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SECTION MITL9105/9110-98-000 
Issue 2, August 1980 

MITEL STANDARD PRACTICE 

sx-1 00 “/SX~200 * 

SUPERSWIITCH* 

ELECTRONIC PRIVATE AUTOMATIC BRANCH EXCHANGES 

DOCUMENTATION INDEX 

1. GENERAL 

1.01 This section lists Mite1 Standard Practices 
which have been issued pertaining to the 

SX-100 and SX-200 Private Automatic Branch Ex- 
changes. 

2. DOCUMENTATION INDEX 

2.01 The complete set of Practices are contain- 
ed in two volumes as listed in Tables 2-l 

and 2-2. Volume I basically covers the description 
and operation of the PABX’s; while Volume II is 
concerned with the installation and maintenance 
aspects of the systems. 

2.02 Sections commencing with MITL9105 and 
MITLSIIO- contain information specific to 

the SX-100 and SX-200 PABX respectively, while 
those commmencing with MITL9105/9110- em- 
brace both types of PABX. 

TABLE 2-l 
DOCUMENTATION INDEX - VOLUME I 

MITL9105/9110-98-000 Documentation Index- 
M ITL910598-100 General Description 
M ITL911 O-98-1 00 General Description 
MITL9105/9110-98-105 Feature and Services 

Description 
M ITL9105-98-150 Physical Description 

and Ordering lnformatior 
M ITL911 O-98-1 50 Physical Description 

and Ordering lnformatior 
MITL9105/9110-98-180 Engineering information 
MITL9105/9110-98-212 Multi Digit Toll Control 
M ITL9105/911 o-98-220 Speed Call 
MITL9105/9110-98-300 Attendant Console 

Description-Commercial 
MITL9105/9110-98-305 Attendant Console 

Description-Hotel/Motel 
MITL9105/9110-98-310 Programming and 

Maintenance Console 
Description 

MITL9105/9110-98-450 Traffic Measurement 
MITL9105/9110-98-451 Station Message Detail 

Recording 
VllTL9105/9110-98-500 General Maintenance 

Information 

TABLE 2-2 
DOCUMENTATION INDEX-VOLUME II 

MITL9105/9110-98-000 Documentation Index 
MITL9105/9110-98-200 Shipping Receiving 

and Installation 
MITL9105/9110-98-205 Installation Forms 
MITL9105/9110-98-210 System Programming 
MITL9105/9110-98-215 Installation Test 

Procedures 
MITL9105/9110-98-320 Extension Test 

Procedures 
MITL9105/9110-98-350 Troubleshooting 

0 MITEL Corporation 1980 Page l/2 

I 
, I 

’ . 
I 

I 
/ 



MlTEL STANDARD PRACTICE SECTION MITL910598-100 
Issue 4, July 1980 

sx=100* 
SUPERSWITCH” 

ELECTRONIC PRIVATE AUTOMATIC BRANCH EXCHANGE 
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GENERAL 

Introduction 

1.01 This section contains a brief description of 
the SX-100. The section also details the 

physical and electrical characteristics of the 
system together with the installation and 
maintenance considerations. For complete 
details, refer to the required practice as listed in 
Table l-l. 

Reason for Reissue 

1.02 This section has been reissued to update 
the general description of the SX-100 to 

Generic 205. 

2. GENERAL DESCRIPTION 

2.01 The SX-100 is an advanced Electronic 
Private Automatic Branch Exchange (PABX) 

employing digitally controlled solid-state space- 

TABLE l-l 
Practice Index 

VOLUME I 

SECTION NO. TITLE 

MlTL9105/9110-98-000 Documentation Index 
VI ITL910598-100 General Description 
W ITL911 O-98-1 00 General Description 
WITL9105/9110-98-105 Feature and Services 

Description 
ivllTL9105-98-150 Physical Description 

and Ordering lnformatio 
MITL9110-98-150 Physical Description 

and Ordering lnformatio 
MITL9105/9110-98-180 Engineering Information 
MITL9105/9110-98-212 Multi Digit Toll Control 
M ITL91051911 o-98-220 Speed Cal I 
MITL9105/9110-98-300 Attendant Console 

Description-Commercial 
MITL9105/9110-98-305 Attendant Console 

Description-Hotel/Motel 
MITL9105/9110-98-310, Programming and 

Maintenance Console 
Description 

MITL9105/9110-98-450 Traffic Measurement 
MITL9105/9110-98-451 Station Message Detail 

Recording 
MITL9105/9110-98-500 General Maintenance 

Information 

VOLUME II 

SECTION NO. TITLE 

M ITL9105/911 o-98-000 
M ITL91051911 o-98-200 

Documentation Index 
Shipping Receiving 
and Installation 
Installation Forms 
System Programming 
Installation Test 
Procedures 
Extension Test 
Procedures 
Troubleshooting 

MITL9105/91 
M ITL9105/91 
M ITL9105/91 

MITL9105/91 1 

M ITL9105191 

o-98-205 
O-98-21 0 
O-98-21 5 

o-98-320 

o-98-350 

0 MITEL Corporation 1980 
* Trademark of MITEL Corporation 
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SECTION MITL910598-100 

division switching and stored program control. 
The SX-100 has a capacity of 160 ports. One hun- 
dred and twelve of the ports are available for 
assignments to lines, trunks and additional 
receivers. The remaining 48 ports are reserved for 
common control functions. Fig. 2-1 shows the 
maximum line and trunk configuration. The 
SX-100 is electrically compatible with most ex- 
isting extension, key telephone, Private Branch 
Exchange (PBX) and Central Office (CO) equip- 
ment and provides- 
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2.02 

service to a maximum of four individual 
customers 

the use of a flexible numbering plan 
the simultaneous use of DTMF and rotary 
dial stations 

optional use of attendant consoles-2 max- 
imum 
the sharing of attendant consoles between 
customers 
extensive selection of standard and op- 
tional features 

freedom from scheduled maintenance 
automatic diagnostics 
six power fail transfer trunks 
free standing, wall or rack mounting 
cabinet 
optional reserve power supply 

The SX-100 consists of a single cabinet 
(containing the switching circuitry and the 

system power supplies) and a cordless desk type 
attendant console equipped with pushbutton d,ial 
pad and control keys. Connections between the 
equipment cabinet, the consoles, and the 
distribution frame are made using connectorized 
25 pair cables. 

2.03 Noiseless operation, exceptionally small 
size, and environmental tolerance allow a 

wide choice of locations for the equipment 
cabinet. 

Maintenance 

2.04 The modular design and functional packag- 
ing of the SX-100 system permits rapid loca- 

tion and replacement of defective equipment. Cir- 
cuit malfunctions are detected by diagnostic 
routines automatically initiated by the CPU. 
-These diagnostic routines which are detailed in 
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Fig. 2-1 Maximum Line and Trunk Configuration 

M ITL91051911 O-98-500 - M ITL91051911 o-98-350 and 
the use of MITEL Action Procedures (MAP) locate 
the defective circuit card or assembly, and in- 
dicate to the service personnel the required field- 
replaceable unit. Diagnostic routines and 
maintenance procedures do not interfere with 
users not affected by the malfunction. Because 
the system employs only electronic circuits, 
preventative maintenance is not required. 

2.05 System expansion is achieved by the addi- 
tion of plug-in line and trunk printed circuit 

cards. Lines are added in increments of eight, CO 
trunks in increments of four, and tie trunks in in- 
crements of two. 

Physical Description 

2.08 The SX-100 equipment cabinet (See Fig. 2-2) 
is of metal construction and has the follow- 

ing dimensions: Height 16.62in. (422mm), width 
25in. (635mm), and depth 18.5in. (470mm). The 
weight of a fully equipped PABX is approximately 
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Fig. 2-2 Equipment Cabinet 
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SECTION MITL910598-100 

70lbs (31.8kg). For a full description, see 
MITL9105/9110-98-150. 

2.07 All connections from the cross-connecting 
terminals to the SX-100 equipment cabinet 

are made using connectorized cables. Connec- 
tions between the cross-connecting terminals, 
the attendant console and external equipment are 
made in accordance with accepted practice. 

2.08 A reserve power supply consisting of a fully 
enclosed steel casement of batteries and 

charger is available as an option. These batteries 
provide a minimum of two hours reserve power. 

SX-100 Equipment Cabinet 

2.09 The door on the front of the cabinet pro- 
vides access to the system maintenance 

panel and the printed circuit cards. The removable 
rear panel provides access to the system power 
supply, and the line and trunk connections. Cable 
entry to the equipment cabinet is provided 
through a cable duct in the rear of the cabinet. 

2.10 The equipment cabinet holds the 
maintenance panel, an equipment shelf, 

and the primary power supply. 

of trunk, line, and receiver cards. All connections 
between shelves and external equipment are 
made by connectorized cables from the rear of the 
shelf. The system primary power supply, located 
to the right of the equipment shelf, converts the 
commercial input power to the required system 
voltage levels. 

2.13 The equipment shelf holds up to 22 printed 
circuit cards which plug into the shelf 

backplane. On the rear of the backplane are a 
number of Amphenol plugs providing intercon- 
nections between the shelves and external equip- 
ment. In addition to the plugs are a number of 
screw down terminals allowing shelf connection 
to the primary power supply unit. The equipment 
shelf (Fig. 2-3) measures 10.75in. (273mm) high, 
19in. (480mm) wide, 16.375in. (415mm) deep, and 
weighs approximately 27lbs (12.2kg) fully equip- 
ped. 

Printed Circuit Cards 

2.14 All circuit cards (Fig. 2-4) within the SX-100 
are identical in construction and consist of 

a fiberglass board with printed wiring patterns on 
both of its faces. Riveted to the front of each 
board is a transparent faceplate which allows the 
LEDs mounted on the front of the boards to be 
easily seen. The two color-coded card extractors 
located at the top and bottom of the faceplate 
identify the card position within a shelf and en- 
sure that the card is seated correctly in the 
backplane connector. 

Maintenance Panel 

2.11 The maintenance panel, mounted at the top 
Primary Power Supply 

of the cabinet, provides access to the 2.15 
system from the maintenance console through a 

The system primary power supply (Fig. 2-5), 

50 pin connector. To the left of the maintenance 
mounted to the right of the equipment shelf 

plug is the master power fail transfer switch and 
(total weight 15lbs (35Kg)) provides all system 

five power fail transfer control switches. In addi- 
Power from a 115Vac, 48Hz to 64Hz commercial 

tion, a test line is provided which allows service 
supply. 

personnel to access individual lines and trunks. Reserve Power Supply 

2.16 The Reserve Power Supply is designed to 
maintain complete system operation for a 

Equipment Shelf minimum of two hours in the event of a commer- 
cial power failure. The batteries and the charger 

2.12 Mounted directly below the maintenance are enclosed in a metal casement that forms a 
panel is the equipment shelf. This shelf pedestal for the SX-100 equipment cabinet 

contains the system control logic plus a number weighing a total of 125lbs (56.7kg). 
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SECTION MITL910598-100 

Fig. 2-3 Equipment Shelf 

,CAUTION 
NOTICE 

PART NUMBER 

TRANSPARENT 
FRONT PANEL 

CARD EXTRACTOR 

Fig. 2-4 Typical Printed Circuit Card 

Attendant Console 

2.17 The SX-100 attendant console (Fig. 2-6) is 
enclosed in a housing with a black plastic 

faceplate. Located on either side of the console 
are a pair of headset/handset jacks allowing 
simultaneous operation and supervision. The con- 
sole keyboard holds three rows of ten nonlocking 
keys for the selection of features and completion 
of calls. On the right of the keyboard is a 12-key 
pushbutton dial pad. The console display, 
mounted above the keyboard, displays the active 
states of calls in progress. In addition to the call 
status display is a busy lamp field, a trunk group 
status field, a call waiting indicator, a digital 
clock, and three alarm indicators. The weight of 
the attendant console is approximately 13lbs 
(59kg) and its dimensions are: 13.75in. (350mm) 
wide, 6.8in. (176mm) high, 9.25in. (236mm) deep. 

A complete description of the attendant consoles 
is given in sections MITL9105/9110-98-300 Atten- 
dant Console Description and MITL91051 
9110-98-305 Attendant Console Hotel/Motel 
Description. 

Maintenance Console 

2.18 The construction of the maintenance con- 
sole is identical to that of the attendant 
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SECTION MITL9105-98-100 

INTERCONNECT BOARD 

PRIM 
POWER SUPPLY 

EDUIPMENT SHELF 

Fig. 2-5 Primary Power Supply 

Fig. 2-6 Attendant Console 

Features 

console, the only difference is in the functions of 2.19 Features are provided with the SX-100 
the call and feature selection keys. A complete system in the form of Feature packages 
description of the maintenance console is given (Generics). Table 2-1 lists the contents of these 
in section MITL9105/9110-98-310 Maintenance Generics. For a detailed description refer to Sec- 
Console Description. t ion M ITL91051911 O-98-1 05. 
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SECTION MITL910598-100 

TABLE 2-l 
SYSTEM FEATURES AND SERVICES 

202 203 204 205 
Account Codes . 
Alphanumeric Display for Attendant Position l l l l - 

202 203 204 205 

Fully Restricted Station . . . . 
Identified Trunk Group . . 
Immediate Audible Ring on Attendant 

Handled Calls 
. . . . 

Immediate Ring . . . . 
incoming Call Identification (ICI) . . . . 
Indication of Camp-On . . . . 
Intercept Treatment 

. . 
. 

Attendant Intercept . . 
Intercept Tone . . . 

Interposition Calling . . . . 
Interposition Transfer . . . . 
Inward Restriction . . 
Line Lockout With Warning . . . 
Listed Directory Number (LDN) Service l l l 

Loudspeaker Pagingt 

. 

. 

. 

Attendant Camp-On . . * . 
Attendant CCSA Access . . . 
Attendant Console (Maximum 2) . . . . 
Attendant Control of Trunk Group Access l l l . 

. . . 
. . . . 

. 

Attendant Controlled Conference 
Attendant Flash Over Trunks 
Attendant Lockout . . . 
Attendant Position (2 Max.) 
Attendant Transfer - All Calls 

. . . . 

. . . . - 
Automatic Callback Busy/Don’t Answer 

(Station to Station Calls) 
. . . . 

Automatic Callback - Busy (Station to Trunk) l l l l 

Automatic Night Service Switching . . . . 
Automatic Queuing to Attendant Position l l l l 

Broker’s Call . . . . 
Busy Lamp Field . . . . 
Busy Verification of Station Lines . . . . 
Call Forwarding - All Calls . . . . 
Call Forwarding - Busy And Don’t Answer l 0 l . 
Call Forwarding - Busy Line (DID) . . . 
Call Forwarding - Don’t Answer (DID) . . . 
Call Hold . . . 
Call Pick-Up . . . . 
Call Waiting Service 

Attendant Call Waiting . . . . 
Terminating Call Waiting . . . . 
Distinctive Tone Sianals . . . . 

. . . . Direct Access by Attendant 
Dial Access . . . . 
Multizone . . . . 
Priority Paging . . . . 

Main/Satellite Service . . . 
Manual Originating Line Service . . . . 
Manual Terminating Line I 
Meet Me Conference 

service . . . 
. . . . 

Message Waiting (Audible) . . . 
Message Waiting (Lamp) . . . 
Miscellaneous Trunk Restriction . . . . 
Multiple Listed Directory Numbers (LDN) l l l l 

Multiple Access Codes for a single - - Calling Number Display to Attendant . . . . 
Calls Waiting Indication at Attendant Position l l l l 

CCSA Access . . . 
trunk group (IO max.) 

- - 

Music On Holdt . . . . 
Music on Attendant Position Holdt . . . . 
Night Console Position . . . . 
Night Service 

Class of Service Display to Attendant . . . .- 
_Code Calling Access . . . . 
-de Restriction . . 

Conference Calling . . . . 
Contact Monitort . . . . 
Controlled Outward Restriction . . . 
Controlled Station-To-Station Restriction . . . 
Controlled Termination Restriction . . . 

Fixed . . . . 
Flexible . . . . 

Night Station Service - Fixed Service l l l l 

Night Station Service - Full Service l l l l 

Origination Restriction . . . . 
Outgoing Trunk Call Back . . . . 
Outaoina Trunk Camo-On . . . . 

Controlled Total Restriction 
Data Restriction 
Date Display on Console(s) 
Diagnostics - Automatic 

. . . 

. . 

. . . . 
. . 
. . 

Outgoing Trunk Queueing 
Outward Restriction 

. . . . 

. . . . 
Dial Access to Attendant 
Diaital Clock on Attendant Position 

. . . . 

. . . . 
Power Failure Transfer - Station 
Prioritv Queue 

. . . . 

. . . . 
DiFect Department Calling (DDC) 
Direct Inward Dialing (DID) 

Erect Outward Dialing (DOD) 

. . . . 
. . . 

. . . . 

Privacy and Lockout . . . . 
Radio Paging Accesst . . . . 
Recall Dial Tone . . . . 
Recorded Telephone Dictation Accessf l l l l 

Remote Access to PBX Services . . . . 
Remo, te Administration and Maintenance 

a option) 
. . . . 

(hardwarc 
Rering Fror 
Reserve PO 
Room Audit . 

Direct Termination of Miscellaneous Circuits _ _ _ . . . . 
On Attendant Position (Paging)t 

Direct Trunk Group Selection (DTGS) . . . . 
Directed Call Pick-Up . . . . 

Hold-For- Pick-Up Option . . . . 

Distinctive Ringing . . . . 
DTMF And/Or DCKP On Attendant Position l l l l 

DTMF Calling . . . . 
DTMF To Dial Pulse Conversion . . . . 
Dump and Load of Customer Data . . 

Executive Override . . . . 
Flash for Attendant . . . . 

n Toll (on Toll Terminal) . . . . 
wer (hardware option) . . . . 

Room Status 
Rotary Dial Calling 
Route Advance 
Saved Nu ber Redial 
Serial Cal: 
Sharing (4 Tenant) 
Shared Attendant Service 

. . . 
. . . . 
. . . . 

. 
. . . . 

-. . . 
. . . 

Flexible Numbering of Stations 
Foreign Exchange (FX) Access 

. . . . 
. . . . 

Single Digit Dialing (Non-conflicting) l . l . 
t Requires external customer provided equipment 



SECTION MITL910598-100 

TABLE 2-I ,(CONT’D) 

SYSTEM FEATURES AND SERVICES 

Tie Trunk Access 
Timed Reminders 
Toll Restriction 

202 203 204 205 
. . . 

. 

. 

. . . . Multi Digit 

. . . . 

. . . . 

. . . . 

202 203 204 205 
. . . . 
. . . . 

Toll Terminal Access . . . . 
Total “Do Not Disturb” Display . . . 
Total “Message Waiting” Display . . . 

IS” Display . . . 
Traffic Data Collectiont . 
Traffic Display to Customer . 
Transfer into Busy . . . 
Trunk Answer From Any Station . . . . 

Single Digit Dialing (ConflicJng) 
Speed Call 

System wide 
Personal 

Splitting 
One-Way Manual Splitting 
Two-Way Manual Splitting 
One-Way Automatic Splitting 
Two-Way Automatic Splitting 

Station Hunting Total “Room Statt 
Terminal Hunting . . . . 

Circular Hunting . . . . 
Secretarial Hunting . . . . 

Station Message Detail Recording . 
Station Message Register Service . . . Trunk Group Busy (TGB) Indicators on _ _ _ _ 

Electronic Storage and Display 
Internal Charging 

Station Override Security 
Station-to-Station Calling 

. . . 

. . . 
. . . . 
. . . . 

Straightforward Outward Completion 

Attendant Position 
. I I . 

Trunk Status Field . . . . 
Trunk-To-Trunk Connections . . . . 
Trunk Verification by Customer (TVC) l l l l 

by Station (TVS) l l l . 
Untform Call Distribution fUCD) . . . . 

. . . . Trunk Verification 
Switched Loop Operation 
Tandem Tie Trunk Switching 
Termination Restriction 

. . . . 
. . . 

. . . . 

I  ,  

Wake-Up Service . 
WATS Access . . . . 

Threeway Conference Transfer 
Through Dialing 

. . . . Wideband Data Sm 

. . . . Wide Frequency Tc 
/itchinn . . . . 
olerant Power Plant l l l l 

T Requires external customer provided equipment 1309 -4 

Feature Provisioning Electrical Characteristics 

2.20 All station features provided by the SX-100 
may be grouped into different classes of 

service, each class of service (a maximum of 16) 
may contain any mixture of features. Feature in- 
stallation consists of entering into the system 
memory the number of the station to which the 
features are to be assigned, followed by the re- 
quired class of service code. All data entries into 
the system may be made from the attendant, or 
maintenance consoles. To prevent the loss of 
customer data in the event of a complete system 
power failure, the memory holding the data 
associated with each line or trunk is equipped 
with its own reserve power supply. This power 
supply is sufficient to maintain the memory intact 
for a period of 4 weeks. 

2.21 The electrical characteristics of the SX-100 
are listed in Table 2-2. 

2.22 The SX-100 is designed to operate from a 
48Vdc source. This can be provided by the 

customer from a suitable source of 48Vdc. 

2.23 In the event of a power failure with no 
reserve power availabie, the SX-100 can be 

arranged to automatically connect up to six Cen- 
tral Office trunks to preselected extensions. 

3. SYSTEM OPERATION 

3.01 The SX-100 is a solid-state PABX employing 
space division switching and 

microprocessor control of call processing. A 
block diagram of the PABX is shown in Fig. 3-1. 
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SECTION fVlITL9105-98-100 - 

TABLE 2-2 
SX-100 ELECTRICAL CHARACTERISTICS 

Station Loop Limit 
Maximum Number of 

Ringers per Line 
Ringing 

Standard 
Special 

Ring Trip 
Dial Tone 
Transfer Dial Tone 
Busy Tone 
Special Busy Tone 
Standard Ringback Tone 
Special Ringback.Tone 
Callback 
Reorder Tone 
Conference Tone 
Camp-On Tone 

Override Tone 

Crosstalk Attenuation 
Insertion Loss, 

Station-to-Station 
Station-to-Trunk 
Trunk-to-Trunk 

Longitudinal Balance 
Return Loss 
Idle Circuit Noise 
Impulse Noise 
Envelope Delay Difference 
System Impedance 

Traffic Capacity 
Primary Power 
Central Office 

Trunk Loop Limit 
Maximum Distance of 
Console from Equipment 
Operating Environment 

1200 ohms including set 

7 
9OV, 20Hz - immediate ringing(optionof 17Hzor25Hi 
1s on, 3s off 
0.5s on, 0.5s off, 0.5s on, 2.5s off 
During silent or ringing period 
350/440Hz, continuous 
350/440Hz, 3 bursts of looms, then continuous 
480/620Hz, interrupted at 60ipm 
350/440Hz interrupted at 60ipm 
440/480Hz, 1s on, 3s off 
440/480Hz, 0.5s on, 0.5s off, 0.5s on, 2.5s off 
6 rings of standard ringing 
480/620Hz, interrupted at 120ipm 
440Hz, 1 burst of 1s 
440Hz,one burst,of 200ms for station camp-on 
440Hz, two bursts 100ms on, 50ms off, 1OOms on 
for trunk camp-on 
440Hz, one burst of 800ms followed by a 200ms 
burst every 6s 
75dB minimum 

5dB f 0.5dB at 1004Hz 
0.5dB +- 0.3dB at 1004Hz 
0.5dB + 0.3dB at 1004Hz 
54dB minimum, 200-3000Hz 
14dB minimum 
16dBrnC maximum 
No counts over 46dBrnC 
2OO)ls maximum 
600 ohms nominal for lines 
600 or 900 ohms nominal ,for trunks 
7.5ccslline minimum at 100 lines at P = 0.01 
lOO-125V, 47-63Hz, 4A maximum 

1600 ohms 

lOOOft. (300m) of 26AWG cable 
0°C to 4O”C, 10% to 90% Relative Humidity 

‘5, 

3.02 The SX-100 has a capacity of 112 ports microprocessor is generated, and a speech path 
which may be assigned to receivers, lines, and receiver are assigned to the originating sta- 

and trunks. The ports are scanned sequentially for tion. After dialing, the receiver is released and the 
detection of signals every 3.2 milliseconds. called party is connected to the same speech 

path as the originator. There are 31 speech paths 

3.03 Call origination is detected during scan- available in the SX-100, and each of the 112 ports 
ning, an interrupt signal to the has access to all 31 speech paths. - 

I 

, 
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-------- ------ - ---- - ------- ------ ------- 
I 1 

I 
I 
I 

I 31 SPEECH PATHS 
I 
I 7 I 

I 
I 

TO CENTRAL _ 
OFFICE 

CONSOLE 

COMMERCIAL 
POWER - 

POWER SUPPLY 

Fig. 3-I SX-100 Block Diagram 

Page 10 



SECTION MITL9105-98-100 

4. SYSTEM CONFIGURATION of line, trunk, console control, and receiver cards. 

General The common control cards are color coded and. 

4.01 Fig. 4-l illustrates the SX-100 cabinet 
held in card positions 18 throu~ghr22,The consol_e 

layout. 
control cards occupy positions 16 and 17, ame 
first receiver card position 15. These card posi- 

Equipment Shelf tions are fixed for all systems. Card positions 1 
4.02 The equipment shelf contains the five com- through 14 may be equipped with line, trunk or 

mon control cards plus the required number receiver cards as shown in Fig. 4-2. 

FRONT VIEW 

REAR VIEW 

Fig. 4-1 Cabinet Layout 
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Fig. 4-2 Shelf Card Position 

l Line Card Provides 8 line circuits which 
serve as interfaces between the station 
equipment and SX-100 switching circuitry. 

l Trunk Card Provide either interfacing bet- 
ween the Central Office and the SX-100 
switching circuitry for 4 trunks or between 
other PABX’s and the SX-100 for 2 tie 
trunks. 

l Receiver Card The Dual Receiver or Quad 
Receiver Cards respectively contain two or 
four sets of rotary dial and DTMF receivers, 
which are used to detect dialed digits, and 
transfer them to a temporary store for call 
processing. 

l Console Control Card This printed circuit 
card provides the interface between the 
commqn control and two consoles. The 
first console control card (in position 17) is 
assigned to Attendant Console 1 and the 
Maintenance Console, The second console 
control card (in position 16) is assigned to 
Attendant Console 2. 

l Remote Control - PABX This card allows the 
PABX to be accessed from a remote 
maintenance centre for the purpose of con- 
ducting administrative, maintenance and 
test routines on the PABX. The card is not 
normally supplied with the PABX and forms 
part of the RMAT System (consult Section 

M ITL9105/9110-98-101 Remote 
Maintenance Administration and Test 
System). 

Tone Control Card All call progress tones, 
along with DTMF and rotary dial pulse 
generators, voice paging circuitry and 
speech path testing functions are supplied 
by this card. 

Scanner Card Sequentially scans all ports 
to detect signals that require processor ac- 
tion. This card also contains the night bell 
relays, the paging control relays, 2 digit 
display and the master reset button. 

PROM/CPU Card Contains part of the 
operating software in the form of a PROM 
card module. This card contains the 
microprocessor and associated circuitry. 

Memory Expander card provides additional 
memory space for the operating programs. 

PROM/RAM Expander Card is identical to 
the memory expander card with the excep- 
tion of additional CMOS-RAM memory for 
customer data (Speed Call, Automatic 
Wakeup, Toll Control). 

RAMlCOS provides CMOS-RAM memory for 
customer data and a scratch pad RAM. The 
CMOS memory is protected from power 
failure by a card mounted battery pack. 

Page S 2 
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Primary Power Supply 

4.03 The SX-100 power supply generates 48Vdc 
from a 115Vac power main input, and uses 

the 48Vdc to derive the system operating voltages 
of +8V, - 5V, - lOV, -48V and 9OVac ringing 
voltage. 

4.04 The power failure transfer relays allow for 
the connection of up to 6 Central Office 

trunks to selected PABX stations in the event of a 
major system failure or a power failure. 

Reserve Power Supply 

4.05 The reserve power supply is designed to 
maintain complete system operation for a 

minimum of two hours in the event of a primary 
power failure. The reserve power supply is housed 
in a completely enclosed unit and forms a base 
unit on which the standard SX-100 cabinet can be 
mounted. A cable harness is supplied to intercon- 
nect the two units. In the case of wall ti‘o’unted 
version of the SX-100 the reserve power supply 
may be installed adjacent to the SX-100. 

Attendant Console 
4.06 The layout of the SX-1001200 attendant con- 

buttons on the console faceplate are used to 
select and handle calls. Each button has a light 
emitting diode (LED) associated with it to indicate 
the operational status of the button. 

4.07 The console display area provides the at- 
tendant with specific information concern- 

ing the call which is being handled as well as 
general information such as the time of day, and 
the busy/idle status of PABX stations and trunk 
groups. 

4.08 A brief description of the display, and the 
functions of each pushbutton is given I 

below. 

Console Display 

4.09 Housed on the upper face of the console 
are the following displays: 

l TRUNK GROUP STATUS One LED per trunk 
group is used to signal the busy status of 
the group (BUSY): Another LED per trunk 
group is used to indicate that the attendant 
has changed the trunk group from dial ac- 
cess to attendant access (ATT). These in- 
dications are Drovided for UD to 10 trunk 

sole is shown in Fig. 4-3. The three rows of groups. ’ 

Fig. 4-3 Attendant Console 
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l CALL WAITING (CW) Indicates how many 
calls to the console are waiting to be 
answered. 

l TIME A 12 hour or 24 hour digital clock is 
provided as a standard item. This display 
may optionally show the date. 

l ALARM This area contains three LEDs 
labelled MAJOR, CONSOLE, and MINOR. A 
MAJOR alarm indicates a serious system 
malfunction and that failure transfer cir- 
cuits have operated. A CONSOLE alarm in- 
dicates a console malfunction, and a 
MINOR alarm indicates that a non-essential 
circuit malfunction has been detected by 
the system. 

l BUSY LAMP FIELD The centre of the 
display area contains the busy lamp field 
which provides a LED for each of 150 sta- 
tions or trunks. When a station or trunk is 
busy, the associated LED is illuminated. 

l SOURCE This area provides specific infor- 
mation about any party who calls the atten- 
dant. 

NUMBER Displays the calling number. 
CLASS Displays the calling party class- 
of-service. 
ATT. Indicates that the attendant is 
talking to the calling party. 
INT. Identifies the call as an intercept 
call. 
RCL Identifies the call as a recall. 
DID Identifies the call as a Direct Inward 
Dial call to the attendant. 
MAN Identifies the call as a Manual Line 
Service call. 

l DESTINATION The destination area sup- 
plies specific information about the party 
called by the attendant. 

NUMBER Displays the number of the 
called party. 
CLASS Displays the class-of-service of 
the called party. 
ATT Indicates that the attendant is 
talking to the called party. 
RING Indicates that the called party is 
ringing. 
BUSY Indicates that the called party is 
busy. 
ERROR Indicates to the attendant that an 
invalid number has been dialed. 

Page 14 

Console Faceplate 

4.10 

. 

. 

. 

. 

The console faceplate holds the following 
buttons: 

LAMP TEST This button, when pressed, 
causes all the console LEDs and seven- 
segment displays to turn on. In this way 
faulty LEDs or displays can be readily 
detected. 

ALARM RESET This button is pressed to 
reset the audible alarm signal in the event 
of an alarm and also displays an alarm iden- 
tification code in the Source and Destina- 
tion display areas. 

BELL OFF The console bell is disabled 
when this button is pressed. The LED 
associated with the button indicates the 
bell off condition. The bell can be reac- 
tivated by pressing the button again. 

IDENT. In the event of a faulty connection 
through the console, operation of this but- 
ton will display the circuits used in the con- 
nection. The circuits used are displayed for 
as long as the button is held down. When 
the console is idle pressing the ident key 
identifies the software generic and revision 
level installed in the PABX and the console 
identification. 

NIGHT 1 This button is used to switch the 
PABX into and out of night service 1. The 
associated LED when lit indicates that the 
PABX is in night service 1. 

NIGHT 2 This button is used to switch the 
PABX into and out of night service 2. The 
associated LED when lit, indicates that 
night service 2 has been selected. Night 
service 1 and night service 2 are mutually 
exclusive. 

ROOM RESTR The ROOM RESTR button is 
used to prevent unauthorized outgoing 
calls from guest rooms when they are va- 
cant. 

MSGE WAIT This feature is enabled by the 
attendant calling a room and pressing the 
MSGE WAIT button. This causes the room 
telephone to receive a burst of 3 rings every 
20 minutes. 
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CALLBACK This button allows the atten- 
dant to access the automatic callback 
feature. 

CANCEL The cancel button is used to 
cancel a misdialed or busy call. 

HOLD I-4The attendant can place a current 
call on hold by pressing one of the hold but- 
tons. The associated LED will light to in- 
dicate that the hold circuit is busy. 

CALL BLOCK Rooms may be restricted 
from calling other roonrs for specific time 
periods. 

FLASH This button is pressed to flash the 
telephone company operator on long 
distance calls. 

SERIAL CALL This button is pressed to 
enable incoming Central Office calls to 
recall to the console when the called sta- 
tion hangs up. 

GUEST ROOM When this button is pressed 
and the room number dialed certain infor- 
mation will be displayed. 

(2) 

(3) 

(4) 

(5) 

(6) 

The room number and the “Message 
Register” status appears in the 
SOURCE display. 

“Room Status” indicated by a digit 
(followed by “.” if the maid is in the 
room) in the DESTINATION display. 

The “Do Not Disturb” status (in- 
dicated by Do Not Disturb lamp) 

The “Message Waiting” status (in- 
dicated by MSGE WAIT lamp) 

The ‘Controlled Outgoing Restric- 
tion” status (indicated by ROOM 
RESTR lamp) 

Automatic Wakeup 

CONF. The conference button is used to set 
up an attendant conference. The 
associated LED flashes to indicate a recall 
from the conference, and remains in a 

. 

steady on condition to indicate that the 
conference circuit is in use. 

PAGE Pressing the page button gives the 
attendant access to the paging equipment 
for as long as the button is held down. The 
associated LED indicates that the paging 
circuit is in use. 

OVERRIDE This button allows the atten- 
dant to override an existing conversation. 

REL The release button is used to release 
the attendant from connections made 
through the console. 

RECALL The LED associated with the 
RECALL button flashes to indicate a recall 
to the attendant. The recall may be 
answered by pressing the RECALL or 
ANSWER button. After answering, both the 
RECALL and ANSWER LED’s remain in a 
steady on condition. 

DO NOT DISTURB This feature enables a 
guest at his request not to receive incoming 
calls. 

DIAL 0 This button flashes to indicate a dial 
“0” call which may be answered by press- 
ing the DIAL 0 or ANSWER buttons. After 
answering, both the ANSWER and DIAL 0 
LED’s remain in a steady on condition, 

LDN I-4 The LED’s associated with these 
four buttons flash to indicate up to four dif- 
ferent types of incoming trunk calls (e.g. 
FX, CO, WATS, TIE). These may be 
answered by pressing the appropriate LDN 
button or the ANSWER button. After 
answering, both the LDN and ANSWER 
LED’s remain in a steady on condition. 

SOURCE This button is pressed to split the 
attendant to the source side of a call. The 
LED indicates the split condition to the 
source. 

BOTH This button is pressed to connect the 
attendant to both the source and destina- 
tion parties. The associated LED lights to 
indicate the three-way connection. 
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4.11 

DEST The destination button is pressed to 
connect the attendant to the destination 
side of a call. The associated LED is ac- 
tivated whenever the attendant is split to 
the destination. 

ANSWER This is a common answer button 
for calls appearing on the RECALL, DIAL 0, 
and LDN 1-4 buttons. The ANSWER LED 
flashes when any incoming call appears on 
the console, and remains in a steady on 
condition when the call is answered. 

ROOM STATUS The function of this button 
is to monitor the status of each room. 
Pressing this button and dialing one of five 
possible single-digit codes indicates, on 
the BUSY LAMP FIELD display, which 
rooms correspond to a particular status 
condition. 

In addition to the buttons and LEDs 
described above, the console has a 12 digit 

key pad which is used for dialing all calls, an 
emergency transfer switch (mounted on the base 
of the console) which switches the PABX into 
failure transfer mode, and a volume control 
(mounted on the right side of the console) to vary 
the bell volume. 

4.12 All console buttons are non-locking. 

5. INSTALLATION & MAINTENANCE 
CONSIDERATIONS 

Installation 

5.01 Installation of the SX-100 is simplified by 
the use of connector-ended cables and 

plug-in printed circuit cards. The SX-100 is ship- 
ped with all printed circuit cards in place, and 
with a complete set of installation and 
maintenance documentation. 

5.02 Expansion of the SX-100 is achieved by the 
addition of printed circuit cards and ap- 

propriate programming. Instructions covering all 
aspects of expansion are included in the installa- 
tion and maintenance documentation. 

Maintenance 

5.03 Maintenance of the SX-100 is enhanced by 
the automatic diagnostics which, in most 

cases, can pinpoint faults to a printed circuit 
card. The repair person can also use a test line to 
select paths through the PABX in order to isolate 
faults. A system malfunction may be corrected by 
the replacement of a printed circuit card. Should a 
fault develop on a shelf backplane, the shelf 
assembly itself is easily replaced. 
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GENERAL 

Introduction 

1.01 This section contains a brief description of 
the SX-200. This section also details the 

physical and electrical characteristics of the 
system together with the installation and 
maintenance considerations. For complete 
details, refer to the required practice as listed in 
Table l-l. 

Reason For Reissue 

1.02 This section has been reissued to update 
the general description of the SX-200 for 

Generic 205. 

2.01 The SX-200 is an advanced Electronic 
Private Automatic Branch Exchange (PABX) 

employing digitally controlled solid-state space- 

TABLE l-l 
Practice Index 

VOLUME I 

SECTION NO. TITLE 

MITL9105/9110-98-000 Documentation Index 
M ITL910598-100 General Description 
MITLSI 10-98-100 General Description 
M ITL9105/9110-98-105 Feature and Services 

Description 
MITL910598-150 Physical Description 

and Ordering lnformatior 
MITL9110-98-150 Physical Description 

and Ordering lnformatior 
MITL9105/9110-98-180 Engineering Information 
MlTL9105/9110-98-212 Multi Digit Toll Control 
M ITL9105/911 o-98-220 Speed Cal I 
MITL9105/9110-98-300 Attendant Console 

Description-Commercial 
MITL9105/9110-98-305 Attendant Console 

Description-Hotel/Motel 
MITL9105/9110-98-310 Programming and 

Maintenance Console 
Description 

MITL9105/9110-98-450 Traffic Measurement 
MITL9105/9110-98-451 Station Message Detail 

Recording 
MITL9105/9110-98-500 General Maintenance 

Information 

VOLUME II 

SECTION NO. TITLE 

MITL9105/9110-98-000 Documentation Index 
‘vllTL9105/9110-98-200 Shipping Receiving 

and Installation 
VllTL9105/9110-98-205 Installation Forms 
kllTL9105/9110-98-210 System Programming 
WITL9105/9110-98-215 Installation Test 

Procedures 
VllTL9105/9110-98-320 Extension Test 

Procedures - 
VllTL9105/9110-98-350 Troubleshooting 

0 MITEL Corporation 1980 
l Trademark of MITEL Corporation Page 1 _ 
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CO TRUNKS (INCREMENTS OF 4) 
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---SX-100. SINGLE SHELF SX-200 SYSTEM 
-TWO SHELF SX-200 
NOTES. LINES - 1 PORT REQUIRED PER LINE 

TRUNKS - 2 PORTS/CO TRUNK 
4 PORTS/E&M. TIE TRUNK 
4 PORTS/DID, TIE TRUNK 

RECEIVERS 2 RECEIVER CIRCUITS/DUAL RECEIVER CARD 
4 RECEIVER CIRCUITS/QUAD RECEIVER CARD 

Fig. 2-l Maximum Line and Trunk Configuration Maintenance 

division switching and stored program control. 
The SX-200 has a capacity of 256 ports. Two hun- 
dred and eight of the ports are available for 
assignments to lines, trunks and additional 
receivers. The remaining 48 ports are reserved for 
common control functions. Figure 2-1 shows the 
maximum line and trunk configuration. The 
SX-200 is electrically compatible with most ex- 
isting extension, key telephone, Private Branch 
Exchange (PBX) and Central Office (CO) equip- 
ment and provides: 

. service to a maximum of four individual 
customers 

l the use of a flexible numbering plan 

l the simultaneous use of DTMF and rotary 
dial stations 

. optional use of attendant consoles - 2 max- 
imum 

l the sharing of attendant consoles between 
customers 

. extensive selection of standard and op- 
tional features 

l freedom from scheduled maintenance 

. automatic diagnostics 

l twelve power fail transfer circuits 

. optional reserve power supply 

2.02 The SX-200 consists of a single cabinet 
(containing the switching circuitry and the 

system power supplies) and a cordless desk type 
attendant console equipped with pushbutton dial 
pad and control keys. Connections between the 
equipment cabinet, the consoles, and the 
distribution frame are made using connectorized 
25 pair cables. 

2.03 Noiseless operation, exceptionally small 
size, and environmental tolerance allow a 

wide choice of locations for the equipment 
cabinet. 

2.04 The modular design and functional packag- 
ing of the SX-200 system permits rapid loca- 

tion and replacement of defective equipment. Cir- 
cuit malfunctions are detected by diagnostic 
routines automatically initiated by the CPU. 
These diagnostic routines, which are detailed in 
M ITL91051911 O-98-500 and M ITL91051911 o-98-350, 
and the use of Mite1 Action Procedures (MAP) 
locate the defective circuit card or assembly, and 
indicate to the service personnel the required 
field-replaceable unit. Diagnostic routines and 
maintenance procedures do not interfere with 
users not affected by the malfunction. Because 
the system employs only electronic circuits, 
preventative maintenance is not required. 

2.05 System expansion is achieved by the addi- 
tion of plug-in line and trunk printed circuit 

cards. Lines are added in increments of eight. CO 
trunks in increments of four, and tie trunks in in- 
crements of two. 
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Physical Description 

2.06 The SX-200 equipment cabinet (See Fig. 2-2) 
is of metal construction and has the follow- 

ing dimensions: Height 38in. (960mm), width 
23.5in. (600mm), and depth 27.5in. (700mm). The 
weight of a fully equipped PABX is approximately 
290lbs. (131.7kg). 

2.07 All connections from the cross-connecting 
terminals to the SX-200 equipment cabinet 

are made using connectorized cables. Connec- 
tions between the cross-connecting terminals 
and external equipment are made in accordance 
with accepted practice. 

2.08 A reserve power supply and battery charg- 
ing system are available as an option. The 

reserve power supply is designed to maintain 
system operation for a minimum of two hours in 
the event of a primary power failure. 

SX-200 Equipment Cabinet 

2.09 The door on the front of the cabinet pro- 
vides access to the system maintenance 

panel, printed circuit cards and reserve battery 
supply shelf. The hinged rear panels hold the 
system power supply, and provide access to the 
line and trunk connections, and the reserve power 
controls. Cable entry to the equipment cabinet is 
provided through cable ducts on either side of the 
cabinet. 

2.10 The equipment cabinet holds the 
maintenance panel, a maximum of two 

equipment shelves, the optional reserve battery 
supply, and the primary power supply. The 
maintenance panel, mounted at the top of the 
cabinet, provides access to the system from the 
maintenance console through a 50 pin connector. 
Mounted directly below the maintenance panel is 
equipment shelf 2. This shelf holds line and trunk 
cards only. Below equipment shelf 2 is equipment 
shelf 1. This shelf contains the common control 
plus a number of trunk, line, and receiver cards. 
The optional reserve power supply is located at 
the bottom of the cabinet. All connections bet- 
ween shelves and external equipment are made 
by connectorized cables from the rear of each 
shelf. The system primary power supply, held on 
the lower hinged back panel of the cabinet, con- 
verts the commercial AC power 115V or 230V to 
the required system voltage levels. 

Maintenance Panel 

2.11 The equipment cabinet holds the 
maintenance panel, an equipment shelf, 

and the primary power supply. The maintenance 
panel, mounted at the top of the cabinet, provides 
access to the system from the maintenance con- 
sole through a 50 pin connector. To the left of the 
maintenance plug is the master power fail 
transfer switch and five power fail transfer control 
switches. In addition, a test line is provided which 
allows service personnel to access individual 
lines and trunks. 

Equipment Shelves 

2.12 Each equipment shelf holds up to 22 
printed circuit cards which plug into the 

shelf back plane. On the rear of the back plane are 
a number of Amphenol plugs providing intercon- 
nections between the shelves and external equip- 
ment. In addition to the plugs are a number of 
screw down terminals allowing shelf connection 
to the primary power supply unit. The equipment 
shelves (Fig. 2-3) measure 10.75in. (273mm) high, 
19in. (480mm) wide, 16.375in. (415mm) deep, and 
weigh approximately 27lbs. (12.2kg) fully equip: 
ped. 

Printed Circuit Cards 

2.13 All circuit cards (Fig. 2-4) within the SX-200 
are identical in construction and consist of 

a fiberglass board with printed wiring patterns on 
both of its faces. Riveted to the front of each 
board is a transparent faceplate which allows the 
LEDs mounted on the front of the boards to be 
easily seen. The two color-coded card extractors 
located at the top and bottom of the faceplate 
identify the card position within a shelf and en- 
sure that the card is seated correctly in the back 
plane connector. 

Primary Power Supply 

2.14 The system prirnary power supply (Fig. 2-5), 
mounted directly on the cabinet back panel, 

(total weight 70lb., 32kg) provides all system 
power from 115Vac or 230Vac, 48Hz to 64Hz com- 
mercial power supply. 

Reserve Power Supply 

2.15 The reserve power supply is designed to 
maintain complete system operation for a 

minimum of two hours in the event of a primary 
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(a) Front View 

(b) Rear View 

Fig. 2-2 Equipment Cabinet 

Page 4 



SECTION MITLSllO-98-100 

Fig. 2-3 Equipment Shelf 

-CAUTION 
NOTICE 

.PART NUMBER 

,TRANSPARENT 
FRONT PANEL 

CARD EXTRACTOR 

Fig. 2-4 Typical Printed Circuit Card Fig. 2-5 Primary Power Supply 
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power failure. The batteries are housed in a com- 
pletely enclosed shelf measuring 7in. (180mm) 
high, 19in. (480mm) wide, 14.5in. (370mm) deep 
and weighing approximately 1251b. (56.7kg). 

Attendant Console 

2.16 The SX-200 attendant console (Fig. 2-6) is 
enclosed in a housing with a black plastic 

faceplate. Located on either side of the console 
are a pair of headset/handset jacks allowing 
simultaneous operation and supervision. The con- 
sole keyboard holds three rows of ten nonlocking 
keys for the selection of features and completion 
of calls. On the right of the keyboard is a 12-key 
pushbutton dial pad. The console display, 
mounted above the keyboard, displays the active 
states of calls in progress. In addition to the call 
status display is a busy lamp field, a trunk group 
status field, a call waiting indicator, a digital 
clock, and three alarm indicators. The weight of 
the attendant console is approximately 13lbs. 
(5.9kg) and its dimensions are: 13.75in. (350mm) 
wide, 6.8in. (176mm) high, 9.25in. (236mm) deep. 

A complete description of the console is given in 
Sections MITL9105/9110-98-300 Attendant Con- 
sole Description and MITL9105/9110-98-305 Atten- 
dant Console Hotel/Motel Description. 

Programming and Maintenance Console 

2.17 The construction of the maintenance con- 
sole is identical to that of the attendant 

console, the only difference is in the functions of 
the call and feature selection keys. A complete 
description of the maintenance console is given 
in Section MITL9105/9110-98-310 Maintenance 
Console Description. 

Features 

2.18 Features are provided with SX-200 system 
in the form of Feature packages (Generics), 

Table 2-1 lists the contents of these Generics. For 
a detailed description refer to Section 
MITL9105/9110-98-105. 

Feature Provisioning 

2.19 All station features provided by the SX-200 
may be grouped into different classes of 

service, each class of service (a maximum of 16) 
may contain any mixture of features. Feature in- 
stallation consists of entering into the system 
memory the number of the station to which the 
features are to be assigned, followed by the re- 
quired class of service code. All data entries into 

Fig. 2-6 Attendant Console 
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TABLE 2-l 
SYSTEM FEATURES 

202 203 204 205 202 203 204 205 
Account Codes . 

Alphanumeric Display for Attendant Position l l l l - 
Attendant Camp-On . . . . 
Attendant CCSA Access . . . 
Attendant Console (Maximum 2) . . . . 
Attendant Control of Trunk Group Access l l l l 

Attendant Controlled Conference 
Attendant Flash Over Trunks 

. . . 
. . . . 

Attendant Lockout 
Attendant Position (2 Max.) 
Attendant Transfer - All Calls 

. . . . 

. . . . 

. . . . - 
Automatic Callback Busy/Don’t Answer 

(Station to Station Calls) 
. . . . 

Automatic Callback - Busy (Station to Trunk) l l l l 

Automatic Night Service Switching . . . . 
Automatic Queuing to Attendant Position l l l l 

Broker’s Call 
RIISV I amn Field . . . . 

. . . . 

Busv Verification of Station Lines . . 0 . 
Call Forwardina - All Calls . . . . 
Call Forwarding - Busy And Don’t Answer l l l l 

Call Forwarding - Busy Line (DID) . . . 
Call Forwarding - Don’t Answer (DID) . . . 
Call Hold 
Call Pick-Up 
Call Waitina Service 

. . . 
. . . . 

Attendan; Call Waitina . . . . 

&A Access 
Class of Service Display to Attendant 
Code Calling Access 

Terminating Call Waiting . . . . 
Distinctive Tone Signals . . . . 

. . . 

Calling Number Display to Attendant . . . . 
Calls Waitina Indication at Attendant Position l l l l 

. . . . 

. . . . 

Fully Restricted Station . . . . 
Identified Trunk Group . . 
Immediate Audible Ring on Attendant 

Handled Calls 
. . . . 

Immediate Ring . . . . 
Incoming Call Identification (ICI) . . . . 
Indication of Camp-On . . . . 
Intercept Treatment 

Attendant Intercept . . . . 
Intercept Tone . . . . 

Interposition Callina . . . . 
Interposition Transfer . . . . 
Inward Restriction 

Loudspeaker Pagingt 

. . . 
Line Lockout With Warning . . . . 

