no fetrofits or modifications are necessary for
V.28/1S0O 2110 eqliipment.

C.2 Electricgl characteristics

This clause descripes the necessary adaptation of equipment
designed for V.10| characteristics to make it closely resemble
the V.28 characterjstics. An overlap in values of parameters of
V.10 and V.28 hag been established such that additional pro-
visions incorporatgd in the interface circuits using V.10 will
make the necessdry adjustments to ensure proper operation
with V.28 circuits| It should be noted that the performance
associated with inferworking V.10 circuits with V.28 circuits is
limited to that normally associated with V.28 operation.

C.2.1 Protection

V.10 states that the receivers shall not be damaged by voltagés
up to 12 V while V| 28 generators may produce output voltages
up to 256V. Although many commercially available - V.10
receivers have begn designed to withstand and opétate prop-
erly with the higher V.28 voltages, protection will be'necessary
for those receivers|which do not have sufficient telerance. V.10
generators may alg§o be damaged by the higher V.28 generator
voltages if they are inadvertently intereonhected or shorted
together. Since the short circuit condition between V.28 and
V.10 generators if purely a fault-situation, any further con-
sideration is left td the equipment‘designer.

C.2.2 Signal lgvel

The generator outgutsignal levels stated in V.10 and V.28 have
an overlap in the 5
be as low as 4 V while V.28 Ievels can be as hlgh as25 V. The
considerations associated with the upper limit levels of V.28
generators operating with V.10 receivers have been covered in
C.2.1. On the lower limit, although a V.10 generator output
level between 4 V and 5V is not within the V.28 recommen-
dation, satisfactory operation with V.28 receivers having a 3 V
transition margin can be expected because of the low source
impedance of V.10 generators.

C.2.3 Risetime, data rate, distance
V.28 states that the risetime for the signal to pass through the

+ 3V transition region shall not exceed 3 % of the signal
element duration. V.10, on the other hand, generally requires

12

much slower risetimes specified from 10 % to 90 % of the total
signal amplitude to reduce cross talk for operation over longer
distances. It is possible, however, through proper selection of
b meet the
requirements of both V.10 and V28 simultaneously for data
signalling rates applicable to V.28 (i.e., up to(20-kbift/s).

In CCITT Recommendation V.10, a graph.is providgd of data
signalling rate versus cable lengthl)\This graph |has been
translated in figure C.1 to show_the‘relationships ¢f risetime
with data signalling rate and cable' length. As a res{lt, a clear
picture is shown of the interactions between these parameters.
Figure C.1 also illustratés the improved performance
associated with linear ‘waveshaping as contragted with
exponential waveshaping. It is expected that the mpre typical
implementation will émploy linear waveshaping. The abscissa
of figure C.1 ds the risetime of the signal from| the V.10
generator. By reading up to the CABLE LENGTH lcurve and
over to thesleft-hand ordinate scale, the associated |maximum
cable length can be determined. By reading up to the DATA
SIGNALLING RATE curve and over to the right-hand ordinate
scdle, the associated maximum data signalling rate can be
determined. Thus, for any specific risetime value both the max-
imum cable length and maximum data signalling rdte can be
determined. These values will ensure that the near{end cross
talk levels stay below 1 V peak.

Figure C.2 shows the overlap in signal risetime characteristics
which will allow interworking between V.10 genefators and
V.28 receivers. There are two sets of curves which|represent
selected data signalling rates. One set applies to sigrjals with a
linear risetime while the other set applies to signals with an
exponential risetime. The right-hand limit of overlap ¢f risetime
between V.10 and V.28 is shown as 1 ys for linear risdtimes and
1,25 s for exponential risetimes. The former is based upon the
1 ps limit on V.10 risetime and the latter is based upof the 15 m
limitation generally associated with V.28 opera:{on. This
translates to a maximum possible data signalling rafte greater
than 20 kbit/s and thus permits interworking for all data signal-
Img rates applicable to V.28 without the need for wayeshaping
in the V.10 equipment

in effect three parameters, risetime, generator output voltage
(V,), and data signalling rate, define the area of interworking
between V.10 and V.28. This area of interworking is bounded by
the 15 m V.28 distance limit line or the 1 s limiton V.10 risetime
on the right side, the data signalling rate line on the left side, the
6V V, line on top, and the 4 V V, line on the bottom.

C.2.4 Circuit failure conditions

A V.28 receiver designed to detect either a power-off condition
or disconnection of the interconnecting cable will have no prob-
lem detecting these conditions when interworking with a V.10
generator. In the reverse situation, the V.28 recommendation


https://standardsiso.com/api/?name=8db75003f33fefa4e90c1b741455787c

Cable length, metres
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Figure C.1 — Data signalling rate and cable length versus risetime
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