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1. DESCRIPTION '
GENERAL

1.01  This section contains descriptive and operational

information for Data Set 2038-type. This
section does not include information regarding the
business machine and associated equipment used in
station arrangements.
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SECTION 592-019-100

1.02 This section is being reissued to correct the
tables, include new list number codes, and
provide information on data station arrangements.

1.03 For the purpose of this practice, reference

to a customer business machine should be
interpreted to mean any electronic equipment whose
input and output signals are in accordance with
EIA Standards RS-232-C and RS-334 or MIL.
Standard 188B.

1.04 Data Sets 203-type have been designed to

transmit and/or receive digital data over
the dial switched message telecommunications
network and 2- or 4-wire private line facilities.
The data sets have the following basic design
features:

{(a) Synchronous data transmission, with transmitter

bit timing supplied by the data set or by
the customer, and receiver bit timing supplied
only by the data set

(b) 2-, 4-, or 8-level amplitude modulation with
suppressed carrier

(¢) Vestigial sideband (VSB) line signal shaping

(d) Synchronous detection with upper and lower

pilot tones transmitted near the edges of
the VSB spectrum providing means for carrier
recovery

(e) Automatic adaptive equalization.

1.05 The data sets may contain, as required or

in some cases optional equipment, a low-speed
auxiliary or secondary transmitter/receiver. The
auxiliary channel has the following design features:

(a) Nonsynchronous data transmission up to 150
bits per second (bps)

(b) Binary frequency modulation with a MARK
frequency of 450 Hz and a SPACE frequency
of 375 Hz

(¢) Frequency spectrum of 300 to 525 Hz which

allows simultaneous operation with but in a
transmitted direction opposite to the high-speed
channel over switched or 2-wire facilities. When
used with the L3 or L4 on 4-wire private lines,
simultaneous parallel operation is possible with
the high-speed channel.
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The auxiliary channel feature is optionally provided
with Data Set 203A and always provided with Data.
Sets 203B- and 203C-type. It is optional on 4-wire
private line but must always be provided for
operation over the switched network or 2-wire
private line. When used in 4-wire circuit operation,
the auxiliary channel is normally sent on-line in
the same direction as the high-speed channel (L3
and L4 only). In 2-wire operation, the auxiliary
channel is normally used as a reverse channel.

1.06 The data set is designed to be used primarily

as terminal equipment for service over the
switched telephone network or over a 2-wire or a
4-wire private line. Voice capability service can
be provided only through the optional Data Auxiliary
Set (DAS) 804A- or 804M-type. Compatibility is
provided with Data Auxiliary Set 801-type automatic
calling units.

1.07 Regeneration features can be provided when
required. Refer to Section 592-019-150 for
detailed description.

1.08 The Data Sets 203-type have been designed

on a modular basis to facilitate implementation
of optional configurations and speeds. The three
main parts of the data set are the 22A-type Data
Unit which contains the basic transmitter circuitry,
the 23A-type Data Unit which contains the basic
receiver circuitry, and the 24A-type Data Unit
which contains the customer and telephone line
interface circuits, data set control circuits, remote
test circuits, power unit, and provision for the
low-speed auxiliary channel. The data sets have
also been designed for future inclusion of error
control transmitter and/or receiver units.

1.09 Table A lists the optional data units and
data auxiliary sets used with Data Set
203-type. A typical Data Set 203-type installation
is shown in Fig. 1. Table B lists the function
and data units for the main data set codes without
regard to speed or auxiliary channel options.

1.10  The data set code identifies the basic, speed,

and functional options of the individual sets
as list (L) numbers. The basiec unit options are
covered in List L1A, L1B, ete. The speed and
functional options are by numbered lists only, such
as L2, L3, etc. Table C contains the basic unit
lists, the size, and the weight of the data sets.
Table D contains the speed option lists. Table E
contains the functional option lists. A typical
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TABLE A

NOMENCLATURE AND DESCRIPTIONS

APPARATUS

FUNCTIONAL DESCRIPTION

QUALIFICATIONS

22A-Type Data Unit

Data Set Transmitter

Requires plug-in networks and as-
sociated circuit packs according to

23A-Type Data Unit

Data Set Receiver

intended service of the data set to
be operational

24A-Type Data Unit
Equipment

Data Set Common Control

Data Auxiliary Sets
801A-type and 801C-type
(optional)

Automatic calling features

Requires internal option strapping
according to intended service

Data Auxiliary Sets
804 A-type and 804M-type

(optional) functions

Voice communication and
network signaling control

Requires internal modification and
option strapping according to in-
tended service

example of a coded 203-type data set is 203A-L1C/4/7/8.
This is a 203-type transmitter and receiver mounted
in a KS-20018-L3 cabinet (L1C) for operation on
switched network, 2- or 4-wire private lines at a
bit rate of 2400, 4800, or 7200 bps (L4) with a
150-bps auxiliary channel (L7) and an EIA Standard
interface (1.8). (Refer to list of authorized codes
given in Section 592-019-180.)

1.11  Components of Data Set 203-type are designed

to operate in an environmental temperature
ranging from +40 to +120° F with a relative
humidity between 20 and 95 percent. The 41A-type
Power Unit is provided with the 24A-type Data Unit
and requires operating voltages from an ac power
input of 117 volts (+10 percent) at a frequency
between 47.5 and 63 Hz.

DATA SET TYPES
Data Set 203A-Type

1.12  Data Set 203A-type contains both a transmitter

and receiver. A typical Data Set 203A-type
is shown in Fig. 2. Internal components for this
data set are 22A-type, 23A-type, and 24A-type
Data Units equipped with optional circuit packs
and networks.

1.13  Data Set 203A-type will transmit and receive
synchronous serial binary data at rates given
in Table D. The relationships between line symbol
rates (bauds), speed capabilities (bits per second),
and the number of signal levels are also shown.

Data Set 203B-Type

1.14 Data Set 203B-type is a transmitter only

and must always be provided with an auxiliary
channel. Its transmitter features are identical in
operation to those of the Data Set 203A-type. A
typical Data Set 203B-type is shown in Fig. 3.
Internal components for this data set are 22A-type
and 24A-type Data Units equipped with optional
circuit packs and networks.

Data Set 203C-Type

1.15  Data Set 203C-type is a receiver only and

must always be provided with an auxiliary
channel. Its receiver features are identical in
operation to those of the Data Set 203A-type. A
typical Data Set 203C-type is shown in Fig. 4.
Internal components for this data set are 23A-type
and 24A-type Data Units equipped with optional
circuit packs and networks.
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DATA AUXILIARY SET -
804A-TYPE OR

804M-TYPE —_—

Fig. 1—A Typical Data Set 203-Type Installation With DAS 804-Type
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TABLE B

DATA SET 203-TYPE ARRANGEMENTS

DATA SET CODE FUNCTION INTERNAL APPARATUS
203A-() Transmitter and Receiver 22A-Type, 23A-Type, 24A-Type
Data Units, all with Table A
qualifications
203B-( ) Transmitter only 22A-Type, 24A-Type Data Units,
with Table A qualifications
203C-() Receiver only 23A-Type, 24A-Type Data Units,
with Table A qualifications
® TABLE C ¢
BASIC UNIT LISTS
DATA SET DATA SET SIZE AND WEIGHT
LIST NUMBER DESCRIPTION
(NOTE 1) 203A-() 203B-() 203C-()
L1 (MD) Mounted in a KS-20018-L3 2 ft wide 2 ft wide 2 ft wide
L1C (STD) cabinet with provision for 1 ft deep 1 ft deep 1 ft deep
error control. 2 ft high 2 ft high 2 ft high
110 lbs 72.5 lbs 89.5 1bs
L1A (MD) No cabinet — 23-inch frame. 23 in. wide 23 in. wide 23 in. wide
L1D (STD) Mounting with provision for 9 in. deep 9 in. deep 9 in. deep
error control. 20 in. high 14 in. high 20 in. high
90 lbs. 53 lbs 70 lbs
L1B (MD) No cabinet — 23-inch frame. (Not appli- (Not appli- 238 in. wide
L1E (STD) Mounting without provision cable) cable) 9 in. deep
for error control. 14 in. high
65 lbs

Note 1: MD — Manufacture Discontinued; STD — Standard.

DATA SET COMPONENTS

22A-Type Data Unit (Transmitter)
Physical Description

1.16 The 22A-type Data Unit shown in Fig. 5

consists of a mounting frame with a 61B
apparatus mounting and space to plug in an optional
4164-type network. The apparatus mounting is

always equipped with three AR-type circuit packs
and has provision for an optional circuit pack. It
is wired with a 25-pin plug on the end of an 8-inch
cord for connection to the 24A-type Data Unit.
The 22A-type Data Unit, when fully equipped with
the optional circuit pack and network and plugged
into the 24A-type Data Unit, provides the transmitter
function in Data Set 203A- or 203B-type. Refer
to Fig. 2 and 3 for a view of a fully equipped
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TABLE D

SPEED OPTION LISTS

SPEED c;;mnu.mr
LINE SYMBOL LINE BITS/SEC
DATA SET SIGNA
LIST NUMBER (BRAAJ[E)Z) BAB:D\TVI[I).TH NUMBER OF LEVELS RECOMMENDED APPLICATION
(HZ)
2 4 8

L2 2400 500-2900 2400 4800 T200* 4800 bps on 4-wire C2
private line

L3 1800 700-2700 1800 3600 5400* 3600 bps on switched
network or on C2 pri-
vate line (2- or 4-wire)

L4 2400 700-2700 2400 4800 7200%* 4800 on switched net-
work and C2 private
line (2- or 4-wire)

L5 3200 400-2900 3200 6400 9600* 6400 on 4-wire C2 pri-
vate line

L6 3600 401-2900 3600 7200 10,800* 7200 bps on 4-wire C2
private line

* May have degraded performance
® TABLE E ¢

Page 6

FUNCTIONAL OPTION LISTS

DATA SET

LIST NUMBER FUNCTION
L7* To provide a low-speed (=150 bps) auxiliary
(secondary or reverse) channel
L&+ To provide an EIA Standard interface
Lo} To provide a MIL. Standard interface

* The auxiliary channel is optional only for Data Set 203A-type. Data
Sets 203B-type and 208C-type must be equipped with the auxiliary

channel.

T Optional only for 24A2 Data Unit. The 24A1 Data Unit, which has
been replaced by the 24A2 Data Unit, contains an EIA Standard
interface as common equipment.
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- MM\ KS-20018,L3
sy / CABINET
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TO
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FACILITY

CUSTOMER
INTERFACE
CORD

Fig. 2—A Typical Data Set 203A-Type With Front Cover Removed

22A-type Data Unit. The approximate overall
dimensions are 6.5 inches wide, 6 inches high, and
9 inches deep. The weight of the 22A-type Data
Unit is 5.5 pounds. The optional network and
circuit pack weigh 5.2 pounds.

1.17  Circuit packs common to all 22A-type Data

Unit code listings are as follows. (The circuit
pack code is given first, followed by the ecircuit
pack title and the circuit pack slot number.)

(@) AR325—Digital-to-Analog Converter, Modulator,
and Summer Amplifier—01

(b) ARA473—Serial-to-Parallel Converter, Scrambler,
and Start Sequence Generator—03

(c) ARB327—Bit Speed and Sample Generator—05.

1.18  The optional circuit pack and network, added

to the 22A-type Data Unit for the Data Set

203 speed option lists (Table D), are presented in
Table F.