Listed Directory Number (LDN) Service l l l l 

Direct Access by Attendant 
Dial Access 

. . . . 

. . . . 
Multizone . . . . 
Priority Paging . . . . 

Main/Satellite Service . . . 
Manual Originating w Service . . . . 

ig Line Service . . . 
. . . ~~ 2 

. . . 

Manual Terminatir 
Meet Me Conference 
Message Waiting (Audible) 
Message Waitin? II amn1 

trunk group (10 max.) 

3 \--“‘r, 

- _ 

. . . 
Miscellaneous TI - 

Music On Holdt 

runk Restriction . . . . 

. . . . 

.- _..._.._ 
Multiple Listed Directory Numbers (LDN) l l l l 

Multiple Access 

Music on Attendant Position Holdt . . . . 
Niaht Console Position . . . . 

Codes for a single 

Code Restriction . . 
Conference Callino . . . . 

Contact Monitort . . . . 
Controlled Outward Restriction . . . 
Controlled Station-To-Station Restriction . . . 
Controlled Termination Restriction . . . - 
Controlled Total Restriction . . . 
Data Restriction . . . . 
Date Display on Console(s) . . 
Diagnostics - Automatic . . . . 
Dial Access to Attendant . . . . 
Digital Clock on Attendant Position . . . . 
Direct Department Calling (DDC) . . . . 
Direct Inward Dialing (DID) . . . 
Diredt Outward Dialing (DOD) . . . . 
Direct Termination of Miscellaneous Circuits . . . . 

On Attendant Position (Paging)t 
Direct Trunk Group Selection (DTGS) . . . . 
Directed Call Pick-Up . . . . 

Hold-For- Pick-Up Option . . . . 

Distinctive Ringing . . . . 
-DTMF And/Or DCKP On Attendant Position l l l l 

DTMF Calling . . . . 

DTMF To Dial Pulse Conversion . . . . 
Dump and Load of Customer Data . . 

Executive Override . . . . 

Flash for Attendant . . . . 

Flexible Numbering of Stations . . . . 

Foreign Exchange (FX) Access . . . . 

t Requires external customer provided equipment 

Night Service 
Fixed 
Flexible 

. . . . 

. . . . 

Night Station Service - Fixed Service l l l l 

Night Station Service - Full Service . . . . 

Origination Restriction . . . . 
Outgoing Trunk Call Back . . . . 
Outgoing Trunk Camp-On . . . . 
Outgoing Trunk Queueing . . . 
Outward Restriction 

A 
. . . . 

Power Failure Transfer - Station . . . . 
Priority Queue . . . . 
Privacy and Lockout 
Radio Paaina Accesst 

. . . . 

. . . . 
Recall Dial 6ne . . . . 
Recorded Telephone Dictation Access7 l l l l 

Remote Access to PBX Services . . . . 
Remote Administration and Maintenance 

(hardware ootion\ 
. . . . 

Re’ring From foll (ok Toil Terminal) . . . . 
Reserve Power (hardware option) . . . . 
Room Audit . 
Room Status . . . 
Rotary Dial Calling . . . . 
Route Advance . . . . 
Saved Nu ber Redial 
Serial CalT” 

. 
. . . . 

Sharing (4 Tenant) . . . 
Shared Attendant Service . . . 

Single Digit Dialing (Non-conflicting) l l l l 
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TABLE 2-l (CONT’D) 
SYSTEM FEATURES 

Single Digit Dialing (Conflicting) 
Speed Call 

System - wide 
Personal 

Splitting 

202 203 204 205 
. . . 

. 

. 

One-Way Manual Splitting 
Two-Way Manual Splitting 
One-Way Automatic Splitting 

. . . . 
. . . . 
. . . . 

Two-Way Automatic Splitting 
Station Hunting 

Terminal Huntino 

. . . . 

. . . . 

Circular Hunting- . . . . 
Secretarial Hunting . . . . 

Station Message Detail Recording . 

Station Message Register Service . . . 
Electronic Storage and Display . . . 
Internal Charging . . . 

Station Override Security . . . . 
Station-to-Station Calling . . . . 

Straightforward Outward Completion .  .  .  l 

Switched Loop Operation 
Tandem Tie Trunk Switching 
Termination Restriction 

. . . . 
. . . 

. . . . 

Threeway Conference Transfer 
Through Dialing 

. . . . 

. . . . 

Tie Trunk Access 
202 203 204 205 . . . . - 

Timed Reminders . . . . 
Toll Restriction 

Battery Reversal . . . . 
O/i Access . . . . 
Multi Digit . . 

Toll Terminal Access . . . . 
Total “Do Not Disturb” Display . . . 
Total “Message Waiting” Display . . . 
Total “Room Status” Display . . . 
Traffic Data Collectionf . 
Traffic Display to Customer . 
Transfer into Busy . . . 
Trunk Answer From Any Station . . . . 
Trunk Group Busy (TGB) Indicators on 

Attendant Position 
. . . . 

Trunk Status Field . . a . 
Trunk-To-Trunk Connections . . . . 
Trunk Verification by Customer (TVC) l l l l 

Trunk Verification by Station (TVS) .  .  l .  

Uniform Call Distribution (UCD) . . . . 
Wake- Up Service . 
WATS Access . . . . 
Wideband Data Switching . . . . 
Wide Freauencv Tolerant Power Plant l l l l 

t Requires external customer provided equipment 1309 -4 

the system may be made from the attendant, or 
maintenance consoles. To prevent the loss of 
customer data in the event of a power failure, the 
memory holding the data associated with each 
line or trunk is equipped with its own reserve 
power supply. This power supply is sufficient to 
maintain the memory intact for a period of 4 
weeks. 

Electrical Characteristics 

2.20 The electrical characteristics of the SX-200 
are listed in Table 2-2. 

2.21 The SX-200 is designed to operate from a 
48Vdc source. A 48V power supply 

operating from a 115Vac or 230Vac power main is 
standard equipment. The SX-200 may be optional- 
ly equipped with a charger and battery arrange- 
ment which provides a minimum of 2 hours 
reserve power in the event of commercial power 
failure. 

2.22 In the event of a power failure with no 
reserve power available, the SX-200 can be 

arranged to automatically connect up to twelve 
Central Office trunks to preselected extensions. 

3. SYSTEM OPERATION 

3.01 The SX-200 is a solid-state PABX employing 
space division switching and 

microprocessor control of call processing. A 
block diagram of the PABX is shown in Fig. 3-1. 

3.02 The SX-200 has a capacity of 256 ports. The 
ports are scanned sequentially for detec- 

tion of signals, each port being scanned for 12.5 
microseconds. All ports are therefore scanned 
every 3.2 milliseconds. 

3.03 Call origination is detected during scann- 
ing, an interrupt signal to the micro- 

processor is generated, and a speech path and 
receiver are assigned to the originating station. 
After dialing, the receiver is released and the call- 
ed party is connected to the same speech path as 
the originator. There are 31 speech paths 
available in the SX-200, and each of the 256 ports 
has access to all 31 speech paths. 
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TABLE 2-2 

SX-200 ELECTRICAL CHARACTERISTICS 

Station Loop Limit 
Maximum Number of Ringers per Line 
Ringing 

Standard 
Special 

Ring Trip 
Dial Tone 
Transfer Dial Tone 
Busy Tone 
Special Busy Tone 
Standard Ringback Tone 
Special Ringback Tone 
Callback 
Reorder Tone 
Conference Tone 
Camp-On Tone 

Override Tone 

Crosstalk Attenuation 
Insertion Loss, Station-to-Station 

Station-to-Trunk 
Trunk-to-Trunk 

Longitudinal Balance 
Return Loss 
Idle Circuit Noise 
Impulse Noise 
Envelope Delay Difference 
System Impedance 

Traffic Capacity 
Primary Power 
Central Office Trunk Loop Limit 
Maximum Distance of 
Console from Equipment 
Operating Environment 

1200 ohms including set 
7 
9OV, 20Hz - immediate ringing(optionof 17Hzor25Hz 
1s on, 3s off 
0.5s on, 0.5s off, 0.5s on, 2.5s off 
During silent or ringing period 
350/440Hz, continuous 
350/440Hz, 3 bursts of looms, then continuous 
4801620Hz, interrupted at 60ipm 
3501440Hz interrupted at 60ipm 
440/480Hz, 1s on, 3s off 
440/480Hz, 0.5s on, 0.5s off, 0.5s on, 2.5s off 
6 rings of standard ringing 
480/620Hz, interrupted at 120ipm 
440Hz, 1 burst of 1s 
440Hz,one burst’of 200ms for station camp-on 
440Hz. two bursts 100ms on, 50ms off, 100ms on 
for trunk camp-on 
440Hz, one burst of 800ms followed by a 200ms 
burst every 6s 
75dB minimum 
5dB +- 0.5dB at 1004Hz 
0.5dB f 0.3dB at 1004Hz 
0.5dB + 0.3dB at 1004Hz 
54dB minimum, 200-3000Hz 
14dB minimum 
16dBrnC maximum 
No counts over 46dBrnC 
2OO)Js maximum 
600 ohms nominal for lines 
600 or 900 ohms nominal for trunks 
7.5ccslline minimum at 100 lines at P = 0.01 
lOO-125V, 47-63Hz, 4A maximum 
1600 ohms 

lOOOft. (300m) of 26AWG cable 
0°C to 4O”C, 10% to 90% Relative Humidity 

,\>a 

4. SYSTEM CONFIGURATION 

General 

first receiver card position 15. These card posi- 
tions are fixed for all systems. Card positions 1 
through 14 may be equipped with line, trunk or 

4.01 Fig. 4-l illustrates the SX-200 cabinet 
receiver cards as shown in Fig. 4-2. 

layout. 

Equipment Shelf 1 
l Line Card Provides 8 line circuits which 

serve as interfaces between the station 
equipment and SX-200 switching circuitry. 

4.02 Equipment Shelf 1 contains the five com- 
mon control cards plus the required number l Trunk Card Provides either interfacing bet- 

of line, trunk, console control and receiver cards. ween the Central Office and the SX-200 
The common control cards are color coded and switching circuitry for 4 CO trunks, or bet- 
held in card positions 18 through 22. The console ween other PABX’s and the SX-200 for 2 tie 
control cards occupy positions 16 and 17, and the trunks. 

I 
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---------------------------------------- 
I 1 
I 

I 
31 SPEECH PATHS I 

I 
I I 
I 7 

1 
I 

STATIONS ; ----------- 

I 
LINES 

TONE CONTROL 

TO CENTRAL 
OFFICE 

I ’ 
I 
I 

I I , 
CONSOLE / 

CONSOLECONTROL 

I I I I I I 

I I 
SCANNER SCANNER 

i i 
i_-~~"""O"'""'_ i_-~~"""O"'""'_ 

-DATA/ADDRESS BUSS -DATA/ADDRESS BUSS 

RECEIVER RECEIVER 

POWER SUPPLY 
1 I 

COMMERCIAL 1 POWER SUPPLY 
POWER I 

I 
I I I I 

I 
I 
Lb----------------- -------- --_------__-_ I 

Fig. 3-l SX-200 Block Diagram 
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-MAINTENANCE PANEL 

-EQUIPMENT SHELF 2 

-EOUIPMENT SHELF 1 

RESERVE POWER SHELF 

Front View 

CABL; ENTRY PRIMARY POWER SUPPLY 

Rear View 

WEIGHT 1 HEIGHT 1 WIDTH 1 DEPTH 

290Ib ) 38.0111 1 23.5111 / 27.5111 ) 
1131 7kg) (960mm) (60Omm) (700mm) 

Fig. 4-I SX-200 Cabinet Layout 

! .  .  
/ .  
. :  
!  .  
:1 

j 
Page 11 



SECTION fvlITLSllO-98-100 

-1 2 3 4 5 6 7 8 9 IO 11 12 13 14 15 16 17 18 19 20 21 22- 

3 c 

FRONT VIEW 

SHELF 2 

FRONT VIEW 

SHELF 1 

Fig. 4-2 Shelf Card Positions 
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Receiver Card The Dual Receiver or Quad 
Receiver Cards respectively contain 2 or 4 
sets of rotary dial and DTMF receivers, 
which are used to detect dialed digits and 
transfer them to a temporary store for call 
processing. 

Console Control Card This card provides 
the interface between the common control 
and two consoles. The first console control 
card (in position 17) is assigned to Atten- 
dant Console 1 and the Maintenance Con- 
sole. The second console control card (in 
position 16) is assigned to Attendant Con- 
sole 2. 

Remote Control - PABX Card This card 
allows the PABX to be accessed from a 
remote maintenance centre for the purpose 
of conducting administrative, maintenance 
and test routines on the PABX. The card is 
not normally supplied with the PABX and 
forms part of the RMAT System (consult 
Section MITL9105/9110-98-101 Remote 
Maintenance, Administration and Test 
System). 

Tone Control Card All call progress tones 
are supplied by this card. In addition ,this 
card contains the DTMF and DP pulse 
generators, voice paging circuitry and 
diagnostic testing functions. 

Scanner Card Sequentially scans all 256 
ports to detect signals that require pro- 
cessor action. This card also contains the 
night bell, paging control relays, 2 digit 
display and the master reset button. 

PROM/CPU Card Contains part of the 
operating software in the form of a PROM 
card module. This card contains the 
microprocessor and associated circuitry. 

Memory Expander Card This provides addi- 
tional memory space for the operating pro- 
grams. 

PROM/RAM Expander Card Is identical to 
the memory expander card with the excep- 
tion of additional CMOS-RAM memory for 
customer data (Speed Call, Automatic 
Wakeup. Toll Control). 

RAMlCOS Card Provides CMOS-RAM 
memory for customer data and a scratch 
pad RAM memory. The CMOS memory is 

protected from power failure by a card 
mounted battery pack. 

Equipment Shelf 2 

4.03 To expand the system to its maximum 
capability, a second equipment shelf must 

be employed. Equipment shelf 2 is identical in 
construction to shelf 1 and provides an additional 
12 card positions, which may be used to house 
line or trunk cards. 

Primary Power Supply 

4.04 The SX-200 primary power supply generates 
48Vdc from a 115Vac or 230Vac power main 

input, and uses the 48Vdc to derive the system 
operating voltages of +8V, -5V, - lOV, -48V 
and 9OVac ringing voltage. 

4.05 The power failure transfer relays allow for 
the connection of up to 12 Central Office 

trunks to selected PABX stations in the event of a 
major system failure or a power failure. 

Attendant Console 

4.06 The layout of the SX-lOO/SX-200 attendant 
console is shown in Fig. 4-3. The three rows 

of buttons on the console faceplate are used to 
select and handle calls. Each button has a light 
emitting diode (LED) associated with it to indicate 
the operational status of the button. 

4.07 The console display area provides the at- 
tendant with specific information concern- 

ing the call which is being handled, as well as 
general information such as the time of day, and 
the busy/idle status of PABX stations and trunk 
groups. 

4.08 A brief description of the display, and the 
functions of each pushbutton is given 

below. 

Console Display 

4.09 Housed on the upper face of the console 
are the following displays: 

l TRUNK GROUP STATUS One LED per trunk 
group is used to signal the busy status of 
the group (BUSY). Another LED per trunk 
group is used to indicate that the attendant 
has changed the trunk group from dial ac- 
cess to attendant access (ATT). These in- 
dications are provided for up to 10 trunk 
groups. 

: . . 
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l CALL WAITING (CW) Indicates how many 
calls to the console are waiting to be 
answered. 

0 TIME A 12 hour or 24 hour digital clock is 
provided as a standard item. This display 
may optionally show the date. 

l ALARM This area contains three LEDs 
labelled MAJOR, CONSOLE, and MINOR. A 
MAJOR alarm indicates a serious system 
malfunction and that failure transfer cir- 
cuits have operated. A CONSOLE alarm in- 
dicates a console malfunction, and a 
MINOR alarm indicates that a non-essential 
circuit malfunction has been detected by 
the system. 

Fig. 4-3 Attendant Console 

NUMBER Displays the calling number. 
CLASS Displays the calling party class-of- 
service. 
ATT. Indicates that the attendant is talking 
to the calling party. 
INT. Identifies the call as an intercept call. 
RCL Identifies the call as a recall. 
DID Identifies the call as a Direct Inward 
Dial call to the attendant. 
MAN Identifies the call as a Manual Line 
Service call. 

l DESTINATION The destination area sup- 
plies specific information about the party 
called by the attendant. 

l BUSY LAMP FIELD The centre of the 
display area contains the busy lamp field 
which provides a LED for each of 150 sta- 
tions or trunks. When a station or trunk is 
busy, the associated LED is illuminated. 

l SOURCE This area provides specific infor- 
mation on any party who calls the atten- 
dant. 

NUMBER Displays the number of the called 
party. 

CLASS Displays the class-of-service of the 
called party. 

ATT Indicates that the attendant is talking 
to the called party. 

RING Indicates that the called parfy is ring- 
ing. 
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BUSY Indicates that the called party is 
busy. 
ERROR Indicates to the attendant that an 
invalid number has been dialed. 

Console Faceplate 

4.10 The console faceplate holds the following 
buttons. 

LAMP TEST This button, when pressed, 
causes all the console LEDs and seven- 
segment displays to turn on. In this way 
faulty LEDs or displays can be readily 
detected. 

ALARM RESET This button is pressed to 
reset the audible alarm signal in the event 
of an alarm and also displays an alarm iden- 
tification code in the Source and Destina- 
tion display areas. 

BELL OFF The console bell is disabled 
when this button is pressed. The LED 
associated with the button indicates the 
bell off condition. The bell can be reac- 
tivated by pressing the button again. 

IDENT. In the event of a faulty connection 
through the console, operation of this but- 
ton will display the circuits used in the con- 
nection. The circuits used are displayed for 
as long as the button is held down. When 
the console is idle pressing the ident key 
identifies the software installed in the 
PABX and the console identification. 

NIGHT 1 This button is used to switch the 
PABX into and out of night service 1. The 
associated LED when lit indicates that the 
PABX is in night service 1. 

NIGHT 2 This button is used to switch the 
PABX into and out of night service 2. The 
associated LED when lit, indicates that 
night service 2 has been selected. Night 
service 1 and night service 2 are mutually 
exclusive. 

ROOM RESTR The ROOM RESTR button is 
used to prevent unauthorized outgoing 
calls from guest rooms when they are va- 
cant. 

. 
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ROOM STATUS The function of this button 
is to monitor the status of each room. 
Pressing this button and dialing one of five 
possible single-digit codes indicates, on 
the BUSY LAMP FIELD display, which 
rooms correspond to a particular status 
condition. 

MSGE WAIT This feature is enabled by the 
attendant calling a room and pressing the 
MSGE WAIT button. This causes the room 
telephone to receive a burst of 3 rings every 
20 minutes or flash a special lamp. 

DO NOT DISTURB This feature enables a 
guest at his request not to receive incoming 
calls. 

CALLBACK This button allows the atten- 
dant to access the automatic callback 
feature. If a callback call has been 
answered the associated LED is on. 

CANCEL The cancel button is used to 
cancel a misdialed or busy call. 

HOLD I-4The attendant can place a current 
call on hold by pressing one of the hold but- 
tons. The associated LED will light to in- 
dicate that the hold circuit is busy. 

CALL BLOCK Certain rooms and all vacant 
rooms may be restricted from calling other 
rooms for specific time periods. 

FLASH This button is pressed to flash the 
telephone company operator on long 
distance calls. 

SERIAL CALL This button is pressed to 
enable incoming Central Office calls to 
recall to the console when the called sta- 
tion hangs up. If a call has been answered 
the associated LED is on. 

GUEST ROOM When this button is pressed 
and the room number dialed certain infor- 
mation will be displayed. 

(1) The room number and the “Message 
Register” status in the SOURCE 
display. 

Page 15 



SECTION M ITL911 O-98-1 00 

(2) The “Room Status” indicated by a 
digit (followed by “.I’ if the maid is in 
the room) and a set Wake-Up in the 
Destination display. 

(3) The “Do Not Disturb” status (indicated 
by DO NOT DISTURB lamp) 

(4) The “Message Waiting” status (in- 
dicated by MSGE WAIT lamp) 

(5) The “Controlled Outgoing Restriction” 
status (indicated by ROOM RESTR 
lamp) 

CONF. The conference button is used to set 
up an attendant conference. The 
associated LED flashes to indicate a recall 
from the conference, and remains in a 
steady on condition to indicate that the 
conference circuit is in use. 

PAGE Pressing the page button gives the 
attendant access to the paging equipment 
for as long as the button is held down. The 
associated LED indicates that the paging 
equipment is busy. 

OVERRIDE This button allows the atten- 
dant to override an existing conversation. 

REL This release button is used to release 
the attendant from connections made 
through the console. 

RECALL The LED associated with the 
RECALL button flashes to indicate a recall 
to the attendant. The recall may be 
answered by pressing the RECALL or 
ANSWER button. After answering, both the 
RECALL and ANSWER LEDs remain in a 
steady on condition. 

DIAL OThis button flashes to indicate a dial 
“0” call which may be answered by press- 
ing the DIAL 0 or ANSWER buttons. After 
answering, both ANSWER and DIAL 0 LEDs 
remain in a steady on condition. 

LDN l-4 The LEDs associated with these 
four buttons flash to indicate up to four dif- 

. 

. 

. 

. 

4.14 

ferent types of incoming trunk calls (eg. FX, 
CO, WATS, TIE). These may be answered by 
pressing the appropriate LDN button or the 
ANSWER button. After answering, both the 
LDN and ANSWER LEDs remain in a steady 
on condition. 

SOURCE This button is pressed to split the 
attendant to the source side of a call. The 
LED indicates the split condition to the 
source. 

BOTH This button is pressed to connect the 
attendant to both the source and destina- 
tion parties. The associated LED lights to 
indicate the three-way connection. 

DEST The destination button is pressed t0 
connect the attendant to the destination 
side of a call. The associated LED is ac- 
tivated whenever the attendant is split t0 
the destination. 

ANSWER This is a common answer button 
for calls appearing on the RECALL, DIAL 0 
and LDN I-4 buttons, The ANSWER LED 
flashes when any incoming.call appears on 
the console, and remains in a steady on 
condition when the call is answered. 

In addition to the buttons and LEDs 
described above, the console has a 12 digit 

key pad which is used for dialing all calls, an 
emergency transfer switch (mounted on the base 
of the console) which switches the PABX into 
failure transfer mode, and a volume control 
(mounted on the right side of the console) to vary 
the bell volume. 

4.15 All console buttons are non-locking. 

5. INSTALLATION & MAINTENANCE 
CONSIDERATIONS 

Installation 

5.01 Installation of the SX-200 is simplified by 
the use of connector-ended cables and 

plug-in printed circuit cards. The SX-200 is ship- 
ped with a complete set of installation and 
maintenance documentation. 
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5.02 Expansion of the SX-200 is achieved by the 
addition of printed circuit cards and ap- 

propriate programming. Instructions covering all 
aspects of expansion are included in the installa- 
tion and maintenance documentation. 

Maintenance 

5.03 Maintenance of the SX-200 is enhanced by 
the automatic diagnostics which, in most 

cases, can pinpoint faults to a printed circuit 

SECTION MITLSllO-98-100 
j. 

card. The repair person can also use a test line to 
select paths through the PABX in order to isolate 
faults. A system malfunction may be corrected by 
the replacement of a printed circuit card. Should a 
fault develop on a shelf backplane, the shelf 
assembly itself is easily replaced. 

: 
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1. GENERAL 

Introduction 

1.01 This section contains a description of the 
features and services provided by the SX- 100 
and SX-200 PABX’s. The selection of features 
and services are subject to minimal constraints, 
allowing each system to be configured to meet 
the individual requirements of the customer. 

Reason For Reissue 

1.02 This section has been reissued to update 
the manual to include all generic 205 in- 

formation for the SX-100 and SX-200 PABX’s. 

1.03 Detailed instructions for the programming 
and testing of each feature and service are 

given in the following sections: 

SECTION MITL9105/9110-98-105 

. MITLS 105/9 1 1 o-98-205 installation 
Forms 

l MITL9105/91 10-98-210 System Prog- 
ramming 

2. FEATURES AND SERVICES DESCRIPTION 

Introduction 

2.01 This part contains a description of each 
feature and service provided by the SX- 

100 or SX-200. Each description contains four 
parts: 

. Description - a detailed description of the 
feature or service. 

l Conditions - a list of any special con- 
ditions which should be taken into account 
when selecting the feature or service. 

l Programming - the parameters which must 
be programmed to allow selection and 
operation of the feature or service. 

l Operation - a brief description of the fea- 
ture operation. In a number of attendant 
feature operations the * symbol is shown. 
This is the attendant function access code 
(Feature Number 18) and can be program- 
med as any symbol or number that may be 
dialed from the console dial pad. Descrip- 
tion of maintenance feature operation as- 
sumes the access code 555 (feature num- 
ber) is used. SX-lOO/SX-200 Console 
Operating Instructions (9 1 1 O-037). SX- 
1 OO/SX-200 Extension Features Operation 
(9 1 1 O-03). 

2.02 This section lists all feature descriptions in 
alphabetical order. The names of the fea- 

tures used refer directly to the text of the SX- 
lOO/SX-200 documentation as closely as pos- 
sible, to allow direct reference from any part of 
the documentation. 

2.03 Tables 2-2 to 2-8 break all features listed 
in the Table of Contents into sections as 

shown in Table 2- 1. 
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Table 
Number 

Table Title 

2-2 Features and Services 
2-3 System Features 
2-4 Attendant Features 
2-5 Extension Features 
2-6 Maintenance Features 
2-7 Hardware Features 
2-8 Trunk Features 
2-9 System Option Conflicts 
2-10 Terminology Cross Reference 

TABLE 2-1 
TABLE CONTENTS 

2.04 The terminology of this practice is oriented 
to the terminology of all SX- 100/.8X-200 

documentation. Some terminology (for system 
options, features, etc.) is peculiar to the SX- 
100/.8X-200 and does not directly refer to 
standard industry terms for the features listed in 
Table 2-9. Table 2- 10 provides a cross- 
reference from the terms used in Table 2-8 to 
the terms used throughout this practice. 

2.05 The SX- lOO/SX-200 PABX’s are provided 
with various degrees of sophistictation in 

their software abilities. Note individual system 
Generic when referring to this documentation. 
Features which are supplied only by specific 
Generics carry a note eg. Generic 203/up. For an 
overview of the Generic abilities see Fig. 2- 1 
and reference Table 2-2. 

Generic 202 

Basic 
Software 

+ 
Generic 203 

Hotel/Motel Features 
DID 
Tenanting 

J 
Generic 204/205 General 

Multi Digit Toll Control 
Data Dump/Load 
Identified Trunk Groups 
identified Trunk Groups 
RS232 Port 
Multiple Trupk Group Access 

Generic 204/205 Specific 

J 
Generic 204 

J 
Generic 205 

Wake-Up Speed Call 
Traffic Measurement SMDR 

Fig. 2- 1 Generic Overview 
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TABLE 2-2 
FEATURES AND SERVICES 

202 203 204 205 
Account Codes . 

Alptianumeric Display for Attendant Position 0 l l l - 
Attendant Camp-On . . . * 
Attendant CCSA Access . . . 
Attendant Console (Maximum 2) . . . . 
Attendant Control of Trunk Group Access l l l l 

Attendant Controlled Conference . . . 
Attendant Flash Over Trunks . . . . 
Attendant I ockout . . . e 

Attendant Position (2 Max.) . . . . 

Attendant Transfer - All Calls . . . . 
Automatic Callback Busy/Don’t Answer 

(Station to Station Calls) 
. . . . 

Automatic Callback - Busy (Station to Trunk) . l l l 

Automatic Night Service Switching . . . . 
Automatic Queuing to Attendant Position l l l l 

Broker’s Call . . . . 
Busy Lamp Field . . . . 
Busy Verification of Station Lines . . . . 
Call Forwarding - All Calls . . . . 
Call Forwarding . Busy And Don’t Answer l l l l 

Call Forwarding . Busy Line (DID) . . . 
Call Forwarding - Don’t Answer (DID) . . . 
Call Hold --.. ._- 
Call Pick-Up 
Call Waiting Service 

. . . . 

Attendant Call Waitina . . . . 
Terminating Call Waiting . . . . 
Distinctive Tone Signals . . . . 

Calling Number Display to Attendant . . . 0 
Calls Waiting Indication at Attendant Position l l l l 

CCSA Access . . . 
Class of Service Display to Attendant . * . . 
Code Calling Access .  .  l .  

Code Restriction . . 
Conference Calling . . . . 
Contact Monitorf . . . . 
Controlled Outward Restriction .  l .  

Controlled Station-To-Station Restriction . . . 
Controlled Termination Restriction . . . 
Controlled Total Restriction ” . . 
Data Restriction . . . . 
Date Display on Console(s) . . 
Diagnostics . Automatic . . . . 
Dial Access to Attendant .  e .  l 

Digital Clock on Attendant Position . . . . 
Direct Department Calling (DDC) . . . . 
Direct Inward Dialing (DID) . . . 
Direct Outward Dialing (DOD) . . . . 
Direct Termination of Miscellaneous Circuits . . 

On Attendant Position (Paging)t 
. . 

Direct Trunk Group Selection (DTGS) . . . e 
Directed Call Pick-Up . . . . 
Hold-For- Pick-Up Option . . . . 
Distinctive Rinoino . . . . 
DTMF And/Or i&P On Attendant Position l * l l 

DTMF Calling 
DTMF To Dial Pulse Conversion 
Dump and Load of Customer Data 
Executive Override 
Flash for Attendant 
Flexible Numbering of Stations 
Foreign Exchange (FX) Access 

. . . . 

. . . . 
. . 

. . . . 

. . . . 

. e . . 
. . . . 

f’ Requires external customer provided equipment 

202 203 204 205 

Fully Restricted Station . . . . 
Identified Trunk Group . . 
Immediate Audible Ring on Attendant . . . . 

HandIt ed Calls 
lmmedia I.-. n:..- 

Ll2 ““ly . . . . 
Incoming va * p-ll Identification (ICI) . . . . 
Indication of Camp-On . . . . 
Intercept Treatment 

Attendant Intercept . . . . 
Intercent Tona . . . . 

‘r. , . , . , -  

Interposition Calling . ” . . 
Interposition Transfer . . . . 

Inward Restriction . . . 
Line Lockout With Warning . . . . 

Listed Directory Number (LDN) Service l l l l 

Loudspeaker Pagingf 
Direct Access by-Attendant 
Dial Arp=~ I-““” 

-,.,-one 
9w ̂  

.  .  .  .  

Message Waiting (Audible) . . . 
Message Waiting (Lamp) . . . 

sstriction . . . . 
1’. . . 

Miscellaneous Trunk Rc 
Multiple Listed Directory Numbers (LDN 
Multiple Access Codes for a sinale 

trunk group (10 max.) 
Music On Holdf . . . . 
Music on Attendant Position Holdf l l l l 

Night Console Position . . . . 
Night Service 

Fixed . . . . 
Flexible . . . . 

Night Station Service - Fixed Service l l l l 

Night Station Service - Full Service l l l l 

Origination Restriction . . . . 
Outgoing Trunk Call Back . . . . 
Outgoing Trunk Camp-On . . . . 
Outgoing Trunk Queueing . . . . 
Outward Res+rir+inn ,.Il”Ll”lI . . . . 
Power Failur, I.YIIUI us ‘P Tranrfnr Station . . . . 

Priority OII~IIP * a -  -  -- 
Privacy L_._ 
Radio Pagin’- __ 
Recall Dial Tone 

. . - - “ ”  

end Lockout 
n Accesst 

-  -  -  1 

. . . . 
. . . . 
. . . . 

Recorded Telephone Dictation Accessf l l l . 
Remote Access to PBX Services . . . . 
Remote Administration and Maintenance . . . 

(hardware option) . 

Re-ring From Toll (on Toll Terminal) l l l l 

Reserve Power (hardware option) . . . . 
Room Audit . 
Room Status . . . 
Rotary Dial Calling . . . . 
Route Advance . . . . 
Sa ed Nu ber Redial 
SerYial CalT” 

. 
. . . . 

Sharing (4 Tenant) l .  .  

Shared Attendant Service l .  .  

Single Digit Dialing (Non-conflicting) l . . . 

I 
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TABLE 2-2 (CONT’D) 
SYSTEM FEATURES AND SERVICES 

Single Digit Dialing (Conflicting) 
Speed Call 

System - wide 

202 203 204 205 
. . . 

. 

Tie Trunk Access 
Timed Reminders 
Toll Restriction 

202 203 204 205 . . . . 
. . . . 

Solittina 
FOne-Way Manual Splitting 

Two-Way Manual Splitting 
One-Way Automatic Splitting 
Two-Way Automatic Splitting 

Station Huntina 

. . . . 

. . . . 

. . . ‘ 

. . . . 

Terminal Hunting . . . . 
Circular Hunting . . . . 
Secretarial Hunting 

Station Message Detail Recording 
Station Message Register Service 

Electronic Storage and Display 
Internal Charging 

. . . . 
. 

. . . 

. . . 

. . . 
Station Override Security . . . . 
Station-to-Station Calling . . . . 
Straightforward Outward Completion . . . . 
Switched Loop Operation 
Tandem Tie Trunk Switching 
Termination Restriction 
Threeway Conference Transfer 

. . . . 
. . . 

. . . . 

. . . . 
Through Dialing . . . . 

Battery Reversal . . . . 
O/l Access . . . . 
Multi Digit .  l 

Toll Terminal Access . . . . 
Total “Do Not Disturb” Display . . . 
Total “Message Waiting” Display . . . 
Total “Room Status” Disolav . . . 
Traffic Data Collectionf ’ ’ . 
Traffic Displ lay to Customer . 
Transfer into uusy . . . 
Trunk Answer From Any Station . . . . 
Trunk Group Busy (TGB) Indicators on _ _ _ _ 

Attendant Position - .^., -... 
1 - - I 

r runk status hreld 
Trunk-To-Trunk Connections 

. . . . 

. . . . 
Trunk Verification by Customer (TVC) l l l . 
Trunk Verification by Station (TVS) . . . . 
Uniform Call Distribution (UCD) . . . . 
Wake- UD Service . -8~ ~~ -- 
WATS Access . . . . 
Wideband Data Switching . . . . 
Wide Frequency Tolerant Power Plant l l l l 

t Requires external customer provided equipment 

. 

. 

. 

. 

. 

. 

. 

. 

TABLE 2-3 
SYSTEMFEATURES 

Alarm Indication 
Call Forwarding - Busy (System - DID, 
CCSA, Dial In Tie Trunks) 
Call Forwarding - Don’t Answer (System - 
DID, CCSA, Dial In Tie Trunks) 
CCSA 
Class of Services (I 6) 
Common Alerting Devices (Nightbells, Con- 
sole less operation) 
Contact Monitor 
DID/Dial-ln/CCSA Vacant/Illegal Access In- 
tercept to Attendant 
DID to Non CO Trunk via Attendant Inhibit 
Discriminating Ringing 
DTMF Signal Rings 

. 

. 

. 

. 

. 

. 

. 
l 

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

DTMF to Rotary Dial Conversion 
End of Dial Signal on Outgoing Trunks 
First Digit Toll Deny 
Fixed Night Service 
Flexible Night Service 
Flexible Numbering Plan 
Immediate Ring 
Inhibit Automatic Supervision 
Illegal Access Intercept to Attendant 
Limited Wait for Dial Tone 
Lockout Alarm 
Maid in Room 
Meet-Me Conference 
Message Register Audit 
Message Register Print 
Message Waiting 
Message Waiting Print 
Minor Alarm Contact 
Mixed Station Dialing 
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. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

e 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

t 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Multi Console Operation 
Multiple Trunk Groups with Overflow 
Multiple Trunk Group Access Codes 
Night Service Automatic Switching 
Paging Access 
Room Status 
Room Status Audit 
Single Digit Dialing 
SMDR 
Speed Call 
Station Transfer Security 
Switchhook Flash Timer 
System ldentif ier 
System Options 
Tenant Service 
Through Dialing 
Traffic Measurement 
Trunk Answer from any Station (TAFAS) 
available during the day 
Trunk Answer from any Station (TAFAS) 
(Night Service) 
Trunk Recall Partial Inhibit 
Vacant Number Intercept to the Attendant 
Variable Timers 

TABLE 2-4 
ATTENDANT OPTIONS 

Alarm Indication 
Attendant Bell Off 
Attendant Busy Override 
Attendant Called Number Display 
Attendant Call Forward Setup and Cancel 
Attendant Callback Cancel 
Attendant Calling Number Display 
Attendant Calls Waiting Display 
Attendant Camp-On with Indication 
Attendant CCSA Access 
Attendant Class of Service Display 
Attendant CO Trunk - CO Trunk Connect 
Enable 
Attendant CO Trunk - Non CO Trunk Con- 
nect Enable 
Attendant Console Emergency Transfer 
Attendant Console Flash 
Attendant Controlled Conference 
Attendant DISA Code Setup 
Attendant Functions 
Attendant Hold Circuits 
Attendant Individual Trunk Access 
Attendant Jacks 

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

0 

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  
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Attendant Lamp Test 
Attendant Lock Out 
Attendant Non CO Trunk - Non CO Trunk 
Connect Enable 
Attendant Secrecy 
Attendant Serial Call 
Attendant Station Busy Out 
Attendant Timed Recall 
Attendant Transfer All Calls 
Attendant Trunk Busy Out 
Both Button Enable 
Both Mode Standard 
Busy Lamp Field 
Busy Trunk Release 
Busy Verification 
Callback Button 
Call Blocking 
Call Selection 
Console Date Display 
Control of Trunk Group Access 
Controlled Outgoing Restriction Setup 
Controlled Station Restriction (Do Not Dis- 
turb) 
Digital Clock 12 or 24 Hours 
Direct Trunk Access 
Guest Room Button 
Individual Trunk Access 
Listed Directory Numbers 
Message Waiting Display 
New Call Tone 
Page Button 
Trunk-to-Trunk Connections - Attendant 

TABLE 2-5 
EXTENSION OPTIONS 

Automatic Callback - Busy 
Automatic Callback - Don’t Answer 
Automatic Station Release 
Automatic Wake-Up (Alarm Call) 
Broker’s Call 
Call Forwarding - Busy (Extensions) 
Call Forwarding - Don’t Answer 
(Extensions) 
Call Forwarding - Follow Me 
Call Forwarding System Inhibit 
Call Hold 
Call Park 
Call Retrieve 
Camp-On 
Can Flash if on an Incoming Trunk 
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Can Flash if Talking to an Extension 
Cannot Dial a Trunk After Flashing if Hol- 
ding or in Conference with a Trunk 
Cannot Dial a Trunk After Flashing 
Controlled Station Restriction (Do Not Dis- 
turb) 
CO Trunk via Attendant inhibit 
Data Security 
Dial Access to Attendant 
Dial Call Pick-Up 
Directed Call Pick-Up 
Direct Outward Dialing 
Discriminating Dial Tones 
Do Not Disturb - see Controlled Station 
Restriction 
Do Not Overflow (Trunks) 
DTMF Dialing 
Executive Busy Override (Extension) 
Extension Trunk to Non CO Trunk Connect 
Feature Access 
Flash for Attendant 
Flash Disable 
Hold Pick-Up 
Hunting 
Inward Restriction 
Manual Line 
Message Registration 
Multiple Extensions 
Never a Consultee 
Never a Forwardee 
No Dial Tone 
Non - CO Trunk via Attendant Inhibit 
Originate Only 
Outgoing Trunk Callback 
Outgoing Trunk Camp-On 
Paging (Extensions) 
Pick-Up Groups 
Receive Only 
Room Status - Update 
Station Conference 
Station Override Security 
Station Transfer Consultation Hold Add/On 
Toll Restriction 
Transfer Dial Tone 
Trunk Answer From Any Station (TAFAS) 
(Night Service) 
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TABLE 2-6 
MAINTENANCE FEATURES 

Customer Data Dump/Load 
Diagnostics 
Maintenance Function 
Programming and Maintenance Security 
Receiver - Busy Out 
Receiver - Direct Selection 
Remote System Reset Protection Override 
Reset the System 
Speech Path - Busy Out 
Speech Path - Direct Selection 
Test Line 

TABLE 2-7 
HARDWARE OPTIONS 

E&M Trunks 
Ground Start Trunks 
Loop Start Trunks 
Printer and Recording Devices 
RMAT 
Reserve Power Supply 
220V Operation 

TABLE 2-8 
TRUNK FEATURES 

Answer Supervision Detection 
DID - Loop Dial Tie Trunks 
Dial In Tie Trunks 
Dictation Trunks 
DID/Dial In/CCSA 
Direct In Lines 
Direct Inward Dial (DID) Trunks 
Direct Inward System Access (DISA) 
Failure Transfer 
Ignore Reversal 
Outgoing Audio Inhibit Until Answer Super- 
vision 
Toll Reversal 
Tie Trunks 
Trunk Groups - Two Types 
VNL - Trunks 
Wait for Dial Tone 



System 
Option 

105 
106 
132 
134 
156 
172 
173 
190 
205 
210 
191 
193 
194 
195 
294 
205 

TABLE 2-9 
SYSTEMOPTION CONFLICTS 

113 114 121 190 203 205 208 

X 
X 

x x 
x x 
x x 
x x x 
x x x 
x x 
X 

X 
X 
X 
X 
X 
X 

X 

TABLE 2-10 
TERMINOLOGY CROSS REFERENCE 

Alphanumeric Display for Attendant Position - Console 
Date Display, Alarm Indication, Busy Lamp Field 

Attendant Console (maximum 2) - Multi Console Opera- 
tions, Tenant Service 

Attendant Control of Trunk Group Access - Attendant 
Individual Trunk Access, Attendant Trunk Busy Out, Busy 
Trunk Release, CO Trunk Via Attendant Inhibit, Do Not 
Overflow Trunks, Identified Trunk Groups, Call Blocking, 
Multiple Trunk Access Codes, Trunk Busy Out Enable, 
Trunk Groups, Trunk Groups Two Types, Control of Trunk 
Group Access 

Attendant Flash Over Trunks - Attendant Console Flash 

Attendant Lockout - Attendant Lock Out, Call Blocking, 
Attendant Trunk Busy Out, Attendant Station Busy Out, 
Lockout Alarm Enable 

Attendant Position (2 Maximum) - Multi Console Opera- 
tion Tenant Operation 

Attendant Transfer All Calls - Attendant Transfer All 

SECTION MITL9105/9110-98-105 

Calls, Night Service Automatic Switching 

Automatic Callback Busy/Don’t Answer (Station to Station 
Calls) - Automatic Callback Busy, Automatic Callback 
Don’t Answer, Outgoing Trunk Call Back 

Automatic Queuing to Attendant Position - Call Selection 

Call Forwarding - All Calls - Call Forwarding - Busy 
(Extensions), Call Forwarding - Busy (System - DID, 
CCSA, Dial In Tie Trunks), Call Forwarding - Don’t An- 
swer (Extensions), Call Forwarding - Don’t Answer 
(System - DID, CCSA, Dial In Tie Trunks), Call Forwarding 
- Follow Me 

Call Forwarding Busy and Don’t Answer - Call Forwarding 
- Busy (Extensions), Call Forwarding - Busy (System - 
DID, CCSA, Dial In Tie Trunks), Call Forwarding - Don’t 
Answer (Extensions), Call Forwarding - Don’t Answer 
(System - DID, CCSA, Dial In Tie Trunks) 

Call Forwarding - Busy Line (DID) - Call Forwarding - 
Busy (System - DID, CCSA, Dial In Tie Trunks) 

Call Forwarding - Don’t Answer (DID) - Call Forwarding - 
Don’t Answer (System - DID, CCSA, Dial In Tie Trunks) 

Call Hold - Attendant Hold Circuits, Call Hold, Hold Pick- 
Up, Trunk Recall Partial Inhibit 

Call Pick-Up - Directed Call Pick-Up, Hold Pick-Up, Call 
Park 

Call Waiting Service - Attendant Calls Waiting Indicator, 
Attendant Camp-On With Indication, Attendant Timed Re- 
call, Call Retrieve, New Call Tone Enable, Transfer Dial 
Tone 

Calling Number Display to the Attendant - Attendant 
Calling Number Display 

Calls Waiting Indication at Attendant Position - Attendant 
Calls Waiting Indicator 

Class of Service Display to Attendant - Attendant Class 
of Service Display 

Code Calling Access 

Conference Calling - Attendant Controlled Conference, 
Meet-Me Conference 

Controlled Station-To-Station Restriction - Call Blocking 
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SECTION MITL9105/9110-98-105 

Data Restriction - Data Security Manual Originating Line Service - Manual Line 

Date Display on Console(s) - Attendant Date Display Manual Terminating Line Service - Originate Only 

Diagnostics Automatic - Diagnostics Meet Me Conference - Meet Me Conference, Attendant 
Controlled Conference 

Direct Department Calling KIDC) - Dial In Tie Trunks, 
Manual Line Miscellaneous Trunk Restriction - Class of Service, Trunk 

Groups, Trunk Group - Two Types 
Direct Inward Dialing - DID/Dial InKCSA, DID - LOOP 
Dial Tie Trunks, DID to Non CO Trunk via Attendant Inhibit, 
Dial Trunks, Direct Inward System Access 

Multiple Listed Directory Numbers - Listed Directory 
Numbers 

Direct Termination of Miscellaneous Circuits on Attendant Multiple Access Codes for a single trunk group - Multiple 
Position (Paging) - Page Button Enable, RMAT Trunk Access Codes 

Direct Trunk Group Selection (DTGS) - Direct Trunk Ac- 
cess 

Night Station Service - Fixed Service - Trunk Answer 
From Any Station (TAFAS) Available During the Day, Trunk 
Answer From Any Station (TAFAS) Night Service 

Directed Call Pick-Up - Directed Call Pick-Up, Hold Pick- 
UP Night Station Service - Full Service 

Distinctive Ringing - Discriminating Ringing Origination Restriction - Originate Only 

DTMF and/or DCXP on Attendant Position - Dial Pulse 
Signalling, DTMF to Rotary Dial Conversion to Pulse Con- 
version, DTMF Signalling 

Outgoing Trunk Callback - Automatic Callback Busy, 
Automatic Callback Don’t Answer 

Outgoing Trunk - Camp-On 
Dump Load of Customer Data - Customer Data Dump Load, 
Data Security Outward Restriction - Illegal Access Intercept to Atten- 

dant, Receive Only 
Fully Restricted Station - Originate Only, Receive Only 

Power Failure Transfer-Station - Failure Transfer 
Immediate Audible Ring on Attendant Handled Calls - 
Immediate Ring Priority Queue - Call Selection 

Privacy and Lockout - Secrecy 

Recall Dial Tone - Transfer Dial Tone 

Incoming Call Identification (ICI) - Attendant Calling 
Number Display, Attendant Class of Service Display 

Identification of Camp-On - Attendant Camp-On with 
Indication, Camp-On Remote Access to PBX Services - Direct Inward System 

Access (DISA) 

Remote Administration and Maintenance - RMAT 
Intercept Treatment - First Digit Toll Deny, Illegal Access 
Intercept to the Attendant 

Interposition Calling - Tenanting, Multi Console Operation Reserve Power (hardware option) - Reserve Power, Con- 
tact Alarm 

Line Lockout With Warning - Lockout Alarm Enable 
Rotary Dial Calling - DTMF to Rotary Dial Conversion to 
Pulse Conversion Loudspeaker Paging - Page Button Enable, Paging 

(Extension) 
Route Advance - Class of Service, Multiple Trunk Groups 
with Overflow Main/Satellite Service - Tenanting, Multi Console Opera- 

tion 
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Serial Call - Attendent Serial Call 
Through Dialing - Direct Outward Dialing 

Sharing (4 Tenant) - Multi Console Operation, Tenanting 

Shared Attendant Service - Tenanting, Multi Console 
Operation 

Splitting - Both Button Enable, Both Mode Standard 

Station Hunting - Hunting 

Station Message Detail Recording - SMDR SECTION 
MITL9105/9110-98-451 

Station Override Security - Data Security 

Straightforward Outward Completion - Direct Outward 
Dialing 

Switched Loop Operation - Attendant Calls Waiting In- Trunk Verification by Customer (TVC) - individual Trunk 
dicator, Loop Start Trunks Access 

Tandem Tie Trunk Switching - Tie Trunks 

Termination Restriction - Manual Line, Illegal Access 
Intercept to Attendant 

Threeway Conference Transfer - Meet Me Conference, 
Attendant Controlled Conference 

Timed Reminders - Extensions, Serial Call 

To Restriction - Multi Digit Toll Control, Toll Restriction 

Traffic Data Collection - Traffic Measurement 

Traffic Display to Customer - Traffic Measurement 

Transfer into Busy - Camp-On 

Trunk Group Busy (TGB) Indicators on Attendant Position - 
Trunk Groups, Busy Lamp Field 

Trunk-to-Trunk Connections - Trunk-to-Trunk Connec- 
tions Extensions 

Trunk Verification by Station - Individual Trunk Access 

Uniform Call Distribution (UCD) - Hunting 

Wake-Up Service - Automatic Wake-Up Alarm Call 

WATS Access - Multiple Trunk Access Codes 
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SECTION MITL9105/9110-98-105 

Alarm Indication 

Description 

I 

Each attendant console is equipped with three alarm lamps; MINOR, MAJOR and 
CONSOLE. The minor alarm lamp, when lit, indicates that the system has detected a 
malfunction which has not seriously degraded the customer’s service. A major alarm 
indicator is caused by the system detecting a failure which affects the complete 
system operation and indicates that a failure transfer has taken place. The console 
alarm is raised when a malfunction affecting the console operation is detected. If the 
PABX is equipped with an optional reserve power supply, there are provisions for a 
“battery on” indicator. This indicator may be wired to provide a Contact Monitor alarm 
to alert the attendant that the system is on battery (i.e. AC power failure). See 
SECTION MITL9105/9110-98-200. See SECTION MITL9105/9110-98-500 General 
Maintenance Information. 

Conditions 

. None 

Programming 

l None 

Operation 

Major Alarm: 

. MAJOR alarm lamp lit, Power Fail Transfer automatically takes place, an error 
code may be displayed (see Table 4-3 SECTION MlTL9105/9110-98-500). 

