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WARNING

This equipment generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions manual, may cause interference to radio communica-
tions. it has been tested and found to comply with the limits for a Class A computing device
pursuant to Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable
protection against such interference when operated in a commercial environment. Operation of
this equipment in a residential area is likely to cause interference, in which case the user, at his
own expense, will be required to take whatever measures may be required to correct the
interference.

NOTICE

The information contained in this document is believed to be accurate in all respects but is not
warranted by Mitel Corporation {Mitel). The information is subject to change without notice and
should not be construed in any way as a commitment by Mitel or any of its affiliates or
subsidiaries. Mitel and its affiliates and subsidiaries assume no responsibility for any errors or
omissions in this document. Revisions of this document or new editions of it may be issued to
incorporate such changes.
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SECTION MITL9102-095-000-NA

1. GENERAL

1.01  This Section lists the MITEL Standard Practices pertaining to the
S$X-20 communications system.

Reason for Issue
102 This Section is issued to indicate the issue levels of the MITEL
Standard Practices contained in this perfect-bound technical
manual. Also contained in this Section are brief descriptions of the
content of each section within the manual.
2. DOCUMENTATION

Documentation Index

2.01 The complete set of practices are contained in one volume as
listed in Table 2-1.

Note: System programming forms are contained in Part Number

9180-095-205-NA, Programming Forms. This document is not
part of the perfect-bound technical manual.
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TABLE 2-1
DOCUMENT LIST

Section

Title

Issue Number

MITLS102~-035-100-NA
MITL9102-095-105-NA
MITL9102-095-106-NA

MITL9102-085-150-NA
MITL9102~-095-180-NA
MITL9102-095-200-NA

MITL9102-095-210-NA
MITL9102-095-212-NA
MITL9102-095-215-NA
MITL9102-095-220-NA
MITL9102-095-301-NA

MITL9102-095-315-NA
MITLS102-095-350-NA

MITL9102-095-451-NA

General Description
Features Description

SUPERSET 3™ and SUPERSET
4™ Description

Ordering Information
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Remote Maintenance,
Administration
and Test System (RMATS)

Attendant Console Description
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and General Maintenance
Information

Station Message Detail
Recording (SMDR)
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Issue 3, March 1985
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Description of Sections

2.02

in this manual, the only numbers which normaily change from
section to section, are the last three numbers (i.e., —100); all

others remain the same. For a complete description of the content of
each section, refer to the following:

(a)

(b)

{c)

(d})

(e)

{f)

(9)

(h)

(i}

(i)

(k}

MITL9102-095~-100-NA, General Description, contains a brief
description of the SX-20 system, and gives the reader guidance
as to the content of other pertinent sections.

MITL9102-095-105-NA, Features Description, describes all the
features available on the system along with the programming
required, special conditions peculiar to that feature, and the
feature operation.

MITL9102-095-106-NA, SUPERSET 3 and SUPERSET 4 Descrip-
tion, contains complete descriptions of the features relating to
the SUPERSET 3 set and the SUPERSET 4 set used in conjunc-
tion with the SX-20 PABX.

MITLS102-095-150-NA, Ordering Information, lists the equip-
ment that can be ordered for the SX-20 communications sys—
tem.

MITL9102-095-180-NA, Engineering Information, contains tech-
nical information relating to the $X-20 system.

MITLS102-095-200-NA, Shipping, Receiving, and Instaliation
Procedures, provides information required to install the system
efficiently.

MITLO102-095-210-NA, System Programming, describes how
the system is programmed and the register content of each
Command Number. All the forms needed to be completed be-
fore programming the system are given in
PN9180-095-205-NA, Programming Forms.

MITL9102-095-212-NA, Toll Control Description, contains a de-
tailed description of the Toll Control package used by Generic
503.

MITL9102-095-215-NA, System Test Procedures, is used to test
the entire system to ensure everything has been properly in-
stalled and programmed.

MITL9102-095-220-NA, System Speed Call, contains informa-
tion regarding System Speed Call for Generic 503.

MITLO102-095-301-NA, Remote Maintenance and Administra—
tion Test System (RMATS), contains information relating to
RMATS. Included in this section is some installation, program-
ming and operational information.

Page 3
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Page 4

(0

(m)

(n)

MITL9102-095-315-NA, Attendant Conscle Description, de-
scribes the $X-20 Attendant Console used with Generic 503.

MITL9102-095-350-NA, Troubleshooting Procedures and Gen-
eral Maintenance Information, describes the troubleshooting
procedures if there is a problem with the operation of the
S§X-20 system after installation and/or programming.

MITL9102-085-451-NA, Station Message Detail Recording
{SMDR), describes aspects of SMDR, including installation, pro-
gramming and operational parameters.
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1. GENERAL

2. GENERAL

1.01 This Section contains a brief description and general overview
of the SX-20 communications system. A general description of
the SUPERSET 3 set and the SUPERSET 4 set is also included.

Reason for Issue

1.02 This Section has been issued to describe the Generic 503 fea-
ture package.

Documentation Description

1.03 The documentation package available for Generic 503 consists
of the Documentation Index. The index lists all the documents,
and a brief description of the contents of each one.

DESCRIPTION

201 The SX-20 system is an extremely compact and reliable elec—

tronic telephone communications system employing solid-state
space division switching and stored program control. The system can
accommodate up to 8 trunks and 72 stations or 12 trunks and 48
stations (as shown in Figure 2-1}, using either a fixed or flexible
numbering plan. If SUPERSET sets are installed, the system can provide
a maximum of 64 stations and 8 trunks or 40 stations and 12 trunks
(refer to Figure 2-2). The SX-20 system is compatible with most
Private Branch Exchanges (PBX) and Central Office (CO) equipment, and
provides:

Low power consumption

Small size

Low card count

Simultaneous use of DTMF and Rotary Dial stations
Selection of fixed or flexible numbering plans

{ONE 8-STATION  (TWO B-STATION {ONE 24-STATION (ONE 24-STATION (TWO 24-STATION (TWO 24-STATION (THREE 24-STATION

LINE CARD} LINE CARDS) LINE CARD} LINE CARD AND LINE CARDS} LINE CARDS AND LINE CARDS}
ONE 8-STATION ONE 3-STATION
LINE CARD) LINE CARD) %3890

AT
AN
\\\\\\\\\\\

AN

DAY

AN
W

16 48 72

Figure 2-1 Line/Trunk Configurations
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Figure 2-2 SUPERSET Line/Trunk Configurations
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Wide range of operating features

Two power failure transfer circuits

Standard cabinet call status display and optional remote display
Choice of console or consoleless operation

SUPERSET 3 set and SUPERSET 4 set operation.

2.02 Much of the equipment incorporated into the SX-20 system is

common to other MITEL products, such as the SX-10™ and
SUPER 10™ PABXs; a fact that can be of great significance for extra
stock and maintenance considerations.

2.03 The S$X-20 system consists of a single unit containing the

system power supply, switching circuitry and the Cabinet Call
Status Display. All connections between the SX-20 system, the dis-
tribution frame and the console are made using 25-pair connectorized
cables.

2.04 Attractive design, small size - 168 mm (6.6 in.} x 419 mm (16.5

in.) x 566 mm (22.3 in.) (approximately 1.4 cubic feet) - and the
capability of wall- or desk-mounting, allows the $X-20 system to be
located in any office environment.

Installation

2.05 Installation of the SX-20 system consists of placing the equip-

ment cabinet in the desired position, inserting the printed cir-
cuit boards in the required configuration and plugging the various
cables into the appropriate sockets. Once the above has been com-
pleted, apply power and program the customer data. System expansion
is achieved by the insertion of additional plug-in circuit boards. Refer
to Section MITL9102-095-200-NA, Shipping, Receiving and Installation
Procedures. ‘

Maintenance

206 The low card count {maximum of five card types), modular

design, and functional packaging of the SX-20 system permit
rapid location of a defective item in the event of a circuit maifunction.
If a malfunction occurs, the automatic diagnostic routines indicate to
the service personnel, via alarm codes displayed in the numerical
portion of the display, the suspect field-replaceable unit. Refer to
Section MITL9102-095-350-NA, Troubleshooting Procedures and Gen-
eral Maintenance Information.

System Expansion
2.07 System expansion is achieved by the addition of printed circuit
cards. Lines are added in increments of 8 or 24 and CO trunks

in increments of 2. The maximum configuration is 48 lines and 12 CO
trunks, or for low traffic applications, 72 lines and 8 CO trunks.

Page 3
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3. PHYSICAL DESCRIPTION

A. SX-20 PABX

3.01 The SX-20 system consists of a metal chassis (holding the

circuit cards, power supply, etc.) and an impact-resistant plastic
cover. The overall dimensions of the SX-20 system are shown in
Figure 3-1. The total weight of a fully equipped system is approxi-
mately 13.2 kg (29 Ib).

Chassis

3.02 The 8X-20 chassis holds the system power supply, the coeling

fan, the Universal Console Connector Card and the equipment
backplane. The equipment cards plug into the backplane and are held
in position by card retainers. The hinged chassis side panel allows
easy access to the circuit cards for removal and insertion. The chassis
is completely enclosed within the lockable equipment case.

168 mm
{6.6 in.)

X933R3A0

Page 4

Figure 3-1 $X-20 Equipment Cabinet
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Printed Circuit Cards

3.03 All printed circuit cards employed in the system are identical in

construction, and consist of a fiberglass board with printed
circuit patterns on both of their faces. Located on the front edge of the
circuit board is an extractor clip which allows the cards to be easily
removed from the equipment chassis. Each of the card types have a
keyed connector preventing that card from being plugged into the
incorrect card slot.

3.04 The system uses the following circuit cards: Line Cards, Trunk

Expander Card, Miscellaneous Card, CPU Il Card, Trunk Modules,
PROM/RAM Module and RMATS Module. Refer to Table 3-1 for the
dimensions and weights of each card, plus Section
MITL9102-095-180-NA, Engineering Information, for a detailed de-
scription.

TABLE 3-1
CARD TYPES
Card Type Dimensions Weight
CPU Il Card 259 mm X 406 mm .9 kg
(10.2 in. X 16 in.) {2.0 Ib)
Miscellaneous | 259 mm X 406 mm 675 kg
Card (10.2 in. X 16 in.) {1.5 Ib)
Line Card 328 mm X 203 mm .b4 kg
(eight or 24 (12.8 in. X 8 in.) (1.2 Ib)
lines)
PROM/RAM 183 mm X 178 mm .20 kg
Module {7.2in. X 7.0 in) (43 Ib)
SUPERSET Line | 328 mm X 203 mm b4 kg
Card {12.9 in. X 8 in.) (1.2 Ib)
RMATS Module | 102 mm X 114 mm .073 kg
{4.0 in. X 4.5 in.} (.16 Ib)
Trunk Module 152 mm X 111 mm A7 kg
(6 in. X 4.38 in.) {37 1b)
Trunk Expander | 328 mm X 203 mm .45 kg
Card (12.9 in. X 8 in) {1.0 Ih)

Primary Power Supply

3.05 The primary power supply for the system is mounted at the

rear of the equipment chassis and provides all the system
power from a 105-125 Vac, 47-63 Hz input with a maximum current
drain of 3 A (230 V operation optional).

Page 5



SECTION MITL9102-095-100-NA

{14.4 in)

)

160 mm
{6.3 in.)

X5607AD
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Figure 3-2 SX-20 Attendant Console

Cooling Fan

3.06 A quiet, full speed cooling fan is mounted at the rear of the

cabinet. The fan draws cooling air through a filter mounted at
the base of the cabinet and passes it over the circuit boards. The
cooling air exits through vents in the side of the cabinet. A tempera-
ture sensor protects the circuit cards in the event of a fan failure by
automatically disconnecting the power feed.

Attendant Console

3.07 The S$X-20 system may be operated as a console or console-
less system. The Generic 503 feature package is used in con-
junction with the MITEL SX-20 Attendant Console (as shown in Figure
3-2). The Attendant Consocle contains a full Call Status Display and
sophisticated caill handling features, including a 9-key Direct Station
Selection and Superfunction keys {refer to Figure 3-3). Refer to Section
MITL9102-095-315-NA, Attendant Console Description.

3.08 As a consoleless system, a single line telephone may be used
in conjunction with the Remote Call Status Display as a tem-
porary or night attendant position, with a subset of Attendant Console
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DIRECT STATION
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X5290R2

Figure 3-3 Keyboard Layout

features and full Call Status Display information. Refer to Section
MITLS102-095-105-NA, Features Description (Test Line).

309 The Attendant Console used with the SX-20 system is con-

nected to the equipment cabinet by a 25-pair connectorized
cable of up to 152 m (500 ft) maximum length. Refer to Section
MITL9102-095~200-NA, Shipping, Receiving and Installation Proce-
dures, for wiring details.

Call Status Display

3.10 The Cabinet Call Status Display, located in the esquipment cabi-

net, shows the active status of each line and trunk via a Busy
Lamp Field. The time-of-day (if idle), programming information, alarms,
called and caliing party numbers are shown in an 8-digit numerical
display. Four System Status LEDs indicate Night Service, ringer off,
Equipment Busied, and Call Block. The display is seen through the
transparent faceplate mounted on the front of the chassis.

Optional Remote Call Status Display
3.11 An Optional Remote Display (refer to Figure 3-4) can he con-
nected via the remote display jack on the Universal Console

Connector Card. This display provides all information available with the
cabinet display. When the Miscellaneous Card is used, a 22-gauge

Page 7
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4-wire cable may be used to extend the length of the cable. In addition
to the information avallable with the cabinet display, the remote dis-
play provides:

Call Waiting indication

Call Park Slot Occupancy indication

Display of all stations with Message Waiting applied
Programmable Busy Lamp Field

Alarms, Pager, Reserve Power LEDs.

3.12 The numerical portion of the display consists of eight digits

which show the same information as the cabinet Call Status
Display. The display may be used in an interactive mode during pro-
gramming and maintenance (refer to Section MITL9102-095-350-NA,
Troubleshooting and General Maintenance).

3.13 The Remote Display may be used with the Test Line as a

temporary or night attendant position with a full Call Status
Display. When programming or maintenance is performed from the
Test Line, the information is displayed on the remote and cabinet
displays only. The console continues to display its current call status.
When programming from the Attendant Console, the information is
displayed on the Consocle Call Status Display only. The remote and
cabinet displays continue to have the time shown in their respective
7-segment displays.

XG6785

Page 8

Figure 3-4 $X-20 Optional Remote Call Status Display
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Test Line

3.14 The Test Line is assigned to Equipment Number 1. The station

connected to this line can be used (dependent on the CPU Il
Card switch settings) as a normal station, or to perform any of the
following tasks:

(a) Programming/reviewing the user data.
(b} All attendant functions including -

Examining/deleting alarm indicators

Busying out/restoring trunks

Accessing busied-out/free trunks for testing
Placing/removing system from night service
Setting time—-of-day (12/24-hour clock)
Lamp test

Cancelling all alarms and busy-outs.

315 The Test Line may be used in conjunction with the Remote
Display to provide a second single line attendant position. It
may be located up to 152 m (500 ft) from the equipment cabinet.

B. SUPERSET 3 AND SUPERSET 4 Sets

3.16 The SUPERSET set is an advanced microprocessor-controlled

telephone set, employing digitally controlled integrated circuit-
ry. The SUPERSET set can be used with the $X-20 system only when
fitted with the SUPERSET Line Card. Up to 16 SUPERSET sets can be
used with Generic 503 (one SUPERSET Line Card).

317 The SUPERSET 3 set provides the following features:

e Handsfree operation.

¢ Single button feature activation.

e Multiline appearances (installer-programmed) of up to three
lines including Prime Line (set directory number). Multiline ap-
pearances may be a mixture of PABX lines and trunks, and may
also be multi—appearances of same line.

12 speed call butions.

Automatic selection of Prime Line.

Pushbutton selection of non—Prime Line.

Automatic ringing line selection (PABX programmed option).
Hoid function for any call at the set.

Volume controls for ringer and loudspeaker.

3.18 The SUPERSET 4 set is very similar to the SUPERSET 3 set but

features a liquid crystal display, and offers more features 1o the
user. The SUPERSET 4 set provides all the features that the SUPERSET
3 set offers plus the following:

e Multiline appearances (instalier—-programmed) of up to 15 lines
including primary line (set directory number). Multiline appear-

Page 9
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Page 10

4. FEATURES

ances may be a mixture of PABX lines and trunks, and may also
be multi-appearances of the same line.

® Speed call entry at each unassigned line.

e User programming of call forward destination number, and
speed call entry.

o Handsfree operation, with switchable microphone.

¢ Ringer pitch control for discriminating ringing.

3.19 A complete description of features available with SUPERSET 3
and SUPERSET 4 sets is found in Section MITL9102-095-
106—-NA.

4.01 The SX-20 system offers a full complement of features used in

small business and standard hotel/motel applications. Table 4-1
lists the features available with Generic 503. For a complete descrip-
tion of features in the SX-20 system, refer to Section MITL9102-095-
105-NA, Features Description.

Feature Provisioning

4.02 Station Features. All station features provided by the SX-20

system may be grouped into nine different Classes of Service
(COS). Each Class of Service may contain any nonconflicting mixture of
features. Feature programming for stations is achieved by assigning
each station in the system a particular COS and determining which
system features are accessible from that station. For the description of
features in the SX-20 system, refer to Section MITL102-095-105-NA,
Features Description.

4.03 Console Features. Certain Attendant Console features may be

enabled when programming. These programmable features
concern Programmable Function keys which may not be required in all
customer applications. There are three such programmable keys on the
console. All other console functions are fixed and do not require
programming. Refer to Section MITL9102-085-315~NA for a complete
description of the Attendant Console.

4.04 SUPERSET Features. Features accessible to SUPERSET sets

are grouped in the same way as station features; ie., nine
different Classes of Service (COS). For a complete description, refer to
Section MITL9102-095-106—-NA.

Programming

4.05 Programming the system is easy, takes little time and can be

carried out from the Attendant Console or the Test Line. This
process consists of keying in the appropriate numerical information
from the console dial keypad, or Test Line, until all programming
requirements have been entered. The information provided to the sys-
tem is stored in Random Access Memory (RAM). In the event of a
complete power failure, the programmed data is preserved by a NiCad
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battery. This battery maintains the memory contents intact for up to 4
weeks.

5. SYSTEM OPERATION

5.01 The S8X-20 system is a solid-state communications system

employing space division switching and microprocessor control
of call processing. A block diagram of the §X-20 system is shown in
Figure 5-1.

5.02 The microprocessor can access all areas of the SX-20 system

either for information or to change the state of the equipment.
The microprocessor scans the lines, trunks and the Attendant Console,
and controls the connections to the 12 speech paths. All the lines,
trunks and the Attendant Console have access to each of the 12
speech paths.

5.03 Power Failure Transfer. The power failure transfer relays pro-

vided can operate two Central Office trunks to station lines. For
a complete description, refer to Section MITL9102-095-180-NA, En-
gineering Information.

Page 11
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TABLE 4-1
SYSTEM FEATURES

Access Trunk by Equipment Number
Alarm Indicators

Attendant Access

§X-20 Attendant Console

Attendant Overflow to TAFAS
Automatic Callback - Busy
Automatic Diagnostics
Automatic Station Release
Automatic Wake—-Up

Behind PABX Operation

Bell Off

Block Programming

Busy Lamp Field

Calibrated Flash

Call Biock

Call Direction

Call Forwarding - Busy

Call Forwarding — Don’'t Answer
Call Forwarding - Follow Me
Call Hold {Attendant)

Call Hold {Station)

Call Selection

Camp-0On

Class of Service

Configuration Switches

Consoleless Operation

Data Dump/Load

Data Line Security

Dial Call Pickup

Dictation Trunks

Direct-In Lines

Direct Qutward Dialing

Direct Station Selection (DSS)

Direct Inward System Access (DISA)
Trunks

Discriminating Ringing

Distinctive Callback Ringing

Distinctive Dial Tone

Attendant and Maintenance Functions

Call Status Display (Cabinet and Remote)

E&M Trunks

Executive Busy Override (Console)

Executive Busy Override (Stations)

External Call Forwarding

Flash Disable

Flash for Attendant

Flash Is Release

Flexible Night Service

Flexible Numbering Plan

Housephone (Manual Line)

Identified Trunk Group

Incoming Call ldentification

Individual Trunk Access

Last Number Redial

Lockout on Stations

Make/Break Ratio and Pulse Rate

Message Register Audit

Message Registration

Message Waiting

Message Waiting Indication during Day
Service Only

Mixed Station Dialing

Music on Hold

Night Bells

Paging Access

Paging {Attendant)

Power Failure Restart

Power Failure Transfer

Printer Port

Programming

RMATS (Remote Maintenance
Administration and Test System)

Restrictive Station Control

Reversal Meaning

Ring Group

Rotary Dial Pulse-to-Digit Translation

Selectabie Ringing Frequency

Selectable Tone Plans

Speech Path Access

Page 12
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TABLE 4-1 (Cont'd)
SYSTEM FEATURES

Station Calls to Attendant Night Answer
Point '

Station Feature Reset

Station Hunting

Station Message Detail Recording (SMDR)

Station Switchhook-Flash Timing

Station Transfer Security

SUPERSET 3 Set and SUPERSET 4 Set

System Administration Access Code
Display/Security Codes

System Security Code Programming

System Speed Call

Test Lines

Time Display

Toll Control

Tone-to-Pulse Conversion
Transter/Add-0On/Consultation Hold
Transfer Dial Tone

Trunk-to-Trunk plus Station Conferencing
Trunk Alarm Control

Trunk Answer From Any Station (TAFAS)
Trunk Busy-0Out Enable

Trunk Emergency Release

Trunk Group Overfiow

Trunk Groups

Trunk Status Display

Unlimited Wait for Dial Tone

User Security Code Programming

Wait for Dial Tone

Page 13
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Figure 5-1 $X-20 Block Diagram
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SECTION MITL9102-095-105-NA

1. GENERAL

1.01

This Section contains & description of the features provided by
the $X-20 PABX and Generic 503. The selection of features and

services is subject to minimal constraints, allowing each system to be
configured to meet the individual requirements of the customer.

Reason for Issue

1.02

1.03

This Section has been issued to describe the features available
with Generic 503.

Detailed instructions for the programming and testing of each
feature are given in the following Sections:

Section MITL9102-095-210-NA, System Programming

Saction MITLS102-085-215-NA, System Test Procedures.

2. FEATURES DESCR!PTION

2.0

Note:

This Part contains a description of each feature provided by the
system. Each description contains four subparts:

Description - a detailed description of the feature or service.
Conditions - a list of any special condition which should be
taken into account when selecting the feature or service.
Programming - the parameters which must be programmed to
allow selection and operation of the feature or service. .
Operation - a brief description of the feature operation. In a
number of attendant feature operations the % symbol or 71 is
shown. This is the Attendant Function Access Code.

It is assumed throughout this Section that Default Data is

used and only the console is being used to perform the
features described.
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ALARM INDICATORS (CON)

Description

A console alarm indicates that there has been a malfunction within the
console. Call processing continues but the console operation is im-
paired. An external alarm (if connected) also rings. Refer to Section
MITL9102-095-200-NA, Shipping, Receiving and Installation Proce-
dures.

Conditions

® The system goes into Night Service.

Programming

None
Operation
If there has been a malfunction (i.e., checksum error), the CON Alarm

LED lights. Refer to Section MITL9102-095-350-NA, Troubleshooting
Procedures and General Maintenance Information.
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ALARM INDICATORS (MAJ)

Description

If the console does not receive any data from the system for 2
seconds, the MAJ LED lights, indicating there has been a malfunction
between the PABX and the console. All other displays and indicators
go dark, leaving only the MAJ LED lit. If the console handset is re-
moved, there is no power to the console and the system automatically
goes into Night Service.

Conditions

None

Programming

None
Operation

Refer to Section MITL9102-095-350-NA, Troubleshooting Procedures
and General Maintenance information.
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ALARM INDICATORS (MIN)

Description

The system continuously checks its own operation and, if a8 malfunc-
tion is detected, raises an alarm. Alarms are indicated by:

® The consoale bell rings.

® The ALARM key LED and the MIN Alarm LED on the Attendant
Console flash.

e The A1 LED flashes on the Remote Display.

® The closure of an alarm contact.

The cause of the alarm may be determined by pressing the ALARM key
or dialing the required Attendant Function Code (from either the Test
Line or the Attendant Conscle), and interpreting the code shown on the
System Call Status Display. For a full description of each alarm indica—
tion, refer to Section MITL9102-095-350-NA, Troubleshooting Proce-
dures and General Maintenance Information.

Conditions

e If the console bell has been disabled, the alarm indicators are
visual only.
e [Up to eight alarm indications may be stored by the system.

Programming

None
Operation
To Display the Most Recent Alarm Data:

e Dial the Attendant Function Access Code (71 or ).

® Dial 13 - check alarm code shown on the numeric portion of
the Call Status Display and record in the Trouble Log.

® Press the RELEASE key. The alarm data is stored in the system
memories, the audible alarm is cancelled and the system is
returned to0 normal call processing.

e Note whether the equipment busied (EQPT BUSIED) LED is
flashing.

To Sequentially Display All Entries in the Alarm Queue and Cancel the
Alarm Indication at the Console as Displayed:

e Dial the Attendant Function Access Code (71 or %).

e Dial 31 -~ record the alarm code and the number of the device
affected (shown on the display portion of the Call Status Dis-
play). The alarm indications clear {removed from memory) se-

' quentially but does not de-busy the equipment which has been
busied-out. Record the alarm in the Trouble Log.
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Dial % - the current alarm data is deleted from the system
memories and the previous alarm code displayed. All alarm
codes (up to eight) held in the system memories, may be
displayed sequentially and deleted in this manner. When all
alarm data has been displayed and removed from the console
alarm queue, the display shows dashes. Please note that al-
though the alarms have been cancelled, the equipment which
caused the alarm is still busied-out.

Press the RELEASE key. The system returns to normal call pro—
cessing.

Note whether the equipment busied (EQPT BUSIED) LED is
flashing.

To Cancel All Alarm Data, Alarm Indications and Busy-Outs:

Dial the Attendant Function Access Code (71 or x).
Dial 32 - all alarm data, alarm indications and busy-outs are
cancelled.
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ATTENDANT ACCESS

Description

This feature automa_ticallv routes a station that dials the Attendant
Access Code to the Attendant Console. The attendant is alerted to the
call by the DIAL 0 and ANSWER key LEDs flashing and the console bell
ringing.

Conditions

® Numbering Plan conflicts are not permitted. Station calls to the
Attendant Night Answer Point routes these calls to a defined
station during Night Service, System Options Programming
(Command 601}, Register 4.

® Station calls to attendant routed to TAFAS routes these calls to
the Night Bells if the Attendant Console is not in use or when
TAFAS Overflow is in effect (if one of the console keys has
been programmed as a TAFAS Overflow key, System Options
Programming, Command 601, Register 4).

Programming
Feature Access Code Programming (Command 602);

e The Attendant Access Code defaults to 0.
® The default code may be used or it may be changed.

Operation
To Answer a DIAL 0 Call:

® Press the ANSWER or DIAL 0 key — the ANSWER key LED lights
solid, the number of the calling station is displayed on the left
of the Call Status Display and the attendant is connected to the
calling station.

Note: |If additional calls arrive while the Attendant Console is al-
ready engaged in a call, the Call Waiting Indicator displays the
number of calls waiting to be answered. In addition, the con-
sole bell rings intermittently to indicate that there are calls

waiting.
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ATTENDANT CONSOLE

Description

The console is connected to the equipment cabinet by a 25-pair cable.
The various status displays show the active status of each station (on
the Extension Status), each trunk (on the Trunk Status Display), the
time-of-day and the called and calling numbers {on an 8-digit numeri-
cal display). Refer to ATTENDANT CALL STATUS DISPLAY, INCOMING
CALL IDENTIFICATION, ATTENDANT AND MAINTENANCE FUNCTIONS in
this Section. The Attendant Console has 30 keys in addition to the dial
key pad. The function of these keys can be divided into two groups:
the nine Direct Station Select (DSS) keys each of which may be as-
signed to a station, Trunk Group, Ring Group or Hunt Group; and the
Function keys {(some of which are programmable) which are laid out to
provide efficient attendant call processing, control and support. The
keys available on the console are:

CANCEL

RELEASE

ANSWER

BOTH

SPLIT

RECALL

DIAL O

LDN 1,2, 3

HOLD 1, 2,3

NIGHT SERVICE

ALARM

STATUS

BELL OFF

MSG REG (Programmable)
MSG WAIT

PAGE (Programmable)

CALL BLOCK (Programmable)
OVERFLOW (Programmable)
OVERRIDE (Programmable)
AUTO WAKE-UP (Programmable).

Conditions

e Personality Module, Part Number 9102-009-004~-NA must be
used.

e For DSS keys, refer to DIRECT STATION SELECTION in this
Section.

e Refer to Section MITL9102-095-315-NA, Attendant Console De-
scription for complete details on the console.

Programming
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® Three keys on the console are programmable. For location of
these keys, refer to Section MITL9102-095-210-NA, System
Programming.

e Of the 11 special functions provided by the Function keys {the
MSG REG key also provides Restrictive Station Control), six are
programmable. Refer to Function Key Programming (Command
972) in Section MITL9102-085-210-NA, System Programming.

® Assign one function to each of the three programmable keys.

Operation

® Refer to the Attendant Console Guide (Part Number
9180-953-101-NA} and Section MITL9102-095-315-NA for fur-
ther details.
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ATTENDANT CONSOLE DISPLAY

Description

The Attendant Console display indicates the following:

Attendant and Maintenance functions
System programming data

Alarms

Call Status information

The Attendant Console includes the following displays:

ALARM DISPLAY:

MIN LED: This LED flashes when the system has detected a
malfunction. Refer to Section MITL9100-083-350-NA, Troubleshooting
Procedures and Genera! Maintenance Information for alarm code
interpretations.

CON LED: This LED lights when the system has detected a
malfunction within the console. Refer to Section
MITLY102-095-350-NA, Troubleshooting Procedures and General
Maintenance Information.

MAJ LED: This LED lights when the consoie does not receive any
data from the system for 2 seconds. All other displays and indicators
go dark. Refer to Section MITL9102-095-350-NA, Troubleshooting
Procedures and General Maintenance Information.

Extension Status (Busy Lamp Field) Display: The Extension Status in-
dicates the active status of each station. If the LED is on, the station is
busy or ringing. If the LED is off, the station is idle. If the LED is
flashing, the station is on hold at the console.

SYSTEM STATUS DISPLAY:

EQPT BUSIED LED: This LED is lit when an equipment unit is
busied-out.

BELL OFF LED: This LED is lit when the Attendant Console ringer has
been disabled.

NIGHT LED: This LED is lit when the system is in Night Service.

CALL BLOCK LED: This LED is lit when the Call Block feature is
activated. Refer to CALL BLOCK in this Section.

RES PWR LED: This LED is lit when the system is operating on
Reserve Battery Backup.

CALL WAITING DISPLAY:
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TABLE 2-1

ATTENDANT AND MAINTENANGE FUNCTIONS

Function

Code

Night Service - ON
Night Service — GFF
Identifying and Clearing Audible Alarms¥

Set 12-Hour Clock (entered in 24-hour mode)

Set 24-Hour Clock

Lamp Test '

Lamp Test {on Remote Display only)
Background Music - ON

Background Music - OFF

Access Trunk by Equipment Number

Trunk Emergency Release

Flexible Night Service

Message Registration/Restrictive Station
Control

Call Block - ON
Call Block - OFF
Access Speech Path by Equipment Number

Display All Message Waiting
Cancel All Message Waiting
Alarm Clear/Cancel Alarm Indications

Cancel All Alarms, Alarm Indicators
and Busy-Outs
Busy QOut Trunk

Busy Out DTMF Generator
Busy Out DTMF Receiver

Busy QOut Dial Tone Detector
Busy Qut Speech Path
Unbusy Trunk

Unbusy DTMF Generator
Unbusy DTMF Receiver

Unbusy Dial Tone Detector

Unbusy Speech Path

*11

*12

*13

¥14 + 2-digit hours,
2—-digit minutes

¥15 + 2-digit hours,
2-digit minutes

*16

*16

*17

»*18

19 + Trunk
Equipment Number

%20 + Trunk
Equipment Number

%21 + Trunk
Equipment Number +
new Night Answer
Point Station No.

¥22 + Station
Number

%*23
*24

*%27 + Speech
Path Number

%28
%28
*31
%32

¥41 + Trunk
Equipment Number

%42

»x43 + DTMF
Receiver Number

»¥44 + Dial Tone
Detector Number
*%45 + Speech

Path Number

¥51 + Trunk
Equipment Number
#52

%53 + DTMF
Receiver Number

54 + Dial Tone
Detector Number

b5 + Speech
Path Number
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TABLE 2-1 (CONT'D)
ATTENDANT AND MAINTENANCE FUNCTIONS

Function Code
To view Speed Dial Numbers *60 + two digits in
programmed at the Prime Station/Conscle | the range 10 - 69
To program the Speed Dial Numbers x6b + two digits in
for the Prime Station/Console the range 10 - 69
To program Automatic Wake-Up at %71 + Station
a station Number
To view Automatic Wake-Up time at »#72 + Station
a station Number
Message Registration Audit *73
Printer — Suspend *75 + ¥
Printer — Purge and Suspend x75 + 0
Printer — Resume 75 + B
Set date at the console *80 + DD-MM-YY
{Displayed on Remote Display '
and the SUPERSET 4 sets)
Data Dump »97 + Security Code
Data Load x98 + Security Code
System Status - Trunks H#990x%
System Status - Stations #991%
System Status — System 1992x
Software ldentity Display 1999

+ This function may be accessed by using a console key.
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ATTENDANT OVERFLOW TO TAFAS
Description

This feature ensures that all calls coming to the Attendant Console
{(when the system is in Day Service) are answered when the console is
idle or unmanned. The calls which have not been answered within a
defined time-out, are routed to TAFAS. Any station having TAFAS
pickup enabled in its Class of Service, can pick up the overflow calls.
Console calls overflow to TAFAS if the preprogrammed time-out has
expired, or if the programmable TAFAS Overflow key at the console
has been pressed.

Conditions

e The system may be programmed s0 all incoming calls may be
picked up thrcugh TAFAS/Night Bells.

® If the console is in use, then calls overflow to TAFAS only after
the TAFAS Overflow key is pressed.

e |f the TAFAS Overflow key is not pressed, then after the first
call at the console which exceeds the TAFAS time-out, all
subsequent calls route to Night Bells equipment immediately,
until the console is used.

® A station cannot place a call on Consultation Hold, then answer
a TAFAS call

Programming
System Options Programming (Command 601), Register 4:

e Day TAFAS Mode must be set to 1 (Immediate Switching to
TAFAS) or 2 (Automatic Switching to TAFAS After Time-out).
Default is 2.

e Night TAFAS Mode must be set to 1 (Immediate Switching to
TAFAS) or 2 (Automatic Switching to TAFAS After Time—out).
Default is 1.

e Station calls to Attendant or Test Line Routed to Night Bells
should be set to 1 (Enable During Day Service), 2 (Enable During
Night Service} or 3 (Enable During Both Day and Night Service).
Default is 1. .

e Set Automatic Switching to TAFAS Time-out to desired time-
out (1 = 7 x 10 Seconds). Default is 3 (30 Seconds}.

Feature Access Code Programming (Command 602), Register 9:

® Assign required TAFAS Pickup Access Code. Default is 57.
Class-of-Service Programming (Commands 611 ~ 619), Register 3.

e TAFAS Access must be specified as 1 (Enable Pickup from Night

Bells) or 2 {Enable Pickup from Night Bells/Attendant). Default is
2.
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Function Key Programming (Command 972):

e Program one of the Programmable Function keys (1 through 3}
as the TAFAS Overflow key.

Operation

Incoming Call to TAFAS/Night Bells Pickup:
s At station - lift handset and dial TAFAS Pickup Access Code.
e The station is connected to the call.

e At a SUPERSET 4 set. - lift handset and press the NIGHT ANS
feature button.
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AUTOMATIC CALLBACK - BUSY

Description

Automatic Callback - Busy allows a station user, upon encountering a
busy station number or trunk group, to have the call completed when
the busy number becomes free. After the feature has been activated,
the system continuously monitors the originating station and the
called number. When both parties become idle, the system rings the
originating station using distinctive ringing, if desired. When the origi-
nating station answers, the called station is rung or dial tone from a
trunk in the required trunk group is heard. If more than one callback
request is active on any number, the requests are queued and serviced
on a first—in, first—out basis,

Conditions

e The Automatic Callback Access Code is 6. This code is not
programmable.

