BELL SYSTEM PRACTICES
AT&TCo Standard

DS 202T 2-31
SECTION 592-031-200
Issue 4 ,September 1982

DATA SET 202T-TYPE
INSTALLATION AND CONNECTIONS

TRANSMITTER-RECEIVER
CONTENTS PAGE vided equipment cabinet. The data set will operate
over an ambient temperature range of 40 to 120°F
1. GENERAL e e e e e e 1 with a relative humidity of 20 to 95 percent at 70°F
and 20 to 40 percent at 120°F.
2. OPTIONS e e e e e e e e e 2
Note: These environmental conditions apply
3. CONNECTIONS P B | only if condensation does not accumulate on the
circuits.
4. INSTALLATION TESTS P ]
1.05 The DS 202T-type should be located near the
5. REFERENCES e e e e e e e e 12 customer-provided equipment (CPE) because

1. GENERAL

1.01 This section contains information concerning

the installation and connection of data set
(DS) 202T-type. The data set should be installed in
conformance with existing installation practices as
presented in Section 590-010-200. The information in
this section covers installation of data sets in individ-
ual housings. For information on multiple installa-
tion of DS 202T in a data station, refer to Section 592-
861-200.

1.02 This section is reissued to add USOC informa-

tion pertaining to DS 202T-L1A options, Table
B and connecting de power sources to certain DS
202T-types. Revision arrows are used to emphasize
significant changes.

1.03 Prior to installing the data set, verify that the

overall facilities meet requirements specified
in Section 314-410-500. The private line facility must
be arranged for —16 dBm receive level and 0 dBm
transmit level.

If DS 202T-type is used to replace a

202D or 202R, the existing facility
may have been arranged for differ-
ent levels.

1.04 It is preferred that the data set be installed on
a desk, table, stand, or in a Bell System pro-

the interface cord supplied by the customer should
not exceed 50 feet in length (to reduce stray capaci-
tance and as recommended by Electronic Industries
Association [EIA] standards). To minimize inductive
interference to data signals on the telephone (data)
line, the line should not be carried in the same run as
the cable between the data set and CPE or lines con-
nected to teletypewriter services. If this condition
cannot be met, it will be necessary to run the tele-
phone (data) line in type SK (shielded), or equivalent,
station wire between the data set and cable distribu-
tion terminal or building entrance. Ground the shield
at one end only, preferably at the distribution termi-
nal end.

Caution 1: Ifthe outlet has a metal cov-
er, do not remove the center screw to
mount the transformer. When this screw
is removed, it is possible for the metal
cover to fall across the prongs of the
transformer.

Caution 2: Remove and discard the
protective covering from the data set
housing. If not removed before operation,
excessive heating of the data set will re-
sult.

1.06 Low voltage alternating current is supplied to
the data set by wall transformer KS-21239-L5.
The customer must provide a standard 3-wire,

NOTICE
Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A.
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grounded 105 to 129V at 57 to 63 Hz, power receptacle
that is easily accessible to the data set. The power
required per set is approximately 7 watts. Approxi-
mately 1.7 watts of this is dissipated in the wall
transformer.

1.07 #Data sets 202T-L1, 202T-L1/4, 202T-L1A/4

and 202T-L1A/3B/4 may be powered from two
customer furnished de sources, one +15 1.5 volts
and one —15 +1.5 volts. These supplies connect to the
data mounting by the power transformer cord. The
transformer is not furnished with these data sets.4

1.08 A 25-pin KS-19087-L6 connector is provided at

the rear of the data set for connection to the
CPE. This connector is designed to mate with a cus-
tomer-provided Cinch or Cannon DB-19604-432 plug
equipped with a DB-51226-1 hood. Connection be-
tween the data set and 4-wire private line facilities
is made with the furnished M8K cord. For service on
2-wire private line facilities, connection between the
data set and line is made with a D251 cord (ordered
separately) to permit connection to the 66E3 connect-
ing block.

1.09 To gain access to the circuit packs and option

switches, it will be necessary to remove the
data set from the housing. This can be done as fol-
lows:

(a) Remove the front cover by gently squeezing it
at the top and rotating it down and out of the
housing.

(b) If provided, loosen the retaining screw under
the left front side of the housing unt:l it is
completely disengaged from the data set.

(¢) Gently pry the circuit pack(s) out of the hous-

ing using a serewdriver or similar tool behind
the faceplate. On later sets, a wire handle is pro-
vided which should be rotated outward and pulled
to remove the circuit packs.

-

.10 If the data set is equipped with the reverse

channel circuit pack, it must be removed to
gain access to the option switches. Remove the re-
verse channel circuit pack by removing the four
screws and exerting steady upward pressure at the
front and rear of the card. To replace the reverse
channel circuit pack, align the female connectors on
the bottom of the card with the contact posts on the
data set. Press down on the circuit pack until it
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makes good contact with the posts and the front edge
is resting on top of the faceplate. Insert and tighten
the retaining screws.

(1) Slide the circuit pack(s) into the housing, en-

suring that the contacts at the rear of the cir-
cuit pack are firmly seated in the conneetor at the
resr of the housing.

{(2) If provided, align and tighten the retaining
screw.

(3) Hook the tabs on the bottom of the front cover
into the detents in the bottom of the housing.

(4) Gently rotate the top of the front cover into
the housing until it snaps into place.

2. OPTIONS

2.01 The installer should disassemble the data set

to verify that the options called for on the ser-
vice order are installed in the data set prior to placing
it in service.