Minor Alarm: 

. MINOR alarm lamp flashes, tone ringer sounds. Press and hold down console 
ALARM RESET button - MINOR alarm lamp lights solidly, tone ringer sound 
stops, SOURCE and OESTINATION displays show information describing the 
cause of the alarm condition. 
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SECTION MITL9105/9110-98-105 

Attendant Bell Off 

Description 

Selection of this option activates the attendant console BELL OFF button. Pressing the 
button turns off the console tone ringer; incoming calls are identified by flashing LEDs 
only. Pressing the BELL OFF button again enables the console bell. 

Conditions 

l None 

Programming 

l Select System Option 122 (Bell Off Enable). 

Operation 

To disable the console tone ringer: 

. Press the BELL OFF button - BELL OFF lamp is lit. 

To enable the console tone ringer: 

. Press the BELL OFF button - BELL OFF lamp is dark. 
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Attendant Busy 
Override 

Description 

This option allows the attendant who encounters a busy connection, to override the 
connection and enter the call. Before the attendant enters the connection, all parties in 
the call hear an 800ms burst of warning tone, after which the attendant is connected 
to the call and the warning tone continues for a further 200ms. A single 200ms burst 
of warning tone is repeated every six seconds for the duration of the override. If the 
call cannot be overriden. reorder tone is returned. 

Conditions 

. If a call includes an extension with Option Number 41 (Data Security) in its 
COS, no party in the call can be overridden. 

. Override can only be performed on an established (talking) call. 
l Override cannot be performed on an attempted trunk group access. 
l A call cannot be overriden by two parties simultaneously. 

Programming 

l Select System Option 120 (Attendant Busy Override). 

Operation 

Having reached a busy number or individual trunk: 

l Press and hold down the console OVERRIDE button. 
- All parties in the connection hear the warning tone, you are connected to 

the call. 
l Release the OVERRIDE button. 

- You are released from the call. 
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SECTION MITL9105/9110-98-105 

Attendant Call 
Forward Setup and 
Cancel 
Generic 203 

Description 

This feature allows the attendant to set up, review and cancel call forwarding for any 
extension. (The extension for which the attendant sets up forwarding need not have any 
of the call forwarding features in its COS). The attendant may also set up call 
forwarding from the extension to the attendant. 

Conditions 

l The extension to which the calls are forwarded must not have Option Number 
38 (Never a Forwardee) in its COS. 

l The attendant can only set up a forwarding type for which a feature access 
code has previously been assigned (features 3, 4 and 5). 

. It is not possible to set up or cancel call forwarding for an extension whose 
number begins with #. 

. If in multi-tenant mode, Cancel All Call Forwarding only cancels forwarding for 
the current tenant. 

Programming 

l None 

Operation 

To set up Call Forwarding: 

l Dial * 11 followed by the number of the forwarding extension. 
l Dial the call forwarding type - 

1 q Call Forwarding - Busy 
2 = Call Forwarding - Don’t Answer 
3 q Call Forwarding - Follow Me 

l Dial the number of the extension to which the calls are to be forwarded, or the 
access code of the attendant (Feature Number 1) if the call is to be forwarded 
to the attendant. 

l Press the RELEASE button. 

To review Call Forwarding for an extension: 

l Dial * 11 followed by the number of the extension. 
- The console SOURCE display shows the extension number dialed, followed 

by the call forwarding type. The DESTINATION display shows the extension 
number to which the calls are to be forwarded. 

l Press the RELEASE button. 

To cancel Call Forwarding for a single extension: 

. . 

l Dial * 11 followed by the extension number. 
l Oial # 
l Press the RELEASE button. 
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To cancel Call Forwarding for all extensions: 

l Dial * 11 # yL- 
l Dial # 
. Press the RELEASE button. 
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Attendant Callback 
Cancel 

SECTIBN MITL9105/9110-98-105 

Description 

The attendant may cancel all system callbacks from the console. 

Conditions 

. None 

Programming 

l Assign an access code to Feature number 18 (Attendant Function) 

Operation 

l Dial *4 
l Dial # 
. Press the RELEASE button. 

- All callbacks are cancelled. 

:- : 
:.& 

: :--:: . . . . 
: 

I 

j .; :; 
, ./.,- 

::..<- 
!.. ~ 
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SECTION MITL9105/9110-98-105 

Attendant Called 
Number Display 

Description 

If the attendant dials an extension or trunk access code, that number will appear in the 
first three segments of the DESTINATION display. The Class of Service of the 
extension or trunk will appear in the last segment of the DESTINATION display. The 
ATT LED in the DESTINATION and SOURCE displays will light. If the extension or trunk 
is busy the BUSY LED will light. If the extension or trunk is available the RING LED will 
light. If an invalid number is dialed, the error lamp will be lit in the DESTINATION 
display. 

Conditions 

l None 

Programming 

9 Complete all system programming as per SECTION MITL9105/9110-98-205. 

Operation 

l None 
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Attendant Calling 
Number Display 

Description 

A trunk or extension that calls to the attendant will have its number displayed. This 
will appear in the first three segment of the SOURCE display when the ANSWER button 
is pressed. The Class of Service will be displayed in the last segment of the SOURCE 
display. 

I,. ::. ? . 
.- 

Conditions 

l None 

Programming 

l Complete all programming as per SECTION MITL9105/9110-98-205. 

Operation 

l None 
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Attendant Calls 
Waiting indicator 

Description 

The attendant may have calls that are directed to the console (outside trunks and PABX 
extensions) queued. The total number of calls in the queue will be displayed in the CW 
(Call Waiting) display. The console tone ringer will ring and one of the call LEDs may 
flash (Dial 0, LDN 1, 2, 3 or 4) with the ANSWER LED. 

Conditions 

. None 

Programming 

. None 

Operation 

. None 
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Attendant Camp-On 
with Indication 

Description 

This feature allows the attendant to connect calls to busy extensions or trunks for 
automatic completion when the busy party becomes free. 

When a call is Camped-On to an extension, the called extension, and only that 
extension, will hear a burst of Camp-On tone indicating the existence of a Camped-On 
call. If the Camped-On call is a trunk, two bursts of Camp-On tone are given. If the 
Camped-On call is an extension, a single burst of tone is given. 

Calls that are not completed within the Camp-On timeout will recall to the console. 

If Music on Hold is provided, the Camped-On party will hear music until the called 
party answers or the call recalls to the console. 

Conditions 

. If System Option 118 (Attendant Camp-On) is not selected, an attempt to 
Camp-On a call to a busy number will result in the call being released when 
the console RELEASE button is pressed. 

. Extensions with COS Option Number 41 (Data Security) selected may have a call 
Camped-On, but the extension will not receive the Camp-On tone. 

. If the called party is on Hold when the Camp-On is initiated, and Music On 
Hold is provided, the music is removed while the Camp-On tone is applied. 

Programming 

. Select System Option 118 (Attendant Camp-On). 

. If System Option 139 (Attendant Timed Recall - Camp-On-20s) is selected the 
recall time is 20 seconds. 

l If System Option 140 (Attendant Timed Recall- Camp-On-40s) is selected the 
recall time is 40 seconds. 

. If neither System Option 139 nor 140 is selected, the recall time is 30 seconds. 

Operation 

To Camp-On a call to a busy number: 

l The number you have called is busy. 
. Press the RELEASE button - this automatically Camps-On the calling party to 

the busy number. 

I 
.._ 
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Attendant CCSA 
Access 

Description 

The attendant may access the common controlled switching arrangement trunks. These 
trunks are similar to DID trunks in all respects except that they are considered to be 
Non-CO and may be used as bothway trunks. For further information see Direct Trunk 
Access and CCSA Generic 203/204. 
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Attendant Class of 
Service Display 

Description 

The attendant may display the Class of Service of any extension or trunk in the 
system. The Class of Service will appear in the last two segments of the SOURCE or 
DESTINATION displays over the title of CLASS. For further information see Class of 
Service. 

Conditions 

* None 

Programming 

l Complete all programming as per SECTION MITL9105/9110-98-105. 

Operation 

l None 
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Attendant CO Trunk - 
CO Trunk Connect 
Enable 

Description 

Selection of this option allows the attendant to connect a CO trunk call to another CO 
trunk, then release the call from the console. See End of Dial Signal for Outgoing 
Trunks. 

Conditions 

. In Generic 203 and above, two or more trunks may be connected in an Attendant 
Controlled Conference. 

l At least one of the trunks in the connection must provide release supervision or 
the trunk connection will not automatically release from the system when the 
call is completed. 

k Programming 
R - 0 

k y\ l Select System Option 129 (Attendant CO Trunk - CO Trunk Connect Enable). 
c? l System Option 129 may be selected in conjunction with System Options 130 

Q 4 
3 

(Attendant CO Trunk - Non CO Trunk Connect Enable) and 131 (Attendant Non Co 
” \cj Trunk - Non CO Trunk Connect Enable). 

Operation 

After answering an incoming trunk call, or establishing an outgoing trunk call: 

. Dial the trunk group access code of the required outgoing CO trunk. 
l Dial the required CO number. 

l Wait for the called party to answer. 
l Press the RELEASE button - the two trunks are connected together. 

ji. 
t: 
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Attendant Console 
Emergency Transfer 

Description 

If the PABX goes completely out of service and the MAJOR ALARM LED is not on, the 
EMERGENCY TRANSFER switch may be activated. It is located on the base of the 
console and may be used to manually set the PABX into the emergency transfer 
position. 

Conditions 

. Operation of the switch will disconnect all existing calls. It may connect up to: 
six trunks for an SX-100 or twelve trunks for an SX-200, to extensions for 
direct out lines. 

When the transfer switch is returned to normal calls on the transfer trunks will not be 
dropped. The trunk will be released after the extension goes on hook. 

Programming 

. No programming is required but hard wiring details are discussed in SECTION 
MITL9105/9110-98-200. 

Operation 

To operate the emergency transfer: 

. Push the switch to the Transfer position. 

To restored normal operation: 

l Push the switch to the Normal position. 

:_ 
cr 

I, 
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Attendant Console 
Flash 

Description 

The attendant may flash for the long distance operator by pressing the FLASH button. 

Conditions 

l The attendant must be on a long distance trunk that the long distance operator 
has assisted on. 

Programming 

l None 

Operation 

l After answering an attendant recall, the extension wants to be reconnected to 
the long distance operator. 

. Press the FLASH button several times. 
- Wait for long distance operator to answer and advise theoperator of the 

operator of the situation. 
l Press the RELEASE button. 

Page 26 



SECTION MITL9105/9110-98-105 

Attendant Control led 
Conference 
Generic 203/204 

Description 

This feature allows the attendant to set up a conference with up to six conferees plus 
the attendant. The conferees may be any combination of extensions and trunks. To set 
up a conference the attendant must have a completed Source and/or a Destination call. 
If only one party is in the conference it will hear music, if provided. Each the 
attendant enters the conference,all parties in the conference hear a warning tone. The 
attendant may reenter the conference or be recalled to the conference, by an extension 
switchhook flash, at any time. 

: 
:’ .I 
:: 

Conditions 

l Parties may be added to the conference by the attendant only. 
l If Tenant Service Separate Consoles is selected two Attendant Controlled 

Conferences may be in progress simultaneously. 
l If a single tenant or multi tenant with shared consoles is selected, only one 

conference may be active at a time. 
. If two or more trunks are to be connected to the conference, the required trunk 

to trunk parameters must be selected. 
’ 

l The conference must not contain trunks for which automatic release supervision 
is not provided. 

. If the conference contains only a single party for more than one minute, the 
party recalls to the attendant as a RECALL, and the conference is terminated. 

Programming 

l Select System Option 119 (Attendant Controlled Conference). 
l Select the required Trunk to Trunk Connect System Options - System Option 

Numbers 129 (Attendant CO Trunk - CO Trunk Connect Enable), 130 (Attendant 
CO Trunk - Non CO Trunk Connect Enable), and 131 (Attendant Non CO Trunk - 
Non CO Trunk Connect Enable). 

Operation 

After establishing a Source, Destination or both: 

l Press the CONF button - the CONF lamp lights, the SOURCE display clears, the 
DESTINATION display shows C (plus tenant number if tenanting with shared 
consoles). 

l Press the RELEASE button. 
a Dial the number of the next party - when the party answers. 
l Press the CONF button - you and the called party are connected to the 

conference. 
. Press the RELEASE button - the called party remains in the conference, the 

console is released and becomes idle. 
. Dial the number of the next party. When the party answers, repeat the above 

two steps. 

/,,__ 
1. ., 
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Attendant Date 
Display 

Description 

The attendant may set, modify or display the date from the console. This date will 
appear on all SMDR, Traffic Measurements and Data dumps. 

Description 

l The date and the time may not be displayed simultaneously. 
l Some Traffic Measurements may be lost with a date change. 
l This option is only available in Generic 204/up. 

Programming 

l Assign an access code to Feature Number 18 (Attendant Function). 

Operation 

To display the date: 

l Press the IDENT button. 
- The date appears in the time display. 

To change or set the date: 

l Dial *15 (where * is the Attendant Function). 
. Dial 3 or 4 digit date (one or two digit month, two digit day). 
l Press the RELEASE button. 

Page 28 



SECTION MITL9105/9110-98-105 

Attendant DISA Code 
Setup Enable 

Description 

This option allows the attendant to change the Direct Inward System Access (DISA) 
security code that a caller must dial to access the system. 

Conditions 

. The DISA code cannot conflict with the numbering plan. 
l The DISA code is limited to a maximum of 4 digits. 
l The DISA code cannot be displayed. 
l An attendant may change a DISA code, irrespective to what tenant the DISA 

code is applied to. 
l An attendant cannot delete the DISA code, it may only be deleted via Program- 

ming. 
l Only one DISA code may be assigned irrespective of the number of tenants. 

Programming 

l Select System Option 135 (Attendant DISA Code Setup Enable). 
l Assign an access code to Feature Number 21 (Direct Inward System Access). 

Operation 

. Dial * 7 
l Dial the new 1, 2, 3 or 4 digit DISA code. 
. If a new code is not entered the existing code will remain in effect. 
. Press the RELEASE button - the new DISA code is in effect. 
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Attendant Function 

Description 

By assigning a code to the Attendant Function the attendant may access all Attendant 
Function codes. For further information see table 6-3 of SECTION 
MITL9105/9110-98-500. 

Conditions 

. None 

Programming 

. Assign a code to Feature Number 18 (Attendant Function). 

Operation 

l See table 6-3 of SECTION MITL9105/9110-98-500. 
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Attendant Hold 
Circuits 

Description 

The attendant may put an extension or trunk on hold at any one of four HOLD positions. 
The system may be programmed for a call hold recall of a variable time (see Variable 
Timers). 

Conditions 

. None 

Programming 

. For a Call Hold recall of 20 seconds select System Option 143 (Attendant 
Timed Recall - Hold - 20 seconds). 

l For a Call Hold recall of 40 seconds select System Option 144 (Attendant 
Timed Recall - Hold - 40 seconds). 

Operation 

To put a call on hold at the console: 

. Press the answer button when call rings console. 

. Press any HOLD button (l-4) call is put on hold. 

To retreive a call on hold at the console: 

l If the call has been recalled by a call hold timeout, the HOLD button LED will 
flash. By fered to the SOURCE or the DESTINATION if there is a SOURCE 
already. 

. If the call is to be recalled before a timeout the attendant may press the HOLD 
button where the call is being held. By pressing the HOLD button the call will 
be transfered to the SOURCE or the DESTINATION if there is a SOURCE already. 
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Attendant Individual 
Trunk Access 

Description 

The attendant may access an individual trunk to; busy or debusy it, dial out on it or 
make a night service assignment. 

Conditions 

l None 

Programming 

l Assign an access code to Feature Number 18 (Attendant Function). 

Operation 

To busy out an individual trunk: 

l Dial *9 
. Dial individual trunk access number (equipment number). 
l Dial * 
l Press the RELEASE button. 

To debusy an individual trunk: 

l Dial *9 
. Dial individual trunk access number (equipment number). 
l Dial # 
l Press the RELEASE button. 

To access an individual trunk: 

l Dial *2 
l Dial individual trunk access number (equipment number). 
l Dial * 
. Press the RELEASE button. 

To make a flexible night service assignment: 

. Dial *3 
l Dial individual trunk access number (equipment number). 
l Press the NIGHT 1 or NIGHT 2 button. 
. Dial the extension number that will answer the trunk. 
l Press the RELEASE button. 
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Attendant Jacks 

Description 

Each attendant console is equipped with two sets of attendant jacks. Either set of 
jacks may be used by the attendant. The other set provides a monitoring, supervisory or 
training position. Most commonly used handsets or headsets may be used with the 
attendant console. Removal of both handsets and headsets from the console(s) causes 
the console(s) to become inoperative. In systems with Generic 203/up if the handsets 
are removed from both console one and console two, the system will switch to Night 
Service 1. The presence or absence of a maintenance console does not affect the 
switching to Night Service. 

Conditions 

. None 

Programming 

. None 

Operation 

l None 

!  
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Attendant Lamp Test 

Description 

The attendant may test all the console LEDs, seven segment displays and tone ringer 
on the console by pressing the LAMP TEST button. 

Conditions 

. If the LAMP TEST button is pressed and the BELL OFF button has been enabled 
the console tone ringer will still be rung. 

Programming 

l None 

Operation 

l Press the LAMP TEST button and hold down. 
- Either all the seven segment displays all the LEDs will be lit. Pressing the 

LAMP TEST button again will toggle betvveen the two displays. 
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Attendant Lock Out

Description

The attendant may be alerted that an extension has gone off hook and timed out (not
dialed within a by the console tone ringing and the minor alarm LED flashing. Upon
pressing the ALARM RESET button the SOURCE display shows E099  and the equipment
number. The DESTINATION display shows the extension number and LD for locked out.
For Automatic Station release.

Conditions

, .
: . .: . ,;-
;..;
:-

l None

Programming

l Select System Option 112 (Lockout Alarm Enable).

Operation

l Console tone ringer rings and minor alarm LED flashes.
l Attendant presses the ALARM RESET button - SOURCE and DESTINATION

displays display information.
l Once the problem has been corrected the attendant may cancel the error by

dialing * 8 # (where * is the Attendant Function) and press the RELEASE button.
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Attendant Non CO
Trunk - Non CO Trunk
Connect Enable

Description

This option allows the attendant to connect a Non CO Trunk call to another Non CO
Trunk, then release the call from the console. See End of Dial Signal for Outgoing
Trunks.

Conditions

. In Generic 203/up,  two or more trunks may be connected together in an
Attendant Controlled Conference.

l At least one of the trunks must provide release supervision or the trunk
connection will not automatically release from the system when the call is
completed.

Programming

l Select System Option 131 (Attendant Non CO Trunk Non CO Trunk Connect
Enable).

l System Option 131 may be selected in conjunction with System Options 129
(Attendant CO Trunk - CO Trunk Connect Enable) and 730 (Attendant CO Trunk -
Non CO Trunk Connect Enable).

Operation

After answering an incoming Non CO Trunk call, or establishing an outgoing trunk call:

l Dial the access code of the required Non CO Trunk.
l Dial the required number.
l Wait for the called party to answer.
. Press the RELEASE button - the two trunks are connected together.
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Attendant Secrecy

Description

The attendant may “split” between calls (see  Both Button Enable, Brokers Call, Both
Mode Standard) and talk to each call without the other overhearing.

Condit ions

l None

Programming

l None

Operat ion

l The attendant may press the SOURCE or DESTINATION button and coverse with
either call privately.

l To talk to both the SOURCE and DESTINATION the extension may press the
BOTH button.
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Attendant Serial Call

Description

This feature allows the attendant to have incoming trunk calls automatically returned
to the console when the original call is finished.

Conditions

l Attendant Serial Call is available on all trunk calls.
l This feature amd System Option 172 (Guest Room Button Enable Generic

203/up)  are mutually exclusive.

Programming

l Select System Option 121 (Attendant Serial Call).

Operation

To establish a Serial Call:

l Answer an incoming LDN call.
l Press the SERIAL CALL button.
l Dial the required extension number.
l Press the RELEASE button.

To answer a Serial Recall:

l ANSWER and RECALL lamps flash.
l Press the ANSWER button - ANSWER, RECALL, SOURCE and SERIAL CALL lamps

are lit. The attendant is connected to the recalling trunk.

To cancel a Serial Recall:

l ANSWER and RECALL lamps flash.
. Press the ANSWER key - ANSWER, RECALL, SOURCE and SERIAL CALL lamps

lit.
l Press the SERIAL CALL button, SERIAL LED goes out. If the call is subsequently

connected to another station, it will not recall.
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Attendant Station
Busy -Out
Generic 203/204

Description

This feature allows the attendant to busy-out any extension (the extension cannot
originate or receive any calls), and to remove the busy-out condition. If the attendant
dials the number of a busied out extension, the console will display the extension
number and “00”  in the Destination display, the ERROR lamp is lit, the busy lamp field
shows the extension is busy, and reorder out extension will receive reorder tone. The
attendant may display all extensions that have been busied-out on the console busy
lamp field (see Locked Out Display).

Condit ions

* If the extension is idle when the attendant dials the busy-out code, the
extension will be busied-out immediately.
If the extension is busy when the attendant dials the busy-out code, the

I.
extension is busied-out as soon as the extension becomes idle extension has
“Call Forwarding - Busy” or “Call Forwarding-Follow Me” set up, the forwar- .-
ding will occur.

. If an extension has Call Forwarding in effect, and the extension forwarded to
has been busied out, the calling extension receives reorder tone.

. If the extension is a member of a hunt group, all calls to the hunt group will
bypass the busied-out extension.

Programming

l Select System Option 179 (Attendant Station Busy-Out Enable). :

Operat ion

To Busy-Out an extension

l Dial ~12
0 Dial the extension number, and *.
l Press the RELEASE button - the station is Busied-Out.

To remove the Busy-Out condition on an extension:

l Dial *12, the extension number, and # 1.1  :-_.
l Press the RELEASE button - the Busy-Out condition is removed. ?A. ‘ , . : .:

;
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Attendant Time
Display

Description

Each attendant console is equipped with a digital clock that continuously displays the
time-of-day in hours and minutes. The time may be displayed in 12 or 24 hour mode.
The clock display is driven by pulses derived from the CPU master clock. The fact that
the clock is on is thus a direct indiction that the CPU is running. The time displayed by
the clock is used by Automatic Wake Up, Message Waiting and Traffic Measurement.

Conditions

. Feature Nuinber 18 (Attendant Function) must be assigned an access code. For
the purpose of the following description, this is assumed to be *.

l After a power failure, the clock will flash (Generic 204/up)  until the time has
been set.

Programming

. If 12 hour time display is required, no clock options are required.
l If 24 hour time display is required, select System Option 154 (24 Hour Clock

Display).

Operation

To Set Time-Of-Day:

. Press the * button.
l Dial 5
l Dial the required hours.
. Dial two digit minutes.
. If time is p.m. (12 hour clock) press the * button.
l Press the RELEASE button - the time is set and the clock continues to run.
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Description

This feature automatically alerts the attendant when a call extended through the
console or a call held at the console has not been answered within the preselected
time. Selectable recall times are:

l Attendant Timed Recall - Camp-On 2Os, 30s or 40s.
l Attendant Timed Recall - Don’t Answer 2Os, 30s or 40s.
l Attendant Timed Recall - Hold 2Os, 3Os, or 40s.

Conditions

l Recalls to the console are inoperative during night service, unless the call has
been handled by the console.

Programming

l For a Camp-On timeout of 20s select System Option 139. Select System Option
140 for a timeout of 40s. Neither option is selected for a timeout of 30s
(default timeout).

l For a Don’t Answer timeout of 20s select System Option 141. Select System
Option 142 for a 40s. No entry is selected for a timeout of 30s (default
timeout).

. For a Hold timeout of 20s select System Option 143. Select System Option 144
for a timeout of 40s. If neither option is selected the timeout is 30s (default
timeout).

Operation

m
:

l None

/ J

‘. . . :. :-
: . . .
/ . -

.:
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Attendant Trunk Busy
out

I -
Description

The attendant may “busy out” trunk from the console, for maintenance or any other
purposes.

Conditions
;-.:-‘ :
. . . .

l Any extension or console dialing a busied out.

Programming

l Assign an access code to Feature Number 18.

Operation

To busy out a trunk:

. Dial *9 + the trunk equipment number + *
l Press the RELEASE button.

- LED for trunk on the busy lamp field (if assigned) lights.

To debusy a trunk:

l Dial *9 + the trunk equipment number + #
. Press the RELEASE button.

- LED for trunk on the busy lamp field (if assigned) goes out.
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A u t o m a t i c
Cal lback -Busy
(Extensions)

Description

Automatic Callback-Busy allows an extension user, upon encountering a busy extension
number (or trunk access code, see Outgoing Trunk Callback), to have the call completed
when the extension becomes idle. After the feature has been activated, the system
continuously monitors the originating extension, and the called number. When both
become idle, the system rings the originating extension, and when that extension goes
off-hook, the called extension is rung. If more than one callback request is active on
any number, the requests are queued and serviced on a first-in, first-out basis. All
callbacks may be cancelled from the attendant console.

Condit ions

.

.

.

.

.

.

.

.

.

.

.

An individual callback cannot be cancelled by the station or the attendant.
A callback will always ring the originating extension, call forwarding has no
effect.
Automatic Callback may be activated on extension numbers, hunt group access
codes and trunk group access codes.
Up to 32 callback requests may be active within the system at any time.
If the two parties involved in a callback hold a conversation (not a conference)
before the callback is honoured, the callback will be cancelled automatically.
Any callback outstanding for more than 8 hours is cancelled automatically.
Duplicate callback requests are ignored (the original callback request is cancel-
led).
The callback access code must be dialed within 10 seconds of receiving busy
tone.
If a callback is not answered by the originating extension within 6 rings, it is
automatically cancelled.
If  the cal led party becomes busy before the originating party answers a
callback, the originating party will hear busy tone and may dial the callback
code again.
All callback requests are lost after recovery from a power failure.

Programming

l The originating extension’s COS must include . Assign a single digit Access
Code to Feature Number 23 (Callback - Busy). This code may conflict with the
system numbering plan.

. If callback to busy trunk groups is required, select System Option 106 (Outgoing
Trunk Callback).

Operation

To set up an Automatic Callback-Busy:

l Dial the required extension number or access code - busy tone is heard.
l Dial the Automatic Callback Busy cod e - dial tone is returned and the dialing

extension is available for normal use.

To answer an Automatic Callback-Busy:
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l The extension rings.
l Lift the handset - ringing tone is returned, the called number rings.

To cancel all Automatic Callback requests from the attendant console:

l Dial * 4 # (“tenant number” * 4 #  if Tenant Service).
l Press the RELEASE button - all callback requests are cancelled.

!

;-‘.



SECTION MITL9105/9110-98-105

Automatic Callback -
Don’t Answer

Description

This feature allows an extension user, upon encountering an extension which does not
answer, to have the call completed after the called extension has gone off and on
hook. After the feature has been activated the system continuously monitors the
originating extension and the required number. After the called extension goes off hook
the callback will be handled in the same way as an Automatic Callback-Busy. If more
than one callback request is active on any extension, the requests are queued and
serviced on a first-in, f irst-out basis. All callbacks may be cancelled from the
attendant console.

Conditions

l An individual Callback can not be cancelled by the station or the attendant.
l A callback will always ring the originating extension, call forwarding has no

effect.
l Automatic Callback may be activated on extension numbers, hunt group access

codes and Trunk Group access codes.
l Up to 32 callback requests may be active within the system at any time.
. If the two parties involved in a callback hold a conversation (not a conference)

before the callback is honoured, the callback will be cancelled automatically.
Duplicate callback requests are ignored (the original callback request is cancel-
led).

. If a callback is not answered by the originating extension within 6 rings, it is
automatically cancelled.

l I f  the cal led party becomes busy before the originating party answers a
callback, the originating party will hear busy tone and may dial the callback-
busy code.

l All callback requests are lost after recovery from a power failure.
l The callback access code must be dialed within 10 seconds of receiving busy

tone.

Programming

l Originating extension’s COS must include Option Number 33 (Automatic Call-
back).

l Assign an Access Code to Feature Number 2 (Callback - Don’t Answer). This
code may not conflict with the system numbering plan.

Operation

To set up an Automatic Callback-Don’t Answer:

l Dial the required extension number - the extension does not answer.
l Flash the switchhook - Dial tone is returned.
l Dial the Callback - Don’t Answer access code, and the extension number - Dial ! .

tone is returned.
l Replace the handset - the extension is available for normal use.

To answer an Automatic Callback-Don’t Answer:
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l The extension rings.
. Lift the handset - ringing tone is returned, the called number rings.

To cancel all Automatic Callback requests from the attendant console:

l Dial * 4 # (tenant number * 4 # if Tenant Service).
l Press the RELEASE button - all callback requests are cancelled.
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Automat ic  Stat ion
Release

Description

This system feature automatically releases and locks out an extension if it does not
dial a digit within the dial timeout period, or exceeds the interdigit timeout period, or
does not hang-up within one minute of finishing a call. If the extension has a trunk
call on Hold when it becomes locked out, the held trunk call will be returned to the
console as a recall. If the attendant dials the number of an extension that is locked
out, the console DESTINATION display will display the extension’s class of service as
LO. The System may be programmed to raise a Minor Alarm when a lockout condition
is detected.

. If at the end of a call an extension does not go on-hook within one minute, the :
extension is locked out. The extension will also be locked out if ringing tone is
returned for more than five minutes or if busy tone is returned for more than
30s and the extension has not camped on to the busy number. An extension will I
also be locked out if a vacant or illegal number is reached and reorder is
supplied for more than 30 seconds.

. Dial Timeout: If an extension does not dial a digit within 15 seconds after
going off-hook, dial tone is replaced with reorder tone. If the extension Y
remains off-hook for an additional 30 seconds, reorder tone is removed and the
extension is locked out.

. Interdigit Timeout: If after dialing the initial digit of a call, a user fails to dial
further digits within the interdigit timeout period (extension to extension call
timeout is 15 seconds, extension to trunk call time&t is 10 seconds), reorder
tone is applied to the extension. If the extension remains off-hook for an
additional 30 seconds, reorder tone is removed and the extension is locked out.

Condit ions

. If System Option 112 (Lockout Alarm Enable) is selected, any extension which
is locked out will cause a minor alarm.

Programming

. If a Minor Alarm is to be raised when lockout is detected, Select System
Option 112 (Lockout Alarm Enable).

Programming

. Press the ALARM RESET key. The console SOURCE displays E099  and the
equipment number of the locked out extension. The DESTINATION displays the
number of the extension and the letters Lo to indicate that it is Locked Out.

[ ::>j
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Automatic Wake -Up
(Alarm Call)
Generic 204

Description

This feature allows either the attendant or an extension user to set up a Wake-Up
alarm call  that wil l  r ing the extension at a prearranged t ime. After answering a
wake-up alarm call, the extension user receives either a special tone (1OOms On,
400ms  off of miscellaneous tone) or music. If the call is not answered within six
rings, or if the extension is busy, the call will repeat two more times at five minute
intervals.

Condit ions

In the event of a power failure:

I l A Wake-Up call will be delayed if there are ten Wake-Up calls in the ringing
state or if there are only four free speech paths. The remaining Wake-Up call(s)
will be initiated as soon as conditions allow.

l An extension with “00 Not Disturb” wi l l  be over- r idden and rung at the
requested time.

l System Option 113 (Tenant Service) and System Option 190 (Automatic Wake-
up) are mutually exclusive.

l System Option 203 (Traffic Measurement Poll ing) and System Option 191
(Automatic Wake-Up Print) are mutually exclusive.

l A PROM/RAM Expander Card is required.

Programming

l Initialize Extended RAM (see SECTION MITL9105/9110-98-210).
l Select a configuration 1 or 4.
l Select System Option 190 (Automatic Wake-Up Enable) if the Wake-Up call is

to be set from the console.
l For a printed copy of all Wake-Up requests and attempts select System Option

191 (Automatic Wake-Up Print).
l A Wake-Up/Alarm call may be answered using Dial or Directed Call Pick-Up.

Once answered the Wake-Up/Alarm call is cancelled. For music when the
Wake-Up call is answered, select System Option 192 (Automatic Wake-Up
MOH).

l For an extension to set Automatic Wake-Up, select Class of Service Option
Number 82 (Alarm Call Setup Enable).

l For an extension to set Automatic Wake-Up, assign an access code to Feature
Number 30 (Alarm Call Setup Access Code).

Operation

To set or modify a Wake-Up call from the console:

l Press the GUEST ROOM button - the GUEST ROOM lamp lights.
l Dial the extension number - the Destination display shows the Wake-Up time.
l Dial *, the Wake-Up time, then # (or * if p.m. and a 12 hour clock-is used) -

the DESTINATION display shows the Wake-Up time.
l Press the RELEASE button, or the GUEST ROOM button to return to the source
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,

To cancel a Wake-Up call from the console:

l Press the GUEST ROOM button - the GUEST ROOM lamp lights.
. Dial the extension number - the DESTINATION display shows the Wake-Up

time.
l Dial *#  - DESTINATION display clears.
l Press the RELEASE button, or the GUEST ROOM button to return to the source

PaW.

To set or modify a Wake-Up call from an extension:

l Dial the access code and desired Wake-Up time as a four digit number using
the 24 hour clock - dial tone is returned.

To cancel a Wake-Up call from an extension:

l Dial the access code, followed by 9999 - dial tone is returned.
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Both Button Enable

Description

Selecting this option enables the attendant con? sole BOTH button. In normal console
operation (automatic split mode), the console is either connected to the source or
destination party of a call. Pressing the BOTH button allows the attendant to speak to
both the calling and called parties at the same time. See also Both Mode Standard.

Condit ions

. In the Both mode of operation, the Do Not Disturb and Message Waiting
indications are (Generic 203/up)  thoseof  the DESTINATION party.

Programming

l Select System Option 128 (Both Button Enable).

Operation

With the console operating in the automatic split mode:

l Press the BOTH button - the SOURCE display shows the number of the source
party, the DESTINATION display shows the number of the destination party, the
attendant is connected to both parties.
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Both Mode Standard

Description

When selected, this option causes the attendant to be normally connected to both the
SOURCE and DESTINATION parties on all calls through the console. Manual splitting
may still be achieved using the console SOURCE and DEST buttons. If this option is not
selected, the attendant will be connected to the SOURCE party on answering the call,
and the DESTINATION party as soon as the destination number is dialed (Automatic
Split Mode). See also Both Button Enable.

Condit ions

:.

l When this option is in effect, the console dis? plays reflect the status of the
destination party for Do Not Disturb and Message Waiting (Generic 203/up).

Programming

l Select System Option 125 (Both Mode Standard).

Operat ion

l None
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Broker’s Call

Description

The Broker’s Call allows an extension user, while engaged in a call, to hold the first
call and originate a new call. Once the new call has been established, the originating
extension may alternate between the calls, and carry on a PRIVATE conversation with
either party. If the extension originating the Broker’s Call hangs up with a party on
hold, the extension will be rung back by the held party.

Conditions

l An extension with the Broker’s Call feature may access the Call Park, Call Hold,
Call Hold and Retreive, and Paging features after flashing on a call.

l The originating extension and only one of the other parties may be in the
talking connection at any time.

l CDS  Option Number 48 (Broker’s Call) and Option Number 49 (Station Con-
ference) are mutually exclusive.

l System Options 110  (Cannot Dial  a Trunk after Flashing) and 111 (Cannot Dial a
Trunk After Flashing if Holding or in Conference with a Trunk) do not apply to
an extension with Broker’s Call.

Programming

l The COS of the extension originating the Broker’s Call must contain Option
Number 48 (Broker’s Call).

l One or more of the System Options 107 (Can Flash if on an Incoming Trunk),
108 (Can Flash if on an Outgoing Trunk) and 109 (Can Flash if Talking to an
Extension) must be selected in conjunction with Broker’s Call.

Operation

l After establishing a call, flash the switchhook.
- Transfer dial tone is returned.

l Dial the number of the second party - when the second party answers,
two-way private conversation.

l To alternate between calls, flash the switchhook.
- Private conversation with the other party.

Page 52



SECTION MITL9105/9110-98-105

Busy Lamp Field

Description

Each attendant console is equipped with a Busy Lamp Field which displays the
busy/idle state of any 150 selected trunks or extensions. The Busy Lamp Field can also
display the status of assigned extensions. See Do Not Disturb, Message Waiting
Display, Busy Verification, Room Status, Automatic Station Release, and Maid in Room.

Conditions

l Multiple assignment of a Busy Lamp is not permitted.

Programming

l Enter the Busy Lamp number to be associated with the extension or trunk when
programming the item.

l Attach the required designation strip to console.
I

Operation

l None

P a g e  5 3



SECTION MITL9105/911G-98-105

Busy Trunk Release

Description

This feature allows the attendant or repair person to release a trunk that has been
busied out from the console.

Conditions

. None

,:-:..
:
: ‘.:.  .  .-:.- .

Programming

l Assign an access code to Feature Number 18 (Attendant Function).

Operation

l Dial * 9
l Dial the Individual Trunk access code (trunk equipment number).
l Dial #
l Press the RELEASE button - the trunk is idle.
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Busy Verification

Description

This feature allows the attendant to view the busy/idle status of lines and trunks using
the Busy Lamp Field. The Busy Lamp Field is a standard feature. The attendant may
further investigate apparent busy conditions by using the Busy Override feature.

Conditions

l For an extension to be displayed it must have a lamp assigned to it.
l Only one extension or trunk per lamp can be assigned.

Programming

l Assign the trunk or extension to the required busy lamp posit ion during
programming.

Operation

l None

:
1.

: :
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Call Blocking
Generic 2031204

Description

This feature allows the attendant to restrict extensions with ‘Hotel/Motel Station to
Station Restriction Applies’ in their COS, from making calls to other extensions with
the same option, by activating Call Blocking Calls to the attendant or to extensions
without the option selected may be made normally. During Day Service calls made
between restricted extensions are intercepted to the attendant or reorder tone, during
Night Service interception is to reorder tone only.

Condit ions

. An extension with COS Option Number 63 (Hotel/ Motel Station to Station
Restricting Applies) set may call an extension without Option Number 63 while
Call Blocking is in effect.

l An extension without Option Number 63 set may call an extension with Option
Number 63 set while Call Blocking is in effect,

l System Option 113 (Tenant Service) and System Option 134 (Controlled Station
to Station Restriction Setup Enable) are mutually exclusive.

Programming

l Select System Option 134 (Controlled Station to Station Restriction Set Up
Enable).

l Select System Option 116 (Illegal Access Intercept to the Attendant) may be
selected. If this option is not selected blocked calls will intercept to reorder
tone.

l The COS of the extension to be blocked must include Option Number 63
(Hotel/Motel Station to Station Restriction Applies).

Operation

To setup Call Blocking:

l Press the CALL BLOCK button - the CALL BLOCK lamp lights, all calls are
blocked between extensions with Option Number 63 in their COS.

To remove Call Blocking:

. Press the CALL BLOCK button - the CALL BLOCK lamp goes out, Call Blocking is ‘.,..
removed. ‘.:
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Callback Button

Description

Selection of this feature allows the attendant to set up a Don’t Answer or Busy
Callback by pressing the CALLBACK button.

Conditions

l Automatic Callback may be activated on
codes and trunk group access codes.

l Up to 32 callback requests may be active
. If the two parties involved in a callback

extension numbers, hunt group access

within the system at any time.
hold a conversation (not a conference)

before the callback is honoured, the callback will be cancelled automatically
unless it was set by the attendant.

l Any callback outstanding for more than 8 hours is cancelled automatically.
. Duplicate callback requests are ignored (the original callback request is cancel-

led).
l The CALLBACK button must be depressed while receiving ringback  or busy tone.
l If the called party becomes busy before the attendant answers a callback, the

attendant will hear busy tone and may press the CALLBACK button again. The
attendant may cancel all callback requests by dialing * 4 # (or dialing the
“tenant number” and * 4 #  if Tenant Service).

l All callback requests are lost after recovery from a power failure.

Programming

l Select System Option 126 (Callback Button Ekable).

Operation

On reaching a busy or unanswered number:

. Press the CALLBACK button.

. Press the RELEASE button - the console displays clear, the console will be
called when the number becomes free.

To answer a CALLBACK RECALL:

. Press the ANSWER button - ANSWER lamp lights, the Callback lamp lights.
. Listen for ringing tone - the RECALL lamp goes out, the DESTINATION display

shows the number and class of Service of the extension and the console is
connected to the ringing extension.
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Call  Forwarding -
Busy (Extensions)

Description

This feature allows a user to have all calls which are directed to his extension,
forwarded to the attendant or to a selected extension number within the PABX, WHEN
THE EXTENSION IS BUSY. While the feature is active and the extension is idle, calls
may be made and received normally.

Condit ions

.

.

.

.
.

.

.

l

.

.

.

.

.

Callbacks will always ring the originating extension, call forwarding has no
e f f e c t .
Call forwarding has no effect on calls directed to an extension via hunting.
Only one type of Call Forwarding may be active on each extension at any time.
If an extension has one type of Call Forwarding code active and the user enters
a new Call Forwarding code, the first type of forwarding is cancelled.
Calls may not be forwarded to trunks or numbers external to the PABX.
Calls may not be forwarded to extensions with a COS that includes Option
Number 38 (Never a Forwardee).
The attendant cannot forward calls that. are directed to the console.
Calls may be forwarded a maximum of two steps, once at the dialing stage
(Call Forwarding- Follow Me or Call Forwarding - Busy), and once after ringing
(Call Forwarding - Don’t Answer).
Calls will not be forwarded to the attendant during Night Service.
If an invalid number is selected as a forwarding number, reorder tone is
returned.
Call forwarding does not apply if the calling extension (or attendant) is the
party to which the call would be forwarded.
Calls cannot be forwarded to a hunt group.
All call forwarding requests are lost after recovery from a power failure.
Extension call forwarding takes precedence over system call forwarding, i.e.
extension call forwarding is tested initially and system call forwarding are then
forwarded to  number .

Programming

l Assign an access code to Feature Number 3 (Call Forwarding - Busy). This code
cannot conflict with the system numbering plan.

l The COS of the forwarding extensions must contain Option Number 34 (Call
Forwarding - B u s y ) .

Operation

To select Call Forwarding - Busy:

. Lift the handset - dial tone returned.
l Dial the Call Forwarding - Busy access code.
. Dial the number to which calls are to be forwarded - dial tone returned.
l The extension is available for normal use.

To cancel Call Forwarding-Busy:

P a g e  5 8
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l Lift the handset - dial tone returned.
l Dial the Call Forwarding - Busy access code - no tone returned.
. Replace the handset.

To cancel all Forwarding Requests from the console:

l Dial * 1 #  (dial the “tenant number” * 1 #, if Tenant Service) and then press
the RELEASE button.

,..;.-._  .F.:‘;‘..e:.
To cancel a Forwarding Request for an extension from the console:

l Dial * 11 nnn #  (where nnn is the extension number) and then press the
RELEASE button.

i.,.’  :-,:i , : ‘:II : c:; Y
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Call Forwarding -
Busy (System - DID.
CCSA, Dial In Tie
Trunks)

‘,

Description

This feature allows a customer to specify that all DID, CCSA and Dial-In tie trunk
calls directed to a busy extension will be forwarded to the attendant. The forwarded
calls will appear at the attendant console as recalls.

Conditions

:
‘:..:
:.

l Call Forwarding - Busy System is not active during night service.
. Extension call forwarding takes precedence over system call forwarding, ie.

extension call forwarding is tested initially, and system call forwarding acts
upon the forwarded-to number if required.

l Calls to extensions with Option Number 81 (Call Forwarding System Inhibit) in
their COS will not be forwarded but will continue to ring at the extension.

Programming

l Select System Option 149 (Call Forwarding - Busy, System). If this option is
not selected, Dial-In calls to busy extensions will receive busy tone.

Operation

l None

: _-
.“.
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Description

This feature allows an extension user to have all calls directed to the extension that
are not answered within a selected time to be forwarded to the attendant or to another
extension number specified. The forwarded calls will appear at the attendant’s console
as recalls.

Conditions

.

.

.

.

.

.

.

.

.

.
.
.
.

Extension call forwarding takes precedence over system call forwarding, i.e.
extension call forwarding is tested initially and system call forwarding tests
then forwarded to number.
Callbacks will always ring the originating extension - call forwarding has no
effect.
Only one type of Call Forwarding may be active on an extension at any time. If
an extension has one type of Call Forwarding active and the user enters a new
Call Forwarding code, the first type of forwarding is canceled.
Calls may not be forwarded to trunks or numbers external to the PABX.
Calls may not be forwarded to extensions with a COS that includes Option
Number 38 (Never a Forwardee).
Calls may be forwarded a maximum of two steps, once at the dialing stage
(Call Forwarding - Follow Me or Call Forwarding - Busy), and once after ringing
(Call Forwarding - Don’t Answer).
Call Forwarding does not apply if the calling extension (or attendant) is the
party to which the call would be forwarded.
Call will not be forwarded to the attendant during night service.
If  an inval id number is selected as a forwarding number, reorder tone is
returned.
Calls cannot be forwarded to a hunt group.
All call forwarding requests are lost after recovery from a power failure.
The attendant cannot forward calls that are directed to the console.
Calls will not be forwarded to the console during Night Service.

Programming

l Assign an access code to Feature Number 4 (Call  Forwarding - Don’t Answer).
l The forwarding extension must have CDS Option Number 35 (Call Forwarding -

Don’t Answer).
l If calls are to be forwarded after 2Os, select System Option 147.
. If calls are to be forwarded after 4Os, select System Option 148.
. If neither System Option 147 or 148 is selected, calls are forwarded after 30s

(default timeout).

Operation

To Select Call Forwarding - Don’t Answer:

. Lift the handset - dial tone is returned.
l Dial the Call Forwarding - Don’t Answer access code.
l Dial the attendant access code, or the number of the extension to which the
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calls are to be forwarded - dial tone is returned.
l The extension is now available for the origination and reception of calls.

To cancel Call Forwarding - Don’t Answer:

. Lift the handset - dial tone is returned.
l Dial the Call Forwarding - Don’t Answer access code - no tone is returned.
l Replace the handset - call forwarding is cancelled. :. ,::.-.z. ,  ;

Note:To  Cancel All Call Forwarding requests from the console:
,::-...

. Dialing * 1 # (or * 11 #I (“tenant number” * 1 # if Tenant Service) and then
press the RELEASE button.

‘.
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Call Forwarding -
Don’t Answer (System
- DID, CCSA, Dial In
Tie Trunks)

SECTION MITL9105/9110-98-105

Description

This feature allows a customer to specify that all DID, CCSA or Dial In Tie Trunk calls
directed to an extension or hunt group, that are not answered within the selected time,
wil l  be forwarded to the attendant. The forwarded calls appear on the attendant
console as recalls.

Condit ions

l Calls will not be forwarded during Night Service.
l Calls to extensions with Option Number 81 (Call Forwarding System Inhibit) in

their CDS will not be forwarded but will continue to ring at the extension.
l See Call Forwarding Busy (System - DID, CCSA, Dial In Tie Trunks).
9 Extension call forwarding takes precedence over system call forwarding, i.e.

extension call forwarding is tested initially, and system call forwarding acts
upon the forwarded to number, if required.

. Select System Option 150 (Call Forwarding - Don’t Answer, System).
l Calls will be forwarded after 20s if System Option 147 is selected.
l Calls will be forwarded after 40 seconds if System Option 148 is selected.
. If neither Option 147 nor Option 148 is selected, calls will be forwarded after

30s (default timeout).

Operat ion

l None
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Call Forwarding -
F o l l o w  M e

Description

This feature allows an extension user to have all calls which are directed to the
extension, to be forwarded to the attendant or a selected extension within the PABX.
The number to which the calls are forwarded is the only originating party that may call
the forwarding extension. While Call Forwarding - Follow Me is active, the forwarding
extension may originate calls in the normal manner. Extension call forwarding takes
precedence over system call  forwarding, i .e. extension call  forwarding is tested
initially and system call forwarding test is then forwarded to a number

Conditions

.

.

.

.

.

.

.

.
.

Callbacks will always ring the originating extension - call forwarding has no
effect.
Call Forwarding has no effect on calls directed to the extension via hunting.
Only one type of Call Forwarding may be active on an extension at any time. If
an extension has one type of Call Forwarding active and the user enters a new
Call Forwarding Code, the first type of forwarding is cancelled.
Calls may not be forwarded to trunks or numbers external to the PABX.
Calls may not be forwarded to extensions with a COS that includes COS Option
Number 38 (Never a Forwardee).
Calls may be forwarded a maximum of two steps, once at the dialing stage
(Call Forwarding - Follow Me or Call Forwarding - Busy), and once after ringing
(Call Forwarding - Don’t Answer).
Call Forwarding does not apply if the calling extension (or attendant) is the
party to which the call would be forwarded.
Calls will not be forwarded to the attendant during night service.
If  an inval id number is selected as a forwarding number, reorder tone is
returned.
Calls cannot be forwarded to a hunt group.
All call forwarding requests are lost after recovery from a power failure.
The attendant cannot forward calls that are directed to the console.
Calls will not be forwarded to the console during Night Service.

Programming

l Assign an access code to Feature Number 5 (Call Forwarding - Follow Me).
l The COS of the forwarding extension must include Option Number 36 (Call

Forwarding - Follow Me).

Operation

To select Call Forwarding - Follow Me:

. Lift the handset - dial tone is returned.
l Dial the Call Forwarding - Follow Me access code.
l Dial the number to which the calls are to be forwarded (extension number or

the attendant) - dial tone is returned.
l Replace the handset - the extension is available for call originationI&

To cancel Call Forwarding - Follow Me:
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. Lift the handset - dial tone is returned.
l Dial the Call Forwarding - Follow Me access code.

- No tone is returned.
l Replace the handset - all forwarding is cancelled.

To cancel all Call Forwarding requests from the console:

l Dial * 1 #  (tenant number * 1 # if Tenant Service) and then press the RELEASE
button.