Functional Description

1.19  The transmitter uses an amplitude-modulating
technique to provide synchronous transmission
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22A~
TYPE
DATA
UNIT

24 A~
TYPE
DATA
UNIT

KS-20018,L3
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FACILITY

CUSTOMER
PROVIDED
INTERFACE
CORD

Fig. 3—A Typical Data Set 203B-Type With Front Cover Removed

of serial digital data over switched or private line
facilities. The basic baud rates are listed in
Table D. The transmitter generates or accepts
timing signals and provides a means for voiceband
transmission of the serial digital data generated
by the customer business machine. A 203-type
transmitter can operate only with a 203-type receiver
having an identical speed list number and set to
operate at the same speed.
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23A-Type Data Unit (Receiver)
Physical Description

1.20 The 23A-type Data Unit shown in Fig. 6

consists of a mounting frame with a 59C
apparatus mounting and space to plug in two
4165-type networks. The apparatus mounting is
always equipped with 14 circuit packs and has
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CUSTOMER
INTERFACE
CORD

Fig. 4—A Typical Data Set 203C-Type With Front Cover Removed

provision for two optional circuit packs. It is wired
with a 25-pin plug on the end of a 15-inch cord
for connection to the 24A-type Data Unit. The
23A-type Data Unit, when fully equipped with the
optional circuit packs and networks and plugged
into the 24A-type Data Unit, provides the receiver
function for Data Sets 203A- and 203C-type. The
mounting brackets shown attached to the frame in
Fig. 6 are not provided with the data unit but are
supplied with the data set. Refer to Fig. 2 and 4
for a view of a fully equipped 23A-type Data Unit.
The approximate overall dimensions are 21 inches

long, 6 inches high, and 9 inches deep. The weight
of the 23A-type Data Unit is 15.3 pounds. The
optional networks and circuit packs weigh 22.3
pounds.

1.21  Circuit packs common to the basic 23A-type
Data Unit are as follows. (The ecircuit pack

code is given first, followed by the circuit pack
title and the circuit pack slot number.)

(a) AR328—Buffer Amplifier—11
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6-1/2 IN. |
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— W32k a73 B32 852

TrAESEERS AR 2
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/

TRANSMITTER

NETWORK g

CONNECTOR 5
(y1)

!

i

TRMTR
CONNECTOR
(P1)

DIGITAL/ANALOG CON\/ERTER,/

MODULATOR, AND SUMMER AMPL SLOT FOR OSCILLATOR

CIRCUIT PACK

SERIAL/PARALLEL CONVERTER,
SCRAMBLER, AND START BIT SPEED,AND
SEQUENCE GENERATOR SAMPLE GENERATOR

Fig. 5—A Typical 22A-Type Data Unit (Transmitter) Without Oscillator and Network

(b) AR342—Start Sequence Generators—19 (e) AR349—Received Carrier Frequency/Phase
Adjust—15
(¢) AR343—Carrier Recovery Modulators and
Slicers—25 (f) AR350—Demodulator and Amplitude Adjust—27

(g) AR474—Parallel-to-Serial converter and
(d) AR344—Clock Generator 11—17 Descrambler—21
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® TABLE F ¢

OPTIONAL APPARATUS FOR 22A-TYPE DATA UNIT

DATA SET 203 OSCILLATOR CIRCULT EACK COMPLEMENTARY
LIST NUMBER CIRCUIT PACK Loé}\?lTou NETWORK
L2 AR321 07 4164 A
L3 AR322 07 4164B
L4 AR323 07 4164C
L5 AR324 07 4164D
L6 AR411 07 4164E
23 IN.
| 21 IN !
l

RCVR
CONNECTOR
(P1)

/
—{!

4-TAP ATTENUATOR AUTOMATIC GAIN CONTROL
SUMMER AMPLIFIER PILOT DETECTOR

BUEFER AMPLIFIER” DEMODULATOR AND AMPLITUDE ADJUST
CARRIER RECOVERY, MODULATORS,
SLOT FOR RECEIVER CRYSTAL OSCILLATOR AND SLICERS
RECEIVER CARRIER FREQUENCY PHASE ADJUST ANALOG-TO DIGITAL CONVERTER
CLOCK GENERATOR 1I

PARALLEL-TO-SERIAL CONVERTER
AND DESCRAMBLER

PR
o, s

DELAY NETWORK
4165( ) CONNECTOR

ARG e o

T
pr

S s

RECEIVER NETWORK

4165( CONNECTOR
SLOT FOR EXTRA 4-TAP ATTENUATOR Al

START SEQUENCE GENERATOR

Fig. 6—A Typical 23A-Type Data Unit (Receiver) Without Optional Circuit Packs and Networks

(h) AR352—Analog-to-Digital Converter—23 (k) AR359—4-Tap Attenuator—03, 05, 07

(1)  AR353—Pilot Detector—29 (Note: Three AR359 circuit packs are required.)

(J)  AR354—Automatic Gain Control

31 ()  AR360—Summer Amplifier—09.
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1.22 The optional circuit packs and networks

added to the 23A-type Data Unit for the
speed option lists (Table D) are presented in
Table G.

Functional Description

1.23 The receiver uses a synchronous vestigial

sideband technique to detect synchronous
serial binary data at discrete bit rates ranging from
1,800 bps to 10,800 bps.

1.24 The VSB amplitude-modulated line signal is
demodulated using a synchronously recovered
carrier. The demodulated line signal, in the form

of discrete analog levels, is decoded into parallel
data trains which are grouped to form the serial
binary recovered data. A 203-type receiver can
only operate with a 203-type transmitter having
an identical speed list number and set to operate
at the same speed.

24A-Type Data Unit (Common Control)
Physical Description

1.25 The 24A-type Data Unit shown in Fig. 7
consists of a mounting frame with a 58B
apparatus mounting, a control and interface connector
panel, a 41A-type Power Unit, and space to plug

in an optional 4166A network. The apparatus

mounting is always equipped with six (24A1 Data
Unit) or four (24A2 Data Unit) AR-type circuit
packs together with a 19A1 Data Unit and has
provision for one (24A1 Data Unit) or three (24A2
Data Unit) optional circuit packs. The control panel
is equipped with two selector switches, a 3-position
key with an associated lamp, and the customer
and telephone interface connectors. A plate on
top of the frame is equipped with four 25-pin
connectors to provide interconnection from the rear
with the Data Set 203-type data units. The mounting
brackets shown in Fig. 7 are not provided with
the data unit but are supplied with the data set.
Refer to Fig. 2, 3, or 4 for a view of a 24A-type
Data Unit equipped with the optional circuit pack
and network. The approximate overall dimensions
are 17 inches long, 8 inches high, and 9 inches
deep. The weight of the 24A-type Data Unit is
23.7 pounds without the auxiliary channel. The
optional auxiliary channel circuit pack and network
weigh 4.3 pounds.

126 The 24A-type Data Unit is provided with a
special ac power cord. This cord must be
used to connect between the 117 volt (410 percent)
ac power source and the 41A-type Power Unit input
connector located in the rear of the unit. The
customer business machine interfaces with the
24A-type Data Unit through a 25-pin CUSTOMER
connector (J12) for L8 and both a 25-pin and a
15-pin connector for L9. The customer must supply

—TABLE G~

OPTIONAL APPARATUS FOR 23A-TYPE DATA UNIT

DATA SET 203 CIRCUI CIRCUIT PACK
LIST NUMBER PACKST Log:\'ol’ITON NETWORK NETWORK
L2 AR348 13 4165A 4165K
L3 AR347 13 4165B 4165F
L4 AR346 13 4165C 4165G
AR359 01
L5 AR345 13 4165D 41656H
AR359 01
L6 AR412 13 4165E 4165J
AR359 01
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NETWORK CONNECTOR (J 11} JATA UNIT | RELAYS T (A22)
RELAYS I ALT)

~

REMOTE TEST

OPTiON BOARD
CONTROL LOGIC I
CONTROL LOC I SLOT FOR AUXILIARY CHANNEL

SLOT INTERFACE |/ SLOT FOR INTERFACE OO

Fig. 7—A Typical 24A-Type Data U .. .ommon Control) Without Auxiliary Channel and Interface Components

(1) the mating plug, Cinch (or Cannon) DB-19604-432 (f) AR335—Option Board—15

for L8 and L9 25-pin connectors, or a Cinch

DA-19603-403 for the 1.9 15-pin connector; (2) mating (g) AR386—Relays [—17

plug hood, Cinch DB-51226-1 for the 25-pin connector 19A1 Data Unit
or the Cinch DA-51225-1 for the L9 15-pin connector; (h) AR387—Relays [1—22

and (3) the required cabling.
1.28 Circuit packs common to the basic 24A2
Data Unit (which replaces the 24A1 Data

1.27  Circuit packs common to the basic 24A1 Unit) are as follows. (The circuit pack code is
Data Unit (which has been Manufacture given first, followed by the circuit pack title and
Discontinued) are as follows. (The circuit pack the circuit pack slot number.)
code is given first, followed by the circuit pack
title and the circuit pack slot number.) (a) AR337T—Remote Test—01
(a) AR337—Remote Test—01 (b) AR503—Control Logic I—03
(b) AR340—Control Logic I—03 (¢) AR501—Control Logic 11—05
() AR341—Control Logic II—05 (d) AR335—Option Board—15
(d) AR338—Interface I—07 (e) AR386—Relays [—17

19A1 Data Unit
(e) AR339—Interface I1—09 (f) AR387—Relays 11—22
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1.29 The optional circuit packs and network
added to the 24A-type Data Unit for the
functional option lists (Table E) are presented in
Table H.
Functional Description
1.30 The 24A-type Data Unit is common control
equipment to all Data Sets 203-type and
provides the following circuits and functions:
(a) Telephone facility interface
(b) Customer interface and control logic circuits
(¢) Remote and local test capabilities
(d) Data speed selection capability
(e) All installer strapping options
(f) Power supply and distribution
(g) Auxiliary channel circuitry (when requireq)
(h) Error control IN or OUT selection.
1.31 The interface and control logic circuits are
provided on four of the eight circuit packs
located in 24A-type Data Unit. The Interface I

and II circuit packs provide circuits to convert the
customer-provided signal levels into internal data

set logic levels and to convert the internal data set
logic levels to meet the customer requirements at
the interface connection. The Control Logic I and
Control Logic II circuit packs contain circuitry
which generates and/or controls various functions
of the data set.

1.32 Remote and local test capabilities are provided

through circuitry mounted on the Remote
Test circuit pack and the switches contained on
the 24A-type Data Unit. The circuitry permits
the remote testing of (1) a high-speed channel
transmitter and/or receiver, and (2) a low-speed
auxiliary channel transmitter and/or receiver. The
local test capability is provided for the Data Set
203A through contacts of the REMOTE
TEST—LINE—LOCAL TEST switch on the 24A-type
Data Unit. In REMOTE TEST position, the data
set is conditioned to be remotely tested by the
serving data test center. (A red lamp is provided
to indicate when the set is in remote test.) The
LOCAL TEST position loops the data set high-speed
transmitter to the high-speed receiver to permit
testing through the data station interface connector.
(The line is terminated on the loop side.) The
switch should be locked in LINE position during
normal operation.

1.33 Data rate selection capability is provided

with the control panel BIT RATE switch.
The lowest speed, midrange speed, and highest
speed capabilities are represented by switch positions

PTABLE H4¢

OPTIONAL APPARATUS FOR 24A-TYPE DATA UNIT
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DATA SET 203 CIRCUIT CIRCUIT PACK
SLOT NETWORK
LIST NUMBER PACKS LOCATION T
L7 AR336 11 4166A
L8t AR338 07
AR502 09
(AR339-MD) (09)
L9t AR496 07
AR497 09

* Optional only for Data Set 203A-type

1 Optional only for 24A2 Data Unit




labeled accordingly for the functional option provided.
Switch position CC permits the customer to select
either of the two higher speeds through the
interface. When the customer business machine
applies a positive voltage on the SS lead, the highest
speed capability is provided. If a negative voltage
is applied to the S§ lead, the midrange speed
capability is provided.