2.02 Options are installed and removed by means

of switches (Fig. 1) and straps (DS 202T-L1
only) on the data set printed wiring board (Fig. 2), by
a strap on the reverse channel circuit pack (when
provided), and by a screw switch on the backplane
(frame ground to signal ground option). Refer to
Table A or B for the switch settings and strap posi-
tions for the various options. Refer to Table C for the
recommended options for a DS 202T-type used on 2-
wire private line or 4-wire private line with talk-
back. Refer to Table D for the recommended options
for a DS 202T-type used on 4-wire point-to-point and
multipoint systems without talk-back.

OPTION SWITCHES | THRU 5
. OPEN (ROCKER DOWN ON SIDE
OPPQOSITE THE NUMBERS)

OPTION SWITCHES 6 THRU
10 CLOSED (ROCXER DOWN ON
SIDE ADJACENT TO THE NUMBERS)

Fig. 1—Option Switch
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LOCAL COPY
OPTIGN STRAP

JY4
REVERSE
CHANNEL

cit g

OPTION
SWITCH S4

202T-L1A
{MODULATOR-
DEMODULATOR)

Fig. 2—Location of Option Switches

A long screwdriver (6-inch) is ing the two screws on the bottom of
needed to operate the screw switch the housing.

that controls the grounding option. If

the appropriate screwdriver is not 2.03 2-Wire Operation: This option is used
available, the backplane may be when 2-wire facilities are selected and half-
taken out of the housing by remov- duplex service is satisfactory. The 2-wire option can
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TABLE A

DATA SET 202T-L1 OPTIONS

FEATURE OPTION DESCRIPTION SWITCH SETTING PROVIDE
83 Switch Contact Setting On
Transmitter-Receiver
1 2 1314 |5 |6 |7 |8 19 |0
4-Wire Operation ZK* 0 12 [X|X 0 [0 40 X X |X One Per
2-Wire Operation w/o Reverse Channel 7D xlolxlolo (xIx1|nlo lo Data Set
2-Wire Operation With Reverse Channel ZCt X |1X]0 0 X 10 X 10 0 0
82 Switch Contact Setting On
Transmitter-Receiver
1 2 {314 (5 16 [7([83]9]0
4-Wire Operation ZK* X|-{—-|—-—-|=—1]—4t—=1—}1—| OnePer
Data Set
ZA IN Xi1=-{-1-1=-1-1-1-1-1-
Local Copy on Primary Channel in 2-Wir
ZBT ouT o it—-!—-1{-1-f1—t-1t-1-1-
Soft
Turnoff | Squelch
Z 0 0 — =10 X|{—=|—{—-—1-10]X
Y* 8-ms 0 - t—-Jo|xX{=-|—-J—-]1—-}010
X 24-ms 0 ~1=1lolx]|=]-1-1—-1X%X|9] oneper
Soft Turnoff and & Ich Intervals D S
o] urno nd Squelc vals W a amsl— |- o 0 I A D I I x ata Set
v 0 wems|— | — [ X|]O0O | —)—}|—-—]1—-101{X
T 8-ms Qms|— | —|O0] O | ——|—|— 0
S 8-ms 156ims|— 1 —{ X} O —|=}—-1—-160 0
R 24-ms 156.ms |~ § —{ X} O - {—-/—-1—-1X10
Q* IN —t=1-l—-jol=-|-1-1-1-
Fast Carrier Detection One Per
N ouUT =t =-]1=-ix!l=-t-1-1-1-= Data Set
M* 8-ms ~ =1 =] —-1—10 ¢ dl B
» X 30-ms == == lo|x}]-]-|-
Clear-to-Send Interval
J 60-ms — - —=1 - —-1X|0 -] -1 -
G 180-ms -l — = -1 -1 X|X})—=1 -1
External Control B* IN “{ = == =119 | 7| oneper
¢ > cady )
of CC (Data Set Ready) A ouT I A I Data Set
P { -ftol -l -1 -=-1=1-t-1-1
Clamp N One Per
E oLT i x)t =l =]l =] == -=1-=1- Data Set
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Table A (Contd)

DATA SET 2027-L1 OPTIONS

FEATURE OPTION DESCRIPTION SWITCH SETTING PROVIDE
Strapping on
Transmitter-Receiver CP
Carrier Detector Reset One Per
ZL IN Install E21-E23 Data Set
ZM* ouT Install E22-E23
. L ZN IN Install E24-E25 One Per
Continuous Carrier Data Set
ZO* ouT Install E25-E26
ZU* Maximum Instail E27
N . Lo One Per
Compromise Equalization Data Set
YAY Minimum Install E28
Strapping on
Reverse Channel CP
. . One Per
Local Copy on Reverse Channel Data Set
ZE IN Install E21-E22 ata e
ZF* ouT Install E21-E23
Screw Switch 81 Setting on
Interface Circuit
Signal Ground
Grounding Option ZG* | Conmected to 51 Closed One P?r
N ) Data Set
Frame Ground
Signal Ground
ZH Not Connected to | 81 Open
Frame Ground

X Rocker down on side adjacent to numbers.
0 Rocker up on side adjacent to numbers.

— Rocker may be in either position.

*  PFactory furnished.

F  Factory furnished instead of 4-wire option when reverse channel CP is installed.

be selected with reverse channel (ZC) or without re-
verse channel (ZD). If option ZC is selected, the data
set must be equipped with a reverse channel circuit
pack (JY1 or JY2 for DS 202T-L1 and JY4 for DS
202T-L1A) and option ZE or ZF must be selected. If
option ZD is selected, the reverse channel circuit pack
must be physically removed from the data set.

2.04 4-Wire Operation: This option is used

when 4-wire point-to-point or multipoint fa-
cilities are selected. The 4-wire option used with 4-
wire facilities provides duplex capability.