To cancel a Call Forwarding request for an extension from the console:

l Dial * 11 nnn # (where nnn is the extension number), then press the RELEASE
button.
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Call Forwarding
System inhibit
Generic 203/204

Description

This feature allows System Call Forwarding to be inhibited on an extension basis. If a
DID, CCSA or Dial-In Tie Trunk call is directed to an extension with this feature
active, the calling party will continue to hear ringing (extension idle) or busy tone
(extension busy); the call will not be forwarded to the attendant.

Condit ions

l None

Programming

l Select System Option 149 (Call Forwarding Busy - System).
l Select System Option 150 (Call Forwarding Don’t Answer - System).
l To inhibit the call forwarding, the COS of the extension must include Option

Number 81 (Call Forwarding System Inhibit).

Operation

l None
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Generic 203/204

SECTION MITL9105/9110-98-105

Description

Call Hold allows an extension user engaged in an active call, to place the call on hold,
then to replace the extension handset or use the extension for other calls. All features
normally active on the extension may be selected while the call is held. The held call
may be retr ieved locally or remotely (from a different extension) by dial ing the
required Call Hold Retreive code. A held call may be retrieved as part of consultation
hold or conferencing. The extension may interchange the held call with an active call
or conference the two calls. If the held call is not retrieved within the selected recall
time, the holding extension is automatically recalled.

Conditions

l Conference calls may not be held.
. If the user has a trunk on “Consultation Hold”, and the held party is a trunk,

System Option 110 (Cannot Dial a Trunk After Flashing) and System Option 111
4,‘.

(Cannot Dial a Trunk After Flashing if Holding or in Conference with a Trunk)
apply to the holding extension.

Programming

l Assign access codes to feature numbers 25 (Call Hold), 26 (Local - Retrieve)
and 27 (Remote Retrieve).

l The COS of the holding extension must include Option Number 79 (Call Hold).
l Select System Option 151 for a recall time of two minutes or System Option

152 for a recall time of four minutes. If neither of these options is selected,
the recall time will be three minutes.

Operation

To place a Call on Hold:

l Flash the switchhook - transfer dial tone.
l Dial the Call Hold code - dial tone is returned, the original call is held and

hears music, if provided. The holding extension may make or receive calls or
access features in the normal manner.

To retrieve the call locally (at the holding extension):
g

\.;;_  ::’

. Dial the Local Retrieve code - you are connected to the held call. :,.:::  ::.,,..,  :
l The call is returned to the holding extension.

To Retrieve the call remotely (at a remote extension): :.

l Dial the Remote Retrieve code.
l Dial the number of the holding extension - the call is connected to the remote

extension.

. .
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Call Park

Description

This feature allows an extension user to park an active call and replace the extension
handset. The call may be retrieved at the extension at which the call was parked, or at
any remote extension within the system. The parked party hears music while the call
is parked, or nothing if Music On Hold is not employed.

If a parked call is not retrieved within the selected recall time (2,  3 or 4 minutes), the
parking extension is rung. If the parked call was a trunk call and the extension does
-not answer the recall within the selected recall timeout period (20,  30 or 40 seconds),
the parked call will be routed to the attendant console and will appear as a RECALL. If
the parked call was an internal call, the parking extension will continue to ring until it
is answered or until the parked extension goes on-hook.

Condit ions

l A parking extension cannot originate or answer calls while the call is parked
but may access the paging equipment after dialing the CALL PARK code.

l The attendant cannot park calls.
l The selected Don’t Answer recall timeout applies to Call Park recall timeout.
. During Night Service a parked trunk call is not routed to the attendant but

continues to ring at the parking extension.
l System Option 183 (Trunk Recall Partial Inhibit) and Call Park are mutually

exclusive.

Programming

l Assign an access code to Feature Number 6 (Call Park).
l The COS of the extension must include Option Number 37 (Call Park).
. If remote pickup of, the parked call is required, the extension’s COS must

contain Option Number 39 (Directed Call Pickup).
. If System Option 151 is selected, the Call Park recall time is 2 minutes.
. If System Option 152 is selected, the Call Park.
. If neither Option 151 nor Option 152 is selected, the recall time is 3 minutes

(default time).

Operation

To Park a call:

l Flash the switchhook - dial tone returned.
l Dial the assigned Call Park access code - dial tone returned. Replace the

handset, or access the paging equipment and make an announcement, then
replace handset.

To retrieve the Parked call at the Parking extension:

l Lift the handset - you are connected to the call,

To retrieve the Parked call from a different extension:
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. Lift the handset, dial the Call Park (or Directed Call Pickup) code, dial the
extension number at which the call was parked - you are connected to the call.

I
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Call Retrieve
(Extensions)

Description

Calls may be parked or held (see Call Park and Call Hold) and retrieved either locally
or remotely by an extension. For further information see Call Hold or Call Park.
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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 specif ic 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 button, or may
select a call of a specific type by pressing the button associated with the flashing
LED. The LEDs associated with the calls remaining in the attendant queue continue to
flash. Six incoming call indicators are provided, identifying the following call types:

. DIAL 0 - calls from extensions.
l RECALL - recalls.
. LDN l -4 - These buttons may be assigned to incoming trunks in order to

arrange the trunks in up to 4 different groups as required. Additional button
labels are provided to identify these 4 buttons as TIE, WATS, FX or LDN type
calls.

Condit ions

. Assignment of trunks to LDN buttons is arbitrary. AJI trunks may be on one
button, or they may be distributed across all four buttons as required. DID or
CCSA trunks that dial the operator code (Alternate Attendant Access Code) will
appear on LDN 4.

Programming

l Each Non Dial In trunk which appears on the console is assigned an LDN
number. This number identifies on which button incoming calls will appear (LDN-
l -4) .

Operat ion

To answer the first call in the attendant queue:

l Press the ANSWER button - the tone ringer stops, the LED associated with the
call type lights steadily, the SOURCE display shows the number of the calling
trunk or extension, and the attendant is connected to the calling party.

To answer a specific call type:

l Press the button associated with the desired call type - the tone ringer stops,
the LED below the button lights steadily, the SOURCE display shows the number
of the originating party, and the attendant is connected to the calling party.

..:

I.
.I
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Camp-On

Description

When an extension user who is equipped with the Camp-On feature reaches a busy
extension, hunt group or trunk group and remains off-hook for ten seconds, it will be
Camped-On to the busy equipment. At this t ime, a special busy tone is received
(350/440Hz  interrupted at 60 ipm) and the called equipment receives a Camp-On tone
(a single burst of 440Hz  tone for 200ms  or a double burst if a trunk) if it is not dialing
or l istening to a tone. When the busy equipment hangs up, the call ing extension
receives ring-back tone and the (formerly busy) equipment is rung. The attendant or an
extension may also transfer a call into busy (camp the call onto a busy extension).

Condit ions

l Camp-On tone is not applied to trunks or stations using paging equipment.
l Extensions cannot Camp-On to paging equipment.
. Extensions with COS Option Number 41 (Data Security) may be Camped-On to,

but do not receive Camp-On tone.
. If the called extension is on Hold and Music on Hold is provided, the music is

removed while the Camp-On tone is applied.
l An extension on Hold will receive a Camp-On tone.

Programming

l The COS of the extension must include Option Number 51 (Camp-On) in its COS.
l To Camp-On to a trunk group, COS Option Number 51 and System Option 105

(Outgoing Trunk Camp-On) must also be selected.

Operation

Camp-On

. Dial the number - busy tone is returned.
l After ten seconds of special busy tone, the called extension receives Camp-On

tone.
l The busy extension goes on-hook - the calling extension hears ringing tone,

the called extension is rung.
or

. The called trunk becomes idle - the calling extension is connected to the trunk.

Transfer Into Busy

l Place the call on Hold - dial tone returned.
:-

. Dial the extension to transfer the call to hang up - the extension on hold
remains on hold until the called extension hangs up. The extension on hold
receives ring-back tone and the called extension is rung when it goes on hook.

The attendant may perform the same operation but is not required to put the caller on
hold (see Console Operators manual).
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Description

When selected, this option allows extension users to flash the switchhook while
connected to an incoming trunk. This enables the trunk call to be Transferred, Held,
Parked or added to a conference.

Conditions

l This option wil l  be disabled if the extension has Option Number 46 (Flash
Disable) in its COS.

. If the COS of an extension contains Option Number 62 (Flash for Attendant),
flashing the switchhook results in the call being presented to the attendant. See
Flash for Attendant.

Programming

l Select System Option 107 (Can Flash if on an Incoming Trunk).

Operation i

l None
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Can Flash if on an
Outgoing Trunk

Description

When selected, this option allows extension users to flash the switchhook while
connected to an outgoing trunk. This enables the trunk call to be Transferred, Held,
Parked or added to a conference.

Condit ions

l This option wil l  be disabled if the extension has Option Number 46 (Flash
Disable) in its COS.

. If the COS of an extension contains Option Number 62 (Flash for Attendant),
flashing the switchhook results in the call being presented to the attendant. See
Flash for Attendant.

Programming

l Select System Option 108 (Can Flash if on an Outgoing Trunk).

Operat ion

l None
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Description

This option allows an extension user to flash the switchhook while talking to an
extension. This enables the extension to Hold, Park, Transfer or Conference the internal
call.

Condit ions

l This option wil l  be disabled if the extension has Option Number 46 (Flash
Disable) in its CDS.

. If the COS of an extension contains Option Number 62 (Flash for Attendant),
flashing the switchhook results in the call being presented to the attendant. See
Flash for Attendant.

l Select System Option 109 (Can Flash if Talking To an Extension).

Operat ion

. None
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Cannot Dial ti Trunk
After Flashing’

Description

This option inhibits an extension from accessing a trunk after flashing the switchhook.

Conditions

. If the user has a trunk on “Consultation Hold”, the “Cannot Dial a Trunk After
Flashing” and “Cannot Dial a Trunk if Holding or in a Trunk” options apply.

l This option does not apply to extensions with option number 48 (Broker’s Call)
in their conference with COS.

Programming

l Select System Option 110 (Cannot Dial a Trunk After Flashing).

Operation

l None
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Description
,._.
!_

This system option prevents extensions from holding a trunk call by flashing the
switchhook, then dialing a second trunk.

Conditions

l This option does not apply to extensions with Option Number 48 (Broker’s Call)
in their COS.

Programming

l Select System Option 111 (Cannot Dial a Trunk After Flashing if Holding or in
Conference with a Trunk).

Operation

l None

-, :
i-:.2

i :.:

j,:.:
:

:
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CCSA
Generic 203/204

Description

The system can accomodate  Common Control Switching Arrangement trunks. These
trunks are similar to DID trunks in all respects except that they are considered to be
Non-CO trunks and may be used as bothway  trunks.

Conditions

. If the CCSA trunk sends less digits than expected the trunk will receive reorder
tone after the interdigit timeout (15 set).

l Extra digits sent are ignored.
l CCSA trunks may access extensions, hunt groups or the attendant.
l An extension with Option 43 (Inward Restriction DID) or Outgoing Only or CCSA

in its COS cannot receive a call directly from a DID trunk.
l CCSA trunks may only dial numbers that are exactly the correct length

(incoming length minus the number of digits absorbed).
l An Incoming CCSA Trunk may not access a Trunk Group.

Programming

l When programming the trunk the entry made after pressing the I/C (Incoming
Digits) button may consist of two or three digits.
First Digit - specifies the number of incoming digits (l-9).
Second Digit - the number of leading digits to be absorbed (O-8).
Third Digit, if required - the actual digit to be prefixed to the incoming number
after absorption (O-9). The maximum number of digits permitted after absorp-
tion and adding the prefix digit is 4 (3 if tenant service is used)

l Trunk Type must be specified as ‘type’ 6.
. If calls to vacant or illegal numbers are to be routed to the attendnant System

Option 117 (DID, CCSA, or Dial-In Vacant/Illegal Access to the Attendant) must
be selected. If this option is will receive reorder tone.

. If calls to busy numbers are to be routed to the attendant System Option 149
(Call Forward Busy - System) must be selected.

. If calls to an extension that are not answered within the selected timeout
period are to be forwarded to the attendant System Option 150 (Call Forward -
Don’t Answer - System) must be selected.

. If DID, CCSA trunks are not to be connected to Non-CO trunks via the attendant,
System Option 171 (DID to Non-CO Trunks via Attendant Inhibit) must be
selected.

l Assign an access code to feature number.20 (Alternate Attendant Access). This
provides an access number to the attendant for DID, CCSA calls.

Operation

l None
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Class of Service
(COS)

Description

The system allows up to 16 independant COS to be defined. Each COS specifies the
features and options that may be accessed by an extension, dial-in trunk or DISA trunk
assigned that COS.

Condit ions

. 16 independent COS are available.
l One COS may be assigned per extension.
l Several COS options are mutually exclusive. These are listed in Table 2-3 at

the beginning of this manual.

Programming

l Assign the desired Features to each COS.
l Assign the required access codes to Features.
l Assign a COS to each extension, dial in trunk and DISA trunk.

Operation

l None
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C o m m o n  Alerging
D e v i c e s  (Nightbells)

Description

This feature allows incoming calls directed to the attendant console to appear also at
one of three common alerting devices. The call may be answered either from the
attendant console, or from a station with TAFAS Access in its COS. The system
provides a contact closure which is used to operate the alerting device. See TAFAS.

Condit ions

. None

Programming

l Assign 1, 2 or 3 (for common alerting devices 1,2 or 3 respectively) to Day,
Night 1 and Night 2 when programming each Non Dial-In Trunk that is to appear
on a common alerting device.

l Assign Option Number 54 (TAFAS Access) to the COS of any extension which
is to answer calls appearing on common alerting devices.

. In console-less operation it is desireable to have a minor alarm ring night bell
three (Generic 204/up). Select System Option 212 (Night Bell 3 with Minor
Alarm Enable).

Operation

. In console-less operation the night bell may be turned off by dialing 555 + 1
from the console or test, or pressing the ALARM RESET button on the console.

I P a g e  8 0
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Console-less
Operation

Description

The system may be operated without the use of an attendant console. Under these
conditions all features associated with the console will be unavailable.

Conditions

l All features originated by or directed to the console are not available.
l The system will operate in NIGHT 1 mode.

Programming

l All incoming trunks must have a Night 1 assignment to a night bell, extension
or hunt group.

Operation

l None

: :

F.  :
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Contact Monitor

Description

This feature allows a station line to be used for monitoring an alarm contact. The
contact to be monitored is connected across Tip and Ring of a line. When the contact
closes, the call is presented to the attendant as a DIAL 0 call. On answering the call,
the SOURCE display on the console shows the extension number assigned to the
contact and a COS of AL. An extension may be programmed as a Contact Monitor. If
the PABX is equipped with an optional reserve power supply, there are provisions for
an “on battery indicator”. This indicator may activate a Contact Monitor to alert the
attendant that the system is on battery power (AC power failure). See
MITL9105/9110-98-200.

Conditions

l COS Option Number 58 (Contact monitor), and Option Number 44 (Receive Only)
are mutually exclusive.

Programming

l The COS assigned to the line (alarm contact) must include Option Number 58
(Contact Monitor)

l The contact signal is non latching, i.e. if the contact opens, the DIAL Cl call will
disappear from the attendant console.

Operation

l None
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Control of Trunk
Group Access

Description

Each attendant console provides a Trunk Group Status display. This display continuously
shows the Busy and Attendant Access status of the first ten trunk groups. The
attendant may restrict a trunk group to Attendant Access only, or return it to Dial
Access. An extension which dials a trunk in a trunk group that has been made
Attendant Access will be intercepted to the attendant (Illegal Access Intercept to the
Attendant) or reorder tone will be returned.

Conditions

l None

Programming

. If calls are to be intercepted to the attendant during day service, select System
Option 116 (Illegal Access intercept to Attendant).

Operation

To make a trunk group attendant access:

l Oial * 6
l Dial the number of required trunk group (I-12).
l Press the * button.
. Press the RELEASE button - the trunk group may only be accessed by the

attendant.

To make a trunk group dial access:

0 Dial * 6
* Dial the number of required trunk group (l-12).
l Press the #  button.
. Press the RELEASE button - the trunk group is now Dial Access and may be

accessed by extensions.
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Contro l led  Outgoing
Restr ic t ion Setup
Generic 203

Description

If this feature is selected, the attendant may restrict an extension from making any
outgoing trunk calls. The attendant may also remove the restriction. While the restric-
tion is in force, any outgoing trunk call from the extension is intercepted to the
attendant (Illegal Access Intercept to the Attendant) or reorder tone. If this option, and
System Options 172 (Guest Room Button Enable) and 173 (Room Status Button and
Display Enable) are selected, outgoing restriction is automatically set when the room
status is set to “l”, Room Vacant and Ready to be Sold or “3” Room Vacant but not
ready.

Condit ions

l Night Service 2 is not available.
l Tenant Service and Controlled Outgoing Restriction are mutually exclusive.
. Room Status Button and Controlled Outgoing Restriction are mutually exclusive.
l Controlled Outgoing Restriction and Tenant Service are mutually exclusive.

Programming

. Select System Option 132 (Controlled Outgoing Restriction Setup Enable).
l Select System Option 172 (Guest Room Button Enable) if Controlled Outgoing

Restriction is to be setup with out ringing the extensions.
. If the restriction is to be set automatically when the Room Status is set to 1

or 3, select System Option 173 (Room Status Button and Display Enable).
. If calls are to be intercepted to the attendant select System Option Number 116

(Illegal Access Intercept to Attendant).

Operation

To set Outgoing Restriction:

. Press the GUEST ROOM button.

. Dial the required extension number.
l Press the ROOM RESTR button - the ROOM RESTR lamp lights, controlled

outgoing restriction is now in effect on the extension.

To remove Outgoing Restriction:

l Press the GUEST ROOM button.
l Dial the required extension number - the ROOM RESTR lamp lights.
l Press the ROOM RESTR button - the ROOM RESTR lamp goes out, outgoing

restriction is removed from the extension.
l Room restriction may also be turned on or off while the attendant is talking to

a room by pressing the ROOM RESTR button.

For automatic restriction operation refer to the ROOM STATUS feature description.
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Controlled Station
Restriction (Do Not
Disturb)

Description

The Do Not Disturb feature allows a user to have all incoming calls to the extension,
routed to the attendant or reorder tone. The feature may be activated by the extension
user or by the attendant. If the attendant calls an extension with Do Not Disturb active,
the console DO NOT DSTB lamp flashes and the ERROR lamp lights in the DE-
STINATION display. The attendant may override the feature by pressing the DO NOT
DSTB button. All other calls directed to the extension receive reorder tone or are
intercepted to the attendant. Other features (e.g. Hunting, Call Forwarding) work as if
the extension were busy. Call origination from an extension with this feature active is
not affected in any way.

Conditions

l A busy lamp must be assigned to a trunk or extension in order for it to be
included in the displayed total count of Do Not Disturbs.

l System Option 133 (Controlled Station Restriction Setup) must be enabled,
otherwise the DO NOT DSTB button will be inoperative.

. If Do Not Disturb is to be toggled in the Room Mode System Option 172 (Guest
Room Button Enable) must be selected.

. If the attendant dials an extension with DO NOT DISTURB in effect, and has a
source, the console must be in Both or Destination mode to override DO NOT
DISTURB.

Programming

l Select System Option 133 (Controlled Station Restriction Setup Enable).
l Select System Option 172 (Guest Room Button Enable) if Do Not Disturb is to be

set without ringing the extension.
l Select System Option 174 (Do Not Disturb intercept to Attendant), if the calls

are to be intercepted to the attendant. If this option is not selected, calls to a
Do Not Disturb extension will receive reorder tone.

. If the Do Not Disturb status of the extensions are to be displayed, Select
System Option 175 (Do Not Disturb and Message Waiting Display Enable).

. If the extension is to be able to set up and cancel Do Not Disturb, its COS must
contain Option Number 78.

. If COS Option Number 78 (Room Do not Disturb set up enables) is enabled, an
access code must be assigned to Feature Number 24 (Do Not Disturb Setup and
Cancel).

Operation

To set Do Not Disturb from the extension:

l Dial the Do Not Disturb access code followed by the digit 1 - dial tone is
heard.

l Replace the extension handset - all calls to the extension will be intercepted.

To remove Do Not Disturb from the extension:
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l Dial the Do Not Disturb access code followed by the digit 2 - dial tone is
returned.

l Replace the extension handset - calls may be received by the extension in the
normal manner.

To setup Do Not Disturb when calling the extension from the console:

l Dial the required extension number - ringing tone or busy tone is returned.
l Press the DO NOT DSTB button - the DO NOT DSTB LED lights.
. Press the RELEASE button - all calls to the extension are intercepted.

To override Do Not Disturb when calling the extension from the console:

. Dial the required extension number - the ERROR lamp lights and the Do Not
Disturb lamp flashes.

. Press the DO NOT DSTB button - extension rings or busy tone is returned if the
extension is in use. The DO NOT DSTB LED lights.

. At this point, attendant call handling proceeds as normal.

To setup Do Not Disturb without calling the extension:

. Press the GUEST ROOM button.

. Dial the required extension number.
l Press the DO NOT DSTB button - the DO NOT OSTB LED lights, all calls to the

extension are intercepted.

To remove Do Not Disturb without calling the extension:

. Press the GUEST ROOM button.

. Dial the required extension number.

. Press the DO NOT OSTB button, the DO NOT OSTB LED is extinguished - calls
may be received by the extension in the normal manner.

To display the total number of DO NOT DISTURBS set:

l Press the GUEST ROOM button.
0 Press the DO NOT DSTB button - the busy lamp field changes to show only

those extensions with Do Not Disturb set, the SOURCE display shows the total
number of the Do Not Disturbs set.
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CO Trunk Via
Attendant inhibit

SECTION MITL9105/9110-98-105

Description

This feature denies an extension the ability to be connected to a CO trunk through the
attendant. This restriction applies to both incoming and outgoing calls.

Conditions
, ; - : .,.:,.:.-::

l None

Programming

l The COS of the extension must contain Option Number 60 (CO Trunk via
Attendant Inhibit).

Operation

l None
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Customer Data
Dump/Load

Description

This feature allows the contents of the non volatile RAM (the customer data) to be
Dumped on a storage device. Any RS232 compatible, recording device, may be used.
This data may be used to reprogram a system or program an alternate system (with
the same customer data).

Conditions

The data recorder must have the following characteristics:

l RS232 Interface.
l Printing ASCII character set (no control characters are used).
l Odd parity.
l A line consists of 80 characters followed by a carriage return line feed and an

optional 6 null characters.
l The baud rate selected on the Scanner card must match the baud rate of the

recording device.

Dump:

. If the RS232 is in use when a Dump is requested, the request will be ignored
and busy tone returned.

l The Dump function can be performed in 16 minutes at 110 baud, 6 minutes at
306 baud or 2 minutes at 1200 baud.

Load:

l During a Data Load the system operates in the Power Fail Transfer mode.
l The load function takes 16 minutes at 110 baud or 6 minutes at 300 baud.
l If the first data block is not in the correct format or if a checksum error is

detected the load is terminated.

Programming

. If the system is to be remotely reset, select System Option 197 (Remote
System Reset Protection Override).

Operation

. If a tape is used, ensure that it is of sufficient length and ready to start at the
beginning of the tape.

l Dial 555 + 7. If the printer port is reserved for another function (i.e. Traffic
Measurement Polling or Call Detail Recording) busy tone will be returned.

l Disconnect the device currently connected after setting the device to suspended.
l Connect the recording device to the RS232 port. Set the device to record and

start it. _-

l  D i a l  *l4#
- the storage device starts recording the RAM data.
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- LED number four on the extended memory card will be lit for the duration
of the dump.

- At the end of the dump.
- LED four no longer lit.
- No further print out.

To stop the Data ouptut:

To stop from the console:

l Dial *14*,  printer stops or
. to abort the dump dial *1400.

To stop from the test line:

. Dial 555 + 8 + * or 1, printer stops or

. to abord the dump dial 555 + 8 + 00.

To Load the system:

. If a tape is used ensure that it is of sufficient length and ready to start at the
beginning of the tape.

l Dial 555 + 7 if the printer port is reserved for another function (i.e. Traffic
Measurement Polling or Call Detail Recording).

l Disconnect the device currently connected after setting the device to suspended.
l Connect the recording device to the RS232 port.
l Set the thumbwheel switches on the scanner card to 5623 (LOAD).
. Press the reset button on the Extended Memory Card - all calls in progress are

lost. The system will be in Power Fail Transfer. The LEDs on the Scanner card
show AA.

l Select the READ function on the recording device. The Scanner card will show
01 to 99 then (I) 00 to 1 (30) during the load. At the end of a successful load
the system resets and initializes.

l Disconnect the storage device and reconnect the desired recording device.
. Dial *14#  from the console or dial 555 + 8 + # (or 2) from the test line.
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Data Security

Description

Any call which includes an extension with a COS containing Data Security cannot be
overriden or receive Camp-On Tone. The extension may be Camped-On to but is secure
against any form of audio intrusion.

Condit ions

l None

Programming

l Include in the CDS of the extension Option Number 41 (Data Security).

Operat ion

l None
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Diagnostics
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Description

The system continuously runs diagnostic checks on the system operation and if a
malfunction is detected raises an alarm. Refer to MITL9105/91  lD-  98-500 General
Maintenance Information for a full description of diagnostics.

Conditions

0 None

Programming

l None

Operation

. None
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Dial Access to the
Attendant

Description

An extension may access the attendant by dialing a code (Feature number one). This
code will generally be the numeral zero.

Condit ions

l The attendant access code may not conflict with any other access code.

Programming

. Assign an access code to Feature number one (Attendant Access).

Operation

l Dial Attendant access code.
- Ringback tone returned.
- Attendant console rung.
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>ial  Call Pickup

Description

This feature allows an extension to be assigned to a Pick-Up group and to answer any
call to that group, by dialing the Dial Call Pick-Up code.

Conditions

l Dial Call Pickup cannot be originated by an extension with a call on hold. If Dial
Call Pickup is attempted, the originating extension receives reorder tone and
must flash to return to the held call.

* A maximum of 50 Pickup groups are permitted per system.
l An extension with Message Registration cannot be made a member of a Pickup

Group.

Programming

l An access code must be assigned to Feature Number 7 (Dial Call Pickup). This
code cannot conflict with the system numbering plan.

l Assign the extension to the required Pickup Group.

Operation

= Lift the handset - dial tone returned.
l Dial the Call Pickup code - the call is connected.

I
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Dial Pulse Signalling

Description

The PABX may accept or generate dial pulses. The systems Central Processor Unit
(CPUi reads dialed digits (decoded by the Receiver card) and validates and or causes
the necessary operation. The CPU may also cause the trunk card accessed by an
extension to outpulse  in dial pulses.

Conditions

l None

Programming

l See Trunk Group programming SECTION MITL9105/9110-98-205.

Operation

l None
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DID/Dial-InlCCSA
Vacant/Illegal Access
Intercept to Attendant

Description

Selection of this System Option causes all DID, CCSA or Dial-in tie trunk calls to
vacant or unauthorized levels or numbers to be routed to the attendant. If this option is
not selected, these calls receive reorder tone.

Conditions

. None

Programming

l Select System Option 117 (DID/Dial-ln/CCSA  Vacant/I l legal Access Intercept
to Attendant).

Operation

. None

: .,‘.
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Direct-In Lines

Description

This feature allows incoming trunks to be assigned to a specific extension or hunt
group. Incoming calls from the trunk ring the extension (or hunt group) directly. The
calls do not appear at the attendant console. If the assigned extension is busy when a
call arrives, the call will be camped-on. If all extensions of a Hunt Group are busy the
call will be queued. In no case will the call be answered, therefore the caller will hear
ringback tone from the CO. Camp-On tone will be heard by an extension which is
Camped-On to. If a Hunt Group is Camped-On to, no tone is heard. All Call Forwarding
features may be activated on incoming trunk calls to extensions.

Conditions

l Camp-On recall and Don’t Answer recall to the attendant are not active on
Direct-In Line calls.

l During night service incoming calls will be directed to the night assignment of
the trunk.

l If a direct in line call is handled by the attendant as the result of a transfer, it
will then recall to the attendant in day or night service.

Programming

l Specify the DAY, NIGHT 1 or NIGHT 2 assignments of the trunk as the
equipment number of the extension or the hunt group number to which the trunk
is to be assigned.

l The trunk type must be Type 1 (Standard Bothway  CO Trunk), or 5 (Non Dial-In
Tie Trunks).

Operation

l None
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Direct Inward Dial
(DID) Trunks
Generic 203/204

Description

This feature allows DID Trunks to be used in the system. The length of the incoming
number, the number of digits to be absorbed, and a prefix digit, if required, may also
be specified.

Conditions

. If the DID trunk sends less digits than expected the trunk will receive reorder
tone from the PABX after the interdigit timeout (15 set).

. DID trunks may access extensions, hunt groups or the attendant.
l An extension with Option Number 43 (Inward Restriction DID) in its COS cannot

receive a call directly from a DID trunk.
l DID trunks can be used outgoing only if special Network equipment is provided

(see CCSA).
I

. DID trunks are rotary dial only, never DTMF . Incoming trunk calls to the
attendant always appear on LDN 4.

Programming

l When programming the trunk the entry made after pressing the I/C (Incoming
Digits) button may consist of two or three digits.
First Digit - specifies the number of incoming digits (l-9).
Second Digit - specifies the number of leading digits to be absorbed (O-9).
Third Digit, if required - the actual digit to be prefixed to the incoming number
after absorption (O-9).  The maximum number of digits permitted after absorp-
tion and after adding the prefix digit is 4 (3 if tenant service is used).

l The trunk type must be specified as 3.
. If calls to vacant or illegal numbers are to be routed to the attendnant System

Option 117 (DID or Dial-In Vacant/illegal Access to the Attendant) must be
selected. If this option is not selected, calls to vacant or illegal numbers will
receive reorder tone.

. If calls to busy numbers are to be routed to the attendant, System Option 149
(Call Forwarding Busy - System) must be selected.

. If calls to an extension that are not answered within the selected timeout
period are to be forwarded to the attendant System Option 150 (Call Forwarding
- Don’t Answer - System) must be selected.

. If DID trunks are not to be connected to Non-CO trunks via the attendant,
System Option 171 (DID to Non-CO Trunks via Attendant Inhibit) must be
selected.

l Assign an access code to feature number 20 (Alternate Attendant Access Code).
This provides an access number to the attendant for DID calls.

Operation

l None

Page 97



SECTION MITL9105/9110-98-105

Direct Inward System
Access (DISA)

Description

This feature allows an external caller access to the PABX by selecting a special trunk
and dialing a security code. After the code is dialed the System returns dial tone to
the caller, who may then access any features in the DISA trunk’s COS except for those
which require a switchhook flash.

Conditions

l The outside caller must use a DTMF telephone.
l The security code may be 1, 2, 3 or 4 digits in length.
l The same security code applies to all DISA  calls.
. If a caller dials an invalid code the call is dropped after three digits have been

dialed. Reorder tone is not returned to the caller.
l A DISA  trunk may be used as a standard CO trunk.
l Access to the allowed features is controlled by the COS assigned to the trunk.
l Switchhook flash is not possible on a DISA  trunk.

Programming

l Program trunk(s) as type 2 (DISA).
l Assign a DlSA security access code to Feature (Direct Inward System Access).
. If the attendant is allowed to change the DISA  access code, select System

Option 135 (Attendant DISA Code Setup Enable).
. Assign a COS to the trunk.

Operation

To Access the System:

l Dial the required directory number from a DTMF telephone.
l The System returns two bursts of ringback  tone followed by dial tone.
l Dial the DISA security code - PABX dial tone returned.
l Dial the required feature access code or extension.
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Direct Outward Dialing

Description

The Direct Outward Dialing feature allows an extension user to make external calls
without the assistance of the attendant.

Conditions

. Access restrictions to the trunks are controlled by the Class of Service Option
Numbers 65 through 76 (Trunk Group Access).

l Some Direct Outward Dialing may be restricted by Multi Digit Toll Control see
SECTION MITL9105/9110-98-212.

Programming

a Program the required Class of Service to include the required trunk !-  oup
access. I

l Assign the Class of Service to the required extension.
l Program the Trunk.
. Program the Trunk Group.
l Assign an access code to the trunk group.

Operation

. Lift the handset, dial the access code - CO dial tone is returned.
. Dial the required external number.
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Direct Trunk Access

Description

The console or test line may directly access a trunk for maintenance or operational
procedures.

Conditions

* None

Programming

l Assign an access code to Feature number 19 (Maintenance Function).

Operation (where 555 is the Maintenance Function code).

. From the console dial 555 + 2 + the equipment number or dial * 2 +
equipment number + *.

. From the test line dial 555 + 2 + the equipment number.
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Directed Call Pick-Up

Description

Directed Call Pick-Up allows an extension user to answer any ringing telephone within
the PABX. If more than one party attempts to pick-up the call, the call will be
completed to the first party, other parties will receive busy tone.

Conditions

l Directed Call Pick-Up cannot be originated by an extension after flashing. If
Directed Call Pick-Up is attempted, the originating extension receives reorder
tone and must flash to return to the held call.

Programming

l The COS of the extension must include Option Number 39 (Directed Call
Pick-Up).

l An access code must be assigned to Feature Number 8 (Directed Call Pick-Up).

Operation

. Lift the handset - dial tone is returned.

. Dial the Directed Call Pick-Up code followed the number of the ringing
extension - the call is completed.
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Discriminating Dial
Tone

Description

An extension having Do Not Disturb or a Call Forward Follow Me in effect, it will hear
a distinct dial tone (350/440  Hz, 400/ms  on, 100 ms off for 6 cycles continuous tone)
when going off-hook.

Conditions

. None

Programming

l Select System Option 228 (Discriminating Dial Tone).

Operation

If any extension goes off-hook while having Do Not Disturb or Call Forwarding Follow
Me in effect discriminating dial tone will be returned.
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Discriminating Ringing

Description

Selection of this option allows a user to distinguish between internal calls and
incoming trunk or attendant calls by the assignment of different ringing patterns.
Internal calls have a ringing pattern of 1s on and 3s off. Trunk or attendant calls have a
ringing pattern of 0.5s  on, 0.5s  off, 0.5s  on and 2s off.

Condit ions

l None

Programming

l Select System Option 100 (Discriminating Ringing).

Operat ion

l None
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Do Not Disturb
Display
Generic 203/204

Description

This feature allows the attendant to display all extensions that have Do Not Disturb
set. When the attendant presses and holds the DO NOT DSTB button (while the console
is idle), the busy lamp field goes dark, leaving only the lamps lit for the rooms that
have Do Not Disturb active. In addition the SOURCE display shows the total number of
extensions with a Busy Lamp assigned and Do Not Disturb set.

Conditions

I

l The console must be idle. If the console has an extension as its Source or
Destination party or of the attendant is using the GUEST ROOM button, the Do
Not Disturb status for that extension will be changed.

l For an extension to be included in the total displayed in the SOURCE display,
the extension must have a busy lamp assigned to it.

Programming

l Select System Option 133 (Controlled Station Restriction Setup).
l Select System Option 175 (Do Not Disturb and Message Waiting Display Enable).

Operation

l Press the DO NOT DSTB button - the busy lamp field changes to display only
the extensions that have DO NOT DSTB active, the SOURCE display shows the
total number of extensions that have Do Not Disturb set.

l Release the DO NOT DISTURB button - the busy lamp field returns to normal.
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Do Not Overflow
(Trunks)

Description

If an extension has Do Not Overflow in its COS and dials a busy trunk group, busy tone
is returned by the system and trunk group overflow is denied. See Trunk Groups.

Conditions

l None

Programming

l Assign Option Number 52 (Do Not Overflow) to the extension’s COS.
l Assign COS to required extensions.

Operation

. None
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DTMF to Rotary Dial
Conversion (Tone to
Pulse Conversion)

Description

This feature automatically converts DTMF tones from DTMF equipment to rotary dial
outpulsing on outing trunks which have been programmed as rotary dial trunks.

Conditions

l The DTMF digits also appear on the trunk, as early line split is not provided,
unless in the case of E&M or loop tie trunks, the trunk group type contains a 4
as the first digit. In this case, no audio will be transmitted to the trunk,
however, answer supervision MUST be returned in order to restore outgoing
audio.

Programming

l The third digit of the four digit Trunk Group Type must be a 1 or a 2.

Operation

. None
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Description

This feature enables an extension to connect a non-CO trunk to a CO or non-CO trunk,
then go on hook and leave the two trunks connected.

Conditions

l One trunk must be a non CO trunk.
l If the COS of an extension contains Option Number 62 (Flash for an Attendant) a

switchhook flash will present the call to the attendant.
l Option 46 (Flash Disable) and System Option 198 (Enable Non CO Trunk - Trunk

Connect by Extension) are mutually exclusive.

Programming

l Select System Option 198 (Extension Trunk to non-CO Trunk Connect).
l Select System Option 107 (Can Flash if on an Incoming Trunk).
l Select System Option 108 (Can Flash if on an Outgoing Trunk).

Operation

l Conversation between trunk and extension.
l The extension flashes switchhook - dial tone returned.
l The extension dials trunk - the trunk answers.
l The extension hangs up. The trunk and non-CO Trunk are connected.

I

/
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End of Dial Signal or
Outgoing Trunks

Description

This option, if selected, allows the attendant or extension to access a trunk, dial the
required directory number. Then complete the call to an internal extension without
delay, by pressing the # button to stop digits being passed to the trunk. Digits dialed
after the #  will be interpreted by the PABX as a new number i.e. an extension.

Conditions

l When this option is not included, digits dialed by the attendant will be passed
to the trunk until one of the following occurs; answer supervision is received, a
ten second inter-digit pause in dialing occurs, or the attendant puts the trunk on
hold. This option is only available to DTMF extensions.

Programming

l Select System Option 153 (End of Dial Signal for Outgoing Trunks).

Operation

From the console:

l Dial the required trunk group access code.
e Dial the required external directory number - ringing tone is returned.
l Press the # button.
e Dial the required extension number or trunk.
. Press the RELEASE button - the called extension is connected to the outside

directory number.

From an extension:

l Dial the required trunk group access code.
l Dial the required external directory number.
l Dial #
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Executive Busy
Override (Extensions)

Description

This feature allows a user who encounters a busy extension to dial a code and enter
the conversation. Eight hundred mill iseconds before override voice contact is es-
tablished, both parties in the original conversation receive a warning tone (440Hzl.  The
tone continues for 200ms  after override is established. A 200ms  burst of the 440Hz
tone is repeated every 6s for the duration of the override. If the overridden extension
flashes the switchhook or goes on-hook the overriding extension is dropped and
receives reorder tone.

Conditions

. The overriding extension cannot manipulate the original connection in any way.
l A call in which any extension has a COS that includes Option Number 42

(Station Override Security) or Option Number 41 (Data Security) cannot be I
overriden.

. Any extension speaking to the attendant dialing, or receiving supervisory tone ‘..
cannot be overriden.

l An extension on hold cannot be overriden.
l An extension with a parked or held call can not be overriden.

Programming

l The overriding extension must contain Option Number 40 (Executive Busy
Override) in its COS.

l Assign a single digit access code to Feature Number 22 (Executive Busy
Override).

Operation

l Dial the extension number - special busy tone.
l Dial the Executive Busy Override access code- after the warning tone you are

connected to the call. Special busy tone will be returned if override is
attempted.

i..
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Fai lure Transfer

Description

In the event of a common control or power failure which would cause a major loss of
call processing, preselected CO trunks are automatically switched to designated exten-
sions. Failure transfer may be selected automatically under control of the system, or
manually by setting the console or maintenance panel transfer switches to TRANSFER.
When normal system operation is restored, calls on transfer circuits remain in effect
until the calls are terminated, then the circuits are returned to normal operation. The
POWER FAIL TRANSFER (PFT) control switches on the Maintenance Panel may be used
to locate and isolate the source of Transfer condit ion. See SECTION
MITL9105/9110-98-500  General Maintenance Information.

Conditions

l A maximum of 6 transfer circuits are provided by the SX-100.
l A maximum of 12 transfer circuits are provided by the SX-200.
. If a transfer takes place, calls on the transferred trunks and extensions are

dropped.
l When the system is returned to normal existing PFT trunk calls will not be

dropped.

Programming

l None

Operation

Manual Transfer:

l Set the console transfer switch to the TRANSFER position. The corresponding
Maintenance Panel POWER FAIL TRANSFER CONTROL SWITCH must be set to
ENABLE.
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Feature Access

Description

An attendant, extension or trunk may access certain features by dialing an access
code. The ability of an extension or trunk to access features is limited by their class.

Condit ions

l None

Programming

l See SECTION MITL9105/9110-98-205.

Operation

l None
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First Digit Toll Deny

Description

If this option is selected, Toll Denial applies only to the first, rather than the first two
digits. A call is denied if the first digit dialed after accessing a trunk is 0,  1, # or *.

Conditions

l None

I

Programming

l Select System Option 155 (First Digit Toll Deny).

Operation

. None
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Fixed Night Service

Description

This feature allows calls normally directed to the attendant console to be routed to
preselected extensions, hunt groups or common alerting devices when the system is in
night service. After selection of night service all calls directed to the attendant are
routed to the selected night assignment. Calls held in the attendant queue when night
service is selected, remain at the console and may be answered in the normal manner.
The system provides two independant night service assignments, NIGHT 1 and NIGHT 2.
The calls are directed to the assignment selected.

Conditions

l The assignment of trunks may not be changed from the attendant console. See
Flexible Night Service.

Programming

l Assign incoming trunks to the required extensions, hunt groups or common
alerting devices when programming the trunks.

Operation

l Press the NIGHT 1 button on the attendant console to select Night Service 1
assignments.

l Press the NIGHT 2 button on the attendant console to select Night Service 2
assignments.

j :,
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Flash Disable

Description

This feature inhibits a switchhook flash from an extension. All features using the
switchhook in the selection of the feature are therefore inhibited.

Conditions

l Class of Service Option 46 (Flash Disable) and Class of Service Option 62 (Flash
for Attendant) are mutually exclusive.

Programming

l The COS of the extension must contain Option Number 46 K-lash Disable).

Operation

. None
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Flash For Attendant

Description

An extension with this option specified in its COS will automatically ring the attendant
console if the switchhook is flashed while in an established call. The call will appear
at the console as a Dial 0 call.

Conditions

l The extension cannot access any other feature requiring a switchhook flash, e.g.
“Broker’s Call” or “Transfer/Add-On/Conference”.

Programming

l The COS of the extension must include Option Number 62 (Flash For Attendant).

Operation

l While on an established call; flash the switchhook - the extension rings the
attendant console, the other extension will be placed on hold.
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Flexible Night Service

Description

This option allows the attendant to change the night service assignment of trunks
associated with extensions or hunt groups. The system allows full flexibility of trunk
assignment, all trunks may be assigned to one extension, each trunk may be assigned
to a different extension, or a hunt group.

Condit ions

. Night service assignment may be assigned to trunks only.
l Trunks must already be programmed for assignment to an extension, or hunt

group during night service.
. Trunks programmed for assignment to night bells cannot be changed by the

attendant.

I Programming

l Specify System Option 102 (Flexible Night Service).

Operat ion

For Flexible Night Service Assignment:

l Dial * 3
l Dial the individual trunk access code (equipment number).
l Press the NIGHT 1 or NIGHT 2 button. The existing extension or a hunt group

assignment is displayed.
l Dial the extension number or a hunt group master number to which the trunk is

to be assigned.
0 Press the RELEASE button.
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Flexible Numbering
Plan

Description

The numbering plan used within the system is completely flexible. The user may
select any combination of 1, 2, 3 and 4 digit numbers. The only constraint in the
selection of a numbering among access codes and extension numbers.

Condit ions

. First digit conflict between the access codes assigned to Executive Busy
Override and the Callback-Busy features, and other numbers within the num-
bering plan, are permitted.

. * and #  are valid digits within the system numbering plan.

. If Tenant Service is selected a maximum of three digits may be assigned for
any number.

Programming

9 Assign the required extension numbers and access codes.

Operation

l None
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Guest Room Button
Generic 2031204

Description

The console GUEST ROOM button, when enabled, allows the attendant to display the
current status of a room. The status display shows:

I

l SOURCE display shows the extension number of the room and the number.of  -
local call units made from the room.

l DESTINATION display shows the current room status code, (l-4).
1 - Room vacant and ready to be sold
2 - Room occupied and clean
3 - Room vacant but not ready to be sold
4 - Room occupied but needs cleaning
A period displayed after the room status code indicates that the maid is
currently in the room.

. If the 00 NOT DSTB LED lights, the room has Do Not Disturb set.

. If the MSGE WAIT LED lights, the room has a message waiting.

. If the ROOM RESTR LED is lit or if the room status code is 1 or 3, Controlled
Outgoing Restriction is enabled and the ROOM STATUS button enabled, Control-
led Outgoing Restrictions are in effect for that extension.

l See “Do Not Disturb”,  “Maid In Room”, “Message Registrat ion”, “Message
Waiting”, “Message Waiting Lamp”, “Room Status”, “Automatic Wakeup
(Alarm Call)” and Controlled Outgoing Restrictions descriptions.

. If Automatic Wakeup is in effect the time of the wakeup will appear in the
Destination Display.

Conditions

l System Option 172 (Guest Room Button Enable) and System Option 113 (Tenant
Service) are mutua!ly  exclusive.

l System Option 172 (Guest Room Button Enable) and System Option 121
(Attendant Serial Call) are mutually exclusive.

Programming

l Select System Option 172 (Guest Room Button Enable) must be selected.
. If the Room Status is to be displayed, Select System Option 173 (Room Status

Display and Room Status Button Enable) must be selected.
. If Message Registration is to be displayed and or printout, select System Option

156 (Message Registration).
. If the Room Status of an extension is to be displayed and changed, its COS

must contain Option Number 80 (Room Status Applies).
. If the extension is to display Message Waiting, its COS must contain Option

Number 77 (Message Waiting Applies).
. If the local CO call units are to be accumulated for the extension, the COS of

the extension must contain Option Number 64 (Message Registration Applies).

Operation

. Press the GUEST ROOM button.

Page 118



SECTION MITL9105/9110-98-105

l Dial the required extension number - the console displays the status of the
room (see Description).

l Press the RELEASE button - the console is idle.

:

,.‘: ‘.
:.:  ‘1.
::: ...

?-
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Hold Pick Up

Description

The Hold Pick Up feature allows an extension user to pick up a call held at the
attendant console on one of the console HOLD keys. If a single console is employed,
four HOLD buttons (HOLD  buttons 1 through 4)  are provided. A second console provides
four additional HOLD positions (HOLD buttons 5 through 8).

Conditions

. In Generic 202 an extension cannot dial Hold Pick-Up after flashing.
l Hold 4 and Call Block (Generic 204/up)  are mutually exclusive.

Programming

l The COS of the extension must include Option Number 55 (Hold Pickup).
l Assign an Access code to Feature Number 12 (Hold Pickup Access).

Operation

After being informed that a call is being held on a specified HOLO  button:

. Lift the extension handset - dial tone is returned.
l Dial the Hold Pick Up access code followed by the number of the HOLD button

specified - t h e  c a l l  i s  r e m o v e d  f r o m  t h e  c o n s o l e  a n d  c o n n e c t e d  t o  t h e
extension. All features normally associated with the extension may be acces-
sed normally.
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Description

Master number hunting allows a user to dial an access code (the master hunt number
of the hunt group), and have the call completed to the first idle extension in that hunt
group. Any extension within a hunt group may be accessed directly by dialing the
extension number; hunting will not take place if the extension is busy. Three types of
hunting are provided by the system; Circular, Terminal and Secretarial hunting.

;-

. . :

Circular Hunting starts at the extension after the last extension in the hunt group to
which a call was completed (the extension rung), and hunts over all extensions in the
hunt group in the sequence programmed. Hunting stops at the first idle extension found.
If all extensions are busy the calling extension hears busy tone, and may Camp-On to
the Hunt Group. A Dial-in trunk receives ringback, while a transferred trunk will receive
Music On Hold if provided.

Terminal Hunting starts at the first extension in the hunt group and terminates at the
first idle extension found. Hunting takes place in the order in which the extensions
were programmed into the hunt group.

Secretarial Hunting is the same as terminal hunting, except that the terminating
extension (the secreterial  positions) are the same for more than one hunt group.

Conditions

l All extensions must be programmed before programming the hunt group.
l The hunt group access code must be unique and must not conflict with the

system numbering plan trunks may be directed to a hunt group.
l A maximum of 12 independant hunt groups may be defined.
0 If an extension appears in more than one hunt group, (secretarial hunting) the

numbers following the extension must be identical and in the same sequence in
each hunt group that the extension appears in.

l Extensions can not be in more than one circular hunt group.
l An extension with COS Option 64 (Message Register, Generic 203 and above)

cannot be put into a hunt group.
l An extension with Do Not Disturb set, or one which is Busied-Out, wil l  be

passed in the hunt.

Programming

e Program all extensions.
l Program the hunt group. If Circular Hunting is required, the last equipment

number entered must be identical to the first entry.
l See SECTION MITL9105/911@-98-205.

Operation

. None

/
1 .,
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ldentif ied  Trunk
Groups
Generic 204

Description

When an identified trunk group is accessed, the trunk group access code is repeated as
the first digit (or digits) dialed into the trunk. For example, the trunk access code is 2,
and the digits 35 are dialed, the trunk will be seized when the digit 2 is dialed. The 2
will be repeated to the trunk, followed by the digits 3 and 5. The equipment (usually a
PBX)  at the other end of the trunk will see the digits 235.

The purpose of the repeating digits is to allow a common numbering plan between two
or more PBX’s. In the above example, an extension numbered 235 could be accessed
from the PBX in which it was programmed, or from another PBX with an identified
trunk group which is seized by dialing the digit 2.

I
Trunk group one can have more than one access code; a maximum of ten different
codes are allowed. If programmed as an identified Trunk Group each code will be
repeated and may be part of an extension number or feature. Alternatively, the leading
digit or digits may in turn seize other trunk groups allowing tandeming between two or
more switches.

Conditions

This feature applies to outgoing, non-CO rotary trunks only.
A Camp-On on Callback cannot be made to an Identified Trunk Group.
System Options 113 (Tenant Service) and 205 (Identified Trunk Group Enable) are
mutually exclusive.
System Options 114 (Tenant Service - Separate Consoles) and 205 (Identified
Trunk Groups) are mutually exclusive.
This feature applies to calls from extensions, dial-in trunks or the attendant.
System Option 205 (Identified Trunk Group Enable) requires that the last two
digits in the four digit trunk group type be ‘13’ in order to define the trunk group
as non-CO trunk group with identification and to perform tone to pulse conver-
sion if tone extensions are to be used without waiting for dial tone.