1.34 Option strapping which is to be performed

during installation or prior to testing is
accomplished by proper connections of the 38 pairs
of screw terminals located on option circuit pack
AR335. This circuit pack also provides the transmitter
signal attenuator pad, which is adjustable between
0 and 15 dB in 1.0 dB steps, and the receiver
attenuator pad which provides either 0-dB or 10-dB
attenuation.

1.35 The 41A-type Power Unit provides the

operating voltages required by Data Set
203-type components. A distributing system from
the power unit to all data units provides connection
to the regulated +4.5 Vdc source and circuit ground.
The power unit is also the source of both +18.5
Vde and —18.5 Vde which are distributed to the
data units through the interface connectors at the
rear of the 24A-type Data Unit.

1.36 When required, the auxiliary channel

transmitter/receiver circuitry is provided in
the 24A-type Data Unit by circuit pack AR336.
The circuit consists of an FSK transmitter, a
differential detector receiver, and an energy-level
carrier detector. The circuit operates with the
4166A network to provide a low-speed nonsynchronous
auxiliary channel.

Data Auxiliary Sets 804A-Type and 804M-Type

1.37 Both DAS 804A-type and 804M-type units

are a common battery, illuminated key,
6-button, dial or TOUCH-TONE® telephone and
control unit. Control features are provided by
keys labeled TEST, TALK, and DATA. The
remaining keys provide control over such special
functions as the station arrangement requires.
Further information regarding the DAS 804A-type
equipment and features will be found in Data
Auxiliary Set 804A-type, Identification and Connections
(Section 598-030-100). Further information regarding
the DAS 804M-type equipment and features will
be found in Data Auxiliary Set 804M-Type,
Identification and Connections (Section 598-057-100).

ISS 2, SECTION 592-019-100

Data Auxiliary Sets 801A-Type and 801C-Type
(Automatic Calling Units)

1.38  Both DAS 801A-type and 801C-type units
contain the circuitry necessary to provide
the means by which a business machine can
automatically originate calls on switched network
operation. (DAS 804A- or 804M-type must also be
provided.) This unit is capable of calling any
number using information provided by the business
machine. Further information regarding the DAS
801A-type equipment and features will be found in
Data Auxiliary Sets 801A5 and 801A6 for Automatic
Calling, Identification and Operation (Section
598-010-101). Further information regarding the
DAS 801C-type equipment and features will be
found in Data Auxiliary Sets 801C3 and 801C4,
Description and Operation (Section 598-012-101).

2. OPERATION
22A-TYPE DATA UNIT (TRANSMITTER)

2.01 A block diagram of the transmitter is shown
in Fig. 8. The following descriptions are
referenced to the functional circuit blocks.

Note: The number which follows circuit
designation refers to block diagram numbers.

(a) Scrambler (1)

2.02 A scrambler circuit is used to maintain a
constant transmitter line-signal power level
which is independent of the customer-supplied
serial input data sequence. This type of operation
also provides the far-end receiver with a sufficient
number of data crossings for timing recovery.

2.03 Serial send data from the customer’s business

machine is applied through the 24A-type
Data Unit to the scrambler input. The scrambled
serial data is shifted into the serial-to-parallel
converter stage at the bit rate.

(b) Serial-to-Parallel Converter (2)

2.04 The serial-to-parallel converter circuits provide

for grouping the scrambled serial data into
“bit blocks” (or symbols) for further coding into
analog levels. Each symbol consists of one, two,
or three bits corresponding to 2-, 4-, and 8-level
operation, respectively.
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(c) Digital-to-Analog Converter (3)

205 The parallel digital data is applied to the

digital-to-analog converter which transforms
the parallel digital data input into one of 2, 4, or
8 discrete analog or voltage levels which will
determine the amplitude of the modulated carrier.
The resultant waveform is amplified and applied
to the low-pass filter as a multilevel data signal.

(d) Low-Pass Filter (4)

2.06 The low-pass filter is used to band-limit the
multilevel baseband data signal. After
shaping, the signal is applied to the modulator.

(e) Modulator (5)

2.07 The modulator translates the filtered baseband

data signal up in frequency to a spectrum
acceptable for transmission over telephone facilities.
The baseband data from the low-pass filter is
applied to the input of the balanced modulator
which is being switched at the carrier frequency.
Balanced operation of the modulator suppresses
energy at the carrier frequency from appearing at
the modulator output. The result is a double
sideband, suppressed carrier, amplitude-modulated
signal at the modulator output which is applied to
the vestigial sideband filter.

() Vestigial Sideband (VSB) Filter (6)

2.08 The VSB filter provides the desired spectral

shaping for the double sideband amplitude-
modulated signal before transmission over telephone
facilities. The filter suppresses all but a small
portion, or vestige, of the upper sideband and
lightly suppresses the lower sideband. Low-end
roll-off characteristics (Fig. 9) allow the insertion
of pilot tones at both ends of the line spectrum.
The output signal from the VSB filter is applied
to the summing amplifier.

(g) Summing Amplifier (7)

2.09 The VSB filtered modulated carrier and two

separate pilot tones are summed together in
the summing amplifier. The composite signal is
amplified to the proper level for transmission over
telephone facilities through the 24A-type Data Unit.
Amplifier gain for each input has been designed
to provide the proper relative levels between pilot
tones and the modulated carrier signal. The
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amplifier output has a broadband power level of
approximately +2.0 dBm which is attenuated by
the 24A-type Data Unit to the desired level for
transmission over the telephone facilities.

(h) Timing Generator (8)

2.10 Bit and symbol clock signals for the transmitter

are derived from a high-frequency erystal
oscillator and a binary countdown chain. A pulse
adding and deleting circuit is designed into the
countdown chain to provide a means for synchronizing
the internally generated clock signal to an external
timing source.

2.11  Bit and symbol clocks are required for
operation of the following circuits:

(a) Scrambler

(b) Serial-to-parallel converter

(c) Start sequence generators

(d) Bit clock for customer interface.

212 Internal Timing Mode: Operation in the

internal timing mode requires the add-delete
pulse control circuit to be disabled. The erystal
oscillator frequency is counted down to provide
the three required bit rate clock signals and the
symbol clock signal. The accuracy of the internal
clock signal is 4+0.001 percent.

213 External Timing Mode: An externally

supplied timing signal is used to adjust the
phase and frequency of the internal clock signal.
The external clock signal source must supply a
frequency equal to the bit rate with an accuracy
of +0.001 percent.

(i) Carrier and Pilot Generator (9)

2.14 A carrier frequency is generated synchronously

with two pilot tones. The carrier is necessary
to drive the modulator. The pilot tones are necessary
for carrier recovery in the receiver.

2.15 The circuit consists of two crystal-controlled

oscillators. The carrier frequency is derived
from one of the crystal oscillators which is operated
at a multiple of the desired frequency. The
remaining. oscillator is operated at a multiple of
the upper pilot frequency. A difference frequency
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of the two oscillators after frequency division is
used as the lower pilot frequency. This results in

a carrier which is phase-locked with the two pilot
tones.

2.16 Accuracy of the carrier and pilot tone

frequencies is maintained within +0.01
percent. The carrier signal is a square wave which
is used to drive the modulator. Both pilot frequencies
are applied to low-pass filters which attenuate
undesired higher frequencies and then are applied
to the summing amplifier for transmission through
the 24A-type Data Unit as the line signal.

() Start Sequence Generator (10)

2.17  The start-sequence generator provides precise

time-sequenced control signals which are
used to step the transmitter through the start-up
(or training) period. An initiate start (IST) control
signal from the customer through the 24A-type
Data Unit initiates the start-up sequence.

2.18 While in the start-sequence mode, the

transmitter goes through five distinct states.
The order of start-sequence states, their purposes,
and time durations are listed in Table I.

23A-TYPE DATA UNIT (RECEIVER)
2.19 A block diagram of the receiver is shown
in Fig. 10. The following descriptions are

referenced to the funectional circuit blocks.

Note: The number which follows ecircuit
designation refers to block diagram numbers.

(a) High-Pass Filter (1)

220 When a Data Set 208A- or C-type having

suffix list codes of L3 or L4 is used as
terminal equipment, a high-pass filter is connected
between the telephone line and the receiver circuitry.
The remaining Data Sets 203A- or C-type do not
use a high-pass filter. The filter provides a
maximum loss to the low-speed auxiliary channel
frequency spectrum and a minimum loss to the
high-speed data channel frequency spectrum. The
resulting isolation of the two channels minimizes
interchannel interference.

(b) Automatic Gain Control (AGC) (2)

221 The AGC circuitry adjusts the received line
signal level by maintaining the passband
(VSB filtered) signal at a specific level. The gain
of an amplifier contained in the circuit is adjusted
by a voltage-controlled attenuator. To generate a
control signal for the voltage-controlled attenuator,
the filtered line signal is full-wave rectified and
differentially compared to a reference voltage.

2.22 The AGC circuit has a dynamic range of

approximately 24 dB. The average passband
signal is constantly maintained to within 2.5 dB
from nominal for AGC input levels ranging from
approximately —20 dBm to —44 dBm. The AGC
circuit provides input signals for the two pilot
filters.
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~+TABLE k—

DATA SET START-UP SEQUENCE

TIME (SECONDS)

SPEED
STATE PURPOSE TRANS RCVR OPTION
OPERATOR TONE: A tone This tone signals the far-end re- 1.71 —_— L2
equal to one-half the symbol ceiver station to enter the DATA 2.28 — L3
clock frequency is trans- mode. 1.71 — L4
mitted through the 24A-type 1.28 — L5
Data Unit as the line signal. 1.14 —_ L6
STEADY CARRIER: A time This time period enables the far- 1.07 0.96 L2
period when a steady level of end receiver to adjust the recov- 1.42 1.28 L3
carrier frequency and two ered carrier phase and frequency 1.07 0.96 14
pilot tones are transmitted. for proper data recovery. 0.80 0.72 L5
0.71 0.64 L6
BINARY DATA: A time This time period allows the auto- 2.35 2.35 L2
period of scrambler-word matic equalizer and the amplitude 3.13 3.13 L3
transmission where only both adjust circuit to operate in a 2.35 2.35 L4
extreme levels of analog data coarse or high-speed mode and 1.76 1.76 L5
for the selected level format also allows the timing recovery 1.56 1.56 L6
are transmitted. circuit to adjust the frequency
and phase of the bit and symbeol
clock.
MULTILEVEL DATA: A This time period allows the auto- 2.56 2.56 L2
time period of scrambler matic equalizer and the amplitude 3.41 3.41 L3
word transmission when all adjust circuit to begin a fine ad- 2.56 2.56 14
analog levels for the selected just mode and also allows the de- 1.92 1.92 L5
level format are permitted. secrambler to synchronize to the 1.71 1.71 L6
scrambler.
ERROR CONTROL SYNC: This time period allows synchro- 0.21 0.21 L2
This interval is provided even nization of error control encoder 0.28 0.28 L3
when error control is not and decoder units., In the receiver, 0.21 0.21 14
used. this interval is always included as 0.16 0.16 L5
part of the multilevel mode. With- 0.14 0.14 L6
out error control units, this inter-
val is included as part of the mul-
tilevel mode in the transmitter.
Note: The receiver steady carrier start-up intervals are TOTAL 7.90 6.08 L2
shorter than the corresponding transmitter start-up in- [START-UP| 10.52 8.10 L3
tervals to advance the receiver start-up sequence and TIME 7.90 6.08 L4
ensure that the receiver initializing circuits are disabled 5.92 4.56 L5
before the transmitter terminates transmission of the re- 5.26 4.05 Leé

quired initializing line signal.
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(¢) Vestigial Sideband (VSB) Filter (3)

2.23 Shaping of the passband signal by the VSB

filter is one of the necessary spectral-shaping
requirements. The receiver VSB filter has the
same amplitude characteristics as the transmitter
VSB filter (Fig. 9). The VSB filter also suppresses
out-of-band line signal energy, particularly pilot
tones and auxiliary channel energy. Loss and delay
characteristics of the filter vary with the list coding
of the receiver.