® The Automatic Callback Access Code (6} must be dialed within
10 seconds of receiving busy tone.

e An individual callback cannot be cancelled by the attendant.

® A callback always rings the originating station; Call Forwarding
has no effect.

¢ Automatic Callback may be activated on station numbers and
Trunk Group Access Codes only.

e Up to 16 callback requests may be active within the system at
any time. '

e Callbacks from stations are cancelled (by the station only) upon
dialing 444 (Station Feature Reset).

¢ |If the two parties involved in callback hold a conversation (not a
conference) before the callback is honoured, the callback is
cancelled automatically.

¢ Duplicate callback requests are ignored (the original callback
request is cancelled).

® |f a callback is not answered by the originating station within
four rings, it is automatically cancelled.

e If the called number (station only) becomes busy before the
originating party answers a callback, the originating party hears
a busy tone, but does not need to dial the Callback Code again
as this is performed automatically by the system. '

® All callback requests are lost after recovery from a power fail-
ure.

e Attendant cannot set up Automatic Callback — Busy.

e Automatic Callback cannot be set on Hunt Group(s) or Ring
Group(s).

e A callback cancels if not activated within 8 hours.
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Programming
System Options Programming (Command 601), Register 1:

e If desired, Distinctive Callback Ringing may be set to 1 (Enable).
Defauit is 1.

Class-of-Service Programming (Commands 611 -~ 619), Register 3:

e Automatic Callback - Busy must be set to 1 (Enable). Default is
1.

Operation
To Set Up an Automatic Caliback — Busy:

® Dial the required station number or Trunk Group Access Code -
busy tone is heard.

e Dial 6 (Caliback Access Code) within 10 seconds - dial tone is
returned and the station is available for normal use.

To Answer an Automatic Callback — Busy:

o The station user hears distinctive callback ringing.

e Lift handset - ringing tone is heard, the called station rings or
dial tone is heard from the trunk.

e If, on lifting the handset busy tone is heard - someone else has
accessed the trunk or station. The system sets up Automatic
Callback - Busy automatically unless the cailback was placed
on your own station.
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AUTOMATIC DIAGNOSTICS

Description

The SX-20 system continuously runs automatic diagnostic checks
which test the: memory, speech path connections, tone receivers, tone
generator, supervisory tones, dial tone detectors and speech path
biasing. If the automatic diagnostics detects a malfunctioning unit, the
unit is busied-out and an alarm is raised. Refer to ALARM INDICATORS
in this Section. For a full description of automatic diagnostics, refer to
Section MITL9102-095~180-NA, Engineering Information.

Conditions

® To run diagnostics, Configuration Switch 2 on the CPU |l Card
must be set to CLOSED.

e To disable diagnostics, Configuration Switch 2 on the CPU I
Card must be set to OPEN.

e The network trunk alarms may be disabled. Refer to TRUNK
ALARM CONTROL in this Section.

Programming
System Options Programming (Command 601), Register 2:
e Automatic Diagnostics must be set to 1 {Enable). Default is 1.
Operation
To Display the Total Number of Busied-Out Units:
® Press the STATUS key once - the total number of busied—out
units is shown on the left of the display (except trunks).
e Release the STATUS key — the display goes dark.
e Alternatively, dial #992x to display the individual devices of
busied-out units.
To Display the Total Number of Busied-Out Trunks:
® Press the STATUS key twice - the display indicates the status
of Trunks 1 - 8: 0 (trunk idle), 1 {trunk busy) and 2 (trunk
busied—-out).

® Press the STATUS key three times - the status of Trunks 8 - 12
are displayed.
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AUTOMATIC STATION RELEASE

Description

The $X-20 system automatically releases and locks out a station if the
user exceeds any of the following time—out periods:

¢ Dial Time-out. If a station user does not dial a digit within 10
seconds of receiving dial tone, dial tone is replaced with Re-
order tone. Reorder tone is applied for a period of 20 seconds.
If, during this time the station user flashes the switchhook, the
station connects immediately to a receiver. After 20 seconds of
reorder tone, the station is released and locked out. The station
user must go on-hook to re—establish service.

e Interdigit Time—-out. If, after dialing a digit, 2 user fails to dial
further digits within 10 seconds (the interdigit time—out period),
the receiver -is released and reorder tone is applied to the
station. if the station remains off-hook for an additional 20
secconds, reorder tone is removed and the station is locked out.
The station must go on—hook to re-establish service.

Conditions
None
Programming
None
Operation
None
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AUTOMATIC WAKE-UP
Description

This feature allows the attendant to set up a wake-up alarm call that
rings the station at a prearranged time. After answering a wake-up
alarm cali, the station user receives either a special wake-up tone or
music. If the call is not answered (or if the station is busy), the call
repeats two more times at 5 minute intervals. Each time, the station
rings four times.

Printouts: Every time the station rings (or an alarm is set up, changed
or cancelled), a message is printed on the printer. The printer message
would have the following format:

nnn mm/dd hh:mm WU HH:MM MESSAGE

nnn — station number

mm/dd - date {(month and day)

hh:mm - time-of-day

WU - feature (Automatic Wake-Up)

HH:MM - wake-up time (24-hour clock)
MESSAGE - an explanation of what has occurred

The messages include ANSWER, NO ANSWER X, SET, CHANGED and
CANCELLED where X is the wake—up call number (maximum of three
attempts). After three unsuccessful wake-up call attempts, the wake-
up call is abandoned and marked with five xs; ie, NO ANSWER
3x060%,

Conditions

® Upon system reset, the automatic wake—up resets to the sys-—
tem clock as opposed to the real time, except calls that have
been rung more than once. Warning: Reset system clock to real
time.

e The printer has a queue for auto wake—up reports. If this queue
fills up, a minor alarm results: AL92 - Printer Queue Full. The
system inhibits subsequent Automatic Wake-up calis until there
is room in the queue. This could be due to a suspended printer.
Refer to PRINTER PORT in this Section and to Section
MITL9102-095-350-NA, Troubleshooting Procedures and Gen-
eral Maintenance Information.

Programming

System Options Programming (Command 601), Register 6:

® Set Automatic Wake-Up to the required signal that the station
hears upon answering the alarm calt: 0 (Disable), 1 (Enable With
Wake-up Tone) or 2 (Enable With Music). Default is 1.
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e |f a printout is required at each wake-up, set Automatic Wake-
Up Printout to 1 (Enable). Default is 0 {Disable).

System Options Programming (Command 601), Register 7:

e Set printer to required baud rate. Default is 6 (300 Baud).

e Set Printer Parity to 0 (No Parity), 1 (Odd Parity), or 2 (Even

' Parity). Default is O.

e Set Printer Number of Bits Tx to 5, 6, 7 or 8 Tx Bits . Default is 8
Tx Bits.

e Set Printer Number of Stop Bits to 1 or 2 Stop Bits. Default is 2
Stop Bits.

e Set Printer Slow Carriage Return QOption to 0 (Disable) 1 (Output
2 Nulls at End-of-Line), 2 {Output 4 Nulls at End-of-Line), 3
{Output 8 Nulls at End-of-Line), 4 (Output 16 Nulls at End-
of-Line), 5 (Output 32 Nulls at End-of-Line} or 6 (Output 64
Nulls at End—of-Line).

Function Key Programming {(Command 972):

® Program one of the console keys as the AUTO WAKE-UP key.
Operation
Ehtering the Wake-Up Call:

e Dial the Attendant Function Access Code (71 or %).

e Dial Attendant Function 71.

e Dial the station number requesting the Alarm Call. The system
displays the station number and five dashes (nnn-—--- ).

e The Attendant then enters the time in hours and minutes
{24-hour clock).

e |f the Attendant enters 9999, the Alarm Call is cancelled.

Displaying the Wake—Up Call:
e Dial the Attendant Function Access Code (71 or x).
e Dial Attendant Function 72.

e Dial the station number - the system displays the station num-
ber, a dash, and the time in hours and minutes {(nnn-HHMM).
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BEHIND PABX OPERATION

Description

Using a system in Behind PABX Operation, allows it to be installed as a
‘slave’ PABX to the customers’ existing PABX (the host PABX} to in-
crease its line size with a high level of transparency. This feature is
accomplished by connecting a trunk circuit in the system to a line
circuit of another PABX. This feature allows an established call to be
transferred back and forth between the system and another PABX an
unlimited number of times without re-establishing the call again. In
other words, a call which is previously transferred from another PABX
can be transferred back to that PABX as if the two PABXs were a single
entity.

Conditions

e Cannot have |ldentified Trunk Groups in Behind PABX Operation.

¢ All trunks {involved in Behind PABX Operation}) must have their
equipment numbers programmed to the same Behind PABX
Trunk Group.

e Cannot have numbering plan conflicts.

e The Trunk Group Access Code with Behind PABX Operation
enabled can only be programmaed to a single digit. '

e  When transferring a call from the slave PABX to the host PABX,
the station user upon receiving transfer dial tone, must dial the
the Trunk Group Access Code assigned to perform the Behind
PABX QOperation, then the station number to gain access of the
host PABX. ,

e A switchhook—flash timing of 280 ms is provided.

e |f the slave PABX is programmaed for some type of Toll Control
{for example, restrict on first digit 0) and the host PABX is not,
then the slave PABX returns reorder tone. However, the host
PABX console rings once before dropping the call.

Programming

Trunk Group Programming (Commands 821 -~ 826), Register 1:

e Behind PABX Access Code (i.e., the Trunk Group Access Code)
must be programmed as a single digit.

e Behind PABX Operation must be set to 1 {(Enable}. Default is 0
(Disable).

Operation

e All features normally applicable to the system are still executed
in the same manner.

To Consult With a Third Party in the Host PABX:
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e The station flashes the switchhook - the call is placed on
Consultation Hold.

e Dial the singie digit Trunk Group Access Code - dial tone is
received from the host PABX.

e Dial number of the third party - when the call is answered the
user may consult privately.

To Add the Third Party in the Host to the Call:
e Flash switchhook - all three parties are connected together.
To Transfer the Call to the Third Party in the Host PABX:

e Replace handset - the original call is transferred to the third
party in the host PABX.
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BELL OFF

Description

This feature aliows the attendant to disable and enable the console
bell. When the bell is disablted, calls to the console are indicated by
flashing LEDs only.

Conditions

None

Programming

None
Operation
To Turn Off the Console Bell:
® Press the BELL OFF key on the console.
e The BELL OFF key LED and the System Status Bell Off LED light.
® The bell is disabled.
To Turn On the Console Bell:
® Press the BELL OFF key if the key LED is lit.

® The BELL OFF key and the System Status Bell Off LEDs go dark.
® The bell is enabled.
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BLOCK PROGRAMMING

Description
This feature allows sequential equipment numbers to be programmed
as a whole. It is possible to program sequential station numbers or
COS, Toll Restriction and Pickup Group Numbers. For detailed informa-
tion, refer to Section MITL9102-095-210~-NA, System Programming.
Conditions

e All station numbers in the same block must contain the same

number of digits.

Programming
Station Numbering - Block Programming (Command 621):

e Assign station numbers to a block of equipment numbers.

Station COS, Toll Restriction and Pickup Group -~ Block Programming
{Command 622):

e Assign COS, Toll Restriction and Pickup Group membership to a
block of equipment numbers.

Operation

None
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CABINET CALL STATUS DISPLAY

Description

The Cabinet Call Status Display is located in the system equipment
cabinet. The display shows all call-handling information using the
Extension Status, Status LEDs and Numerical Display. Note: SUPERSET
Set Line Cards have no LEDs. Therefore, the status of SUPERSET sets is
not displayed on the Cabinet Call Status Display.

Busy Lamp Field. The Busy Lamp Field displays the active status of
each station. If the busy LED is on, the station is busy. If the LED is off,
the station is idie, and if flashing the station is on hold at the console.

Status LEDs. The Status LEDs show the active state of each trunk and
selected features.

¢  Trunk Status LEDs. Each trunk circuit has an associated Trunk
Status LED. If the Status LED is on, the trunk is busy or busied-
out. If the LED is off, the trunk is idle and if the LED is flashing,
the trunk has been placed on hold.

e Call Block LED. This LED is lit when the Call Biock feature is
activated. Calls between stations with Call Block enabled in
their COS are prevented.

e Night LED. This LED lights when the system is operating in
Night Service.

e Equipment Busied LED. This LED lights to indicate that either
the system automatic diagnostics or maintenance personnel
have detected a malfunctioning device, and have busied-out
that device.

¢ Ring Off LED. This LED lights to indicate that the console bell is
disabled (either by using the Aftendant Function or by the
console key). '

Numerical Display. The numerical display on the Cabinet Call Status
Display shows the following call information: the called and/or calling
number, programming information {command number and data),
attendant/maintenance  function information, recall indication
(camp-on and ringing) or message registration counters. The Cabinet
Call Status Display also indicates call park slots. When idle, the time-
of-day may be displayed using either a 12— or 24-hour clock.
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Conditions

e {f the Attendant Console is used to program the system or to
perform an attendant/maintenance function, the Console dis-
play shows the programming or attendant/maintenance func-
tion information.

e |f the Test Line is used to program the system or to perform an
attendant/maintenance function, the Cabinet Call Status Display
{and Remote Call Status Display) show the appropriate informa-
tion. Refer to REMOTE CALL STATUS DISPLAY in this Section.

e The display is not affected when RMATS is used.

Programming
Busy Lamp Field Programming (Command 970):
e Assign the station number at the beginning of each row. (Refer
to Section MITL9102-095~210-NA, System Programming for
details.)

Operation

None
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CALIBRATED FLASH

Description

The Calibrated Flash feature {(normally used in Europe and Mexico), is
between 50 ms — 140 ms and is supported by rotary and DTMF station
wherever possibie. In some situations, it is not possible to determine
whether a flash is intended, or if the digit 1 is intended. Whenever
there is a conflict between a flash and the digit 1, it is assumed the
digit 1 was intended. For example, when signaling out on a trunk and a
flash between 50 - 140 ms is recorded, and the calibrated flash option
had been enabled, the software treats the report as a digit 1. The
problem arises whenever both flash and digit reports are valid.

Conditions

None
Programming
System Options Programming (Command 601), Register b:
e Set Station Switchhook-Flash Timing to 3 {90 ms Calibrated
Flash). Default is 0 (150 - 750 ms). The other Switchhook-Fiash
Timings are 1 (150 - 1500 ms} and 2 {Flash is Release).

Operation

None
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CALL BLOCK

Description

This feature allows the attendant to inhibit calling between stations
with Call Block enabled in their COS. An attempt to place a call
between two stations with the above restriction, results in the caller
receiving reorder tone. If, for example, COS 1 has Call Block enabled
and COS 2 has Call Block disabled, a station with COS 1 cannot call
another station WITHIN his COS if the feature has been anabled by the
attendant, but CAN call stations in COS 2 since Call Block is disabled
for that COS. The Call Block LED on the System Status Display in-
dicates when the system is in this state.

Conditions

® When Call Block is enabled, access to trunks is still allowed.

® When the console key is first pressed, the system first deter—
mines if the feature has been enabled on a systemwide basis,
then checks each COS to determine which stations are affected.

Programming
Class-of-Service Programming (Commands 611 - 619), Register 3:

e Controlled Station-to-Station Restriction (Call Block} must be
set to 1 (Enable). Default is 0 {Disable).

Function Keys Programming (Command 972):
e Assign Call Block to the required function key.
Operation

{a) Console Key Operation:

e To enable Call Block,-press the programmed key on the console
once.

e The key LED and the Call Biock LED on the System Status light.

e |f the key is pressed again, Call Block is disabled and the key
LED turns off.

{b) Attendant Function Operation:

To Set Up Call Block:

¢ Dial the Attendant Function Access Code (71 or x%}.
e Dial 23; the display blanks, and the Call Block LED and key LED
light.
To Cancel Call Block:

e Dial the Attendant Function Access Code (71 or %).
e Dial 24; the display blanks, and the Call Block LED turns off.
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CALL DIRECTION
Description

This COS option defines a station as Originate Only (cannot receive
calls}, Receive Only {cannot make calls), or Bothway Calling (can make
and receive calls).

Conditions

® Originate Only and all features requiring call reception are mu-
tually exclusive.

® Receive Only and all features requiring direct call origination
are mutually exclusive with an incoming call.

& Receive Only may complete incoming calls using all features
enabled in its COS.

Programming
Class-of-Service Programming (Commands 611 ~ 619}, Register 2:
¢ If the station is defined as Originate Only, Call Direction must
be specified as 0.
e If the station is defined as Bothway Calling, Call Direction must
be specified as 1.
e |f the station is defined as Receive Only, Call Direction must be
defined as 2.
e Default is 1 (Bothway Calling).

Operation

None
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CALL FORWARDING - BUSY
Description

This feature allows a user (forwarder) to have all calls forwarded to the
attendant, Hunt Group, Ring Groups or to a selected station number
(forwardee) within the SX-20 system, WHEN THE USER’S STATION IS
BUSY. While this feature is active and the forwarder is idle, calls may
be made and received normally.

Conditions

e (Callbacks always ring the coriginating station; Call Forwarding
has no effect.

e Only one type of Call Forwarding may be active on each station
at any time. If a station has one type of Call Forwarding Code
active and the user enters a new Call Forwarding Code, the first
type of forwarding is cancelled.

e If an invalid number is selected as a forwardee, reorder tone is
returned.

e Call Forwarding does not apply if the calling station {or atten-
dant) is the party to which the call would be forwarded.

e (Calls cannot be forwarded to a station designated as Originate
Only.

e Call Forwarding can be applied to Night Service (NS) operation
and Direct-In Lines (DIL).

e Stations may forward to a Station Hunt Group, or Ring Group
but any forwarding in effect on the stations in that Hunt Group
is ignored; i.e. calls may be forwarded on a one-step basis
only.

Programming

Feature Access Code Programming (Command 602), Register 11:

® Assign required Call Forwarding — Busy Access Code. Default is
59.

Class—of-Service Programming {Commands 611 - 619), Register 4:

¢ Call Forwarding - Busy must be set to 1 (Enable). Default is 1.
Operation

To Set Up Call Forwarding - Busy:

e Lift the handset — dial tone.

e Dial the Call Forwarding - Busy Access Code.

e Dial the number to which calls are to be forwarded (station
number, Hunt Group or Ring Group Access Code or the Atten-
dant Access Code) — dial tone.
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® The station is available for normal use.
To Cancel Call Forwarding — Busy:
e Lift the handset — dial tone.

e Dial the Call Forwarding — Busy Access Code - no tone is heard.
® Replace the handset.
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CALL FORWARDING - DON'T ANSWER
Description

This feature specifies where all unanswered calls to a station (which
are not answered within the selected time-out), are forwarded. The
calls are forwarded to the preassigned station, Hunt Group, Ring Group
or attendant.

Conditions
Refer to CALL FORWARDING - BUSY Conditions in this Section.
Programming

System Options Programming (Command 601), Register 3:

e Set the required Timed Recall - Don’'t Answer Time-out from 10
to 70 Seconds. Default is 30 Seconds.

Feature Access Code Programming (Command 602), Register 10:

e Assign required Call Forwarding - Don’t Answer Access Code.
Default is 58.

Class-of-Service Programming (Commands 611 - 613}, Register 4:

e (Call Forwarding - Don't Answer must be set to 1 (Enable).
Default is 1.

Operation
To Set Up Call Forwarding - Don‘t Answer:

e Lift the handset — dial tone.

e Dial the Call Forwarding - Don’t Answer Access Code.

e Dial the number of the forwarding station, Hunt Group Access
Code, Ring Group Access Code or the Attendant Access Code -
dial tone.

e The station is available for normal use.

To Cancel Call Forwarding — Don’t Answer:
e Lift the handset - dial tone.
e Dial the Call Forwarding — Don't Answer Access Code - no tone

is heard.
e Replace the handset.
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CALL FORWARDING - FOLLOW ME

Description

This feature allows a station user (forwarder) to have all calls for-
warded to the attendant, Hunt Group, Ring Group or a selected station
(forwardee) within the $X-20 system. The forwardee is the only origi-
nating party that may call the forwarder. While Call Forwarding -
Follow Me is active, the forwarder may originate calis in the normal
manner.

Conditions

Refer to CALL FORWARDING - BUSY Conditions in this Section.
Programming

Feature Access Code Programming {(Command 602), Register 08:

® Assign required Call Forwarding - Follow Me Access Code.
Default is 56.

Class—of-Service Programming (Commands 611 - 619), Register 4:

¢ Call Forwarding - Follow Me for the originating station must be
set to 1 (Enable}. Default is 1.

Operation
To Set Up Call Forwarding - Follow Me:

e Lift handset — dial tone.

e Dial the Call Forwarding - Foliow Me Access Code.

® Dial the number to which the calls are to be forwarded (station
number, Hunt Group Access Code or the Attendant Access
Code) - distinctive dial tone.

® Replace the handset ~ the station is available for call origina-
tions.

To Cancsl Call Forwarding - Follow Me:

o Lift the handset - distinctive dial tone.

¢ Dial Call Forwarding - Follow Me Access Code - no tone is
heard.

® Replace the handset - all Call Forwarding is cancelled.

& Normal system dial tone is returned.
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CALL HOLD (ATTENDANT)
Description

This feature allows the attendant to place a call on hold in one of three
slots. This frees the DIAL 0 or LDN key where the call originally
appeared on. The call may then be picked up by any station upon
dialing the correct Call Hold Access Code.

Conditions

e The Call Hold Access Code is shown on the Call Status display
upon depression of the HOLD key.

& Trunk status LED flashes if a trunk call is placed on hold.

e Station Busy Lamp Fieid LED on the Extension Status display
flashes if a call is placed on hold on the console.

e If Music on Hold is desired, a Trunk Expander Card is required.

Programming
System Options Programming (Command 601), Register 1:

e |f Music on Hold is required, set Music on Hold to 1 (Enable).
Default is 0 (Disable).

System Options Programming (Command 601), Register 3:

e Timed Recall - Call Hold (Test Line/Attendant) can be set to (1
-~ 7} X 10 Seconds. Defauit is 3 (30 Seconds Recall Time}.

Feature Access Code Programming (Command 602), Registers 15, 16
and 17:

e Assign Call Hold Access Codes. Default data is 451 (Register
15), 452 (Register 16) and 453 (Register 17).

Operation

To Piace a Call on Held:

® Answer an incoming call.

® Press a HOLD key on the console.

e The call hold location is shown on the Extension Status Display.
If a trunk has been placed on hold, the Station LED flashes and
the associated Trunk LED flashes.

e The call is automatically released from the console - the AN~
SWER key goes dark.

To Pick Up a Held Cali:

& Lift handset.

e Dial the call hold location number from a station, or press the
lit HOLD key on the console.

e The station is connected to the held party.
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CALL HOLD (STATION)

Description

This feature allows a station user (when engaged in an active call) to
place the call on hold by dialing a code and then replace the station
handset or use the station for other calls. All features normally active
on the station may be selected while the call is held. The held call may
be retrieved locally or remotely {from a differant station) by dialing the
required Call Hold Retrieve Access Code. A held call may be retrieved
as part of Consultation Hold/Add-On. The holding station may origi~
nate a new call. The station may interchange the held call with an
active calt. If the held call is not retrieved within the selected recall
time, the holding station is automatically recalled (refer to the follow-
ing conditions):

Conditions

e If Music on Hold is desired, a Trunk Expander Card is required.
To recall a Station on Hold:

¢ To busy station. The station camps on to the station if Station
Camp-0n is enabled.

¢ No Answer. The station rings for 5 minutes and if not answered
in that period the call is dropped. The held call does not recall
any further than the station which originally put the call on
hold.

To recall a Trunk on Hold:
® To busy station. The trunk call camps onto the station and
then after the time-out, recalls to the attendant.
® No Answer. The trunk call rings the station and if the call is not
answered within the Don’t Answer time-out, it is directed to the
Attendant.
Programming

System Options Programming (Command 601), Register 1:

® If Music on Hold is required, set Music on Hold to 1 {Enable,
from Trunk Expander Card). Default is 0 (Disable).

System Options Programming (Command 601), Register 3:

® Assign required Timed Recall — Call Hold (Station), 1 through 4
_Minutes. Default is 3 Minutes.

Feature Access Code Programming (Command 602}

e Register 03. Assign required Call Hold Access Code. Default
Access Code is 51.
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¢ Register 04. Assign required Call Hold Retrieve - LOCAL Access
Code. Default Access Code is 52.

e Register 05. Assign required Call Hold Retrieve - REMOTE Ac-
cess Code. Default Access Code is b3.

Class-of-Service Programming {Commands 611 - 619), Register 3:

¢ Call Hold for the holding station must be set to 1 (Enabile).
Default is 1.

Operation
At the Station:

& QOriginate or answer a call.

® Flash the switchhook.

e Dial the Call Hold Access Code - dial tone is returned. The
original call is heid. The holding station may make or receive
calls or access features in the normal manner.

To Retrieve the Call Locally (from the holding station):
e Lift handset.
e Dial the Call Hold Retrieve - LOCAL Access Code.
® The call is returned to the holding station.
To Retrieve the Call Remotely (from a remote station}:
e Lift handset.
e Dial the Call Hold Retrieve - REMOTE Access Code.

e Dial the number of the holding station. The call is connected to
the remote station.
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CALL SELECTION

Description

This feature allows the attendant to answer calls either in the order in
which they arrive at the console, or by selecting a specific call type. As
calls arrive at the console, they are queued and the LED associated
with the call flashes. The attendant may answer the first call in the
console queue by pressing the ANSWER key, or may select a call of a
specific type by pressing the key associated with the flashing LED. The
LEDs associated with the calls remaining in the attendant queue con-
tinue to flash. Six incoming call indicators are provided, identifying the
following call types; :

& ANS LED flashes for all incoming calls.
e DIAL 0 - calls from stations.
® RECALL - recalls.
® LDN 1-3 - These keys may be assigned to incoming trunks in
order to arrange the trunks in up to three different groups as
required.
Conditions

® Assignment of trunks to LDN keys is programmable. All trunks
may be on one key, or they may be distributed across all three
keys as required.

Programming

Trunk Programming {Commands 801 - 812}, Registers 4 and 5.
Operation

To Answer the First Call in the Attendant Queue:

® Press the ANSWER key — the tone ringer stops, the LED asso-
ciated with the call type goes dark, the Call Status Display
shows the number of the calling trunk or station, and the
attendant is connected to the calling party.

e ANSWER key LED remains lit.

To Answer a Specific Call Type:

® Press the key associated with the desired call type - the tone
ringer stops, the key LED goes dark, the display shows the
number of the originating party, and the attendant is connected
to the calling party.

e ANSWER key LED remains lit.
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CAMP-ON

Description

This feature connects (camps on) incoming trunk calls or station calls
to a busy station, warns the station that there is a call waiting and
completes the call automatically when the station becomes free. When
a call is camped on to a station, the called station, and only that
station, hears either a 200 ms burst of camp-on tone (which indicates
a station has camped on) or two 100 ms bursts of camp-on tone
{which indicates a trunk call has camped on to the station). If a trunk
camped-on call was extended to the station from another station and
the camped-on call is not answered within the time-out period, the
camped—-on call recalls to the station that originated the camp-on.
Station camped-on calls do not recall.

Conditions

e If the Camp-On feature is disabled, the console can still per—
form a Camp-0n to a station WITH indication.

e Depending on the option selected, either the attendant (only) or
the attendant plus stations may camp trunk calls onto busy
stations. Refer to Programming in this Description.

e Camped-on calls that are not completed within the selected
Camp-On time-out period recall to the console (if the console
originated the camp-on) as a Camp-0n recall (trunks only}.

e If the Camp-On feature is disabled, an attempt by a station to
camp a call on to another station rings the trunk back to the
station that made the Camp—-On attempt.

e Stations with Data Line Security, COS Programming (Commands
611 - 619, Register 3) enabled in their Class of Service (COS)
may have a call camped on, but the station does not receive
the camp-on tone.

Programming
System Options Programming (Command 601), Register 1:
e Camp-On {Onto Stations Only} must be specified as 1 {(Enable
Statlons -~ Stations), 2 (Enable, Trunks - Stations) or 3 {Enable,
Both). Default is 3.

System Options Programming {(Command 601), Register 3:

® Set Timed Recall ~ Camp-0n to desired time period (1 - 7 X 10
Seconds). Default is 30 Seconds.

Operation

Station—-to—-Station:

e Establish station call to a busy station.
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® The calling station hears a special busy tone but remains off-
hook.

® After approximately 10 s, the busy station hears one burst of
camp-on tone and the calling party hears a normal busy tone.

&  When the busy station goes on-hook, the calling party hears
ringback tone and the called station is rung.

® The called station lifts the handset; the station call is con-
nected.

Trunk-to-Station {via Console Transfer):

® Establish a trunk call to the consople.

¢ Console transfers the call to a busy station and releases.

® The trunk call is effectively on hold and hears music (if pro-
vided).

® The called station hears two bursts of camp-on tone.

e The busy (called) station goes on-hook. The trunk call hears
ringback tone; the called station is rung.

® The called staticn lifts handset; the trunk call is connected.

e |f the busy (camped on)} station does not go on-hook within the

time-out period, the camped-on cali recalls to the console.
Trunk-to-5tation (via Direct-In Line):

e Establish a2 trunk call to a busy station using a Direct-In Line
(DIL}).

The called station hears two bursts of camp-on tone and the
calling trunk hears ringback tone.

¢  When the station goes on-hook, it is automatically rung.
e The called station lifts the handset and the call is completed.
o If the calied station ignores camp-on, the trunk hears ringback

tone.
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CLASS OF SERVICE (COS)

Description
The $X-20 system defines up to nine independent COS. Each COS
defines the features that may be accessed by a station or Inward Dial
Trunk assigned that COS. The features that may be assigned.to a COS
are listed in Table 2-2. .
Conditions

e Maximum of nine independent COS per system. .

s One COS may be assigned per station or Inward Dial Trunk.
Programming
Feature Access Code Programming {Command 602):

® Assign required Feature Access Codes.

Class—-of-Service Programming (Commands 611 - 619}, Registers 1, 2,
3,4 and 5:

e Assign desired features to each Class of Service.
Station Programming {Command 620):

e Assign Class of Service to required stations or Inward Dial
Trunks.

Block Programming - Class—of-Service, Toll Restriction and Pickup
Group (Command 622):

e If groups of stations are given the same COS, Toll and Pickup
Group, use this command number.

Trunk Programming {Commands 8071 -812), Register 1:
® If the trunk is an Inward Dial Trunk, set Inward Dial Class of
Service to the required COS, 1 through 9. Default is 0 (Not
Inward Dial}.

Operation

None
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TABLE 2-2
CLASS-OF-SERVICE OPTIONS

Register

Option

Register 1

Trunk Group 1 Access
Trunk Group 2 Access
Trunk Group 3 Access
Trunk Group 4 Access
Trunk Group 5 Access
Trunk Group 6 Access
Access to Trunk Group Overflow

Register 2

Switchhook/Ground Button Flash
Flash For Consultation Hold
Flash For Test Line/Attendant
Originate Only

Receive Only

Bothway Calling

Housephone

DISA Access Code

Message Registration/Restrictive Station Control
Message Waiting

Rotary Only

Register 3

Automatic Callback - Busy
Paging Access

Data Line Security

Call Hold

Calt Block

TAFAS Access

SMDR Enable

Register 4

Call Forwarding - Follow Me

Call Forwarding — Busy

Call Forwarding - Don’t Answer

Proceed To Be Call Forwarded Externally
Executive Busy QOverride

Executive Busy Override Security

Register 5

Access to Speed Dial Numbers 10 - 19
Access to Speed Dial Numbers 20 - 29
Access to Speed Dial Numbers 30 -~ 39
Access to Speed Dial Numbers 40 ~ 49
Access to Speed Dial Numbers 50 - 59
Access to Speed Dial Numbers 60 - 69
Last Number Redial Enable
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CONFIGURATION SWITCHES
Description
There is a bank of switches located on the CPU Il Card which are used
by installers to set the configuration of the system. The purpose of
these switches is listed in Table 2-3, and on the top of the chassis.
Conditions
e Programming Mode may be accessed from the console with
Configuration Switch 8 in the CLOSED position, provided the
system has been initialized or the User Security Code has been
entered.
e If the attendant is viewing the programming information, dial &#

{no User Security Code is required for viewing only).

Programming

None

Operation

e Set the correct switch to the desired position.

TABLE 2-3
CPU Il CARD CONFIGURATION SWITCH FUNCTIONS
Switch Function
1 CLOSED - Cabinet Display Orientation,
Desk-Mount

QOPEN - Cabinet Display QOrientation, Wali-Mount
CLOSED - Automatic Diagnostics Enable
OPEN - Automatic Diagnostics Inhibit
Reserved

Reserved

Reserved

CLOSED - Equipment No. 01 — Station
OPEN - Equipment No. 01 - Test Line
CLOSED - 3-Digit Numbering Plan
OPEN - 2-Digit Numbering Plan

8 CLOSED - Review Mode

OPEN - Programming Mode

oo AW N

~J
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CONSOLELESS OPERATION

Description

The SX-20 system may be operated without the use of an Attendant
Console. Under these conditions all features associated exclusively
with the console are unavailable.

Conditions

All incoming trunks must be assigned to Night Bells or a sta-
tion. Refer to DIRECT-IN LINES, NIGHT BELLS, TAFAS, FLEXIBLE
NIGHT SERVICE, and STATION CALLS TO ATTENDANT NIGHT
ANSWER POINT in this Section.

if stations are allowed to camp a trunk call onto a busy station,
then Camp-On {Onto Stations Only) must reflect this require-
ment. Refer to the Programming of CAMP-ON in this Section.

In this mode, programming and access to attendant functions
must be performed from the Test Line.

Programming

System Options Programming {Command 601), Register 4:

Station Calls to Attendant or Test Line Routed to Night Bells
must be set to 1 (Enable During Day Service), 2 {Enable During
Night Service) or 3 (Enable During Both Day and Night Service).
Defaultis 1. :

Day TAFAS Mode must be set to 1 (Immediate Switching to
TAFAS) or 2 (Automatic Switching to TAFAS After Time-out).
Default is 2.

Night TAFAS Mode must be set to 1 {Immediate Switching to
TAFAS) or 2 (Automatic Switching to TAFAS After Time-out).
Default is 1.

Station Call to Attendant Answer Point During Console Inhibit or
Night Service must be specified by equipment number. Default
is 00 (Attendant).

Console Inhibit must be set to 1 {(Enable). Default is 0 {Disable).

Feature Access Code Programming {Command 602), Register 09:

Assign Access Code for TAFAS pickup. Default is 57,

Class-of-Service Programming (Commands 611 -~ 619), Register 3:

TAFAS Access Code must be set to 1 (Enable Pickup From Night
Bells}, or 2 {(Enable Pickup From Attendant/Night Bells). Default
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is 2.
~ Trunk Programming (Commands 801 ~ 812), Register 4:
e Day TAFAS Answer Mode must be set to 0 (Direct-In Line).
e Direct-In Line Equipment number must be specified. Default is
01 (Station Equipment Number 01).
Trunk Programming (Commands 801 ~ 812), Register b:
e Night TAFAS Answer Mode must be set to 0 (Flexible Night
Service).
e Night Service Equipment Number must be specified. Default is
01 (Station Equipment Number 01).
Operation
If the System is Operated in Night Service:
e Dial the Attendant Function Access Code (71 or ).
e Dial 11; dial tone is returned.
® The system is in Night Service.
If the System is Operated in Day Service:
e Dial the Attendant Function Access Code (71 or %).

e Dial 12; dial tone is returned.
¢ The system is in Day Service.
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DATA DUMP/LOAD

Description

The Data Dump and Load feature allows a user to store the configura-
tion of the system on tape and have the ability to reconfigure the
system by loading data from the tape. A data dump or data load uses
the printer port of the system. Thus, the tape must be set up locally
and no other features can use the port; i.e.,, Message Register Audit,
Auto Wake-Up or SMDR. The data dump can also dump onto a printer
in an easy-to-read format. (Refer to PRINTER PORT in this Section.)
Data Dump or Data Load is accessed by using a Maintenance Function
Code number followed by the System Security Code. The PABX then
proceeds to dump/load the header, then Commands 601 to 978, one
command at a time. To determine if a load of data is possible, the
header record is verified. If a load is not possible, the load aborts and
an alarm indicating the problem occurs.