Programming

l Select System Option 205 (Identified Trunk Group Enable).
l Program required Trunk Groups.
. If multiple Trunk Group Access is required, assign a maximum of ten access

codes to Feature Numbers 33-42 for access to Trunk Group 1 only.

Operation

l Dial the appropriate number - ringing tone is returned from the tandem office.
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I l legal  Access
tntercept Attendant

Description

Calls to non-programmed or restricted access codes or extension numbers will be
routed to the attendant. Calls routed to the console in this way appear as DIAL 0 calls,
with the INT indicator lit in the SOURCE display, defining the calls as intercept calls.
See also Vacant Number Intercept to Attendant, and DID/Dial-ln/CCSA Vacant Number
In te rcept  to  A t tendant .

Conditions

l During night service (NIGHT 1 or NIGHT 2) all intercept calls receive reorder
tone, regardless of the options selected.

Programming

l To cause all calls to restricted numbers or non-programmed access codes,
other than DID or Dial-In tie trunk calls, to be routed to the Attendant, select
System Option 116 (Illegal Access Intercept to Attendant). If this option is not
selected, such calls will receive reorder tone.

Operation

l None

.
._
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Immediate Ring

Description

Ringing is applied to a called free extension number within 1OOms of the last digit in
the number being dialed.

Conditions

l None

Programming

l None

Operation

I l None
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Individual Trunk
Access

Description

This feature allows the attendant to access individual trunks within a trunk group.

Conditions

l None

; :.;:.--.-.._.“ . _

Programming

l Assign an access code to Feature Number 18 (Attendant Function).

ODeration

l Dial * 2
l Dial the individual trunk access code (equipment number of the trunk).
l Dial * - CO dial tone is returned if the trunk is free. PABX busy tone is

returned if the trunk is busy.

!
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Limited Wait For Dial
Tone

Description

This option, when set, causes the “Wait for Dial Tone” feature on outgoing trunks to
wait only 5 seconds and then enable outgoing audio even if no dial tone is received.

Conditions

l None

Programming

l Select System Option 136 (Limited Wait for Dial Tone).

Operation

l None
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Description

The attendant console will identify Listed Directory Numbers (LDN’s) at the console.
Each Listed Directory Number may be assigned to a separate LDN button (l-4).
allowing the attendant to answer the incoming call with the correct response.

Conditions

l Only CO or Non Dial-In Trunks may be assigned to LDN appearances.
. DID/CCSA  trunks appear on LON 4 when accessing the attendant.

Programming

l Assign the trunk to the required LDN button number when programming the
trunk.

Operation

l None

..-.-:.::,..

I
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Lockout Alarm

Description

This system option causes a minor alarm to come up at the attendant’s console when
an extension is locked out.

Conditions

l Dial tone timeout is 15 seconds with an additional 30 seconds of reorder tone
before a lockout is applied to the extension.

. Interdigit t imeout is 15 seconds for l ines, 10 seconds for trunks with an
additional 30 seconds of fast busy tone before a lockout is applied to an
extension.

Programming

l Select System Option 112 (Lockout Alarm Enable).

Operation

l None
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Maid In Room
Generic 203/204

Description

This feature allows the maid to change the status indicate on the attendant console
which room the maid is in (see Room Status).

Conditions

. A lamp must be assigned to the extension. in order to display its status in the
busy lamp field.

Programming

l Select System Option 173 (Room Status Button Enable).
l The COS of the extension must contain Option Number 80 (Room Status

Applies).
l An access code must be assigned to Feature Number 28 (Room Status Update

Maid in Room).

Operation

At the extension in the room:

l Dial the Maid In Room access code.
l Dial:

1 - change room status display to show the maid in the room.
2 - clear maid in room indication and leave room status code unchanged.
3 - clear maid in room indication and change room status from “needs
cleaning” to clean.
- Dial tone is returned.
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Manual Line

Description

An extension with this option specified in its COS is routed directly to the attendant
console when going off-hook. The extension can receive calls, but all call originations
must be made with the assistance of the attendant.

Conditions

l The extension does not receive dial tone, but will receive ringback  tone.
. Manual line service cannot be used with consoleless operation.

Programming

l Option Number 57 (Manual Line) must be specified in the COS of the extension.

Operation

l None
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Meet -Me Conference

Description

The Meet-Me Conference feature allows up to seven extensions to dial the Meet-Me
Conference access code at a specified time, and to be connected into a conference. As
each conferee joins the conference, a  s i n g l e  200ms  b u r s t  o f  a  440Hz  t o n e  i s
superimposed on the conference. When a conference is full (seven conferees), parties
trying to enter the conference receive busy tone.

Conditions

l A maximum of seven conferees may be in a conference.
l Only one Meet-Me Conference may be active at any time.
. Switchhook flash cannot be used by an extension in a Meet-Me Conference -

the extension will be dropped from the conference upon flashing the switch-
hook.

l The attendant cannot dial into a Meet-Me Conference.
l Extensions and DISA trunks may only access a Meet-Me conference.

Programming

l All extensions accessing the feature must have Option Number 50 (Meet-Me
Conference) specified in their COS.

. Assign an access code to Feature Number 9’ (Meet- Me Conference). This
access code must not conflict with the system numbering plan.

Operation

l Dial the Meet-Me Conference access code - if you are the first person in the
conference, you will hear music, if provided, or nothing if Music On Hold is not
provided. As each conferee joins the conference a warning tone is heard and
the new conferee is added to the conference.

l To leave the conference - replace the handset. The last party in the conference
hears music if Music On Hold is provided.
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Message Registration
Generic 203/204

Description

This feature allows the system to accumulate the number of completed local call units
made from an extension. The number of call units counted for each call is dependant
on the call unit modifiers selected. The accumulated call unit counts are held in the
system message registers. These register is protected against power failure, so that
the call count is not lost in the event of a power outage.

Conditions

l Extensions with Message Registration cannot be members of Pick-Up or Hunt
Groups.

l System Option 113 (Tenant Service) and System Option 156 (Message Re-
gistration Enable) are mutually exclusive.

l The maximum count, before the multiplier, is 999. After this the counter returns
to 000.

Programming

.

.

.

.

.

The COS of the extension for which a call unit count is to be accumulated must
contain Option Number 64 (Message Registration Applies).
Select System Option 156 (Message Registration Enable).
If all supervision signals except pseudo answer supervision are to be counted,
select System Option 157 (Message Registration: Count Additional Super-
visions). If this option is not selected only the first supervision received is
counted.
If the CO trunk does not supply answer supervision, pseudo answer supervision
will be generated after 20 seconds if System Option 158 selected, or after 40
seconds if System Option 159 (Message Registration: Timer = 40 seconds) is
selected. If neither of these options are selected pseudo answer supervision is
generated after 30 seconds.
If any one of System Options 163 through 170 are programmed, the selected
surcharge is added to the first answer supervision signal received. If none of
these options are selected, no surcharge is made.
If any one of System Options 160 through 162 are selected, the contents of the
message register is multiplied by the selected multiplier (2, 3, or 4) when the
content of the message register is displayed.
Select System Option 172 (Guest Room Button Enable).
The first digit of the TYPE code for the trunk groups used must be programmed
as Type 2 if answer supervision is not generated by the CO (Answer Super-
vision) or Type 4 (Outgoing Audio Inhibit Until Answer Supervision) if answer
supervision is provided. The second digit of the trunk group type must be
specified as 2 (Message Register). If the trunk group is not programmed for
answer supervision, pseudo answer supervision will be automatically generated.

Operation

l Press the GUEST ROOM button.
l Dial the extension number of the room - the SOURCE display showsthe number

dialed, the DESTINATION display shows ROOM STATUS if System Option 173
(Room Status Button Enable) is selected and the number of call units made
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from that extension.
l To clear the message register, press the # button and the ROOM STATUS

button.
l Press the RELEASE button.

,
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Message Register
Audit
Generic 204

Description

This feature allows the attendant to request a printed list of all extensions that have
made local calls, and the total number of cat! units made from each extension. The
printout format includes date, time, extension number and the message register value
for each extension.

Conditions

l The printer must meet the requirements of ElA RS232 with a data speed of 110
or 300 baud and a minimum of 80 characters per line.

l The request will be ignored if the printer queue is full.
l System Option 203 (Traffic Measurement Polling) and System Option 193 (Room

Audit Enable) are mutually exclusive.
l The second digit of the trunk group type must be 1 or 2.

Programming

l Select System Option 193 (Room Audit Enable).
l Select System Option 208 (Room Audit Clear Message Register) if the message

register are to be cleared after its contents have been printed.

Operation

l Dial *16
. Press the RELEASE button - the display clears and the report is printed (listing

is in equipment number sequence).
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Message Waiting
Generic 203/204

Description

This feature allows the attendant to inform a guest that there is a message waiting.
The message waiting indication may take the form of a continuously flashing lamp on
the extension, or the extension may be rung every 20 minutes with a distinctive ringing
pattern (3 cycles of 3.5ips ringing). If the extension is busy, or has Do Not Disturb
active, when Message Waiting is activated, the message waiting indication is initiated
as soon as the extension becomes idle. If the message waiting indication is given by a
lamp, the lamp flashes (at 60 IPM).  If the message waiting indication is given by
ringing the extension, the first ring starts ten seconds after the extension becomes
idle. The extension will ring every twenty minutes after an off-on hook condition or
until the message waiting is cancelied. When the guest returns and calls the attendant,
the MSGE WAIT lamp lights to indicate that there is a message waiting for that
extension.

Conditions

. Message Waiting - Bell and Message Waiting - Lamp are mutually exclusive.
l See Message Waiting Print.
l The MSGE WAIT lamp will not light if the BOTH MODE button is pressed.

Programming

l Select System Option 138 (Message Waiting - Belli  or 137 (Message Waiting -
Lamp).

l Select System Option 172 (Guest Room Button Enable), if Message Waiting is
to be turned on and off without calling the room.

l Select System Option 175 (Do Not Disturb and Message Waiting Display Enable),
if the special message waiting display is to be used.

l The COS of extensions to which message waiting is to be applied must include
COS Option 77 (Message Waiting Applies).

Operation

To set up with the GUEST ROOM button:

l Press the GUEST ROOM button.
l Dial the extension number.
l Press the MSGE WAIT button. : 1 .,..
l Press the RELEASE button. :-.’ :;

5”

To set up without the GUEST ROOM button:

l Dial the extension number.
l Press the MSGE WAIT button.
. Press RELEASE.

To cancel:

l Repeat the above steps accordingly. When the MSGE WAIT button is pressed it
will be cancelled.

1

1
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Message Waiting
Display
Generic 2031204

Description

This feature allows the attendant to display all extensions that have a Message
Waiting. When the ant presses and holds the MSGE WAIT button, the busy lamp field
goes dark, leaving only the lamps lit for the rooms that have a Message Waiting. In
addition the SOURCE display shows the total number of extensions with a Message
Waiting.

Conditions

l The console must be idle. If the console has an extension as its Source or
Destination party or is using the GUEST ROOM button, the Message Waiting
status for that extension will be changed.

. For an extension to be included in the total display of the Busy Field Lamps and
the total amount in the SOURCE display, it must have a lamp assigned a
Message Waiting.

Programming

l Select System Option 175 (Do Not Disturb and Message Waiting Display Enable).

Operation

To Display the Total Number of Extensions with Message Waiting Set:

l Press the MSGE WAIT button - the busy lamp field changes to display only the
extensions that have a Message Waiting active, the SOURCE display show the
total number of extensions with a Message Waiting.

. Release the MSGE WAIT button - the busy lamp field and SOURCE display
return to normal.
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Message Waiting Print
Generic 204

Description

The message waiting status of a room can be printed whenever the attendant changes
the status of the room.

Conditions

l See Message Waiting.
. If the printer is occupied the status does not change and a warning beep is

returned.

Programming

l Select System Option 195 (Message Register and Message Waiting Change Print
Enable).

. See Message Waiting.

Operation

If Message Waiting is setup or removed it will be recorded as: extension number,
date, time and one of the two following:

MESSAGE WAITING ON

MESSAGE WAITING OFF

,
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Mixed Station Dialing

Description

This feature allows the simultaneous use of rotary and DTMF  telephones. All features
provided to telephones.

Conditions

l None

Programming

. None

Operation

l None
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Multi Console
Operation

Description

In systems employing two attendant consoles the following features apply:

l All calls appear on both consoles.
l Either attendant may answer any call.
l Attendant 1 may hold calls on HOLD buttons 1, 2, 3 and 4.
l Attendant 2 may hold four additional calls on HOLD buttons 5, 6, 7 and 8.
l Either attendant may select night service for the system.

Conditions

l Calls can be transfered from one console
one console, then dialing the appropriate
console.

Programming

l None

Operation

to the other by holding the call on
Hold Pick-Up code from the other

l All operations are identical for both attendant consoles.
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Multi Digit Toll
Control

Description

Multi Digit Toll Control provides a method of controlling the sequence of digits which
an extension may dial into a trunk. Toll Control is applied on an extension basis, that
is, the control applied to digits can vary depending on which extension has accessed
the trunk. Should no toll restrictions on an extension be required, the extension may be
Toll Allowed, i .e., dial ing is unrestricted. For further information see SECTION
MITL9105/9110-98-212.
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Description

A maximum of seven extensions with bells may be connected (hardwired)  together.

Conditions

. If more than one extension is off hook a drop in audio level will occur.
:.

Programming

l None

Operation

. None

j
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Multiple Trunk Groups
With Overflow

Description

The system permits up to twelve independant trunk groups to be defined. Each trunk
group may be specified to overflow to another trunk group when s in the called group
are busy. Extensions may be prevented from using the overflow group on an individual
extension basis. See COS Option Number 52 (Do  Not Overflow), Trunk Groups and Trunk
Groups, two types.

Conditions

l A trunk may be a member of only one trunk group.
l All trunks within a trunk group must be of the same type.
. If an overflow group is specified, the trunks in the overflow group should be of

the same type as the originating group.

Programming

. Program the overflow option of the trunk group as the number of the group to
which extensions are to overflow.

l Assigned the originating trunk group option (65-76) to the extension’s COS. It is
not necessary to put the overflow trunk group into the COS.

l Assign Option Number 52 (Do Not Overflow), if required, to the COS of the
extension.

Operation

l None
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Music on Hold

Description

A music source may be connected to the System via the cross connect field for use
with Camp-On and Hold features. If music is not provided calls that are held or
Camped-On will hear nothing.

Conditions

l The music source should be between 50 and 500mVRMS.
. input to the system is 600 Ohms AC transformer coupled. A DC voltage should

not be applied to this input.

Programming

l See SECTION MITL9105/9110-98-200  for wiring details.

Operation

l None
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Never A Consultee

Description

This Class of Service feature denies an extension the abil i ty to be dialed from
extensions that have a call on hold or are part of a conference call.

Conditions

l None

Programming

l The COS must contain Option Number 47 (Never A Consultee).

Operation

l None

Page 144



Never a Forwardee
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Description

Inclusion of this feature in an extension’s Class of Service prevents an extension from
having any calls forwarded to it by an extension. If an extension attempts to forward a
call to an extension with this option in its COS, he wil l  receive reorder tone or
intercept to the attendant. Calls directed to the extension by hunting are not affected
by the selection of this feature.

,-
:

Conditions

e None

Programming

l The COS of the extension must include Option Number 38 (Never a Forwardee).
l Select System Option 116 (Il legal Access Inter? cept to the Attendant) if

forwarded calls are to be intercepted by the attendant. I

Operation

l None

1
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N e w  C a l l  T o n e

Description

If this option is selected, the first call placed in the attendant call waiting queue when
the console is not free signals the attendant with a single burst of tone. Subsequent
calls do not alert the attendant when they are added to the queue. Their presence is
shown by the CW (call waiting) indicator. If the option is not selected, incoming calls
do not signal the attendant until the console is free.

Condit ions

. None

Programming

I l Select System Option 124 (New Call Tone Enable).

Operation

l None
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Night Service
Automatic Switching

Description

This feature automatically switches the system into night service if an incoming call
or recall to the attendant console is not answered within the selected Night Service
Timeout period.

Conditions
:

l A new call causing the system to switch to Night Service remains at the
attendant console.

. If the trunk was programmed to a night bell in NIGHT SERVICE, then it will
appear on the bell. If it was programmed to an extension it will not be rerouted
to the extension.

l A recall will remain on the attendant console, but will not appear on a night
bell.

l The console must not be active during the Night Service Timeout period. If the
w

attendant presses any console button, the timeout is cancelled.
l All calls in progress when Night Service is selected are not affected.
l Depressing the Night key to terminate the night mode also terminates further

Night Service Automatic Switching timing on a unanswered incoming trunk call.

Programming

l Select System Option 103 (Night Service Automatic Switching).
. If System Option 145 is selected the timeout period is 20 seconds.
l If System Option 146 is selected the timeout period is 40 seconds.
@ If neither System Option 145 nor 146 is selected the timeout period is 30

seconds.

Operation

. None

L

I
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No Dial Tone

Description

Assignment of this feature to a dial-in tie trunk suppresses dial tone on an incoming
trunk call. If this feature is assigned to an extension, the extension will not receive
dial tone when going off-hook.

Conditions

l None

Programming

l The COS assigned to a tie trunk or an extension must contain Option Number 61
(No Dial Tone).

Operation

l None
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Non CO Trunk via
Attendant Inhibit

Description

This option denies an extension the ability to access a Non-CO Trunk through the
attendant.

Conditions

. None

Programming

l The COS of the extension must contain Option Number 59 (NON CO Trunk via
Attendant Inhibit).

Operation

. None

I
j
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Originate Only

Description

An extension with this COS option may originate calls but cannot receive any calls
dialed to its number unless they are forwarded. If calls are dialed to the extension, the
calls are intercepted and routed to the attendant or to reorder tone.

Condit ions

l An extension with this COS option may receive cal ls via Call  Forwarding
(unless Never a Forwardee is selected in its COS).

l An Originate Only extension may receive calls via a master hunt group number.

Programming

l The extension’s COS must include Option Number 44 (Originate Only).

Operat ion

l None
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Outgoing Trunk
Callback

Description

Outgoing Trunk Callback allows the attendant or an extension user who receives a busy
signal after dialing a trunk group access code, to have the call completed when a trunk
in the called trunk group becomes free. After the feature has been called trunk group
and the originating party. When a trunk becomes free, the system seizes the required
trunk and rings the originating party. See Automatic Callback.

Conditions

.

.

.

A callback will always ring the originating extension, call forwarding has no
effect.
Up to 32 callback requests may be active within the system at any time.
If the trunk group is accessed before the callback is honoured, the callback will
be cancelled automatically.
Ouplicate  callback requests are ignored (the original callback request is cancel-
led).
The Callback-Busy access code must be dialed within 10 seconds of receiving
busy tone.
If a callback is not answered by the originating extension within 6 rings, it is
automatically cancelled.
If the called trunk group becomes busy before the originating party answers the
callback, the originating party will hear busy tone and may dial the callback
code again.
The attendant may cancel all callback requests by dialing * 4 # and.pressing
the RELEASE button. If the system has Tenant Service, the Tenant Number * 4 #
and pressing the RELEASE button must be dialed to cancel all callbacks for that
tenant.
All callback requests are lost after recovery from a power failure.
Attempting to set up a callback on an Identified trunk group will result in
reorder tone being returned.

Programming

l Select System Option 106 (Outgoing Trunk Callback).
l Select COS Option Number 33 (Automatic Callback).
l Assign an access code to Feature Number 23 (Callback - Busy).

Operation i.::

l Dial the trunk group access code - special busy tone is returned.
l Dial the Callback-Busy code - dial tone is returned or the attendant presses the

CALLBACK button, then the RELEASE button.
l Replace handset.

:...,

:

To answer a Trunk Callback at the attendant console:

l The ANSWER and the RECALL lamps flash.
l Press the ANSWER button - the ANSWER, CALLBACK and Destination lamps

light, CO dial tone is returned.
l Dial the required number.
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To Answer a Trunk Callback at an extension:

l The extension rings.
. Lift the handset - CO dial tone is returned.
l Dial  the required number.
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Outgoing Trunk
Camp-On

Description

When an extension user who is equipped with the Camp-On feature reaches a busy
trunk group, he receives a special busy tone (3X1/440  interrupted at 60ipm).  If the
originating extension remains off-hook for ten seconds the special busy tone changes
to regular busy tone. When one of the trunks in the group becomes free, the caller is
connected to the trunk and receives Central Office dial tone.

Conditions

l The attendant or extensions cannot Camp-On to Identified Trunk Groups.

Programming

l The COS of the extension must include Option Number 51 (Camp-On). I
l Select System Option 105 (Outgoing Trunk Camp- On).

Operation

. Dial the trunk group access code - special busy tone is returned.
l After ten seconds - standard busy tone is returned.
l When a trunk becomes free, Central Office dial tone is returned.

: .;:
‘-’ :
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Page Button

Description

Selection of this option enables the PAGE button on the attendant console to be used.
When the PAGE button is pressed, the console handset is connected directly to both
zones of the paging equipment, overriding any extension announcement in progress, The
attendant may access either of the individual paging circuits by dialing the required
paging access codes (see Paging Access).

Conditions

l Access to two paging zones is provided.
l When shared consoles are in use, the second console will receive busy tone

when pressing the button, if the PAGE button is in use by the first console.
l Audio output level is approx. 100mV RMS.
l Output is 600 ohms, transformer coupled. No DC  voltage should be applied to

this output.
l Amplifier and loudspeaker equipment are customer provided, and are external to

the system equipment.
l A dry relay contact is provided for amplifier control purposes for each zone

(see MlTL9105/9110-98-200).

Programming

l Select System Option 123 (Page Button Enable).
. If individual access to paging circuits is required, access codes must be

assigned to Feature Numbers 10 and 11 (Pagers 1 and 2).

Operation

. Press and hold down the console PAGE button - the console handset is
immediately connected to both paging zones, overriding any extension announ-
cement in progress.

l When the paging equipment is in use by the console or an extension, the PAGE
LEO on the console is lit indicating to the attendant that an announcement is
being made.
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Paging Access
(Extensions)

Description

An extension equipped with this feature is permitted access to the system paging
equipment by dialing the required access code. Access may be restricted to zone 1
only, zone 2 only, or zones 1 and 2 depending upon the access code dialed. If an
extension trys to access busy paging equipment, busy tone is returned.

Conditions

9 A maximum of two paging circuits are provided.
l Camp-On or Automatic Callback-Busy may not be activated on busy paging

equipment.
l Any extension paging announcement may be overridden by the attendant.
. Paging amplifiers and loudspeakers are customer provided equipment.
l A dry relay control is provided for amplifier control purposes for each zone (see

MITL9105/9110-98-200).
. If the attendant overrides an extension, the extension will receive busy tone.

Programming

l Option Number 53 (Paging Access) must be included in the COS of the
extension.

l Assign an access code to the paging access required.
Pager 1 - Feature Number 10
Pager 2 - Feature Number 11
Pagers 1 and 2 - Feature Number 13

Operation

l Dial the required paging access code - after the short pulse of tone is heard,
you are connected to the paging system and may make the required announ-
cement. :.

. . . .

.-

. _r

. ’ ‘.
:
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Pick-Up Groups

Description

An extension may be programmed into a Pick-Up Group permitting it to pick-up a call
within that group. See Dial Call Pick-Up.
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Printer and Recording
Devices Generic 204

Description

The system may output data to a printer or recording device. This allows the hotel
attendant to print information such as the number of local call units charged to a hotel
room. An installer may write customer data to a storage device like cassette tape for
backup. See Automatic WAKE-UP (Alarm Call), Message Register Print, Room Audit
and Traffic Measurement, Customer Data Dump & Load.

Conditions

l The printer must meet EIA RS232 requirements.
l The printer must have a line length of 80 characters.
l The printer must be capable of either 110 or 300 baud, no parity, full duplex.
l For Modem Operation a RS232 adapter is required (MITL9110-052).

Programming

. If ‘purge or ignore output’ is to be used, select System Option 196 (Ignore Print
Enable).

. If additional time is required for the carriage return on the printer incorporated,
select System Option 207 (Printer Carriage Return Delay).

l Select System Option 210 (Attendant Printer Control Enable). Operation From the
console:

To suspend the output (for example, to change paper).

. Dial * 14 *
l Press the RELEASE button.

To re-enable the output.

l Dial * 14 #
. Press the RELEASE button.

To purge and ignore the output (if the printer is out of service).

. Dial * 1400
l Press the RELEASE button.
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I Programming and
Maintenance Security
Generic 204

Description

This feature allows a maintenance console to program a system without changing the
switches on the Tone Control card. To safeguard against misuse a one to four digit
security code may be used to enter Programming. To be secure, a maintenance code
other than 555 is also recommended.

Conditions

l The Security Code cannot conflict with the numbering plan.
l The RAM memory cannot be zeroed unless all switches are set to 7776. This

must be set at the system site.

Programming

l Set switches on the tone control card to any number other than 777X (where X
is the console number).

l Assign a one to four digit access code to Feature Number 29 (Security Code).
Operation To Enter the Programming mode:

l Dial the security code - the programming mode is entered.

To Exit from standard Programming mode:

. Press the LAMP TEST button.

To Exit from Extended programming mode:

l Press the NEXT button.
l Press the LAMP TEST button.
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Description

An extension with this COS option may receive calls but cannot originate calls. The
extension may, however, originate calls and select features specified in its COS after
having received a call, and placing the call on hold by flashing. If System Option 116
(Illegal Access Intercept to the Attendant) is selected, when the extension goes off
hook to dial it will be forwarded to the attendant.

Conditions

. If used in conjunction with the Flash Disable feature, ALL types of call
origination are blocked.

. See Never a Forwardee and Callback features.
l Receive Only and CDS Option Number 58 (Contact Monitor) are mutually ex-

clusive.

I
Programming

l The extension’s COS must include Option Number 45 (Receive Only).

Operation

None
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Receiver - Busy Out

Description

This feature al lows a part icular receiver circuit to be busied out or debusied for
maintenance purposes (i.e. pinpointing faulty receiver circuitry). The receiver circuit
may be busied out from the test line or from any console (Generic 203/up).

Conditions

l None

Programming

l An access code must be assigned to Feature Number 19 (Maintenance Function).

Operation (where 555 is the Maintenance Function Code).

To busy out a receiver circuit:

l Dial 5553.
. Dial equipment number of the receiver circuit.

To De-Busy a receiver circuit:

l Dial 5554.
l Dial the equipment number of the receiver circuit.

For information of equipment numbering of receiver circuits see SECTION
mL9i05/9iia-98-500.

Page 160



SECTION MITL9105/9110-98-105

Receiver Direct
Selection

Description

For maintenance purposes a specific receiver may be selected and tested from the test
line.

Conditions

* The receiver must be idle. : :.

Programming

l Assign an access code to Feature Number 19 (Maintenance Function).

Programming

At the Tone Control Card:
1.

l Set the top two thumbwheel switches to the desired receiver circuit number.
Set the two bottom switches to the desired speech path. If the bottom two
switches are set to 99 any free speech path will be selected.

.  .

At the test line:

l When the test line goes off-hook it will seize the selected receiver and speech
path.

See Receiver-Busy Out and SECTION MITL9105/9110-98-500.
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Remote Maintenance
Administration and
Test System (RMATS)

Description

The RMAT System allows personnel at maintenance centres to remotely access an
SX-100 or SX-200 PABX. This access allows the maintenance centre to obtain data
information relating to maintenance aspects, or to cause programming changes. The
system provides a means of remotely identifying PABX alarm conditions. It also
allows programming changes to be done, without the necessity of visiting the user’s
premises. For further information see SECTION MITL9105/9110-98-101  and
9105/9110-98-301.
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Description

This system option allows the PABX to be reset from the test line or console without
setting the thumbwheel switches on the Tone Control card to 777n. See also Reset the
system.

Conditions

l None

Programming

l Select System Option 197 (Remote System Reset - Protection Override).
l An access code (i.e. 555) must be assigned to Feature Number 19 (Maintenance

Function).

Operation (where 555 is the Maintenance Function Access code).

l The console or test line dials 555 + 6 - system resets.

Page 163



SECTION  lVllTL9105/9110-98-105

Reserve Power Supply

Description

The SX-lOO/SX-200 PABXs may be optionable equipped with a Reserve Power Supply.
The supply is capable of sustaining normal operation in the event of a commercial
power fai lure for a minimum of 2 hours. The SX-200 reserve power supply
(MITL9110-014)  is mounted in the bottom of the equipment cabinet. The SX-100
reserve power supply (MITL9105-014)  is mounted in a separate pedestal designed to
support the SX-100. For further information as to the installation of the Reserve Power
Supply see SECTION MITL9105/9110-98-200.

Condit ions

l None

Programming

. None

Operat ion

l None

Page 164



SECTION MiTL9105/9110-98-105

Reset the System
Generic 2031~~

Description

This feature allows the console or test line to reset the system. See also Remote
System Reset - Protection Override.

Conditions

l The thumbwheel switches on the Tone Control card must be set to 777n where
n = 0 to 9. This is not necessary if System Option 197 (Remote System Reset
- Protection Override) has been selected.

Programming

l Assign an access code (i.e. 555) to Feature number 19 (Maintenance Function).

Operation (where 555 is the Maintenance Function)
I

From the console or test line:

l Dial 555 + 6 - System reset.

Note: All Traffic fvleasurement  (for the hour), SMOR (in buffers), Call backs, Call
Forwarding, Time, and date will be lost.
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Room Status Audit

Description

This feature allows the attendant to request a printout that will show the room status
of all rooms. The format of this printout is:

First Line:

- - - - - mm/dd-hh:mmp- - - ROOM- - _ STATUS

Subsequent Lines:

r r r r -  sn- - - - - (repeated up to six times on each line)

Where:

rrrr is the extension number (room number)

s is the room status

n is printed as * if the room is not ready. It will be blank-if the room is ready.

Conditions

See Printer and Recording Devices, Room Status Update (Maid in Room) and Maid in
Room SECTION MITL9105/9110-98-105.

System Option 203 (Traffic Measurement Polling) and System Option 194 (Room Status
Audit Enable) are mutually exclusive.

Programming

l Option Number 80 (Room Status Applies) must be included in COS of all
extensions to be monitored.

l Select System Option 173 (Room Status Button Enable & Display Enable).
l An access code must be assigned to Feature Number 28 (Room Status Update

(Maid in Room)).
l System Option 172 (Guest Room Button Enable) must be enabled.
l Select System Option 194 (Room Status Audit Enable). Operation
l Dial *18.
. Press the RELEASE button - Printer starts.
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Room Status Update
(Maid in Room)
Generic 203/204

Description

This feature allows the Hotel/Motel attendant to monitor, display and change the
status of a room. The functions which may be monitored are -

l Room Condition - Vacant and Clean (Status code 11, Occupied and Clean (Status
code 21,  Vacant and needs Cleaning (Status code 31,  Occupied and needs
Cleaning (Status code 4).

l Location of the maids (displayed as a period (.)  after the room Status code).

Conditions

Tenant Service and Room Status:

l Trunk group access will be restricted if the status 1 and 3 if System option 132
(Controlled Outgoing Restriction Set-Up) has been selected.

l A Busy Lamp must be assigned to an extension for Room Status to be
displayed.

The following features are mutually exclusive:

l Tenant Service and Room Status.
l Tenant Service and Guest Room Button Enable.
l Room Status Display and Room Restrict.
. Night 2 facility and Room Status Display.
l Guest Room Button Enable and Attendant Serial Call.
. Room Status and Attendant Serial Call.

Programming

l System Option 132 (Controlled Outgoing Restriction) may be selected.
l System Option 172 (Guest Room Button Enable) must be enabled.
l System Option 173 (Room Status Button Enable & Display Enable) must be

enabled.
l The COS of the extension must include COS Option 80 (Room Status Applies).
l An access code must be assigned to feature number 28 (Room Status Update)

for updating of the room status by the extensions. Operation To display the
status of an individual room:

l Press the GUEST ROOM button. P’.
: - :

. Dial the required extension number - console displays the complete room :“’
status. See the GUEST ROOM Button.

To display all rooms with the same status:

l Press the ROOM STATUS button.
. Press and hold down selected room status code digit.

0 - Busy Lamp Field shows all rooms that the Maids are in.
1 - Busy Lamp Field shows all vacant and clean rooms.
2 - Busy Lamp Field shows all occupied and clean rooms.
3 - Busy Lamp Field shows all vacant rooms that need cleaning.
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4 - Busy Lamp Field shows all occupied rooms that need cleaning.
The source display shows the number of rooms of the requested status.

l Press the RELEASE button.

To change the status of a room:

l Press the GUEST ROOM button.
l Dial the required extension number (not required if talking to the room) - the

console displays the status of the room.
l Dial the new Room Status code.
l Destination display changes to show the new status code.
l Press the RELEASE button.

To change aLL rooms with status 2 (Occupied and Clean) to status 4 (Occupied and
Needs Cleaning):

l Dial *lo*
l Press the RELEASE button.

To change aLL rooms with status 4 (Occupied and Needs Cleaning) to status 2
(Occupied and Clean)

l Dial *lO#
l Press the RELEASE button,

See also the Maid In Room feature description.
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Single Digit Dialing
Generic 203/204

Description

This feature, allows selected features hunt groups, trunk groups or extensions to be
accessed by dialing a single digit number even though it conflicts with the system
numbering plan. When programming the system the access code or extension number is
entered as N#, where N is any single digit number. The # character is assigned an
interdigit timeout period. If an extension dials a digit and does not dial a second digit
within the timeout period, the system assumes that the # character was dialed and
completes the call. The #  character may be dialed from an extension in place of
waiting for the timeout period.

Condit ions

l To access a single digit service from the attendant console, N#  must be dialed.
l Features requiring an extension number to be dialed after dialing the feature

access code may not be accessed by single digit dialing.

Programming

l Assign access code or extension number as N#, where N is any single digit
number.

l System Option 176 (Single Oigit Dialing) must be selected.
l For an interdigit t ime of 3 seconds select System Option 177 (Single Digit

Dialing Timeoue 3 seconds), if the interdigit timeout period is to be 5 seconds,
select System Option 178 (Single Digit Dialing Timeout 5 seconds). If neither of
these options are selected the interdigit timeout is 4 seconds.

Operat ion

From an extension:

l Dial the required single digit, wait the timeout period or dial # - the call is
completed.

From the attendant console:

l Dial N#, where N is the single digit number - the call is completed.
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Speech Path - Busy
out

Description

This feature allows a particular speech path circuit to be busied out, or be put in
service again.

Conditions

l None

Programming

. An access code must be assigned to Feature Number 19 (Maintenance Function).

Operation (Where 555 is the Maintenance Function Access code).

From the console or test line:

To busy out a speech path:

l Dial 555 + 33 + the speech path number (01-31).
- Speech path busied out.

To de-busy a speech path:

l Dial 555 + 4 + speech path number (01-31).
- Speech path de-busied.

Page 170



SECTION MITL9105/9110-98-105

Speech Path - Direct
Selection

Description

The status of a speech path and or a receiver may be displayed on the scanner card.
This may be done from the test line and using the Tone Control card switches to
select a receiver and speech path. For further information see part E paragraph 5.05 of
the SECTION MITL9105/9110-98-500.
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Speed Call

Description

Generic 205 This feature allows extensions to program and use directory numbers in a
speed call application. The attendant may program numbers or may view programmed
numbers. Individual extensions may also be assigned personal tables which the
extension programs. Number redial (10,  16, 24 digits) is also available on an extension
basis. Speed Call capability is assigned on a Class of Service basis. For further
information see SECTION MITL9105/9110-98-220.
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Station Conference

Description

This feature allows an extension user to set up a conference with up to six conferees
(plus the originating extension), without the assistance of the attendant. The conferees
may be any combination of extensions and trunks. To originate a conference an
extension user first establishes a two party call, then adds-on the remaining con-
ferees. Any extension in the conference with an appropriate COS may add additional
parties to the conference to a maximum of seven. If the originator encounters a busy
or unanswered extension number, he may f lash the switchhook to return to the
conference. If after f lashing out of the conference, the extension hangs up, the
extension will automatically be recalled to the conference. If a CO trunk is to be added
to the conference and the number dialed is incorrect or unanswered, the calling party
must hang up to release the connection. The extension will automatically be recalled
to the conference.

Conditions

l COS Option Number 49 (Station Conference) and COS Option Number 48 (Broker’s
Call) are mutually exclusive.

. If a conference contains only trunks (i.e.  all stations in the conference hang up),
the conference is terminated and the trunk connections are dropped. In Generic
204 it is possible to leave two trunks in the conference alone but one must be
a non CO trunk.

. A call may not be held or transfered by an extension in a conference.
l A maximum of 30 conferences may be active at one time.
l Only one party may flash out of the conference at a time.

Programming

l The originating extension must have Option Number 49 (Station Conference) in
its COS.

l System Options 107 (Can Flash if on an Incoming Trunk), 108 (Can Flash if on
an Outgoing Trunk), 109 (Can Flash if Talking to an Extension), 110 (Cannot Dial
a Trunk after Flashing) and 111 (Cannot Dial a Trunk After Flashing if Holding or
in Conference with a Trunk) may be used to modify the conference capability of
extensions.

Operation

To establish a conference:

l Establish a two party call.
0 Flash the switchhook - transfer dial tone is returned.
. Dial the number of the next conferee - ringing tone is returned. When the

conferee answers, flash the switchhook three party conference exists.
l Any extension in the conference may add addit ional conferees to the con-

ference by repeating the above two steps.

P a g e 173
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Station Message
Detail Recording
(SMDR)
Generic 205

Description

Station Message Detail Recording (SMDR)allows  data to be collected for each outgoing
and, optionally, incoming trunk call. This data may be output to a printer or recording
device (see Printer and Recording Devices). This data includes:

.

.

.

.

.
.
.
.
.
.
.

Records of outgoing and incoming calls.
Records of up to 26 digits dialed on the trunk.
Account codes of up to 12 digits.
Optional meter pulses.
Outgoing trunk number.
Optional system ID.
Long calls identifications.
Time to answer for incoming calls.
Identifies other extensions in a transfer.
Identifies conferences and transfers.
Records answer supervisions.

For further information see SECTION MITL9105/9110-98-451.
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Station Override
Security

Description

This option provides an extension with security against Executive Busy Override. See
Executive Busy Override.

Conditions

l None

Programming

l The COS of the extension must contain Option Number 42 (Station Override
Security).

Operation

l None
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Station Transfer
Consultation
Hold/Add-On

Description

This feature allows an extension user on an established call to hold the call, add a
third party to the call, or transfer the original call to a third party. By programming
selected options the feature may be restricted on the basis of the type of the second
party in the call.

Conditions

l This feature is mutually exclusive with COS Option Number 48 (Broker’s Call)
and COS Option Number 62 (Flash for Attendant) and COS Option Number 46
(Flash Disable).

l The number of the third party in the call must not be the Dial Call Pickup or
Directed Call Pickup access codes. All other types of call may be made after
holding the second party (subject to system and extension options).

. Calls may not be transfered to the paging circuit.

. Flashing the switchhook while talking to the attendant will result in release of
the call.

. In Generic 202 the number of the third party in the call cannot be the Hold
Pickup code.

Programming

l To allow an extension to hold, add-on, or transfer a call in which the second
party is an extension, select System Option 109 (Can Flash if Talking to an
Extension).

l To allow an extension to hold, add-on, or transfer a call in which the second
party is an outgoing trunk, select System Option 108 (Can Flash if on an
Outgoing Trunk).

. To allow an extension to hold, add-on, or transfer a call in which the second
party is an incoming trunk, select System Option 107 (Can Flash if on an
Incoming Trunk).

l To prevent an extension from attempting to hold a trunk call, then originating a
second trunk call, select System Option 111 (Cannot Dial a Trunk after Flashing
if Holding or in Conference with a Trunk).

. To prevent an extension from holding an exten? sion call, then originating a
trunk call, select System Option 110 (Cannot Dial a Trunk after Flashing).

l If a combination of the above is selected, calls may be held, added or
transfered as specified by the combination selected.

l If System Option 101 (Transfer Dial Tone) is selected, transfer dial tone is
returned.

Operation

On an established call:

l Flash the switchhook - dial tone is returned the caller is held and will hear
music if provided. _-

. Dial the number of the required extension - r inging tone or busy tone is
returned.
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l After the called party answers - private conversation with third party.
l Flash the switchhook - a 3 party call is established.
l Replace the handset - the held call is transferred to the called extension.
l After the called extension replaces the handset - the call is released.
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Station Transfer
Security

Description

This feature is designed to prevent “lost” calls, i.e. mishandled calls. If a trunk call is
transfered to a ringing extension, and the extension does not answer within the
timeout period, this feature will route the call to the attendant during day service, or to
the extension that originally answered the call during night service. Also, i f  an
extension, during transfer, hangs up before completing dialing, the call which was held
by flashing automatically calls the extension back.

Conditions

l Timed Recall applies only to trunk calls.

Programming

. If the recall timeout is 20sec.  select System Option 141 (Attendant Timed
Recall - Don’t Answer 20sec).

. If the recall timeout is 30sec,  no System Option is selected.
l If the timeout is 40sec.  select System Option 142 (Attendant Timed Recall -

Don’t Answer 40sec).

Operation

l None
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Switchhook Flash
Timer

Description

This feature defines the maximum duration of a switchhook flash. An on-hook
condition of longer will be considered by the software as a valid on-hook (disconnect).
An on-hook condition of less than 190ms is filtered by the line circuit hardware, and
is not detected by the software. The maximum duration of a valid flash condition may
be selected to be between the limits of; 700 ms, 900 ms, 1100 ms, or 1500 ms.

Conditions

l None

Programming

In Generic 202.05/up:

l Select System Option 114 for a maximum flash time of 700 ms. If this option
is not selected a switchhook flash time of 1500 ms is in effect.

In Generic 203/up:

l Select System Option 180 for a maximum flash time of 700 ms.
l Select System Option 181 for a maximum flash time of 900 ms.
l Select System Option 182 for a maximum flash time of 1100 ms.
9 If one of these options is not selected a maximum flash time of 1500 ms is in

effect.
. If Generic 203/up  software is installed in a programmed system which had

Generic 202 System Option 114 was set as a switchhook flash time of 700ms,
the System Option 180 will automatically be set. In the 203 sofware,  Option
Number 114 is defined as Tenant Service - Separate Consoles.

Operation

l None

:-
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SECTION MITL9105/9110-98-105

System identifier
Generic 204

Description

This feature allows a unique identif ier to be assigned to the system. This code
identifies the system when central polling equipment is used for traffic data collec-
tion. It also appears on the customer data dump.

Condit ions

l None

Programming

l Select System Option 211 (System IO Enable).

Operat ion

To Enter a New System Identifier:

l Dial *17 - the system identifier is displayed in the console SOURCE display -
if an identifier is not assigned the display shows 000.

l Dial the new system identifier (nxx  where n is any digit l-9 and x is any digit
D-9).

l Press the RELEASE button - the display clears.

To Display the System Identifier:

. Dial *17 - the console SOURCE display shows the current system identifier.
l Press the RELEASE button - the display clears.
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Test Line

Description

The test l ine, equipment number 001, is hard wired to the test terminals on the
maintenance panel. This line, in addition to normal extension facilities, has access to
special features used for maintenance and testing. These exclusive features allow the
service personnel to:

.

.

.

.
.
.
.
.
.
.
.
.

Directly access an extension (in Generic 203/up).
Directly access a trunk.
Set and clear busy-out condition of speech paths and receivers.
Clear all busy-out conditions except trunks.
Clear all errors.

.:
:

Select a specific speech path and receiver for use, and display their status.
Initialize the hardware status of circuit cards.
Reset the System.
Reserve the printer for dump (in Generic 204/up).
Suspend the printout (in Generic 204/up).
Enable the printout (in Generic 204/up).
Ignore the printout (in Generic 204/up).

I

Conditions

l Card position 1 must contain a Line Card.

Programming

l Assign dn unrestricted COS to equipment number 001.

Operation

l The operation of the Test Line is detailed in SECTION MITL9105/9110-98-500
General Maintenance Information.

I
j .
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Tenant Service
Generic 2031~~

Description

This feature allows up to four individual tenants (customers) to share the system. Each
tenant may have the same numbering plan or an independant numbering plan. If tenant
service is selected the attendant consoles may be assigned as:

Shared Consoles - any console may answer or originate any call to any tenant, or

Separate Consoles - attendant console 1 may answer or originate calls to tenant 1
only. Attendant console 2 may answer or originate calls to tenant 2 only. Tenants 3
and 4 have no console and are permanently in “Night Service 1” mode.

Conditions

Tenant Service General

. Inter-tenant calls cannot be made within the PABX.
l Each tenant may have the same or independent numbering plans.
. All feature access codes are common to all tenants.
l All extension numbers and access codes are limited to a maximum of three

digits.
l Each extension trunk and trunk group is assigned a tenant number.
l A maximum of 12 trunk groups and 12 hunt groups may be assigned per PBX.

Any trunk group or hunt group may be assigned to any tenant, but tenants cannot
share groups.

l A maximum of 16 CDS may be defined per PBX, any tenant may be assigned
any COS.

l A maximum of one Meet-Me Conference per tenant.
l The same time and date display is shown on all consoles. Any console may

change the display.
l TAFAS is not restricted to tenants, but one tenant cannot answer calls to

another tenants trunks. It is recommended that tenants do not share common
Night Bells.

9 All alarm calls appear on both consoles.
l Any attendant may answer an alarm call.
l Tenant Service is mutually exclusive with the following features -

Call Blocking button and the Do not Disturb button
Controlled Station to Station Restriction Setup
GUEST ROOM Button Enable
Message Registration Enable
Controlled Outgoing Restriction Setup

Tenant Service - Shared Consoles

l The attendant cannot make inter-tenant connections within the PABX.
l The Night Service selected by the attendant affects all tenants.
l PAGE button access of the paging system, accesses both paging zones.
l All calls to the attendant show the originating tenant number as the first digit

of the SOURCE or DESTINATION display.
l All calls originated from the console must contain the required Tenant Number

as the first digit dialed.
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Tenant Service - Separate Consoles

.

.

.

.

.

.

.

.
.

.

Console 1 is assigned to Tenant 1, this attendant may make and receive cals
for Tenant 1 only.
Console 2 is assigned to Tenant 2, this attendant may make or receive calls for
Tenant 2 only.
Tenants 3 and 4 do not have access to attendant consoles and operate
permanently in Night 1 service.
Each attendant may set up an Attendant Control Conference.
The Tenant 1 console has access to Page Zone 1.
The Tenant 2 console has access to Page Zone 2.
The Tenant 1 console has access to HOLD buttons 1, 2, 3 and 4.
The Tenant 2 console has access to HOLD buttons 5, 6, 7 and 8.
No attendant related features or services are available to Tenants 3 and 4. Any
extension attempting to access any of these features will receive reorder tone.
If intercept to the attendant is specified, Tenant 1 will intercept to console 1,
Tenant 2 to console 2, and Tenants 3 and 4 to reorder tone.

Programming

l TENANT SERVICE MUST be selected when the programming configuration is
initiated. This automatically sets System Option Number 113 (Tenant Service).

l If separate consoles are to be used, System Option Number 114 (Tenant Service
- Separate Consoles) must be selected.

l Before programming Extensions, Trunks, Hunt Groups or Trunk Groups, the tenant
number must number remains unchanged until a new tenant number is selected.

Operat ion

Shared Console Operation

To Originate a Call from an Idle Console:

l Dial the desired tenant number - the tenant number followed by ” “, is
displayed in the DESTINATION display.

l Dial the required feature access code, trunk access code or extension number -
the number dialed is displayed after the tenant number.

l Proceed normally. Refer to Console Operation Manual for details.

Note: Common attendant functions (Setting the Digital Clock, Answering An Alarm
Signal, etc.) may be selected from the console using any console.

Separate Console Operation

l Console Operation does not differ from single tenant console operation. Refer to
Console Operations Manual for details.
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Through Dialing

Description

This feature allows the attendant to select an outgoing trunk and connect the extension
to the trunk. The call may be completed by the

Conditions

. If toll denial is to be bypassed, the attendant must access the trunk for the
extension.

Programming

This feature may be restricted by including either of the following options in the
station’s COS:

l COS Option Number 59 (Non-CO trunks via Attendant Inhibit).
l COS Option Number 60 (CO trunks via Attendant Inhibit).

Operation

l The extension user lifts handset, and dials the Attendant Access code (“0’3.
. The attendant answers the call, dials the trunk roup access code, then presses

the RELEASE button. The extension may now dial on the trunk.
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Description

Tie trunks may be arranged to terminate on the console, at night bells, at extensions,
in hunt groups, or they may be Dial-In Tie Trunks. Tandem operation may also be
arranged. Tie trunks are arranged in groups in the same way as CO trunks. Extensions
have access to tie trunk groups through the extension options selected in their Class of
Service. Dial-In Tie Trunks are assigned a Class Service in the same manner as
extensions, and thus may be given access to selected PABX features.

Conditions

l Dial-In tie trunks may not access Paging, Hold Pick-Up, Directed Call Pick-Up,
and Call Park.

Programming

Set individual trunk and option switches as required. See SECTION
MITL9105/91108-98-200  and 9105/9110-98-205.
Program trunk information.
Program trunk group information.
Program required extension COS options for access to tie trunk groups.
If access to tie trunks via the attendant is to be restricted, then COS Option
Number 59 (Non CO Trunks via Attendant Inhibit) must be included in the COS of
the restricted extensions.
If tie trunks are to be connected to CO trunks via the attendant, then System
Option 130 Enable) must be selected.
If tie trunks are to be connected to other tie trunks via the attendant, then
System Option 131 Attendant Non CO Trunk - Non CO Trunk Connect Enable)
must be selected.
If System Option 149 (Call Forwarding - Busy, System) is selected, calls to
busy extensions are forwarded to the attendant.
If System Option 150 (Call Forwarding - Don’t Answer, System) is selected,
calls to unanswered extensions are forwarded to the attendant.