(d) Amplitude Adjust Control (4)

2.24 The amplitude adjust control circuit provides

an automatic, continuously tracking, fine-level
adjustment for passband data by monitoring baseband
analog levels. The filtered VSB line signal is
applied to a variable gain amplifier which has a
dynamic range of +5.0 dB. The amplifier gain is
controlled by the amplitude adjust control which
makes corresponding gain adjustments for this
amplifier which drives the demodulator.

2.25 The amplitude adjust control circuit has three
modes of operation: (1) reset mode—
corresponding to the steady carrier mode of the
start sequence (also corresponds to the idle mode),
(2) coarse-adjust mode—corresponding to the receiver
binary mode of the start sequence, and (3) fine-adjust
mode—corresponding to the remainder of start
sequence and during customer data transmission.

(e) Demodulator (5)

2.26 The demodulator translates the passband

frequency spectrum down to baseband
frequencies. This is a balanced type demodulator
circuit using the passband data as the linear input
and recovered carrier as the square-wave switching
input. The baseband signal output is applied to
the low-pass filter.

(f) Low-Pass Filter (6)

2.27 The low-pass filter completes the required

spectral shaping of the signal from the VSB
filter. The VSB and low-pass filters provide the
spectral shaping of passband data by shaping the
received signal complementary to the signal shaping
provided by the distant transmitter. The resulting
output provides an approximation of the transmitted
signal before modulation.

1SS 2, SECTION 592-019-100

2.28 The low-pass filter output is buffered before

being applied to the automatic equalizer.
Low-pass filters for the various receiver configurations
differ basically in roll-off rate and bandwidth
characteristies.

(g) Automatic Equalizer (7)

2.29 The automatic equalizer improves the noise

margin for the analog-to-digital converter
circuits by minimizing baseband signal distortion
due to linear intersymbol interference. The signal
input to the automatic equalizer is a series of
analog levels being applied at the symbol rate.
Errors or distortion of the input signal are presumed
to be proportional to the amplitudes being
transmitted. The automatic equalizer functions to
minimize this type of interference. It should be
noted that the automatic equalizer is designed only
to reduce intersymbol interference and should not
be affected by noise. Reducing intersymbol
interference improves error performance by increasing
the margin which noise must overcome to cause
errors.

(h) Analog-to-Digital, Parallel-to-Serial Converters,
and Descrambler (8)

2.30 The equalized baseband signal in the form

of one of 2, 4, or 8 discrete analog levels
is first converted from analog to digital form
resulting in corresponding parallel binary bits (of
one, two, or three bits for each analog level). The
parallel-to-serial converter changes the parallel data
into serial form. The serial data is applied to a
descrambler which subtracts the quasi-random word
that was added to the customer data at the
transmitter. The descrambled output is given to
the business machine through the 24A-type Data
Unit and the CUSTOMER interface connector.

(@) Clock Generator (9)

2.31 The frequency and phase for the receiver

bit and symbol timing is recovered by using
baseband data transitions to control a pulse-adding
and -deleting circuit. This circuit adds and deletes
pulses in a binary countdown chain which counts
down the output signal of a high-frequency crystal
oscillator to generate bit and symbol timing. The
timing frequencies are accurate to 40.001 percent.
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@) Start Sequence (10)

2.32 The start-sequence circuits provide precise

control signals which are used to step the
receiver circuits through the start-up (or training)
period. The start sequence is initialized by the
OFF-to-ON transition of the pilot detector. The
length of the start-sequence period varies between
4.0 and 8.1 seconds, depending on the data set
symbol rate. The higher symbol rate corresponds
with the shortest start-up period. The various
states of the start sequence, their purpose, and
their time duration are listed in Table I in the
sequence in which they occur.

(k) Pilot Detection and Carrier Recovery (11)

2.33 The pilot detector is activated by the presence

of the two pilot tones and a minimum
passband signal level. The detector is used to
initiate the receiver start sequence. A slow-release
or hold-over feature prevents restart of the training
sequence due to short periods of line outage. The
hold-over intervals for the pilot detector, which are
inversely proportional to the symbol rate, are
shown in Table J.

~TABLE J«—

SPEED HOLDOVER
(L%PJ:&:R) (SECONDS)

2 1.39

3 1.85

4 1.39

5 1.04

6 0.92

2.34 The recovered carrier is derived from the
two pilot tones which are phase-locked to
the modulated carrier in the transmitter.

2.35 The recovered carrier phase is compared to

the received carrier phase during the steady
carrier mode of the start sequence. During this
time period, the phase of the locally generated
carrier is changed until the received carrier and
the locally generated carrier are in phase.
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24A-TYPE DATA UNIT (COMMON CONTROL)

A. Connectors

2.36 The 24A-type Data Unit provides common
control circuits for Data Set 203-type.

Interconnections with the 24A-type Data Unit are
made with connectors as shown in Table K.

—TABLE K«

INTERFACE INTERCONNECTIONS

DESIGNATION CONNECTS TO

CUSTOMER (J12) Business Machine
TELEPHONE (P1)
TRMTR (J13)
RCVR (J16)

EC RCVR (J15)

EC TRMTR (J14)

Telephone Plant
22A-Type Data Unit*
23A-Type Data Unit*
25C-Type Data Unit*f]
25B-Type Data Unit*+

66E3 Connecting External DAS

Block Equipment
Line Cord (P3BG) AC Power
Flexible Tape +4.5 Vdec and

Distribution

ground dc power

* Internal connection
T Not initially available

2.37 The pin designations used for the CUSTOMER

(J12) and TELEPHONE (P1) connectors are
shown in Fig. 11. Connection to the telephone line
from P1 is accomplished through a DAS 804M or
a 66E3 connecting block and associated leads.

(a) REMOTE TEST—LINE—LOCAL TEST Key

2.38 When the key is momentarily operated to
REMOTE TEST position, the test lamp is
illuminated and indicates that the data set is
conditioned for testing from a data test center.
The REMOTE TEST mode is usually released by
the data test center, but it can be manually released
by momentarily operating the key to the LOCAL
TEST position and then to the LINE position.
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24A-TYPE DATA UNIT

Fig. 11—Customer and Telephone Line Interface Signals

239 Loop-back connections are made (203A only)
when the key is operated to the LOCAL
TEST position. With the data set connected for
4-wire operation, both the high-speed and auxiliary
channels (where used) are looped back. With the
data set connected for 2-wire operation, only the
high-speed channel (if used) is looped back.

(b) Speed Selection Switch

2.40 The 4-position BIT RATE—KB/S switch

provides manual selection of the bit speeds
indicated in the first three positions. The fourth
switch position (CC) permits the business machine
to select either of the two highest speeds through
the CUSTOMER interface connector using the
speed select (SS/CH) lead.

(c) ERROR CONTROL Unit (ECU) Switch

241 An optional transmitter error control unit

~and an optional receiver error control unit
will be available at a later date. The ECU switch
provides a bypass of the error control unit when
the switch is set to the OUT position. Present
data set operation requires that the switeh be
permanently set to the QUT position until the error
control units become available.

Note: The block diagrams show that a//
major circuit leads are controlled by ECU
switch contacts.

(d) 41A-Type Power Unit
242 The 41A-type Power Unit is a regulated
power supply which furnishes +18.5 Vde,

—18.5 Vde, and +4.5 Vde for use in the data set.
The +18.5 and —18.5 voltages are distributed to
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the plug-in units and associated apparatus through
connectors J13, J14, J15, J16, and TELEPHONE
connector P1. The +4.5 Vdc and associated ground
return are distributed through flexible tape connections
at the rear of associated data units. The 41A1 is
Manufacture Discontinued and the 41A2 is standard.
The 41A2 must be used with the 22A2, 23A2, and
24A2 Data Units and with the 25-type Data Units
providing error control.

(e) Positive and Negative Test Voltages

2.43 Data set power supply voltages are provided
through the CUSTOMER connector (J12).
These current-limited voltages may be used to
supply ON and OFF signals to other interface
leads during test; however, they should not be
used to supply power to any customer equipment.

(D) Signal Ground (SG) and Frame Ground (FG)

2.44 All data set operating voltages are with

respect to the signal ground. Frame ground
between the data set and the business machine is
connected to the 41A-type Power Unit which is
part of the 24A-type Data Unit.

B. Interface Circuits

2.45 The 24A-type Data Unit, as part of Data

Set 203A-type, contains two cireuit packs
(Interface I and Interface II) which provide either
an EIA Standard (List 8) or a MIL. Standard
(List 9) customer interface. Signals to and from
the customer are level-converted by the circuits
of Interface Iand Interface II circuit packs. Signals
delivered to the data set are terminated and
converted to voltage levels compatible with data
set circuits. Conversely, signals delivered to the
customer are converted to EIA or MIL. Standard
levels. The EIA interface leads meet the specifications
of EIA Standards RS-232-C and RS-334. All but
four of the MIL. Standard interface leads meet
the specifications of MIL. Standard 188B. The
four leads not meeting the MIL. Standard are:
request to send (RS), data terminal ready (DTR),
speed select (SS), and supervisory request to send
(SRS). These four leads meet the specifications
of EIA Standard RS-232-C.

Note: The customer interface leads described

in this part will be designated by both their
data set mnemonic abbreviations and their
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EIA symbols, respectively, separated by a
slant line.

C. Control Circuits

2.46 A simplified block diagram (Fig. 12) illustrates
circuit paths of active control functions.

(a) Data Terminal Ready (DTR/CD)

247 The DTR/CD signal is used when the data

set is operated with DAS 804A- or M-type.
The potential at the CUSTOMER connector (J12)
is converted and applied through OUT contacts of
the ECU switch to a gate on Control Logie I circuit
pack. The purpose of the DTR/CD is to give the
customer control of a data call. To enter the data
mode, the DTR/CD lead must be positive. To
terminate a call through the customer interface,
the DTR/CD lead must be negative so that the
data set will go on-hook (hang up) directly from
the data mode. During remote test, DTR/CD is
effectively clamped positive.

(b) Data Set Ready (DSR/CC)

2.48 The DSR/CC signal to the business machine

is made positive when: (1) the line status
signal from DAS 804A- or M-type is a positive
potential, and (2) functions generated by the loecal
test and remote test are at ground. If the DAS
804A- or M-type is not used, installer option N
(not shown) must be provided. Through this option,
a DSR/CC ON signal is present at all times except
during testing.