Conditions

® The Data Load stops the PABX during a load and resets it after
the load is complete. Therefore, all calls are lost during a Data
Load.

e The following commands are cleared before they are loaded:
631 to 639, 641, 910, 911, 920, 821, 931 and 932.

e If a checksum error is detected during a load, a flashing Err
heside the command number results. The system remains here
until it is manually reset. The Load must be reinitiated.

® When accessing the data dump or load and the printer port is
not free, reorder tone is haard by the user.

® If an incorrect System Security Code is entered, the user also
hears reorder tone.

® When loading data, and the tape label is not read correctly the
load aborts, leaving the system the way it was and an alarm
results.

& Refer to Section MITL9102-095-350-NA, Troubleshooting Pro-
cedures and General Maintenance Information for aiarm codes
that occur while dumping or loading data.

® The printer for a Data Dump/Load must be set to 300 Baud.

e The stop bits and parity bits (which are configured in Command
601, Register 7) must match those of the printer.

¢ During a Data Load, Configuration Switch 8 must be OPEN to
allow programming changes.

® Speed Call and DSS numbers are not saved during a Data
Dump,

Programming

None
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Operation

To Dump Data:

Set up the tape machine at the printer port of the PABX.

Press the WRITE {or RECORD) button on the tape machine.

Dial the Attendant Function Access Code (71 or x);, A is dis-
played on the Call Status Display.

Dial 97 (Data Dump Access Code);, A97- is displayed.

Dial the System Security Code; d-—- is displayed.

The display now steps through each command number (ie.,
d601, d602, etc.} until all informaticn is dumped.

The display returns to normal when the function is complete.

To Load Data:

Set up the tape machine at the printer port of the PABX (make
ready to read).

Dial the Attendant Function Access Code (71 or %}, A is dis-
played on the Call Status Display.

Dial 98 {Data Load Access Code); A98- is displayed.

Dial the System Security Code; L-— is displayed.

When L--- flashes, start read process from the tape machine
by pressing the PLAYBACK (READ) button.

The display now steps through each command number (ie.,
L601, L602, etc.) until all the information is loaded.

The system resets when the end of the tape is encountered.
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DATA LINE SECURITY

Description
A station with this feature enabled in its COS cannot receive any
audible tone {i.e.,, camp-on tone). A call may be camped on to a station
with Data Line Security, but all forms of audio intrusion are prohibited.
Conditions

®  When this feature is enabled, all Executive Busy Override at-

tempts are prohibited.

Programming

Class—of~Service Programming (Commands 611 - 618), Register 3:

¢ Data Line Security must be set to 1 {Enable). Default is 0
{Disable).

Block Programming - Class-of-Service, Toll Restriction and Pickup
Group {(Command 622):

e If a group of stations have the same COS which has Data Line
Security enabled, plus the same Toll and Pickup group, Block
Programming may be used.

Operation

None
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DIAL CALL PICKUP
Description
This feature assigns a station to a Pickup group and permits the
station to answer any call directed to any station in that Pickup group
by dialing the Dial Call Pickup Code.
Conditions

e A maximum of seven Pickup groups are permitted per system.

e Dial Call Pickup cannot be originated by a station with a call on
Consultation Hold. If Dial Call Pickup is attempted, the originat-
ing station receives reorder tone and must flash to return to
the held call.

Programming

Feature Access Code Programming (Command 602), Register 06:

e Assign required Feature Access Code for Dial Call Pickup. De-
fault Access Code 54.

Station Programming (Command 620}:

® Assign Pickup group membership {1 - 7). Default is 1 {Pickup
Group 1).

Operation

® The trunk or station calls a station in the same Pickup group.
® Lift the handset - dial tone returned.
e Dial the Call Pickup Code — the call is connected.
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DICTATION TRUNK

Description
The system can connect a centralized dictation equipment to a trunk
to allow dial access of the equipment from the PABX and maintain
control of all normal dictation system features.
Conditions

® Odd-numbered trunks are required for Dictation use.

¢ Requires the use of rotary dial only.

¢ Third—wire signaling required.
Programming

Trunk Programming (Commands 801 - 812), Register 2:

¢ Dictation Trunks (CO Trunk) must be set to 1 (Enable). Default is
0 (Disable).

Trunk Group Programming {Commands 821 - 826), Register 2:

® Set Tone-to-Pulse Conversion to 1 (Enable), or 2 (Enable, Dis-
able Qutgoing Audio Until Answer). Default is 0 {Disable).

Operation

None
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DIRECT-IN LINES
Description

This feature assigns incoming trunks to specific stations, the Attendant
Console, Ring Group, RMATS, Night Bells or Station Hunt Groups when
the system is in Day or Night Service. Incoming calls on the trunk ring
the selected devices directly; they do not appear at the Attendant
Console. If the station is busy when a trunk call arrives, the station
user hears camp-on tone, the incoming call is camped on to the
station and the caller hears ringing tone. If the Station Hunt Group is
busy when a trunk call arrives, the trunk is camped on to the Hunt
Group. Camp-on tone is heard by the station queued to be rung next
in the Hunt Group. If required, Direct-In Lines (DIL) can also have Call
Forwarding - Busy or Follow Me applied if the station user is occupied.
All call handling features normally active at the station are available for
use with Direct-In Line calls. A Hunt Group can be assigned as the
Day/Night Answering Point in the Direct-In Line service. This feature
can be invoked by setting the Day/Night Answer Mode to Direct~In
Line, and in addition, programming the equipment number of the Hunt
Group into the Trunk Day/Night Answering Point. If a station is using
DIL to access RMATS, that station automatically has Data Line Security,
regardless of the COS normally assigned to it; another station/trunk
can camp on, but no tones are transmitted.

Conditions

® |If Direct-In Lines have Data Line Security enabled, the DIL does
not receive camp-on tone, if a call is waiting when the DIL is
busy. '

e During Night Service, Direct-In Line calls are routed as directed
by the Night Answer Mode for the trunk.

e |If a Direct-In Line call is handled by the attendant as a result of
a call transfer, the call recalls to the attendant in the event of a
timed recall. Otherwise it recalls to the assigned device.

e Direct-In Line cannot be assigned to a station with a COS that
makes it originate only.

e If a Direct-In Line is assigned to a Station Hunt Group with no
valid stations, the call recalls to the console.

Programming
System Options Programming (Command 601), Register 1:

e If Direct-In Line stations are allowed to camp incoming trunk
calls onto a busy station, Camp-On (Onto Stations Only) must
be set to 2 (Enable, Trunks — Stations), or 3 (Enable, Both).
Default is 3.

Trunk Programming (Commands 801 ~ 812), Register 4:
e Day Answer Mode must be assigned as 0 (Direct~In Line). De-

fault is 1 (LDN1).
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®  Assign equipment number on which Direct-In Line is to appear.
Valid station equipment numbers are 01 - 72. Station Hunt
Group equipment numbers are 81 - 86 (Hunt Groups 1 ~ 6), 88
(RMATS), 87 (Ring Group), or 00 (TAFAS). Default is 01 (Station
Equipment Number 01).

Operation

None

Page 52



SECTION MITL9102-095-105-NA

DIRECT OUTWARD DIALING
Description

Direct Outward Dialing allows a station to place external calls without
the assistance of the attendant.

Conditions
e Refer to TOLL CONTROL in this Section.
e Refer to Section MITL9102-095-212-NA, Toll Control Descrip—
tion.
+ Programming
Class—-of-Service Programming {Commands 611 - 619), Register 1:

e For each Trunk Group, Trunk Group Access must be set to 1
{Enable). Default is 1.

Station Programming (Command 620).

& Set the required COS for each station {defines the Trunk Groups
which may be accessed by that station).

Trunk Group Programming (Commands 821 - 826), Register 1:
e Assign Trunk Group Access Code. Default is:
9 (Trunk Group 1)
8 (Trunk Group 2)
78 (Trunk Group 3)
79 (Trunk Group 4)

Operation

None
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DIRECT STATION SELECTION (DSS)

Description

The SX-20 console is equipped with nine Direct Station Selection
{DSS) keys. Each of the DSS keys may be assigned to a station, Trunk
Group, Hunt Group or Ring Group. When a DSS key is pressed, the
system automatically dials the number of the station to which it is
assigned. Each DSS key has assoclated with it, a LED which indicates
the busy (LED lit), idle (LED dark) or, held at console (LED flashing)
status of its station.

Conditions

None
Programming
Timed-Key Down Programming:

® The console DSS keys may be programmed by holding a DSS
key for 2 seconds (3 second time-out), then dialing in a direc—
tory number from the digit keypad when prompted on the
display. The DSS key can be programmed as a station, Trunk
Group, Hunt Group or Ring Group.

Operation
® Press the required DSS key - upon lifting the key, the Call

Status display shows the station number selected. The atten-
dant is connected to the station.
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DISA TRUNKS
Description

The Direct Inward System Access (DISA} is a facility which enables an
outside caller on a trunk to dial directly into a PABX system, without
attendant intervention, and gain access to PABX facilities and outgoing
trunk circuits (such as WATS lines and Tie lines). A DISA trunk hears
one burst of ringback tone before being automaticaily answered by the
PABX and given PABX dial tone. The delay in answering the DISA caller
occurs so there won't he any doubt that the PABX has answered and
that some action is required from the DISA calter. A 3-digit DISA
Security Code (optional COS and programming) may be required at
this point. If the DISA Security Code is not required, then the DISA
caller may access PABX features as if it were a station. If the DISA
Security Code is required, then the DISA caller must enter the code
after which PABX dial tone returns and PABX features may be ac-
cessed.

Conditions

{a}) A DISA call cannot:

Be executed from a rotary set

Flash the switchhook

Override

Call forward

Pick up TAFAS

Put on an Automatic Callback — Busy.

{b) DISA trunks can dial access codes for the following devices

e Stations

e Attendant

e Pager (DISA trunk must provide disconnect supervision)
e Trunks (trunk-to-trunk connection conditions must be
met)

RMATS.

{c} DISA trunks cannot access codes for the following devices:

TAFAS

Feature Access Codes requiring a flash to activate
Call forwarding

Console functions (except through RMATS)
System administration (except through RMATS).
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(d)

If a DISA trunk is loop start, and an outside DISA user accesses
another loop start trunk {through the DISA trunk), the twoc loop
start trunks could get busied-out unless Disconnect Supervi-
sion Provided by the CO is enabled. Note: The system perceives
that the CO provides Disconnect Supervision when "Disconnect
Supervision Provided by the CO is set to 1 (default is 0). If
“Disconnect Supervision Provided by the CO is disabled, then
the system returns reorder tone when a DISA caller tries ac-
cessing a second loop start trunk.

Programming

Class—of-Service Programming (Commands 611 - 619), Register 2: «

Set DISA Security Code to 1 (Enable) if a DISA Security Code is
required. Default is 0 (Disable). Trunk Programming {Commands
801 - 812), Register 1:

Assign the Inward Dial Trunk a Class of Service, 1 through 9.
Select a toll restriction on the Inward Dial Trunk, 1 {(Toll Restric— -
tion Code 1), or 2 (Toll Restriction Code 2). Default is 1. .
If an Inward Dial Delay Before Answer is required, set to 1
{Delay 8 Seconds). Default is 0.

Trunk Programming (Commands 801 - 812), Register 2:

Disconnect Supervision Provided by the CO must be set to 1
(Yes), if the DISA Trunk is a loop start trunk. Default is 0 (No).

DISA Security Code Programming (Command 978}):

Enter required DISA Security Code. Default is 000,

Operation
o Dial in on a DISA trunk - the user hears one burst of ringback
tone before the PABX answers and provides dial tone.
e Dial the 3-digit DISA Security Code (if necessary) - PABX dial
tone returned.
® The DISA trunk now acts like a station and the user may now

access the PABX features.
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DISCRIMINATING RINGING

Description

Selectiion of this option allows a station user to distinguish between
station calls and trunk or attendant calls, by distinctive ringing patterns
associated with the type of call. Calls from other stations have a
ringing pattern of 1 second ON, 3 seconds OFF. Incoming trunk calls
and those from the attendant have a ringing pattern of 0.4 seconds ON,
0.2 seconds OFF, 0.4 seconds ON, 3 seconds OFF. For the SUPERSET 3
set and the SUPERSET 4 set, only the first cycle is discriminating.

Conditions

None
Programming
System Options Programming (Command 601}, Register 1:
e Discriminating Ringing must be set to 1 {Enable). Default is 1.

Operation

None
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DISTINCTIVE CALLBACK RINGING

Description

Selection of this option allows a station user to identify a Callback call
by its distinctive ringing pattern: .3 s ON, 1.7 s OFF, repeated four
times. For the SUPERSET 3 set and the SUPERSET 4 set, only the first
cycle is distinctive.

Conditions

- None

Programming
System Options Programming (Command 601), Register 1:

e Distinctive Callback Ringing must be specified as 1 (Enable).
Default is 1.

Class-of-Service Programming (Commands 611 - 619), Register 3:

® Automatic Callback - Busy must be set to 1 {Enable). Default is
1.

Operation
¢ Set Automatic Callback - Busy on the station by dialing 6 after

busy tone is returned — go on—-hook.
®  When the line becomes free, the originator is rung.
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DISTINCTIVE DIAL TONE
Description
When a station user activates the Call Forwarding — Follow Me feature
which requires presentation of a special dial tone, the system provides
a unique audible indication (five tone bursts} before dial tone is first
given to the caller, indicating that an operation feature is enabled.

Conditions

None
Programming
Class-of-Service Programming (Commands 611 - 619), Register 4:

e Call Forwarding — Follow Me must be set to 1 (Enable). Default
is 1.

Operation
e Set Call Forwarding — Follow Me on a station. Return handset.
e Lift handset at the same station - Distinctive Dial Tone returned

to indicate Call Forwarding - Follow Me is enabled at that
station.
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E&M TRUNKS

Description

E&M trunk circuitries are required to perform tied PABX operations.
There are several hardware characteristics programmable in Trunk
Programming. If the E&M Trunk is programmed as an Identified Trunk
Group, then access is limited to stations at the tied PABX only. If
programmed as a DISA trunk, then the user can access station and
trunks at the tied PABX. if the E&M Trunk is not specified as a DISA
Trunk or an ldentified Trunk Group, then access is restricted to the
attendant at the tied PABX.

Conditions

e The E&M Trunk Module must be used, Part Number
9102-011-D10-NA.

® The E&M Trunk Module can be used on the Trunk Expander
Card {Part Number 9102-013-000-NA). Four E&M Trunk Modules
can be instalied on the Miscellaneous Il Card.

® An E&M Trunk always has an odd equipment number.

® An E&M Trunk Module incorporates two trunk circuits and can-—
not be used as a normal CO trunk.

® Refer to Section MITL2102-095-180-NA, Engineering Informa-
tion for details.

e Disconnect Supervision must by provided by the CO to ensure
that both trunks are dropped upon completion of the call.

® [f Identified Trunk Groups are used, then refer to the Conditions
detailed under IDENTIFIED TRUNK GROUPS in this Section.

e If DISA Trunks are used, then refer to the Conditions detailed
under DISA TRUNKS in this Section.

Programming

Trunk Programming {Commands 801 - 812), Register 1:

® Trunk Group Membership must be set to 0 (Incoming Calls
Only) or 1 = 6 {(Frunk Groups 1 - 6).

& Set the Trunk Hardware Type to 2 (E&M Trunk) for each trunk
used for E&M purposes. Default is 0 (Standard CO Trunk).

e Set Inward Dial Class of service to 1 - 9. Default is 0 {Not
Inward Dial).

Trunk Programming (Commands 801 - 812), Register 2:

® Set Disconnect Supervision Provided by CO to 1 (Yes). Default
is 0 (No).

Trunk Programming (Commands 801 - 812), Register 3:

e Set the 2dB Pad Control to 0 (Disable), 1 (Enable Receive), 2
(Enable Transmit) or 3 (Enable Both). Default is 0.
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e Set the E&M Hardware Type to 0 (2-wire, 600 chms), 1 (2-wire,
800 ohms), 2 {(4-wire, 600 ohms) or 3 (4-wire, 900 ohms).

- Default is 0.

e Set the E&M Invert E Enable to 0 (Disable) or 1 (Enable). Default
is 0.

e Set the E&M Wink Start Incoming Enable to 0 (Disable) or 1
(Enable). Default is 0.

e Set the E&M Wink Start Cutgoing Enable to 0 {Disable) or 1
{Enable). Default is 0.

e Set the E&M Stop Dial Outgoing to O (Disable) or 1 (Enable).
Default is 0.

Trunk Programming (Commands 801 -~ 812), Register 4:

e Set the Day Answer Mode to 0O (Direct—in Line), 1 (LDN 1), 2 (LDN
2) or 3 (LDN 3).

Trunk Programming (Commands 801 -~ 812), Register 5:

e Set the Night Answer Mode to 0 (Flexible Night Service), 1 (LDN
1}, 2 {LDN 2) or 3 (LDN 3).

Trunk Group Programming (Commands 821 - 826), Register 1:

e Assign Trunk Group Access Code to each Trunk Group. Default
Access Codes are 9, 8, 78, and 79 for Trunk Groups 1 - 4.

Operation

None
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EXECUTIVE BUSY OVERRIDE (CONSOLE)

Description

This feature allows the attendant who encounters a busy station to
press the OVERRIDE key (or dial the Executive Busy Override Access
Code) and enter the conversation. Before voice contact is established,
all parties (those in the original conversation plus the attendant) re-
ceive a 1 second warning tone {350/440 Hz). A 200 ms burst of
warning tone is repeated every 6 s for the duration of the override.
Once the OVERRIDE key is released, the console hears busy tone, then
returns to normal operation as if the Executive Busy Override feature
has not occurred. If the overridden station goes on-hook, the console
is dropped and receives reorder tone, while the other party in the
original call hears nothing and is dropped. If the overridden station
flashes the switchhook, the console is again dropped while the other
party in the original call is placed on Consultation Hold (if enabled).

Conditions

e The console cannot manipulate the original conversation in any
way.

® The Executive Busy Overrride Access Code is 5. This code is not
programmable.

® A call in which any station has Executive Busy Qverride Security

or Data Line Security enabled cannot be overridden.

Any station dialing, or receiving supervisory tone cannot be

overridden.

A station on all types of Hold cannot be overridden.

A 3-way conference cannot be overridden.

A station involved in RMATS cannot be overridden.

A ringing station cannot be overridden.

If the overridden station flashes the switchhook, the console

receives reorder tone.

Programming
System Options Programming {Command 601), Register 2:
® Executive Busy Override (Consocle) must be set to 1 (Enable
Except on Incoming Trunks) or 2 (Enable All Calls). Default is 0
(Disable}.

Function Key Programming {Command 972):

e Select Key 1, 2, or 3 as the OVERRIDE key by setting the
Function Code to 02 in the appropriate bit (1 - 3).
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Operation

¢ Dial the station number - busy tone.

e Press and hold down the OVERRIDE key; after the warning tone
the console is connected to the call. If the station cannot be
overridden, the console receives reorder tone.
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EXECUTIVE BUSY OVERRIDE (STATIONS)

Description

This feature allows a station user who encounters a busy station to
dial the Executive Busy Override Access Code and enter the conversa-
tion. Before voice contact is established, all parties {those in the
original conversation, plus the overriding station) receive a 1 second
warning tone (350/440 Hz). A 200 ms burst of warning tone is repeated
every 6 s for the duration of the override. If either station in the
overridden conversation flashes the switchhook, the other party in the
original call is placed on Consultation Hold (if enabled) and the over-
riding station receilves reorder tone. If the overridden station goes
on-hook, both parties are dropped and the overriding station receives
reorder tone.

Conditions

® A 3-way conference cannot be overridden.

® The Executive Busy Override Access Code is b. This code is not
programmable.

® The overriding station cannot manipulate the original conversa-
tion in any way.

® A call in which any station has Executive Busy Override Security
or Data Line Security enabled cannot be overridden.

® Any station speaking to the attendant, dialing, or receiving su-
pervisory tone cannot be overridden.

® A station on hold cannot be overridden.

® A station with a call on Consultation Hold cannot be overridden.

® |f the station initiating the Executive Busy Override has a party
on Consultation Hold, the held party is retrieved by flashing the
switchhook. The held . party is camped on to the overridden
station if the station initiating the Override goes on-hook (refer
to CAMP-0ON in this Section).

® A ringing station cannot be overridden.

® A station involved in RMATS cannot be overridden.

Programming
Class-of-Service Programming {Commands 611 - 619), Register 3:

e |f Executive Busy Override is not intended on a station, set Data
Line Security to 1 (Enable)}. Default is 0 {Disable).

Class-of-Service Programming (Commands 611 - 619), Register 4:
e If Executive Busy Override is not intended on a station, Execu-
tive Busy Override Security set to 1 (Enable). Default is 0
{Disable).

® Executive Busy Cverride must be set to 1 {Enable, Except on
Incoming Trunks} or 2 (Enable All Calls). Default is 0 (Disable).
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Operation

e Dial station number - busy tone.

e Dial 5 (Executive Busy Override Access Code} after the warning
tone; the station is connected to the call. If the station cannot
be overridden, the station receives reorder tone.
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EXTERNAL CALL FORWARDING
Description

This feature allows a station to specify a system speed call number as
the destination when programming Call Forwarding - Don’t Answer,
Busy or Follow Me. To use this feature, the station user dials the Call
Forward Access Code, the System Speed Call Access Code, then the
Speed Call Entry number.

Conditions

® Disconnect Supervision must be provided by the CO to ensure
that both trunks are dropped at the end of the call.

®  Ground start trunks should be used.

® Refer to CALL FORWARDING - BUSY Conditions in this Section.

Programming

System Options Programming (Command 601), Register 2:

® System Speed Dial Enable must be set to 1 (Enable). Default is
1.

Class-of-Service Programming (Commands 611 - 619), Register 4:

® If Call Forwarding - Follow Me, Call Forwarding - Busy or Call
Forwarding - Don’t Answer is allowed to have calls forwarded
to external speed dial numbers, set to 2 {Enable, Plus Enable to
External Speed Call Number). Defauit is 1 (Enable).

® Proceed To Be Call Forwarded Externally must be set to 1
{Enable). Defauit is 0 (Disable).

Class-of-Service Programming (Commands 611 ~ 619), Register 5:

® Each block of Speed Dial Numbers which are allowed access by
the station, must be set to 1 (Enable). These blocks are in
groups of 10, starting at 10 and ending at 69. Default is 1
{Enable) for all speed dial groups.

Trunk Programming (Commands 801 - 812), Register 1:

® All trunks used for External Call Forwarding must have Connect
to Outgoing CO Trunk Without Third Party set to 1 (Enable).
Default is 1.

®  Trunk Hardware Type must be set to 1 {(CO Conferencing Trunk).
Default is 0 (Standard CO Trunk).

Trunk Programming (Commands 801 -~ 812), Register 2:
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e Set Disconnect Supervision Provided by CO to 1 (Yes). Default
is 0 (No).

Operation
e A station dials 56 + 55 + 10 to set up External Call Forwarding
to the location specified in speed call entry number 10. Refer to

CALL FORWARDING - BUSY, DON'T ANSWER and FOLLOW ME in
this Section.
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FLASH DISABLE
Description

This feature ignores a station if an attempt is made to select a feature
by flashing the switchhook.

Conditions

® Any feature requiring a switchhook flash cannot be accessed.
Programming
Class-of~Service Programming (Commands 611 - 619), Register 2:

e Switchhook/Ground Button Flash must be set to 0 (Disable).
Default is 1 (Flash for Consultation Hold).

Operation

None
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FLASH FOR ATTENDANT
Description
This feature allows a station user who has an established call to flash
the switchhook and automatically be connected to the Attendant Con-
sole. The established call is placed on Consultation Hold. The call
appears on the console as a “DIAL 0" call.

Conditions

e This feature is inoperative if the station is not involved in a
2-party call. .

e Fiash for Attendant and Flash for Transfer/Add-On/Consultation
Hold are mutually exclusive.

Programming
Class~of-Service Programming (Commands 611 - 619), Register 2:

e Switchhook/Ground Button Flash must be set to 2 (Flash for
Attendant). Default is 1 (Flash for Consultation Hold).

Operation
On an Established Trunk Call:
e Flash the switchhook — the station user rings the attendant, the
third party is placed on Consultation Hold.
® When the attendant answers, the Call Status Display shows the

number of the flashing station on the left of the display and the
number of the held party on the right of the display.
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FLASH IS RELEASE

Description

This feature assigns a disconnect to a switchhook flash if used with a
Euro Ground Button (EGB) line circuit.

Conditions
¢ This feature is normally used as Earth Recall with Line Card,
Part Numbaer 9102-010-010-NA.
Programming
System Options Programming (Command 601), Register 5:

® Station Switchhook~Flash Timing must be set to 2 (Flash Is
Release). Default is 0 (150 - 750 ms).

Operation

® On an established call, flash the switchhook.
e The call is disconnected and dial tone is returned.
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FLEX!BLE NIGHT SERVICE
Description

This feature routes incoming trunk calls to any selected station, station
Hunt Group, Ring Group, the Attendant Console TAFAS or RMATS when
the system is placed in Night Service by the attendant. If the station is
busy when a trunk call arrives, the station user hears a camp-on tone,
the incoming call is camped on to the station and the caller hears
ringing tone. If the Station Hunt Group is busy when a trunk call
arrives, the trunk is camped on to the Hunt Group. Camp-on tone is
heard by the station queued to be rung next in the Hunt Group (refer
to STATION HUNTING in this Section).

Conditions

e Incoming trunk calls cannot be assigned to stations with a COS
that makes them OQOriginate only.

e Refer to STATION HUNTING for Station Hunt Group conditions
in this Section.

e Refer to RING GROUP for Ring Group conditions in this Section.

Programming

System Options Programming (Command 601), Register 1:

e If Flexible Night Service stations are allowed to camp incoming
calls onto a busy station, Camp-On (Onto Stations Only) must
be set to 2 (Enable, Trunks - Stations) or 3 {(Enable Both).
Defauit is 3.

Trunk Programming (Commands 801 -~ 812), Register 5:

e Night Answer Mode must be assigned as 0 (Flexible Night Ser-
vice).

® Assign equipment number of station or Hunt Group to which
calls are routed during Night Service: Station equipment num-
bers 01 - 72; Station Hunt Group equipment numbers 81 —~ 86;
88 to RMATS, 87 to Ring Group, 00 to route to Night Bells or 80
to route to the console. This is the initial assignment and may
be changed subsequently from the Attendant Console or Test
Line.

Operation

‘(a) Console Key Operation while the System is in Night Service:

e Press the Night Service key twice and hold.

e The key LED lights and the trunk number is on the left with its
assignment flashing next to it.

e Dial a new station number, Feature Access Code, or press a
DSS key to change assignment, or dial % to step the next trunk
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that is equipped and has Flexible Night Service.

(b) Attendant Function Opersation:

Page 72

Dial the Attendant Function Access Code {71 or x).

Dial 21, which is the code for Flexible Night Service, plus the
equipment number of the required trunk.

The display now shows the trunk equipment number on the left
of the display.

The directory number (flashing} of the station, Ring Group or
Hunt Group Access Code to which calls are routed during Night
Service, is shown on the right of the display.

This may now be changed by dialing another station number
Feature Access Code or "0" (if calls are to be routed to the
Attendant Console).

Press the RELEASE key. The system returns to normal call pro-
cessing.
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FLEXIBLE NUMBERING PLAN

Description

The numbering plan used within the system permits the user to select
any combination of 1-, 2- or 3-digit numbers for Feature Access
Codes, Trunk Access Codes, and station directory numbers (Trunk
Group Access Codes can only be 1- or 2- digit numbers). The only
constraint in the selection of a nhumbering plan is that no conflicts may
exist among station numbers and access codes, with the exception of
Automatic Callback - Busy and Executive Busy Override features.
Conditions

e No first digit conflicts are allowed between station numbers
and access codes, with the exception of Automatic Callback -
Busy, which is set at 6, and Executive Busy Override which is
set at 5.

e Configuration Switch 7 on the CPU Il Card must be set to OPEN
for 2-digit station numbering or to CLOSED for 3-digit station
numbering.

e If a numbering conflict exists, access codes may be made blank
by programming them as 00.

Programming
Feature Access Code Programming (Command 602):

e Assign access codes to features (two or three digits).
Station Programming (Command 620 or 621}

e Assign required station numbers {one, two or three digits).
Trunk Group Programming (Commands 821 - 826), Register 1:

e Assign Trunk Group Access Codes (one or two digits).

Operation

None
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HOUSEPHONE (MANUAL LINE)

Description
A station with this option in its COS is automatically routed to the
Attendant Console when the station user goes off-hook. Dial tone is
not provided to these stations. Calls to Housephones can be dialed
directly from a station or the Attendant Console. Refer also to MES-
SAGE WAITING in this Section.
Conditions
¢ Housephone and all features requiring call origination are mu-
tually exclusive. .
Programming
System Options Programming (Command 601), Register 6:
¢ Message Waiting System Enable must be set to 2 {Enabie Mes-
sage Waiting and 30 Second Housephone). Default is 1 (Enable,
Message Waiting).
Class-of-Service Programming {Commands 611 ~ 619), Register 2:

® Housephone must be set to 1 (Enable). Default is 0 (Disabie).

Operation

¢ Lift handset - the station rings the Attendant Console.
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IDENTIFIED TRUNK GROUP
Description
When a Trunk Group has this feature enabled, the selected trunk (on an
outgoing seizure after dial tone has been detected) automatically out-
pulses its Trunk Group Access Code. This allows a unified numbering
plan to be used between PABXs and therefore used in conjunction with
E&M Trunks.
Conditions
¢ When E&M Trunks are used in an Identified Trunk Group, Dis-
connect Supervision must be provided by the CO to ensure that
both of the trunks are dropped at the end of the call.
Programming

Trunk Programming (Commands 801 -~ 812), Register 2:

e Set Disconnect Supervision Provided by CO to 1 (Yes). Default
is 0 (No).

Trunk Group Programming (Commands 821 ~ 826), Registers 1 and 2:

e Identified Trunk Group must be set to 1 (Enable). Default is 0
{Disable).

e Assign the Trunk Group Access Code.

e Walt for Dial Tone must be set to 0 (No Wait). Default is 1.

e Supervision (Reversal or Change on Third Wire) must be set to
1 (Supervision is Both Answer and Message Unit). Default is 0

(No Supervision).

e Tone-to-Pulse Conversion must be set to 2 (Enable, Disable
Outgoing Audio Until Answer). Default is 0 (Disable).

Operation
s Dial the Trunk Group Access Code.

e When the trunk is sucessfully accessed, the Trunk Access Code
is outpulsed.
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INCOMING CALL IDENTIFICATION

Description

Incoming trunk calis to the Attendant Console may appear on selected
LDN keys such that trunk calls can be answered with the proper
greeting. If all trunks have the same Listed Directory Number, then they
can all be assigned to the same LDN key.

Conditions

None

Programming

Trunk Programming {Commands 801 - 812), Registers 4 and 5:

® Day Answer Mode and Night Answer Mode must be set to:

1 = Incoming calls on this trunk appear on LDN 1.
2 = Incoming calls on this trunk appear on LDN 2.
3 = Incoming calls on this trunk appear on LDN 3.

Operation

& Refer to Attendant Console Guide, Part Number
9180-953-101-NA.
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INDIVIDUAL TRUNK ACCESS
Description
This feature allows the attendant or Test Line to access a specific
trunk by equipment number for maintenance or troubleshooting pur-
poses.
Conditions
e An idle or busied-out trunk may be accessed by the attendant

or Test Line only.

Programming *

None

Operation

e Dial the Attendant Function Access Code {71 or x).

® To access a trunk by equipment number, dial 19 plus the Trunk
Equipment Number (1 through 12). If the trunk is idie or
~Busied-Qut”, dial tone is returned. If the trunk is busy, busy
tone is returned. _

e A busy trunk can be accessed by using Trunk Emergency Re-
lease but note that the caller wiil be dropped.
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LAST NUMBER REDIAL

Description

This feature allows a station user with Last Number Redial enabled in
its Class of Service to have the last nhumber that was manually dialed
on a trunk, automatically redialed by dialing the Redial Access Code
(default is b5) + 0 or by pressing the # key (if enabled).

Conditions
e A speed call number cannot be accessed by Last Number Re-
dial.
¢ If the # key is programmed to indicate Last Number Redial
{Command 601, Register 2), then 70 must be dialed to enter
Programming Mode,

Programming

System Options Programming (Command 601), Register 2:

® Last Number Dial Pound ( # ) Sign Access Enable must be set to
1 (Enable). Default is 0 (Disable).

Class-of-Service Programming {Commands 611 - 618), Register 5:

® [Last Number Redial must be set to 1 (Enable). Default is 1.
Operation

e Manually dial out on a trunk — go on-hook.

e Dial Last Number Redial Access Code (default is 55) + 0 or

press # if enabled.
® The last number that was manually dialed automatically redials.
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LOCKOUT ON STATIONS
Description
This feature is activated immediately if one of the two parties engaged
in a call goes on-hook. The party which remains off-hook automati-
cally disconnects from the speech path, allowing that speech path to
be used for another caller immediately. This feature is also activated
when a station goes off-hook and exceeds the interdigit time—out (10
seconds). The user receives reorder tone for 20 seconds and is then
locked out. The speech path is freed for other calls.
Conditions
¢ Station must go on-hook, then off-hook to return to normal

service.

Programming

None

Operation

None
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MAKE/BREAK RATIO AND PULSE RATE
Description
This feature allows the selection of four different outpulsing ratios
{make/break} for outgoing trunks. It is therefore possible to accept
digits from a station at 10/20 pps as well as to outpulse digits on a
trunk at 10/20 pps. Make/break ratios of 60/40 and 66/33 are sup-
. ported at 10/20 pps for trunk cutpulsing. This allows the system to
operate in any country by conforming to that country’s outpulsing
ratio.

Conditions

¢ OQutpulsing ratio should meet CO conditions.
Programming
System Options Programming (Command 601), Register 5:

® Set Station Digit Collection to the required value, 1 {10 pps) or
2 (20 pps). Default is 1.

Trunk Programming {Commands 801 - 812), Register 2:

e Set required Trunk Outpulsing Break/Make Ratio to 0 (60/40), 1
{66/33), 2 (30/20) or 3 (33/17). Default is 0 (60/40).

Operation

None
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MESSAGE REGISTER AUDIT
Description

This feature allows the attendant to print out the contents of the
Message Registers (Message Registration Counter) and to optionally
clear them. The printout consists of several lines. The first line is the
Message Register Audit header and has the following format:

MM/DD hh:mmP
Where MM/DD is the month and day, and hh:mmP is the time in hours
and minutes using a 12-hour clock. The remaining lines are of the
same format. They state the station number and its Message Register
contents as follows: nnn — xxxx (repeated six times across the page),
where nnn is the station number, and xxxx is the contents of the
Message Register.

Conditions

& Printer required; refer to PRINTER PORT in this Section.

Programming

System QOptions Programming (Command 601), Register 6:

® Message Register Audit must be set to 1 (Enable) or 2 (Enable
Wwith Clearing of Message Registers). Default is 0 (Disable).

Operation

¢ Dial the Attendant Function Access Code (71 or %).

Dial Attendant Function 73.

e The contents of the Message Registers are printed out, and
cleared (if enabled).
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MESSAGE REGISTRATION
Description

This feature computes the number of local call units made from a
station. The accumulated call unit count for each completed call is
dependent on the call unit modifiers seiected. The resulting counts are
held in the system Message Registers. These registers are protected
against power failure to ensure that the accumulated call count for a
station is not iost in the event of a commercial power failure. Message
Registration can be CQO generated or PABX generated. If it is PABX
generated, and continuous metering is not provided by the CO, Count
Additional Message Units can be set to 2 (Enable Pseudo Message Unit
Count (once per 6 s)) or 3 (Enable Pseudo Message Unit Count (once
per 60 s)) in Trunk Group Programming. The ocriginal station who sets
up the call is treated as the Message Registration device for the entire
duration of that trunk call. This applies even when the trunk is trans-~
ferred to another station. An initial charge is levied when answer
supervision is received from the trunk (if provided) or the psuedo
answer Timer generates a supervision. (The timer starts a program-
mable time period after the last digit has been dialed.) An additional
charge is levied (if additional programmable supervision is received).
These supervisions may be CO generated or PABX generated. There is
a facility to generate psuedo supervisions every 6 or 60 seconds
{Trunk Group Programming} throughout call duration.

Conditions

® The originating station always gets the Message Registration
charge applied even if the trunk call is transferred to another
station.

e - A station designated as a Housephone cannot have Message
Registrations.