205 Compromise Delay Equalization (DS
202T-L1A Oanly): This option is the same

as the “compromise equalization” option provided on
DS 202T-L1 series 6 and higher. Option ZV (minimum
compromise delay equalization) provides reduced
envelope delay distortion compensation to eliminate
an over-equalization condition on channels with low
envelope delay distortion. Option ZU (maximum
compromise delay equalization) provides the same
delay equalizer characteristics provided on data sets
without the delay equalizer options (DS 202T-L1 se-
ries 5 and lower). For data bit rates above 1200 bps,
it is necessary to perform a data distortion test to
determine the proper delay equalizer option setting.
The procedure for this data distortion test is con-
tained in Section 592-031-500.
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® TABLEB @
DATA SET 202T-L1A OPTIONS
FEATURE OPTION DESCRIPTION SWITCH SETTING PROVIDE ;’Eio;‘
S$3 SWITCH CONTACT SETTING ON
TRANSMITTER-RECEIVER
112|3}a|s|6|7|8]9]0
4-Wire Operation ZK* 0l-]1-10]-1X|X]X]X]|X E10
One Per
. . i) w/o Reverse Channel | X|-|-1X|-|X|0]0}0]0O Data Set E10
2-Wire Operation zct | With Reverse Chamnel| X | -|—-|x|-|o]o]o]o]o E9
Compromise Delay w Minimum ol R Bl il Bl I Il il B One Per
Equalization Atk Maximum -0l ~{-|~f~|={=}-]|-1] Data Set
Compromise Amplitude x Minimum (=112 =77 7 | one per
Equalization IN* Maximum —|-1=-]=-t0fj=-]{-f=-1-1-] Data Set
p73 Cc2 ~{-TxT-T-T-1T-1-1-[-
it One Per
Channel Condition y* Basic -{=fjO0|~}|=-|=|=|-]-1]-] Data Set
$2 SWITCH CONTACT SETTING ON
TRANSMITTER-RECEIVER
t{2]|3]a|s5|le|[7|8]9o]0
- - One Per
4-Wire Operation ZK* XI=1-1=-1-1-1=-1-1-1-| Data Set E10
Local Copy on Primary ZA In XI=1=1=1=1-1-1{-t- |- Al
Channel in 2-Wire 7Bt Out ol -1 ~1=-l~t=]=1-1=1- A2
SOFT
TURNOFF SQUELCH
Z 0 0 - X|~|-}-}0(X|0}-]- C6
Y* 8 ms 0 - X}|-{-|-1010}0|~]- C5,C6
X 24 ms 0 - X}-{-]-10]0}X|-]~- C6
Soft Turnoff and ¥ 0 9ms | =] O -F-1-(0}X}0}~]~ One Per c6
Squelch Intervals v 0 156 ms “tol-1-1-Ixtxlol-|- Data Set c6
T 8 ms gms | -f{O0|~-|-f|~{0O}0O}O}|-]- C6
S 8 ms 156 ms -1o0f-1-1-1x{0fo|~-1|~- 6
R 24 ms 156ms | -0} ~{~]-|X|O|X|[~-]~ C6
Fast Carrier Q* In ~t-10{-|-{-f{-|-|~ -] One Per | C5,C6
Detection N out N IO S NN D O O O D Data Set c6
M* 8 ms -1=-{-f{oy=-{-1~-[~-{=-10 C5,C6
Clear-to-Send K 30 ms O X one per ce
Interval J 60 ms -l-1-1X}{-}-|=~{~1-10] Data Set C6
G 180 ms ~l-1-|X{-|~-|~|~|~-]X C6
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FEATURE OPTION DESCRIPTION SWITCH SETTING PROVIDE ;ﬁz:;
External Control of B In b el Bl Bl B ~ | One Per
CC (Data Set Ready) A Out 4~ -1-1=}1=|~ - | Data Set
Clanp F* In -|={-f{~-{o0f{-]~-1-f-[~ One Per b7
E Out - ~]-]-1xl1-]-1-]-=1|=1] Data Set D8
S4 SWITCH CONTACT SETTING ON
TRANSMITTER-RECEIVER
11213
Carrier Detector L In - X~ One Per D8
Reset M Out -lof-~ Data Set| p7 ps
IN In -1 = D8
. : One Per
Continuous Carrier 70° out ol -|- Data Set| p7,pg
State of CC
(Data Set Ready) B On R One Per b8
During Analog YA* off N I ) Data Set{ p7,p8
Loopback
STRAPPING ON
REVERSE CHANNEL Cp
Local Copy on One Per
Reverse Channel ZE In Install E21-E22 Data Set B3
ZFt Out Install E21-E23 B4
SCREW SWITCH $1 SETTING ON
INTERFACE CIRCUIT
i . Signal Ground
Grounding Option ZG* | Connected to S1 Closed One Per F11
(Data Set) Frame Ground Data Set
Signal Ground
ZH Not Connected to S1 Open F12
Frame Ground
STRAPPING ON 39A1 or
40B1 DATA MOUNTING
Signal Ground .
ZI* | Connected to Wire Strap if Power F11
Grounding Option Frame Ground Supply In
(Data Mounting)
Signal Ground R :
YA Not Connected to g;ESIStgﬁg if Power F12
Frame Ground y

X Rocker down on side adjacent to numbers.
0 Rocker up on side adjacent to numbers.
— Rocker may be in either position.