(c) Speed Select (SS/CH)

2.49 The SS/CH lead permits the customer business
machine to change the data set bit rate
between the two highest speeds when the BIT
RATE—KB/S switch is in the CC position. The
potential of the SS/CH lead is converted by circuits
on the Interface I circuit pack. The ecircuit path
is completed through the BIT RATE—KB/S switch
position CC to a relay driver on Control Logic I
circuit pack. When the SS/CH lead potential is
positive, relay K4-A17 is energized, and data set
components operate at the 3X speed. (X represents
the baud rate.) Conversely, when the SS/CH lead
potential is negative, relay K4-A17 is not energized,
and data set components operate at the 2X speed.
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P/0 24A—TYPE DATA UNIT (CONTROL PANEL)
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NOTES:

1. CIRCUIT PACKS AND RELAY CONTACTS ARE IDENTIFIED BY TITLE AND CIRCUIT PACK
SLOT LOCATION IN THE 24A-TYPE DATA UNIT

2. WHEN A MIL .STANDARD INTERFACE (LIST 9) IS PROVIDED, THE MAKE BUSY TERMINATOR
1S A NONINVERTING TYPE.

Fig. 12—Data Set 203-Type: 24A-Type Data Unit,
Control Circuits, Simplified Block Diagram
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(d) Ring Indicator (RI/CE)

250 The RI/CE circuits are controlled by ring

detector circuitry in DAS 804A- or M-type.
The DAS provides a positive potential through the
TELEPHONE connector (P1) for each detected
ringing cycle. The signal is filtered through a
network on Control Logic II circuit pack and
converted to an EIA or MIL. Standard level on
Interface II circuit pack.

(e) Make Busy (MB)

251 An MB signal is intended for future use in
multiple data set installations and is not
provided on current standard models. At the
present time, there is no standard equipment capable
of using an MB signal. The MB signal from the
customer’s business machine is converted by
components on Interface I circuit pack. A positive
potential on the MB lead is amplified on Control
Logic II circuit pack to approximately a +15 volt
level and applied to the TELEPHONE connector
(P1) as a “Not Busy” indication. When MB is at
a negative potential, a ground is provided to the
TELEPHONE connector as a “Busy” indication.

D. Transmitter Circuits

2.52 A simplified block diagram of the transmitter
circuits through the 24A-type Data Unit is
shown in Fig. 13.

(a} Request to Send (RS/CA)

253 The RS/CA signal from the customer is

terminated and converted to data set internal
logic level. If installer option M (receiver only)
has been provided, the RS/CA signal is clamped
off. With option M removed, the RS/CA signal is
applied to Control Logic I circuit pack where it is
clamped and controlled during remote testing. The
modified RS/CA signal path is completed through
OUT contacts of the ECU switch to the relay
K1-A17 driver on Control Logic I circuit pack. The
circuit path for the modified RS/CA signal is also
extended to Control Logic II circuit pack, where
it is combined with other signals to generate initiate
start (IST) for the data set transmitter.

254 During normal operation, when the line

status (LS) signal is positive or installer
option N (without DAS 804A- or M-type) is provided,
IST will be controlled directly from the modified
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RS/CA signal. If installer option J or ZR (initiate
start automatic) (not shown in Fig. 13) is provided,
IST will be pulsed OFF, then ON if either (1) the
transmitter start sequence delayed (STTD) signal
1s at ground and the pilot detector slow (PDS)
signal goes positive, or (2) the receiver signal
quality (SQ) and receiver start sequence (STR)
signals are both at ground. This option is used in
a 4-wire full-duplex station and will initiate a new
transmit start sequence if (1) the local data set is
not in a start sequence and the associated receiver
detects pilots, or (2) the receiver completes a start
sequence and the signal quality is not acceptable.

2.55 Half-duplex operation may use initiate start
on auxiliary channel carrier (SCO) installer
option K (not shown). This option permits the
transmitter start sequence to be held in operator
tone mode until the auxiliary channel detects
low-speed carrier from the distant station. Then
the operator tone is released and the transmitter
progresses through the normal start-up sequence.

(b) Clear to Send (CS/CB)

2.56 The CS/CB signal is generated on Control

Logic II circuit pack when the transmitter
start sequence delayed signal lead is at ground
potential and data set ready (DSR/CC) signal lead
is positive. The CS/CB signal is converted and
delivered to the customer.

(c) Send Data (SD/BA)

2.57 The SD/BA signal from the business machine

passes through contacts of remote test control
relay K2-A22 to the Interface I circuit pack. The
signal is converted to data set logic levels and
applied through OUT contacts of the ECU switch
to the data set transmitter.

(d) Serial Clock Transmit (SCT/DB)

2.58 The SCT/DB is a square-wave clock signal

provided by the data set transmitter at the
selected data bit rate and is used by the customer
in synchronizing SD/BA with the transmitter timing.

(e) Serial Clock Transmit External (SCTE/DA)
2.59 External timing input signal from the business
machine is connected through relay K3-A22

contacts (used during remote testing) to the Interface
I circuit pack AR338. The SCTE/DA signal is
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converted to data set logic levels and the circuit
is completed through OUT contacts of the ECU
switch to the data set transmitter. The accuracy
of SCTE/DA must be within 0.001 percent of
nominal.

2.60 When installer option Q is provided, the
external timing control (EXT1) signal is at
ground potential. This potential is applied to gate
circuits on Control Logic I circuit pack to produce
an output signal which conditions the data set
transmitter to accept an external serial clock.

(D) Auxiliary Request to Send (SRS/SCA)

2.61 The SRS/SCA is similar to the RS/CA

operation except that it controls the auxiliary
channel transmitter only. Installer option W is
used with DDD service and provides control of
the auxiliary channel by RS/CA only. Installer
option V permits control of the auxiliary channel
transmitter using SRS/SCA only and provides
operation of relay K2-A17 independent of RS/CA.
Installer option T is used for Data Sets 203-type
which do not permit the simultaneous transmission
of high-speed data and the auxiliary channel on
the same pair of wires. When this option is
provided and the customer requests to send on
both transmitters, only the high-speed transmitter
will be transferred to the line.

(g) Auxiliary Clear to Send (SCS/SCB)

262 The SCS/SCB ON signal to the business

machine is originated in the data set when
the K2-A17 relay is not operated and the data set
ready (DSR/CC) lead is positive. The SCS/SCB
signal is interlocked by connections on auxiliary
channel circuit pack before being applied to Interface
IT1 circuit pack where the signal is converted to
EIA or MIL. Standard levels. In the 24A1 Data
Unit, the time between SRS/SCA ON or DSR/CC
ON (whichever occurs last) and SCS/SCB ON is 80
milliseconds. In the 24A2 Data Unit, which replaces
the 24A1 Data Unit, the time between SRS/SCA
ON and DSR/CC ON (whichever occurs last) and
SCS/SCB ON is 1.4 to 2.8 seconds.

(h) Auxiliary Send Data (SSD/SBA)
2.63 This signal is provided by the customer.

Auxiliary send data is asynchronous and can
be provided at a bit rate up to 150 bits per second.
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A positive signal is a binary “0” or SPACE and a
negative signal is a binary “1” or MARK.

E. Receiver Circuits
(a) Receive Data (RD/BB)

2.64 A simplified block diagram of the receiver
circuits through the 24A-type Data Unit is
shown in Fig. 14.

2.65 The received data (RD/BB) signal is clamped

off by circuits on Control Logic I circuit
pack. The clamp is removed under the following
conditions: (1) pilot frequencies are detected (signal
lead PDF is positive) and (2) the receiver start
sequence is completed and STR is at ground potential.
With the clamp removed, the RD/BB signal path
is completed by OUT contacts of the ECU switch
to components on Interface I circuit pack. The
circuits on Interface I convert the RD/BB signal
to EIA or MIL. Standard levels before it is delivered
to the customer’s business machine.

2.66 Installer option F provides a ground potential

which inhibits the clamping action on RD/BB
under any circumstances. This option is intended
for use when the data set receiver is operated as
a regenerator. This option should not be used with
customer terminal equipment because erroneous
RD/BB may be delivered to the customer during
the start-up period.

(b) Serial Clock Receiver (SCR/DD)

2.67 SCR/DD is a square-wave clock signal at

the selected bit rate. Positive transitions
of SCR/DD are coincident with transitions of the
received data. The receiver clock frequency accuracy
is at least 0.001 percent.

2.68 The SCR/DD signal is clamped by the binary

mode-receiver (BMR) function. At the end
of the binary mode of the start-up sequence, the
SCR/DD clamp on Control Logic II circuit pack is
removed. The SCR/DD signal is applied through
OUT contacts of the ECU switch to Interface II
circuit pack, where it is converted to the EIA or
MIL. Standard level and delivered to the customer.

2.69 When installer option E is provided, the

SCR/DD clamp is inhibited. This option is
intended for use when the data set is operated as
a regenerator. This option should not be provided
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in customer terminal equipment because erroneous
timing may be provided to the customer’s business
machine during the start-up period.

(¢) Carrier On (CO/CF)

270 The CO/CF circuit is held at a positive

potential to signal the business machine that
a high-speed data signal is being detected in the
data set receiver.

(d) Carrier On Delayed (COD)

271  The COD signal is converted to an EIA or

MIL. Standard level by circuits on Interface
IT circuit pack. This lead provides a positive
potential within 70 milliseconds after the carrier is
detected. A negative potential is given approximately
1.0 second after loss of line signal.

(e) Signal Quality (SQ/CG)

2.72 The SQ/CG lead provides a positive potential

to the business machine when receiver
sampling circuits indicate that the received signal
quality is acceptable. If the received line signal
is sufficiently degraded to indicate an unacceptable
signal quality, the SQ/CG lead provides a negative
potential to the business machine.

(D Auxiliary Receive Data (SRD/SBB)

2.73 This signal is provided to the customer from

the data set auxiliary channel circuits. The
auxiliary receive data (SRD/BB) output signal is
controlled by the auxiliary carrier-on function.
When auxiliary carrier is not received, the auxiliary
receive data lead is clamped OFF (MARK condition).
Conversely, when auxiliary carrier is received, the
auxiliary receive data lead is unclamped.

(g) Auxiliary Carrier On (SCO/SCE)

2.74 This signal is provided to the customer from

the data set auxiliary channel circuits. An
ON indication is provided whenever energy within
the bandwidth of the auxiliary channel at its input
is greater than —48 dBm. For an energy level
below —48 dBm, the indication is OFF. In the
24A1 Data Unit, the time required for this function
to change from OFF to ON is within 80 milliseconds
of receipt of energy. In the 24A2 Data Unit,
which replaces the 24A1 Data Unit, the OFF to
ON time is 0.9 (40.2) second.
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2-WIRE OPERATION

275 A simplified block diagram of Data Set

203A-type operation over a 2-wire telephone
facility is shown in Fig. 15. An auxiliary channel
must be provided for 2-wire operation. This
configuration permits the customer to (1) transmit
high-speed data while receiving low-speed data
through the auxiliary channel receiver circuits, or
(2) receive high-speed data while transmitting low-
speed data through the auxiliary channel transmitter
circuits. This operation requires installer options
X and W,

276 Relays K1-A17 and K2-A17 control the

transmit-receive mode. Relay K3-A17 controls
the operator tone (OPT) during the start-up sequence.
Installer option W provides for simultaneous
transmission of the high-speed and low-speed data
in reverse directions and causes parallel operation
of relays K1-A17 and K2-A17 under control of
request to send (RS/CA).

277 Simultaneous use of the auxiliary channel is

accomplished through frequency division of
the telephone channel spectrum. The auxiliary
channel occupies the band of frequencies from 300
to 525 Hz and can only be used simultaneously on
the same wire pair with Data Sets 203-type whose
spectra do not extend below 700 Hz (L3 and L4).
See Table D.

2.78 Nonsimultaneous transmission of the auxiliary

channel is possible for all Data Sets 203-type
by providing installer option T instead of installer
option W. Option T permits control of relays
K1-A17 and K2-A17 by both RS/CA and auxiliary
channel request to send (SRS/SCA) and thus inhibits
simultaneous transmission.