® The maximum call count is 9988.

e |f a station has Restrictive Station Control and the count is
99498, the next attempt to make a call receives reorder tone,

¢ Dialing 9999 restricts calls.

® When 9 is dialed to disabie the Message Registration counter,
the existing count is deleted from the records.

Programming

Class—-of-Service Programming (Commands 611 - 619), Register 2:

s Message Registration/Restrictive Station Control must be set to
2 (Enable Message Registration Only) or 3 (Enable Both). Default
is 0 (Disable Both).

Trunk Group Programming (Commands 821 - 826), Register 2:

e Supervision (Reversal or Change on Third Wire) must be set to
1 {Supervision is Answer/Message Unit) or 3 (Supervision is
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Message Unit). Default is 0 (No Supervision).

Trunk Group Programming {Commands 821 - 828), Register 3:

Message Registration must be set to 1 (Enable). Default is 0
(Disable).

If Additional Message Units are to be counted, Count Additional
Message Units must be set to 1 (Enable), 2 (Enable Pseudo
Message Unit Count, Once Per 6 Seconds) or 3 (Enable Pseudo
Message Unit Count, Once Per 60 Seconds). Default is 0
(Disable).

If Initial Message Unit Charge is required, specify the amount 00
- 99, Default is 00.

If an additional Message Unit Charge is required, specify the
amount 00 ~ 99. Default is 01.

If the trunk does not supply Answer Supervision, Pseudo An-
swer Timer must be set. One pseudo answer signal is gen-
erated after the selected time-out period (10 to 70 Seconds).
Default is 30 Seconds.

Function Key Programming (Command 972}, Registers 1 - 3:

Select Key 1, 2 or 3 as the MSG REG key by setting the Function
Code to 01 in the appropriate register {1 - 3).

Operation

{a) Console Key Operation:

Press the Message Registration key (one of the programmable
keys - Command 972), and hold.

The display shows three dashes flashing.

Dial the desired station number.

The station number is shown on the left of the display and the
counter status is shown on the right.

Refer to the S$X-20 Attendant Console Guide (Part Number
9180-953-101-NA)} for further details.

(b) Attendant Function Operation:

Dial the Attendant Function Access Code (71 or %).

Dial 22 {which is the code for Message Registration), then the
station number.

The station number is shown on the left of the display and the
4-digit Message Registration counter on the right of the dis-
play.

To clear the counter, dial 0.

To disable Message Registration, dial 9, If Message
Registration/Restrictive Station Control was set to 1.

Press RELEASE key.

Refer to §X-20 Attendant Consocle Guide - Function Key Opera-
tion, Part Number 9180-953-101-NA.
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MESSAGE WAITING

Description

This feature allows the attendant to inform a guest that there is a
message waiting. The station rings at the end of the selected
“Message Waiting Indication Interval” with a distinctive ringing pattern
(three cycles of 0.3 seconds ON, 1.7 seconds OFF). If the station is
busy when Message Waiting is activated, the Message Waiting indica-
tion starts 10 seconds after the station becomes idle. If the station
picks up the handset before the 30 s time-out (Housephone option
only), the station automatically rings the console. The station also
rings 10 seconds after every off- /on-hook condition until the Mes-
sage Waiting is cancelied. When the guest returns and calls the atten-
dant, the MSG WAIT LED flashes on the Attendant Console to indicate
that there is a message waiting for that station. When the Message
Waiting key is depressed, the Busy Lamp Field on the Remote Display,
and the console Extension Status Display show all the stations that
have Message Waiting applied.

Conditions

® Message Waiting indications are not lost during a power failure.

& With the console or Remote Display, it is possible to display all
stations with Message Waiting enabled.

e |f Message Waiting Automatic Cancel has been selected, the
Message Waiting indication for a station is automatically can-
celled when the attendant answers a call from that station.

Programming
System Options Programming (Command 601), Register 6:

e Set Message Waiting System Enable to 1 (Enable Message
Waiting) or 2 (Enable Message Waiting and 30 Second House-
phone — Manual Line). Default is 1. With Message Waiting set to
2, the station is automatically connected to the console if the
station goes off-hock within 30 seconds of the Message Wait~
ing indication.

e |f Message Waiting indications during Day Service Only is re-
gquired, set to 1. Default is 1.

® Set Message Waiting Indication Interval to desired time period
(1 = 4 X 5 Minutes). Default is 3 (15 Minutes).

& |f Message Waiting Automatic Cancel is required, set field to 1.
Default is 0 (Disable).
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Class-of-Service Programming (Commands 611 - 619), Register 2:

® The Class of Service of the station to which Message Waiting is
applied must have Message Waiting set to 1 (Enable). Default is
1.

Operation
(é) Console Key Operation
To Apply Message Waiting to an Unanswered Station:

e Dial the required station number — no answer.

® Press the MSG WAIT key - the station number dialed and the
Message Waiting status for that station is shown on the display
(0 = not applied, 1 = applied). Each time the MSG WAIT key is
pressed, it toggles the Message Waiting status for that station.

To Apply Message Waiting during a Recall:

® Press the flashing ANS or RECALL key - the trunk or station that
was transferred to the ringing or busy station is shown in the
left of the display.

e Press the MSG WAIT key - the console is still connected to the
original trunk or station. Message Waiting has been appiied to
the called station.

To Cancel Message Waiting (if Message Waiting Automatic Cancel has
not been enabled):

e Press the flashing ANS or DIAL 0 key — MSG WAIT key flashes.
® Press the MSG WAIT key - the display shows 0 to indicate
Message Waiting has been cancelied for that station.
To Display All Message Waiting Indications:
® Press the MSG WAIT key and hold - the Extension Status Dis-
play and the DSS keys display all stations with Message Waiting
applied.
{b} Attendant Function Operation
To Display Message Waiting Indications:
e Dial the Attendant Function Access Code (71 or %).
e Dial 28 - the Busy Lamp Field and the DSS keys display all
stations with Message Waiting applied.

To Cancel Message Waiting:

e Dial the Attendant Function Access Code (71 or %}.
e Dial 29 - all Message Waiting indications are cleared.
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MESSAGE WAITING INDICATION DURING DAY SERVICE ONLY

Description

This feature enables all audible Message Waiting Indications during
Day Service only. During Night Service all Message Waiting indications
are suspended.

Conditions

® All Message Waiting indications are suspended (NOT Lost) dur—
ing Night Service. When the system goes back into Day Service,
all Message Waiting indications are re-enabled.

Programming

System Options Programming {Command 601), Register 6:

® Set Message Waiting Indication during Day Service Only to 1
(Enable). Default is 1.

Operation
{a) Console Key Operation

To Suspend Message Waiting Indications:

® Press the NIGHT SERVICE key. The Night Service key LED lights
and the system is now in Night Service.
e Message Waiting indications applied to stations are suspended.

To Enable Message Waiting Indications:

® Press the NIGHT SERVICE key.

® The Night Service key LED turns off and the system is in Day
Service.

e All Message Waiting indications applied to stations prior to the
system going to Night Service, are re—enabled.

{b) Attendant Function Operation

To Suspend Message Waiting Indications:

® Dial the Attendant Function Access Code (71 or ¥).

e Dial 11.

® The system is now in Night Service.

® Message Waiting indications applied to stations are suspended.

To enable Message Waiting Indications:

¢ Dial the Attendant Function Access Code {71 or ).

e Dial 12

® The system is now in Day Service.

® All Message Waiting indications applied to stations prior to the
system going to Night Service, are re—enabled.
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MIXED STATION DIALING
Description
This feature allows the simultaneous use of rotary and DTMF tele-
phones on any or all station lines. All station features are available to
both types of telephones. Programming of the system may he per-
formed from a rotary or DTMF set.
Conditions
e If DTMF telephones are used, the system must be equipped with
at least two DTMF receivers {Part Number 9102-012-000-NA).
e Refer to Section MITL9102-095-180-NA, Engineering Informa-
tion, DTMF Receiver Provisioning Requirements for Tone-

to—-Pulse conversion.

Programming

None

Operation

None
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MUSIC ON HOLD
Description

A music source may be connected to the system via the Trunk Ex-
pander Card (Part Number 9102-013-000-NA). Music on Hold is pro-
vided for trunk calls held by the Attendant Call Hold, Trunk Camp-0n,
or Station Call Hold features. If music is not provided, trunk calls on
hold hear nothing.

Conditions

® Music source input is 600 ohms. A DC voltage must not be
applied to this input.

® Music Source should be between 50 and 500 mVrms.

e Music on Hold is provided for trunk calls only.

® Music on Hold is not provided for calls put on Consultation
Hold by stations.

e If a speech path is not available for the music speech path, the
feature is temporarily disabled.

e Only one system speech path is used regardless of the number
of calls placed on hold; i.e., seven calls could be placed on the
Music on Hold speech path.

Programming
System Options Programming (Command 601), Register 1:

e Music on Hold must be set to 1 ('Enable, From Trunk Expander
Card). Default is 0 (Disable).

Operation

None
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NIGHT BELLS
Description

The system provides a relay closure which may be used to ring Night
Bells during Night Service. A ringing signal of 20 Hz, 90 Vrms is
provided, but may be replaced with an external source provided the
limitations imposed by the relay in the PABX are adhered to (i.e., the
sum of the equipment loading, refer to Conditions).

Conditions

e A maximum of five equivalent ringer loads may be driven by
Night Bells AT ANY ONE TIME (refer to the Manufacturers Stan-
dards).

e Refer to Section MITL9102-095-200-NA, Shipping, Receiving
and Installation Procedures.

e When using a mechanical ringer as a Night Bell, a 20 - 30 kohm
bleeder resistor must be connected across the Tip and Ring
connectors of the ringer.

Programming
e Refer to TRUNK ANSWER FROM ANY STATION (TAFAS) in this
Section.

Operation

None
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PAGING ACCESS

Description

A station with this feature enabled in its COS is allowed access to the

customer—provided Paging Equipment. After dialing the required ac-

cess code, the station user hears a short warning tone, indicating that

the station is connected to the paging circuits. The paging announce-

ment may now be made.

Conditions

* When a DISA Trunk accesses the paging equipment,

"Disconnect Supervision must be provided by the Central Office
to ensure that the DISA Trunk is dropped at the end of the page
announcement.

Programming

Feature Access Code Programming (Command 602), Register 02:

e Assign required 1-, 2- or 3-digit Paging Access Code. Defauit
Access Code is 50.

Class—-of-Service Programming (Commands 611 - 619), Register 3:
® Paging Access must be set to 1 (Enable). Default is 1.
Trunk Programming (Commands 801 ~ 812), Register 2: -

¢ Set Disconnect Supervision Provided by CO to 1 (Yes). Default
is 0 (No).

Operation

& Lift handset ~ dial tone.

& Dial Paging Access Code. When the warning tone is heard, the
station is connected to the Paging Equipment and may then
make the announcement.
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PAGING (ATTENDANT)
Description

This feature allows the attendant access to customer—provided Paging
Equipment by pressing the PAGE key on the Attendant Console or by
dialing the Paging Access Code. If the Paging Equipment is in use by a
station user (the PAGE key LED on the Console lights), the paging
system is overridden by the attendant. For wiring details, refer to
Section MITL9102-095-200-NA, Shipping, Receiving and installation
Procedures.

Conditions

e The SX-20 system has a built in paging amplifier which has two
outputs. The paging offers one zone in terms of message, but
offers two zones in terms of volume; i.e, one message can be
broadcast over two separate locations (zones), but the volume
for one zone may be louder than for the other (applicable to
warehouse - office situation where two different volumes may
be desired).

e If the outputs are used individually, each paging circuit delivers
1 watt into 8 ohms, and can cover two separate paging zones.

e If the outputs are used together, they deliver 2 watts into 8
ohms, and cover one paging zone.

e The SX-20 paging volume potentiometer is on the Miscella-
neous Card.

Programming

Feature Access Code Programming {Command 602), Register 02:

e Assign required 1-, 2- or 3—-digit Paging Access Code. Default is
50.

Class-of-Service Programming (Commands 611 - 619), Register 3:
e Paging Access must be set to 1 (Enable). Default is 1.
Function Key Programming {Command 972):

e Program one of the Programmable Function keys (1 through 3)
as a PAGE key.

Operation

® Press the PAGE key and hold.
e Make announcement,
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POWER FAILURE RESTART
Description

The customer data describing each individual customer’s requirements
is held in the Random Access Memory (RAM). In the event of a com-
mercial power failure, the RAM data is maintained by a battery backup
on the PROM/RAM module which is on the CPU Il Card. This battery
backup maintains the RAM data intact for up to 600 hours. All SX-20
call processing programs are held in Read Only Memories (ROM). This
type of memory is unaffected by power failure. Call processing can
start immediately after power is applied to the system.

Conditions
e There is a switch on the PROM/RAM module used to
disable/enable the batteries. The RAM batteries are shipped
with the switch off to save the batteries, The switch should be
turned on just before the system is powered-up. Refer to Sec-
tion MITL9102-095-200-NA, Shipping, Receiving and Installation
Procedures.

Programming

None

Operation

None
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POWER FAILURE TRANSFER
Description

Two Power Failure Transfer circuits are provided. In the event of a
commercial power failure, these circuits transfer two CO trunks
(Trunks 1 and 2) to stations preselected at installation time. Refer to
Cabling and Cross-Connections, for wiring details in Section
MITL9102-095-200-NA, Shipping, Receiving and Installation Proce-
dures.

Conditions

¢ The Power Failure Transfer circuits apply to Trunks 1 and 2
only.

e If the CO trunks are ground start trunks the stations must be
equipped with a ground start key, or a ground start/loop start
converter.

® The SUPERSET 3 and SUPERSET 4 sets may NOT be used for
power failure transfer.

Programming

None

Operation

None
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PRINTER PORT

Description

An external printer can be connected to the PABX via the RS-232 port
{Printer Port). Features using the printer include:

SMDR {programmable)

Automatic Wake-up (programmable)

Message Register Audit (programmable)

Data Dump/Load (requires System Security Code).

The SX-20 PABX monitors DTR (pin 20) of the printer (refer to Table
. 2-4). Mark condition (+V) indicates that the printer is ready to receive

data and the space condition {-V) indicates that the printer is not ready

to receive (i.e., paper out, buffer full or no ribbon). Note XON and

XOFF are not monitored.

Conditions

When the RS5-232 port (J11} is used, the UCC card MUST be a
Rev. 3 or higher.

& The printer may suspend, release and purge queues by using
Attendant Function 75 (refer to Operation).
® The printer port must be initialized (load default data or pro-
gram) before it is used.
® The following is required to interface a terminal {printer) to the
SX-20 RS-232 Port.
TABLE 2-4
PRINTER PORT INTERCONNECTIONS
Pin Number Source Function
1 SX-20 Chassis Ground
2 Terminal TX {Transmit)
3 SX-20 RX (Receive)
4 Terminal RTS (Request to Send):
Controls CTS if low.
5 SX-20 CTS (Clear to Send):
. +V unless RTS low
6 SX-20 DSR (Data Set Ready):
controlled by SX-20
7 SX-20 Signal Ground
8 SX-20 DCD (Data Carrier Detector)
20 Terminal DTR (Data Terminal Ready):
monitored by $X-20, no data
sent if it is -V.
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Programming

System Options Programming (Command 601), Register 7:

e Select Baud Rate. Valid entries are: 0 = 50 Baud, 1 = 75 Baud, 2
= 110 Baud, 3 = 135 Baud, 4 = 150 Baud, 5 = 200 Baud, 6 = 300
Baud, 7 = 600 Baud, 8 = 1200 Baud and 9 = 1800 Baud. Defauit is
300 Baud.

e Printer Parity must be set to 0 {No Parity), 1 (Odd Parity) or 2
(Even Parity). Default is No Parity.

e Printer Number of Tx Bits must be specified as 5 ~ 8 Tx Bits.
Default is 8 Tx Bits. -

® Printer Number of Stop Bits must be specified as 1 - 2 Stop
Bits. Default is 2 Stop Bits.

e Printer Slow Carriage Return Option can be set to 0 (Disabie), 1
(Output 2 Nulls at End-of-Line), 2 (Qutput 4 Nulls at End-
of-Line), 3 (Output 8 Nulls of End-of-Line), 4 (Output 16 Nulls at
End-of-Line), 5 (Output 32 Nulls at End-of-Line) or 6 (Output 64
Nulls at End-of-Line). Default is 0.

Operation

Connect the Printer to the RS-232 port (Printer Port); refer to
Section MITL9102-095-200~-NA, Shipping, Receiving and Instal-
lation Procedures.

To Suspend Printer:

Dial the Attendant Function Access Code {71 or %).

Dial Attendant Function 75 and .

The printer is suspended. When the printer is suspended, SMDR
and Auto Wake-up may fill up the queues for the printer. If the
SMDR Print gqueue is full, no trunks can be accessed. If the Auto
Wake-up print queue is full, no wake-up calls are made and an
Alarm is reported indicating that the queue is full.

To Release Printer:

Dial the Attendant Function Access Code (71 or ).

Dial Attendant Function 75 and #.

The Printer continues printing where it left off and prints re-
cords found in any of the print queues. If X750 (suspend and
purge) was previously dialed, the SMDR, and Auto Wake-up
print options are enabled, providing the option was pro-
grammed.

To Suspend Printer and Purge Queues:

Dial the Attendant Function Access (71 or ).
Dial Attendant Function 75 and 0.
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® This purges the SMDR and Auto Wake-up print queues and
disables the SMDR and Auto Wake-up print options. The printer
remains suspended.
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PROGRAMMING
Description

Programming the PABX consists of completing the required Program-
ming Forms, then entering the desired Command Number and data
from the Test Line or Console. A full description of each feature is
contained in Section MITL9102~-095-105-NA, Features Description (with
the programming requirements recorded in Section
MITL9102-095-210-NA, System Programming).

In addition to the “cancel” function that was performed previously, the
‘#' key performs the following functions while in programming:

(a) It returns control to the Command Level when the FIRST field of
. data is flashing.

(b) At the Command Level, it can advance to the next command in
the same homogeneous command group; i.e., Class—of-Service
or Trunk Programming has a homogeneous or range of com-
mand numbers for that particular type of programming. If the
command is nonhomogeneous, the '# key at command level
does nothing.

() When a programming error occurs, the '# key performs an
equivalent function as "xx’ (which returns the contents of the
register to the state it was in before the change was at-
tempted). Note that ‘##’ is required in Toil Control Program-
ming.

Conditions

e If Configuration Switch 8 on the CPU |l Card is set to CLOSED,
the System Security Code (default is 7772) allows the program-—
ming information to be changed.

e [f the Configuration Switch 8 on the CPU Il Card is set to
CLOSED, the user can only view the programming data when
the # sign is pressed OR if the User Security Code is dialed.
Change ONLY the information detailed in User-Defined Pro-
gramming Command.

e The user can NEVER view the System Security Code or Load
Default Data {#998), when using the User Security Code.

e With Configuration Switch 8 OPEN, entering the Programming
Access Code (70 or #) allows the programming information to
be altered.

e Refer to Section MITL9102-095-210-NA, System Programming
for programming details.
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Programming

Refer to Section MITL9102-095-210-NA, System Programming.

Operation

To Enter System Programming:

Press STATUS key four times and hold - display shows the
generic level.

While holding the STATUS key down, dial the Security Code
(default is 7772 for System Programming or 1234 for User
Programming).

If correct code is entered, the generic number flashes for 10
seconds.

Release the STATUS key when it stops flashing.

Press # within 10 seconds - display shows ?601 {Command
601) ~ system is in the Programming Mode.

To exit from Programming Mode, press the RELEASE key -
console returns to normal operation.

Alternatively, set Configuration Switch 8 on the CPU Il Card to
OPEN. Dial the Prcgramming Access Code (default is 70 or # ).
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REMOTE CALL STATUS DISPLAY
Description

An optional Remote Call Status Display is available for the S$X-20
PABX. This display when connected, provides the call processing in-
formation associated with the Test Line connected to Equipment Num-
ber 01, together with the status of stations, trunks, system and time-
of-day. The display is not affected when RMATS is used. The display
portion of the Remote Display generally operates as a time display. If it
is used in Consoleless Mode or the Configuration Switch 6 has been
set which marks Equipment Number 01 as the Test Line, then the
Remote Display indicates the following:

e Attendant function data (as before)

e System programming data (as before)

e (Call status information (goes blank when Test Line originates a
call), displays dialed digits, displays stations or other devices in
call, recall or camp-on status, etc.).

Busy Lamp Field:

e The Busy Lamp Field displays the active status of each station.
If the busy LED is on, the station is busy or ringing. If the LED is
off, the station is idle, and if flashing the station is on hold at
the console.

Line Status LEDs:

® Each trunk circuit has an associated Line Status LED. If the
status LED is on, the trunk is busy or busied-out. If the LED is
off, the trunk is idie and if the LED is flashing, the trunk has
been placed on hoid at the console/Prime Station.

System Status LEDs:

e RES PWR LED: This LED flashes when there has been a com-
mercial power failure and the system is operating on Reserve
Battery Backup.

e ALARM LED: This LED flashes to indicate that the system has
detected a malfunction.

e CALL PARK: There are three call hold sliots which indicate if
there are any calls waiting to be picked up by stations or
Attendant.

e CALL WAITING: This LED lights to indicate that another call is
waiting to be answered at the Test Line.

e AUX LED: This LED is reserved at this time.

e PAGE LED: This LED lights to indicate the paging equipment has
been accessed.

® CALL BLOCK LED: This LED is lit when the Call Block feature is
activated. Calls between stations with Call Block are prevented.

e RING OFF: This LED lights to indicate if the bel! has been turned
off by using the BELL OFF key.
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e NIGHT SERV LED: This LED is lit when the system is operating in
Night Service.

¢ EQUIP BUSIED LED: This LED lights to indicate that either the
system automatic diagnostics or maintenance personnel have
detected a malfunctioning device, and have busied-out that
device.

Numerical Display: The numerical display shows the called and/or
calling number, programming information (command number and data)},
attendant/maintenance function information, recall indication
(camp-on and ringing) or message registration counters. When idle,
the time—of-day may be displayed using either a 12— or 24-hour clock.

Conditions

.

e |If the Test Line is used to program the system, then Configura-
tion Switch 6 on the CPU Il Card must be OPEN.

¢ [f the Test Line is used to program the system or to perform an
attendant/maintenance function, then the Remote {and Cabinet)
Call Status Display shows the appropriate information. Refer to
CABINET CALL STATUS DISPLAY in this Section.

e Since the $X-20 system has a maximum of 72 stations, the last
eight LEDs in the Busy Lamp Field do not light on the Remote
Call Status Display.

® The display is not affected when RMATS is used.

e The Remote Call Status Disply may be used with a single line
telephone set to provide & second answering position, in addi-
tion to the Attendant Console. Refer to TEST LINE in this Sec-
tion.

Programming

System Options Programming (Command 601), Register 4:

e For Consoleless Operation, set Console Inhibit to 1 (Enable).
Default is 0 {Disable).

Busy Lamp Field Programming {Command 970):

® Assign the station number at the beginning of each row. {(Refer
to MITL9102-095-210-NA, System Programming for details.)

Operation

None
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REMOTE MAINTENANCE ADMINISTRATION AND TEST SYSTEM (RMATS)
Description

RMATS provides a customer with the ability to perform programming,
maintenance and attendant functions on the $X-20 system from a
remote location. The console and remote displays are not affected,
thus the local operator is not aware that the PABX is being used by
RMATS (unless the same facility that RMATS is currently using; i.e.,
attendant functions or programming, is used by the attendant).

Conditions

e Data Line Security is automatically enabled on RMATS DIL.

e Only junctors 5 6, 7 and 8 can be used for RMATS. If all
junctors are busy, and the RMATS Access Code Is dialed, the
carrier signal is not returned until one of those junctors be-
comes idle.

e There is no time-out if the junctors are busy and the RMATS
user wishes to hold. The systemn continues to attempt access
every (.5 s until one is free.

e The console can never be used to access RMATS.

e Refer to Section MITL9102-095-301-NA, Remote Maintenance
Administration and Test System (RMATS) for details.

Programming
Feature Access Codes Programming {Command 602}, Register 25:
e Enter required RMATS Modem Access Code. Default is 498.

If a DIL Trunk is Used with RMATS During Day Service, Program the
Following:

Trunk Programming (Commands 801 —~ 812), Register 4:
¢ Set Day Answer Mode to 0 (Direct-In Line).
e Set Direct-In Line Equipment Number to 88 (RMATS Modem).
Default is 01 {(Station Equipment Number 01).

If a DIL Trunk is Used with RMATS During Night Service, Program the
Following: .

Trunk Programming (Commands 801 ~ 812), Register 5:
e Set Night Answer Mode to 0 (Flexible Night Service).

e Set Night Service Equipment Number to 88 (RMATS). Default is
01 (Station Equipment Number 01).
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Operation

® Refer to Section MITL9102-095-301-NA, Remote Maintenance,
Administration and Test System. for a complete description.
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RESTRICTIVE STATION CONTROL
Description
This feature allows the attendant to temporarily restrict a station from
making outgoing trunk calls. Station—to-Station calls may be made in
the normal manner, but attempts to access a trunk result in the station
receiving reorder tone.
Conditions

None

Programming

Class—-of-Service Programming (Commands 611 -~ 619), Register 2:
e Message Registration/Restrictive Station Control must be set to
1 (Enable Restrictive Station Control Only) or 3 {(Enable Both).
Default is 0 (Disable Both).
Function Key Programming (Command 972):

e If desired, program one of the Conscle keys {1 through 3) for
Message Registration/Restrictive Station Control.

Operation

{(a) Attendant Function Operation
To Enable Restrictive Station Control:

Dial the Attendant Function Access Code (71 or x}.

Dial 22, plus the station number of the station to be restricted.
Dial 9; the display shows the station number plus four 9s.
Press the RELEASE key.

The station is restricted.

Note: The count for that station is deleted when 9 is dialed.
To Disable Restrictive Station Control:

e Dial the Attendant Function Access Code (71 or %).

e Dial 22, plus the station number of the station on which the
restriction is being removed.

e Dial 0; the display shows the station humber plus four 0s.

Press the RELEASE key.

e The station is no longer restricted.
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(b) Console Key Operation
To Enable Restrictive Station Control:

Press the MSG REG key and hold.

Dial the station number of the station to be restricted.

Dial 9 - the display shows the station number plus four 9s.
Release the MSG REG key.

To Disable Restrictive Station Control:

® Press the MSG REG key and hold.

® Dial the station number from which the restriction is being
removed.

& Dial 0 - the display shows the station number plus four Os.

® Release the MSG REG key.
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REVERSAL MEANING

Description

This entry in Trunk Programming defines the interpretation of Tip—Ring
reversal.

Conditions

In all cases, reversal implies Tip~Ring reversal.

Programming

Trunk Programming {Commands 801 - 812), Register 2.

If a reversal is to indicate an incoming call only, Reversal
Meaning must be set to 1 (Incoming Call). If a reversal is to
indicate a disconnect, Reversal Meaning must be set to 2
{Incoming Call or Disconnect). Default is 0 (Not Incoming Call or
Disconnect).

Operation

None
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RING GROUP

Description

This feature defines up to nine stations as a group. These stations are
rung simultaneously when the group is accessed, thus, it is termed as
a Ring Group. The stations programmed into the Ring Group are called
Ring Group members. There is only one Ring Group provided by the
system and it is assigned an unique access code.

Conditions

SUPERSET™ sets cannot be members of a Ring Group.

The Ring Group can be accessed by directly dialing its access
code.

The Ring Group can be assigned as a Day or Night Answer
point for DIL applications.

Stations may forward calls to the Ring Group but any forward-
ing in effect on the Ring Group members is ignored; ie., calls
may be forwarded on a one-step basis only.

A Ring Group member may forward calls on Follow Me and
Busy to another station, but Call Forwarding - Don’t Answer Is
not honored when the station is rung as part of the Ring Group.
If a station is a Ring Group member and has Call Forwarding
enabled to a Hunt Group or a SUPERSET set, the forwarding is
not honored when the station is rung as part of the Ring Group.
At any given time, there can only be one device allowed to
camp on to the Ring Group when all Ring Group members are
busy, in which case a tone burst (camp-on tone) is applied onto
the first member to indicate the situation.

Ensure only valid station numbers are programmed into the
group; i.e, ensure that there is a corresponding equipment
number for that station number.

Programming

Feature Access Code Programming {Command 602), Register 24;

Assign required 1-, 2- or 3-digit Ring Group Access Code.
Default is 497.

Station Ring Group Programming (Command 641):

Assign the required station directory numbers for the Ring
Group in Registers 1to 9.
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Trunk Programming (Commands 801-812), Registers 4 and b:

e If the Direct-In Line (DIL) eguipment number (during Day or
Night Service) is assigned to the Ring Group, enter 87 (Ring
Group). Default is 01 (Station Number 1).

Operation

e All members of the Ring Group are rung when the Ring Group
Access Code is dialed. Ringing is terminated when a member
answers the call.

e |f all members in the Ring Group are busy, the next caller is
automatically pended—on and hears ringback tone. Further call-
ers to the Ring Group receive busy tone (except in the case of
Direct-In Line, which is directed to the attendant).
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ROTARY DIAL PULSE-TO-DIGIT TRANSLATION

Description

The system allows the selection of one of four different digit transla—
tion plans. Refer to Rotary Dial Pulse-to-Digit Translation Plans Tabie
in Section MITL9102-095-210-NA, System Programming. This allows
the PABX to be used in any country irrespective of that country’s digit
translation. Refer to SELECTABLE TONE PLANS and SELECTABLE RING-
ING FREQUENCY in this Section.

Conditions
¢ When initially programming the system, it is recommended a
DTMF set is used.
Programming
System Options Programming (Command 601), Register 5:
e Select required translation plan for Trunk Digit-to~Pulse and
Rotary Dial Station Pulse-to-Digit Translation. Default plan for
all digit translations is Plan 0.
Operation
For a Station:
® The Translation Code (0, 1, 2 or 3) defines which make of
telephone is used; i.e., European, North American, etc., so the
system can determine HOW to outpulse the digits to the Cen-
tral Office. For example, .if a station dials the digit 6, the PABX

would pulse seven pulses to the CO if Translation Plan 1 had
been selected.
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SELECTABLE RINGING FREQUENCY

Description

To accommodate the various ringing frequencies used throughout the
world, the PABX provides a selection of one of three different ringing
frequencies: 17.5 Hz, 20 Hz and 25 Hz. The selectable ringing fre-
guency, when used in conjunction with the Tone Plans and Rotary Dial
Pulse-to-Digit Conversion, enables the communications system to be
used in any market place.

Conditions

None
Programming
System Options Programming (Command 601), Register 5:
e Select the required ringing frequency
0=20Hz
1=25Hz
2 =175 Hz
Default is 0 (20 Hz).

Operation

None
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SELECTABLE TONE PLANS
Description
To accommodate world wide users, the system provides four different
Tone Plans. Refer to Selectable Tone Plans Table in Section
MITL9102-095-210-NA, System Programming. Refer to ROTARY DIAL
PULSE-TO-DIGIT TRANSLATION and SELECTABLE RINGING FREQUENCY
in this Section.

Conditions

None

Programming

System Options Programming {(Command 601), Register 5:
e Select desired Tone Plan. Default is Tone Plan 00.

Operation

None
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SPEECH PATH ACCESS
Description

This feature allows the attendant (or Test Line) to access a particular
speech path by equipment number.

Conditions
® A speech path may be accessed if it is busied-out, but not if it
is busy.

Programming

None

Operation

® Dial the Attendant Function Access Code (71 or %).
® Dial 27 + speech path equipment number (01 - 12). The console
or Test Line is now connected to the chosen speech path.
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STATION CALLS TO ATTENDANT NIGHT ANSWER POINT
Description

This feature assigns a specific station as the "Night Answer Point” for
all DIAL 0 calls when the system is in Night Service.

Conditions
e Station calls to Attendant Night Answer Point must not be
designated Originate Only.
Programming
System Options Programming (Command 601}, Register 4:
® The Station Call to Attendant Answer Point During Console
inhibit or Night Service must be set as 00 (Attendant) or 01 -
72 {Station Equipment Number). Default is 00.
Operation
{a) Console Key Operation:
® Press the NIGHT SERVICE key on the console. The LED lights
and the system is in Night Service.
® All calls to the attendant are now routed to the selected Night
Answer Point.
(b} Attendant Function Operation:
® Dial the Attendant Function Access Code (71 or x).
Dial 11; which is the code for Night Service ON.

® All calls to the attendant are now routed to the selected Night
Answer Point.
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STATION FEATURE RESET
Description

This is a function that is performed by the station user who wishes to
reset the features that are currently active on his station.

Conditions
e All callbacks set up by the station are cancelled.
o Call Forwarding is no longer in effect.
Programming
Feature Access Code Programming (Command 602), Register 14:
® Assign the Station Feature Reset Access Code. Default is 444,
Operation
e Lift handset — dial tone.
e Dial the Station Feature Reset Code from the required station

set - dial tone is returned.
e All features selected at that station are disabled.
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STATION HUNTING

Description

This feature defines a group of stations as a Hunt Group and assigns a
Hunt Group Access Code. A call to a Hunt Group connects to the first
idle station in the group. There can be up to six Hunt Groups of eight
stations defined, each with a unigue access code. Alternatively, Hunt
Groups may be linked to form larger Hunt Groups for a maximum
configuration of one group of 48 stations. Two types of hunting are
provided: Circular and Terminal Hunting.

Circular Hunting starts at the station after the last station in the Hunt
Group to which a call was completed. Hunting is then performed in the
sequence programmed. Hunting stops at the first idle station found.

Terminal Hunting starts at the first station in the Hunt Group and
terminates at the first idle station found. Hunting takes place in the
order in which stations were programmed into the Hunt Group.

Conditions

¢ A call can camp on to a busy Hunt Group.

¢ Stations may forward to a Station Hunt Group, but any forward-
ing in effect on the stations in that Hunt Group is ignored; i.e.,
calls may be forwarded on a one~-step basis only.

¢ A maximum of six independent Hunt Groups may be defined
each with eight directory number entries. .

® A station number may be entered more than once in any or all
Hunt Groups.

e Direct-In Lines can be directed to a Hunt Group. Refer to the
conditions detailed under DIRECT-IN LINES in this Section.

e The Attendant Access Code cannot be assigned to a Hunt
Group.

e Invalid station numbers assigned to a Hunt Group are ignored.

Programming
Station Hunting Programming (Commands 631 - 636), Register 1:
® The Hunt Type must be set to 0 (Circular) or 1 (Terminal).
Default is 0.
e |f the Hunt Group is linked to another group, assign one of the
siX Hunt Groups 1 - 6. Default is 0 (Unlinked Hunt Group).
Station Hunting Programming (Commands 631 - 636), Registers 2 -~ 9:

e Assign the required Station Directory Numbers in each of eight
registers for each of the Station Hunt Groups.
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Feature Access Code Programming (Command 602), Registers 18 to 23:

® Assign required 1-, 2- or 3-digit Hunt Group Access Codes.
Default is 491 {(Hunt Group 1) - 486 (Hunt Group 6}.

Operation

e Any station in a Hunt Group may be accessed directly by dialing
the station number, but if the station is busy, hunting does not
oceur.

® |If a station dials a Hunt Group Access Code in which all sta-
tions are busy, busy tone is returned.

» |If the attendant cor a station transfers a trunk call to a Hunt
Group in which all stations are busy, the trunk call may be
camped on to the Hunt Group. The caller hears silence or Music
on Hold, if provided.
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STATION MESSAGE DETAIL RECORDING (SMDR)
Description

Station Message Detail Recording (SMDR), also known as Call Detail
Recording, allows a business to analyze, and thus contrel its telephone
costs. Data is collected for each outgoing and/or incoming trunk call.
Each call generates a call record which is available at the RS-232 port
of the PABX. This output can be connected to:

® A local printer which gives an on-line printout at the termina-
tion of each trunk call, or

® A magnetic tape recorder which collects data for each event,
for subsequent processing by a service bureau to produce re-
ports on telephone usage for management, or

® Directly to a service bureau via a dedicated line for more timely
processing.

e Directly to the Mitel DART™ system or the VOYAGEUR™ system
to provide detailed call costing.