* Factory furnished.

t Factory furnished instead of 4-wire option when reverse channel CP is installed.
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TABLE C

RECOMMENDED CUSTOMER OPTIONS FOR 2-WIRE PRIVATE LINE AND
4WIRE PRIVATE LINE WITH TALK-BACK USING DATA SET 202T-TYPE

FAR END 202C, 202D,

Reverse Channel

Carrier Detector Reset Not Used

Local Copy

Continuous Carrier

OPTION NEAR END OR 202R (NOTE)
Received Data Squelch 15€-ms IN
Clear-to-Send Delay 180-ms 200-ms
Fast Carrier Detection OUT (Normal) (23-ms" 40-ms
Soft Carrier Tunroff 24-ms IN
Received Data Clamp IN IN
Alternate Voice Optional Optional
Switched Network Backup Optional Optional

Oprional in 2-Wire
Private Line

Optional in 2-Wire
Private Line
OUT--Carrier Under
Control of
Request-to-Send

Optional in 2-Wire Private
Line *

Not Offered

Always Provided for 2-Wire
Data Set

Carrier Controlled by
Request-to-Send ¥

Note : If far-end data set is a 202 T-type the recommended options are the same as those for the near end.

* Not offered with DS 202K.
T Not offered with DS 202C or D.

2.06 Compromise Amplitude Equalization

(DS 202T-L1A Only): Option ZX (mini-
mum compromise amplitude equalization) effectively
removes compromise amplitude equalization and is
required on lines with high end delay distortion near
the upper limit and amplitude distortion near the
lower limit of the 3002 specification. Without this
option this combination of distortions may cause par-
ity errors at 1200 bps. Option ZW (maximum compro-
mise amplitude equalization) provides the same
amplitude equalization as DS 202T-L1. The test used
to determine the proper option for an installation is
described in Section 592-031-500.

2.07 Channel Condition (DS 202T-L1A
Only): These options modify the
demodulator for operation over C2 conditioned lines
(ZZ) or basic lines (ZY). Option ZY is similar to the
demodulator setting provided by DS 202T-L1.
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2.08 Local Copy on Primary Channel in 2-

Wire: With this option installed, the receiver
continuously monitors the transmitted line signal
while in the data mode and provides a local copy on
the received data circuit.

2.09 Soft Turnoff and Squelch Intervals:

(a) When a data terminal turns request-to-send

off at the end of a message, transients occur
which may cause spurious signals to be received at
a distant station. With the soft carrier turnoff op-
tion, the data set transmits out-of-band carrier
(900 Hz) for a period of either 24- or 8-ms after
request-to-send is turned off. This option should
be used in conjunction with the received data
clamp option and results in a steady mark on the
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TABLE D

RECOMMENDED OPTIONS FOR 4-WIRE POINT-TO-POINT AND
MULTIPOINT WITHOUT TALK-BACK USING DATA SET 202T-TYPE

OPTION

RECOMMENDATION

Clear-to-Send Delay

8-ms if remote data set is a 202T-type with fast mode
carrier detection.

30-ms if remote data set is a 202T-type with normal mode
carrier detection or a 202R, 202D5, or D6 with 40-ms
carrier detector timing.

60-ms if remote data set is a 202C, 202D3, 202D4,
or a 202R, 202D5, or 202D6 with the 40-ms carrier
detector timing.

Fast Carrier Detection

IN (fast mode) if remote dataset is a 202T-type with 8-ms
clear-to-send delay.

OUT (normal mode) if remote data set is optioned
for 30- 60- 180- or 200-ms clear-to-send delay.

Soft Carrier Turnoff

24-ms if remote data set is a 202C, 202D3, D4, D5,
D6, 202R, or 202T with normal mode fast carrier
detection. *

8-ms if remote data set is a 202T-type with fast carrier
detection option.

Quick turnoff if remote data set uses carrier detector
reset option.

Received Data Clamp

IN

Carrier Detector Reset

IN—at master station of broadcast polling or bridge
multipoint system when remote data sets use the
quick carrier turnoff and master station is able to
implement this circuit.

OUT—all other times.

Continuous Carrier

IN—for point-to-point applications and for data set
as master station of split bridge multipoint systems.

OUT—may be used for above applications and should
be used for data set at the remote station of split
bridge multipoint system.

Alternate Voice

Optional (with DAS 828A or 829-type).

Switched Network Backup

Optional (with DAS 828A or 829-type).

# Data set 202T-type must be optioned for the 8-ms or quick turnoff interval when the
interval between consecutive turnoffs of the request to send circuit is less than 165-ms.
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received data eircuit of the remote data set. The
8-ms option should be used when the remoe data
set has the fast received line signal detector op-
tion. The 24-ms option should be used when the
remote data set is a 202D, 202R, or 202T-type with
the normal received line signal detector option.
However, the 24-ms option must not be used when
the interval between consecutive turnoffs of re-
quest-to-send circuits is less than 165-ms. Neither
the 8- nor 24-ms option should be used at the re-
mote stations of a multipoint system when
intermessage intervals are less than 10-ms. For
this case, the 0-ms (quick turnoff) option should be
used (at the remote stations) in conjunction with
the received data clamp and the carrier detector
reset options (at the master station). With the
0-ms (quick turnoff) option, carrier will be turned
off in less than 1-ms after the request-to-send cir-
cuit is turned off.

Note: In 2-wire applications for terminals
which immediately turn on request-to-send as

soon as the received line signal detector goes.

off, the 8-ms soft turnoff option is incompatible
with the 8-ms clear-to-send interval option, and
the 24-ms soft turnoff option is incompatible
with the 8-ms and 30-ms clear-to-send interval
options.