2.79 Installer option X is required for 2-wire

operation with auxiliary channel. With
option X (terminals 16 strapped), the high-speed
receiver circuits connect to the telephone line under
control of relay K1-A17 contacts. Option X
(terminals 16 and 19 strapped) connects the auxiliary
channel transmitter and receiver circuits to the
telephone line under control of relay K2-A17 contacts.

2.80 When installer option A (terminal 6 strapped)

is provided, the 10-dB pad which provides
receiver input signal attenuation is strapped out.
The pad can be inserted by removing installer
option A and installing option B (terminal 11),
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although this option is primarily intended for 4-wire
operation. Installer option R (terminals 22 and 23)
provides the 900-ohm impedance required for
900-ohm lines. Option S (terminals 21 and 24)
provides the impedance required for 600-ohm lines.

4-WIRE OPERATION WITH AUXILIARY CHANNEL

2.81 A simplified bloek diagram of Data Set
203A-type operation over a 4-wire telephone
facility is shown in Fig. 16.

2.82 Installer option Y is required to provide

4-wire operation with the auxiliary channel.
This option permits full-duplex simultaneous operation
of the high-speed and auxiliary channels on 4-wire
facilities with the auxiliary channel operating in
parallel. Control of relays K1-A17 and K2-A17 by
RS/CA and SRS/SCA, respectively, requires installation
of installer option V (terminal 28). Option Y permits
both the high-speed receiver and the auxiliary
channel receiver to remain connected to the receive
line at all times.

2.83 When operation without a DAS 804A- or

M-type is required, option N (terminals 5
and 20) must be installed to complete the transmit
circuit path to repeat coil T1 and the telephone
facility. Option S (terminals 21 and 24) establishes
the line impedance required for a 600-ohm line.

4-WIRE OPERATION WITHOUT AUXILIARY CHANNEL

2.84 TFull-duplex operation on 4-wire facilities

(Fig. 16) without the auxiliary channel is
provided by installing options Z and YD and
removing the auxiliary channel circuit pack AR336
and the 4166A network from the 24A-type Data
Unit. Connections between the CUSTOMER
interface and the telephone facility are the same
as shown in Fig. 16. Note that the receiver circuits
are connected to the telephone facility at all times.
Installer option Z (terminal 12) inserts a resistive
load equal to the impedance of the removed auxiliary
channel filter network. Installer option Z (terminal
7) inserts a resistive load equal to the removed
auxiliary channel transmitter.

3. DATA STATION ARRANGEMENTS
GENERAL
3.01 Data Set 203-type can be used in a variety

of station arrangements. The most significant
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are; {(a) 2- or 4-wire private line without alternate
voice capability (no DAS), and (b) switched network
operation with DAS 804-type. In addition to these,
other suggested arrangements using key telephone
units have been included in the Data Set 203-Type,
Data Systems Station, SD-1D151-01, as block
diagrams. These diagrams provide connecting
information for the data auxiliary set and key
telephone units. Wiring and apparatus lists for
these arrangements are included in Data Set
203-Type, Installation and Connections (Section
592-019-200).

3.02 The DAS 804A-type options and their functions
when used with Data Set 203-type are as
follows:

Option G: Provides a locking-type AUTO key and
connections for automatic answering in response to

the customer interface signal data terminal ready
(DTR).

Option B or E: Option B provides selective automatic
answer in response to DTR. Option E provides
permanent automatic answer in response to DTR
and is normally installed only when utilizing DAS
&01-type.

may differ from what may be interpreted
from Data Auxiliary Set 804A-Type,
Identification and Connections (Section
598-030-100) and may provide exactly
the opposite feature for other data set
types.

Option H: Must be installed but does not serve
any functional purpose.

Option J: Provides for fixed 2-wire operation.
Option M: Provides for fixed 4-wire operation.

Option U: Provides for switched 2- or 4-wire
operation,

Option Q: Provides for ringing on the transmit
pair.

Option N: Provides for ringing on a separate pair.

Option W: Must be installed but does not serve
any functional purpose.



SEND DATA
(sp/BA)

AUX. CHAN
SEND DATA
(SSD/ SBA)

AUX. CHAN
RECEIVE DATA
(SRD/SBB)

RECEIVE DATA
(RD/8B8B)

ISS 2, SECTION 592-019-100

P/0
P/0 INTERFACE T
. u(m o/ RNTR TRMTR K3 mefpuouf
CUSTOMER ECy OPT PRIy o 13 (AIT) CONNECTOR
CONNECTOR SWITCH  ouT P/0 K4 T roria 2®
Ji12 JI13 Pl SD4 DATA SET | |
2T 0 o—= 7 TRANSMIT | 1 T LT _» N
1 K2 o TSI-13 CIRCUITS Visicie = T0S1 600~ 2 0 < 7 0T
] (422) IN Tl% | ) N I ° = N (P)ll;(g > - = Se——d |
. Kl ¥K3 Kl ts® ! ® %
' (aI7) (arn (AI17) | ' 24
I = = [’ -———— !
| g pR1 | 7O DAS 804A-
| 1 23® LT | TYPE
| k3 AUX CHAN TRMTR CKTS (All) = :
16
! (a22) K2 @ > 22 108 2
) ‘ SSD SWITCHING iy RCT | {A17) |
14 t Y CIRCUIT T « N
\/ V > 21 DS
! OX. ‘
|
|
| T |
1 A 4 A\ 4 =
| 6 s 4
J
| N K3 F—1— 4 P/0
l ez K2 2 S L
2
: (A17) NETWORK
| P/0 AUX CHAN
NETWORK
|
|
|
: (P/O)INTERFACE bt AUX CHAN RCVR CKTS (All) RSI1
| 209
| SLICER DEMOD, LIMITER
[ T I | SRD LOW- RCR
16 ) 1 PASS
. (KA:ZSZ) (KZ) FILTER
A22
| s®
|
|
P/0 INTERFACE I P/0 P/0 CONTROL LOGIC T
| (A07) ECU (A3} P/0
| we | e | k!
3 | ) /T] | ouT RD Je 6 L P CIRCUITS Pl " J16 ~ (A|I7)
1 T adl T
K3 \J T54-1 R0 PRS1 TS4-11 LOCAL
(a22) K3 Y TEST
(A22) KEY
NOTES:
_ |, THE STRAPPINGS SHOWN PROVIDE 2-WIRE OPERATION
P/0 CONTROL LOGIC I (A03) *=7 WITH AUXILIARY CHANNEL, USING DAS 804A-TYPE; :
| AUXTLIARY CHANNEL IS CONTROLLED BY REQUEST TO SEND.
K2 ' THE RECEIVER PAD IS STRAPPED FOR O DB AND T IS
AUX. CHAN REQUEST SRS (A17) ®nl STRAPPED FOR 900 OHM |MPEDANCE.
TO SEND sesc [ i 2.DETACHED RELAY CONTACTS ARE IDENTIFIED BY RELAY
] DESIGNATIONS 1. E., K I,K2,ETC.; AND BY CIRCUIT PACK POSITION IN
. L -——— THE 24A-TYPE DATA UNIT,I.E.,(AIT), (A22).
30(®) SRS 3. GIRGUIT PACKS AND RELAY CONTACTS ARE IDENTIFIED BY TITLE
J_ ® = AND CIRCUIT PACK SLOT LOCATION IN THE 24A-TYPE DATA UNIT.
29 RS5
l |
-——-d
@ .
_ (AIT)
TR
REQUEST TO SEND : Re4 {1 +18.5V
MODIF1ED U
K3
__am
oP¢ oPC
OPERATOR TONE CONTROL U

Fig. 15—2-Wire Private Line or Switched Networks
With Auxiliary Channel, Simplified Block
Diagram

Page 37/38



ISS 2, SECTION 592-019-100

P/0 INTERFACE I TRNTR /0
P/0
- (ho7) pe TRUTR b a4 K3 TELEPHONE
CONNECTOR SWITCH  ouT P/ T7 6§ T -0 X LINE
, Nz ID\ U3 g P She A - ! | i hbniaing LT Pl
(sse:/oamn } Kl2 \/ o TSI-13 TRANSMIT | I 1s1-0 = ToS1 600- ®s T 2 ® } > 7o
A | (A22) N CIRCUITS 1313 >1—o0—@ } X— g —e>—1 XLT | 10 DAS WHEN
ki ks ki . | useD,
TO TELEPHONE
: :T_[(Am L (a17) D 2 ® ! LINE
| = 1 22 ® } T > sori
i K3 AUX CHAN TRMTR CKTS(All) - KLT
I K2 N
22) —> 227
AUX CHAN oo Jo\ ) SWITCHING |osc RCT | (A17) 18 R > 227082 )
SEND | E— CIRCUIT T - Ly WHEN USED
DATA | > 2108
(SSD/SBA) |
|
| N 2 =
| 6 5 4 @?
| K3 L Y _ 7 ;
| X 22) an ¥ 22-08
| P/0 AUX CHAN
I NETWORK L
|
|
t 260
i r/o INTERFACE TI AUX CHAN RCVR CKTS (All) — >
| A09)
I | SLICER DEMOD leTy‘ a17) P/0
AUX CHAN LOW RCR Jn AUX CHAN J11 RSII
RECEIVE DATA 16 >+— T — PASS X > 2> NETWORK 1€
{SRD /SBB) | K3 \J K2 FILTER |
| (A22) (A22)
|
| s ®
I —<e+e—> LT X
| P/0 INTERFACE I P/0 P/0 CONTROL LOGIC I 2 LT
(07 ECU (403) £/0 | > 90T
| SWITCH ROVE DATA SET RCVE t 4
/I out o el o RECEWVE | o 6 5@ @ 17 @D or ) rs2 | 7O DAS WHEN
RECEIVE DATA 3 > —t T } o— oI (6 ¢ CIRCUITS 1~ 5y o4 - -— | USED, OR
(RD/B8) K2 \' Kl o RD PRSI TS54-11 LTX | T0 TELEPHONE
(A22) (A22) IN } T 4> 1008
P/0 CONTROL LOGIC I (A03) 4 4
K2 el 121
AUX CHAN SRS v {
REQUEST (a17) NOTES:
T0 SEND srsC [
1. THE STRAPPING SHOWN PROVIDES 4-WIRE OPERATION WITH
. U 1 = AUXILIARY CHANNEL OPERATION, WITHOUT DAS 804A-TYPE,
0 W SRs = 600-OHM LINE IMPEDANCE, 0-DB  RECEIVER PAD, AND AUXILIARY
e CHANNEL CONTROLLED BY AUXILIARY CHAMNEL REQUEST TO SEND SIGNAL.
! L * RSS 2. FOR OPERATION WITHOUT AUXILIARY CHANNEL, REMOVE STRAPS
18 AND 26 (OPTION Y) AND INSTALL STRAPS 7 AMD 12 [OPTION
1 7). REMOVE AUXILIARY CHANNEL BOARD AR336 AND THE AUXILIARY
= e Ne——
= N i CHANMEL NETWORK .
29 @1 (@ 2 K1 3. CIRCUIT PACKS AND RELAY CONTACTS ARE IDENTIFIED BY TITLE AND CIRCUIT
L—» I“ - (A7) PACK SLOT LOCATION IN THE 24A-TYPE DATA UNIT.
RS54 TR
REQUEST TO > 1 +18.5V
SEND MODIFIED U
K3 -
(A17)
OPERATER TONE CONTROL o orc_I1

Fig. 16—4-Wire Operation With Auxiliary Channel,
Simplified Block Diagram

Page 39/40




Option X or Y or Z: Provides answer-back tone
levels of —12dBm, —7 dBm, or —3 dBm, respectively.

Option ZA: Provides connection for operation with
the data set power supply.

Option T: To be installed only when using DAS
801-type on ground start lines.