Conditions
e Refer to Section MITL9102-095-451-NA, Station Message Detaii
Recording (SMDR), for details.
Programming
System Options Programming {(Command 601}, Register 8:
e SMDR: System Enable must be set to 1 (Enable Incoming Trunk
Calls Only), 2 (Enable Qutgoing Trunk Calls Only) or 3 (Enable
Both Incoming And Qutgoing Trunk Calls). Default is 0 (Disable).

e SMDR: Record Meter Puises may be set to 1 (Enable). Default is
0 {(Disable).

e SMDR: Long Call Indicator may be set to 1 (Enable). Default is 0
{Disable).

e SMDR: Record Only Incoming CO Trunk Calls may be set to 1
{(Enabte). Default is 0 (Disable).

e SMDR: Drop Calls of Less than Eight Digits may be set to 1
{Enable). Default is 0 (Disable).

e SMDR: Drop Incomplete Outgoing Cails- may be set to 1
{Enable). Default is 0 (Disable).

® SMDR: Purge may be set to 1 (Enable). Default is 0 (Disable).

e Refer to Section MITL9102-095-451-NA, SMDR for details.
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Operation

® Refer to Section MITL9102-095-451-NA, SMDR for details.
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STATION SWITCHHOOK FLASH TIMING

Description

This feature defines the minimum and maximum duration of a switch-
hook flash. A switchhook flash of less than the minimum flash time
(150 ms) is filtered by the system and is not treated as a flash. A flash
of longer than the selected flash time (750 ms or 1500 ms) is consid-
ered by the software as an on-hook. Switchhook flashes of between
the minimum flash time and the selected maximum flash time are
considered as valid.

Conditions

None
Programming
System Options Programming {Command 601), Register 5:
® Station Switchhook-Flash Timing may be set to 0 {150 ~ 750
ms), 1 (1560 - 1500 ms), 2 (Flash is Release), or 3 (90 ms
Calibrated Flash). Default is 0 (150 ~ 750 ms).

Operation

None
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STATION TRANSFER SECURITY

Description

This feature prevents lost trunk calls due to incorrect station handling.
If a trunk call is transferred to an idle station which does not answer,
or is camped on to a busy station and the station does not pick up the
call within the programmed time-out period, the call automatically
recalls. Also, if a station attempts to transfer a call before completing
dialing, the call automatically recalls to the station attempting the
transfer. Refer to CAMP-ON and TRANSFER/ADD-ON/CONSULTATION
HOLD in this Section.

Conditions

None

Programming

None

Operation

None
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SUPERSET 3 and SUPERSET 4 SETS

Description

The PABX allows a SUPERSET set to be connected provided that the
proper equipment is installed. Refer to the following Sections for de-
tailed information:

e Section MITL9102-095-200-NA, Shipping, Receiving and Instal-
lation Procedures,

® Section MITL9102-095-106-NA, SUPERSET 3 Set and SUPERSET
4 Set Features and Service Description.

Conditions

e When programming, the SUPERSET set must be on—hook.

® An auto-dial modem or an acoustic coupler cannot be con-
nected in parallel to a SUPERSET 3 set or a SUPERSET 4 set.

e A SUPERSET set cannot be connected in parallel to other sets.

® A SUPERSET set cannot be connected to the Power Fail Trans-
fer circuit.

® A SUPERSET set cannot be used as a Housephone.

Programming
System Options Programming (Command 601), Register 1:

e Set Auto-Hold on the SUPERSET Set Switch to New Line, to
either 0 {Disable) or 1 (Enable). Default condition is 0.

System Options Programming {Command 601), Register 2:

® Set Auto-Answer Enable to 0 (Disable) ,or 1 (Enable). Defauit
condition is 0.

System Options Programming (Command 601), Register 3.

¢ Set Delayed Ringing Time-out (SUPERSET set) to required time:
either 10, 20 or 30 Seconds. Default is 10 Seconds.

SUPERSET Set Programming (Commands 701 to 740), Registers 01 to
15:

® Assign the required data for each SUPERSET set command
number.

Operation

e Refer to Section MITLS102~-095-106-NA, SUPERSET 3 and
SUPERSET 4 Description.
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SYSTEM ADMINISTRATION ACCESS CODE DISPLAY/SECURITY CODES
Description

If the Programming Access Code {default is 70) has been changed,
move Configuration Switch 8 to the OPEN position. The new Program-
ming Access Code is briefly displayed on the Remote Display and the
Cabinet Call Status Display.

Conditions

e When Configuration Switch 8 is CLOSED: If the User Security
Code was not entered, then all data can be viewed except User
Security Code, the System Security Code and the DISA Access
Code. None of the data can be altered.

e When Configuration Switch 8 is OPEN: All data including
User/System Security Codes can be viewed and altered regard-
less of whether the User/System Security Codes were entered.

Programming

None

Operation

e Refer to SYSTEM SECURITY CODE PROGRAMMING and USER
SECURITY CODE PROGRAMMING for details, in Section
MITLO102-095-210-NA, System Programming.
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TAFAS OVERFL.OW KEY
Description
This is a programmable function key. Depressing this key causes the
system to go into TAFAS Mode immediately, and light the associated
key LED. While the key LED stays lit, the system remains in TAFAS
Mode. When the same key is depressed again, its LED goes out, and
the system returns to normal call processing. This key may be de-
pressed at any time; i.e., the system may be active in superfunctions or
call handling when it is “forced” into TAFAS Mode.

Conditions

None
Programming
Class-of-Service Programming (Commands 611 -~ 619), Register 3:

® Any Station allowed the ability to pick up TAFAS calls, must
have TAFAS Access enabled in its Class of Service.

Function Key Programming (Command 972):

® Assign TAFAS Overflow key as one of the three programmable
function keys.

Operation

® Refer to Attendant Console Guide, Part Number
9180-953-101-NA.
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TEST LINE

Description

Station Equipment Number 01 may be used as a Test Line to program
the system or to perform all Attendant or Maintenance Functions. It
may also be used in conjunction with the Remote Display as a secon-
dary or Night Console position. The Remote Display (when used with
the Test Line) shows the same call status information as the SX-20
Cabinet Display; both displays are independent of the Attendant Con-—
sole display. Refer to REMOTE CALL STATUS DISPLAY in this Section
for a full description of the Remote Call Status Display. The Test Line
may also be used as a regular station. Refer to ATTENDANT AND
MAINTENANCE FUNCTIONS in this Section. Refer to Section
MITL9102-095-350-NA, Troubleshooting Procedures and General
Maintenance Information.

Conditions

e Equipment Number 01 cannot be designated as a Housephone.

e Calls handled by the Test Line recall to the Test Line; there is
no interaction with the Attendant Console.

e The Test Line and Attendant Console cannot access the Atten-
dant Functions or programming functions simultaneousiy.

e If Equipment Number 01 is used as a Test Line rather than a
station, Configuration Switch 6 on CPU Il Card must be set to
OPEN.

e While the Test Line is enabled, it is given a programmed COS.
The Test Line is toll-aliowed if no consocle is provided.

Programming

None
Operation
Attendant Function:
e Dial the Attendant Function Access Code (71 or x).
e Dial required Attendant or Maintenance Function Code, plus
equipment number, if necessary.

Programming:

e Dial Programming Access Code.
e The Test Line may now be used to program the system.
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TIME DISPLAY

Description

After initialization, the Time Display (Remote, Cabinet, and Console
displays) continuously shows the time-of-day. The time is displayed
as either a 12— or 24-hour clock depending on the option selected by
the attendant.

Conditions

e |f a power failure occurs, the clock is reset to 00:00, the display
flashes and shows the elapsed time from the power failure.

Programming

None

Operation

To Select the 12-Hour Clock Display:

® Dial the Attendant Function Access Code (71 or %).
® Dial 14 + 2-digit hours and 2-digit minutes — the display shows
Al4-hhmm (e.g. for 6 PM enter 14 + 1800).

To Select the 24-Hour Clock:
e Dial the Attendant Function access Code (71 or ¥).

e Dial 15 + 2-digit hours and 2-digit minutes - the display shows
A15-hhmm {e.g., for 1800 enter 15 + 1800).
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TOLL CONTROL
Description

Toll Control denies a station the ability to make certain calls. Denials
may be specified to be active on the receipt of the toll supervision,
number of digits dialed, and the actual digits dialed. Two Toll Control
Plans are available in the system. Each plan can be programmed to
contain a maximum number of 99 digit patterns of up to 19 digits each.
Two tables are provided to further expand the denial capability; each
table contains 999 3-digit codes. Each or both tables can be assigned
to either Toll Control Plan. Absorb Unlock and Absorb Repeat ability is
also included in the Tol Controt Plans.

For a detailed explanation of Toll Control, refer to Section
MITL9102-095-212-NA, Toll Control Description.

Conditions

e Toll denia! on receipt of supervision is dependent on the Cen-
tral Office providing supervision on access of the toll network.
Toll Control is dependent on:

1. Station Class—of-Service Programming
2. Inward Dial Trunk Toll Restriction Programming
3. Trunk Group Programming
4, To!l Control Plan Programming
(a) Toll Supervision
{b) Digit Counting Toll Control
(c) Absorb Plans (Unlock and Repeat)
(d) Digit String Programming
(e) Toll Table Programming (if assigned)
® Refer to Section MITL9102-085-212-NA, Toll Control Descrip-
tion for details.

Programming
Refer to Section MITL9102-095-212-NA, Toll Control Description.
Operation

None
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TONE-TO-PULSE CONVERSION

Description

This feature automatically converts DTMF signals to dial pulse (rotary)
signals where the CO or distant end of the outgoing trunk is not
equipped to accept DTMF signals.

Conditions

If Tone-to-Pulse Conversion has been set to 1, then the DTMF
signals also appear on the trunk (as well as the rotary pulses),
as early line split.is not provided. In those cases where this
double signaling can cause difficulties in digit detection, answer
supervision is supplied to the system, Tone-to—Pulse Conver-
sion should be set to 2 (Enable, Disable Outgoing Audio Until
Answer). In those cases where double signaling can cause dif-
ficulties but answer supervision cannot be supplied to the sys-
tem, Transmit Audio is restored if;

The digit # is dialed once the complete directory number has
baen dialed OR,

The 10 second interdigit time is exceeded after the last digit of
the directory number has been dialed.

if Tone-toc-Pulse Conversion has been set to 2, the following
must also be programmed in Trunk Group Programming
(Commands 821 - 826), Register 2. Supervision must be set to
1 {Supervision is Answer); default is 0. This enables transmit
audio when the CO provides answer supervision. The audio is
enabled only by the 10 second interdigit time or by dialing #
after last digit or directory number with DTMF set. With a rotary
set transmit audio is enabled upon completion of dialing.

Pragramming

Trunk Group Programming (Commands 821 -~ 826), Register 2:

Tone-to-Pulse Conversion must be set to 1 (Enable), or 2
{Enable, Disable Transmit Audic Until Answer). Default is 0
{Disable).

Operation

None
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TRANSFER/ADD-ON/CONSULTATION HOLD
Description

This feature allows a station user in an active call to place the call on
Consultation Hold and originate a new call. The user may then consult
privately with the third party, add the third party to the call or transfer
the original call to the third party.

Conditions

o If a station is connected to a trunk call,
Transfer/Add-0n/Consultation Hold to another trunk {i.e., as the
third party) is not permitted unless Trunk-to-Trunk Plus Station
Conferencing is enabled.

® Flash for Transfer/Add-0On/Consultation Hold and Flash for At-
tendant are mutually exciusive.

e The call may be camped onto a busy station only if station
controlled camp-on is enabled. Any attempt to camp on a call
with station controlled camp-on not enabled, results in the
station being recalled.

e A transferred call that is "Ring No Answer” or "Camp-0n” for a
certain period, recalls to the controling station.

Programming
System Options Programming (Command 601), Register 1:

e If the station is allowed the ability to camp on trunk calls to
other stations, Camp-0On (OGnto Stations Only) must be set at 2
(Enable, Trunks -~ Stations) or 3 {(Enable, Both). Default is 3.

System Options Programming (Command 601), Register 3:

e Set Timed Recail - Camp-On to the desired time, 10 through 70
Seconds. Default is 30 Seconds.

e Set Timed Recall - Dont Answer to the desired time, 10
through 70 Seconds. Default is 30 Seconds.

Class—of-Service Programming (Commands 611 - 619), Register 2:

e Set Switchhook/Ground Button Flash to 1 (Flash for Consulta—
tion Hold). Defauit is 1.

Operation
To Consult with a Third Party:
e While engaged in a call, flash the switchhook - the original call
is placed on Consultation Hold.

e Dial number of the third party — when the call is answered the
user may consuilt privately.
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To Add the Third Party to the Call:

e Flash the switchhook - all three parties are connected together.

To Transfer the Call to the Third Party:

e Replace the handset - the original call is transferred to the third
party.

e |f the handset is replaced while the third party station is ringing
or on the receipt of busy tone, the original call is ringing the
third party or is camped on to the third party.
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TRANSFER DIAL TONE
Description
Transfer Dial Tone is returned to a station user who flashes the
switchhook and places an existing call on hold in order to consult or
transfer the call. The Transfer Dial tone returned is dependent on the
Tone Plan selected in the System Options Programming.

Conditions

None
Programming
System Options Programming (Command 601), Register 1:

e Transfer Dial Tone must be set to 1 (Enable). Default is 1.
System Options Programming (Command 601}, Register 5:

e Tone Plan may be specified as 00, 01, 02, or 03. Default is 00.
Operation

e Qriginate or answer a call.

e The station user flashes the switchhook.
e Transfer Dial Tone is returned.
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TRUNK ALARM CONTROL

Description
This option enables or disables trunk alarms on a per~trunk basis. This
should only be done under adverse conditions (e.g., improper CO trunk
conditions cannot be corrected by your telephone company). Disabling
trunk alarms does not correct improper trunk operation, it only pre-
vents alarms from continually ringing the console.
Conditions
Trunk Alarm disabled:

® There is no visual or audible indication of trunk alarms.

® Atrunk alarm is not reported in the alarm stack.

® Trunks detecting improper CO conditions are not busied-out.
Programming
Trunk Programming (Cofnmands 801 -~ 812), Register 1:

® Set Trunk Alarm Control to 0 (Disable). Default is 1 (Enable).

Operation

None
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TRUNK ANSWER FROM ANY STATION (TAFAS)

Description

TAFAS (Trunk Answer From Any Station) allows incoming calls nor-
mally directed to the Attendant Console to be routed to a common
alerting device (Night Bells} when the system is in Night Service or
when TAFAS Day Service has been specified. Any station user with the
feature enabled in its COS may answer the TAFAS call by dialing the
TAFAS Access Code. The answering station may exercise any feature
associated with the incoming call that is normally available at that
station.

Conditions

If one of the consoie keys has not been programmed as a
TAFAS Overflow key, after the first call which exceeds the
TAFAS Time-0ut at the Attendant Console, all subsequent calls
are routed to TAFAS immediately, until the console is no longer
busy.

If a console key has been programmed, the attendant can press
the key when there are too many calls to handle by one person,
thereby switching all calls immediately to TAFAS.

A station cannot place a call on Consultation Hold, then answer
a TAFAS call.

Programming

System Options Programming (Command 601), Register 1:

If a station is allowed to camp on to a TAFAS call, Camp-On
{Onto Stations Only) must be specified as 2 (Enable, Trunks -
Stations) or 3 (Enable, Both). Default is 3.

System Options Programming (Command 601}, Register 4:

If station calls to the attendant are routed to Night Bells, Station
Calls to Attendant or Test Line Routed to Night Bells must be
set to 1 (Enable During Day Service), 2 (Enable During Night
Service) or 3 {(Enable Both). Default is 1.

If TAFAS is used when the system is in Day Service, Day TAFAS
Mode must be specified as 1 {Immediate Switching to TAFAS)
or 2 (Automatic Switching to TAFAS After Time-out). Subse-
quent calls immediately route to the Night Bells equipment as
long as the console is idle. Default is 2.

Iif TAFAS is used when the system is in Night Service, Night
TAFAS Mode must be set to 1 {immediate Switching to TAFAS),
or 2 (Automatic Switching to TAFAS After Time-out). Subse-
guent calls immediately route to the Night Bells equipment as
long as the console is idle. Default is 1.
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¢ Set Automatic Switching to TAFAS Time-0Out to desired time (1
-~ 7 X 10 Seconds). Default is 30 Seconds.

Feature Access Code Programming (Command 602), Register 09:
® Assign required TAFAS Pickup Access Code. Default is 57,
Class-of-Service Programming (Commands 611 - 619), Register 3:
® TAFAS Access Code must be specified és 1 {Enable Pickup from
Night Bells) or 2 (Enable Pickup from Night Belis/Attendant).
Default is 2. If TAFAS Access Code is set to 2, calls at the
Attendant Consocle may be answered by any station with the
feature enabled in its Class of Service, even though the calls
have not been routed to the Night Bells equipment.

Function Key Programming {Command 872):

* If the console is to have a TAFAS Ovaerflow key, program one of
the three programmable keys for TAFAS.

Operation
Incoming Call to Night Belis Equipment:

® At station - lift handset and dial TAFAS Pickup Access Code.
® The user is connected to the call.
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TRUNK BUSY-OUT ENABLE
Description
This function allows the attendant or Test Line to "Busy-Out” a se-
lected trunk. Once busied-out, the trunk may only be accessed from
the console or Test Line by dialing %19 and the trunk equipment
number. Stations attempting to access the trunk receive busy tone.
Refer to ATTENDANT AND MAINTENANCE FUNCTIONS in this Section.

Conditions

None

Programming

None
Operation
To Busy Out a Trunk:

Dial the Attendant Function Access Code {71 or ¥).

Dial 41 + the trunk egquipment number.

Press the RELEASE key.

The trunk is busied-out and the associated Trunk Status LED
lights and EQPT BUSIED LED lights.

To Unbusy a Trunk:

Dial the Attendant Function Access Code (71 or ¥).

Dial 51 + the trunk equipment number.

Press the RELEASE key.

The trunk may now be accessed in the normal manner and the
associated trunk LED is off and the EQPT BUSIED LED goes dark.

OR
e Dial Attendant Function Access Code (71 or %).
e Dial 32. :
® All busied-out trunks and equipment (DTMF Receivers) are can—
celled.
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TRUNK EMERGENCY RELEASE
Description
This feature allows the console user or the maintenance person to
release occupied trunk circuits for emergency reasons. This procedure
disconnects callers on the trunk and should therefore be used with
caution.

Conditions

® Trunk Emergency Release does not release a busied—out trunk.

Programming

None
Operation

Dial the Attendant Function Access Code {71 or %).
Dial 20.

Dial the trunk equipment number.

The trunk is now free and may be accessed.
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TRUNK GROUP OVERFLOW
Description
When this feature is enabled in Trunk Group Programming, calls di-
rected to or from that group route through another specified Trunk
Group if all the members in that group are busy. The dialing station
must have permission to overfiow programmed in its Class of Service.

Conditions

None
Programming
Class—of-Service Programming {Commands 611 -~ 619), Register 1:

e Access to Trunk Group Overflow must be set to 1 (Enable).
Default is 0 (Disable).

Trunk Group Programming {Commands 821 -~ 826}, Register 1:
e Trunk Group Overflow (Automatic Trunk Select Only) must be
set for one of the six Trunk Groups by entering 1, 2, 3, 4, 5 or 6.
. Default is 0 {Disable).

Operation

None
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TRUNK GROUPS

Description

The SX-20 system may be assigned up to six independent outgoing
Trunk Groups. A station may access all Trunk Groups specified in its
COS by dialing the required access code. When a Trunk Group has
been accessed, a station’s toll restriction defines its dialing capabil-
ities. Refer to TOLL CONTROL in this Section.

Conditions

® A trunk may be a member of only one Trunk Group.
® Applicable for outgoing trunks only,

Programming
Class-of-Service Programming (Commands 611 - 619), Register 1:
¢ Assign Trunk Group Access. If stations assigned this Class of

Service are allowed access to a Trunk Group, assign the Trunk
Group Access as 1. If the stations are denied access, assign the
Trunk Group Access as 0. Default is 1 (Allow Access} for all
Trunk Groups.

Trunk Programming (Commands 801 - 812), Register 1:

¢ Assign Trunk Group Membership for each trunk.

Trunk Group Programming {Commands 821 - 826), Trunk Groups 1 -
6:

® Assign reguired parameters for each command; refer to Trunk
Group Programming Form in Section MITL9102-095-210-NA,
System Programming.

Operation

None
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TRUNK HUNTING (TERMINAL OR CIRCULAR)
Description

This feature connects a station user (when dialing a Trunk Group
Access Code) to the first idle trunk in that group. There are two forms
of hunting available: Circular and Terminal.

Circular Hunting starts at the first trunk after the last trunk that was
accessed, then hunts in order of trunk equipment number, for the first
idle trunk (for only one loop). Busy tone is returned if an idle trunk has
not been found.

Terminal Hunting starts at the first trunk in the Trunk Group and
terminates at the first idle trunk found. Hunting takes place in the order
of trunk equipment number.

Conditions

e Terminal trunk hunting always hunts to Trunk Equipment Num-
bers 01 and 02 last when they are included in a Trunk Group
programmed for Terminal Hunting. For example, if Trunk Equip-
ment Numbers 01 through 08 were in such a Trunk Group,
hunting would always begin with Equipment Number 03, and
proceed up to Equipment Number 08, before accessing Equip-
ment Numbers 01 and 02. This allows outgoing only trunks to
be placed at the beginning of a trunk group programmed for
Terminal Hunting, without conflicting with the two Power Fail
Transfer trunks.

e If all trunks are busy, the calling party hears busy tone.

Programming
Trunk Group Programming (Commands 821 - 826}, Register 1:

e Trunk Hunting may be set to 0 {Circular) or 1 (Terminal}. Default .
is 0.

Operation

None
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TRUNK-~TO-TRUNK PLUS STATION CONFERENCING

Description

This feature allows a station user, who is involved in an established
trunk call, to place the trunk on Consultation Hold and access a second
trunk. The user may then converse privately with the third party, or
form a 3-party conference.

Conditions

¢ Only Conference Trunk (Part Number 9102-011-002-NA) may be
part of a conference.

® The trunks used in conferences must be programmed as con-
ferencing trunks in trunk programming.

Programming
Trunk Programming (Commands 801 - 812), Register 1:

e |f a trunk is allowed to be a member of a conference in which
another trunk is involved, Trunk Hardware Type must be set to
1 (CO Conferencing Trunk). Default is 0 (Standard CO Trunk).

Trunk Programming (Commands 801 - 812), Register 2:

e Disconnect Supervision Provided by CO must be set to 1 (Yes)
if the trunks do not provide supervision themselves. Default is 0
{No).

Note: If Disconnect Supervision Provided by CO is disabled, then
when the SX-20 station {which was involved in a trunk-
to-trunk conference) goes on-hook, both trunks are dropped.
If Disconnect Supervision Provided by CO is enabled, then
when the $X-20 station goes on-hook, the two trunks remain
connected.

Operation

e Establish a trunk call.

¢ Flash the switchhook -~ the first trunk is put on Consultation
Hold; transfer dial tone is returned.

® Dial the required Trunk Group Access Code and directory num-
ber - 2-way conversation with the third party.

® Flash the switchhook to connect the held trunk to the emstmg
call and form a 3-party conference.
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UNLIMITED WAIT FOR DIAL TONE

Description

This feature allows interconnection to extremely slow COs (i.e., dial
tone delays of 30 minutes). This feature seizes a trunk and holds for an
indefinite period. Upon the receipt of dial tone, the station can out-
pulse the digits.

Conditions

In most cases, the dial tone provided by the Central Office CAN
be detected by the dial tone detectors within the system. In this
case, Wait for Dial Tone must be set to 2 {(Unlimited Wait, with
Polling Dial Tone Verification once per 5 s). Once dial tone is
heard, a dial tone detector connects to the trunk and outpulsing
may begin once the detector detects the dial tone. This con-
dition ensures the correct operation of Toll Restriction.

In sorme cases, the dial tone provided by the Central Office
cannot be detected by the dial tone detectors within the sys-
tem. In this case, Wait for Dial Tone must be set to 3 (Unlimited
Wait, with Manual Dial Tone Verification). Once dial tone has
been heard, and the switchhook has been flashed {the SUPER-
SET sets must dial the digit "17), a tone receiver connects to the
trunk and outpulsing may begin immediately.

Programming

Trunk Group Programming (Commands 821 - 826), Register 2:

Wait for Dial Tone must be set to 2 {Unlimited Wait, with Polling
Dial Tone Verification, Once Per 5 Seconds) or 3 (Unlimited
Wait, with Manual Dial Tone Verification). Default is 1 (Wait 5
Seconds).

Operation

With Unlimited Wait Set to 2;

Go off-hook at a station.

Dial the Trunk Group Access Code.

The Dial Tone detector checks for dial tone.

If no dial tone is detected after 5 seconds, the Dial Tone Detec-
tor and Dial Tone Receiver are removed.

The system then waits 5 seconds before reconnecting the Dial
Tone Detector to check again for dial tone.

When the 5 seconds has elapsed, the Dial Tone Detector is
connected for 1.6 seconds to check for dial tone.

If there is still no dial tone, the Dial Tone Detector is removed
for another 5 seconds.
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¢ This process of connecting the Dial Tone Detector at & seconds
OFF, 1.5 seconds ON intervals is continued until dial tone has
been detected, at which time the receiver is connected.

With Unlimited Wait Set to 3:

® Go off-hook at a station.

Dial a Trunk Group Access Code.

® Dialed digits are not outpulsed but the trunk and Dial Tone
Detector remains seized.

e When dial tone is heard, flash the switchhook {or diai "1” on a
SUPERSET set). The receiver is assigned to the trunk, allowing
digits dialed to be outpuised normally.
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USER SECURITY CODE PROGRAMMING
Description

The user may perform limited programming of the system by dialing
the User Security Code. This programming is possible only if the
relevant System Options have been set in System Programming,
{Command 975).

Conditions

e If the User Security Code was entered, then all data can be
viewed except the System Security Code and only the data
specified by the user programming facility can be altered.

e Configuration Switch 8 must be CLOSED (to prevent program-
ming changes).

e The User Security Code must be different from the System
Security Code to prevent user access to System Programming.

e Although the User Security Code may be viewed under these
conditions, in order to change the code it must be specified as
user programmable data.

e Default Data (#998) cannot be loaded using the User Security
Code.

Programming
User-Definad Programming (Command 975), Registers 1, 2 and 3:

e Set the fields for the command number to which the user has
access, 1 {(Enable All Fields) or where applicable 2 (Enable All
Fields Except TOLL-related). Default is O (Disable}.

User Security Code Programming (Command 977}, Register 1:

® Assign the required 4-digit User Security Code. Default is 1234.
Operation
To Enter Programming Mode:

® Depress STATUS key four times and hold - display shows the
generic number.

Enter 4-digit User Security Code (default 1234) and if correct,
the generic number flashes on display for 10 seconds.

Release STATUS key.

Dial # and command 601 appears on display.

Perform programming as required.

Press RELEASE key (system is removed from Programming
Mode after 10 seconds).
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WAIT FOR DIAL TONE

Description

This option selects the maximum period of time the system waits to
receive dial tone from a trunk. Digits dialed before dial tone is re-
ceived, or before the time—-out period specified, are not outpuised by
the system.

Conditions
® Refer to Section MITL9102-095-212-NA, Toll Control Descrip-
tion.
® In most cases, the Dial Tone provided by the Central Office can
be detected by the Dial Tone detectors within the system. In

this case, Wait for Dial Tone must be set to 1 (Wait 5 seconds).
This condition ensures the correct operation of Toll Restriction.

Programming
Trunk Groub Programming (Commands 821 ~ 826), Register 2:

® Wait for Dial Tone must be specified as 0 (No Wait) or 1 (Wait 5
Seconds). Default is 1.

Note: If Wait for Dial Tone is set to 2 or 3, refer to UNLIMITED WAIT
FOR DIAL TCNE in this Section.

Operation

None
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1. GENERAL
1.01 This Section contains a description of the features provided by
the SUPERSET 3 set and the SUPERSET 4 set. Also included is a
description of the various line types available with these SUPERSET™
sets.

1.02 The features available are determined by the PABX connected
to the SUPERSET 3 and SUPERSET 4 sets.

Reason for Issue

1.03 This Section is issued to include the features of the SUPERSET
3 set and the SUPERSET 4 set when used with the $X-20 PABX.

1.04 Detailed instructions for the programming and testing of each
feature are given in Section MITL8102-095-210-NA, System
Programming and Section MITL9102-095-215-NA, System Test Proce-
dures.
2. GENERAL DESCRIPTION

2.01 The SUPERSET is an advanced microprocessor-controlied tele-
phone set employing digitally controlled integrated circuitry.

2.02 The SUPERSET 3 set provides the following features:

e Single button feature activation.

e Multiline appearances (installer-programmed) of up to three
lines including Prime Line (set directory number). Muitiline ap-
pearances may be a mixture of PABX lines and trunks and may
also be multi-appearances of the same line.

e Speed call entry at each unassigned line.

¢ Automatic selection of Prime Line.

® Pushbutton selection of non—-Prime Line.

e Automatic ringing line selection (PABX programmed option}.

e Hold function for any call at the set.

e Handsfree operation.

e Volume controls for ringer and loudspeaker.

2.03 The SUPERSET 4 set is very similar to the SUPERSET 3 set hut
features a liquid crystal display and offers more features to the

user. The SUPERSET 4 set provides all the features that the SUPERSET
3 set offers plus the following:
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® Multiline appearances (installer-programmed) of up to 15 lines
including Prime Line (set directory number). Multiline appear~
ances may be a mixture of PABX stations and trunks and may
also be muiti-appearances of the same line.

¢ Handsfree operation with switchable microphone.

® Ringer pitch control.

A. Physical Description

2.04 SUPERSET sets are constructed of a molded plastic cover and

base. The connections between the handset, the SUPERSET set
and telephone line are made using plug-ended line cords. The SUPER~
SET 4 set also has a rear support which can be clipped into position
beneath the set. The dimensions, with the handset on-hook, are shown
in Figure 2-1 (SUPERSET 4 Dimensions), and Figure 2-3 (SUPERSET 3
Dimensions). The two main assemblies {the base assembly and cover
assembly) are detailed in the following paragraphs.

Base Assembly

2,05 The base assembly contains the switchhook, modular jacks for

the handset and line cards, 28 microphone (for handsfree opera-
tion) and a speaker assembly (for handsfree operation and tone ringer
output). The microphone is positioned to permit sound to pass through
the front of the base assembly. The speaker assembly is mountad
between the handset recesses and projects sound upwards through a
grill beneath the handset. A control for adjusting ringer pitch is acces—
sible underneath the hase assembly using a slotted screwdriver.

Cover Assembly

2.06 The cover assembly houses a volume control assembly, a key—
pad module, and a line selection/repertory dial module. Each of
these are described in detail in the following paragraphs.

2.07 Volume Contro! Assembly. There are two volume control dials

on the SUPERSET 4 set {one each for speaker and ringer), which
are mounted in the upper left-hand corner of the cover assembly. The
controls are mounted on the edge and are identified with a printed
card insert. This card also has space for the installation telephone
number and is held in place by a transparent plastic lens that is
clipped in position. On the SUPERSET 3 set, the speaker/ringer volume
control (slide switch) is located at the left side of the set, ciosest to
the handset.

2.08 Keypad Module. Both the SUPERSET 3 set and the SUPERSET 4
set contain a standard 12-button keypad for the characters 0 -
9, % and #.
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Figure 2-1 SUPERSET 4 Dimensions
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Figure 2-2 SUPERSET 4 Facepiate
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8. Power-Up Sequence

2.09 On the SUPERSET 3 set power-up, all three line indicator LEDs

light momentarily. The Prime Line indicator LED flashes for
approximately 1 minute. When this LED goes dark, the SUPERSET 3 set
is ready for normal operation.

210 On the SUPERSET 4 set power-up, the Features Display shows

the software identity for about 5 seconds and then shows the
message “NO COMMUNICATIONS" for approximately 30 seconds. The
ringer sounds once and the Features Display flashes the date and time.
When the date and time remain solid, the SUPERSET 4 set may com~-
mence normal operation. .

C. Functional Description (SUPERSET 3 Set)

211 Line Select Buttons and Indicators. There are three line select

huttons and 12 speed call buttons which can be configured (at
the time of PABX programming) to select preassigned lines, in order to
receive or originate calls., These lines can be a mix of variety of line
types {e.g.. key, multiple call, direct line select, direct trunk select,
personal outgoing and private).

212 Directly above the three line select buttons are three line in-

dicator LEDs which indicate the status of each of the three
lines. When the LED is off, the line is idle. When the LED is on, the line
is in use. When the LED is flashing, the line is being rung or is on hold.

2.13 Feature Buttons. There are eight feature buttons as follows:

& Hold — This button allows the set user to hold any call at the
set. The line on which the call is held is indicated by the
.indicator LED flashing directly above the line select button.

¢ Swap — This button allows the set user to alternate between a
call on Consultation Hold and the current call.

e Trans/Conf - This button places the current call on Consulta-
tion Hold, organizes a 3-way conference call or transfers a call.

e Redial — Pressing this button automatically outpulses the last
manually dialed number on a trunk.

& (Cancel - Cancel drops the current caller when retrieving a call
from Consultation Hold. Cancel acts as a hang-up during
speaker operation when the handset is on—-hook. Cancel also
aborts speed call programming.

® Program/Save — This button programs and saves new numbers
for speed call numbers.

® Speaker ON/OFF - This button allows the set user to receive or

originate calls without use of the handset. Pressing the button
once switches the speaker and microphone on.

Page 6



SECTION MITL9102-095-106-NA

LINE AND SPEED CALL
IDENTIFICATION CARD

] |a SUPERSET
SWITCH HOOK T, 3 SPEED CALL
\ SELECTION/
b REPERTORY
™ ' K DIAL MODULE
| |
[
i1
1
[ |
E J [ 1 SPEED GALL
$PEAKER ™ BUTTONS
VOLUME
CONTROL 1
|
SPEAKER o il Ld
ASSEMBLY
! 2 3 3 LINE
INDICATORS

|| e | & | o |
BUTTON TI | Ol o,
SPEED CALL
___,.-——TE_] J ] 1 . BUTTONS
4 FEATURE ...-—-""" T ] ) L L
BUTTONS
T e d e
-
/ e e
PROGRAM/SAVE A .
BUTTON k J
g:%ﬁf‘“ MUTE KE‘!PAD
BUTTON BUTTON

G491R1EY

Figure 2-4 SUPERSET 3 Feature Location

Page 7



SECTION MITL9102-095-106-NA

Page 8

® Mute - Pressing and holding down this button disables the
microphone.

D. Functional Description (SUPERSET 4 Set)

214 The SUPERSET 4 faceplate is shown in Figure 2-2. The line

selection repertory dial module contains 15 line select/speed
call buttons, a hold button, an LCD line status display and an LCD
feature display. The following text describes the function of each but-
ton and display. All buttons are noninterlocking.

2.15 There is a line identification card associated with the buttons

and the Line Status Display. This card provides space for the
identification of the Prime Line (station), directory numbers and func-
tion identification {i.e., line and speed call numbers) of the remaining
buttons. The card is held in place with a transparent plastic lens that is
clipped in position.

2.16 Line Select/Speed Call Buttons. There are 15 line select/speed

call buttons which can be configured {at the time of PABX
programming) to preassigned lines, in order to receive or originate
calls. These lines can be a mix of a variety of line types (e.g., key,
multiple call, direct line select, direct trunk select, personal outgocing
and private). Those buttons not assigned a line are available for speed
call numbers.

217 Hold Button. This button allows the set user to hold any call at

the set. The line on which the call is held is indicated by the
adjacent line status display flashing on and off. When a call is held, the
Alphanumeric Display prompts the user to select another line (only
after another line is selected is dial tone returned). The call is held and
can be retrieved by pressing the associated line select button.

218 Feature Buttons. There are six feature buttons. Each button is
associated with a specific group of word prompts on the Fea-

tures Display. The display shows only the word prompts that are valid
at that time. In any specific group of prompts, only one prompt can be
displayed. The user selects the feature or PABX action, by pressing the
button immediately below the prompt that describes that action.
219 Display. Displays on the Alphanumeric Display:

¢ |dentification of lines at the set

¢ Saved numbers for speed call

® Number saved for redial

® Messages

e |dentification of source of incoming calls

e |dentification of caller camping on
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e Call forward destination (station number).

220 The actual item displayed is selected after the display button is

pressed, by either pressing a line select/speed call button (for
line identification, caller identification or speed call number) or press-
ing a feature button under the prompt associated with the item. To
clear the display, the EXIT feature button is pressed.