(b) In half-duplex operation on Z-wire facilities,

when a station that has been transmitting has
its request-to-send circuit turned off, the tele-
phone line may reflect signals (zchoes) nack to
that station for a period up to the round trip delay
of the circuits (about 1-ms per 100 miles each way).
The squelch option when used with the received
data clamp option prevents the demodulatcr of the
station that has been transmitting from delivering
these reflections as data to the received data cir-
cuit. The DS 202T-type provides for either 156-, 9-,
or 0-ms (no squelch) options. The 156-ms option is
recommended for use on 2-wire private line facili-
ties and on 4-wire private lines with talk-back. The
9-ms option may be used on 2-wire private line fa-
cilities less than 50 miles. On facilities longer than
50 miles, the 9-ms option may be used only if the
customer terminal is able to ignore echoes. The
0-ms option (no squelch) should be used on 4-wire
data sets and may be used on 2-wire data sets if the
data terminal is able to ignore echoes.

2.10 Fast Carrier Detection: The DS 202T-type
is provided with an option for either normal
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or fast response of the carrier detector to an incom-
ing data signal. With the fast carrier detection-out
option (N), the received line signal detector turns on
in less than 20-ms if data signais are received and
turns off in approximately 10-ms if data signals are
not received. This option is compatible with the clear-
to-send interval options in DS 202C, 202D, 202E, and
202R and is recommended when the distant data set
has either the 180-, 60-, or 30-ms clear-to-send inter-
val. With the fast carrier detection-in option (Q), the
received line signal detector cireuit turns on in ap-
proximately 6-ms if marking carrier is received. The
circuit will turn offin approximately 5-ms for car-
rier frequencies between 860 Hz and 940 Hz (soft car-
rier wurnoff). If the carrier frequencies are outside of
these limits, but are within the limits for the normal
mode, the normal mode response times will occur.
This option must be used when the remote data set
uses the 8-ms clear-to-send interval option.

211 Clear-to-Send Interval: The on condition

of the clear-to-send circuit from the data set
is a response to an on condition on the request-to-
send cireuit delayed by a time interval which permits
the data set to establish operations with the remote
receiver. The DS 202T-type provides four clear-to-
send interval options: 180-, 60-, 80-, and 8-ms.

(a) 180-ms: This option is recommended for use
on 2-wire private line facilities greater than

400 miles round trip and is required when the re-

mote data set has the 156-ms squelch option.

() 60- and 30-ms: The 60- and 30-ms options

should be used on 4-wire point-to-point and
multipoint facilities to be compatible with the
turn-on time of the received line signal detector of
DS 202C, 202D, and 202R.

(¢) 8-ms: This option is recommended for use on

duplex multipoint systems requiring fast
start-up of the data set and is compatible only
with a DS 202T-type at the distant end. With this
option, the data terminal must keep the transmit-
ted data circuits in the mark state when request-
to-send is on until the clear-to-send indication is
given. The distant data set must be optioned for
fast carrier detection.

2.12 External Control of CC (Data Set
Ready):

(a) When this option is installed, the data set
ready (CC) lead is externally controlled by the



DAS 8284, 829-type, or equivalent line terminat-
ing unit. This indicates to the CPE when the pri-
vate line channel is in a maintenance mode or
other test condition.

(b) When this option is not installed, the data set
ready lead is always on except when the data
set is in one of the three test modes.

2.13  Clamp: With the received data clamp in-

stalled, the elamp eircuit will squelch the re-
ceived data circuit when the received line signal
detector is off. If desired by the customer, the clamp
circuitry associated with the received line signal de-
tector may be disabled. With option E (clamp out)
installed on DS 202T-L1, noise may cause spurious
signals on the received data circuit even if the re-
ceived line signal detector is off. It is recommended
that option F (clamp in) always be installed on DS
202T-L1. Data set 202T-L1A with option E (clamp
out) installed is less affected by noise than DS 202T-
L1

2.14 Carrier Detector Reset: The DS 202T-

type provides a carrier detector reset interface
¢ircuit on pin 25 of the customer interface. This inter-
face circuit is provided for turning off the received
line signal detector circuit in less than 0.2-ms for
those cases where the 0-ms soft turn-off interval of
the distant data set is used to minimize the time be-
tween received messages at the master station of a
split bridge multipoint system. If this circuit is not
used by the CPE, this option should not be installed
in the data set, because noise may trigger the circuit
if it is not held off by the CPE.

2.15 Continuous Carrier;: With the continuous

carrier option installed, carrier is transmitted
as long as the data set is in the data mode. The clear-
to-send circuit remains on; therefore, options M, K,
J, and G (clear-to-send intervals) are inoperative.
This option may be used on duplex facilities and in
transmit-only service over 2-wire facilities. With the
carrier under control of request-to-send, carrier is
transmitted in less than 1 ms after the reqest-to-send
circuit is turned en. This option is required to control
the direction of data transmission in half-duplex op-
eration over 2-wire facilities. It may also be used in
duplex services to provide a means of signaling the
remote terminal (for example, carrier-off could be
used as an out-of-service indication).

216 State of CC (Data Set Ready) During
Analog Loopback (DS 202T-L1A Only):

DS 2027 2-31
1SS 4, SECTION 592-031-200

With option YB (ON) the data set ready circuit turns
on during the analog loopback test mode when the
CPE ready circuit is turned on. This permits testing
with the CPE. With option YA (OFF) the data set
ready eircuit is clamped off during the analog
loopback test mode as it is with DS 202T-L1.

2.17 Local Copy on Reverse Channel: With

the option installed, the receiver monitors the
reverse channel transmitter and provides a local copy
on the secondary received line signal detector (SCF)
circuit. The local copy signal is delayed less than 50-
ms.