Option ZL: Provides modifications necessary for
operation with Data Set 203-type. This option is
designated only for DASs 804A5, 804A6, 804A7,
and 804A8. The modifications are covered by notes
for DASs 804A1, 804A2, 804A3, and 804A4.

3.03 The DAS 804M-type options and their functions
when used with Data Set 208-type are as
follows:

Option M or K: Option M provides selective automatic
answer in response to DTR. Option K provides
permanent automatic answer in response to DTR
and is normally installed only when utilizing DAS
801-type.

Option N: Provides a 600-ohm termination to the
data set receiver.

Option G or F: Option G provides ringing on the
receive pair. Option F provides ringing on a
separate pair.

Option W: Provides test control.

Option Z: Provides connections for operation with

a positive (+) battery.

Option R: Provides a receive pair without test
signal path.

Option T or V: Option T provides A lead control.
Option V provides ACU control. If neither A lead
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nor ACU control are used, these options do not
serve any functional purpose.

Unassigned: Provides modifications necessary for
operation with Data Set 203-type. These modifications
are presently covered by notes or special instructions.

3.04 Both DAS 804A-type and 804M-type are

provided with six control buttons. Three
of the buttons are in standard use and the remaining
three are used as required. The standard buttons
and their functions are as follows:

TEST: A nonlocking button which is pressed
to condition the data station for a remote
test.

TALK: A locking button which is pressed
to condition the data station for voice
communications.

DATA: A nonlocking button which is pressed
to condition the data station for data
communications.

The remaining buttons and their functions will be
described as they are used in the various station
arrangements.

3.05 The following paragraphs contain general

information and operating instructions for
those station arrangements which use data auxiliary
sets. The block diagram number of SD-1D151-01
is referenced in the title of each appropriate
paragraph.

2-WIRE SWITCHED NETWORK (BD3)
3.06 This station arrangement consists of a Data
Set 203-type, a DAS 804A-type, and if

automatic calling is required, a DAS 801-type. The
following DASs 804A-type and 801-type can be used:
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3.07

CODE FEATURE RATING

804A1 Rotary Dial Manufacture Discontinued
804A3 TOUCH-TONE® Manufacture Discontinued
804A5 Rotary Dial Replaces 804A1

804 A7 TOUCH-TONE Replaces 804A3

801A1 Dial Pulse Manufacture Discontinued
801A2 Dial Pulse Manufacture Discontinued
801C2 TOUCH-TONE Manufacture Discontinued
801A6 Dial Pulse Replaces 801A1 and 801 A2
801C4 TOUCH-TONE Replaces 801C2

The following options are required for DAS
804A-type: G, Bor E, H, J, Q, W, X or

Y or Z, ZA, and ZL. Option T is required when
using DAS 801-type on ground start lines.

3.08

3.09

The following options are required for DAS
801-type when used:

801A1: V, F, W, 8, Q, Y or remove Y,
Z or remove Z

801A2: U, F, W, S, Q, Y or remove Y,
Z or remove Z

801A6: ZE or ZF, M, W, S, Q, B, R or
H GorZ

801C2: VorY, W,S, M, Q R or remove
R, Z or remove Z

801C4: Vor Y, W,S8 M, Q, R or H, B,
Gor Z, ZH, ZM, and ZA.

In addition to the TEST, TALK, and DATA
buttons, the remaining three DAS 804A

buttons and their functions are as follows:

DIAL TONE: A nonlocking button used
only with DAS 801-type to obtain dial tone
on ground start lines.

DDI1: Not used
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3.10

AUTO: When option B is installed, this
button is pressed to select automatic answering
and must be made a locking type. When
option E is installed, permanent automatic
answering is provided and this button is not
used.

The procedure for originating and answering
a call is as follows:

Calling Station

(1) Go off-hook.
(2) Press TALK button.

(3) Make call.

Called Station

Note:
the Called Station. This serves as a reminder
to the attendant that he must enter the data
mode first.

(1) Go off-hook.

(2) Press TALK button (TALK button will

illuminate).

The TALK button illuminates only at



3.11 The procedure for entering the data mode
is as follows:

Called Station

(1) Momentarily press the DATA button.
(DATA button will illuminate.)

(2) Replace handset on-hook.
Calling Station
(1) Listen for a 2025-Hz answer-back tone
which will last for 3 to 5 seconds and be
followed by a lower pitched tone.
(2) As soon as the lower pitched tone is

heard, momentarily press the DATA button
(DATA button will illuminate).
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(3) Replace handset on-hook.

Note: The Called Station must enter the
data mode first. It is required that the
customer interface signal data terminal ready
(DTR) be ON before entering the data mode.
If DTR is not ON, the DATA button will not
illuminate, and the call will be dropped. To
return to the talk mode at either station, lift
the handset and press the TALK button.

2-WIRE PRIVATE LINE USING DAS 804A (BD4)

3.12 This station arrangement consists of a Data

Set 203-type, a DAS 804A-type, and key
telephone units. The following DAS 804A-types
can be used:

CODE FEATURE RATING

804A1 Rotary Dial Manufacture Discontinued
804A3 TOUCH-TONE Manufacture Discontinued
804A5 Rotary Dial Replaces 804A1

804A7 TOUCH-TONE Replaces 804A3

3.13 The following options are required for DAS
804A-types: G, Bor E, H, J, N, W, X or
Y orZ, ZA, and ZL.

3.14 In addition to the TEST, TALK, and DATA
buttons, the remaining three DAS 804A-type
buttons and their functions are as follows:

DIAL TONE: This nonlocking button should
be relabeled RING. It is used to ring the
distant station.

DD1I: Not used

AUTO: When option B is installed, this
button is pressed to select automatic answering
and must be a locking type. When option
E is installed, permanent automatic answering
is provided and this button is not used.

3.15 The procedure for originating and answering
a call is as follows:

Calling Station

(1) Go off-hook.

(2) Press the TALK button.

(3) Momentarily press the RING button.
Called Station

(1) The RING button illuminates during the
ringing.

(2) Go off-hook.

(3) Press the TALK button. (TALK button
illuminates.)
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Note: The TALK button illuminates only at
the Called Station. This serves as a reminder
to the attendant that he must enter the data
mode first.

3.16 The procedure for entering the data mode
is as follows:

Called Station

(1) Momentarily press the DATA button
(DATA button will illuminate).

(2) Replace handset on-hook.
Calling Station
(1) Listen for a 2025-Hz answer-back tone

which will last for 8 to 5 seconds and be
followed by a lower pitched tone.

(2) As soon as the lower pitched tone is
heard, momentarily press the DATA button
(DATA button will illuminate).

(3) Replace handset on-hook.

Note: The Called Station must enter the
data mode first. It is required that the
customer interface signal data terminal ready
(DTR) be ON before entering the data mode.
If DTR is not ON, the DATA button will not
illuminate and the call will be dropped. To
return to the talk mode at either station, lift
the handset and press the TALK button.

2-WIRE PRIVATE LINE WITH DDD BACKUP (BDS5)

3.17 This station arrangement consists of a Data

Set 203-type, a DAS 804A-type, and key
telephone units. The following DAS 804A-types
can be used:

CODE FEATURE RATING

804A1 Rotary Dial Manufacture Discontinued
804A3 TOUCH-TONE Manufacture Discontinued
804A5 Rotary Dial Replaces 804A1

804A7 TOUCH-TONE Replaces 804A3

3.18 The following options are required for DAS
804A-types: G, Bor E, H, J, N, W, X or
Y or Z, ZA, and ZL.

3.19 In addition to the TEST, TALK, and DATA
buttons, the remaining three DAS 804A-type
buttons and their functions are as follows:

DIAL TONE: This nonlocking button should
be relabeled RING. It is used to ring the
distant station over the private line.

DD1: This nonlocking button is pressed to
switch the station onto the DDD line.

AUTO: When option B is installed, this
button is pressed to select automatic answering
and must be a locking type. When option
E is installed, permanent automatic answering
is provided and this button is not used. If
automatic answering is required over the
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DDD line, then key telephone unit option
X must be installed.

3.20 The procedure for originating and answering
a private line call is as follows:

Calling Station
(1) Go off-hook.
(2) Press TALK button.
(3) Momentarily press RING button.

Called Station

(1) RING button illuminates during ringing.

(2) Go off-hook.



(3) Press TALK button (TALK button
illuminates).

Note: The TALK button illuminates only at
the Called Station as a reminder to the
attendant that he must enter the data mode
first.

3.21 The procedure for originating and answering

a DDD call is as follows:
Calling Station
(1) Go off-hook.
(2) Press TALK button.

(3) Momentarily press DD1 button (DD1 button
illuminates).

Called Station

(1) DD1 button illuminates during ringing
cycles.

(2) Go off-hook.

(3) Press TALK button (TALK button
illuminates).

(4) Momentarily press DD1 button (DD1 button
illuminates).

Note: The TALK button illuminates only at
the Called Station as a reminder to the
attendant that he must enter the data mode
first. Note also that the DD1 lamp illuminates
during ringing cycles to signal the attendant
that the call is being made on the DDD line.
The DD1 lamp then illuminates and remains
illuminated when the DD1 button is pressed.
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For a private line call, the RING button
illuminates only during ringing.

3.22 The procedure for entering the data mode
is as follows:

Called Station

(1) Momentarily press the DATA button.
(DATA button will illuminate.)

(2) Replace handset on-hook.
Calling Station

(1) Listen for a 2025-Hz answer-back tone
which will last for 3 to 5 seconds and be
followed by a lower pitched tone.

(2) As soon as the lower pitched tone is
heard, momentarily press the DATA button
(DATA button will illuminate).

(3) Replace handset on-hook.

Note: The Called Station must enter the
data mode first. It is required that the
customer interface signal data terminal ready
(DTR) be ON before entering the data mode.
If DTR is not ON, the DATA button will not
illuminate and the call will be dropped. To
return to the talk mode at either station, lift
the handset and press the TALK button.

4-WIRE PRIVATE LINE USING DAS 804A (BD6)
3.23 This station arrangement consists of a Data
Set 203-type, a DAS 804A-type, and key

telephone units. The following DAS 804A-types
can be used:
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CODE FEATURE RATING
804A1 Rotary Dial Manufacture Discontinued
804A2 Rotary Dial Manufacture Discontinued
804A3* TOUCH-TONE Manufacture Discontinued
804A4* TOUCH-TONE Manufacture Discontinued
804A5 Rotary Dial Replaces 804A1
804A6 Rotary Dial Replaces 804A2
B04AT* | TOUCH-TONE Replaces 804A3
804A8* TOUCH-TONE Replaces 804A4

* These codes cannot be used if key telephone
options T and R are provided (using Dial

Selective Signaling System).

3.24 The following options are required for DAS
804A-type: G, Bor E, H M, N, W, X or
Y or Z, ZA, and ZL.

3.25 In addition to the TEST, TALK, and DATA
buttons, the remaining three DAS 804A-type
buttons and their functions are as follows:

DIAL TONE: This nonlocking button should

be relabeled RING. It is used to ring the
distant station.

DD1: Not used.

AUTO: When option B is installed, this
button is pressed to select automatic answering
and must be a locking type. When option
E is installed, permanent automatic answering

is provided and this button is not used.

3.26 The procedure for originating and answering
a call is as follows:
Calling Station
(1) Go off-hook.

(2) Press TALK button.
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(3) Momentarily press the RING button if key

telephone unit options S and Q are provided,
or dial the distant station if key telephone
unit options T and R are provided.

Called Station
(1) RING button illuminates during ringing.
(2) Go off-hook.

(3) Press TALK button (TALK button
illuminates).