221 Select Features. Features which may be activated at any time

(as opposed to those which may be selected only at fixed
times), are displayed on the Features Display area when the Select
Features button is pressed. The features which can be selected and
their reference number, are displayed on either side of the Alphanu-
meric Display. When the Alphanumeric Display instructs the user to
“DIAL FEATURE NO.” the user dials the reference number from the
keypad and then presses the ON or OFF feature button.

222 Speaker on/off. This button allows the set user to receive or

originate calls without use of the handset. Pressing the button
once switches the speaker and microphone on and selects the prime
line. Each time this button is pressed, the speaker and microphone are
switched alternately on and off, and the set is switched between on-
and off-hook conditions. While the microphone is on, a visual reminder
(MIC ON) is displayed on the Features Display.

223 Mic.on/off. This button disables the microphone during hands-

free operation, to prevent transmission of local sound and im-
prove reception. While the microphone is on, a visual reminder (MIC
ON) is displayed on the Features Display.

2.24 Line Status Display. This is a liquid crystal display mounted

adjacent to the line select buttons. The display provides line or
trunk status indication; the symbols are aligned with the line
selact/speed call buttons. The different states of a symbol group and
the meaning of each state are shown in Figure 2-5.

225 Features Display. This is a liquid crystal display mounted adja-
cent to the feature buttons. The Features Display is divided into
three functional areas, as shown in Figure 2-6.

2.26 Features display area. The words displayed in this area in-

dicate the features that may be selected at any time. Those
features which are not in the Class of Service are not displayed.
Display of the words is initiated by pressing the Select Features but-
ton.

227 The meaning of each feature name is as follows:

1:FWD Call Forward. This feature is automatically in-
voked after setting up Call Forwarding type and
destination. When active, the prompt FWD is dis-
played as a reminder. To cancel the feature, the
user must press the Select Features button, dial ‘1’
and then press the OFF feature button. To reacti-
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SYMBOL

DESCRIPTION

MEANING

OB ®|

NO SYMBOL IN DISPLAY

DISPLAY ALTERNATES BETWEEN
THESE TWO SYMBOLS

DISPLAY SOLID SQUARE

DISPLAY SOLID CIRCLE

DISPLAY ALTERNATES BETWEEN|
SOLID AND CLEAR

DISPLAY CIRCLE FLASHES ON
AND OFF

LINE IDLE

INCOMING CaLL

LINE BUSY AT
THIS SET

LINE BUSY AT
ANOTHER SET

CALL DN HOLD AT
THIS SET

CALL ON HOLD AT
ANCOTHER SET

X5634A0
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Figure 2-5 Line Status Display Symbols
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Figure 2-6 SUPERSET 4 Features Display Layout
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vate the feature, the user must press the Select
Features button, dial ‘1" and then press the ON
feature button.

2:NO DIST'B Do Not Disturb. Prevents an incoming call from
ringing the user's set. Stations phoning the Do Not
Disturb set receive ringback tone. To activate this
feature, the user must press the Select Features
button, dial ‘2" and then press the ON feature but-
ton. When active, the prompt NO DIST'B is dis-
played as a reminder. To cancel this feature, the
user must press the Select Features button, dial ‘2’
and then press the OFF feature button.

3:AUTO ANS Automatic Answer. Allows a user to answer an
incoming call without touching the set. The in-
coming call signals the user with one ringing cy-
cle and communication follows by means of the
speaker and microphone. To activate this feature,
the user must press the Select Features button,
dial ‘3’ and then press the ON feature button.
When active, the prompt AUTO ANS is displayed
as a reminder. To cancel this featurethe user
must press the Select Features button, dial ‘3’ and
then press the OFF feature button.
Note: Auto-Answer must also be enabled in Com-
mand 601, Register 2. Default is disable.

4:MSG Messaging. Reads system messages during an
established call. The prompt MSG flashing in the
display notifies a user that there is a message
waiting to be read. To read the message during an
established call, the user must press the Select
Features button and then dial ‘4. The Alphanu-
meric Display then shows the originator of the
message (station number} and the time the mes-
sage was sent. The SUPERSET 4 set user now has
three choices of action:

¢ Press the CALL feature button. The SUPERSET 4
set automatically dials the set that sent the
message.

® Press the CANCEL feature button. The message
is cleared.

® Press the NEXT feature button. This searches for
additional messages.

2.28 Alphanumeric Display Area. This is a 16-character display

used for presenting time-of-day and date (provided by PABX),
digit echoing, speed call number, call forward destination number, last
number dialed, call identification, call elapsed time and messages from
the system. Each character is formed from a 5x7 dot matrix .
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2.29 Prompt Display Area. There are six groups of word prompts
which signify all valid cali-handling options at any given time.
Each group relates to one of the six feature buttons. The prompts act
as a guide to the set user; they indicate to the user what can be done
and when they can be implemented. To select a function or feature
indicated, the user presses the feature button beneath the prompt.

2.30 The prompts are organized such that only one word above any

feature button is displayed at any time (except for SWAP CAMP
ON feature). Whenever the feature is not in the Class of Service of a
particular set or if the choices of actions are less than six, the area
above some feature buttons is left blank. Pressing these buttons has
no effect.
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3. LINE TYPES

3.01 The SUPERSET 4 set can be programmed with up to 15 line

appearances and the SUPERSET 3 set can be programmed with
up to three line appearances. This Part describes the different line
types that may be programmed on the S$X-20 system and how they
differ functionally. All line appearances are programmed using SUPER-
SET Set Programming, Commands 701 - 740 ({refer to Section
MITL9102-095-210-NA, System Programming).

3.02 PRIME LINE. The Prime Line is always key number 1 on a SUPER~

SET 3 set or a SUPERSET 4 set. Every SUPERSET set has only
one Prime Line, as the Prime Line Access Code is the SUPERSET
station directory number. A SUPERSET set that has only a Prime Line
programmed operates as a standard telephone set as far as incoming
and outgoing calls are concerned.

3.03 KEY LINE. Key Lines are “appearances” of a listed number in the

system; the listed number may be that of a Prime Line. When one
set seizes the line, all other appearances of that listed number are
busy. Dialing a pseudo station (a listed number that does not have a
designated equipment number) on a Key Line rings all SUPERSET 4
sets that have that assigned pseudo number.

3.04 MULTIPLE CALL LINE. Multiple Call keys are also appearances of

a listed number in the system. They are different from Key Line
appearances in that while one appearance of the listed humber may be
busy, other appearances of that listed number are idle. As many si-
multaneous calls to or from that line’s directory number may be made
as there are numbers of keys programmed to this line. Dialing a
pseudo station number on a Multiple Call Line rings all the SUPERSET 4
sets that have that pseudo number. This could be termed as a Ring
Group effect.

3.05 DIRECT TRUNK SELECT. The Direct Trunk Select key represents

specified trunks. Each DTS key is assigned a trunk equipment
number. Direct Trunk Select keys may share the same trunk equipment
number. When a shared DTS trunk is in use by one user in the system,
all other DTS keys assigned to that trunk are busy.

3.06 DIRECT LINE SELECT. A Direct Line Select key (DLS) is essen~
tially a DTS line that cannot be transferred to another station.
This operation was required to obtain a Key Line tariff.

3.07 PRIVATE LINE. A Private Line is a Central Office line (incoming

and outgoing) which may not be transferred to another station
and which is permitted to have only a single appearance throughout
the system.

3.08 PERSONAL OUTGOING LINE. A Personal Outgoing Line {(POG) is

considered as an appearance of the set’s Prime Line. Having this
key, guarantees that there is always at least one free line on the set
(for an outgoing call only) should all other lines be busy. A set can
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have many POG line appearances so that many outgoing calls can be
made, put on hold, etc.

Note:

When Personal Outgoing Lines are enabled in SUPERSET Set
Programming (Commands 701 - 740), they are automatically
enabled as "No Ring” and "Originate Only.” Therefore, POG
calls put on hold using the HOLD button on the SUPERSET 4
set ring at the time of a recall.
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4. FEATURES DESCRIPTION

4.01 This Part contains a description of features available at a SUPER-

SET 4 set. Only those features that are special to a SUPERSET 4
user or are activated at a SUPERSET 4 set in a way different to the
method used by a standard telephone instrument user are described.
Other features of the SX~20 system that are also available to standard
telephone instrument users are not described (refer to Section
MITL9102-095-105-NA, Features Description). Each description con-
tains:

® Description - a detailed description of the feature.

e Conditions - any special conditions which should be taken into
account when selecting the feature.

Note: As feature selection is a response to displayed prompts, no
attempt can be made by a user to select a feature that is not
avallable. When a prompt is displayed, the conditions ap-
plicable are as stated in this Section. Otherwise, the con-
ditions are as described in Section MITL102-095-1056-NA,
Features Description.

e Operation ~ a brief description of feature operation.

Note: For further information, and for pi’ogramming details on a
feature basis, refer to Section MITL9102-095-105-NA, Fea-
tures Description. :

4.02 This Part lists all feature descriptions in alphabetical order. The

names of the features used refer directly to the text of the PABX
documentation as closely as possible, to allow direct reference from
any part of the documentaticn.
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AUTOMATIC CALLBACK - BUSY
Description

Automatic Callback - Busy allows a SUPERSET 4 user, upon encoun-
tering a busy station or trunk group, to have the call completed when
the station or trunk group becomes idle. After the feature has been
activated, the system continuously monitors the originating station
and the called number. When both are idle, the system rings the
originating station and when that station goes off-hook, the system
rings the called station. When the trunk and station are free, the
system accesses the trunk and then rings the station. If more than one
callback request is active on any number, the requests are queued and
serviced on a first-in, first-out basis.

Conditions

e A callback can be cancelled by the originating station by using
‘ the Station Features Reset Code (444).

e A callback always rings the originating station; Call Forwarding
has no effect.

e If the two parties involved in a callback hold a telephone con-
versation (not a conference) before the callback is honoured,
the callback is cancelled automatically.

® Any callback outstanding for more than 8 hours is cancelied
automatically. )

e Duplicate callback requests are ignored (the original callback
request is cancelled).

e If a callback is not answered by the originating station within
four rings, it is automatically cancelled.

e If the called party becomes busy before the originating party
answers the callback, the originating party hears busy tone and
by going on-hook, the system automatically reactivates the
feature.

e All callback requests are lost in the event of a power failure.

Operation

To set up an Automatic Callback - Busy:

e Dial the required station number or Trunk Group Access Code -
busy tone is heard.

® Press the CALL BACK feature button - dial tone is returned and
the SUPERSET 4 set is available for normal use.

OR
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e Dial 6 - dial tone is returned and the SUPERSET 4 is available
for normal use.

To answer an Automatic Callback - Busy:
® The SUPERSET 4 set rings.

o lift the handset -~ either audible ringing tone is returned and the
called number rings, or CO dial tone is heard.
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CALL FORWARDING - BUSY; DON'T ANSWER; FOLLOW ME
Description
Call Forwarding — Busy (When Set is Busy):

This feature allows a SUPERSET 4 user to have all calls {which are
directed to his station number, Ring Group or Hunt Group)} forwarded
either to the attendant, to another station number within the system or
to an external number {(via the system or the SUPERSET 4 Speed Call
facility), WHEN THE STATION IS BUSY. While the feature is active and
the set is idle, calls may be made and received normally.

Call Forwarding - Don't Answer (When No Answer):

This feature allows a SUPERSET 4 user to have all calls (which are
directed to his station number, Ring Group or Hunt Group)} that are
NOT ANSWERED WITHIN THE SELECTED TIME, forwarded either to the
attendant, to another station number within the system or to an exter—
nal number (via the system or the SUPERSET 4 Speed Call facility).
While the feature is active and the station is idle, calls may be made
and received normally.

Call Forwarding - Follow Mes (Always Forward):

This feature allows a SUPERSET 4 user to have all calls (which are
directed to his station number, Ring Group or Hunt Group) forwarded
either to the attendant, to another station within the system or to an
external number {via the system or the SUPERSET 4 Speed Call fa-
cility). The number to which the calls are forwarded (attendant or
another station only) is the only originating party that may call the
forwarding station while Call Forwarding - Follow Me is active. The
forwarding station may originate calls in the normal manner.

Conditions

e Call Forwarding has no effect on Callbacks.

e (Call Forwarding has no effect on calls directed to a station via
hunting.

e Only one type of Call Forwarding may be active at a station at

" any time. If a station has one type of Call Forwarding active and
the user enters a new Call Forwarding type, the first type of Call
Forwarding is cancelled.

e (Call Forwarding - Don't Answer has no effect if the SUPERSET 4
set is operated in the auto-answer (handsfree) mode.

e If an invalid number is selected as a forwarding number, re-
order tone is returned and the Alphanumeric Display indicates
this fact.
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e Call forwarding does not apply if the calling station is the party
to which the call would be forwarded.

e Calls can be forwarded to a Hunt Group or a Ring Group.

. Operation

Note: The current Call Forwarding type and destination can be dis-
played on the Alphanumeric Display by pressing the Display
and CALL FWD feature buttons in that order.

To set up or modify Call Forwarding:
¢  With the handset on—-hook, press the PROGRAM feature button.
® Press the CALL FWD feature button.

& The Alphanumeric Display shows a Call Forwarding type. If the
displayed type is required, press the YES feature button. If the
type is not required, press the NO feature button; another Cali
Forwarding type is then displayed.

¢ Check the Call Forwarding destination as displayed on the Al-
phanumeric Display. If correct, press SAVE feature button. The
Call Forwarding type and destination are now stored.

¢ Call Forwarding is now active and the prompt FWD is displayed
as a reminder.

Note: There are two ways to correct a programming error before
SAVE is pressed:
1. Use the feature button directly below the « prompt to
backspace and clear the incorrect entry.
2. To cancel the entire current entry, press the EXIT feature
button.

To deactivate Call Forwarding:
® Press the Select Features hutton.
e Dial ‘1" (feature number 1 is Call Forwarding (1:FWD)).

® Press the OFF feature button.

To reactivate Call Forwarding:
® Press the Select Features button.

& Dial "1’ (feature number 1 is Call Forwarding (1:FWD)).
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® Press the ON feature button.

Note: If a station camps on to the SUPERSET 4 set, the CALL FWD
prompt appears on the Alphanumeric Display. Pressing the
CALL FWD feature button routes the camped-on call to the
last Call Forward destination.
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CALL HOLD

Description

Call Hold allows a SUPERSET 4 user {engaged in an active call), to
place the call on hold, then to replace the handset or use the set for
other calls. All features normally active on the set may be selected
while the call is held. A held call may be retrieved locally or at another
SUPERSET 4 set that has an appearance of the line the call is held on.
A call held on a line other than a line on which a conference has been
organized may be added to that conference. All calls appearing at a
SUPERSET 4 set may be put on hold.

Conditions
® The Attendant Console cannot be put on hold.
Operation
To place a call on Hold:
® |nform the caller, then press the red Hold button. The call is
held and the caller hears music, if provided. The holding station
may select another line to make or receive calls or access
features in the normal manner or hang up. The Line Status
Display associated with the call on hold flashes as a reminder.

OR

® At a SUPERSET 4 set, press the TRANS/CONF feature button
and dial the Call hold Access Code. Default is 51.

To retrieve the call Locally (at the holding station):

® Press the Line Select button associated with the call on hoid.
& The call is returned to the holding station.

OR
® Dial the Call Hold Retrieve — LOCAL Access Code. Default is b2.

To retrieve the call Remotely (at another SUPERSET 4 set that has an
appearance of the line the call is held on}):

® Press the line select button associated with the call on hold.
® The call is connected to the remote SUPERSET 4 set.

To Retrieve the Call Remotely (from any set):

e Dial the Call Hold Retrieve — REMOTE Access Code and SUPER-
SET 4 set station number {where the call was put on hold).
Default is 53.
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To add a call on hold to another line which has been accessed:
® While hearing dial tone or during a conversation, press the ADD

HELD feature button, then the Line Select button associated
with the call on Hold.
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CAMP-ON

Description

This feature connects (camps on} incoming trunk calls or station calls
to a husy station, warns the busy station that there is a call pending
and completes the call automatically when the station becomes free.
When a call is camped on to a station, the called station, and only that
station, hears a 200 ms burst of camp-on tone (which indicates a
station has camped on} or two 100 ms bursts of camp-on tone (which
indicates a trunk call has camped on). If a camped-on trunk call was
extended to the SUPERSET set from another station and is not an-
swered within the time-out period, then the camped-on call recalls to
the originating station. Station camped-on calls do not recall.

L]

Conditions
® Camp-on tone is not supplied to trunks or stations using pag-
ing equipment.
e A station with a COS that includes Data Line Security can be
camped onto, but camp-on tone is not supplied.
Operation
Station-to-Station:

® While receiving the special busy tone, press the CAMP ON
feature button. Remain off-hook.

® The called party hears camp-on tone. In the case of another
SUPERSET 4 set, the Features Display shows the SWAP CAMP
ON prompts and XXX CAMPED ON (where XXX is the number of
the camped-on station).

e The husy station hangs up, the camped-on station user hears
ringback tone and the called station rings.

OR

® The busy SUPERSET 4 set SWAP CAMP ON feature is selected
and the calling party is connected.

Trunk-to~Station:

Establish a trunk call.

e Press the TRANS/CONF feature button; the trunk call is placed
on Consultation Hold. Dial tone is returned.

Establish a call to a busy station.

Press the CAMP ON feature button and then press the RELEASE
feature button. The SUPERSET 4 set returns to normal opera-
tion.
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The busy station hears two bursts of camp-on tone. In the case
of another SUPERSET 4 set, the Features Display shows the
SWAP CAMP ON prompt and TXX CAMPED ON (where XX is the
number of the camped-on trunk).

To identify the camped-on party before answering, press the
Display feature button. The Feature Display then shows the TXX
CAMPED ON prompt and the SWAP ON prompt. Press the EXIT
feature buttcn to clear the display.
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DISPLAY
Description

This feature allows a SUPERSET 4 user to display on the set's Alpha-
numeric Display:

. .speed call numbers
¢ identities of lines appearing at the SUPERSET set
® last external number dialed
e call forwarding type and destination
e identity of calling party.
Conditions
None
Operation
¢ Press the display button.
& Press either the:

- LINE SELECT button (for saved speed call number, line or calling
party identification),

- REDIAL feature button, for last external number dialed, or

- CALL FWD feature button, for current Call Forwarding type and
destination.

e To clear the display, press the EXIT feature button. The display
reverts to time-of-day and date.
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DO NOT DISTURB

Description

The Do Not Disturb feature disabies the SUPERSET 4 set’s ringer. The
Line Status Display still indicates incoming calls (refer to Figure 2-2).
Station users calling a SUPERSET 4 set with Do Not Disturb activated,
receive ringback tone. Calls originating from a station with this feature
activa are not affected in any way.

Conditions

e Automatic Wake-Up overrides Do Not Disturb; the ringer re-
mains disabled.

Operation
To set Do Not Disturb:
® Press the select features button.
e Dial ‘2’ (Feature Number 2 is Do Not Disturb (2:NO DIST'B)).
® Press the ON feature button.
To cancel Do Not Disturb:
® Press the select features button.
L Diél ‘2

® Press the OFF feature button.
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EXECUTIVE BUSY OVERRIDE

Description

This feature allows a SUPERSET 4 user who encounters a busy station,
to enter the conversation. Before override voice contact is established,
all parties involved in the conversation receive a 1 second warning
tone (440 Hz). A 200 ms burst of 440 Hz tone is repeated every 6 s for
the duration of the override. f the overridden station flashes the
switchhook or goes on-hook, the overriding station is dropped and
receives reorder tone. :

Conditions

The overriding station cannot manipulate the original connec-
tion in any way.

Any station speaking to the attendant, dialing or receiving su-
pervisory tone cannot be overridden.

A station on hold cannot be overridden.

A station with a parked or held call cannot be overridden.

& Executive Busy Override must be enabled in the SUPERSET 4
set’'s Class-of-Service Programming {Commands 61t - 619,
Register 4).

Operation

Dial the station number - busy tone is returned.

Press the OVERRIDE feature button. After the warning tone, the
SUPERSET 4 set is connected to the call.
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EXTERNAL CALL FORWARDING

Description

This feature allows a SUPERSET 4 user to set up Call Forwarding to a
number external to the PABX. This is accomplished by storing the
external number as a speed call entry and using the entry as the
number to which the caller is forwarded.

Conditions

The station must have one of the Call Forwarding options en-
abled and also have the capability of storing one or more Speed
Call Numbers.

e External Call Forwarding must be enabled in the SUPERSET set’s
Class-of-Service Programming (Commands 611 ~ 613, Register
4).
Operation

To set up External Call Forwarding:

Set up the required external number as a speed call entry (refer
to SPEED CALL in this Section).

Dial the Call Forwarding destination (to another station or the
attendant). If to an outside number, press the Speed Call (line
select) button associated with that number or dial the System
Speed Call Access Code (default is 55) and the Speed Call Entry
Number.

Set up Call Forwarding to the speed call location (refer to Call
Forwarding - Busy; Don't Answer; Foliow Me).
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HANDSFREE OPERATION

Description

Handsfree operation allows a SUPERSET 4 user to speak with a caller
or called party by means of the set speaker and microphone (the
handset is left on—hook).

There are two differing modes of operation which are independently
selected as either auto—-answer or speaker on/off features.

The auto—answer feature (when selected) answers an incoming call to
the SUPERSET 4 station {prime directory) number automatically and
connects to the SUPERSET speaker and microphone. No action is
necessary by the station user, The caller receives 1 second of audible
ringing tone and is then connected to the station. The station user
hears a single ring as an indication of the incoming call. The station
user can originate calls normally.

. The speaker on/off feature allows a SUPERSET user to receive and

make calls without lifting the handset. This feature can be activated
during a call (or prior to making or answering a call) and can be used
on any of the lines appearing at the set. The SUPERSET 4 user can also
diat from keypad or use speed call or redial features {without pre-
viously lifting the handset, selecting a line or obtaining dial tone).

Conditions
® Call Forwarding - Don‘'t Answer, Callback and Automatic Wake-
up have no effect if the SUPERSET 4 set is operated in the
auto—answer mode.
® Auto-Answer must be enabled in System Options Programming
(Command 601, Register 2).
Operation

To operate a SUPERSET 4 set in the Auto-Answer Mode:
® Press the select features button.
® Dial '3’ (Feature Number 3 is auto—answer (3:AUTO ANS)).

® Press the ON feature button. With the handset on-hook, any
incoming call to the SUPERSET station number rings the set
ringer once and is then connected to the speaker and micro-
phone.

¢ On completion of the call {when the call hangs up), the SUPER-
SET set line becomes idle.

To disable the Auto-Answer Feature:

® Press the select features button.
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e Dial "3
® Press the OFF feature button.
To use Handsfree Feature to make or receive calls:

e Select the line required to originate or answer a call. If originat-
ing a call, dial tone is heard from the speaker. If answering a
call, the caller can be communicated with by means of the
speaker and microphone.

On completion of a call:
® Press the HANG-UP feature button.

Note: The microphone can be turned off (when required to consuit
privately with another person near the SUPERSET 4 set) by
pressing the mic. on/off button. The advisory prompt MIC ON
disappears from the Feature Display.

At any time, the conversation can be made private by using the
handset. Lifting the handset disables the speaker and microphone. To
return to handsfree mode (whether or not the auto-answer feature
was used originally), press the Speaker on/off button and replace the
handset.

Speaker volume can be adjusted by means of a speaker volume con-
trol.
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MESSAGING

Description

This feature allows a SUPERSET 4 user to send a visual message (to a
SUPERSET set that is busy or isn't answered), requesting the called
party to call the message sender. Messages can be read during a call
or when the set is idle.

Conditions

® A message is cancelled automatically if the sender and receiver
have a telephone conversation before the message is read.

® Messages are cancelled after 24 hours.

s |If the message was sent by the attendant, then only the visual
indication (not the message) can be cancelled.

Operation
To send a Message requesting a Callback:

e |f the number dialed (another SUPERSET set) is busy or isn’t
answered, press the SEND MSG feature button. The message is
sent to the called party whose SUPERSET set flashes the MSG
prompt.

To receive a Message:

{a) A message requesting & callback is indicated on the receiving
SUPERSET set by the flashing MSGOP flashing on and off.

{b) If the receiving SUPERSET set is idle, the message can be read as
follows:

® Press the MSG feature button. The first message is displayed
as: HH:MM CALL XXX where XXX = station number or ATT for
the attendant.

e |f there are more messages to be read, the NEXT prompt is
activated. To read additional messages, press the NEXT feature
button.

® To clear a message once it has been read, press the CANCEL
feature button.

® To respond to the request, press the CALL feature button, and
the returned call is made automatically.
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PAGING ACCESS
Description
A SUPERSET 4 user with this feature is permitted access to the system
paging equipment. If a station tries to access busy paging eguipment,
busy tone is returned.

Conditions

e Camp-On or Automatic Callback - Busy may not be activated
on busy paging equipment.

® Any paging announcement may be overridden by the attendant.

s If the attendant accesses the paging equipment when a station
ts using it, then the station receives busy tone.

e Handset must be off-hook.
Operétion
e Lift the handset.
e Press and hold down the PAGE feature button - the user hears

a short pulse of tone, is then connected to the paging system
and may make the required announcement.
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PRIVACY/PRIVACY RELEASE

Description

A SUPERSET 4 user may have appearances of lines at his station that
are shared with other SUPERSET users in a key system mode. Unless
otherwise selected, privacy is automatic; i.e., another SUPERSET set
with an appearance of the line a SUPERSET 4 set has accessed cannot
break into the conversation. If so desired, the SUPERSET 4 user can
permit the intrusion by activating the privacy release feature.

Conditions

® Privacy and Privacy Release are effective only against stations
with an appearance of the line(s) that the SUPERSET 4 user
owns. It has no effect on Executive Busy Override.

Operation

e During an established call, press the PRIVACY REL feature but-
ton. Another SUPERSET user with an appearance of the same
line can now enter the conversation by pressing the appropriate
line select button.
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REDIAL

Description
This feature allows a SUPERSET 4 {or SUPERSET 3) user to outpulse
the last external telephone manually dialed number by pressing a
single button.
Conditions

® Only the last external telephone number is stored automatically.

Operation

® When dial tone is heard, press the REDIAL feature button. The
last external telephone number is dialed automatically.

& The last external number dialed may be displayed on the Alpha-

numeric Display by pressing the Display and REDIAL feature
buttons in that order.
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SPEED CALL
Description

This feature allows a SUPERSET 4 user to save frequently dialed tele-
phone numbers and to access these numbers by pressing a single
button. The guantity of speed call numbaears available to a SUPERSET 4
user is dependent on the number of lines programmed to appear at the
set. Any unassigned line select buttons can be used to save speed call
numbers.

Conditions
None

Operation

Note: To check saved numbers, press the display button then the
required speed call button. The currently saved speed call
number is displayed on the Alphanumeric Display.

To set up or modify Speed Call Number:
®  With the handset on—-hook, press the PROGRAM feature button.
® Press the SPEED CALL feature button.
¢ Press speed call button.
® Dial the number to be stored.

Note: Insert into the dialing sequence:

%1 Where a pause is required (5 s).

%2  Where a wait for dial tone is required.

%3  Where, during the automatic dialing sequence, other
digits must be dialed manually; e.g., the general number
for directory assistance is 1 + (area cods) + 555 + 1212;
the area code is to be dialed manually. The %3 must be
followed by a 1-digit number signifying the quantity of
digits dialed. This number is between 1 and 9. In the
directory assistance example, the number stored would
be:

9x%21%335551212
(where 9 is a Trunk Group Access Code).

® Check the saved speed call number as displayed on the Alpha-
numeric Display. if correct, press the SAVE feature button. The
speed call number is now saved.

Note: There are two ways to correct a programming error before
SAVE is pressed:;
1. Use the « feature button to backspace and clear the in-
correct entry.
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2. To cancel the entire current entry, press the EXIT feature
button.
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TRANSFER/ADD-ON/CONSULTATION HOLD

Description

This feature allows a SUPERSET 4 user on an established call to hold
the call, add a third party to the call, transfer the original call to a third
party or speak privately with either of the called parties.

Conditions

If Trunk-to-Trunk Conferencing is required, then Trunk Hard-
ware Type (Trunk Programming, Commands 801 - 812, Regis-
ter 1) must be set to 1 (CO Conferencing Trunk).

Operation

On an established call:

Note:

Press the TRANS/CONF feature button - transfer dial tone is
returned; the called party is held and hears music if provided.

Dial the number of the required station.

If the number is busy or doesn’t answer, press the CANCEL
feature button to return to the held call.

After the called party ariswers, private conversation with this
party exists.

To establish a 3-party call, press the CONF feature button.
OR

To connect held party with third party and to back out of
conversation, press the RELEASE feature button - dial tone is
returned.

OR

To speak privately with only one party in a 3—party call, press
the SPLIT feature button. The other party is put on hold. To
alternate held and spoken to parties, press the SWAP feature
button.
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TRUNK ANSWER FROM ANY STATION (TAFAS)
Description
TAFAS allows incoming trunk calls to ring a common alerting device(s)
when selected by the attendant and to have the incoming call an-
swered at a SUPERSET 4 set with the appropriate COS. The answering
station may exercise any feature associated with incoming calls that
are normally available at the station.
Conditions
o If a call is picked up by TAFAS, and is then transferred to a
station which does not answaer, it recalls to the original station.
® SUPERSET 4 sets with a call on Consultation Hold do not re-
ceive the NIGHT ANS prompt of the Features Display.
Operation
e An incoming CO trunk call rings a common alerting device.
e At the SUPERSET set, lift handset - dial tone is returned.

® Press the NIGHT ANS feature button and converse with the
caller on the incoming trunk.
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1. GENERAL

2. ORDERING

1.01 This Section contains the ordering information for the SX-20
PABX.

Reason for Issue

1.02 This document provides ail hardware and software orderable
Part Numbers for the §X-20 system.

INFORMATION
201 The ordering information is divided into the following tables:

e Table 2-1, lists the equipment provided with the basic system.

e Table 2-2, lists all optional equipment required to complete the
individual customer requirements. 7

e Table 2-3, contains any additional items such as marketing and
installation aids.

e Table 2-4, lists all compatible consoles plus the required per-
sonality modules for each type of console used.

Warranty

2.02 The MITEL SX-20 communications system is warranted against

defective material and workmanship. Equipment requiring ser—
vice or repair during the warranty period must be packaged in accor-
dance with Section MITL9102-095-200-NA, Shipping, Receiving, and
Installation Procedures, and returned prepaid to the supplier. Repaired
or replacement equipment is returned to the customer, post prepaid by
MITEL.

Spares Level

2.03 MITEL recommends a minimum spare level of 10% of installed

systems, including 10% sparing of the basic system. The spar-
ing recommended for the PROM moduie and PROM/RAM assembly is
5%. This means that service personne! can carry a complete spare
systemn on field trips and therefore, if required, repiace a complete
system.
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TABLE 2-1
BASIC EQUIPMENT

Description

Part Number

Comments

Basic $X-20 PABX
{115 V operation)

9102-100-007-NA

Chassis Assembly,
9102-101-004-NA
Equipment Cover for chassis,
9102-002-000~-NA
Miscellaneous Card,
9102-005-002-NA

Equipment subassemblies

consist of the following:

Chassis Assembly’
{115 V operation)

Miscellaneous Card

9102-101-004-NA

9102-005-002-NA

Includes: Metalwork,

backplane, primary power supply,

cooling fan, UCC Card, and Miscellaneous
cable.

Includes Miscellaneous Card and two DTMF
Receivers.
Accepts up to four Trunk Modules,
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TABLE 2-2
ADDITIONAL EQUIPMENT FOR INSTALLATION REQUIREMENTS
Description Part Number Comments
CPU PROM Kit 9102-024-%XXX~-NA | One required per system. Three digits {(XXXX)

CPU 1l PROM Kit

Standard Line Card
{24 lines)

Standard Line Card
(8 lines)

SUPERSET™ Line Card
(16 lines)

CO Trunk Module

9102-010-000-NA

9102-010-001-NA

9102-010-002-NA

9102-011-002-NA

define the software Generic:

400 - Generic 400; Business/Hotel-Motel
feature Package for use with Keyset
Consoles. Includes CPU Card, RAM Battery
Pack, PROM Module containing software
Generic, System Documentation, and UCC
Card Personality Modules for Keyset
Consoles.

500 - Generic 500; Business/Hotel-Motel
feature package for use with §X-20
Attendant Console. Includes CPU Card, RAM
Battery Pack and PROM Module containing
software Generic, System Documentation,
Console UART Module, CPU Cable, and
Personality Module for SX-20 Attendant
Console.

503 - Generic 503 ; Enhanced
Business/Hote!-Motel feature package for
use with the SUPERSET 3™ and SUPERSET
4™ sgets. Includes CPU Hl Card, PROM/RAM
Module containing software Generic, System
Documentation CPU Cable, and Personality
Module for SX-20 Attendant Console.

Supports 24 standard DTMF and rotary
phones. Up to three Line Cards may be
installed in a system.

Not for use with the SUPERSET 3 and
SUPERSET 4 sets.

Supports eight standard DTMF and rotary
phones. Up to three Line Cards may

be installed in a system. Not for use with the
SUPERSET 3 and SUPERSET 4 sets.

Only one SUPERSET Line Card may be
installed per system. For use with any
combination of the SUPERSET 3, the
SUPERSET 4 or standard telephone sets (16
sets total) supported by Generic 503 only.

Provides two loop or ground start trunks,
900 ohms nominal impedance. Four modules
may be installed on the Miscellaneous Card
and two modules may be instalied on the
Trunk Expander Card.
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TABLE 2-2

(CONT'D)

ADDITIONAL EQUIPMENT FOR INSTALLATION REQUIREMENTS

Description

Part Number

Comments

E&M Trunk Module

DTMF Receiver

Trunk Expander Card

RMATS Module

Remote Call Status
Display

SX-20 Attendant
Console

Miscettaneous—
—Card—FE&d-Varant———

9102-011-010-NA

9102-012-000-NA

8102-013-000-NA

9102-015-000-NA

9102-014-000-NA

9102-018-000-NA

8402-005-003-NA

Provides one 4-wire, Type 2 E&M Trunk
interface. System has capacity for two E&M
Trunk Modules on the Trunk Expander Card
(PN9102-013-000-NA) and four modules on
the E&M variant of the Miscellaneous Card
(PN9102-005-003-NA).

In addition to the two DTMF Receivers
provided with the Miscellaneous Card, two
more DTMF Receivers may be installed on
the Trunk Expander Card.

Increases system capacity to 12 CO trunks
and four DTMF receivers. Has the Music on
Hold input.

Plugs onto CPU Il Card. Required for Remote
Maintenance, Administration and Test System
{RMATS) operation. Supported by Generic
503 only.

Provides call status information remote
from the equipment cabinet. Customer must
provide cabling. Refer to Section
MITL2102-095~-200-NA, MAP200-006 for
cable specifications.

Provides full Call Status display and
advanced call handling capacity. Supported
by Generics 500 and 503.

[ De /e te
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TABLE 2-3
ADDITIONAL ITEMS AVAILABLE

Description

Part Number

Comments

A. HARDWARE

UCC Card Personality
Module

Universal Console
Connector Card

UCC Card and Attendant
Console Personality

Console UART Module

CPU/Miscelianeous
Card Packing Box

External Modular
Connection Kit

Pack of eight SLICs

Pack of eight
SUPERSLICs

Pack of 10 Filters
for the Cocling Fan

9102-009~XXX-NA

9102-009-001-NA

9102-009-005-NA

9102-018-000-NA

9102-040-000-NA

9102-041-000-NA

9102-043-000-NA

9102-043-003-NA

9102-044-000-NA

Adapts Universal Console Connect Card to
the following Consoles:

XXX= 002 Keyset Consoles with Generic 400
{refer to Compatible Attendant Consoles List,
Table 2-4).

XXX= 003 Northern Telecom QSK-200,
QSK-2200 with mounting cord D50QE

XXX= 004 $X-20 Attendant Console
PN9102-018-000-NA.

Provides connection between the SX-20
system and Attendant Console. Includes UCC
Card Personality Modules for Keyset
Consoles (UCC Personality Module - US
Keyset, PNS102-009-002-NA and UCC
Personality Module - NT Keyset,
PN9102-009-003-NA).

Provides connection between the §X-20
system and Attendant Console. Includes UCC
Personality Module - $X-20 Console
(PN9102-009-004—-NA).

Spare part - Plugs into CPU Card for use
with the SX-20 Attendant Console. For use
with Generic 500 only.

Packing box for CPU or Miscellaneous Card.