2.18 Compromise Equalization (DS 202T-L1
Only): Compromise equalizer options are
available on DS 202T-L1 series 6 and higher. Option
ZV (minimum compromise equalization) provides
reduced envelope delay distortion compensation to
eliminate an over-equalization condition on channels
with low envelope delay distortion. Option ZU (maxi-
mum compromise equalization) provides the same
equalizer characteristics provided on data sets with-
out the equalizer options (series 5 and lower). For
data bit rates above 1200 bps, it is necessary to per-
form a data distortion test to determine the proper
equalizer option setting. The procedure for this data
distortion test is contained in Section 592-031-500.

2.19 Grounding Options: Protective and signal

grounds are normally cross-connected to-
gether by means of a screw switch on the interface
circuit, located at the inside rear of the housing or by
strapping on data mounting power supplies. This ar-
rangement is intended to provide additional margin
to longitudinal power line noise. The screw switch or
strapping may be opened at the request of the cus-
tomer with due consideration given to possible noise
conditions, ground potential differences, safety con-
ditions, local electrical codes, and the data terminal
manufacturer’s recommendations.

3. CONNECTIONS

3.01 This part contains information for connecting

DS 202T-type in a single data set installation
on 2-wire or 4-wire private line facilities. For infor-
mation on multiple installation of DS 202T, refer to
Section 592-861-200.

3.02 #Data sets 202T-L1, 202T-L1/4, 202T-L1A/4

and 202T-L1A/3B/4 are powered by two cus-
tomer-provided de power sources. To supply power to
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these data sets, make the following backplane con-
nections using power transformer cord:

+15v +1.5v de source to AC1

—15v +1.5v de source to AC2

Common to GRD.

Note: Common can be either groundad or
floating depending on whether or not it is de-
sired to have circuit ground of the data set con-
nected to frame ground.4

3.03 The connection diagrams are as follows:

e Fig. 3—4-Wire Data Set on 4-Wire Private
Line With DAS 829-Type, Data/Voice

e Fig. 4—4-Wire Data Set on 4-Wire Private
Line With DAS 829-Type, Data Only

e Fig. 5—4-Wire Data Set on 4-Wire Private
Line With Alternate Switched Network
Backup With DAS 829-Type, Data Only

o Fig. 6—4-Wire Data Set on 4-Wire Private
Line With Alternate Switched Network
Backup With DAS 829-Type, Data/Voice

o Fig. 7—2-Wire or 4-Wire Data Set on 4-Wire
Private Line With DAS 828A, Data Only

e Fig. 8—2-Wire or 4-Wire Data Set on 4-Wire
Private Line With DAS 828A, Data/Voice

o Fig. 9—4-Wire Data Set on 4-Wire Private
Line With Switched Network Backup With
DAS 828A and 828C, Data Only

e Fig. 10—4-Wire Data Set on 4-Wire Private
Line With Switched Network Backup With
DAS 828A and 828C, Data/Voice

e Fig. 11—4-Wire Data Set Connected to Lo-
cally Engineered Private Line Termination
Without DAS 828-Type or 829-Type

o Fig. 12—2-Wire Data Set Connected to Lo-
cally Engineered Private Line Termination,
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4. INSTALLATION TESTS

4.01 After the data set has been installed, it should
be tested to determine if it is operating prop-

erly. Perform installation tests as directed in Section
592-031-500.

5. REFERENCES
5.01 The following Bell System Practices provide

additional information concerning DS 202T-
type and data stations using DS 202T-type.

SECTION TITLE
590-102-130 39A1 Data Mounting—Identifica-
tion
590-102-131 40-Type Data Mounting —Identifi-
cation
590-102-137 47-Type Data Mounting— Identifi-

cation
592-051-100 Data Set 202T-Type—Transmit-
ter- Receiver—Description and
Operation

592-031-180 Data Set 202T Transmitter-
Receiver—Summarizing
Specification—Data Systems

592-031-500 Data Set 202T-Type Transmitter-

Receiver—Test Procedures and

Maintenance

592-861-100 Data Station Using Data Set

202T —Description and Operation
592-861-200 Data Station Using Data Set
202T —Installation and Connec-
tions
592-861-500 Data Station Using Data Set
202T —Test Procedures
598-0830-100 Data Auxiliary Set 828A— De-
seription and Operation
598-030-200 Data Auxiliary Set 828A —Instal-
lation and Connections

598-030-101 Data Auxiliary Set 828C—De-

seription and Operation
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i—‘ NOTE 2 DATA SET 2027-
TYPE
B25A AS MBK
45A1 DATA MOUNT ING e REQUIRED CORD
s A TEL SET
E J
. FG ACI GRD AC2
DATA UNIT 22 29
DAS 829-TYPE POWER
400 CORD >
‘“;IX (81| (8R) [0} |(R)
J4 Q0 0 0
565HKM TEL SET
| ] 4 1 2 3
(NOTE 1)
T R RI TIMB CG FG AC2 Acl P\ 17 vac
Q 2 Q Q@ QD PLUG
T 1BR) . KS-21239-L5
- @ TRANSFORMER
TO 4-WIRE | | {0) @2
METALLIC R w ] 3
FACILITIES| 57— © ——8—& 117 vac
- ] ! 18- {NCH
(8K) 5 CORD
| S 7 U ®
TO MANUAL TAPE  6-FOOT
LOOP-BACK KEY AND POWER KS=21362-L1
(1F REQUIRED) STORE  CORD TRANSF ORMER
NOTES:
1. DESIGNATE KEY STRIP AS SHOWN.
CONVERT RING BUTTON TO NONLOCKING.
PL
HOLD | — TALK l RING —]

~

. THIS DISTANCE IS LIMITED TO A MAXIMUM OF
200-FEET FOR DS 202T-L1 OR 1000- FEET
FOR DS 202T-L1A,

Fig. 3-~4-Wire Data Set on 4-Wire Private Line With DAS 829-Type, Data/Voice

SECTION

TITLE

SECTION TITLE
598-080-201 Data Auxiliary Set 828C—Instal- 666-511-502 Test of Data Services Provided by
lation and Connections Data Set 202T From a Private Line
- Test Room
598-082-100 Data Auxiliary Set 829-Type