Operation

. None
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Timed Automatic
Answer Supervision

Description

This option allows answer supervision to be given to an incoming dial-in tie trunk
accessing a CO trunk. Answer supervision may be supplied by the CO or the PBX after
a timeout of 10 seconds.

Conditions

. If System Option 206 (inhibit Automatic Supervision) is enabled only super-
vision from the CO will be given from the CO trunk,

Programming

l None

Operation

l None
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Toll Restriction

Description

Toll restriction denies an extension or Dial-in Tie Trunk the ability to make toll calls.
Toll denial may be specified to be active on the first, or first and second digits dialed.
Toll calls are defined as those calls which have a 0, 1, * or #, as the first or second
digit after the trunk access code has been dialed, or as calls which receive toll
supervision. Denial may be specified o be active on the first and second digits dialed
(see SECTION MITL9105/9110-98-212).

Condit ions

l To implement toll restriction it is recommended that Wait for Dial Tone be
specified in the Trunk Group Type.

l Toll denial must be programmed both on extensions and on trunk groups in
order to be effective. This allows toll denial on a trunk group

Programming

l Program toll deny for trunk groups which will be restricted.
l If Toll Denial is to be implemented on detection of Toll Reversal, the first digit

of the Trunk Group Type must be entered as 3.
l Program toll deny for dial-in tie trunks which will be restricted.
l Program toll deny for extensions which are to be restricted.
. If toll denial is to be active only on the first digit dialed, select System Option

155 (First Digit Toll Deny).

Operation

l None
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Tol I Reversal

Description

Trunk Groups may be programmed to indicate that a reversal on a trunk represents a
toll call detection by the Central Office. The first digit of the Trunk Group must be
programmed as a type 3 (see the Trunk Group programming form SECTION
MlTL9105/9110-98-205).

Conditions

l None

Programming

l The First digit of Trunk Group Type must be 3 see SECTION
MITL9105/9110-98-205.

Operation

l None
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Traffic Measurement
Generic 204

Description

Traffic measurements can be made using Generic 204 PABX, and the results presented
at a RS232 format port for subsequent printout on a suitable output device (e.g. printer
or magnetic tape unit). The types of measurements made include the following:

* Trunk Group peg usages.
. Incoming trunk peg counts and usages.
l Console traffic data counts.
l System elements usage data.

information is accumulated during a 1 hour block, and are then available for printout.
The start time and number of consecutive data blocks during each day is specified
from the attendant’s console. The manner in which the data is to be output is selected
by System Options. The system provides the following two mutually exclusive features
programmable by the selection of the appropriate system option:

l Polling by external devices.
l Automatic data printout.

For a full description of traffic measurement refer to SECTION MITL9105/9110-98-450.

!
1..
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Transfer Dial Tone

Description

Selection of this option returns transfer dial tone in place of regular dial tone. This
occurs when extension flashes the switchhook to put an established call on Hold in
order to Park, Consult or Transfer the call. Regular dial tone is 350/440Hz  continuous
tone, Transfer dial tone is 350/440Hz,  three bursts of 100ms on, 100ms off, followed
by continous  tone.

Conditions

l None

Programming

l Select System Option 101 (Transfer Dial Tone).

Operation

l None

Page 190



SECTION MITL9105/9110-98-105

Trunk Answer From
Any Station (TAFAS)
Available During the
Day

Description

TAFAS Available During the Day allows incoming trunk calls to ring common alerting
device(s) when the system is in day set-vice. Any extension user, with the appropriate
COS, may answer the cal l  by dial ing the required access code. The answering
extension may exercise any feature associated with incoming calls that are normally
available at the extension. See TAFAS available during night service.

Condit ions

l Extensions cannot flash, then dial a TAFAS code.

If a call is picked up (in day service) by TAFAS, then is transferred to an extension
which does not answer, it will recall to the original station, not to the console.

Programming :

l Select System Option 104 (TAFAS Available During the Day).
l See TAFAS Night.

Operation

l See TAFAS (Night Service).

1
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Trunk Answer From
Any Station (TAFAS)
(Night Service)

Description

TAFAS allows incoming calls, normally directed to the attendant, to appear also at a
common alerting device when the system is in night service, (or when TAFAS day
service has been specified, see TAFAS Available During the Day). TAFAS enables any
extension user with the correct COS to answer incoming calls appearing at the
common alerting devices. TAFAS 1, 2 and 3 access codes are used to answer calls
ringing at common alerting devices 1, 2 and 3. The TAFAS ALL access code allows the
user to answer any call appearing at any alerting device. The answering extension may
exercise any feature associated with the incoming call that is normally available at
that extension.

Conditions

l A maximum of three individual TAFAS groups are available.
l Calls to common alerting devices will ring the console on their assigned LDN if

the console handset or headset is not removed.

Programming

l The COS of answering extensions must include Option Number 54, (TAFAS
Access).

. Access codes must be assigned to the required TAFAS features.
Feature Number 14 - answer all TAFAS Groups
Feature Number 15 - answer TAFAS Group 1
Feature Number 16 - answer TAFAS Group 2
Feature Number 17 - answer TAFAS Group 3

l Trunk group NIGHT assignment must include assignment to Bell 1, 2, or 3.

Operation

l An incoming CO trunk call, causes the common alerting device and the console
(if handset is plugged in) bell to ring.

l At extension, lift handset - dial tone is returned.
l Dial the TAFAS code - converse with the incoming trunk.
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Trunk Busy-Out
Enable

SECTION MITL9105/9110-98-105

Description

Selection of this option allows the attendant to make a trunk busy to prevent access to
the trunk, and to remove the busy condition as required. If this option is not selected
the attendant may still access individual trunks, but is unable to force them into a busy
condition.

:’
;:

. .

Conditions

l None

Programming

l Select System Option 127 (Trunk Busy-Out Enable).

Operation

To Busy-Out a trunk:

l Dial * 9 followed by the individual trunk access code (trunk equipment number).
l Dial *
l Press the RELEASE button - the trunk is made busy.

To make a Trunk Non-Busy:

l Dial * 9 followed by the individual trunk access code.
l Dial #
l Press the RELEASE button - the trunk is made non-busy.

Note: A trunk may also be busied out by the trunk busy out switches on the Trunk
Circuit card (see MITL9105/9110-98-500  and MITL9105/9110-98-200).
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Trunk Groups

Description

This feature controls extension access to selected Trunk Groups. An extension has
access to all trunk groups specified in its COS by dialing the assigned access code.
See Trunk Groups - Two Types

Conditions

I

l A maximum of 12 individual trunk groups are available.
l A trunk may only be a member of one trunk group.
l All trunks within a trunk group must be of the same type.
l An overflow trunk group should contain trunks of the same type as the

overflowing trunk group.
l Trunks must be programmed before trunk groups.

Programming

l Assign required trunk group types, access codes, tol l  denial and overf low
information for each trunk group (See SECTION MITL9105/9110-98-210).

l The COS of the extension must contain the option numbers of the trunk groups
(Option Numbers 65-76)  to which access is al lowed (See SECTION
MITL9105/9110-98-210).

l If the extension is not permitted to overflow from one trunk group to another,
the COS of the extension must contain Option Number 52 (Do Not Overflow).

Operation

l None
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Trunk Groups
Types
Generic 203

- Two

Description

This feature allows trunk group hunting to be setup as; terminating or circular. If the
trunk group is programmed as a terminating group, trunks are always selected in a
predetermined order. If the trunk group is programmed as a circular group, trunks are
selected in a distributed manner, the next free trunk being the new first choice.

Conditions

l None

Programming

l See Trunk Groups for  programming informat ion.

Terminating

l All members of the trunk group are unique and are entered in the hunting
sequence requi red .

Ci rcu lar

l When programming a circular trunk group the last entry in the trunk group must
be identical to the first entry.

Operation

l None
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Trunk Recall Partial
Inhibit

Description

By selecting this option ali switchhook flashes that occur while an extension is on a
trunk will be partially inhibited. This will avoid the system mistaking a hang-up for a
switchhook flash and ringing the extension back (i.e. phantom ringback).

Conditions

l System Option 183 (Trunk Recall Partial Inhibit) is mutually exclusive with Call
Park.

Programming

l Select System Option 183 (Trunk Recall Partial Inhibit)

Operation

l None
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Trunk -to-Trunk
Connections
(Attendant)

Description

This feature allows the attendant to connect any two trunks together, then release
them from the console. The trunks involved may be CO and/or Non-CO trunks
depending on the system options selected.

Conditions

l All trunks involved must provide release supervision in order to assure trunk
release. Lack of release supervision will result in trunks being “hung up”.

Programming

. If the attendant is to be able to connect CO trunks to CO trunks, select System
Option 129.

l If the attendant is to be able to connect CO trunks to Non CO trunks, select
System Option 130.

’l If the attendant is to be able to connect Non CO trunks to Non CO trunks, select
System Option 131.

l Any combination of the above System Options may be selected, providing
complete flexibility.

Operation

l Answer the incoming trunk call.
l Dial the access code for the outgoing trunk group required.
l Oial the required number.
l When the called party answers, announce the call.
l Press the RELEASE button.

I
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Trunk -to -Trunk
Connections -
Extensions

Description

This feature allows an extension user who has an established trunk call to hold the
call and dial a second trunk. The user may then converse privately with the third party,
transfer between part ies or form a three party conference. This feature may be
inhibited on an extension or on a system basis.

Conditions

0 At least one extension in the conference must remain in the connection.

Programming

l Seiect  System Options 107 (Can Flash on an Incoming Trunk) and 108 (Can Flash
on an Outgoing Trunk).

l COS of extension must include the required trunk group Option Numbers (65
through 76).

Operation

l Establish a two party trunk call.
l Flash the switchhook - the first party is put on hold, dial tone is returned.
l Dial the required trunk group access code and directory number - two way

conversation with the third party.
l Flash the switchhook to connect the held trunk to the existing call and form a

three party conference (if COS option 49 is assigned) or to alternatively talk to
each party (if COS Option Number 48 is assigned).
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Vacant Number
Intercept to the
Attendant

Description

Selection of this option causes all calls other than DID, CCSA or Dial-In Tie Trunk
calls to vacant numbers or levels to be routed to the attendant for completion. If this
option is not selected these calls receive reorder tone.

Conditions

l During Night Service, reorder tone is provided to extensions dialing vacant
numbers or levels.

Programming

l Select System Option 115 (Vacant Number Intercept to the Attendant).

Operation

l None
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Variable Timers

Description

Some timeout periods switchhook flash times (switchhook flash recognition) and recall
may be programmed.

Conditions

. If no System Option is selected all timeouts default to standard timing.

Programming

For a Message Registration Timer of 20 seconds select System Option 158.

For a Message Registration Timer of 40 seconds select System Option 159.

For a Park or Hold Recall of 2 minutes select System Option 151.

For a Park or Hold Recall of 4 minutes select System% Option 152.

For an Attendant Timed Recall Camp-On of 20 seconds select System Option 139.

For an Attendant Timed Recall Camp-On of 40 seconds select System Option 140.

For an Attendant Timed Recall Don’t Answer of 20 seconds select System Option

For an Attendant Timed Recall Don’t Answer of 40 seconds select System Option

For an Attendant Timed Recall Hold of 20 seconds select System Option 145.

For an Attendant Timed Recall Hold of 40 seconds select System Option 146.

For a Night Service Timeout of 20 seconds select System Option 147.

For a Night Service Timeout of 40 seconds select System Option 148.

141.

142.

For a Call Forwarding-Don’t Answer Timeout of 20 seconds select System Option 149.

For a Call Forwarding-Don’t Answer Timeout of 40 seconds select System Option 150.

For a Single Digit Dialing Timeout of 3 seconds select System Option 177.

For a Single Digit Dialing Timeout of 5 seconds select System Option 178.

For a Switchhook Flash Timer of .7  seconds select System Option 180.

For a Switchhook Flash Timer of .9  seconds select System Option 181.

For a Switchhook Flash Timer of 11 seconds select System Option 182.

Operation

l None
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i20Vac  Operation

Description

Both the SX-lOO/SX-200 PABXs can operate from a 220Vac commercial power source.
The SX-200 requires a mechanical strapping done by an authorized MITEL service
representative. The SX- 100 incorporates an optional 220Vac adapter (MITLSl lO-047).
For further information see SECTION MITLS 105-98-  150.

Condit ions
: : .. . .
,%Z

l None

Programming

l None

Operation I

l None
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GENERAL

Introduction

1.01 This section contains a brief description of
the SX-100 Electronic Private Automatic

Branch Exchange (PABX), the features and ser-

vices provided, and the equipment ordering infor.
mation.

Reason for Reissue

1.02 This section has been reissued to incor-
porate Generic 205 information.

2. GENERAL DESCRIPTION

System Description

2.01 The SX-100 Electronic PABX is an elec-
tronic switching system with a capacity of

160 ports. One hundred and twelve of these ports
are available for assignment to lines, trunks and
additional receivers. The remainder are reserved
for control and special functions. The system is
electrically compatible with most existing sta-
tion, key telephone, Private Branch Exchange
(PBX) and Central Office (CO) equipment and pro-
vides:

.

.

.

.

.

.

.

.

2.02

the use of a flexible numbering plan

the simultaneous use of DTMF and rotary
dial stations

optional use of attendant consoles-2 max-
imum

extensive selection of standard and op-
tional features

freedom from scheduled maintenance

automatic diagnostics

six power fail transfer circuits

optional reserve power supply

The SX-100 consists of a single  cabinet
(containing the switching equipment and

0 MITEL Corporation 1979
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the system power supplies) and a cordless desk
type attendant console equipped with pushbutton
dial pad and control keys. The equipment cabinet
may be either free standing or wall mounted.

2.03 All connections from the cross-connecting
frame to the SX-100 equipment are made

using 25 pair connectorized cables. Connections
between the cross-connecting frame, the atten-
dant console and external equipment are made in
accordance with accepted practice.

2.04 A reserve power supply is available as an
option. It is designed to maintain system

operation for a minimum of two hours in the event
of a commercial power failure.

2.05 Figure 2-1 shows a diagrammatic represen-
tation of the SX-100 system configuration.

SX-100 Free Standing or Wall Mounting
Equipment Cabinet

2.08 The SX-100 equipment cabinet (Fig. 2-2) is

16.62in. (422mm) high, 25in. (635mm) wide, and
185in.  (470mm) deep. A fully equipped cabinet
weighs approximately 70lbs (31.8kg).  The door on
the front of the cabinet provides access to the
system maintenance panel, printed circuit cards
and primary power supply controls. Access to the
line and trunk connectors and the power supply
cable harness is provided by removing the rear
panel. Cable entry to the equipment cabinet is
provided through cable duct at the rear of the
cabinet.

Rack Mounting Equipment Shelf

2.07 The SX-100 may be mounted in a standard
23in. (584.2mm) equipment rack with an

allowance of 16.62in. (422.lmm)  for height and
18.5in. (470mm) for depth. The SX-100 is sup-
ported by two mounting brackets extending
equally out the front and back of the rack. After
cable installation the system is covered by a

of welded steel construction and measures metal cover for protection.

TRUNK
CIRCUITS

Fig. 2-l SX-100 System Configuration
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I
CABINET

,MAINTENANCE  PANEL

-PRIMARY POWER SWITCH

REAR VIEW

;.-
:

::  :

Fig. 2-2  Equipment Cabinet
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Fig. 2-3 Equipment Shelf
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Fig. 2-4  Maintenance Panel

Maintenance Panel

2.08 The maintenance panel (Fig. 2-4) measures
350in.  (88.9mm) high, 23in. (584.2mm) wide,

and 2.0in. (50.8mm) deep with a total weight of
1.5lbs (.682kg).  The maintenance connector on the
right of the panel permits the service personnel to
perform maintenance tasks and enter new, or
modify existing customer data using the
maintenance console. The test line terminals on
the panel allow the use of a standard hand test-
set (butt-in) to establish calls through the system
using preselected circuits. The power switch con-
trols the application of power to the equipment
shelves.

Equipment Shelf

2.09 The equipment shelf (Fig. 2-3) holds up to 22
printed circuit cards which plug into the

shelf back plane. On the rear of the back plane are
a number of connectors providing interconnec-
tions between the shelf and external equipment.
In addition to these connectors are a number of
screw down terminals allowing shelf connection
to the primary power supply unit. The equipment
shelf measures 10.75in. (273mm) high, 19in.
(480mm) wide, 16.375in. (415mm) deep and weighs
approximately 271bs (12.2kg) fully equipped.

Printed Circuit Cards

2.10 All circuit cards (see Fig. 2-5) within the
SX-100 are identical in construction and

consist of a fiberglass board with printed wiring
patterns on both of its faces. Rivetted  to the front
of each board is a transparent faceplate which
allows the LEDs mounted on the front of the
boards to be easily seen. The two color-coded

card extractors located at the top and bottom of
the faceplate, identify the card position (see Table
2-1) within a shelf and ensure that the card is
seated correctly in the backplane connector.
Those cards which should not be removed from
the equipment shelves with power on carry a CAU-
TION notice to that effect.

CAUTION
NOTICE

,PART  NUMBER

TRANSPARENT
FRONT PANEL

CARD EXTRACTOR

Fig. 2-5 Typical Printed Circuit Card
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Primary Power Supply

2.11 The system primary power supply (Fig. 2-6),
is to the right of the equipment shelf and

provides all system power from a 115Vac 60Hz
commercial supply. The power switches, located
on the power supply face plate, allows all power
to be removed from the system.

Reserve Power Supply

2.12 The batteries and the charger are housed in
a metal encasement that forms a pedestal

for the SX-100 cabinet weighing approximately
1251bs. (56.7kg).

Attendant Console

2.13 The SX-1001200 attendant console (see Fig.
2-7) is enclosed in a housing with a black

faceplate. Located on either side of the console
are a pair of headset/handset jacks allowing
simultaneous operation and supervision. The con-
sole keyboard holds three rows of ten nonlocking
keys for the selection of features and completion
of calls. On the right of the keyboard is a 12-key
pushbutton dial pad. The console display,
mounted above the keyboard, displays the active
states of calls in progress. In addition to the call
status display is a busy lamp field, a trunk group
status field, a call waiting indicator, a digital

clock, and three alarm indicators. The weight of
the attendant console is approximately 13lbs
(59kg)  and its dimensions are 13.75in. (350mm)
wide, 6.8in. (176mm) high and 9.25in.  (236mm)
deep. A complete description of the attendant
c o n s o l e is c o n t a i n e d in S e c t i o n
MITL9105/9110-98-300  and the description of the
H o t e l / M o t e l  c o n s o l e  i s  g i v e n  i n  S e c t i o n
M ITL91051911  o-98-305.

Maintenance Console

2.14 The construction of the maintenance con-
sole is identical to that of the attendant

console; the only difference is in the functions of
the call and feature selection keys. A complete
description of the maintenance console is given
in Section MITL9105/9110-98-310  Maintenance
Console Description.

Features

2.15 Features are provided in the SX-100 in the
form of Feature packages (Generics). Table

2-2 lists the contents of these Generics.

Feature Provisioning

2.18 All station features provided by the SX-100
may be grouped into different classes of

service. Each class of service (a maximum of 16)

TABLE 2-l
CIRCUIT CARD COLOR CODE AND CARD POSITION

Circuit Card Name

RAMlCOS
MEMORY EXPANDER
PROM/RAM EXPANDER
PROM/CPU
SCANNER
TONE CONTROL
CONSOLE CONTROL (DUAL)
REMOTE CONTROL- PABX (RCP)
RECEIVER (DUAL OR QUAD)
LINE CIRCUIT (8 STATION)
TRUNK CIRCUIT (4 TRUNK)
TRUNK CIRCUIT (2 TRUNK)

Color Code

White
Brown
Brown
Red
Orange
Yellow
Green
Green
Blue
Black
Black
Black

Card Position
Shel f  1

22
21
21
20
19
18
17,16
16 see note 1
15 see note 2
1 through 14
1 through 14
1 through 14

NOTES: 1. The Remote Control PABX card is supplied only when required for use with RMAT Systems
(Section MITL9105/9110-98-101).  It occupies the slot normally used for the second console
control card. _-

2. If additional receiver cards are used, they must be placed in the following card positions on
shelf 1 - second receiver position 14, third receiver position 13, and fourth receiver position
12.

P a g e  8
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INTERCONNECT BOARD

Fig. 2-8 Primary Power Supply

1:
,,

,.:‘--
:.:  :

:.:

Fig. 2-7 Attendant Console

P a g e 7



SECTION MITL910598-150

TABLE 2.2
SYSTEM FEATURES

2 0 2 2 0 3 2 0 4 2 0 5 2 0 2 2 0 3 2 0 4 2 0 5
-

Alphanumeric Display for Attendant Position l l l l

Attendant Camp-On . . . .
Attendant CCSA Access . . .
Attendant Console (Maximum 2) . . . .
Attendant Control of Trunk Group Access l l l l

Attendant Controlled Conference . . .
Attendant Flash Over Trunks . . . .

Attendant Lockout . . . .
Attendant Position (2 Max.) a
Attendant Transfer. All Calls . . . .
Automatic Callback Busy/Don’t Answer

(Station to Station Calls)
. . . .

Automatic Callback - Busy (Station to Trunk) l l l l

Automatic Night Service Switching . . . .

Automatic Queuina to Attendant Position l l l 0

fied Trunk Group . .
diate  Audible Ring on Attendant

na.lrdled  Calls
. . . .

I m m e d i a t e  R i n o . . . .

Fully Restricted Station
l d e n t i
Immec

U^r

. . . .

Incoming Call Identification (ICI) . . . .
Indication of Camp-On . . . .
Intercept Treatment

1 . . . Attendant Intercept . . . .
mrceot  T o n e . . . .

Broker’s Call
Busy Lamp Field
n,,ra,  \,ari‘irrs+ir\n  n ‘ c+cs+inn  I in,-..-

l n t e  --r. -.._
Interposition Calling

m;;prpsition  Transfer

L i n e  L
I istm-i  nirartm

. . . .

. . . .

uuay  “~III,l,~.LI”II  “I  UIaLIvII  LIIlrc. -  -  v  1

Call Forwarding - All Calls . . . .
Call Forwarding - Busy And Don’t Answer l l l .
Call Forwarding . Busy Line (DID) . . .
Call Forwarding - Don’t Answer (DID)

. . . .

. . .
C a l l  H o l d

. . . .

. . .
Call Pick-Up . . . .
Call Waiting Service

Attendant Call Waiting

_ - _ _

. . . .
Termlnating  Call Waiting . . . .
Distinctive Tone Signals . . . .

Calling Number Display to Attendant . . . .
Calls Waitina Indication at Attendant Position l l l l

CCSA Access . . .
Class of Service Display to Attendant . . . .
Code Calling Access . . . .
Code Restriction . .
Conference Calling . . . .
Contact Monitorf . . . .
Controlled Outward Restriction . . .
Controlled Station-To-Station Restriction 0 . .
Controlled Termination Restriction . . .
Controlled Total Restriction . . .
Data Restriction . . . .
Date Display on Console(s) . .
Diagnostics - Automatic . . . .
Dial Access to Attendant . . . .
Digital Clock on Attendant Position . . . .
Direct Department Calling (DDC) . . . .
Direct Inward Dialing (DID) . . .
Direct Outward Dialing (DOD) . . . .
Direct Termination of Miscellaneous Circuits

wal  Access

j  Restriction

. . . .

. . .

Multizone

.ockout With Warning

. . . .

. . . .
-.-  .--

Priority Paging

- - -  .-

. . . .
M a i n / S a t e l l i t e  S e r v i c e

ry Number (LDN) Service l l l l

. . .
Manual Originating Line Service

Loudspeaker Pagingf

. . . .
Manual Terminating Line Service . . .
Meet Me Conference

Direct Access by Attendant

. . . .

. . . .

Message Waiting (Audible) . . .
Message Waiting (Lame)

.-.-I  .-----

. . .

On Attendant Position (Paging)f
. . . .

Direct Trunk Group Selection (DTGS) . . . .
Directed Call Pick-Up . e . .
Hold-For- Pick-Uo Ootion . . . .
Distinctive Ring/rig

,
. . . .

DTMF And/Or DCKP On Attendant Position l l l l

D T M F  C a l l i n g .
DTMF To Dial Pulse Conversion . . . .
Dumo and Load of Customer Data . .

Night Station Service -
Origination Restriction . . . .
Outgoing Trunk Call Back . . . .
Outgoing Trunk Camp-On . . . .
Outgoing Trunk Queueing . . . .
Outward Restriction D  . . .
Power Failure Transfer - Station . . . .
Priority Queue . . . .
Privacy and Lockout . . . .
Radio Paging Accessf . . . .
R e c a l l  D i a l  T o n e . . . .
Recorded  Te lephone  D ic ta t ion  Access f  l l l l

Remote Access to PBX Services . . . .
Remote Administration and Maintenance

(hardware option) . . . .

Re-ring From Toll (on Toll Terminal) l l l l

Reserve Power (hardware option) . . e .
Room Audit .

* . . Room Status l . .

Rotary Dial Calling
P,,,,,n  Ar(..r”^^

ianeous Trunk Restriction . . . .Miscel
Multiple Listed Directory Numbers (LDN) l l l l

MultipIn  Arnnrr  Prrr(nr 4-r -  -:--I-

trun.. J’W”W  \‘”  “‘“A.,
Music On Holdf . . . .
Music on Attendant Position Holdf * l l l

Night Console Position . . . .
Night Service

F i x e d . . . .
F l e x i b l e . . . .

Night Station Service - Fixed Service
Full Service

Executive Override
-Flash for Attendant
Flexible Numbering of Stations
Foreign Exchange (FX) Access

. . . .
. . . .
. . . .
. . . .

t Requires external customer provided equipment

38  e a  NU  oer  nearal
SerVial  Calm

.
. e . .

S h a r i n g  ( 4  T e n a n t )
Shared Attendant Service

y l .

l 0 .

Single Digit Dialing (Non-conflicting) l l . .
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TABLE 2-2
SYSTEM FEATURES (CONT’D)

202 203 204 205
. . . .

~Single Digit Dialing (Conflicting) . . . Tie Trunk Access

S p e e d  C a l l Timed Reminders
curtnm  u.irl.3 . Toll Restriction
uya,r,ll ““l”r

P e r s o n a l
Splitting

One-Way Manual Splitting

. Battery Reversal
0 1 1  A c c e s s

* . . . Multi Digit
Two-Way Manual Splitting
One-Way Automatic Splitting
Two-Way Automatic Splitting

. . . .

. . . .

. . . .
Station Hunting

Terminal Hunting
Circular Hunting
Secretarial Hunting

Station Message Detail Recording
Station Message Register Service

Electronic Storage and Display
Internal Charging

. . . .

. . . .

. . . .
.

. . .
. . .
. . .

Station Override Security

. . . .

. . . .
. .

Toll Terminal Access . . . .
Total “Do Not Disturb” Display . . .
Total “Message Waiting” Display . . .
Total “Room Status” Display . . .
Traffic Data Collectiont .
Traffic Display to Customer .
Transfer into Busy . . .
Trunk Answer From Any Station . . . .
Trunk Group Busy (TGB)  Indicators on

Attendant Position
. . . .

Trunk Status Field . . . .
lectinns . . . .. . . . Trunk-To-Trunk Conr

Termination Restriction
Threeway Conference Transfer
Through Dialing

Station-to-Station Calling . . . .
Straightforward Outward Completion . . . .
Switched Loop Operation . . . .
Tandem Tie Trunk Switching . . .

Trunk Verification by Customer (TVC) l l l l

Trunk Verification by Station (TVS) . . . .
Uniform Call Distribution (UCD) . . . .
Wake- Up Service .

. . . . WATS Access . . . .

. . . . Wideband Data Switching . . . .
erant Power Plant l l l l. . . . Wide Frequency Toll

t Requires external customer provided equipment .c

may contain any mixture of features. Feature in-
stallation consists of entering into the system
memory the number of the station to which the
features are to be assigned, followed by the re-
quired class-of-service code. All data entries into
the system may be made from the attendant or
maintenance console. To prevent the loss of
customer data in the event of a complete system
power failure, the memory holding the data
associated with each line or trunk is equipped
with its own reserve power supply. This power
supply is sufficient to maintain the memory
system intact for a period of four weeks.

3. DETAILED DESCRIPTION

General

3.01 Each SX-100 Electronic PABX is completely
factory tested prior to packaging and ship-

ment.

commercial power. System capacity may be in-
creased at any time by the addition of plug-in
printed circuit boards.

Basic System

3.03 The basic system consists of the equip-
ment cabinet; maintenance panel; power

supply and attendant console. All necessary con-
trol circuitry for system and feature operation is
included in the basic system.

Attendant Console

3.04 The SX-100 may be operated with or without
an attendant console. Consoles may be

dedicated to a single customer or shared between
customers. If an additional attendant console is
required, the console package plus the required
console control card should be requested. For

3.02 On arrival at the customer’s premises, in- single console operation the console control card
stallation consists of unpacking the SX-100, is located in card position 17. If two consoles are

making the required connections between exter- employed, the second control’ card is placed in
nal equipment and the system, and supplying card position 16.
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-1 2 3 4 5 6 7 8 9 1 0 11 1 2 1 3 1 4 1 5 16 17 1 8 1 9 20 2 1 22~

3 c

2 B
2 9

Fig. 3-l Equipment Shelf

Equipment Shelf
3.05 The equipment shelf contains the five com-

mon control cards plus the required number
of line, console, trunk, and receiver cards. The
common control cards are color coded and held in
card positions 18 through 21. These card posi-
tions are fixed for all systems. Card positions 1
through 17 may be equipped with line, console,
trunk or receiver cards as shown in Figure 3-l.

Equipment Cards
3.06 The number of line, trunk, and receiver

cards must be specified to fulfill the in-
dividual requirements of each customer. Each
line card contains eight independant line circuits.
Each trunk card contains two or four trunk circuits
depending on the trunk type. The receiver card
may contain 2 receiver circuits (dual type) or 4
receiver circuits (quad type). See Fig. 3-2 which
shows the maximum configurations of cards.

Reserve Power
3.07 The optionally available reserve power sup-

ply consists of a completely enclosed hous-
ing, which contains the batteries and the charging
circuitry. The housing forms a pedestal for the
SX-100 cabinet.

Electrical Characteristics
3.08 The SX-100 is designed to operate from  a

48Vdc supply which is derived from either

the commercial ac supply or a reserve battery sup-
ply. Table 3-l details the electrical characteristics
of the system.

6
16
24
3 2
4 0
4 6
5 6
6 4
72
8 0
86
9 6

COTRUNKS (INCREMENTS OF4)

e

s 112 120
g 136 126

144
152
160
168
176
:a4
192
2 0 0
206

---SX-lOO.SlNGLE  SHELF SX-200 SYSTEM
-TWO SHELF SX-200
N O T E S : LINES 1 PORT REQUIRED PER LINE

TRUNKS 2 PORTS/COTRUNK
4 PORTS/E&M.TlETRUNK
4 PORTS/DID. TIE TRUNK

RECEIVERS 2 RECEIVER CIRCUITS/DUAL RECEIVER CARD
4 RECEIVER CIRCUITS/OUAO  RECEIVER CARD

Fig. 3-2 Line/Trunk Configuration
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TABLE 3-1
SX-100  ELECTRICAL CHARACTERISTICS

Station Loop Limit
Maximum Number of

Ringers per Line
Ringing

Standard
Special

Ring Trip
Dial Tone
Transfer Dial Tone
Busy Tone
Special Busy Tone
Standard Ringback  Tone
Special Ringback  Tone
Callback
Reorder Tone
Conference Tone
Camp-On Tone

Override Tone

Crosstalk Attenuation
Insertion Loss,

Station-to-Station
Station-to-Trunk
Trunk-to-Trunk
Tie Trunk to Station on Non-VNL Trunk

Longitudinal Balance
Return Loss
Idle Circuit Noise
Impulse Noise
Envelope Delay Difference
System Impedance

Traffic Capacity
Primary Power
Central Office

Trunk Loop Limit
Maximum Distance of
Console from Equipment
Operating Environment

1200 ohms including set

7
9OV, 20Hz - immediate ringing(optionof17Hzor25H
1s on, 3s off
0.5s  on, 0.5s  off, 0.5s  on, 2.5s off
During silent or ringrng  period
350/440Hz, continuous
350/440Hz, 3 bursts of looms,  then continuous
480/620Hz, interrupted at 60ipm
3501440Hz  interrupted at 60ipm
440/480Hz, 1s on, 3s off
440/480Hz, 0.5s  on, 0.5s  off, 0.5s  on, 2.5s off
6 rings of standard ringing
480/620Hz, interrupted at 120ipm
440Hz,  1 burst of 1s
440Hz,one  burst#of 200ms for station camp-on
440Hz,  two bursts 1OOms on, 50ms off, 1OOms on
for trunk camp-on
440Hz,  one burst of 800ms followed by a 200ms
burst every 6s
75dB minimum

5dB + 0.5dB at 1004Hz
0.5dB f 0.3dB at 1004Hz
0.5dB f 0.3dB at 1004Hz
2.5dB f 0.3dB at 1004Hz
54dB minimum, 200-3000Hz
14dB minimum
16dBrnC  maximum
No counts over 46dBrnC
2OOJ.ls  maximum
600 ohms nominal for lines
600 or 900 ohms nominal for trunks
7.5ccslline  minimum at 100 lines at P = 0.01
lOO-125V,  47-63Hz,  4A maximum

1600 ohms

lOOOft. (300m) of 26AWG cable
0°C to 4O”C,  10% to 90% Relative Humidity
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I

4. ORDERING INFORMATION
General
4.01 The following information is provided for

ease of ordering the SX-100 equipment.
Table 4-1 l ists all basic systems and re-
quirements. Table 4-2 is a form which may be us-
ed to determine what items are required to meet
the customers needs. Table 4-3 lists available
software packages. Table 4-4 shows detailed
system configurations which may be ordered.
Table 4-5 is a description of the content of the
software packages. Table 4-6 covers all additional
equipment which may be ordered according to
customer requirements, while Table 4-7 covers all
replaceable parts in sequential order. Table 4-8
shows the main documentation packages. Their
relationship to one another is shown in Table 4-10.
Table 4-9 lists Mite1  Action Procedures (MAPS)
which may be issued in connection with work to
be done as indicated by the MAP title. Table 4-l 1
is the RMAT Documentation package.

Systems

4.02 Basic Systems A number of different
basic systems are available to accomodate

different requirements. The basic systems differ
in various items shown in Table 4-l.

4.08 DID/TIE Trunk Cards

number of DID/TIE trunks cards
= number of loop DID/TIE trunks

4.07 Receiver Cards Order one additional
receiver (dual or quad) card if the system

has more than forty extensions. For a detailed
calculation of the number of receiver cards re-
quired refer to Section MITL9105/9110-98-180.

4.08 Console Order a console if there is a re-
q u i r e m e n t  f o r  a  s e c o n d  c o n s o l e

(maintenance, administrative for Hotel/Motel re-
quirements).

4.09 Console Control Card Order one console
control card 91 lo-006  if a second console is

used as an attendant console.

4.10 Miscellaneous Backplane translators (2
per shelf), RS232 adapter (1 per system).

4.03 Line Cards
Software

number of line cards
= number of extensions

8

4.04 CO - Trunk Cards

number of CO - trunk cards

= number of CO - trunks + number of misc.

CO type trunks
4

4.05 E&M Trunk Cards

number of E&M trunk cards
= number of E&M type trunks

4.11 Software is available in different Generic
programs and may be ordered as part of a

basic system (see Table 4-l) or separately (see
Table 4-3). The software consists of PROM/CPU
card and Memory Expander or PROM/RAM Ex-
pander card. To order a set of specific software
these cards have to be ordered, specifying the
software, they should carry. This can be done by
either ordering the individual cards or by using the
order numbers of Table 4-3.

Parts

4.12 Spare parts and documentation- may be
ordered individually according to Table 4-7.
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TABLE 4-l
BASIC SYSTEMS

Basic Systems PROM/CPU Memory Exp. Software Console, Receiver
PROM/RAM Exp. Console

Control

9106-l 00-000 no no
9106-l 00-202 yes Mem. Exp.
9106-l 00-203 yes Mem. Exp.
9106-l 00-204 yes Mem. Exp.
9106-200-000 no no
9106-200-202 yes Mem. Exp.
9106-200-203 yes Mem. Exp.
9106-200-204 9s Mem. Exp.
9106-300-204 yes PROM/RAM Exp.
9106-300-205 yes PROM/RAM Exp.
9106-400-204 yes PROM/RAM Exp.
9106-400-205 yes PROM/RAM Exp.
9106-900-290 yes no

JO02
203
204

i-0:
203
204
204
205
204
205
290

1 quad
1 quad
1 quad
1 quad
1 dual
1 dual
1 dual
1 dual

1 quad
1 quad
1 dual
1 dual

no
I

1802

NOTES: 1. For a detailed content of each basic system see Table 4-4.
2. A PROM/RAM Expander is required to use the following features of Generic 204.

l Multi Digit Toll Control
l Automatic Wakeup

TABLE 4-2
SYSTEM ORDER FORM

1801'1
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TABLE 4-3
SOFTWARE PACKAGES

O r d e r  # Description

9110-018-202 Generic 202
911 O-01 8-203 Generic 203
911 O-01 8-204 Generic 204
911 O-l 18-204 Generic 204 Extended
911 O-l 18-205 Generic 205
911 O-21 8-290 Generic 290 (RMAT)

TABLE 4-4
SX-100 EQUIPMENT

Description

SX-100 PABX Basic System
consisting of one each:-

Equipment Cabinet

Primary Power Supply

Power Fail Transfer/
Cable Interconnect Card

Maintenance Panel

Equipment Shelf

RAM/COS Card

Memory Expander Card

PROM/CPU Card

Scanner Card

Tone Control Card

Console Control Card

Receiver (Quad) Card

Console

System Documentation

Order No.

9106-l 00-XXX

9105-001

9105008

9105-023

9105-025

9110-112

911 O-002

911 O-01 9-xxx-YY

911 o-003-xxx-YY

911 O-004

911 O-005

911 O-006

91 lo-016

911 O-007

911 O-032

Comments

XXX . . . . defines software 202, 203, or 204

Includes Power Distribution Cable 9105-027

includes RAM Battery Pack 9110-020

Note 1

Note 1

Includes Console Operating Inst. 91 lo-037

18

NOTE 1: If ordered as single item XXX-YY defines software generic and revision level. (e.g.
9110-019-202-01); if only “XXX” is specified but not “YY” the latest revision level will be sup-
plied.
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TABLE 4-4
SX-100 EQUIPMENT

SECTION MITL910598-150

Description

SX-100 PABX Basic System
consisting of one each:-

Equipment Cabinet

Primary Power Supply

Power Fail Transfer/
Cable Interconnect Card

Maintenance Panel

Equipment Shelf

RAMlCOS  Card

Scanner Card

Tone Control Card

Console Control Card

Receiver (Quad) Card

Console

Order No.

9 106-l 00-000

9105-001

9105008

9105023

9105-025

9110-l 12

911 O-002

911 O-004

911 O-005

911 O-006

9110-016

911 O-007

Comments

Excluding Software

Includes Power Distribution Cable 9105027.

Includes RAM Battery Pack 9110-020

Includes Console Operating Inst. 91 lo-037

.:

I.
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TABLE 4-4
SX-100 EQUIPMENT

Description Order No. Comments

SX-100 PABX Basic System
consisting of one each:- 9106-200-XxX XXX . . . . defines software 202, 203, or 204

Equipment Cabinet 9105-001 Includes Power Distribution Cable 9105027

Primary Power Supply 9105008

Power Fail Transfer/ 9105023
Cable Interconnect Card

Maintenance Panel 9105-025

Equipment Shelf 9110-112

RAMlCOS Card 911 O-002 Includes RAM Battery Pack 91 lo-020

Memory Expander Card 9110-019-xxx-YY Note 1

PROM/CPU Card 911 o-003-xxx-YY Note 1

Scanner Card 911 O-004

Tone Control Card 911 O-005

Console Control Card 911 O-006

Receiver (Dual) Card 911 O-009

Console 911 O-007 Includes Console Operating Inst. 9110-037

System Documentation 9110-032 (E or F)

NOTE 1: If ordered as single items XXX-YY defines software generic and revision level. (e.g.
9110-019-202-01); If only “XXX” is specified but not “YY” the latest revision level will be sup-
plied.
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TABLE 4-4
SX-100 EQUIPMENT

Description

SX-100 PABX Basic System
consisting of one each:-

Equipment Cabinet

Primary Power Supply

Power Fail Transfer/
Cable Interconnect Card

Maintenance Panel

Equipment Shelf

RAMlCOS  Card

Scanner Card

Tone Control Card

Console Control Card

Receiver (Dual) Card

Console

Order No.

9106-200-000

9105-001

9105008

9105023

9105-025

9110-l 12

911 O-002

911 O-004

911 O-005

911 O-006

911 O-009

911 O-007

Comments

Excluding Software

Includes Power Distribution Cable 9105027

Includes RAM Battery Pack 91 lo-020

Includes Console Operating Inst. 91 lo-037

i ;.
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TABLE 4-4
SX-100  EQUIPMENT

Description Order No. Comments

SX-100 PABX Basic System
consisting of one each:- 9106-300-XxX XXX . . . . defines software 204 or 205

Equipment Cabinet 9 10.5001 Includes Power Distribution Cable 9105027

Primary Power Supply 910.5008

Power Fai I Transfer/ 9105-023
Cable Interconnect Card

Maintenance Panel 9105-025

Equipment Shelf 9110-112

RAMlCOS  Card 911 O-002 Includes RAM Battery Pack 91 lo-020

PROM/RAM Expander Card 9110-119-XXX-YY (Note 1), Includes RAM Battery Pack 9110-020

PROM/CPU Card 911 o-003-xxx-YY Note 1

Scanner Card 911 O-004

Tone Control Card 911 O-005

Console Control Card 911 O-006

Receiver (Quad) Card 911 O-01 6

Console 911 O-007 Includes Console Operating Inst. 9110-037

System Documentation 911 O-032

NOTE 1: If ordered as single items XXX-YY defines software generic and revision level. (e.g.
9110-019-202-01); If only “XXX” is specified but not “YY”  the latest revision level will be sup-
plied.
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TABLE 4-4
SX-100 EQUIPMENT

Description Order No. Comments

SX-100 PABX Basic System
consisting of one each:- 9106-400-XxX XXX . . defines software 204 or 205

Equipment Cabinet 9105-001 Includes Power Distribution Cable 9105027

Primary Power Supply 9105008

Power Fail Transfer/ 9105-023
Cable Interconnect Card

Maintenance Panel 9105-025

Equipment Shelf 9110-112

SAM/COS  Card 911 O-002 Includes PAM  Battery Pack 9110-020

‘ROM/RAM  Expander Card 9110-l 19-XXX-Y7 (Note l), IrLludes  RAM Battery Pack 91 lo-020

‘ROM/CPU  Card 911 o-003-XXX-Y  Y Note 1

scanner  Card 911 O-004

rone Control Card 911 O-005

Console Control Card 911 O-006

deceiver  (Dual) Card 911 O-009

Zonsole 911 O-007 Includes Console  Operating Inst. 9110-037

system  Documentation 911 O-032

NOTE 1: If ordered as single items XXX-YY defines sottware  generic and revision level.  (e.g.
9110-019-202-01); If only “XXX” is specified but not “Y’Y” the latest revision level will be sup-
plied.
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TABLE 4-4
SX-100 EQUIPMENT

Description Order No. Comments

SX-100 RMAT System
consisting of:- 9106-900-290

Equipment Cabinet 9105-001 Includes Power Distribution Cable 9105027

Primary Power Supply 9105008

Power Fail Transfer/ 9105023
Cable Interconnect Card

Maintenance Panel 9105-025

Equipment Shelf 9110-112

RAM/COS Card 911 O-002 Includes RAM Battery Pack 91 lo-020

PROM/CPU Card 911 o-003-290-YY (Note 1)

Scanner Card 911 O-004

Console Control Card 911 O-006

Remote Control - Central Card 9110-117

CO - Trunk Card 9110-011

Console 911 O-007 Includes Console Operating Inst. 91 lo-037

RMAT Documentation 911 O-058

System Documentation 911 O-032

NOTE 1: If ordered as single items 290-YY  defines software generic and revision level. (e.g.
9110-003-290-01); If only “290” is specified but not “YY”  the latest revision level will be sup-
plied.
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TABLE 4-5
SOFTWARE PACKAGES

Description

Software Generic 202
consisting of: 91

91
91
91

O-01 8-202

1 PROM/CPU
1 Memory Expander
1 System Documentation

o-003-202
O-01 9-202
O-032

Software Generic 203
consisting of: 911 O-01 8-203

1 PROM/CPU 911 o-003-203
1 Memory Expander 911 O-01 9-203
1 System Documentation 911 O-032

Software Generic 204
consisting of: 911 O-O 18-204

1 PROM/CPU
1 Memory Expander
1 System Documentation
1 Console Operating Instructions

- -

Software Generic 204 Extended
consisting of:

911 o-003-204
911 O-01 9-204
911 O-032
911 O-037

911 O-l 18-204

1 PROM/CPU 911 o-003-204
1 PROM/RAM Expander 911 o-1 19-204
1 System Documentation 911 O-032
1 Console Operating Instructions 911 O-037

Software Generic 205
consisting of: 911 O-l 18-205

1 PROM/CPU 911 o-003-205
1 PROM/RAM Expander 911 o-1 19-205
1 System Documentation 911 O-032
1 Console Operating Instructions 911 O-037

Software Generic 290
consisting of: 911 O-21 8-290

1 PROM/CPU
1 Remote Control - Central
1 System Documentation
1 RMAT Documentation
1 Console Operating Instructions

911 O-003-290
9110-117
911 O-032
911 O-058
911 O-037

Order Number

175
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TABLE 4-6
ADDITIONAL EQUIPMENT TO BE ORDERED ACCORDING TO CUSTOMER REQUIREMENTS

Description Order No. Comments

Line Circuits (8 Station) Card 9110-110 Provides 8 line circuits with Message Waiting
capability

Trunk Circuit (4 Trunks) Card 9110-011 Provides four loop or ground start CO trunks

E&M Trunk Circuit (2 Trunks) Card 9110-013 Provides two E and M trunk circuits

DID/TIE Trunk Circuit (2 Trunks) 9110-031 Provides two DID/TIE trunk circuits
Card

Receiver (Dual) Card 911 O-009

Receiver (Quad) Card 91 lo-016

Console 911 O-007

Console Control (Dual) Card 911 O-006

Backplane Translator Board 911 O-046

Provides two receiver circuits

Provides four receiver circuits

Maintenance or attendant console.
Max. 2 attendant consoles/system

Order one if two attendant consoles in system

Allows connections to be made to three com-
plete card positions through a single plug. Two
required per equipment shelf.

RS232 Adapter 911 O-052 Is required to connect a modem to the RS232
data port.

SX-100 Wall Mount Unit 9105038

SX-100 220V Adapter 9105047

SX-100 Reserve Power Supply 9105014

Remote Control - PABX 9110-017

Converts cabinet version to wall mount version.

Required for operation from 220Vac.

Forms a base unit for the cabinet.

Provides facility of being accessed by RMAT
System when used in PABX.

1804
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TABLE 4-7
REPLACEABLE PARTS

ORDER NUMBER DESCRIPTION

9105-001 SX-100 Cabinet
911 O-002 RAMlCOS
91 lo-003-202-YY PROM/CPU, Generic 202
91 lo-003-203-YY PROM/CPU, Generic 203
9110-003-204-Y Y PROM/CPU, Generic 204
91 lo-003-205YY PROM/CPU, Generic 205
911 o-003-290-YY PROM/CPU, Generic 290
911 O-004 Scanner
911 O-005 Tone Control - American Tones
911 O-006 Console Control
911 O-007 Console
9105-008 SX-100 Power Supply
911 O-009 Receiver (Dual)
9110-110 Line Circuit - Message Waiting Lamps
911 O-01 1 CO - Trunk Circuit
9110-111 SE - CO - Trunk Circuit
9110-211 CO - Trunk Circuit
911 o-31 1 SE - CO - Trunk Circuit
9110-012 Equipment Shelf, includes Shelf Interconnection Cable
9110-112 Equipment Shelf, excludes Shelf Interconnection Cable
9110-013 E&M Trunk Circuit
9105-014 SX-100 Reserve Power Supply
9110-114 Battery Charger
9110-016 Receiver (Quad)
9110-017 Remote Control - PABX
9110-117 Remote Control - Central
911 O-01 8-202 Software Package 202
911 O-01 8-203 Software Package 203
911 O-01 8-204 Software Package 204
911 O-l 18-204 Software Package 204 Extended
911 O-1 18-205 Software Package 205
9110-218-290 Software Package 290 (RMAT)
911 O-01 9-202-YY Memory Expander, Generic 202
9110-019-203-YY Memory Expander, Generic 203
911 O-01 9-204-YY Memory Expander, Generic 204
911 o-1 19-204-YY PROM/RAM Expander, Generic 204
9110-l 19-205-YY PROM/RAM Expander, Generic 205
9 11 O-020 RAM Battery Pack
9105023 SX-100 Power Fail Transfer/Cable Interconnect Card
9105-025 SX-100 Maintenance Panel
9105-027 SX-100 Power Distribution Cable
911 O-030 Extension Feature Operation Guide - Plastic
9110-031 DID/TIE Trunk Circuit
9110-032 (E or F) System Documentation
9 11 O-033 Console Operating Instruction - List Finder
91 lo-034  (E or F) Extension Feature Operation - Paper
9110-037 (E or F) Console Operating Instructions
911 O-038 SX-100 Wall Mount Unit
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TABLE 4-7  REPLACEMENT PARTS
ORDER NUMBER DESCRIPTION

911 O-046 Backplane translator board
911 O-048 Console Handset
911 O-049 Ringing Generator - 20Hz
9110-149 Ringing Generator - 17Hz
911 o-249 Ringing Generator - 25Hz
911 O-052 RS232 Adapter

Notes: 1. YY defines revision level E indicates English F indicates French

TABLE 4-8  MAIN DOCUMENTATION PACKAGES
1805

Description I Order Number Comments

Complete Documentation 91 IO-035 (E or F) See Table 4-10 for breakout of documentation
packages.