Consists of two lengths of amphenol
line cord and two connector blocks (required
for international use only).

Provided to faciiitate ease of standard Line
Card maintenance.

Provided to facilitate ease of the SUPERSET
Line Card maintenance. Generic 503 only.

Replaces fan filters {once/2
years normal office environment or
once/year dusty environment).
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TABLE 2-3 (CONT'D)
ADDITIONAL ITEMS AVAILABLE

Description

Part Number

Comments

Ribbon Cable - Misc.
{five Spare)

Ribbon Cable - CPU
(five Spare)

Display Repair Kit

Antistatic Wrist Strap

Firmware — spare
{Generic 400)

Firmware - spare
{Generic 500)

Firmware — spare
{Generic 503)

CPU Card

CPU Il Card

RAM Battery Pack

8102-045-002-NA

8102-045-003-NA

9110-078-000-NA

9110-079-000-NA

9102-020-400-NA

9102-020-500-NA

9102-020-503-NA

9102-004-000-NA

9102-004-001-NA

9102-007-000-NA

Spare parts. Package of five. Ribbon cable to
interconnect Miscellaneous Card and
Universal Console Connect Card.

Spare parts. Package of five. Ribbon cable to
interconnect CPU Card and Universal Console
Connect Card. Required for the $X-20
Attendant Console operation only.

Common with the SX-100%/8X-200°
systems. Contains seven LED blocks and
7-segment displays.

Recormmended for use while
handling printed circuit boards.

Spare part - Generic 400 PROM Card only.
Spare part - Generic 500 PROM Card only.

Spare part - Generic 503 PROM/RAM Card
only.

Spare part — Accepts PROM module
and RAM battery pack. {(Generics 400 and
500.)

Spare part - Accepts PROM/RAM Module and
RMATS Module. Generic 503 only.

Spare part — Mounts on CPU Card. {Generics
400 and 500.)
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TABLE 2-3 (CONT'D)
ADDITIONAL ITEMS AVAILABLE

Description Part Number Comments
B. PERIPHERAL
EQUIPMENT
KONTACT™ Terminal 9200-000-401-NA | Executive workstation providing

point-to-~point electronic mail, word
processing and other application packages.
Compatible with all $X-20 generics.

DART™ System 9162-001-001-NA | Compact, call costing system. Connects to
SMDR output. Requires Generic 503.

VOYAGEUR™ System 9163-001-001-NA | Sophisticated call costing system. Requires
Generic 503.

Static Protection Unit 9180-067-001-NA Protects system against static discharges at

stations. Installed at Main Distribution Frame.
One unit handles 25 stations. Compatible
with all Generics.

SUPERSET 3 Set 9173-000-001-NA Muitifunction feature phone. Refer to Section
MITL9102-095-100-NA for a general
description of the SUPERSET 3 set. Requires
Generic 503.

SUPERSET 4 Set 9174-000-005-GM Fully featured multiline telephone. Refer to
Section MITL9102-095-100-NA for a general
description of the SUPERSET 4 set. Requires

Generic 503.
Handset 9170-048-001-NA Spare Part for the SUPERSET 4 set.
Handset Cord 9170-048-000-NA Spare Part for the SUPERSET 4 set.
Rear Support Stand 9174-001-000-NA Spare Part for the SUPERSET 4 set.
SUPERSET 4 Label Kit 9174-002-001-NA Consists of a package of Telephone Number
and Line ldentification labels.
SUPERSET 4 Lens Kit 9174-002-000-NA Consists of protective lenses for the

SUPERSET 4 labels.
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TABLE 2-3 (CONT'D)

Description

ADDITIONAL ITEMS AVAILABLE

Part Number

Comments

C. DOCUMENTATION

System Documentation
{SX-20 MITEL Standard
| Practices)

S$X-20 Pocket Reference
Guide

SX-20 Programming
Guide

SX-20 Pocket
Programming Forms

Supergeneric
Programming Guide

SUPERSWITCH®
Numbering Sheets

Repair Tags
User Guide

Conscle Operating
Instructions

Attendant Console
Guide

Customer Programming
Instructions

SX-20 General
information Book

Extension Feature
Access Code Labels

Extension Feature
Access Code Labels

9102-050-XXX-NA

9102-953-004-NA

9102-953-003-NA

9102-953-006~NA

9180-953-002-NA

9102-098-024-NA

9110-098-018-NA

9180-953-100-NA

8102-052-000-NA

9180-953-101-NA

9102-053-000-NA

9102-952-018-NA

9102-959-XXX~-NA

9180-959-100-NA

SX-20 Installation and Maintenance Manual
XXX = 002 for Generics 400 and 500.
XX = 006 for Generic 503.

Pertinent SX-20 facts in convenient
pocketbook.

§X-20 Programming forms on a folded
pocket card, Generic 400.

S5X-20 Programming Forms in a convenient
pocket-sized format, Generic 500.

Complete information for programming
the $X-20 system, Generic 503.

For renumbering the $X-20 Remote Display
or the §X-20 Attendant Console Display.

Used for SX-100, SX-200, SX-20 and
SX-10™ systems,

Details station and the SUPERSET 3 and
SUPERSET 4 features operation.

Details Keyset Attendant Console operation,
Generic 400.

Details SX-20 Attendant Console operation,
Generics 500 and 503.

Contains 100, 105, 150 Practices.

Box of 100 white and 100 black
XXX=101 Generic 400.
XXX=103 Generic 500.

Box of 100 white and 100 black
Generic 503 only.
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TABLE 2-3 (CONT'D)
ADDITIONAL ITEMS AVAILABLE

Description

Part Number

Comments

D. SALES AIDS
SUPERSWITCH Videotape

S$X-20 Slide/Cassette
Package

SX-20 Poster

9180-957-XXX-NA

9102-957-003-NA

9102-958-000—-NA

Contains latest promotional material

for the SUPERSWITCH PABX (SX-5™ through
S$X-200) and the SUPERSET 3 and SUPERSET
4 sets,

XX = 005 - 1/2 inch VHS

XXX = 006 - 1/2 inch Betamax

Audio-visual introduction to the SX-20
system (slide/cassette format)

nou

llustration of Attendant Console
(Generic 500)

E. BROCHURES
§X-20 General Brochure

Generic 500 Flyer

Hotel/Motel End-User
Flyer

End-User Flyer Folio

Manufacturing End-User
Flyer

Schools, Municipal End-
User Flyer

Professional End-
User Fiyer

Health Care End-User
Flyer

Retail End-User Flyer

Recreation End-User
Flyer

9102-951-001-
NB/NC

9102-951-005-NA
9102-951-010-
NB/NC
9180-951-010-NA
9180-951-011-NA

9180-951-012-NA

9180-951-013-NA

9180-951-074-NA

9180-951-015-NA
9180-951-016-NA

General $X-20 brochure

Single page, black and white fiyer. Ideal for
mail-outs

Hotel/Motel Applications
Folio for presenting proposals

Manufacturing Applications

Schools, Municipal Applications

Professional Business Applications

Health Care Applications

Retail Applications

Clubs, Recreation Applications
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TABLE 2-3 (CONT'D)
ADDITIONAL ITEMS AVAILABLE

Description

Part Number

Comments

F. DEMONSTRATION
AIDS

S§X-20 PABX
Carrying Case

§X-20 Accessory Case

§X-20 Accessory
Connector

9102-046-010-NA

9102-046-011-NA

9102-046-012-NA

Rigidized aluminum carrying case on wheels
with custom foam interior for safely
transporting an SX-20 system.

Rigidized aluminum carrying case on wheels
with custom foam interior for safely
transporting demonstration accessories.
Includes: pockets for phones, the $X-20
accessory connector, night bell, paging
speaker, radio, and documentation.

Quick connection box for conveniently
hooking up phones and other accessories
necessary for an $X-20 demonstration.
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TABLE 2-4
$X-20 COMPATIBLE ATTENDANT CONSOLES

The following 8- and 10-button keysets are directly compatible with the SX-20
system when the Universal Console Connector Card Personality Modules shown
below are used.

Personality module: PN8102-009-002-NA
Module Label:

MITEL CAUTION PN1D5E68301
KEYSETS ONLY
{Refer to Compatible Keyset List)

Compatible Keysets:

Manufacturer Model Number
ITT K564 { )40 4
K830 { )42 46
K854 ( )42 46
K2564 { )40, M1
K2830 { )42, 46
K2854 { )42 46
Western Electric 830 CM
2830 CM
Stromberg-Carlson 0830 ()42, 46
2830 ( )42, 46
0854 ( ) 42, 46
2854 ()42 46
Northern Telecom QSK-200, QSK-2200
- with mounting
cord D50Q.J

Personality Module: PNS102-009--003-NA

Module Label: MITEL CAUTION PN105667201
NORTHERN TELECOM
QSK-2X0(X WITH D50QE CORD ONLY

Compatible Keysets:

Manufacturer Model Number
Northern Telecom QSK-200, QSK-2200
- with mounting
cord D50QE
NOTE:

The following Personality Module is not compatible with keysets, but is required
for the SX-20 Attendant Console.

Personality Module: PN3102-009--004-NA
Module Label:

MITEL CAUTION PN105659301
SX-20 CONSOLE (PN9102-018-000-NA)
ONLY
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1. GENERAL

1.01 This Section contains basic engineering information for the
SX-20 communications system.

Reason for Issue

1.02 This Section has been issued to provide engineering informa-
tion for Generic 503 of the SX-20 system.

1.03 Other relevant sections are:

e MITL9102-095-200-NA for the system environmental and in-
stallation requirements

e MITL9102-085-210-NA for programming information.
System Characteristics

1.04 The SX-20 system has certain characteristics relating to hard-
ware and/or software limitations. Those conditions pertaining
to this PABX are listed in Table 1-1, System Feature Limitations.

1.08 There are also environmental conditions for the storage and
transport of the SX-20 system. These are listed in Table 1-2,
Environmental Conditions (Storage - Transport}).

2. TECHNICAL DESCRIPTION

2.01 The S5X-20 system is a processor~controlled PABX using solid-
state space division switching techniques.

2.02 The SX-20 system contains 12 copper tracks known as system

junctors. The calling and called parties are connected together
by means of the same system junctor using space division switching.
During a call, various tone sources and other system functions (such
as dial tone detectors) are also connected to the system junctors
using the MITEL solid—-state crosspoint integrated circuits as the con-
nection matrix.

203 The processor/memory controls the system. The programs

controlling the system operation are contained in PROM and
CMOS RAM integrated circuits. Another RAM contains the working data
of the system. The processor continuously monitors the status of the
lines, trunks, console interface card and receivers. Depending upon the
status found and the programming, the processor then decides on the
next course of action,.
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TABLE 1-1
SYSTEM FEATURE LIMITATIONS

Maximum number of simultaneous calls = 12 (i.e., nhumber of speech paths).

Maximum number of speech paths used by any call = 1.

Maximum number of process control blocks, used with the system for call records, etc. = 16.

Number of process control blocks used by a 2~party call = 1.

Number of process control blocks used by a held call (placed on hoid using the Call Hold
(station) feature) = 1.

Maximum number of calls that can simultaneously be placed on hold using the Call Hold
{station) feature = 15 (i.e.,, 16 minus 1, because 1 process control biock used by station placing
call on hold).

Number of process control blocks used by a Consultation Hold = 2.

Maximum number of calls that can simultaneously be camped on within the system = 12.

Maximum number of simultaneous Call Forwards that can be enabled = number of stations with
-Call Forwarding enabled as a COS option.

Maximum number of simultaneous "DIAL 0” calls = 12 (i.e., length of "DIAL 0" queus).

Maximum number of dial call pickup groups = 7.

Maximum number of stations in a dial call pickup group = number of stations in the system.

Maximum number of trunks which can be assigned to night stations = number of trunks in the
system.

Maximum number of trunks in a trunk group = number of trunks in the system.

Maximum number of trunk groups = 6 (trunks not assigned to any group are incoming only).

SX-20 numbering schemes may be one, two or three digits or a combination of one, two and
three digits, as long as there are no conflicts in the first digits.

Maximum number of simultaneously ringing stations = 3 {with a maximum of 15 stations in the
silent period at any one time).
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TABLE 1-2

ENVIRONMENTAL CONDITIONS (STORAGE — TRANSPORT) .

Temperature Range:

-40°C to +60°C (-40°F to +140°F)

Relative Humidity:

5-95% relative humidity, noncondensing

Vibration:

.b G (Sinusoidal) 10 to 500 Hz

Shock:

Up to 75 ¢m (30 in.} drop depending on package

Low Pressure;

87 mm Hg (50,000 feet)

Temperature Shock:

=50°C to +25°C (-98°F to +77°F) in 5 minutes

2.04 When the processor has made a decision, it transmits orders to

implement the decision. The orders are transferred along the
data/address bus to modify logic states in the system and the con-
tents of various registers. The resulting combination of logic signals
connects the system junctors to the required system resources, via
solid—-state crosspoint switches, as required.

2.05 The system logic also contains a continuously running diag-

nostic program. This program identifies failures or any error in
the operation of the system. The asscciated alarm appears on the
numeric portion of both Call Status Displays.

A. Description of Circuit Cards

2.06 The SX-20 equipment cabinet consists of a metal chassis and a

molded plastic cover. The removable cover allows access to the
circuit cards and. power supply held on the equipment chassis. The
system uses the following circuit cards: Line Cards, a SUPERSET Line
Card (optional), Trunk Expander Card (optional), Miscellaneous Card,
CPU Il Card, Trunk Modules, E&M Trunk Modules {(optional}, a RMATS
Module (optional) and a PROM/RAM Module. Each of the card types has
a keyed connector preventing that card from being plugged into the
incorrect card slot. All circuit cards used in the system are constructed
of a fiberglass board with printed circuit tracks on both faces.

CPU Il Circuit Card (Figure 2-1)

207 This card contains the microprocessor, the interface to the

conscle, and the Programmable Read Only/Random Access
Memory module (PROM/RAM) which plugs onto the CPU Il Card. It
contains the system operating programs in PROM, and holds the cus-
tomer data in RAM. The CPU Ii Card also contains the following func-
tions:

(a) A crystal-controlled clock operating at 6.0 MHz.
{b) A set of CPU Il Card switches {Programming Switches}. These
are set during installation to suit customer requirements. (Refer

to Section MITL9102-095-200-NA, Shipping, Receiving and In-
stallation Procedures, MAP200-003.)
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Figure 2-1 CPU II Card Block Diagram

(c) A set of timers for generating the various basic progress tones
required during call processing.

(d) A ringing generator, driven by a 20 Hz signal provided by one of
the timers, which produces a sine wave signal.

(e} A set of "device enable” registers. The processor treats the Line

Cards, console and other system functions as peripheral de-
vices. The CPU selects the next device to interrogate via the
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device select register. Each device can also have up to eight
R/W registers associated with it.

{ff) A 6809 microprocessor which controls the flow of data along
the data bus. The data is switched between points defined by
the addresses placed on the address bus by the 6809.

{g} PROM/RAM port.
(h) RMATS port (for Remote Testing).

{i) MITEL SX-20 console port. The SX-20 console is interfaced to
the CPU Hl Card through a 6402 UART. Transmit and receive
Baud rate is 12.5 k. Interconnection to the console is through a
20-pin header on the CPU Il Card through a ribbon cable on to
the Universal Console Connector Card.

PROM/RAM Module

2.08 This module contains the systern operating programs in PROM,

the customer data in RAM, and plugs onto the CPU il Card. To
change Generics, it is only necessary to change the PROM/RAM mod-
ule. The RAM is protected against power failure, and therefore loss of
customer data, by a battery pack housed on the module. This backup
power maintains the RAM data for up to 600 hours. The PROM/RAM
module also contains the following:

e 96 kbytes of PROM used to store the fixed programs controlling
operation of the system. The fixed data stored in the PROM is
set during manufacture and is the firmware of the system. It
cannot be altered by the customer.

® 10 kbytes of CMOS RAM (volatile) used as a fast read/write
store by the processor. At any given instant, it contains the
data representing the busy/free states of the system compo-
nents, the data defining the functions connected to the system
junctors and the queues associated with various system oper-
ations.

e 10 kbytes of Non-Volatile CMOS RAM, with a battery backup
supply. This contains the data representing the system options,
Classes of Sarvice, etc., programmed on the site. In the event of
a power failure, the batteries maintain the data for up to 600
hours.

Miscellaneous Circuit Card (Figure 2-2)

2.09 This circuit card accommodates the DTMF tone generator,

DTMF receivers (if required), and up to four dual Trunk Modules.
This card also filters the call progress tones generated on the CPU ||
Card and provides the interface to the customer-provided paging
equipment. The trunk status LEDs on the front of the card show the
status of each trunk circuit {on = seized, off = idle, flashing = busied-
out). Located at the front of the card is an 8-digit display. This display
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shows the time-of-day (when the console is idle}), programming in-
formation, call park slot, recall information, calling and called number,
and in the event of a malfunction, the alarm code indicating the faulty
circuit. The functions associated with the interfacing of the lines,
trunks and the console on this card are as follows:

{a)

(b)

{c}

(d)

(e}

{f

(9)

(h)

()

(k)

The progress tone filters which convert the square waves
(generated by the timers on the CPU |l Card) into sine waves.

The Call Status display which is used to indicate the SX-20
status using 16 single LEDs, and eight 7-segment LEDs. The
display shows all call-handling information using the Busy
Lamp Field, Status Lamps and Numerical Display. Refer to Sec-
tion MITL9102-095-105-NA, Features and Services Description,
Attendant Console Guide (Part Number 9180-953-101-NA) and
MITLS102-095-350-NA, Troubleshooting and General Mainte-
nance.

The console interface provides switching of audio signals to the
console from the system junctors and vice versa.

The PA output circuit which is fitted with two amplifiers, to
permit the control of volume in two zones. The amplifiers are
connected to system junctors under control of the signals ar-
riving on the data bus from the processor.

The miscellaneous relays which can be used for Night Bells,
Alarms and/or Paging.

The speech path DC test circuit, which monitors the line con-
ditions.

A tone generator, which supplies the tone signals used by
speed dialing, rotary to DTMF conversion and the system diag-
nostics. This operation is controlled by signals from the data
BUS, which connects the tone generator to the system junctors.

One or two DTMF receivers, which are connected to the system
junctors when the CPU decides that tone dialing is being used.
They convert the multifrequency signals into-logic pulses fed to
the CPU.

Two dial tone detectors, which are connected to the system
junctor during establishment of a trunk call, to detect Central
Office dial tone.

Up to eight trunk circuit interfaces. These are supplied in pairs
on modules. Each interface provides the correct terminating
conditions to suit a variety of types of trunks.

Two power failure transfer relays, which connect up to two

incoming trunks to two selected stations, if the power fails or if
there is a cooling fan blockage.
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Line Card

2.10 Up to three Line Cards {each serving either eight or 24 lines)

can be plugged into the 8X-20 chassis, providing a maximum of
72 lines. The uppermost Line Card may be removed and replaced by
the Trunk Expander Card. A row of eight or 24 LEDs runs along the
edge of each Line Card to indicate the status of the lines (on = busy,
flashing = ringing or rotary dialing, off = idle). The Line Cards act as
interfaces between the station equipment and the SX-20 switching
circuits.

SUPERSET Line Card

211 A maximum of one SUPERSET Line card (serving up to 16 lines

or SUPERSET sets) can be plugged into the §X-20 chassis. The
SUPERSET Line Card acts as an interface between the station lines {or
the SUPERSET sets) and the SX-20 switching circuits.

Trunk Expander Card

212 The Trunk Expander Card carries two Trunk Modules, two DTMF

Receiver Modules, a dial tone detector and the Music on Hold
input terminal. The card is inserted in place of the uppermost Line
Card, thus reducing the maximum number of lines to 48 but increasing
the number of trunks to 12. Refer to MITL9102-095-200-NA, Shipping,
Receiving and Installation Procedures.

CO Trunk Module

213 Up to four Trunk Modules can be installed on the Miscellaneous

Card, to provide eight standard CO trunks. Each card carries
two switches which should be adjusted for Ground Start or Loop Start
operation by the installer. Two additional Trunk Modules can be in-
stalled on the Trunk Expander Card, increasing the system capacity to
12 trunks.

214 Trunk Module Conferencing. The Conferencing Trunk Module

provides access to two CO trunks as well as allowing trunk-
to-trunk plus station conferencing. Up to four such modules may be
mounted on the Miscellaneous Card and up to two may be mounted
on the Trunk Expander Card.

Universal Console Connector (UCC) Card

215 The UCC Card is compatible with all types of consoles used

with the S$X-20 system. There are three types of piggyback .
Personality Modules; one for each of the three console wiring options
for the Canadian Logic 10, American Logic 10 and MITEL Attendant
Console. There is a special hybrid (SPIC} which contains static protec-—
tion circuitry for the Logic 10 console. The UCC Card also contains a
26-pin header for interconnection to the Miscellaneous Card, a 20—-pin
header for interconnection to the consale UART on the CPU Il Card and
a Remote Display jack for connection to the Remote Call Status Dis~
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play. The MITEL Attendant Console must be used with Generic 503. The
RS5-232 port is also located on this card.

RMATS Module

216 The RMATS (Remote Maintenance Administration and Test Sys-

tem) Module is a 300 Baud, Full Duplex, FSK answer—-only mo-
dem designed to interface to the network through any trunk in the
PABX.

The RMATS Module connects directly to the CPU Il Card and includes
the following:

e UART

¢ Modem

¢  Transmit Filter

® Duplexer

e  Switching Matrix

® Receive Filter

e Two Biquadratic Active Filters (notch frequencies of 2225 Hz
and 2025 Hz)

¢ Limiter

® Level Shifter.

Note: The CPU provides the 1 MHz clock for the UART and the
Modem. The transmit and receive frequencies are listed below:

Mark {Logic 1) Space (Logic 0)
Transmit 2025 Hz 2225 Hz
Receive 1070 Hz 1270 Hz

E&M Trunk Module

217 The E&M Trunk Module is a 600 or 900 ohm, 2-wire or 4-wire

configured trunk circuit. The E&M Trunk Circuit is the “cleanest”
of ali trunk types in that the signaling information is separated from
the audio information. On a 2-wire trunk, TI? and RING carry all of the
audio information; on a 4-wire trunk, TIP and RING carry the outgoing
audio and TR (Tip Receive) and RR (Ring Receive) carry the incoming
audio. The E lead is the signal from the distant end. It is expected to be
an open circuit (on—-hook) or a ground {off-hook). The M lead is the
local signal. It is a high current connection to ground (on-hook) or -48
V (off-hook). Unlike the CO Trunk Module which provides access to
two CC trunks, the E&M Trunk Module provides access to only one
E&M trunk. Up to two such modules may be mounted on the Trunk
Expander Card. E&M Trunks are numbered using odd eguipment num-
bers only.

Page 9
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B. Interface
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Figure 2-3 Line Interface

Backplane

2.18 All the $X-20 cards plug into the backplane except the Trunk

Moduies, the PROM/RAM Module and the RMATS Module. The
backplane carries the power supply rails, the data/address bus, various
R/W and control tracks, the 12 system junctors, the tracks connecting
the miscellanecus circuits and the 90 Vac ringing track. A 3 A fuse (F1)
is also present on the -24 V rail.

Line Circuit Interface

219 The interface between the SX-20 systern and the stations is

provided by the SLIC circuit. The terminating impedance is 600
ohms {refer to Figure 2-3). A supply of -24 Vdc or 890 Vac (ringing) can
feed the line from the ring lead. The high impedance audio circuits are
in parallel with the 600 ohm termination, but have no effect on the
impedance.

SUPERSET Line Circuit Interface

220 The interface between the SX-20 system and stations or the

SUPERSET sets are provided by the HYPERSLIC circuit. The
reflected terminating impedance is 600 ohms (refer to Figure 2-3). A
supply of —24 V or 90 Vac (ringing) can feed the line from the ring lead.
The high impedance audio circuits are in parallel with the reflected 600
ohm termination, but have no effect on the impedance.
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Figure 2-4 Trunk Interface Detector
Trunk Interface

2.21 The trunk interface provides several functions associated with

adapting the $X-20 system to suit the various stages in estab-
lishing a trunk call. It also protects the SX-20 system from over
voltages (refer to Figure 2-4).

2.22 During ringing of the $X-20 system from the CO, the $X-20

system must present a termination equivalent to that of a
standard telephone. This is achieved by means of the ringer load
shown in Figure 2-4. The high voltage used during ringing, and other
high voltages which could arise on the trunk, could damage the SX-20
circuitry. To avoid this, the SX-20 system is protected by varistors,
connected as shown in Figure 2-4. When the voltages between the tip,
ring and ground increase, the resistance between them decreases
rapidly, and the associated increase in current load prevents the input
voltage from rising above 250 V.

2.23 Some types of trunks require the application of a ground to the
ring lead. This is achieved using the 330 ohm resistor, which is
grounded via a transistor during establishment of an outgoing call.

2.24 For certain types of calls (metered calls, dictation trunks and
calls requiring supervision), provision is made for connection of

either a third lead or two extra leads to the SX-20 system, here

terminating in a logic circuit, after passing over a protection varistor.
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C. Operation

2.25 When the speech path is established, the trunk termination is

switched by a reed relay to a 600 or 900 ohm (active imped-
ance)} value within the SX-20 system. The lcop current level is con-
trolled during conversation by an apparent DC loop resistance of 200
ohms. The timing associated with the changes of state is indicated in
Part 3, Signaling and Supervision.

Off-Hook (Station)

2.26 When a station on a Line Card goes off-hook, the loop current

is detected by an op-amp which turns on a LED on the Line
Card and sets a signal, OFF-HOOK X (where X represents one of the
eight or 24 lines on the Line Card). This is fed to an analog switch
together with a similar signal for each of the remaining lines. When the
CPU addresses each of these lines via the data bus, the OFF-HOOK X
state is presented on the data line for that particular line circuit. The
data line, having changed state for the station addressed, causes the
CPU to stop scanning. The CPU reads the line and card addresses, and
the data on the data bus and commences scanning.

Off-Hook {Console)

2.27 The console does not have a hookswitch similar to that of a

station. Rather, the OFF-HOOK signal is true whenever the con-
sole handset is plugged in. To originate a call, it is necessary only to
depress the key of the first digit to be dialed.

Dial Tone {Station)

228 When the processor is informed of an off-hook condition, it

interrogates its RAM to find a free system junctor, which it
checks via a diagnostic circuit. The tested system junctor is then
connected to the line circuit that went off-hook. The processor then
searches for an idle receiver (DTMF). Using the card select, address
and data lines, the processor connects the selected receiver and dial
tone functions to the same system junctor as the line circuit, thus
providing dial tone to the station.

Dialing Internally (From a Station)

2.29 DTMF signals originate at a station and are passed over Tip and

Ring through the line circuit to a system junctor. DTMF digits
are detected by the receiver which has been connected to the same
system junctor. A receiver is connected whenever a station originates
a call or whenever the switchhook is flashed. A receiver accepts only
DTMF signals. The off-hook signal which is controlled by the SLIC, is
read directly onto a data line. Rotary digits are detected by using this
off-hogk signal.

230 The CPU reads the first digit, then disconnects dial tone from
the system junctor. If the processor determines that the digit is
valid but does not completely define a number, it simply stores the
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digit in the volatile RAM memory. Should the digit be considered
invalid by the processor, reorder tone is connected to the system
junctor.

231 If the station number is valid, the processor disconnects the

receiver from the system junctor and reconnects a tone source

to provide ringback tone to the originator. If a busy station is encoun-
" tered, busy tone is connected to the speech path.

Dialing Internally (From a Console)

2.32 Unlike a station, the console keypad generates neither DTMF
nor DP (dial pulse}. Instead the microprocessor inside the con-
sole notes which key was depressed and looks in the console ROM to
find the corresponding 8-bit code. This code is converted by a UART
to a serial string of data, complete with start and stop bits, and is sent
as a differential signal along one of the 25 pairs of wires leading to the
Interconnect Card and from there to the Console Control Card.

2.33 In the system, this signal enters the console UART module. It is

converted by the UART into parallel data and sets a DATA
READY bit which aoes out onto the data bus when the processor
addresses this console circuit.

2.34 The processor reads the dialed code from the data bus, deter-

mines which digit has been sent, and stores the digit in the
RAM (refer to Off-Hook Console in this Section). If the digit is consid-
ered invalid, the processor connects recrder tone to the console’s
speech path. When the firmware’s logic decides that the number is
complete, it rings the station dialed. (Refer to Ringing a Station in this
Section.) It also connects a tone generator to the console’s speech
path to provide ringback tone. Note that a receiver is not used for
dialing from a console.

Speech Path {(System Junctor) Accessing

235 Each speech path is directly wired on the Miscellaneous Card,

Trunk Expander Card and each Line Card to an 8804 which can
{under processor control) connect the speech path to any circuit on
the card (i.e., a line circuit or a tone generator). The processor sends a
card-select signal to access a particular card, together with a com-
bination of address and data signals which close the required
“contacts”. This concept is illustrated in Figure 2-5 and shows that
Line Circuit Numbers 2 and 7 have been connected to each other using
Speech Path Number 2.

Ringing a Station

236 The dialing of a valid station number prompts the processor to

select a particular line on a particular Line Card {(as determined
by the programming in the non-volatile RAM). It sends a data line
command to turn on ringing current to the station. When the station
answers, the line circuit detects an off-hock condition. {Refer to Off-
Hook Station in this Section.) The CPU disconnects ringing and then
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Figure 2-5 Speech Path Accessing

connects the called station to the same system junctor as the calling
device (station, console or trunk).

Switchhook Flash

237 A switchhook flash is defined for the PABX as an on-hook

condition of between 150 ms and 750 ms {150 and 1500 ms as
a system option), followed by an off-hook condition where a connec—
tion has been established between two or three parties. When a sta-
tion goes on-hook, the processor first checks its memory to determine
whether a fiash is legal at that point. If not, the station is disconnected
from the speech path and a subsequent off-hook is considered as the
beginning of a new call. (Refer to Off~Hook in this Section.) However,
when a flash is determined as a legal operation, the firmware is
designed to start a timer. f the station goes back off-hook within the
specified time period, it is considered to be.flashing. An on-hook of
less than 150 ms is considered to be noise glitch, while an on-hook
greater than 750 ms or 1500 ms is considered as a call termination
(hang-up). '

2.38 When a flash is detected, the processor discohnects the non-

flashing station(s) or trunk(s) from the system junctor. It then
provides transfer dial tone to the flashing station {(if this option is
enabled) and connects a receiver to the system junctor, allowing the
station to_dial and converse privately with a third party, or to access
features. However, if the station had flashed out of a conference, the
conference is unaffected. If the other party was not in conference, it is
disconnected from the system junctor and either Mute is activated or
the nonflashing station is connected to QUIET tone. No hold junctor is
provided.
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Figure 2-6 Central Office Trunk Circuit - Ground Start

D. Trunk Operation

Ground Start/lL.oop Start

239 Ground Start (refer to Figure 2-6). Ground start is a hand-

shake method of initiating a CO trunk call. The local trunk
circuit grounds the RING lead and awaits recognition by the CO. The
CO signals recognition by grounding the previously floating TIP lead.
Forty ms after the trunk recognizes 100 ms ground on the TIP lead, a
termination is placed across TIP and RING and 40 ms later the ground
on the RING lead is removed. The CO then provides dial tone.

240 Loop Start (refer to Figure 2-7). To seize a loop-start trunk,

the trunk circuit places a termination across TIP and RING. The
CO senses the current flow through the loop and signals that the trunk
is available by providing dial tone.

Incoming Calis

241 The Trunk Card has various methods of recognizing an incom-

ing call. If the trunk is ground start, 6 s of ground on the TIP
lead or 240 ms of ringing after TIP ground signals that an incoming call
is waiting. If the trunk is loop start, either battery reversal or 240 ms of
ringing voltage signals that an incoming call is waiting. Once an in-
coming call is recognized, the trunk circuit informs the processor that
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a call

is waiting. The call is answered at the PABX by placing a

termination across TIP and RING.

Outgoing Calls - Ground Start

2.42

243

In the idle state, the following conditions exist:

Terminating relay contacts are open (no termination)
RING ground relay contacts are open

Audio path is open in both directions

Idle line termination is placed across Tip and Ring.

When a station diais the correct access code, the CPU (if a
trunk is available) gives the trunk a seize command. The seize

command is carried out by the grounding of the RING lead. The CO
should see the ground on the RING lead and signal dial tone availabil-
ity recognition by grounding the previously floating TIP lead. TRUNK
waits 100 ms before looking for TIP ground. If this recognition does
not occur within 60 s, Alarm AL11 is reported (unless trunk alarms
have been disabled). The trunk is then busied-out and may be released

by:

Resetting the system
Attendant Function 32
Attendant Function 51.
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244 If the CO signals recognition by grounding the TIP lead for 100

ms or more within the 60 seconds waiting for seize acknowl~-
edge period, the active termination is connected, and 40 ms later the
ground is removed from the RING lead. 100 ms after the ground is
removed from the RING lead, the audio path is closed. It is now
necessary to identify the called party, either by rotary dial pulsing or
DTMF signaling (refer to Part 3, Signaling and Supervision).

Outgoing Calls - Loop Start

245 In the idle state, the following conditions exist:
Terminating relay contacts are open (no termination)
RING ground relay contacts are open

Audio path is open in both directions
Idle line termination is placed across Tip and Ring.

246 When a station dials the correct access code, the processor (if

a trunk is available) gives the trunk the seize command. Forty
ms later the termination relay contacts are closed. 140 ms later the
audio path is closed. At this point the trunk is connected.

247 Once the trunk is connected, it is necaessary to identify the
called party. This identification is accomplished by Rotary Dial
Pulsing or DTMF signaling (refer to Part 3, Signaling and Supervision).

Trunk Release

248 To release -a trunk, the current loop must be broken. This can
occur if:

{a) The station goes on-hook. The processor detects the on~hook
and issues a command to the trunk to remove the termination
and break the loop.

(b) The distant party goes ocn~hook on a ground start trunk. The CO
signals the station that the distant party has gone on—hook by
removing the ground on the TIP lead. The PABX detects a break
in the loop current and releases.

(c) The trunk cable is physically broken. If the loop is broken, the
Trunk Card senses a loss of current and releases.

249 To interface with different central offices, different disconnect
timing may be programmed. These are:

60 ms
500 ms
1.5 s

40 s

which are found in Section MiTL9102-095-210-NA {Commands 801 —~
812, Register 2).
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E. Power Requirements

Power Supplies

250 The primary power supply is 105-125 Vac {optionally 230 Vac),

47-63 Hz, with a peak current of 3 A and a maximum continu-
ous current of 2 A. The internal DC-power supplies produce voltages of
-24 V £+ 5%, +5.0 V + 5%, +7.0 V £ 5% and -8 V + 5%. These values are
chosen in order to obtain the correct voltage on the devices, taking
into account voltage drops in the tracks. The maximum ripple level on
the power supplies is 1.5 mVrms and 5 mVp-p.

251 The $SX-20 system has a holdover time of 100 ms. As a result,
the maximum permitted length of a failure in the primary power
supply is 100 ms.

252 The 90 Vac ringing supply is generated from a square wave

source followed by a shaper which produces a sine wave. The
sine wave output is divided into four time-slots by the system soft-
ware via the CPU. Each time-slot equates to one “brush”. Five lines can
be simultaneously connected to the system junctor representing the
brush. Thus, 20 lines can be rung in a virtually simultaneous manner.
The normal 90 Vac ringing voltage has tolerances of -15 V and +25 V
(no load).

2,53 The maximum output current permitted is 20 mA at 90 Vac. The
lines can withstand voltage surges complying with the FCC Part
68 Rules.

Grounding

254 All ground wires in the SX-20 system should be combined at a
common point within the cabinet. This common point should

“also be used to ground all peripheral devices. A ground lug is attached

to the SX-20 chassis in front of the Universal Console Connector Card.
When the individual circuits are tested or touched, the wrist should be
grounded to this point to avoid electrostatic discharge damage. Refer
to Section MITL9102-095-200-NA, Shipping, Receiving and Installation
Procedure, for detailed information.

F. Electrical Characteristics

2585 The electrical characteristics of the SX-20 system are listed in
Table 2-1.

256 Power Failure Transtfer. The power failure transfer relays pro-
vided can connect two Central Office Trunks to selected sta-
tions. These relays operate under either of the following conditions:

¢ Commercial power failure

® Excess temperature caused by fan failure or cooling air ob-
struction.
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(a)

(b)

257
ways:

(a)

(b)

Incoming Calls. After a power failure transfer has occurred,
ringing of stations for incoming calls is applied directly to the
selectad station line from the Central Office (CO).