Channel Interface

Voiceband Private
Channels—Description

Units—
Line

6.02 Detailed information concerning DS 202T-

type is
SD-1D243- 01.

also contained in CD-

and
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44A1 DATA MOUNTING
WITH DAS B29-TYPE
INSTALLED
TO MANUAL [ MLB
LOOP-BACK —r—DmL8
KEY (IF c6
REQUIRED) —Dce
DA | .
DT | rransmiT
T0 Rl PAIR
4-WIRE — A NOTE
METALLIC R
FaciLimes |~ TOR | geceve
T PAIR DATA SET 202T-TYPE
—DT
8R B254 AS MaK
| 1 X
2 g PI REQAIRED (250 TEL SET
2 o o \vJ
DATA
@ FG ACI GRD AC2
3 R Q © © 0O
@ pacz2
4 BK /
117 VAC
PLUG 4 ore POWER
CORD
K8-21238-L1 OR L4 6- FoOT (8K) |(BR) |(0) |(R)
TRANSFORMER TAPE AND STORE POWER
COFD 2 ©@ © Q
4 1 2 3
NOTE:

THIS DISTANCE IS LIMITED TO A MAXIMUM OF
200-FEET FOR DS 202T-L{ OR 1000-FEET FOR

DS 2027-L1A.

117 VAC
PLUG

KS-21239-L5
TRANSFORMER

Fig. 4—4-Wire Data Set on 4-Wire Private Line With DAS 829-Type, Data Only
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e NOTE 3 |
DATA SET 202T-TYPE
45A1 DATA MOUNTING
B25A AS
o1 REQUIRED rox o
0 Zz
p—) . SET
FG AC1 GRD AC2
DAS Q@ @ @ 9
w1 [e T 829-TYPE le—— 400 FT MAX ——-’
o0 LINE | R oy gy 2851 -
w.» (—I4@w DATA UNIT " REQUIRED ;EEHg:T
000 LINE | R | o g3 o S A e S > e 53 5 5 5
AND 2) £ 1 2 3
T R Rl I1 MO C6 FG AC2 AC1
© 0 ]
117 vac
PLUG
P BR @ 1
T 4-WiRE | R © @ 2 KS-21239-L5
PRIVATE w& [ ) A TRANSFORMER
LINE . @ 3 G—E 117 vac
" 18- INCH
el / @ 4 CORD
(BK) @ s
| I
TO MANUAL TAPE 6-FOOT
LOOP-BACK KEY AND POMER K5-21362-L1
(IF REQUIRED) STORE TRANSFORMER
CORD
NOTES :

I. DESIGNATE KEY STRIP AS SHOWN.
CONVERT REL BUTTON TO NONLOCKING.

3. THIS DISTANCE IS LIMITED TO A MAXIMUM OF

HOLD [DDD‘ [ 0DD2 I - I

[ ren ]

2. CONVERT TEL SET AS SHOWN IN TABLE.

636A KEY LEADS
COLOR | REMOVE CONNECT
BRN M X
S-R M N
Y M TAPE AND
STORE
0-BK N M

200~FEET FOR DS 202T-L% OR 1000~ FEET
FOR DS 202T LiA.

Fig. 5—4-Wire Data Set on 4-Wire Private Line With Alternate Switched Network
Backup With DAS 829-Type, Data Only

Page 15



2-31 DS 202T

SECTION 592-031-200

o 1 1+ w2
000 LINE | B | oy o
No. 2 L@ T3
ooD LiNE | R | o 3
T
@

O =

10 4-WIRE R
PRIVATE
LINE

T1

NOTES:

{. DESIGNATE KEY STRIP AS SHCOWN CONVERT

RING AND REL BUTTONS TO NONLOCKING

HOLD

nopbt

pop2 RING

p
TALK

REL

2. CONVERT TEL SET AS SHOWN IN TABLE:

636A KEY LEADS

COLOR REMOVE CONNECT
BRN M X
S-R M N
Y M TAPE AND STORE
0-BK N M

3, THIS DISTANCE IS LIMITED TO A MAXiMUM OF
200-FEET FOR DS 202T-LI OR i000-FEET

FOR DS 202T-LIA.
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CORD

NOTE 3 ,!
JATA SET 202T TYPE
4541 DATA MOUNTING
B29A AS
REQUIRED
P1 ” ng g1 TEL
— Ial & e SET
48A1
DATA UNIT FG ACT GRD AC2
DAS %] Q ©
823-TvPE e 400 FT MAX -—«-1
4881
£25A AS
A
DATA UNIT 4 REQUIRED 565HKM
— —1  TEL SET ~
(NOTES | AND 2) 0 @ 0 @
Y
R1 11 MLO G G Ale ACT S
Q@ © ? ? Q@ @ %}
Y 17 vAC
PLUG
(1R ? 1
(6) P
f ® 2 KS-21239-15
, .
R o 3 - 5—CE 117w TRANSFORMER
18- INCH
@ CORD
(BK) @ o
[
TO MANUAL TAPE #-F007
LOOP-BACK KEY AND POMER K5-21562-L1
(IF REQUIRED) STORE TRANST ORME 3

Fig. 6—4-Wire Data Set on 4-Wire Private Line With Alternate Switched Network
Backup With DAS 829-Type, Data/Voice