System Documentation 91 lo-032  (E or F)

Console Documentation 911 O-037

List Finder 911 O-033 Supplied on special order only.

Extension Feature Operations Guide9110-030  (E or F) Plastic

Mite1  Action Procedures (MAPS) See Table 4-9

Extension Feature Operation 91 lo-034  (E or F) Paper

RMAT Documentation 911 O-058 See Table 4-l 1

Note: E indicates English, F indicates French 1796

TABLE 4-9  MAP DOCUMENTATION

P/N MAP No.

911 O-098-200-501
911 O-098-200-502
911 O-098-200-503
911 O-098-200-504
911 O-098-200-602
911 O-098-200-605
911 O-098-200-606
911 O-098-200-607
911 O-098-350-401
911 o-098-350-402
911 o-098-350-403
911 o-098-350-404
911 o-098-350-405
911 o-098-350-406
911 o-098-350-51 0

MAP200-501
MA P200-502
M AP200-503
MAP200-504
MA P200-602
MA P200-605
MAP200-606
M AP200-607
MAP350-401
MAP350-402
MAP350-403
MA P350-404
MAP350-405
MA P350-406
MAP350-510

Title

Set CO Trunk Switches
Set E&M Trunk Switches
Set DID Trunk Switches
Set Scanner Card Switch
Install New Cards
Backplane Translator Board Installation
Installation of RCP Card
Reserve Power Supply Installation (SX-100)
Replace Major Cards
Replace Equipment Shelf
Replace Power Supply
Replace Reserve Power Supply (SX-100)
Replace Maintenance Panel (SX-100)
Replace 220Vac Adapter
Replace Shelf Cards

These MAPS  are issued for the particular purposes as indicated in the titles.
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TABLE 4-10
DOCUMENTATION PACKAGE DETAILS

911 O-035 Complete System Documentation
911 O-032 System Documentation
911 O-037 Console Documentation
911 O-034 Extension Feature Operation

911 O-032

911 O-098-001
(Note 1)
911 o-098-002
911 O-054
911 O-057
911 O-056
911 O-059

System Documentation

Volume 1

Volume 2
5 Repair Tags
Warranty Card
5 Maid-In-Room Card
Personal Speed Call Directory

t
911 O-037 Console Documentation
9110-037-001 Console Book
9110-037-002 Console Key Tabs (CommlHotel)
9110-037-003 Console Key Tabs (Maintenance’
9110-037-005 Console Programming Overlay
9110-037-006 Console Attendant Overlay
9110-037-008 Sheet Definitions
9110-037-009 Sheet Alarm Descriptions
9110-037-010 Sheet Faulty Circuits and Alarm:
9110-037-011 2 Sheet Black Number Field
9110-037-012 4 Sheet Speed Call Records
911 O-054 Repair Tag

911 o-098-01 1
(Note 1)

911 o-098-099
911 O-098-000
9105-098-l 00
9110-098-l 00
9110-098-l 05
9105-098-l 50
9110-098-l 50
9110-098-l 80
911 o-098-21 2
911 o-098-220
911 o-098-300
911 o-098-305
911 o-098-31 0
911 o-098-450
911 o-098-451
911 O-098-500
911 O-095
9 11 O-094

System Documentation
- Volume I

Binder
Documentation Index
SX-100 General Description
SX-200 General Description
Feature and Services Description
SX-100 Order Information
SX-200 Order Information
Engineering Information
Multi Digit Toll Control
Speed Call
Console Description Commercial
Console Description H/M
Console Description Maintenance
Traffic Measurement
Station Message Detail Recording
General Maintenance
Volume I Spine Insert
Superswitch Binder Insert

911 o-098-002

911 o-098-099
911 O-098-000
911 o-098-200
911 o-098-205
911 o-098-21 0
911 o-098-21 5
911 o-098-320
911 o-098-350
911 O-096
911 O-094

System Documentatior
- Volume II

Binder
Documentation Index
Installation Information
Installation Forms
Programming Practice
Installation Test Procedures
Extension Test Procedures
Troubleshooting
Volume II Spine Insert
Superswitch Binder Insert

1%

i?

.-

NOTES: 1. Volume I System Documentation is normally supplied as a “Perfect Bound” Volume
(9110-098-OOl),  but may also be supplied in loose-leaf binder form (9110-098-011) when
required.
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TABLE 4-11
RMAT DOCUMENTATION

Title
RMAT Documentation consisting
of:

P/N

911 O-058

9110-098-l 01 RMAT General Description
911 o-098-301 RMAT Operation Practice
911 O-037-004 Console Key Tabs (RMAT)
911 O-037-007 Console RMAT Overlav
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sx-200 *
SUPERSWITCH*

ELECTRONIC PRIVATE AUTOMATIC BRANCH EXCHANGE
PHYSICAL DESCRIPTION AND ORDERING INFORMATION
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System Description

2.01 The SX-200 Electronic PABX is an elec-
tronic switching system with a capacity of

256 ports. Two hundred and eight of these ports
are available for assignment to lines, trunks and
additional receivers (Fig. 2-l). The remainder are
reserved for control functions. The system is elec-
trically compatible with most existing station, key
telephone, Private Branch Exchange (PBX) and
Central Office (CO) equipment and provides:

l the use of a flexible numbering plan

l the simultaneous use of DTMF and rotary
dial stations

. optional use of attendant consoles-2 max-
imum

. extensive selection of standard and op-
tional features

l freedom from scheduled maintenance

. automatic diagnostics

l twelve power fail transfer circuits

l optional reserve power supply

1. GENERAL 2.02 The SX-200 consists of a single cabinet

Introduction

1.01 This section contains a brief description of
the SX-200 electronic Private Automatic

Branch Exchange (PABX), the features and ser-
vices provided, and the equipment ordering infor-
mation.

Reason for Reissue

(containing the switching equipment and
the system power supplies) and a desk type atten-
dant console equipped with pushbutton dial pad
and control keys.

1.02 This section has been reissued to include
Generic 205 information.

2.03 All connections from the cross-connecting
frame to the SX-200 equipment cabinet are

made using 25 pair connectorized cables. Con-
nections between the cross-connecting frame,
the attendant console and external equipment are
made in accordance with accepted practice.

0 MITEL Corporation 1979
* Trademark of MITEL Corporation Page 1
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CO TRUNKS (INCREMENTS OF 4)

4 612162O242832364O44465Z566O646872766OS46892961OO1O4

8
16
2 4
3 2
4 0
48
5 6
6 4
72
8 0
8 8
9 6
104
112

128
136
144
152
160
1 6 8
176
184

---SX-100,  SINGLE SHELF SX-200 SYSTEM
-TWO SHELF SX-200
NOTES: LINES 1 PORT REQUIRED PER LINE

TRUNKS 2 PORTS/CO TRUNK
4 PORTS/E&M,TIE  TRUNK
4 PORTS/DID, TIE TRUNK

RECEIVERS - 2 RECEIVER CIRCUITS/DUAL RECEIVER CARD
4 RECEIVER CIRCUITS/QUAD RECEIVER CARD

Fig. 2-l  Line/Trunk Configuration

2.04 A reserve power supply and battery charg-
ing system are available as an option. The

reserve power supply is designed to maintain
system operation for a minimum of two hours in
the event of a primary power failure.

2.05 Figure 2-2 shows a diagrammatic represen-
tation of the SX-200 system configuration.

SX-200 Equipment Cabinet

2.08 The SX-200 equipment cabinet (Fig. 2-3) is
of welded steel construction and measures

38in. (960mm) high, 23.5in.  (600mm) wide, and
27.5in.  (700mm) deep. A fully equipped cabinet
weighs approximately 2901bs (131.7kg). The door
on the front of the cabinet provides access to the
system maintenance panel, printed circuit cards
and reserve battery supply shelf. The hinged rear
panels hold the system power supply and provide
access to the line and trunk connectors and the
reserve power controls. Cable entry to the equip-
ment cabinet is provided through cable ducts on
either side of the cabinet.

2 . 0 7  T h e  e q u i p m e n t  c a b i n e t  h o l d s  t h e
maintenance panel, a maximum of two

equipment shelves (see Fig. 2-4), the optional

.
WTRUNK
b CIRCUITS
*

~$&E"C'AL

SUPPLY

I ^ I

I - J
J

I
Fig. 2-2  SX-200 System Configuration
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-MAINTENANCE PANEL

-EQUIPMENT SHELF 2

- EQUIPMENT SHELF1

RESERVE POWER SHELF

Front View
\

CABLEENTRY

/
PRIMARY POWERSUPPLY

Rear View

Fig. 2-3  Equipment Cabinet

reserve battery supply and the primary power sup-
ply. The maintenance panel, mounted at the top of
the cabinet, provides access to the system from
the maintenance console through a 50 pin con-
nector. To the left of the maintenance connector
is a master power fail transfer switch and five
power fail transfer control switches. A system
power switch, with indicator is provided on the
panel. In addition, a test line is provided which
allows service personnel to access individual
lines and trunks. Mounted in the middle of the
equipment cabinet is equipment shelf 1. This
shelf holds all system control logic plus a number
of trunk, line, and receiver cards. Above equip-
ment shelf 1 is equipment shelf 2 which contains
additional trunk and line cards. The optional
reserve power supply is contained in a completely
enclosed shelf located below shelf 1. All connec-
tions between shelves and external equipment
are made by plug-ended cables from the rear of
each shelf. The system primary power supply,
held on the hinged back panel of the cabinet, con-

verts the commercial input power to the required
system voltage levels.

Maintenance Panel

2.08 The maintenance panel (Fig. 2-5) measures
2in. (51mm) high, 19in.  (480mm) wide, and

2in. (51mm) deep with a total weight of 2.1lbs
(0.9kg).  The maintenance connector on the right of
the panel permits the service personnel to per-
form maintenance tasks and enter new, or modify
existing customer data using the maintenance
console. The test line terminals on the panel allow
the use of a standard hand test-set (butt-in) to
establish calls through the system using
preselected circuits. The power switch controls
the application of power to the equipment
shelves.

Equipment Shelves

2.09 Each equipment shelf (Fig. 2-4)holds up to
22 printed circuit cards which plug into the

Page 3
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SECTION MITLSI IO-98-i  50

Fig. 2-4  Equipment Shelf

shelf back plane. On the rear of the back plane are Printed Circuit Cards
a number of connectors providing interconnec-
tions between the shelves and external equip-
ment. In addition to these connectors are a
number of screw down terminals allowing shelf
connection to the primary power supply unit. The
equipment shelves measure 10.75ir-r.  (273mm)
high, 19in.  (480mm) wide, 16.375in.  (415mm) deep
and weigh approximately 27lbs (12.2kg)  fPJlly
equipped.

2.10 All circuit cards (see Fig. 2-6) within the
SX-200 are identical in construction and

consist of a fiberglass board with printed wiring
patterns on both of its faces. Rivetted  to the front
of each board is a transparent faceplate which
allows the LEDs  mounted on the front of the
boards to be easily seen. The two cotor-coded
card extractors located at the top and bottom of
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Fig. 2-5  Maintenance Panel

/

-CAUTION
NOTICE

.PART  NUMBER

,TRANSPARENl
FRONT PANEL

*CARD  EXTRACTOR

Fig. 2-6  Typical Printed Circuit Card

the faceplate, identify the card position (see Table
2-1) within a shelf and ensure that the card is
seated correctly in the backplane connector.
Those cards which should not be removed from
the equipment shelves with power on carry a CAU-
TION notice to that effect.

Primary Power Supply

2.11 The system primary power supply (Fig. 2-7),
mounted directly on the cabinet back panel,

(total weight 70lbs, 32kg) provides all system
power from either a 115Vac or a 230Vac, 47Hz to
63Hz commercial supply. The power switch
mounted on the outside face of the power supply
permits all power to be removed from the system
before the equipment cabinet is opened.

Reserve Power Supply

2.12 The reserve power supply consists of a bat-
tery charging unit and 8 Globe GEL GC6200

batteries providing 48.3 volts at 20°C. This supply
will maintain complete system operation for a
minimum of two hours in the event of a primary
power failure. The temperature-compensated
charging system maintains the correct battery
voltage level. The reserve power supply is housed
in a completely enclosed shelf measuring 7in.
(180mm) high, 19in. (480mm) wide, 145n. (370mm)
deep and weighing approximately 125lbs (56.7kg).
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TABLE 2-I
CIRCUIT CARD COLOR CODE AND CARD POSITION

Color CodeCircuit Card Name Shelf 1 Shelf 2
RAMICOS 22 -

MEMORY EXPANDER 21 -

PROM/RAM EXPANDER 21 -

PROM/CPU 20 -

SCANNER 19 -

TONE CONTROL 18 -

CONSOLE CONTROL (DUAL) 17,16 -

REMOTE CONTROL-PABX (RCP) 16 see note 1 -

RECEIVER (DUAL OR QUAD) 15 see note 2 -

LINE CIRCUIT (8 STATION) 1 through 14 l - 1 2
TRUNK CIRCUIT (4 TRUNK) 1 through 14 l - 1 2
TRUNK CIRCUIT (2 TRUNK) 1 through 14 l - 1 2

NOTES: 1. The Remote Control PABX card is supplied only when required for use with RMAT Systems

White
Brown
Brown
Red
Orange
Yellow
Green
Green
Blue
Black
Black
Black

l- Card Position 1

(Section MITL9105/9110-98-101).  It occupies the slot normally used for the second console
control card.

2. If additional receiver cards are used, they must be placed in the following card positions on
shelf 1 - second receiver position 14, third receiver position 13, and fourth receiver position
12.

Fig. 2-7 Primary Power Supply

Attendant Console are a pair of headset/handset jacks allowing
2.13 The SX-200 attendant console (see Fig. 2-8) simultaneous operation and supervision. The con-

is enclosed in a housing with a black sole keyboard holds three rows of ten nonlocking
faceplate. Located on either side of the console keys for the selection of features and completion
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Fig. 2-8  Attendant Console

of calls. On the right of the keyboard is a 12-key
pushbutton dial pad. The console display,
mounted above the keyboard, displays the active
states of calls in progress. In addition to the call
status display is a busy lamp field, a trunk group
status field, a call waiting indicator, a digital
clock, and three alarm indicators. The weight of
the attendant console is approximately 13lbs
(59kg)  and its dimensions are 13.75in. (350mm)
wide, 6.8in. (176mm) high and 9.25in.  (236mm)
deep. A complete description of the attendant
c o n s o l e is c o n t a i n e d in S e c t i o n
MITL9105/9110-98-300  and the description of the
H o t e l / M o t e l  c o n s o l e  i s  g i v e n  i n  S e c t i o n
M ITL91051911  o-98-305.

Maintenance Console

2.14 The construction of the maintenance con-
sole is identical to that of the attendant

console; the only difference is in the functions of
the call and feature selection keys. A complete
description of the maintenance console is given
in Section MITL9105/9110-98-310  Maintenance
Console Description.

Features

2.15 Features are provided in the SX-200 in the
form of feature packages (Generics). Table

2-2 lists the contents of these Generics.

Feature Provisioning

2.16 All station features provided by the SX-200
may be grouped into different classes of

service. Each class of service (a maximum of 16)
may contain any mixture of features. Feature in-
stallation consists of entering into the system
memory the number of the station to which the
features are to be assigned, followed by the re-
quired class-of-service code. All data entries into
the system may be made from the attendant or
maintenance console. To prevent the loss of
customer data in the event of a complete system
power failure, the memory holding the data
associated with each line or trunk is equipped
with its own reserve power supply. This power
supply is sufficient to maintain the memory
system intact for a period of four weeks.

3. DETAILED DESCRIPTION

General

3.01 Each SX-200 Electronic PABX is completely
factory tested prior to packaging and ship-

ment.

P a g e 7



SECTION M ITL911  O-98-1 50

TABLE 2.2
SYSTEM FEATURES

202 203 204 205
Account Codes .

Alpfianumeric Display for Attendant Position l l l l -
Attendant Camp-On . . . .
Attendant CCSA Access . . .
Attendant Console (Maximum 2) . . . .
Attendant Control of Trunk Group Access l l l l

Attendant Controlled Conference . . .
Attendant Flash Over Trunks . . . .
Attendant Lockout . . . .
Attendant Position (2 Max.) . . . .
Attendant Transfer - All Calls . . . .
Automatic Callback Busy/Don’t Answer _ - _. . 1 .

(Station to Station Calls)
Automatic Callback - Busy (Station to Trunk) l l l l

Automatic Night Service Switching . . . .
Automatic Queuing to Attendant Position l l l l

Broker’s Call . . . .
Busy Lamp Field . . . .
Busy Verification of Station Lines . . . .
Call Forwarding - All Calls . . . .
Call Forwarding - Busy And Don’t Answer l l l 7
Call Forwarding - Busy Line (DID) . . .-
Call Forwarding - Don’t Answer (DID) . . .
Call Hold . . .
Call Pick-Up . . . .
Call Waiting Service

Attendant Call Waiting . . . .
Terminating Call Waiting . . . .
Distinctive Tone Signals . . . .

Calling Number Display to Attendant . . . .
Calls Waiting Indication at Attendant Position l l l l

CCSA Access . . .
Class of Service Display to Attendant . . . .
Code Calling Access . . . .
Code Restriction . .
Conference Calling . . . .
Contact Monitort . . . .
Controlled Outward Restriction . . .
Controlled Station-To-Station Restriction . . .
Controlled Termination Restriction . . .
Controlled Total Restriction . . .
Data Restriction . . . .
Date Display on Console(s) . .

-. . -- ~
DTMF To Dial Pulse Conversion . . . .

Dump and Load of Customer Data . .
Executive Override . . . .

Flash for Attendant . . . .

Flexible Numbering of Stations . . . .

Foreign Exchange (FX)  Access . . . .

t Requires external customer provided equipment

202 203 204 205

Fully Restricted Station . . . .
Identified Trunk Group . .
Immediate Audible Ring on Attendant

Handled Calls
. . . .

I m m e d i a t e  R i n g . . . .
Incoming Call Identification (ICI) . . . .
Indication of Camp-On . . . .
Intercept Treatment

Attendant lnterceot . e . .
Intercept Tone r . . . .

Interposition Calling . . . .
Interposition Transfer . . . .
inward  Restriction . . .
Line Lockout With Warning . . . .
Listed Directory Number (LDN) Service l l l l

Loudspeaker Pagingt
Direct Access by Attendant . . . .
Dial Access
M~~ltimnn

. . . .

. . . .
Prioritv Paninn . . . .

M a i n / S a t e l l i t e  S e r v i c e . . .
Manual Originating Line Service . . . .

be  Service . . .
. . . .

Manual Terminating Lir
Meet Me Conference
Message Waiting (Audible) . . .
Message Waiting (Lamp) . . .
Miscellaneous Trunk Restriction . . . .
Multiple Listed Directory Numbers (LDN) l l l l

Multiple Access Codes for a single s .- -
trunk group (10  max.)

Music On Holdt . . . .
Music on Attendant Position Holdt  l l l l

Nioht Console Position . . . .
Night Service

F i x e d . . . .
F l e x i b l e . . . .

Night Station Service. Fixed Service l . l l

Night Station Service - Full Service l l l l

Origination Restriction
Outgoing Trunk Call Back
Outgoing Trunk Camp-On
Outgoing Trunk Queueing

. . . .
. . . .
. . . .
. . . .

Outward Restriction . . . .
Power Failure Transfer _ Station . . . .
Priority Queue . . . .
Privncv and I nckmlt . . . .
Radio Paoino Accesst . . . .
R e c a l l  D i a l  T o n e . . . .
Reco rded  Te lephone  D i c ta t i on  Accessf  l l l l

Remote Access to PBX Services l . . .

R e m o t e  A d m i n i s t r a t i o n  a n d  M a i n t e n a n c e  .  .  .  .
(hardware option)

Re-ring From Toll (on Toll Terminal) l l l l

Reserve Power (hardware option) . . . .
Room Audit .
Room Status
Rotary Dial Calling
Route Advance

. . .
. . . .
. . . .

Sa ed Number Redial
SerVial  Call

;~..__~._~~~  ~-___.--__i--
. . . .

S h a r i n g  ( 4  T e n a n t ) .-  . .
Shared Attendant Service . . .
Single Digit Dialing (Non-conflicting) l l l l
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TABLE 2-2
SYSTEM FEATURES

.

ingle  Digit Dialing (Conflicting)
2 0 2  2 0 3  2 0 4  2 0 5

. . .

S p e e d  C a l l
System - wide
P e r s o n a l

I
S p l i t t i n g

O n e - W a y  M a n u a l  S p l i t t i n g
T w o - W a y  M a n u a l  S p l i t t i n g

.

.

. . . .
. . . .

Tie Trunk Access
2 0 2  2 0 3  2 0 4  2 0 5. . . .

T i m e d  R e m i n d e r s . . . . I
T o l l  R e

Battery Reversal . . . .
0 1 1  A c c e s s . . . .
M u l t i  D i g i t . .

Toll Terminal Access . . . .
Total “Do Not Disturb” Disolav . . .. . . .

. . . . Total “Message Waiting” Display . . .
Total “Room Status” Dicnlav..-*.-, . . .
Traffic Data Collection t . II T e r m i n a l  H u n t i n g . . . .

Circular Huntino . . . .

One-Way Automatic Splitting
Two-Way Automatic Splitting

Station Huntina

Station Override Security . . . .
S t a t i o n - t o - S t a t i o n  C a l l i n g . . . .
Straightforward Outward Completion . . . .
Switched Loop Operation
T a n d e m  T i e  T r u n k  S w i t c h i n g
Termination Restriction
Threewav Conference Transfer

. . . .
. . .

. . . .

. . . .
T h r o u g h  D i a l i n g . . . .

Traffic Display to Customer
Transfer into RIB-v_  ---,
Trunk Answc. ._
Trunk Group Bus)

.
. . .

sr From Any Station . . . .
r (TGB)  Indicators on _ _ _ _

Attendant Position
- - - -

Trunk Status Field . . . .
Trunk-To-Trunk Connections . . . .
Trunk Verification bv Customer rTVC) l l l l

Uniform Call Distribution (UCD)

Wide Frequency Tolerant Power Plant

f Requires external customer provided equipment

3.02 On arrival at the customer’s premises, in-
stallation consists of unpacking the SX-200,

making the required connections between exter-
nal equipment and the system, and supplying
commercial power. System capacity may be in-
creased at any time by the addition of plug-in
printed circuit boards.

Basic System

3.03 The basic system consists of the equip-
ment cabinet, the maintenance panel,

primary power supply, one console and equip-
ment shelf 1. All necessary control circuitry for
system and feature operation is included in the
basic system.

Attendant Console 3.08 The number of line, trunk, and receiver

3.04 The SX-200 may be operated with or without
an attendant console. Consoles may be

dedicated to a single customer or shared between
customers. If an additional attendant console is
required, the console plus the console control
card and the console interface card should be re-
quested. For single console operation the con-
sole control card is located in position 17 on

cards must be specified to fulfill the in-
dividual requirements of each customer. Each
line card contains eight independant line circuits.
Trunk cards contain two or four trunk circuits
depending on the trunk type. The receiver card
may contain 2 receiver circuits (dual type) or 4
receiver circuits (quad type). Normally, four
receiver cards will handle all traffic requirements
for any system configuration.

1309 -4

equipment shelf 1. If two consoles are employed,
the second console control card is placed in posi-
tion 16 on equipment shelf 1.

Equipment Shelf 1

3.05 Equipment Shelf 1 contains the five com-
mon control cards plugs the required

number of line, console, trunk and receiver cards.
The common control cards are color coded and
held in card positions 18 through 22. These card
positions are fixed for all systems. Card positions
1 through 17 may be equipped with line, console,
trunk or receiver cards as shown in Fig. 3-1.

Equipment Cards

‘.

: .)

;.:
;: %.’
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- 1 2345678 9 IO 11 12 13 14 15 16 17 ia 19 20 2 1 22 -

3 c

FRONT VIEW

SHELF 2

-LINES,  T R U N K S -
L

c

-123

FRONTVIEW

SHELF 1

Fig. 3-I Equipment Shelves

J

Page 10



SECTION MITLSllO-98-150

Equipment Shelf 2

3.07 To expand the system to its maximum
capability a second equipment shelf must

be employed. Equipment shelf 2 (Fig. 3-1) is iden-
tical in construction to shelf 1 and provides an ad-
ditional 12 card positions, which may be used to
house line or trunk cards. Card positions 13
through 22 on shelf 2 are not used.

Reserve Power

3.08 The reserve power supply available with the
basic SX-200 system consists of a battery

pack shelf and associated charging system. If
reserve power is required, the reserve power shelf
must be specified.

Electrical Characteristics

3.09 The SX-200 is designed to operate from a
48Vdc supply which is derived from either

the commercial ac supply or a reserve battery sup-
ply. Table 3-l details the electrical characteristics
of the system.

TABLE 3-l
SX-200 ELECTRICAL CHARACTERISTICS

Station Loop Limit
Maximum Number of Ringers Per Line
Ringing

Standard
Special

Ring Trip
Dial Tone
Transfer Dial Tone
Busy Tone
Special Busy Tone
Standard Ringback  Tone
Special Ringback  Tone
Callback
Reorder Tone
Conference Tone
Camp-On Tone

Override Tone

Crosstalk Attenuation
Insertion Loss, Station-to-Station

Station-to-Trunk
Trunk-to-Trunk

Longitudinal Balance
Return Loss
Idle Circuit Noise
Impulse Noise
Envelope Delay Difference.
System Impedance

Traffic Capacity
Primary Power
Central Office Trunk Loop Limit
Maximum Distance of
Console from Equipment
Operating Environment

1200 ohms including set
7
9OV, 20Hz - immediate ringing(optionof 17Hzor25Hz
1s on, 3s off
0.5s  on, 0.5s  off, 0.5s  on, 2.5s off
During silent or ringing period
350/440Hz, continuous
350/440Hz, 3 bursts of looms,  then continuous
480/620Hz, interrupted at 60ipm
3501440Hz  interrupted at 6Oipm
440/480Hz, 1s on, 3s off
440/480Hz, 0.5s  on, 0.5s  off, 0.5s  on, 2.5s off
6 rings of standard ringing
480/620Hz, interrupted at 120ipm
440Hz,  1 burst of 1s
440Hz,one  burst,of  200ms for station camp-on
440Hz,  two bursts 1OOms on, 50ms off, 100ms  on
for trunk camp-on
440Hz,  one burst of 8OOms followed by a 200ms
burst every 6s
75dB minimum
5dB f 0.5dB at 1004Hz
0.5dB + 0.3dB at 1004Hz
0.5dB f 0.3dB at 1004Hz
54dB minimum, 200.3000Hz
14dB minimum
16dBrnC  maximum
No counts over 46dBrnC
2OO)Js  maximum
600 ohms nominal for lines
600 or 900 ohms nominal for trunks
7.5ccslline  minimum at 100 lines at P = 0.01
100.125V,  47.63Hz,  4A maximum
1600 ohms

lOOOft. (300m) of 26AWG cable
0°C to 4O”C,  10% to 90% Relative Humidity

,,,I 4
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TABLE 4-l
BASIC SYSTEMS

Basic Systems PROM/CPU Memory Exp. Software Console Receiver Shelves
PROM/RAM Exp. Console

Control
Console
Interface

911 o-1 00-000
9110-100-202
911 O-l 00-203
911 O-l 00-204
9110-200-000
911 O-200-202
911 o-200-203
911 o-200-204
911 o-300-204
911 o-300-205
911 o-400-204
911 o-400-205
9110-500-000
911 O-600-000
911 O-900-290

no no no yes 1 quad 1
yes Mem. Exp. 202 yes 1 quad 1
yes  Mem. Exp. 203 yes 1 quad 1
yes Mem. Exp. 204 yes 1 quad 1
no no no yes 2 dual 1

yes  Mem. Exp. 202 yes 2 dual 1
yes  Mem. Exp. 203 yes 2 dual 1
yes  Mem. Exp. 204 yes 2 dual 1
yes  P R O M / R A M  E x p . 204 yes 1 quad 1
yes  P R O M / R A M  E x p . 205 yes 1 quad 1
yes  P R O M / R A M  E x p . 204 yes 2 dual 1
yes  P R O M / R A M  E x p . 205 yes 2 dual 1
no no no yes 1 quad 2
no no

2”9”0
yes 2 dual 2

yes no yes - 1

For a aerallea  content ot eacn paslc system see 1 aule 4-4. 1798 -I

A PROM/RAM Expander is required to use the following features of Generic 204
l Multi Digit Toll Control (Generic 204/205)
l Automatic Wakeup (Generic 204)

TABLE 4-2
SYSTEM ORDER FORM

Item # I - IQuantity Description

911 o- . . . . . . . -000 SX-200 Basic System
911 O-01 8-XxX

I 9110-110
1 Software Generic
I Line Circuit

91 lo-01 1 or -211 CO - Trunk Circuit
9110-013 E&M Trunk Circuit
911 O-031 DID/TIE Trunk Circuit
911 O-009 Receiver (Dual)

RS232 Adapter
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4. ORDERING fNFORMATlON

General

4.01 The following information is provided for
ease of ordering SX-200 equipment. Table

4-1 lists all basic systems and requirements.
Table 4-2 is a form which may be used to deter-
mine what items are required to meet the
customers needs. Table 4-3 lists available infor-
mation on the software packages. Tables 4-4
show the detailed system configurations which
may be ordered. Table 4-5 is a description of the
content of the software packages. Table 4-6
covers all additional equipment which may be
ordered according to customer requirements,
while Table 4-7 covers all replaceable parts in se-
quential order. Table 4-8 shows the main
documentation packages. Their relationship to
one another is shown in Table 4-10. Table 4-9 lists
Mite1  Action Procedures (MAPS) which may be
issued in connection with work to be done as in-
dicated by the MAP title. Table 4-11 is the RMAT
documentation package.

Systems

4.02 Basic Systems A number of different
basic systems are available to accomodate

different requirements. The basic systems differ
in various items shown in Table 4-1.

4.03 Line Cards The number of line cards
= number of extensions

8
4.04 CO - Trunk Cards The number of CO - trunk

cards
= number of CO - trunks + number of

misc. CO type trunks
4

4.05 E&M Trunk Cards The number of E&M Trunk
cards

= number of E&M trunks
2

4.06 DID/TIE Trunk Cards The number of DID/TIE
trunk cards

= number of loop DID/TIE trunks
2

4.07 Receiver cards Order two additional dual
receiver cards or one additional quad

receiver card if a second shelf is used. For a
detailed calculation of the number of receivers re-
quired, refer to Section MITL9105/9110-98-180.

SECTION MITLSllO-96-150

4.06 Remote Control - PABX Card One RCP
card is required if the PABX is to be access-

ed from a Remote Maintenance, Administration
and Test System @MAT) Controller.

4.09 Console, Console Control and Console In-
terface Card Order a console if there is

the need for a second console (maintenance, ad-
ministrative for Hotel/Motel requirements). Order
a console control card and a console interface
card if a second console is used as an attendant
console.

4.10 Equipment Shelf

Add: number of line cards
number of CO trunk cards
number of E&M trunk cards
number of DID trunk cards
number of receiver cards

If total number exceeds 14 order an equipment
shelf. If total number exceeds 26, the SX-200
capacity is exhausted.

4.11 Miscellaneous Reserve power supply (1
per system), Backplane translators (2 per

shelf), RS232 adapter (1 per system).

Software

4.12 Software is available in different Generic
programs and may be ordered as part of a

basic system (see Table 4-1) or separately (see
Table 4-3). The software consists of PROM/CPU
card and Memory Expander or PROM/RAM Ex-
pander card. To order a set of specific software
these cards have to be ordered, specifying the
software they should carry. This can be done by
either ordering the individual cards or by using the
order numbers of Table 4-3.

TABLE 4-3
SOFTWARE PACKAGES

Order #

9110-018-202
911 O-01 8-203
9110-018-204
9110-l 18-204
911 O-l 18-205
911 O-21 8-290

Parts

Description

Generic 202
Generic 203
Generic 204
Generic 204 Extended
Generic 205
RMAT

4.13 Spare parts and documentation may be
ordered as individual parts according to

Table 4-7.
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SECTION MITL9110-98-150

TABLE 4-4
SX-200 EQUIPMENT

Description Qty. Order No. Comments

SX-200 PABX Basic System con-
sisting of: 9110-100-000 Excludes software

Equipment Cabinet 1 911 O-001 includes Power Distribution Cable 9110-127

Primary Power Supply 1 9110-108

Power Fail Transfer 1 911 O-023 Provides 12 failure transfer circuits

Cable Interconnect Card 1 9110-124

Maintenance Panel 1 911 O-l 25

Equipment Shelf 1 9110-112 Excludes Shelf Interconnect Cable

RAM/COS Card 1 9 11 O-002 Includes RAM Battery Pack 9110-020

Scanner Card 1 911 O-004

Tone Control Card 1 911 O-005

Console Control Card 1 911 O-006 Provides control for Console 1 and the
Maintenance Console

Sonsole 1 911 O-007 Includes 91 lo-037  (Table 4-7)

Receiver (Quad) Card 1 91 IO-016

Console Interface Card 1 911 O-045
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TABLE 4-4
SX-200 EQUIPMENT

Description Qty. Order No. Comments

SX-200 PABX Basic System con-
sisting of: 911 o-1 oo-xxx xxx . . . . defines software 202, 203, or 204

Equipment Cabinet 1 911 O-001 Includes Power Distribution Cable 9110-127

Primary Power Supply 1 911 O-l 08

Power Fail Transfer 1 911 O-023 Provides 12 failure transfer circuits

Cable Interconnect Card 1 911 O-l 24

Maintenance Panel 1 9110-125

Equipment Shelf 1 9110-112 Excludes Shelf Interconnect Cable

RAMlCOS  Card 1 911 O-002 Includes RAM Battery Pack 91 lo-020

Memory Expander Card 1 91 lo-019-XXX-YY Note 1

PROM/CPU Card 1 91 lo-003-XXX-YY Note 1

Scanner Card 1 911 O-004

Tone Control Card 1 911 O-005

Console Control Card 1 911 O-006 Provides control for Console 1 and the
Maintenance Console

Console 1 911 O-007 Includes 91 IO-037 (Table 4-7)

Receiver (Quad) Card 1 911 O-01 6

Console Interface Card

System Documentation

1 911 O-045

1 9110-032 (E or F) E indicates English
F indicates French

NOTE 1: If ordered as single items XXX-YY defines software generic and revision level. (e.g.
9110-003-203-01); if only “XXX” is specified but not “YY”  the latest revision level  wilt be sup-
plied.
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TABLE 4-4
SX-200 EQUIPMENT

Description Qty. Order No. Comments

SX-200 PABX Basic System con-
sisting of: 9110-200-000 Excludes software

Equipment Cabinet 1 9110-001 Includes Power Distribution Cable 9110-127

Primary Power Supply 1 9110-108

Power Fail Transfer 1 911 O-023 Provides 12 failure transfer circuits

Cable Interconnect Card 1 911 O-l 24

Maintenance Panel 1 911 o-1 25

Equipment Shelf 1 9110-112 Excludes Shelf Interconnect Cable

RAMlCOS  Card 1 911 O-002 Includes RAM Battery Pack 91 lo-020

Scanner Card 1 911 O-004

Tone Control Card 1 911 O-005

Console Control Card 1 911 O-006 Provides control for Console 1 and the
Maintenance Console

Console 1 911 O-007 Includes 9110-037 (Table 4-7)

Receiver (Dual) Card 2 9110-009

Console Interface Card 1 911 O-045
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TABLE 4.4
SX-200 EQUIPMENT

Description City. Order No. Comments

SX-200 PABX Basic System con-
sisting of: 911 o-200-xxx xxx . . . . defines software 202, 203, 204 or

205
Equipment Cabinet 1 911 O-001 Includes Power Distribution Cable 9110-127

Primary Power Supply 1 9110-108

Power Fail Transfer 1 911 O-023 Provides 12 failure transfer circuits

Cable Interconnect Card 1 911 O-l 24

Maintenance Panel 1 9110-125

Equipment Shelf 1 9110-112 Excludes Shelf Interconnect Cable

RAMlCOS  Card 1 911 O-002 Includes RAM Battery Pack 9110-020

Memory Expander Card 1 91 lo-019-XXX-YY Note 1

PROM/CPU Card 1 91 lo-003-XXX-YY Note 1

Scanner Card 1 911 O-004

Tone Control Card 1 911 O-005

Console Control Card 1 911 O-006 Provides control for Console 1 and the
Maintenance Console

Console 1 911 O-007 Includes 91 lo-037  (Table 4-7)

Receiver (Dual) Card 2 9110-009

Console Interface Card 1 911 O-045

System Documentation 1 9110-032 (E or F) E indicates English
F indicates French

NOTE 1: If ordered as single items XXX-YY defines software generic and revision level. (e.g.
9110-003-203-01); if only “XXX” is specified but not “YY”  the latest revision level will be sup-
plied.
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SECTION MITL9110-98-150

TABLE 4-4
SX-200  EQUIPMENT

Description QtY.  1 Order No. I Comments

SX-200 PABX Basic System con-
sisting of:

Equipment Cabinet

Primary Power Supply

Power Fail Transfer

Cable Interconnect Card

Maintenance Panel

Equipment Shelf

RAMlCOS  Card

PROM/RAM Expander Card

PROM/CPU Card

Scanner Card

Tone Control Card

Console Control Card

Console

Receiver (Quad) Card

Console Interface Card

System Documentation

911 o-300-xxx x x x  d e f i n e s  s o f t w a r e  o r  2 0 5. . . . 204

911 O-001 Includes Power Distribution Cable 9110-127

9110-108

911 O-023 Provides 12 failure transfer circuits

911 O-l 24

911 o-1 25

9110-112 Excludes Shelf Interconnect Cable

911 O-002 Includes RAM Battery Pack 9110-020

9110-119-XXX-YY  Note 1; includes RAM Battery Pack
911 O-020

91 lo-003-XXX-YY Note 1

911 O-004

911 O-005

911 O-006 Provides control for Console 1 and the
Maintenance Console

911 O-007

9110-016

Includes 91 lo-037  (Table 4-7)

911 O-045

9110-032 (E or F) E indicates English
F indicates French

I

NOTE 1: If ordered as single items XXX-YY defines software generic and revision level. (e.g.
9110-003-202-01); if only “XXX” is specified but not “YY”  the latest revision level will be sup-
plied.
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TABLE 4-4
SX-200 EQUIPMENT

Description Qty. Order No. Comments

SX-200 PABX Basic System con-
sisting of:- 911 o-400-xxx xxx . . . . defines software 204 or 205

Equipment Cabinet 1 9110-001 Includes Power Distribution Cable 9110-12

Primary Power Supply 1 911 O-l 08

Power Fail Transfer 1 911 O-023 Provides 12 failure transfer circuits

Cable Interconnect Card 1 911 O-l 24

Maintenance Panel 1 911 o-1 25 For use with Power Supply 9110-108

Equipment Shelf 1 9110-112 Excludes Shelf Interconnect Cable

RAM/C%  Card 1 911 O-002 Includes RAM Battery Pack 9110-020

PROM/RAM Expander Card 1 9110-119-XXX-YY  Note 1; includes RAM Battery Pack
911 O-020

PROM/CPU Card 1 91 lo-OOSXXX-YY Note 1

Scanner Card 1 911 O-004

Tone Control Card 1 911 O-005

Console Control Card 1 911 O-006 Provides control for Console 1 and the
Maintenance Console

Console 1 911 O-007

Receiver (Dual) Card 2 9110-009

Console Interface Card 1 911 O-045

System Documentation 1 9110-032 (E or F) E indicates English
F indicates French

NOTE 1: If ordered as single items XXX-YY defines software generic and revision level. (e.g.
9110-021-202-01); if only “XXX” is specified but not “YY”  the latest revision level will be sup-
plied.
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I

TABLE 4-4
SX-200 EQUIPMENT

Description CJty. Order No. Comments

SXUO PAEtX  Basic System consisting of:- 9110-500-000 Excluding Software

Equipment Cabinet 1 -001 Includes Power Distribution Cable
9110-127

Primary Power Supply 1 -108

Console Interface Card 1 -045

Power Fail Transfer 1 -023

Cable Interconnect Card 1 -124

Maintenance Panel 1 -125

Equipment Shelf 2 -112

Shelf Interconnect Cables 1 -026

RAM/COS 1 -002 Includes RAM Battery Pack 9110620

Scanner 1 -004

Tone Control 1 -005

Console Control 1 -006

Receiver (Quad) 1 -016

Console 1 -007
1801
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TABLE 4-4
SX-200 EQUIPMENT

Description CJty. Order No. Comments

SX-200 PABX Basic System con-
sisting of:- 9110-600-000 Excluding software

Equipment Cabinet 1 911 O-001 Includes Power Distribution Cable 9110-12;

Primary Power Supply 1 9110-108

Console Interface Card 1 911 O-045

Power Fail Transfer 1 911 O-023

Cable Interconnect Card 1 911 O-l 24

Maintenance Panel 1 9110-125

Equipment Shelf 2 9110-112

Shelf Interconnect Cables 1 911 O-026

RAM/COS 1 911 O-002 Includes RAM Battery Pack 9110-020

Scanner 1 911 O-004

Tone Control 1 911 O-005

Console Control 1 911 O-006

Receiver (Dual) 2 9 11 O-009

Console 1 911 O-007
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TABLE 4-4
SX-200 EQUIPMENT

Description City. Order No. Comments

SX-200 RMAT System consisting
of:- 911 O-900-290

Equipment Cabinet 1 9110-001 Includes Power Distribution Cable 9110-127

Primary Power Supply 1 9110-108

Console Interface Card 1 911 O-045

Power Fail Transfer 1 911 O-023

Cable Interconnect Card 1 91 lo-124

Maintenance Panel 1 911 o-1 25

Equipment Shelf 1 9110-112

RAMlCOS Card 1 911 O-002 Includes RAM Battery Pack 91 lo-020

PROM/CPU Card 1 91 lo-003-290-YY Note 1

Scanner Card 1 911 O-004

Console Control Card 1 911 O-006

CO - Trunk Card 1 9110-011

Remote Control I Central Card 1 9110-117

Console 1 911 O-007 Includes Console Operating Instructions
911 O-037

System Documentation 1 911 O-032

RMAT Documentation 1 911 O-058

3 onn
a”““-,

NOTE 1: If ordered as single items 290-YY  defines software generic and revision level. (e.g.
9110-003-290-01); if only “290” is specified but not “YY”  the latest revision level will be sup-
plied.
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TABLE 4-5
SOFTWARE PACKAGES

Description

Software Generic 202
consisting of:

1 PROM/CPU
1 Memory Expander
1 System Documentation

Software Generic 203
consisting of:

1 PROM/CPU
1 Memory Expander
1 System Documentation

Software Generic 204
consisting of:

1 PROM/CPU
1 Memory Expander
1 System Documentation
1 Console Operating Instructions

Software Generic 204 Extended
consisting of:

1 PROM/CPU
1 PROM/RAM Expander
1 System Documentation
1 Console Operating Instructions

Software Generic 205
consisting of:

1 PROM/CPU
1 PROM/RAM Expander
1 System Documentation
1 Console Operating Instructions

Software Generic 290
consisting of:

1 PROM/CPU
1 Remote Control - Central
1 System Documentation
1 RMAT Documentation
1 Console Operating Instructions

911 O-01 8-202

911 o-003-202
911 O-01 9-202
911 O-032

911 O-01 8-203

911 o-003-203
911 O-01 9-203
911 O-032

9110-018-204

911 o-003-204
9110-019-204
911 O-032
911 O-037

911 O-l 18-204

911 o-003-204
911 o-1 19-204
911 O-032
911 O-037

9110-118-205

911 o-003-205
911 o-1 19-205
911 O-032
911 O-037

911 O-21 8-290

911 O-003-290
9110-117
911 O-032
911 O-058
911 O-037

Order Number

Page 23



SECTION MITLSllO-98-150

TABLE 4-8
ADDITIONAL EQUIPMENT TO BE ORDERED ACCORDING TO CUSTOMER REQUIREMENTS.

Description

Line Circuits (8 Station) Card

Order No. Comments

9110-110 Provides 8 Line Circuits with Message
Waiting capability

Trunk Circuit  (4 Trunks) Card

E&M Trunk Circuit (2 Trunks) Card

DID/TIE Trunk Circuit  (2 Trunks) Card

Receiver (Dual) Card

Receiver (Quad)

Console

Console Control Card

Equipment Shelf No. 2

9110-011 Provides 4 loop or ground start CO trunks

9110-013 Provides 2 E and M trunk circuits

911 O-031 Provides 2 DID/TIE trunk circuits

9110-009 Provides 2 receiver circuits

9110-016 Provides 4 receiver circuits

9110-007 Maintenance or attendant console. Max. 2 at-
tendant consoles/system

9110-006 Order 1 if 2 attendant consoles in system

9’;  ;O-012 Order if total number of receiver, trunk, and
line cards exceeds 15. Includes Shelf Inter-
connect Cable 91 lo-026

Reserve Power Supply

Backplane Translator Board

9110-014

9110-046 Allows connections to be made to 3 complete
card positions through a single plug. 2 re-
quired per equipment shelf.

Console Interface Card

RS232 Adapter

9110-045 For Attendant Console 2

9110-052 Is required to connect a modem to a RS232
data port

Remote Control - PABX 9110-017 Provides facility of being accessed by RMAT
System when used in PABX
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TABLE 4-7
REPLACEABLE PARTS

ORDER NUMBER DESCRIPTION

911 O-001 SX-200 Cabinet
911 O-002 RAMlCOS
91 lo-003-202-YY PROM/CPU, Generic 202
91 lo-003-203-YY PROM/CPU, Generic 203
91 lo-003-204-YY PROM/CPU, Generic 204
91 lo-003-205YY PROM/CPU, Generic 205
911 o-003-290-YY PROM/CPU, Generic 290
911 O-004 Scanner
911 O-005 Tone Control
911 O-006 Console Control
911 O-007 Console
911 O-008 SX-200 Power Supply - Superceded by 9110-108 use only for replacement
911 O-l 08 SX-200 Power Supply
9 11 O-009 Receiver (Dual)
9110-110 Line Circuit - Message Waiting Lamps
911 O-01 1 CO - Trunk Circuit
911 o-1 11 SE - CO - Trunk Circuit
9110-211 CO - Trunk Circuit, transformer-coupled
911 o-31 1 SE - CO - Trunk Circuit, transformer-coupled
9110-012 Equipment Shelf, includes Shelf Interconnection Cable
9110-112 Equipment Shelf, excludes Shelf Interconnection Cable
9110-013 E&M Trunk Circuit
9110-014 SX-200 Reserve Power Supply
9110-114 Battery Charger
9110-016 Receiver (Quad)
9110-017 Remote Control - PABX
9110-117 Remote Control - Central
911 O-01 8-202 Software Package 202
911 O-01 8-203 Software Package 203
911 O-01 8-204 Software Package 204
911 O-l 18-204 Software Package 204 Extended
911 O-l 18-205 Software Package 205
911 O-21 8-290 Software Package 290 (RMAT)
911 O-01 9-202-YY Memory Expander, Generic 202
911 O-01 9-203-YY Memory Expander, Generic 203
911 O-01 9-204-YY Memory Expander, Generic 204
911 o-1 19-204-YY PROM/RAM Expander, Generic 204
911 o-1 19-205-YY PROM/RAM Expander, Generic 205
9 11 O-020 RAM Battery Pack
911 O-023 SX-200 Power Fail Transfer Card
911 O-024 SX-200 Cable Interconnect Card - used with Power Supply 9110-008
9110-124 SX-200 Cable Interconnect Card - used with Power Supply 91 lo-108
911 O-025 SX-200 Maintenance Panel - used with Power Supply 9110-008
9110-125 SX-200 Maintenance Panel - used with Power Supply 9110-108
911 O-026 SX-200 Shelf Interconnect Cable
911 O-027 SX-200 Power Distribution Cable - used with Power Supply 9110-008
9110-127 SX-200 Power Distribution Cable - used with Power Supply 9110-108
9 11 O-030 Extension Feature Operation Guide - Plastic
3110-031 DID/TIE Trunk Circuit

Page 25



SECTION MITL9110.98-150

TABLE 4-7
REPLACEABLE PARTS

DESCRIPTION
System Documentation
Console Operating Instruction - List Finder
Extension Feature Operation - Paper
Complete Documentation
Console Operating instructions
SX-200 Heatsink  - For use with Power Supply 9110-008
SX-200 Heatsink  - For use with Power Supply 9110-108
Console Interface Card
Backplane translator board
Console handset
Ringing Generator - 20Hz
Ringing Generator - 17Hz
Ringing Generator - 25Hz
RS232 Adapter
Personal Speed Call Directory (25)

ORDER NUMBER
911 O-032 (E or F)
911 O-033
9110-034 (E or F)
911 O-035
911 O-037 (E or F)
911 O-044
9110-144
911 O-045
911 O-046
911 O-048
911 O-049
9110-149
911 o-249
911 O-052
911 O-059

E indicates English, F indicates French

TABLE 4-8
MAIN DOCUMENTATION PACKAGES

Description Order Number

Complete Documentation 911 O-035 (E or F

System Documentation 91 lo-032  (E or F

Console Documentation 911 O-037

List Finder 911 O-033

Extension Feature Operations GuidegllO-030  (E or F

Mite1  Action Procedures (MAPS) See Table 4-9

Extension Feature Operation 91 lo-034  (E or F

RMAT Documentation 91 lo-058

Note: E indicates English, F indicates French

Comments

See Table 4-10 for breakout of documentation
packages.

Supplied on special order only.