Outgoing Calls. To place an outgoing call through a ground
start CO trunk, with the system in the Power Failure Transfer
Mode, the station originating the call must be equipped with a
ground key or a Loop-to-Ground Converter (CM1470). When the
ground key is momentarily pressed, a ground is applied to the
Ring side of the trunk, energizing the CO equipment. One side
of the ground key must be connected to a ground and the other
to the Ring conductor of the station. Call origination over loop
start trunks does not require the use of a ground start key.

Power Failure Transfer Reset. The system may be returned to
normal operation from power failure transfer in one of two

Reset from High Temperature. If a high temperature condition
is detected (nominally 65°C (149°F), the system switches off the
24 volt supply and enters the Power Failure Transfer Mode.
When the temperature returns to within the accepted operating
limits, the system automatically returns to normal operation.

Reset from Commercial Power Failure. The system automati-

cally returns to normal operation when commercial power is
restored.
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TABLE 2-1
$X-20 ELECTRICAL CHARACTERISTICS
Parameter Detail
Station Loop Limit 600 ohms including set at 20 mA
Minimum Leak Resistance 15,000 ohms
Maximum Number of Ringers per Line 5
Ringing Voltaget 90 Vrms, 20 Hz
Ring Trip : During silent or ringing period
Dial Tonett 350/440 Hz, continuous, =19 dBm
Busy Tonett 480/620 Hz, 500 ms On, 500 ms Off,
. -24.0 dBm
Ringback Tonett 440/480 Hz, 1 s On, 3 s Off, —-19.0 dBm
Reorder Tonett 480/620 Hz, 250 ms On, 250 ms Off,
-24 dBm
Camp-on Tonet¥ 440/480 Hz, one burst of 200 ms,
-19.0 dBm _
Dial Tone Detector Level 350/440 Hz minimum -23 dBm
Crosstalk Better than 75 dB down
Insertion Loss: Station-to-Station 5 dB = 0.5 dB at 1000 Hz
Station-to-Trunk 0.6 dB + 0.4 dB at 1000 Hz
Longitudinal Balance 60 dB minimum, 200~3400 Hz {on trunks)
Return Loss 16 dB singing, 24 dB echo
Idle Circuit Noise 16 dBrnC maximum
Impulse Noise 0 counts above 47 dBrnC for 90% of cases
System Impedance 600 ohms nominal for lines
900 ohms nominal for trunks
AC Rejection 60 Hz, 180 Hz at b0 Vrms
Typical Traffic Capacity 9.7 ccs/line maximum at 24 lines and P =
0.01
4.8 ces/line maximum at 48 lines and P =
0.01
Primary Power 105-125 Vac, 47-63 Hz, 3 A maximum,
1 A typical (230 V operation optional)
Central Office Loop Limit 1600 ohms maximum
Maximum Distance of Attendant Console 152 m {500 ft) of 26 AWG cable
from Equipment Cabinet
Maximum Distance of Remote Display 152 r (500 ft} of 22 AWG cable
from Equipment Cabinet :
FCC Registration Number BN285B-67526-PF-E

+ Ringing frequency is programmable. Available frequencies are 17.5 Hz, 20 Hz, and 25 Hz.

++ The frequencies illustrated are those provided under Tone Plan 00. For other combinations,
refer to MITL9102-095-105-NA, Selectable Tone Plans.
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3. SIGNALING AND SUPERVISION

3.01 This Part details the technical parameters of the $SX-20 system
with regard to signaling and supervisory condition.

Switchhook Flash

3.02 The details of switchhook flash operation are described in para-

graph 2.37. A switchhook flash is defined for the PABX as a no
loop (on—hock) current condition lasting between 150 ms and 750 ms
{150 ms to 1500 ms option). Any SX-20 station switchhook flashes of
less than the maximum selected time are not repeated towards the
Central Office. Any SX-20 station on-hook conditions (of greater than
the selected maximum time) release a trunk connection.

Dial Pulses and DTMF Tones

3.03 The S$X-20 system is capable of accepting and repeating DP
sighals from telephone sets which have the parameters shown
in Table 3-1, Dial Pulse Limits.

3.04 The SX-20 system is capable of accepting and repeating DTMF

signals from telephone sets which have parameters shown in
Table 3-2, DTMF Tone Limits. When any of the frequencies shown in
Table 3-2 are present at the system input, any other single frequency
(200 to 3400 Hz} must be a minimum of 40 dB below the former.
However, DTMF pulses are registered, in the presence of precise dial
tone at a level of —10 dBm.

3.05 The SX-20 system provides the following signal characteristics:

e Dial Pulse Conditions

Pulse Rate 91to 11 pps
Break interval 58 to 64%
interdigit Time 800 ms.

Third-Wire Signaling
3.06 A third wire is available for signaling. It has several functions:

{a) Dictation Trunk. If a central dictation facility is available, it
may be busy. If so, a ground is present on the third wire. This
indicates a busy state to the SX-20 system via a logic gate
which is read every cycle.

{b) Signaling from the CO. When the $X~-20 system is initialized,
the state existing on the third wire is taken as the originating
condition. Subsequent to that, a change of state may be pro-
grammed to indicate a call from the CO. The two states are
“ground” or “negative” potential (i.e., -24 V, —48 V or floating).
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TABLE 3-1

DIAL PULSE LIMITS
A. DIAL PULSE DETECTION
Parameter Min Max
Pulse Rate (pps) 8.0 12.0
Break Duration {percent) 50.0 70.0
Break Interval (ms) 41.7 875
Make Interval (ms) 250 62.5
B. DIAL PULSE OUTPULSING
Parameter 60/40 66/33
Pulse Rate (pps) 10.0 9.0
Break Duration {percent) 60.0 64.0
Break Interval (ms) 60.0 70.0
Make Interval (ms) 40.0 40.0
Make Duration (percent) 40.0 36.0

TABLE 3-2
DTMF TONE LIMITS

Low Frequency (Hz)

High Frequency (Hz)

Per frequency, minimum level
On Time

Interdigit Time

Level, Low Group

Level, High Group

Level, DTMF Signal

Level, Third Frequency

1209 1336 1477
697 1 2 3
770 4 5 6
852 7 8 9
941 * 0 #
Frequency Deviation + 1.5%

~17 dBm on line circuit

Greater than 40 ms

Greater than 40 ms

Greater than -10 dBm

Greater than —8 dBm

Less than +2 dB

Greater than 40 dB below DTMF signal
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(c) Metering. The third wire can be used to accept metering
pulses from the CO. These are detected by the 8X-20 system.
Noise pulses are removed by a long time—constant circuit be-
fore arriving on the logic gate.

{d) The §X-20 system accepts reversal of the line, as eqguivalent to
a change of state on the third wire, for signaling purposes.

3.07 Two-Wire Signaling. A second pair of wires {other than Tip

and Ring) may be used to accept Message Registration pulses.
This pair is available with the Trunk Expander Card and new revisions
of the Miscellaneous Card.

E&M Signaling

3.08 E&M signaling is another method of interoffice signaling. It uses

four signal leads (the 4-lead signaling interface should not be
confused with the 2- or 4-wire transmission or audio interface). This
method of signaling is preferred to positive—negative signaling since
its operation is not impaired by differences in the earth potential. The
M lead is used for signaling from the trunk circuit; the E {ead is used
for signaling to the trunk circuit. The SB lead supplies battery to the
trunk circuit for signaling on the M lead and the SG lead supplies
ground to the signaling circuit for signaling on the E lead. As a result,
signals are sent from office A to office B on the M lead of the trunk
circuit in office A and arrive on the E lead of office B. Similarily, signals
are sent from office B on the M lead and arrive on the E lead of office
A. These leads provide all the signaling required between central of-
fices; the speech path is free for communications exclusively.

3.09 The tone plans available with the 5$X~-20 system are shown in
Table 3-4. These are selected during Programming Mode. Refer
to Section MITL9102-095-210-NA, System Programming for details.

Rotary Dial Pulse-to-Digit Conversion

3.10 A variety of encoding dialing systems are used by different PTT

administrations. These can be automatically adapted to, by
means of an integrated code conversion facility. The translation codes
available are shown in Table 3-5. Refer to Section MITLS102-095-
210-NA, System Programming for programming details.

Ringing Frequencies
3.11 The nominal ringing frequency of 20 Hz can be set to 17.5 Hz,

20 Hz or 25 Hz during the initialization of the system. Refer to
Section MITL8102-095-210-NA, System Programming.
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TABLE 3-3
E&M LEAD POLARITIES FOR TRUNK SIGNALING
ORIGINATING OFFICE DIRECTION OF TERMINATING OFFICE
TRANSMITTED
SIGNAL
Calling Called
Subscriber Subscriber
Trunk State E Lead | M Lead E Lead | M Lead State
Trunk Idle BATT OPEN None BAT Open On-Hook
Trunk Seized BATT GND - GND Open On-Hook
Off-Hook GND GND - GND GND Off-Hook
{Conversation
Period}
On-Hook GND Open - BATT GND Off-Hook
Calling Subscriber
Disconnects
Trunk BATT Open None BATT Open On-Hook
Disconnected

Note: This Table assumes that SG and SB are connected to ground and that the polarity of the E
lead and M lead was not reversed in System Programming.

Time-Quts

312 Table 3-6 shows the time-out data for the SX-20 system.
These canh, in some cases, be set during system Initialization,
Refer to Section MITL9102-095-210-NA, System Programming.

Terminating Conditions

3.13 The S$X-20 system provides the following line and trunk param-
eters:

(a) Station and SUPERSET Loop - The station loop resistance,
including the station apparatus, can be up to a maximum of 600
ohms at 25 mA. The station and the SUPERSET loop lengths are
given in Table 3-7 (SUPERSET Line Card) and Table 3-8
{Standard Line Card).

{b) Remote Call Status Display - The Remote Display can be
located up to a maximum of 152 m (500 ft) with 22 AWG cable
from the equipment cabinet.

(¢} €O Trunk Loop - The S$X-20 system operates with CO trunks
up to a maximum of 1600 ohms loop resistance,

(d) CO Trunk Seizure - The 5X-20 maximum seizure resistance is
270 ohms at 30 mA.
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(e} €O Trunk Resistance - In the idle state the resistance towards
the CO from the trunk circuit is not less that 30 kohms for
ground start, and not less than 10 Mohms for loop-start trunks.
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TABLE 3-4
SELECTABLE TONE PLANS
Tone Tone Plan 00 Tone Plan 01 Tone Plan D2 Tone Plan 03
Dial 350/440 Hz 350/450 Hz 400 Hz 425 Hz
Tone Continuous Continuous Continuous Continuous
Busy 480/620 Hz 400 Hz 400 Hz 425 Hz
Tone 500 ms On, 350 ms On, 500 ms On, 250 ms On,
500 ms Off 350 ms Off 500 ms Off 250 ms Off
Repeated continuously Repeated continuously Repeated continuously Repeated continuously
Ringback 440/480 Hz 400/450 Hz 400/450 Hz 425 Hz
Tone 1 s On, 3 s Off 400 ms On, 200 ms Off 400 ms On, 200 ms Off 1s On, 4 5 Off
Repeated continuously 400 ms On, 2 s Off 400 ms On, 2 s Off Repeated continuously
Repeated continuously Repeated continuously .
Reorder 480/620 Hz 400 Hz 400 Hz 425 Hz
Tone 250 ms On, Continuous 250 ms On, 250 ms On,
250 ms Off 250 ms Off 750 ms Off
Repeated continuously Repeated continuously Repeated continuously
Camp-0On 440/480 Hz 400/450 Hz 400/450 Hz 425 Hz
Tone Single burst of Singte burst of Single burst of Single burst of
200 ms 200 ms 200 ms 200 ms
Transfer 350/440 Hz 350/450 Hz 400 Hz 425 Hz
Dial Tone 100 ms Gn, i00 ms On, 100 ms On, 100 ms On,
100 ms Off 100 ms Off 100 ms Off 100 ms Off
Repeated three times Repeated three times Repeated three times Repeated three times
then continuous Dial then continuous Dial then continuous Dial then continuous Dial
tone tone tone tone
Busy 440/480 Hz 400/450 Hz 400/450 Hz 425 Hz
Override 15 On, 8 s Off 1s On, 6s Off 1s On, 6 s Off 150n, 6s Off
Tone then 200 ms then 200 ms then 200 ms then 200 ms
burst of Busy QOverride burst of Busy Override burst of Busy Override burst of Busy Override
Process tone Process tone Process tone Process tone
repeated every 6 s repeated every 6 s repeated every 6 s repeated every 6 s
Discrimina- 350/440 Hz 350/450 Hz 400 Hz 425 Hz
ting Dial 100 ms On, 100 ms Off | 700 ms On, 700 ms Off 100 ms On, 100 ms Off 100 ms On, 100 ms Off
Tone Repeated six times Repeated six times Repeated six times Repeated six times
then continuous then continuous then continuous then centinuous
Dial Tone Dial Tone Dial Tone Dial Tone
Trunk 440/480 Hz 400/450 Hz 400 Hz 425 Hz
Camp=0On 100 ms On, 50 ms 100 ms On, 50 ms 100 ms On, 50 ms 100 ms On, 50 ms
Tone Off, 100 ms On Off, 100 ms COn Qff, 100 ms On Qff, 100 ms On
Special 350/440 Hz 400 Hz 400 Hz 425 Hz
Busy 500 ms On 500 ms On 500 ms On 500 ms On
Tone 500 ms Off 500 ms Off 500 ms Off 500 ms Off
continuocus continuous continuous continuous
for 10 s for 10 s for 10 s for 10 s
then busy then busy then busy then busy
tone tone tone tone
Message Three cycles of Three cycles of Three cycles of Three cycles of
Waiting 200 ms On, 200 ms On, 200 ms On, 200 ms On,
Ringing 200 ms Off 200 ms Off 200 ms Off 200 ms Off
Auto Four cycles of Four cycles of Four cycles of Four cycles of
Wake-Up ringing at up to four ringing at up to four ringing at up to four ringing at up to four
Ringing 5-minute intervals 5~minute intervals S5-minute intervals 5-minute intervals
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Notes: 1. Tolerance of call progress tone levels is +1.5 dBm.
2. Individual tones of any compound tone are within 1 dB of each other.
3. Tolerance of individual tones are +0.5% of the frequency stated.
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TABLE 3-5
TRANSLATION CODES
Translation Digit Dialed

Code 1 2 3 4 5 6 7 8 9 0
0 1T 2 3 4 56 6 7 8 9 10
1 2 3 45 6 7 8 9 10 1
2 9 8 7 6 56 4 3 2 110
3 10 9 8 7 6 5 4 3 2 1

: TABLE 3-6

TIME-OUT INFORMATION

Number

Puises

Attendant-Timed Recall (Don't Answer)
Attendant-Timed Recall (Camp-0n)
Attendant-Timed Recall (Call Park/Hoid)
Automatic Switching to TAFAS

Dial Tone Time-Qut

Ringing Time-0Out

Interdigit Time—-0ut

Lockout Time-Qut

Callback Clear Time~0ut

Call Hold Recall (Station)

Switchhook Flash

Tip—Ground CO Acknowledgement

{(1-7) X 10 s
(1-7) X 10 s
(i-7y X 10 s
Immediate or {(1-7) X 10 s

10 s

5 - 5.5 minutes

10 s
10 s

8 hours or four rings
{(1-4) X 1 minute

150.ms - 750 ms or 150 ms - 1500 ms

100 ms minimum
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TABLE 3-7
STATION/SUPERSET LOOP LENGTH VS WIRE GAUGE (SUPERSET LINE CARD)
Wire Gauge SUPERSET Loop Length* Station Loop Lengtht
19 701 m (2,300 ft) 9,163 m (30.000 ft)
20 549 m (1,800 ft) 7,317 m (24,000 ft)
22 367 m (1,200 ft) 4,576 m (15,000 ft)
24 229 m (750 ft) 2,896 m (9,500 ft)
26 152 m (500 ft) 1,830 m (6,000 ft)

* SUPERSET DC Loop Resistance is approximately 40 ohms.
+ 500 set DC Loop Resistance is approximately 525 ohms.

TABLE 3-8

STATION LOOP LENGTH VS WIRE GAUGE (STANDARD LINE CARD)
Wire Gauge Station Loop Length{

19 7242 m {23,900 ft)

20 5758 m (19,000 ft)

22 3637 m (12,000 ft)

.24 2273 m (7,500 ft)

26 1424 m (4,700 ft)

+ Assuming the telephone set’s impedance is 200 ohms and draws 20 mA.
DC Loop Resistance without set = 400 chms.

4. DIAGNOSTICS

4,01 There are three main diagnostic routines used by the §X-20
system: Power-Up Diagnostics, Automatic Diagnostics, and
Trunk Diagnostics.

4.02 ° Alarms Generated by Diagnostics. Two types of alarms (major

and minor) can be generated. A major alarm (only generated
immediately after a system reset or on power-up} causes the system
to halt operation entirely. A minor alarm is reported to the attendant
by flashing of the console ALARM key and "AL" being displayed beside
the time on the 8-digit display. A minor alarm also causes the minor
alarm relay contacts to close and the console ringer to be operated.
Minor alarm information can be displayed using a “System Function”.
The alarm codes and their causes are detailed in Section
MITLS102-095-350-NA, Troubleshooting Procedures and General
Maintenance Information.
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A. Power-Up System Diagnostics

4.03 Each time the system is reset, either by being powered-up, a
watchdog time-out or a reset button being pressed, the SX-20
processor performs the following tests:

® PROM Checksum Test

® Volatile RAM Comprehensive Test

® Non-Volatile RAM Checksum Test

® Non-Volatile RAM Comprehensive Test
® Reset Cause Check

4,04 PROM Checksum Test. The PROM check consists first of

compiling the sum of all bytes in the Peripheral Processor (PP)
PROM. If the sum is not “00”, Major Alarm “0” results. If this test is
successful, then a similar check is performed on the Call Processor
(CP) PROM. This time a failure results in Major Alarm ~1".

405 Volatile RAM Comprehensive Test. The Volatile RAM is

checked by first setting a single bit in every location, then
reading every location. The contents of each location are then com-
plemented to determine whether or not data written in this location
has an effect on any other location. The test is repeated eight times,
each time with a different bit set in the test pattern. Any fault results in
Major Alarm ~2”", :

4.06 Non-Volatile RAM Checksum Test. The Non-Volatile RAM

checksum test consists of compiling a checksum of all the bits
in the non-volatile RAM and comparing this with the checksum gen-
erated when the non-volatile RAM was last programmed. A difference
in the checksums result in a Minor Alarm (ALARM 02).

4.07 Non-Volatile RAM Comprehensive Test. As part of the.

power-up sequence, the installer has the option of loading the
default database. Just prior to loading the database, the non-volatile
RAM is checked by setting a single bit in every location, then reading
every location. Next the contents of each location are complemented
to determine whether or not data written in this location has an effect
on any other location. The test is repeated eight times, each time with
a different bit set in the test pattern. Any faults detected result in 3
Minor Alarm (ALARM 01).

4.08 Reset Cause Check. The final test of the power-up sequence

determines the cause of the reset. A Minor Alarm (ALARM 50)
results if the reset had been caused by an internal system failure (as
opposed to a power supply interruption).



SECTION MITL9102-095-180-NA

B. Automatic System Diagnostics

4.09 The SX-20 Automatic Diagnostics test the memory, speech

path connections, tone receivers and generator, supervisory
tones, dial tone detectors, and speech path biasing. Unless disabled,
the automatic diagnostics run at all times. Tests which require a
speech path are suspended whenever there are four or less speech
paths free in the system. Note that automatic diagnostics require at
least one installed DTMF receiver.

4.10 Faults found are reported as minor alarms and the failing unit is

pbusied-out, if possible. The automatic diagnostics do not busy
out more than one receiver, more than one dial tone detector or more
than six speech paths, to guard against the possibility of an error in
the fault detection circuitry shutting down the system.

4.11 Organization. The automatic diagnostics consist of the follow—
ing set of test routines (run in sequence):

Memory Sum Test

Volatile RAM Read/Write Test
Basic Speech Path Test
Speech Path Short Test
Speech Path Connection Test
Dial Tone Detector Test

DTMF Receiver/Generator Test.

412 Each test selects any speech path, receiver, tone generator,

etc.,, necessary to perform the test. If any of the necessary
hardware is not available, the test is skipped and the next test in the
sequence is run. All of the tests are attempted on an average of once
every 5 minutes. In a busy system, this time is reduced as a result of
skipped tests.

413 Restarting the Diagnostics. Dialing Attendant Function 32

(Clear All Alarms and Busy-Quts) causes the automatic diag-
nostics {when the current test is finished) to initialize and resume
testing with the first test in the sequence. Removing a Line Card from
the $X-20 system will also cause the automatic diagnostics (when the
current test is finished) to initialize and resume testing with the first
test in the sequence.

Tests

414 Memory Sum Test. This test performs a checksum on the

PROM and the non-volatile RAM. These tests are similar to
those performed in the Power-Up Diagnostics. Any errors are reported
as minor alarms (PP PROM: ALARM 04, CP PROM: ALARM 05, Non-
Volatile RAM: ALARM 02). Once an alarm has been reported for a given
memory, any subsequent errors detected on that memory do not
report until the diagnostics are restarted.
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415 Volatile RAM Read/Write Test. Each byte of the RAM is

checked with two different data patterns. Any error is reported
as ALARM 03. Once an alarm has been reported, this test is inhibited
from generating further alarms until the diagnostics are restarted.

416 Basic Speech Path Test. A free speech path is selected and

checked for a high logic level (not in use). Detection of a
malfunction results in an ALARM 20 and the speech path busies out.
Each of the three supervisory tones and the quiet termination (0) is
connected in turn to the speech path and checked with the speech
path test circuit to see that the speech path goes to “0”. Detection of a
malfunction results in an ALARM 21 and the speech path busies out.
This test is repeated for the 12 speech paths {(if free).

4.17 Speech Path Short Test. This test consists of the following
steps:

(a} A primary speech path is selected.

{b) The remaining free speech paths are selected as secondary
speech paths.

(c} The primary speech path is first checked for a high logic level
(i.e., not connected).

(d) A secondary speech path is connected to “0".

{e) The primary speech path is checked again to determine if it still
has & high logic level.

(fy If it is not high, ALARM 22 is reported for each of the two
speech paths and both speech paths are busied—-out. A new
primary speech path is selected and the above test repeats.
Every possible combination of speech path pairs is checked.

418 Speech Path Connection Test. This test consists of the fol-
lowing steps:

{a) A free speech path is selected.
(b} Each idle line/trunk is connected to the speech path and the
speech path is checked (using the speech path test circuit} to

see if it is at "0".

(c) M NOT “0", the test is repeated four more times at 100 ms
intervals to ensure that the line/trunk had not just gone busy.

(d} If the speech path does not go to “0” and the line/trunk is still
idle, ALARM 30 (for a line) or ALARM 31 (for a trunk) is reported.

{e) In the case of LINES, no further tests are performed on this line
until the diagnostics are restarted.
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(f)

(9}

4.19

(a)
(b}
(c)

(d)

4.20

(a)

(b}

(c}

In the case of TRUNKS, no further tests are performed on this
Trunk Module until the diagnostics are restarted.

A new speech path is selected and the above test is repeated

_until all free lines and trunks have been tested on the 12 speech

paths.

Dial Tone Detection Test. This test consists of the following
steps:

A free speech path is selectad.
A free dial tone detector is selected.

One of the supervisory tone sources is connected to the
speech path; the dial tone detector is connected to the speech
path and after 1 s is examined to verify that it has detected the
tone. If no tone is detected, then the two other supervisory
tone sources are connected until a tone is detected. Trying all
tone sources is necessary since certain tone plans may require
that one of the tone sources be disabled. The tone source is
removed and after 1 s, the detector is examined to see if it no
longer detects a tone. The results are stored.

Steps (b) and {c) are repeated for each free dial tone detector. If
at least one detector detects dial tone properly and one of the
others does not, then the one that fails to detect a dial tone is
reported as having failed (ALARM 40) and the dial tone detector
is busied—out. If at least two detectors had been available for
testing (and if none of the detectors tested had detected dial
tone), it is assumed that there is a speech path failure; ALARM
23 (speech path failure} is reported and the speech path is
busied-out.

DTMF Receiver/Generator Test. This test is performed as
follows: )

A free speech path is selected and the DTMF generator (if free)
is connected to it.

A free receiver is selected and checked that it can receive each
of the four tone pairs: L1H2, L2H1, L3H4 or L4H3. The results are
stored.

Step (b) is repeated for each free receiver in the system. If at
least one of the receivers passes the test, and one of the others
fails, the receiver that fails the test is reported as having failed
(ALARM 42 -~ receiver failure) and the receiver is busied-out. If
at least two receivers had been available for testing and neither
of them passed, it is assumed that the generator is at fault.
ALARM 41 - DTMF generator failure is reported and the DTMF
generator is busied—out to ensure that the error is not repeated
in each pass.
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C. Trunk Diagnostics

421 As the SX-20 system processes calls, trunk diagnostics are
performed to detect possible trunk malfunctions. Trunk diag-
nastics perform the following tests:

® Loop Current Test
& Seize Acknowledge Test
¢ Release Acknowledge Test.

422 Loop Current Test. This test is performed on both loop start

and ground start trunk types. With a loop-start trunk circuit, an
active termination is placed across TIP and RING to seize the trunk..
100 ms after this termination is inserted, the existence of loop current
is verified. A minimum of 100 ms of loop current is required to indicate
to the PABX that loop current is present. If no loop current is detected
by the PABX within 15 s of inserting the termination, the CPU busies
out that trunk and reports Alarm AL 10 (if the alarms are enabled).

4.23 When using a ground start circuit the presence of 100 ms of

current is checked. Once again, if no loop current is detected
within 15 s, the CPU busies out the trunk. If the alarms are enabled, the
CPU reports Alarm AL 10.

424 Seize Acknowledge Test. This test is performed only on

ground start trunk circuits. The PABX trunk circuit places a
ground on the RING lead to indicate to the CO that it would like to
seize the trunk. Having placed the ground on the RING lead, the PABX
waits 100 ms before checking for the TIP ground (which the CO returns
as a form of recognition). If no such recognition is received within 15
s, the CPU busies out that trunk and (if the alarms are enabled) reports
Alarm AL 11.

425 Release Acknowledge Test. In order to release a trunk the

loop current must be broken. On a loop-start trunk circuit, this
is accomplished by the distant party or local station going on-hook,
causing an interruption in loop current. The minimum duration of this
ioop current interruption which the PABX recognizes, is known as the
disconnect timing and is programmable to a length of 60 ms, 500 ms,
1.5 s or 4 s. Having recognized this loop current interruption, the CPU
then removes the active termination from the trunk. Should the CPU
not acknowledge this break in loop current after the disconnect time,
Alarm AL 12 is reported (if the trunk alarms are enabled).

4.26 With a ground start trunk circuit, the CO signals the PABX that

the distant phone has gone on-hook by removing the ground
on the TIP lead. The PABX detects a break in loop current and (if it is of
sufficient duration with respect to the disconnect timing)} the CPU then
removes the active termination from the trunk, thus releasing it. If this
release acknowledge (TIP ground) is not received by the PABX after the
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desired disconnect time, Alarm AL 12 is reported (if the trunk alarms
are enabled).

5. TRANSMISSION
5.01 This Part specifies the $X-20 transmission characteristics.
Transmission Characteristics
5.02 The insertion loss at 1004 Hz is as follows:
e Station-to-Station connection: 5 dB + 0.5 dB
e Station-to-Trunk connection: 0.6 dB + 0.4 dB.

5.03 The attenuation variation, relative to the 1004 Hz insertion loss,
does not exceed the limits as shown in Table 5-1.

5.04 Distortion. The second or third harmonic does not exceed a

level of -55 dBm with a 200 or 1004 Hz signal at -10 dBm. With
an input signal consisting of 900 Hz and 1004 Hz (each at =13 dBm),
the rms sum of all the intermodulation products will not exceed -45
dBm when measured at the output. The equations to calculate the
intermodulation distortion (which are applicable to both station-
to-station and station—-to—trunk) are:

Rp= 20 log1g level at 700 Hz > 50 dB
level at 1400 Hz

R3= 20 logyg level at 700 Hz > 50 dB
tevel at 2100 Hz

505 Overload. The change in attenuation when the level of a 1004
Hz signal is increased from 0 to +7 dBm does not exceed 0.1
dB.

5.06 Return Loss. The Return Loss parameters in the talking state
are:

(a) Station to Station -
ERL > 18 dB
SRL > 12 dB

(b) Station to Trunk -

ERL > 18 dB
SRL> 12 dB
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TABLE 5-1
ATTENUATION VARIATION

Transmission Frequency or Variation in
Plan Frequency Attenuation

Band w/r to
(HZ) 1004 Hz (dB)
Line to Line 200 -0.1 to +0.6
300 to 3000 -0.1 to +0.4
3400 -0.1 to +0.6
Line to Trunk 200 -0.1 to +0.3
300 to 3000 -0.1 to +0.2
3400 : -0.1 to +0.3

Note: (+) is more loss, (-) is less loss

5.07 Longitudinal Balance. All connections meet the following re-
guirements with respect to Longitudinal Balance.

Minimum Maximum
200 Hz 1000 Hz 3000 Hz
58 dB 58 dB 54 dB

5.08 Crosstalk Attenuation. The crosstalk attenuation {or coupling

loss) between any established connection through the PABX
{and at least 95% of all other connections), when both paths are
terminated in 600 or 900 ohms (as required} at each end is:

Station to Station : -75 dB minimum
Station to Trunk : -75 dB minimum.

The level of the disturbing signal is 0 dBm and the applicable
frequency range is 200 to 3400 Hz.

5.09 Message Circuit Noise. The total level of all noise sources
within the system does not exceed the following limits {(on
95% of the connections):

® Station to Station -

< 16 dBrnC (message weighted)
< 35 dBrn (3 kHz flat)

& Station to Trunk -

< 16 dBrnC (message weighted)
< 35 dBrn {3 kHz flat).

5.10 Impulse noise in the voiceband results in zero counts above a
level of 47 dBrnc for 90% of all cases.
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5.11 System impedances. System impedances are:

¢ 500 ohms nominal for Stations
e 900 ohms nominal for trunks,

5.12 Envelope Delay. The delay difference between 400-3200 Hz is:

e Station to Station — < 100 us
e Station to Trunk - < 100 us

6. TRAFFIC CONSIDERATIONS

6.01 Part 6 provides data used in determining three parameters
which are traffic-dependent. They are:

e Quantities of trunks required
e (Quantities of DTMF receivers required
¢ Level of traffic per line.

6.02 This part provides quick reference tables to assist in estimating

the SX-20 hardware reguirements for a range of typicat ap-
plications. The tables can be used to determine station traffic char-
acteristics of a business, and then estimate the required number of CO
trunk modules and DTMF receivers (required only if DTMF station sets
are used). Finally, Table 6-6, Maximum Station Traffic provides the
maximum allowable station traffic for configurations from 16 to 72
stations.

Typical Station Traffic Characteristics

6.03 The provisioning of an SX-20 system for a particular application
depends upon the average station usage (traffic), as character-
ized by two parameters:

e Traffic per station (Busy Hour, Busy Day)
" e Percent Trunk Traffic {versus intercom).

6.04 The traffic per station depends upon how much the average job

function in the business requires the use of a telephone; for
example, a regional wholesale distributor may have a large group of
buyers and salespersons handling outside calls, and therefore have a
relatively high traffic per station (5-7 ccs/station).

6.05 The division between internal intercom and trunk traffic is re-

lated to the density of telephones; for example, in professional
or service industries where employees are close encugh to speak to
each other in person, intercom traffic is low (i.e., Trunk traffic 70%-
90%). In department stores or manufacturing sites where employee
and telephone density is low, the proportion of intercom calls would
be higher.
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6.06

As a guideline, Table 6-1 provides typical station traffic char-
acteristics for a number of potential $X-20 applications. Used

in conjunction with the customer’s specific requirements, the equip-
ment provisioning tables (refer to Tables 6~2 through 6-6) indicate the
quantity of CO trunks and DTMF receivers required.

Assumptions

6.07

Note:

To ensure meaningful results with the following calculations
and tables, certain standard assumptions must be made:

All CO trunks are in one trunk group.

Trunk blocking = 1.0%, i.e., 1% of requests for a CO trunk are
unsuccessful and receive busy tone.

If DTMF stations are provided, all stations are DTMF.

Call originations are random (Poisson) - no Automatic
Callback — Busy used.

Average receiver holding times are:

Intercom =24 s

- Trunk (no Tone-to-Pulse conversion) = 7.8 s

- Trunk (with Tone-to—-Pulse conversion) = 21.64 s.
Average length of call = 100 s (1 ccs).

Station numbering plan = three digits.

Trunk group access codes = two digits.

Toll Control evaluates the first four digits after the Trunk Ac-
cess Code.

DTMF receiver blocking = 1.5%, i.e., 98.5% of requests for ser-
vice receive dial tone in less than 3 seconds.

Two ratios for Trunk Traffic direction have bheen quoted in the
following equipment provisioning tables:

- 100% Outgoing, 0% Incoming

- 50% OQOutgoing, 50% Incoming.
100% outgoing traffic represents a worst case figure to in-
dicate maximum receiver provisioning; typically, outgoeing

traffic is substantially less than this.

Trunk Traffic and Intercom Traffic have been calculated as a
percentage of the total System (speech path) Traffic.
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TABLE 6-1
TYPICAL TRAFFIC CHARACTERISTICS
SX-20 Applications Busy Hour % Trunk Typical Trunk
Traffic per Traffic Traffic
Station Characteristics
{ccs) % Incoming | % Outgoing
Hotel/Motel 1-2 50 20 80
Restaurant (table phones) 1-2 50 50 50
Nursing Home 2-3 50 - 70 80 20
Mobile Applications
- Construction Site 3-5 10 - 50 10 90
- Ships 3-5 10 - 50 10 90
- Drilling Rigs 3-5 10 - 50 10 90
Department Stores 3-6 b0 - 70 390 10
Retail - Automotive 3-6 50 - 80 g0 10
- Furniture 3-6 50 - 80 90 10
- Pharmacy 3-6 50 - 80 90 10
- Building Suppliers 3-6 50 - 80 90 10
Schools 3-5 50 - 70 70 30
Manufacturing
- Plant 3- 40 - 60 50 50
- With Sales Group 4-6 70 - 90 507 50t
Professional
- Legal 5 -7 70 - 90 50 50
- Medical 5 -7 80 - 90 80 20
- Engineering 5-7 70 - 90 50 50
- Finance 4 -6 70 - 90 30 70
~ Real Estate 5-8 90 30 70
~ Wholesale Distributor 5-8 90 70 30
- Stockbroker 9-10 a0 70 30

+ Depends on application
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Total Traffic Handling Capacity (Network)
6.08 With 12 speech paths, equally accessible as inputs or outputs,
using "Tables for Dimensioning Single-Stage Switching Arrays,
Teletraffic Engineering Manual”, there is;
k=N=12
and with desired blocking = 0.01

Total traffic = 5.88 Erlang
= 212 ccs.

Calculation of Number of Trunks Required

6.09 To calculate the number of trunks required with the total traffic
handling capacity of 212 ccs (calculated in paragraph 6.08):

Set X = intercom traffic
total traffic

therefore 1-X = trunk traffic {both incoming and outgoing)
total traffic

therefore, trunk traffic = {(1-X} (212 ccs).

6.10 Sample Calculation. Given: 50% intercom traffic, where X
{intercom traffic) = {0.5) total traffic, and (1-X) = {trunk traffic)

" (0.5} total traffic, therefore:

(0.5) {212 ccs)
106 ccs
2.94 Erlang = A

trunk traffic

6.11 Using "Tables for Dimensioning Single—-Stage Switching Arrays,
Teletraffic Engineering Manual”, with the following conditions, it
can be seen that eight trunks are sufficient when:

k=N
A = 2.94 Erlang
B = 0.01.

Calculation of Number of DTMF Receivers Required

6.12 To calculate the number of DTMF receivers required, the aver-
age receiver holding for Intercom (Internal} and trunk traffic
must be calculated.
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(a)

(b)

(c)

6.13

Average receiver holding time {Intercom)

0.8 s x 3-digit station number
digit
4s

[}
N

Average receiver holding time (trunk)

= 0.8 s x 2-digit Trunk Access Code
digit

+ 3 s wait for dial tone +
.8

o

s x 4-digit toll control

digit
=78s
D