DS 202T 2-31

ISS 4, SECTION 592-031-200

[,
b NOTE
DAS 828A -L1
B2
T 13
4-WIRE R 14
PRIVATE B25A AS M8K DATA SET 202T-TYPE
n 15 P REQUIRED CORD i
LINE A TEL
DATA ) Tal 0 A
R1 16 %) 4 19 SET
F6  ACl  GRD AC2
l l ©Q @ © ©
POWER ¢
SUPPLY JUHPER
NO POWER S
CORD
CONNECTI ON
N BK) |(er) [0} [(R)
NOTE:
[N ) THIS DISTANCE IS LIMITED 70 A MAXIMUM OF I
117 VAC 200-FEET FOR DS 202T-L4 OR 1000- FEET Q@ 0 0 Q
FOR DS 202T-L1A, 4 1 2 3
117 VAC
PLUG
KS-~2(239-L5 TRANSFORMER
Fig. 7—2-Wire or 4-Wire Data Set on 4-Wire Private Line With DAS 828A, Data Only
NOTE
DAS 828A-LI
82
3
4~WIRE R 14 _
PRIVATE 8254 AS DATA SET 202T-TYPE
LINE ul '5 REQUIRED
Pl MBK
Rl 16 | pata — TEL SET
FG  ACI GRD aC2
e ‘ D
POWER JUMPER (BR) |(BR) [(O) (R
SUPPLY | 20 Mz
[ 4 | 2 3
117 VAC
117 VAC @ PLUG
NOTE ! K& 21239-L5
THIS DISTANCE IS LIMITED TRANSFORMER
TO A MAXIMUM OF 200-FEET
FOR DS 202T-L| OR 1000 - le 100 FEET MAX ol
FEET FOR DS 202T-11A. f 1
B25A AS
ATA .
37A1 DATA UNIT ReqUIRED s68
TEL—~ 5 3 HAAM- 3
TEL SET

Fig. 8—2-Wire or 4-Wire Data Set on 4-Wire Private Line With DAS 828A, Data/ Voice
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T
R |DDDI

T
R ]DDDZ

T

R_|4-WIRE

1) {PRIVATE
LINE

Ri

2T-TYPE
DATA SET 2027 II M8K CORD B25A AS REQUIRED
Fa) n
TEL SET > 7 1>
QO 0 Q
POWER
< 7 CORD
(BKHBR) [0} {(R)
Q0 0 0
4 1 2 3
117 vac - B - A
PLUG DAS
8268C-L1
';i;ﬁ'::g;;gn TRANSFER, DATA SET T8I
CONTROL, AND REPEAT COIL
SE5HKM ) SIGNALING p2 42 AND RING -
TEL 9 > l> TEL  ASSY ~ & UP RELAY
SET i JUMPER ASSY
8284
oC TEL 828A DATA
POMER | 20 OR 30 HZ
SUPPLY
| P
o |
117 VAC v >3 !
| NO
CONNECTON 43
| 5
DAS
| 828A-LI
INSTALLER
WIRING FOR L oata o2
LOCALLY OPERATED e e e e e e i3
LOOP-BACK RELAY - &
IN DAS 828A . 5343 o
(REFER TO R 13
SECTION 598-080~201} o J2 '
CONNECTION  ° ] B
DC

Fig. 9—4-Wire Data Set on 4-Wire Private Line With Switched Network Backup With

DAS 828A and 828C, Data Only
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MeK 825 AS
[l 0
1% t
F6  ACI GRD AC2
2 0 @ 0
POWER
< > CORD
{8k} [(BR) }{0) [{R}
Q @ o 0
4 ] 2 3
117 VAC
PLUG
KS 21239~ L5 TRANSFORMER
A
Pkl DAS 828C-LI o
e
POHER > DATA SET (o
ATA
suppLY |20 OR 30 HZ TRANSFER, CONTROL, u T
T AND SIGNALING ASSY | Lo, REPEAT COIL AND ) % |pot
— 5 |5 e RING-UP RELAY B y
JUMPER ASSY T
2z = |oop2
8284 TEL 828A DATA
[ws} D
[es]
_ VP35 oas sesa-LI/2 o ”
Tn P1
52
TEL DATA 3
[
568HAA-3 P2 __J2 14 4-WIRE
! TEL 3741 DATA UNIT FH—>—  oas 828A-LI o PRIVATE
b seT JUMPER o TL[LINE
g Rl
20 HZ
ne

Fig. 10—4-Wire Data Set on 4-Wire Private Line With Switched Network Backup With
DAS 828A and 828C, Data/Voice
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PART OF 663 TEL DATA SET
CONN BLOCK INTERFACE  202T-TYPE
7 D250-61 PP
o 18 COoRD o1
9
0 R
0| R 2 10 —
14
rermination | 2T —
16
ORI ) P
22 TEK €
—O- [} -
[z NPT
PN Fe Al oD ac2

> © 2 0
4 2 3

® N\ 117 vac
11/ rLue

KS~21239-L5
TRANSFORMER

Fig. 11—4-Wire Data Set Connected to Locally Engineered Private Line Termination
Without DAS 828~ or 829-Type

PART OF 66E3
CONNECTING BLOCK

PART OF D25D CORD

(ORDZR SEPARATELY)

P/o
BLOCK 2
14
L = 7
i
To i
|
2-WIRE 'g |
PRIVATE 1
LINE :
1%
R I
Y4 8
e
r\/\/\/’\

F

EL
INTERFACE.
PLUG

DATA SET 202T-TYPE

F6 Q@
Acl @
GRD @
AC2 @

POWER
CORD 8K
RO ke
1) BR PLUG
e S
1
o
Pt @ 2
t R
Lt o
KS-21239-1.5
TRANSFORMER

Fig. 12—2-Wire Data Set Connected to Locally Engineered Private Line Termination
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