Note: The TALK button illuminates only at
the called station. This serves as a reminder
to the attendant that he must enter the data
mode first.

3.27 The procedure for entering the data mode
is as follows:

Called Station

(1) Momentarily press the DATA button.
(DATA button will illuminate.)

(2) Replace handset on-hook.

Calling Station



(1) Listen for a 2025-Hz answer-back tone
which will last for 3 to 5 seconds and be
followed by a lower pitched tone.

(2) As soon as the lower pitched tone is
heard, momentarily press the DATA button
(DATA button will illuminate).

(3) Replace handset on-hook.
Note: The Called Station must enter the

data mode first. It is required that the
customer interface signal data terminal ready
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(DTR) be ON before entering the data mode.
If DTR is not ON, the DATA button will not
illuminate and the call will be dropped. To
return to the talk mode at either station, lift
the handset and press the TALK button.

4-WIRE COMMON BATTERY OR SWITCHED NETWORK
(BD7)

3.28 This station arrangement consists of a Data

Set 203-type, a DAS 804M-type and, if
automatic calling is required, a DAS 801C4. The
following DAS types can be used:

CODE FEATURE RATING

804M1 Rotary Dial Standard
804M2 TOUCH-TONE Standard
801C4 TOUCH-TONE Standard

3.29 An MZ25A cord must be ordered to provide

connections between the data set and the
DAS 804M-type. If a DAS 801C4 is also provided,
then an M14C and an M14E must be ordered to
connect the DAS 801C4 to the DAS 804M2.

3.30 The following options are required for DAS
804M-type: M or K, N, Gor F, W, Z R,
T or V.

3.31 The following options are required for DAS
801C4: Y, W, S, F, B, ZB, ZJ, ZL, R or
H, A, and N.

3.32 In addition to the TEST, TALK, and DATA
buttons, the remaining three DAS 804M-type
buttons and their funections are as follows:

SPARE 1: Not used
SPARFE 2: Not used

AUTO: When option M is installed, this
button is pressed to select automatic answering
and must be a locking type. When option
K is installed, permanent automatic answering
is provided and this button is not used.

3.33 The procedure for originating and answering
a call is as follows:

Calling Station
(1) Go off-hook.
(2) Press TALK button.
(3) Make call.
Called Station
(1) Go off-hook.
(2) Press TALK button.

Note: The TALK button does not illuminate
at either station.

3.34 Although it does not matter which station
enters the data mode first, the following
procedure is recommended:

Called Station

(1) Momentarily press the DATA button
(DATA button will illuminate).

(2) Replace handset on-hook.
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Calling Station

(1) Immediately upon hearing the first tone,
momentarily press the DATA button
(DATA button will illuminate).

(2) Replace handset on-hook.

Note: 1t is required that the customer
interface signal data terminal ready (DTR) be
ON before entering the data mode. If DTR
is not ON, the DATA button will not illuminate

and the call will be dropped. To return to
the talk mode at either station, lift the handset
and press the TALK button.

4-WIRE PRIVATE LINE WITH E & M SIGNALING
(BD8)

3.35 This station arrangement consists of a Data

Set 203-type, a DAS 804A-type, and key
telephone units. The following DAS 804A-types
can be used:

CODE FEATURE RATING

804A1 Rotary Dial Manufacture Discontinued
804A2 Rotary Dial Manufacture Discontinued
804A5 Rotary Dial Replaces 804A1

804A6 Rotary Dial Replaces 804A2

3.36 The following options are required for DAS
804A-type: G, Bor E, H M, N, W, X or
Y or Z, ZA, and ZL.
3.37 In addition to the TEST, TALK, and DATA
buttons, the remaining three DAS 804A-type
buttons and their functions are as follows:
DIAL TONE: Not used
DD1: Not used
AUTO: When option B is installed, this
button is pressed to select automatic answering
and must be the locking type. When option
E is installed, permanent automatic answering

is provided and this button is not used.

3.38 The procedure for originating and answering
a call is as follows:

Calling S'tation
(1) Go off-hook.
(2) Press TALK button.
(3) Make call.

Called Station
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(1) Go off-hook.

(2) Press TALK button (TALK button will
illuminate).

Note: The TALK button illuminates only at
the Called Station. This serves as a reminder
to the attendant that he must enter the data
mode first.

3.39 The procedure for entering the data mode
is as follows:

Called Station

(1) Momentarily press the DATA button.
(DATA button will illuminate.)

(2) Replace handset on-hook.
Calling Station
(1) Listen for a 2025-Hz answer-back tone

which will last for 3 to 5 seconds and be
followed by a lower pitched tone.

(2) As soon as the lower pitched tone is
heard, momentarily press the DATA button
(DATA button will illuminate).



(3) Replace handset on-hook.

Note: The Called Station must enter the
data mode first. It is required that the
customer interface signal data terminal ready
(DTR) be ON before entering the data mode.
If DTR is not ON, the DATA button will not
illuminate and the call will be dropped. To
return to the talk mode at either station, lift
the handset and press the TALK button.
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4-WIRE PRIVATE LINE WITH TWO DDD BACKUP LINES
(BD9)

3.40 This station arrangement consists of a Data

Set 203-type, a DAS 804A-type, and key
telephone units. The following DAS units can be
used:

CODE FEATURE RATING
804A2 Rotary Dial Manufacture Discontinued
804A6 Rotary Dial Replaces 804A2

3.41 The following options are required for DAS Called Station

804-type: B, H, U, N, W, X or Y or Z,
ZA, and ZL.

3.42 In addition to the TEST, TALK, and DATA
buttons, the remaining three DAS 804-type
buttons and their functions are as follows:

AUX: This nonlocking button is used with
the DDD backup lines to hold the first call
while the second call is being established.
The lamp associated with this button is used
as a RING indication for the private line.

DD1I: This nonlocking button is used to
establish a call over DDD line number 1.

DD2: This nonlocking button is used to
establish a call over DDD line number 2.

Note: Automatic answering cannot be provided
with this arrangement.

3.43 The procedure for originating and answering
a private line call is as follows:

Calling Station
(1) Go off-hook.
(2) Press TALK button.
(3) Dial any digit if key telephone unit options
S and Q are provided, or dial the distant

station number if key telephone unit options
T and R are provided.

(1) The AUX button illuminates during the
ringing cycle.

(2) Go off-hook.

(3) Press TALK button (TALK button
illuminates).

Note: The TALK button illuminates only at
the Called Station as a reminder to the
attendant that he must go into the data mode
first. Note also that the AUX button illuminates
during ringing to signal the attendant that
the call is being made on the private line.

3.44 The procedure for originating and answering
a DDD.call is as follows:

Calling Station
(1) Go off-hook.
(2) Press TALK button.

(3) Momentarily press DD1 button (DD1 button
illuminates).

(4) Dial the distant DDD2 number.
Called Station
(1) DD2 button illuminates during ringing
cycles.
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(2) Go off-hook.

(3) Press TALK button (TALK button
illuminates).

(4) Momentarily press DD2 button (DD2 button
illuminates).

(5) Momentarily press AUX button.
Calling Station
(5) Momentarily press AUX button.

(6) Momentarily press DD2 button (DD2 button
illuminates).

(7) Dial distant DDD1 number.
Called Station

(6) DD1 button illuminates during ringing
cycle.

(7) Momentarily press DD1 button (DD1 button
illuminates).

Notes:

(1) The TALK button illuminates only at the
Called Station as a reminder to the attendant
that he must enter the data mode first.

{2) Both stations remain off-hook in establishing

the second call. If the second call is lost
or misdialed, the Calling Station may momentarily
go on-hook to regain dial tone without losing
the first call.

(3) The DD1 and DD2 lamps illuminate during

ringing cycles to signal the attendant that
the call is being made on the DD1 or DD2 line.
The DD1 and DD2 lamps then illuminate and

remain illuminated when the DD1 and DD2 buttons
are pressed.

3.45 The procedure for entering the data mode
is as follows:

Called Station

(1) Momentarily press the DATA button.
(DATA button will illuminate.)

(2) Replace handset on-hook.
Calling Station

(1) Listen for a 2025-Hz answer-back tone
which will last for 3 to 5 seconds and be
followed by a lower pitched tone.

(2) As soon as the lower pitched tone is
heard, momentarily press the DATA button
(DATA button will illuminate).

(3) Replace handset on-hook.

Note: The Called Station must enter the
data mode first. It is required that the
customer interface signal data terminal ready
(DTR) be ON before entering the data mode.
If DTR is not ON, the DATA button will not
illuminate and the call will be dropped. To
return to the talk mode at either station, lift
the handset and press the TALK button.

4-WIRE SERVICE OVER TWO DDD LINES USING DAS
804A (BD10)

3.46 This station arrangement consists of a Data

Set 203-type, a DAS 804A-type, and key
telephone units. The following DAS 804A-types
can be used:

RATING

CODE FEATURE

804A2 Rotary Dial
804A4 TOUCH-TONE
804A6 Rotary Dial
804 A8 TOUCH-TONE

Manufacture Discontinued
Manufacture Discontinued
Replaces 804A2

Replaces 804A4
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3.47 The following options are required for DAS
804A-type: B, H, U N, W, X or Y or Z,
ZA, and ZL.
3.48 In addition to the TEST, TALK, and DATA
buttons, the remaining three DAS 804A-type
buttons and their funections are as follows:
AUX: This nonlocking button is used to
hold the first call while the second call is
being established.

DD1I: This nonloeking button is used to
establish a call over DDD line number 1.

DD2: This nonlocking button is used to
establish a call over DDD line number 2.

Note: Automatic answering cannot be provided
with this arrangement.

3.49 The procedure for originating and answering
a DDD ecall is as follows:

Calling Station
(1) Go off-hook.
(2) Press TALK button.

(3) Momentarily press DD1 button (DD1 button
illuminates).

(4) Dial the distant DDD2 number.
Called Station

(1) DD2 button illuminates during ringing
cycles.

(2) Go off-hook.

(3) Press TALK button (TALK button
illuminates).

(4) Momentarily press DD2 button (DD2 button
illuminates).

(5) Momentarily press AUX button.

Calling Station

(5) Momentarily press AUX button.

15S 2, SECTION 592-019-100

(6) Momentarily press DD2 butfon (DD2 button
illuminates).

(7) Dial distant DDD1 number.
Called Station

(6) DD1 button illuminates during ringing
cycle.

(7) Momentarily press DD1 button (DD1 button
illuminates).

Notes:

(1) The TALK button illuminates only at the
Called Station as a reminder to the attendant
that he must enter the data mode first.

(2) Both stations remain off-hook in establishing

the second call. If the second call is lost
or misdialed, the calling station may momentarily
go on-hook to regain dial tone without losing
the first call.

(3) The DD1 and DD2 lamps illuminate during

ringing cycles to signal the attendant that
the call is being made on the DD1 or DD2 line.
The DD1 and DD2 lamps then illuminate and
remain illuminated when the DD1 and DD2 buttons
are pressed.

3.50 The procedure for entering the data mode
is as follows:

Called Station

(1) Momentarily press the DATA button.
(DATA button will illuminate.)

(2) Replace handset on-hook.
Calling Station
(1) Listen for a 2025-Hz answer-back tone
which will last for 3 to 5 seconds and be
followed by a lower pitched tone.
(2) As soon as the lower pitched tone is

heard, momentarily press the DATA button.
(DATA button will illuminate.)

(3) Replace handset on-hook.
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Note: The Called Station must enter the
data mode first. It is required that the
customer interface signal data terminal ready
(DTR) be ON before entering the data mode.
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If DTR is not ON, the DATA button will not
illuminate and the call will be dropped. To
return to the talk mode at either station, lift
the handset and press the TALK button.