Plastic

Paper

See Table 4-11
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TABLE 4-9
MAP DOCUMENTATION

P/N MAP No. Title

911 O-098-200-501 MAP200501 Set CO Trunk Switches
911 O-098-200-502 MAP200502 Set E&M Trunk Switches
911 O-098-200-503 MAP200-503 Set DID Trunk Switches
911 O-098-200-504 MAP200-504 Set Scanner Card Switches
911 O-098-200-601 MAP200-601 Shelf 2 Installation
911 O-098-200-602 M AP200-602 Install New’ Cards
911 O-098-200-603 MAP200-603 Reserve Power Supply Installation
911 O-098-200-604 MA P200-604 Console Interface Board Installation
911 O-098-200-605 MAP200-605 Backplane Translator Board Installation
911 o-098-350-502 MAP350-502 Replace Interconnect Card
911 o-098-350-503 M AP350-503 Replace Power Fail Transfer Card
911 o-098-350-504 MA P350-504 Replace Console Interface Card
911 o-098-350-505 MAP350-505 Replace Shelf
911 o-098-350-506 MAP350-506 Replace Heat Sink Assembly
911 o-098-350-507 M AP350-507 Replace Power Supply Assembly
911 o-098-350-508 MAP350-508 Replace Reserve Power Supply
911 o-098-350-509 MAP350-509 Replace Translator Board
9110-098-350-510 MAP350-510 Replace Shelf Cards
911 o-098-350-51 1 MAP350-511 Replace Maintenance Panel
911 o-098-350-51 2 MAP350-512 Replace Wiring Harness

These MAPS  are issued for the particular purposes as indicated in the titles.

. . .
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TABLE 4-10
DOCUMENTATION PACKAGE DETAILS

Complete System Documentation

911 O-032

911 O-098-001
(Note 1)
911 o-098-002
911 O-054
911 O-057
911 O-056
911 O-059

System Documentation

Volume 1

Volume 2
5 Repair Tags
Warranty Card
5 Maid-In-Room Card
Personal Speed Call Directory

911 o-098-01 1
(Note 1)

911 o-098-099
911 O-098-000
9105-098-l 00
9110-098-l 00
9110-098-l 05

5-098-l 50
0-098-l 50
0-098-l 80
o-098-21 2
o-098-220
o-098-300
o-098-305
o-098-31 0
o-098-450
o-098-451
o-098-500
O-095
O-094

911 O-037 Console Documentation
9110-037-001 Console Book
9110-037-002 Console Key Tabs (CommlHotel)
9110-037-003 Console Key Tabs (Maintenance)
9110-037-005 Console Programming Overlay
9110-037-006 Console Attendant Overlay
9110-037-008 Sheet Definitions
9110-037-009 Sheet Alarm Descriptions
9110-037-010 Sheet Faulty Circuits and Alarms
9110-037-011 2 Sheet Black Number Field
9110-037-012 4 Sheet Speed Call Records
911 O-054 Repair Tag

System Documentation
- Volume I

Binder
Documentation Index
SX-100 General Description
SX-200 General Description
Feature and Services Description
SX-100 Order Information
SX-200 Order Information
Engineering Information
Multi Digit Toll Control
Speed Call
Console Description Commercial
Console Description H/M
Console Description Maintenance
Traffic Measurement
Station Message Detail Recording
General Maintenance
Volume I Spine Insert
Superswitch Binder Insert

JI
911 o-098-002

911 o-098-099 Binder
911 O-098-000 Documentation Index
911 o-098-200 Installation Information
911 o-098-205 Installation Forms
911 o-098-21 0 Programming Practice
911 o-098-21 5 Installation Test Procedures
911 o-098-320 Extension Test Procedures
911 o-098-350 Troubleshooting
911 O-096 Volume II Spine Insert
911 O-094 Superswitch Binder Insert

System Documentation
- Volume II

186;

NOTES: 1. Volume I System Documentation is normally supplied as a “Perfect Bound” Volume
(9110-098-OOl),  but may also be supplied in loose-leaf binder form (9110-098-011) when
required.
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I PIN

TABLE 4-11
RMAT DOCUMENTATION

I Title

9 11 O-058

9110-098-101
911 o-098-301
911 O-037-004
911 O-037-007

RMAT Documentation consisting
of:

RMAT General Description
RMAT Operation Practice
Console Key Tabs (RMAT)
Console RMAT Overlay
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1 . GENERAL

Introduction

1.01 This section provides engineering informa-
tion for the SX-100 and SX-200 electronic

Private Automatic Branch Exchanges (PABX’s).

Reason For Reissue

1.02 This section is being reissued to include
Generic 205 information.

2. SYSTEM OVERVIEW

General

2.01 The SX-100 and SX-200 are advanced elec-
tronic PABX’s employing digitally controll-

ed solid-state, space-division switching with
stored program control. The capacities of the
PABX’s are as follows:

l SX-100. A total capacity of 160 ports, of
which 112 are available for assignment to
lines, trunks and additional receivers

l SX-200. A total capacity of 256 ports, of
which 208 ports are available for assign-
ment to l ines, trunks and additional
receivers

l Each line requires 1 port, each trunk re-
quires 2 ports and each additional receiver
requires 4 ports (dual) or 2 ports (quad)

l The remaining ports are reserved for
receivers, common control and special
functions

l The maximum possible combination of
t r u n k s  a n d  l i n e s  w h i c h  c a n  b e  ac-
comodated is dependent upon the number
of receivers installed and is illustrated in
Fig. 2-l.

2.02 The PABX’s are electrically compatible with
most existing extension key telephone,

Private Branch Exchange (PBX) and Central Office
(CO) equipment and provide -

. service to a maximum of four individual
customers

Page  2

.

.

.

the use of a flexible numbering plan

The simultaneous use of DTMF and rotary
dial (RD) stations

optional use of attendant consoles - 2 max-
imum
the sharing of attendant consoles between
customers
extensive selection of standard and op-
tional features

freedom from scheduled maintenance
automatic diagnostics

six power fail transfer circuits (SX-100)

twelve power fail transfer circuits (SX-200)

l optional reserve power supply

CO TALlNKS(INCREMENTS  OF4)

4 612162024283236404448525660646672768084869296100104

a
1 6
2 4
3 2
4 0
46
5 6
6 4

6 72
g 60
F 68
5 9 6
Fl 104
s 112
5 120

f 128 136
144
152
160
168
176
184
192
200
206Y’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ J ’ ’ ’ ’ ’ ’

---SX-lOO.SlNGLE  SHELF SX-200SYSTEM
02  I

-TWO SHELF SX-200
NOTES: LINES - 1 PORT REQUIRED PER LINE

TRUNKS- 2PORTS/COTRUNK
4 PORTS/E&M,TIE  TRUNK
4 PORTS/DID. TIE TRUNK

RECEIVERS - 2 RECEIVER CIRCUITS/DUAL RECEIVER CARD
4 RECEIVER CIRCUITSIQUAD RECEIVER CARD

Fig. 2-l Maximum Line and Trunk Configuration

2.03 The SX-100 consists of a single cabinet
(containing the switching circuitry and the

system power supplies) and a cordless desk-type



S E C T I O N  MITL9105/9110-98-180

attendant console equipped with pushbutton dial
pad and control keys. The equipment may op-
tionally be supplied as a cabinet with a wail
mounting assembly (Part 3).

2.04 The SX-200 consists of a single cabinet
(containing the switching circuitry and the

system power supplies) and a cordless desk-type
attendant console equipped with pushbutton dial
pad and control keys.

2.05 Connections between the equipments, the
consoles, and the distribution frame are

made using connectorized 25 pair cables.

2.06 Noiseless operation, exceptionally small
size, and environmental tolerance allow a

wide choice of locations for the equipment.

Maintenance
2.07 The modular design and functional packag-

ing of the equipment systems permit rapid
location and replacement of defective equipment.
Circuit malfunctions are detected by diagnostic
routines automatically initiated by the CPU.
These diagnostic routines which are detailed in
Section MITL9105/9110-98500,  and the use of
MITEL Action Procedures (MAP), direct service
personnel to the defective circuit card or
assembly, a n d  i n d i c a t e  t h e  r e q u i r e d  field-
replaceable unit. Diagnostic routines and
maintenance procedures do not interfere with
users not affected by the malfunction. Preven-
tative maintenance is limited to the replacement
of the RAM battery pack every 4 years.

2.08 System expansion is achieved by the addi-
tion of plug-in line and trunk printed circuit

cards. Lines are added in increments of eight, CO
trunks in increments of four, and tie trunks in in-
crements of two.

3. PHYSICAL DESCRIPTION
A. SX-100 Equipment

3.01 The SX-100 equipment can be supplied in
one of two versions-

. as a complete cabinet intended for muun-
ting on a pedestal or table or

. as a cabinet which, with the addition of a
wall-mount kit, can be mounted on a wall,

SX-100 Cabinet (Basic Version)

3.02 The SX-100 equipment cabinet (See Fig. 3-1)
is of metal construction and has the follow-

ing dimensions: Height 16.62in. (422mm), width
25in. (635mm), and depth 18.5in. (470mm). The
weight of a fully equipped PABX is approximately
701 bs. (31.8kg).

3.03 All connections from the cross-connecting
terminals to the SX-100 equipment cabinet

are made using connectorized cables. Connec-
tions between the cross-connecting terminals,
the attendant console and external equipment are
made in accordance with accepted practice.

3.04 The door on the front of the cabinet pro-
vides access to the system maintenance

panel and the printed circuit cards. The removable
rear panel provides access to the system power
supply, and the line and trunk connections. Cable
entry to the equipment cabinet is provided
through a cable duct in the rear of the cabinet.

Cabinet Components

3 . 0 5  T h e  e q u i p m e n t  c a b i n e t  h o l d s  t h e
maintenance panel, an equipment shelf and

the primary power supply.
I

Maintenance Panel

3.06 The maintenance panel, mounted at the top
of the cabinet, provides access to the

system from the maintenance console through a
50 pin connector. To the left of the maintenance
plug is the master power fail switch and five
power fail transfer control switches. In addition, a
test line is provided which allows service person-
nel to access individual lines and trunks.

Equipment Shelf

3.07 Mounted directly below the maintenance ;,
panel is the equipment shelf. This shelf :$

contains the system control logic plus a number ‘...-
of trunk, line, and receiver cards. All connections
between shelves and external equipment are
made by connectorized cables from the rear of the
shelf. The system primary power supply, located
to the right of the equipment shelf, converts the
commercial input power to the required system
voltage levels.

! j.
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3.08 The equipment shelf holds up to 22 printed screw down terminals allowing shelf connection
circuit cards (3.22) which plug into the shelf to the primary power supply unit. The equipment

backplane. On the rear of the backplane are a shelf (Fig. 3-5) measures 10.75in.  (273mm) high,
number of multipin  plugs providing interconnec- 19in. (480mm) wide, 16.375in. (415mm) deep, and
tions between the shelves and external equip- weighs approximately 27lbs. (12.3kg) fully equip-
ment. In addition to the plugs are a number of ped.

/-MAINTENANCE PANEL

"‘-PRIMARY POWER SWITCH

t
CABlNh  DOOR EQUIPMENT SHELF

FRONT VIEW
POWER SUPPLY

Fig. 3-l Equipment Cabinet
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Primary Power Supply

3.09 The system primary power supply mounted
to the right of the equipment shelf (total

weight 16lbs, 7.3kg) provides all system power
from a 115Vac (optionally 230Vac), 44Hz to 64Hz
commercial supply.

SX-100 Cabinet (Wall-mount Version)
3.10 The SX-100 cabinet can be mounted on a

wall surface by means of a wall-mount kit. Strikes
and pivot pins, which form part of the kit, are at-
tached to the cabinet (Fig. 3-2) which allows the
cabinet to be securely fastened to the wall mount
assembly. This method of attachment allows the
cabinet to be swung down for installation and
maintenance purposes.

x8 x 0.25111 DIA.
,A'-, WOOD SCREWS 1 01n LONG

PIVOT BRACKET

4 x 8-32
x 0 25in

UNC SCREWS

,.:..:
,.!:-,I-‘-.1-.

:

._. . .
;:  1:.:
‘:  j..-!

Fig. 3-2 SX-100 (Wall Mount Version)
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Reserve Power

3.11 The reserve power supply is designed to
maintain complete system operation for a

minimum of two hours in the event of a primary
power failure. The reserve power supply is housed
in a completely enclosed unit and forms a base
unit on which the standard SX-100 cabinet can be
mounted (Fig. 3-3). A cable harness is supplied to
interconnect the two units. In the case of the wall
mounted version of the SX-100 the reserve power
supply may be installed adjacent to the SX-100.

B. SX-200 Equipment
General

3.12 The SX-200 equipment cabinet (See Fig. 3-4)
is of metal construction and has the follow-

ing dimensions: Height 38in. (965mm), width
23.5in.  (600mm), and depth 27.5in.  (700mm). The
weight of a fully equipped PABX is approximately
2901 bs. (131.7kg).

3.13 All connections from the cross-connecting
terminals to the SX-200 equipment cabinet

are made using connectorized cables. Connec-
tions between the cross-connecting terminals,
the attendant console and external equipment are
made in accordance with accepted practice.

3.14 A reserve power supply and battery charg-
ing system are available as an option. The

reserve power supply is designed to maintain
system operation for a minimum of two hours in
the event of a primary power failure.

SX-200 Equipment Cabinet
3.15 The door on the front of the cabinet pro-

vides access to the system maintenance
panel, printed circuit cards and reserve battery
supply shelf. The hinged rear panels hold the
system power supply, and provides access to the
line and trunk connections, and the reserve power
controls. Cable entry to the equipment cabinet is
provided through cable ducts on either side of the
cabinet.

3.18 The maintenance panel, mounted at the top
of the cabinet, provides access to the

system from the maintenance console through a
50 pin connector. To the left of the maintenance
connector is the master power fail switch and five
power fail transfer control switches. In addition, a
test line is provided which allows service person-

Page  6

nel to make calls and- to access special
maintenance functions. Mounted directly below
the maintenance panel is equipment shelf 2. This
shelf holds up to 12 line and/or trunk cards. Below
equipment shelf 2 is equipment shelf 1. This shelf
contains the system common control cards plus a
number of trunk, line, and receiver cards. The op-
tional reserve power supply is contained in a com-
pletely enclosed shelf located at the bottom of
the cabinet. Connections between shelves and ex-
ternal equipment are made by connectorized
cables from the rear of each shelf. The system
primary power supply, held on the lower hinged
back panel of the cabinet, convects the commer-
cial input power to the required system voltage
levels.

Maintenance Panel

3.17 The plug on the right of the maintenance
panel permits the maintenance console to

be used by the service personnel to perform
maintenance tasks and enter new, or modify ex-
isting customer data using the maintenance con-
sole. The test line terminals on the panel, allow
the use of a standard hand test-set (butt-in) to
establish calls through the system using
preselected circuits. The power switch on the
maintenance panel controls the application of
power to the equipment shelves.

Equipment Shelves
3.18 Equipment shelf 1 holds up to 22 printed cir-

cuit cards which plug into the shelf
backplane. On the rear of the backplane are a
number of multipin  type plugs providing intercon-
nections between the shelves and external equip-
ment. In addition to the plugs are a number of
screw down terminals, allowing shelf connection
to the primary power supply unit. The equipment
shelves (Fig. 3-5) measure 10.75in. (273mm) high,
19in. (480mm) wide, 16.375in.  (415mm) deep, and
weigh approximately 27lbs. (12.3kg) fully equip-
ped. Equipment shelf 2 is identical in construc-
tion to equipment shelf 1 and holds up to 12 addi-
tional line or trunks cards.

Primary Power Supply

3.19 The system primary power supply (Fig. 3-6)
mounted directly on the cabinet back panel,

(total weight 70lb, 31.8kg) provides all system
power from either a 115Vac, or a 230Vac, 44Hz -
64Hz commercial supply.
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SUPPLY

Fig. 3-3 SX-100 and Reserve Power Supply

(a)  Front  V iew
-.-  _

(b) Rear View ,-

Fig. 3-4  Equipment Cabinet
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Front View

Rear View

Fig. 3-5  Equipment Shelf

P a g e  8



Reserve Power

3.20 The reserve power supply is designed to
maintain complete system operation for a

minimum of two hours in the event of a primary
power failure. The power battery supply is housed
in a completely enclosed shelf measuring 7in.
(178mm) high, 19in. (483mm) wide, 15in. (381mm)
deep and weighing approximately 95lbs (43kg).
The charging unit measures 7in. (178mm) high,
5in. (127mm) wide, 14in. (355mm) deep, weighs
141bs (6.4kg),  and mounts inside the SX-200

SECTION MITL9105/9110-98-180

Printed Circuit Cards

3.21 All circuit cards (Fig. 3-7) within the PABX
are identical in construction and consist of

a fiberglass board with printed wiring patterns on
both of its faces. Riveted to the front of each
board is a transparent faceplate which allows the
LEDs mounted on the front of the boards to be
easily seen. The two color-coded card extractors
located at the top and bottom of the faceplate
identify the card position within a shelf and en-
sure that the card is seated correctly in the

cabinet (Fig. 4-l). backplane connector.

C. Common Components, SX-100 and
sx-200

-CAUTION
NOTICE

-PART NUMBEF

,TRANSPAREN-
FRONT PANEL

CARD_
EXTRACTOR

Fig. 3-8 Primary Power Supply Fig. 3.71 Typical Printed Circuit Card
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Attendant Console

3.22 The attendant console (Fig. 3-8) is enclosed
in a housing with a black plastic faceplate.

A complete description of the attendant console
is given in Section MITL9105/9110-98-300  Atten-
dant Console Description and its operation in the
Console Operating Instructions handbook.

Located on either side of the console are a pair of
headset/handset jacks allowing simultaneous
operation and supervision. The console keyboard
holds three rows of ten nonlocking keys for the
selection of features and completion of calls. On
the right of the keyboard is a 12-key  pushbutton
dial pad. The console display, mounted above the
keyboard, displays the active states of calls in
progress. In addition to the call status display is a
busy lamp field, a trunk group status field, a call
waiting indicator, a digital clock, and three alarm
indicators. The weight of the attendant console is
approximately 13lbs (59kg)  and its dimensions
are: 13.75in.(350mm)  wide, 6.8in. (173mm) high,
9.25in.  (235mm) deep.

Programming and Maintenance Console and
Hotel/Motel Console

3.23 The physical construction of the Programm-
ing and Maintenance console and the

Hotel/Motel console are identical to that of the at-
tendant console. The only difference is in the
functions of the call and feature selection keys
which may be designated using the push-out tabs
supplied. A  c o m p l e t e  d e s c r i p t i o n  o f  t h e
H o t e l / M o t e l  c o n s o l e  i s  g i v e n  i n  S e c t i o n
MITL9105/9110-98-305  and it’s operation in the
Console Operating Instructions handbook. The
description of the Programming and Maintenance
console is given in Section MITL9105/9110-98-310.

Fig. 3-8  Console
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4. SYSTEM CONFIGURATION
General

4.01 Fig. 3-1 shows the SX-100 cabinet which in-
c o r p o r a t e s  t h e  e q u i p m e n t  s h e l f ,

maintenance panel and primary power supply
mounted from the front of the cabinet.

4.02 Fig. 4-1 shows the SX-200 cabinet which in-
corporates two Equipment Shelves, the

Maintenance Panel, the optional Reserve Power
Supply mounted in the base of the cabinet and the
Primary Power Supply mounted on the lower rear
door.
4.03 These units are described in more detail

below.

Equipment Shelves
4.04 The Equipment Shelves contain the PCB

cards in the necessary quantities required
for a particular configuration, as illustrated in Fig.
4-2. Shelf 1 must always be included as it contains
all the necessary control circuitry. Shelf 2 is in-
cluded on the SX-200 when the number of line
cards, trunk cards and receiver cards exceeds 15.

4.05 Equipment Shelf 1 contains the five com-
mon control cards plus the required number

of line, trunk, and receiver cards. The common
control cards are color-coded and held in card
positions 18 through 22. The console control
cards occupy positions 16 and 17; the first
receiver card is held in position 15. These card
positions are fixed for all systems. Card positions
1 through 14 may be equipped with line, trunk or
receiver cards as shown in Fig. 4-2. If there is a re-
quirement for the PABX to be accessed from a
Mite1  RMAT System (see Section 9105/9110-
98-101) the second Console Control card is replac-
ed by a Remote Control - PABX card (Fig. 4-2).

4.06 Equipment Shelf 2 (SX-200) is identical in
construction to Shelf I and provides for 12

additional card positions which may house line
and/or trunk cards as required. Card position 13
through 22 are not used. Access to shelf 2 is made
through the shelf interconnect cables plugged in-
to the rear of each shelf.

4.07 A brief description of each card type is
given below:

l Line Card. Provides 8 line circuits which
serve as interfaces between the station
equipment and switching circuitry.

.

Trunk Card. Provides interfacing either bet-
ween the Central Office and the PABX swit-
ching circuitry for 4 CO trunks; or between
other PABX’s and the SX-lOO/SX-200 for 2
tie trunks.
Receiver Card. Contains either four (Quad)
or two (Dual) receivers, each of which can
detect either rotary dial or DTMF digits, and
transfer them to a temporary store for call
processing.

Console Control Card. This card provides
the interface between the common control
and two consoles. The first console control
card (in position 17) is assigned to Atten-
dant Console 1 and the Maintenance Con-
sole. The second console control card (in
position 16) is assigned to Attendant Con-
sole 2.

Remote Control - PABX Card. This card
allows the PABX to be accessed from a
remote maintenance centre for the purpose
of conducting administrative, maintenance
and test routines on the PABX. The card is
not normally supplied with the PABX and
forms part of the RMAT System (consult
S e c t i o n  MITL9105/9110-98-101  R e m o t e
Maintenance, Administration and Test
System).

Tone Control Card. All call progress tones
are supplied by this card. In addition this
card contains the DTMF and DP generators,
voice paging circuitry, music-on-hold cir-
cuitry and diagnostic testing functions.

Scanner Card. Sequentially scans all ports
to detect signals that require processor ac-
tion. This card also contains the night bell
and paging control relays.

PROM/CPU Card. The card contains part of
the system operating software in the form
of a PROM card module on the CPU card.
T h e  C P U  c a r d  a l s o  c o n t a i n s  t h e
microprocessor and associated circuitry.

Memory Expander Card. This provides addi-
tional memory space for the operating pro-
grams.
PROM/RAM Expander Card. Is identical to
the Memory Expander Card except for addi-
tional CMOS RAM memory for customer
data (e.g. Speed Call, Automatic- Wake-Up
and Toll Control).

1 ,.
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-MAINTENANCE  PANEL

EQUIPMENT SHELF 2

EQUIPMENT SHELF 1

Front View

b
\

//
CABLE ENTRY

PRIMARY POWER SUPPLY

Rear View

-1
(131.7kg) (960mm) (600mm) (70Omm)

Fig. 4-I  Cabinet Layout
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- 1 2 3 4 5 6 7 0 9 IO 11 1 2 1 3 14 15 16 17 1.3 1 9 20 2 1 22w

2 c

1. I

-LLlNES,  TRUNKS/ -

FRONTVIEW

SHELF 2 (SX-200 ONLY)

FRONTVIEW

SHELF 1

Fig.  4-2  Shel f  Card Posi t ions
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RANDOM ACCESS MEMORY
THE SCRATCHPAD RAM KEEPSTRACK OF ACTIVE RAMICOS  CARD

- SHELF-LIFE OF APPROX. 4 YRS.
- MAINTAINS COS MEMORY FORAPPROX.4

INFORMATION WITHIN THE PABX
. DIALING
. RECEIVERS
. SPEECH PATHS IN USE
l PAGING
l CONFERENCES

WEEKS WITH NO POWER APPLIEDTO SYSTEh
- SCRATCHPAD (LED INDICATOR LIT WHEN BATTERIES ARE

SK BYTE 2K BYTE BEINGCHARGED)
VOLATILE NON-VOLATILE -CAN BE REMOVED WHILE SYSTEM IS UNDER

POWER

ETC

I
t

I
THE PROM/CPU AND MEMORY EXPANDER CARDS
CONTAIN PROMS WHICH PROVIDE FACTORY
PROGRAMMED MEMORY FOR PARTICULAR
GENERICS, 28K BYTES FORTHE  PROM/CPU AND
CAPABILITY FOR 28K BYTES FORTHE  MEMORY

THE RAM/COS MEMORY CONTAINSALLOFTHE
CUSTOMER PROGRAM INFORMATION.
l SYSTEM OPTIONS SELECTED

*ACCESS CODES
l CLASSES-OF-SERVICE
l EXTENSION NUMBERS

ETCL
EXPANDER

I

PROMiRAM  OR
PROM/CPU CAR0 MEMORY EXPANOER CARD

CENTRAL PROCESSING UNIT -
PROM 6 8 0 0 PROM CMOS

MICROPROCESSOR RAM

A A

THESCANNERCARD CONTINUOUSLY SCANS ALL
'ORTS  FOR ACHANGETHAT REQUIRESTHE
4CTION  OFTHE PROCESSOR.
'GENERATES INTERRUPT PULSETO CPU
' LOCATION OFTHE CONTROL RELAYS Kl K5
' LED WINDOWS TO AID IN DIAGNOSTICS

A I

I
. A A A

A A
I’ t t-(31 SPEECH PATHS

I

LINE TRUNK TONE

CARD CARD C:iD CONTROL
CARD

CONSOLE INTERCONNECT CARD

,-
Fig. 4-3 Data Flow Interconnections
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l RAM/Class of Service Card. Provides Ran-
dom Access Memory for customer data and
scratch pad applications. The customer
data memory is protected from power
failure by a card-mounted battery pack.

4.08 Fig. 4-3 illustrates the basic interconnec-
tions of the foregoing cards to provide the

desired facilities. Reference should be made to
Part 7 for circuit descriptions.

Primary Power Supplies

4.09 The SX-100 and SX-200 primary power sup-
plies generate the system operating

voltages of + 8V, -5V, - IOV,  - 48V and 9OVac
ringing voltage, from a 115Vac power mains input
(optionally 230Vac for the SX-200). These units are
fully described in Parts 8 and 9.

4.10 Separately mounted on the top of the
SX-100 equipment shelf are power fail

transfer relays. In the SX-200 cabinet these are
separately mounted on the left-side of the equip-
ment cabinet (as viewed from the rear). These
relays allow for the connection of up to 6 Central
Office trunks to selected SX-100 PABX stations or
12 Central Office trunks to selected SX-200 PABX
stations, in the event of a major system failure.

Attendant Console
4.11 The attendant console is shown in Fig. 3-8.

The three rows of buttons on the console
faceplate are used to select and handle calls.
Each button has a light emitting diode (LED)
associated with it to indicate the status of the call
appearing on that button.

4.12 The console display area provides the at-
tendant with specific information concern-

ing the call which is being handled, as well as
general information such as the time of day, and
the busy/idle status of PABX stations, trunks and
trunk groups.

5. FEATURES
General
5.01 The PABX’s offer a number of features

which are provided by various software
packages, known as Generic packages. Table 5-l
lists the features, and indicates in which Generic
package they are provided. Generic 202 is the
basic package, all others are optional. A full
d e s c r i p t i o n  o f  t h e s e  f e a t u r e s  a p p e a r s  i n
MITL9105/9110-98-105.  Certain limitations apply in
the use of the System Features and these are
listed in Table 5-2.

Class Of Service

5.02 The Station features can, for convenience,
be grouped into sets of different classes of

service (up to a maximum of 16 sets), each class
of service incorporating a different combination
of features. Every extension assigned a particular
class of service is governed by the features and
restrictions allocated to that class of service.

5 . 0 3  S e c t i o n  MITL9105/9110-98-210 f u l l y
describes the System programming which

allows the features to be properly coordinated
with the system requirements for the trunks, ex-
tension lines and attendant console. The
customer’s particular requirements are met by
entering the appropriate data from the attendant
(or maintenance) console; the Class of Service
Option being one example of the data sets
entered.

8. SYSTEM E N V I R O N M E N T A L AND
INSTALLATION REQUIREMENTS

General

6.01 This part is concerned with the design
parameters of the PABX’s in so far as they

are effected by environmental conditions. Elec-
trical characteristics and performance are detail-
ed in the subsequent parts of this section.

6.02 The parameters in this Part are segregated
into the following sub-parts:

l Design data and compatibility as detailed
in 6.03 and 6.04

l Shipping and storage data as detailed in
6.05

l Installation requirements as detailed in 6.06
to 6.09

Design Data

6.03 The PABX systems are designed to operate
within the following environmental condi-
tions:

l Temperature - T h e  s y s t e m s  o p e r a t e
satisfactorily in the range of 0” to 40” C
maximum. These are ambient temperatures
as measured at a point 59.lin.  above the
floor and 1.5in.  in front of the equipment.

l Relative Humidity Range - The system
operates when subjected to a relative
h u m i d i t y  r a n g e  o f  1 0 %  t o  90%, non-
condensing.

:.
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TABLE 5-I SYSTEM FEATURES
202 203 204  205 202 203 204 205

Account Codes .

Alphanumeric Display for Attendant Position l l l l -
Attendant Camp-On . . . .
Attendant CCSA Access . . .
Attendant Console (Maximum 2) . . . .
Attendant Control of Trunk Group Access l l l l

Attendant Controlled Conference . . .

Attendant Flash Over Trunks . . . .
Attendant Lockout . . . .

Attendant Position (2 Max.) . . . .
Attendant Transfer - All Calls . . . .

Automatic Callback Busy/Don’t Answer

Call Hold__.. ..- -
Call Pick-Up . . . .
Call Waiting Service

Attendant Call Waiting . . . .
Terminating Call Waiting . . . .
Distinctive Tone Signals . . . .

Calling Number Display to Attendant . . . .
Calls Waiting Indication at Attendant Position l l l l

CCSA Access . . .

Date Display on Console(s)
Diagnostics - Automatic
Dial Access to Attendant

. .
. . . .
. . . .

Flash for Attendant
Flexible Numbering of Stations
Foreign Exchange (FX)  Access . . . .

t Requires external customer.provided  equipment

Ful lv Restricted Station . . . .
Identified Trunk Group . .

Immediate Audible Ring on Attendant
Handled Calls

. . . .

Immediate Ring . . . .
Incoming Call Identification (ICI) . . . .

Indication of Camp-On . . . .
Intercept Treatment

Attendant Intercept . . . .
Intercept Tone . . . .

Interposition Calling . . . .

Interposition Transfer . . . .

Inward Restriction . . .

Line Lockout With Warning . . . .

Listed Directory Number (LDN) Service l l l l

Loudspeaker Pagingf
Direct Access by Attendant . . . .
Dial Access . . . .
Multizone . . . .
Priority Paging . . . .

Main/Satellite Service . . .
Manual Originating Line Service . . . .
Manual Terminating Line Service . . .
Meet Me Conference . . . .
Message Waiting (Audible) . . .
Message Waiting (Lamp) . . .
Miscellaneous Trunk Restriction . . . .
Multiple Listed Directory Numbers (LDN) l l l l

Multiple Access Codes for a single
trunk group (10 max.)

. .

Music On Holdf . . . .
Music on Attendant Position Holdf l l l l

Night Console Position . . . .
Night Service

F i x e d . . . .
F l e x i b l e . . . .

Night Station Service - Fixed Service l l l l

Night Station Service - Full Service l l l l

Origination Restriction . . . .
Outgoing Trunk Call Back . . . .
Outgoing Trunk Camp-On . . . .
Outgoing Trunk Queueing . . . .
Outward Restriction . . . .
Power Failure Transfer - Station . . . .
Priority Queue . . . .
Privacy and Lockout . . . .
Radio Paging Accessf . . . .
Recall Dial Tone . . . .
Reco rded  Te lephone  D i c ta t i on  Accessf  l l l l

Remote Access to PBX Services . . . .
R e m o t e  A d m i n i s t r a t i o n  a n d  M a i n t e n a n c e  .  .  .  .

(hardware option)
Re-ring From Toll (on Toll Terminal) l l l l

Reserve Power (hardware option) . . . .
Room Audit .
Room Status
Rotarv Dial Callino
Routs Advance w
Sa ed Number Redial
SeZal  C a l l

. . .
. . . .
. . . .~-.
. . . :

Sharing (4 Tenant) l . .

Shared Attendant Service . . . .
Single Digit Dialing (Nonconfl ict ina) l l l l
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TABLE 5-l (CONT’D) SYSTEM FEATURES

Station-to-Station Calling

Single Digit Dialing (Conflicting)

Straightforward Outward Completion

S p e e d  C a l l

Switched Loop Operation

System - wide

Tandem Tie Trunk Switching

P e r s o n a l

Termination Restriction

Spl i t t ina
‘One-Way Manual Splitting

Threeway Conference Transfer

Two-Way Manual Splitting

Through Dialing

One-Way Automatic Splitting
Two-Way Automatic Splitting

Station Hunting
Terminal Hunting
Circular Hunting
Secretarial Hunting

Station Message Detail Recording
Station Message Register Service

Electronic Storage and Display
Internal Charging

Station Override Securitv

2 0 2  2 0 3  2 0 4  2 0 5

. . . .

. . .

. . . .

. . . .

.

. . .

.

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .
. . . .
. . . .

.
. . .
. . .
. . .

. . . .

Tie Trunk Access
Timed Reminders
Toll Restriction

2 0 2  2 0 3  2 0 4  2 0 5. . . .
. . . .

Battery Reversal . . . .
011 Access . . . .
Multi Digit . .

Toll Terminal Access . . . .
Total “Do Not Disturb” Display . . .
Total “Message Waiting” Display . . .
Total “Room Status” Display . . .
Traffic Data Collectiont .
Traffic Display to Customer .
Transfer into Busy . . .
Trunk Answer From Any Station . . . .
Trunk Group Busy (TGB)  Indicators on

Attendant Position
. . . .

Trunk Status Field . . . .
Trunk-To-Trunk Connections . . . .
Trunk Verification by Customer (TVC) l l l l

Trunk Verification by Station (TVS) l l l l

Uniform Call Distribution (UCD) . . . .
Wake- Up Service .
WATS Access . . . .
Wideband Data Switching . . . .
Wide Frequency Tolerant Power Plant l l l l

f  Requires external customer provided equipment 1 3 0 9  - 4

l Acoustic Noise - The systems do not Compatibility
radiate acoustic noise greater than 45dB
SPL, “A” Weighted, measured 47.2in. 8.04 The systems are compatible with:

(1200mm) from the center of the cabinet. l Single line 2500 or 500 type telephone sets

c Vibration - The systems operate satisfac- or equivalent station apparatus.

torily when subjected to a continuous vibra-
tion of 5200Hz  with an acceleration of 0.59. l Line cards of a lA112 telephone key system.

l Electrostatic Discharge - The systems meet
the following electrostatic discharge test:

l Standard Dial Pulse and DTMF telephone
sets equipped with or without message

With the common equipment grounded, a voltage
of 15kV  placed to various parts of the equipment
such as faceplates, switches, etc, has no
noticeable effect on the operation of the system.
With all the exposed metal of the peripheral
equipment grounded, a voltage of 15kV applied to
various parts of the peripheral equipment, has no
noticeable effect on the operation of the system.

Note: The high voltage DC is derived from an in
duction  type generator with an output
capacity of 25OpF  and a series resistance
of 3.9kohms.

waiting lamps.

l Step by step, crossbar and commonly used
electronic central office equipment.

Shipping and Storage

8.05 The equipment is designed to withstand
shipping by truck, rail, air or sea without

damage, when packaged in conventional shipping
containers of the manufacturer. The range of en-
vironmental conditions that the equipment is
capable of withstanding is shown in Table 6-1.

l  Electomagnetic  S u s c e p t i b i l i t y  - The
systems are able to work in an electric field
of 5Vlm without major degradation of ser-
vice.

Installation Requirements

8.08 The installation requirements are detailed
in Section MITL9105/9110-98-200.
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TABLE 5-2
SYSTEM FEATURE LIMITATIONS

P
/Maximum number of simultaneous calls = 31.

i

Maximum number of speech paths used by any call = 2.

Maximum number of simultaneous consultations = 15.

Maximum number of simultaneous add-on (3 way) calls = 30.
-

Maximum number of simultaneous station controlled conference calls = 30.

Maximum number of calls that can simultaneously be camped on to an extension, trunk group
or hunt group = 30.

Maximum number of simultaneous callbacks that can be enabled = 32.

Maximum number of simultaneous call forwards that can be enabled = 208 (SX-200); 112  (SX-100).

Maximum number of simultaneous “dial 0” calls = 31.

Maximum number of hunting groups = 12.

Maximum number of calls that can be simultaneously connected to music on hold = 31.

Maximum number of stations in a station hunting group = 200 (SX-200); 112 (SX-100).
/

Maximum number of stations in a call pick up group = 200 (SX-200); 112 (SX-100). I

Maximum number of dial call pick up groups = 50.

Maximum number of trunks assignable to night stations = 100 (SX-200); 52 (SX-100).

Maximum number of trunks in a trunk group = 104 (SX-200); 56 (SX-100).

Maximum number of trunk groups = 12.

Maximum number of calls that can override a given extension = 1.

Maximum number of calls that can be simultaneously parked = 31.

Maximum number of simultaneous meet-me conferences = 1.

Maximum number of simultaneous attendant controlled conferences = 1
(Two if tenanting with separate consoles)

Maximum number of calls that can be simultaneously held by one attendant = 4.

Maximum number of simultaneous incoming calls that can be separately identified by the attendant
= 6. (Recall, Dial 0, LDN 1 through LDN 4)

Maximum number of LDNs that can be identified at the attendant’s console = 4.

Maximum number of simultaneously ringing Wake-Ups = 10.

Maximum number of speed call tables = 25.
Maximum number of personal speed call tables = 18
PABX numbering schemes may be 1, 2, 3 or 4 digit or a combination of 1, 2, 3 and 4 digit,  as long as
there are no conflicts in the first digits.

Maximum number of trunk buffers for SMDR = 31.

Maximum number of speed call digits that may be stored = 56. (per table) ,-
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TABLE 6-l ENVIRONMENTAL CONDITIONS

r l Temperature Range:
l Relative Humidity: Up to 100% RH

-50°C to +71 “C
at 18°C (i.e.: 15mm Hg water

. Low rressure: 87mm Hg(
l Temperature Shock: -50°C to +i5’

Cabling and Cross Connections Cable Terminals
6.07 The following paragraphs detail the cabling

and cross-connections required when in-
6.09 Section MITL9105/9110-98-200  gives full

stalling the Electronic PABX.
details of the requirements for interconnec-

tion  of cables between the building cross-connect

Telephone Set and Trunk Cabling
6.08 Telephone set and trunk cabling terminates

on the building cross-connect terminal in
the normal manner. The cabling requirements and
limits for stations and consoles are shown in Fig.
6-1 and 6-2.

terminal and the connector locations in the rear of
the cabinet (Fig.6-3 and 6-4). This includes the
power fail transfer connections between the
cabinet and the cross-connect terminal.

TWO PAIRZSTATION  WIRE
OREQUIVALENT

STATION SET

CROSSCONNECT
FIELD

f

25 PAIR
CABLE

CABLE CONNECTOR
l-7

SHELFjL
SHELF PLUG EQUIPMENT

CABINET

NOTE:STATION LOOPLlMlT1200OHMS(INCLUDING  STATIONSET)

Fig. 6-l Station Cabling and Limits

INTERCONNECT INTERCONNECT

PLUG-ENDED CABLE

ATTENDANT
CONSOLE CONNECTOR SHELFCONNECTOR

NOTE: CABLING LIMIT lOOOFT(304.8m)  -26 AWG MINIMUM
CABLE CONSOLETO EQUIPMENT CABINET.

,-
Fig. 6-2 Attendant Console Cabling and Limits
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,-
Fig. 6-3 Overall Cable Plan, SX-100
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I

7. PROGRAMMING AND NUMBERING

A. General

7.01 The firmware of the SX-100 and SX-200 is
written in a manner that allows maximum

flexibility during installation or whenever a
change is required. The features discussed in Part
5 of this Practice are built into the system and
may be enabled or disabled with a simple change
of parameters by the installer or repairman. This
procedure is called programming and may be ac-
complished from either a maintenance console or
an attendant console. Full details of the program-
ming procedures are contained in Section
MITL9105/9110-98-210.

B. Programs
7.02 Eight service programs, in the following

order, are initially placed in the SX-200 to
control the entry of subsequent data:

l Tenant Mode Definition

l System Options

l Class-of-Service Options

l Access Code Assignments

l Extensions

l Extension Hunt Groups

0 T r u n k s

l Trunk Groups

7.03 Other additional service programs, depen-
dant upon the type of software Generic in-

stalled in the PABX, may be implemented. These
are listed below and include relevant MITEL Prac-
tice references, which should be consulted for
descriptions and programming requirements.

a) Traffic Measurement (Generic 204 only).
See Section MITL9105/9110-98-450

b) Multi Digit Toll Control (Generic 204 and
205 only). See Section MITL9105/9110-
98-212

c) Station Message Detail Recording (Generic
205 only). See Section MITL9105/9110-
98-451

d) Speed Call (Generic 205 only). See Section
MITL9105/9110-98-220

7.04 The scope of the programming capability
caters to all changes which may be ex-

pected during the normal operation of the PABX,
i.e. no modification or wiring and component
changes are necessary. The foregoing programs

are discussed in more detail in the following
paragraphs.

Tenant Mode Definition

7.05 This program allows the selection of the te-
nant which is to be programmed, if Tenant

Service is used.

System Options
7.06 System Options are those that affect the

overall system including those relating to
the console operation. A typical example is given
below:

l Discriminating Ringing - A call originating
external to the system results in a double
ring signal, whereas an internal call results
in a single ring signal. If this option is
enabled it affects ALL extensions within
the system.

Class of Service

7.07 Classes of Service are sets of features
and/or restrictions which can be applied to

a single extension or to a group of extensions.
These classes are then subsequently assigned to
extensions in the Extension program or to trunks
in the Trunk program. Typical examples of Class
of Service Options are:

l Paging Access - An extension which has
Paging Access in its class of service can
dial the appropriate code(s) and be con-
nected to a user-supplied paging system(s).

l Executive Busy Override - An extension
with Executive Busy Override in its class of
service can ‘barge-in’ to a conversation by
dialing a code over the busy tone.

l Station Override Security - It is also possi-
ble to set the Station Override Security op-
tion which will disallow another extension’s
override capability. As suggested by these
examples, a great deal of flexibility exists
within the system and groups of features
can be easily set in place for the various ex-
tensions.

7.08 Paragraph 7.19 details the particular case
where an extension is fully restricted, and

is an example of a class of service incorporating
restrictions rather than access to features.

Access Code Assignments _-
7.09 Access codes are allotted for desired

features and programmed into the System.
These codes may consist of one, two, three or
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four digits, and must be unique i.e. they must not
conflict with any other numbers allotted within
the system. (Note the exceptions for override,
callback busy). Extensions may have the capabili-
ty of dialing these codes subject to whether their
class of service incorporates these particular
features. Typical access code examples include
such features as Paging and Executive Busy Over-
ride.

Extensions
7.10 An extension is connected from the

building cross-connect field, and via the
cable between it and the shelf backplane, to a
port within the equipment shelf. The port is iden-
tified with a particular equipment number, and by
means of the Extension program is given an ex-
tension number and linked to the required class
of service. It is then allowed or denied toll access,
assigned an appropriate busy lamp on the atten-
dant console and linked to a pick-up group.
Changes, such as the allottment of a new exten-
sion number or additional features (including
restictions),  are effected by simple keying se-
quences from the attendant (or maintenance) con-
sole. The console must be in the programming
mode.

Extension Hunt Groups

7.11 Hunt Groups are programmed with their
own master access codes and the equip-

ment number (port) of each extension that is to be
part of the particular group. This master number
must be unique within the system; it cannot be
one of the extension numbers of the group. This
method is required to ensure that the Call Forwar-
ding and Call Back features are available even
when an extension is part of a Hunt Group. Use of
a master number also eliminates any conflict bet-
ween hunting and forwarding.

7.12 Hunt Groups can be arranged to be of the
terminal, circular or secretarial type as

detailed hereunder:

l Terminal hunting results in the group being
accessed successively from the first to last
extensions programmed into the group,
with the first non-busy extension in the se-
quence being rung

l Circular hunting starts at the last extension
which was reached and hunts over all ex-
tensions until the first free extension is
reached.

l Secretarial hunting is similar to Terminal

hunting with the additional facility that the
last number in the group is common to two
or more groups.

It should be noted that each extension is
otherwise a normal extension and can
receive calls directed to it as for other ex-
tensions.

Trunks

7.13 Trunk lines are programmed in a similar
manner (for similar reasons) to Extension

lines (see 7.10). They are allotted an equipment
(port) number; a trunk code (which defines the
type of trunk - CO, DISA, etc.); a busy lamp; and an
LDN (listed directory number position on the con-
sole). In addition they may be assigned a “Day”
and “Night” option which enables the trunk to
ring a particular night bell and/or directly access a
particular extension or hunt group. A class of ser-
vice code can be provided for dial-in trunks to
enable them to have access to features such as
paging.

Trunk Groups
7.14

may

In addition to the individual trunk program
(paragraph 7.13) one or more trunk lines

be programmed into groups having particular
requirements. They must be given an access code
and may be toll denied. Note that toll denial re-
quires that both the extension and the trunk group
must be programmed with toll denial to prevent
toll calls. This allows a given extension to be
denied toll access on one group of trunks but not
on another. Finally, the trunk groups must each
be given a four-digit type code which defines such
things as answer supervision, toll reversal,
message registration, and DTMF or DP signaling.
One group can also be programmed to overflow
into another similar group when the former group
is busy.

Toll Control

7.15 The Multi Digit Toll Control program allows
a customer to specify the toll calls which

may be made from any extension within the
PABX. The level of toll control for any extension
can range from full capability (i.e. ability to dial
any toll call) to being restricted to calling a single
directory number. An extension can also be in-
hibited from making any toll call. A fall descrip-
t i o n  o f  t h i s  p r o g r a m  i s  g i v e n  i n  S e c t i o n
M ITL91051911  O-98-212.
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Traffic Measurement
7.18 The Traffic Measurement program allows a

user to output traffic data to a customer-
provided terminal (printer or magnetic tape
recorder), which is connected to the RS232 data
port of the PABX. Alternatively the data may be
transmitted to a remotely-located terminal (using
a modem) over the public telephone network. Full
d e t a i l s a re c o n t a i n e d in S e c t i o n
M ITL91051911  o-98-450.

Station Message Detail Recording

7.17 The Station Message Detail Recording pro-
gram allows a business to analyze its

telephone costs by collecting data for each outgo-
ing and/or incoming trunk call. The data contains
details such as called and calling party numbers;
data, time and duration of each trunk call; and
whether PABX parties were transformed or put in-
to conference during a trunk call. The data is out-
put from the RS232 port, and may be recorded for
subsequent processing by a service bureau. Alter-
natively records may be printed and the records
analyzed by hand. Section MITL9105/9110-98-451
gives details of the SMDR feature.

Speed Call

7.18 The Speed Call program allows selected
s t a t i o n s  t o  u s e  t h e i r  o w n  personally-

programmed speed call tables; and programmed
stations and the attendant to use other speed call
tables which are available to them on a common-
use basis. This feature is described in Section
M ITL91051911  o-98-220.

C. Extension Restrictions

7.19 The following list exemplifies the case
where restriction of extension capabilities

is accomplished by programming a combination
of restrictive class of service options into the ex-
tension’s class of service. These, and other op-
tions allow extreme flexibility in the degree of
restriction assigned to a given class of service.

This class of service allows a station to call the at-
tendant by lifting the handset, and allows the sta-
tion to be called by the attendant or any
unrestricted extension. Functions such as con-
sultation, and access to trunks are not available.

7.20 1 The extension capabilities may be made
less restrictive by deleting some of the

foregoing options or adding other options; and
may be made even more restrictive by including,
for example, Option 44 (originate only) or Option
45 (receive only).

D. Numbering Plan
7.21 The PABX allows a completely flexible,

user-defined numbering plan. Extension
numbers can be up to four digits in length and all
combinations are acceptable provided that they
do not conflict with each other or with feature ac-
cess codes (e.g. if one number is 2000, neither 200
nor 20 can be used).

7.22 Since they are programmable, extension
numbers need not be considered when the

cabling and installation are performed. Instead,
each equipment port, to which a subset has been
connected, is assigned the requested access
number from any console that has been placed in
programming mode. Similarly, an extension
number can be changed at a later date by a simple
keying sequence from the console.

8. TECHNICAL DESCRIPTION
A. General
8.01 The SX-100 and SX-200 are microprocessor

controlled PABX’s which use distributed
processing and space-division switching. The
main processor which has overall control of the
system is a MC6800. It is supported by 8K bytes of
Random Access Memory (volatile) used as a
scratch pad for current activity, such as which ex-
tensions are off-hook; and 2K bytes of RAM (non-
volatile - i.e. battery protected) which contains
installation-dependent information, such as ac-
cess codes and extension numbers. The system
also provides up to 56K bytes of Programmable
Read Only Memory (PROM) containing the firm-
ware which is programmed into it at the factory,
and 2K bytes of non-volatile RAM on the
PROM/RAM Expander card.

8.02 The console contains a MC6800 micro-
processor with 2K of ROM which controls

the displays, and monitors such- things as
keystrokes. On each trunk circuit card is a
MC6802 processor with up to 4K of ROM that con-
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TABLE 8-1
BACKPLANE SIGNALS

A Address - Processor address bus (parallel 16 bit, A0 to A15) used to address memory on the
RAM and the memory expander circuit cards. .

CS Card Select - one CS for every trunk, line, console control, receiver, and scanner circuit card;
two for the tone control circuit card.

D Data - Processor data bus (parallel 8 bit, DO to D7) used to transmit data to/from the RAM,
memory expander, and scanner circuit cards.

DI Data In - transmit digital data from console to console control card.

DO Data Out - transmits digital data from console control card to console.

HA High Address - a level shifted version of AO, Al and A2.

HD High Data - a level shifted version of the D lines (parallel 8 bit, HDCI to RD7).  Sends data to
and/or from all circuit cards other than those serviced directly by the D lines.

IA Interrupt Address - used by scanner to address individual circuits on each card.
IRQ Interrupt Request - used by scanner to cause a processor interrupt.
IZ Interrupt Zone - one for each line, trunk. console. receiver and tone control circuit card.

J Junctor - Speech paths (31) plus one for music on hold.

tiRST Master Reset - resets all circuitry. Originates in power-up circuitry; from the reset switch on
scanner circuit card or from the “watchdog”.

TR 1 Tip and Ring - respective conductors of an audio pair. I
NOTE: The above symbols are used in conjunction with the text description and Fig. 8-2.

trols functions such as seizing and releasing
trunks.

8.03 The PABX uses a specially-developed large
scale integrated (LSI) circuit to implement a

space-division switching matrix. The basis of this
space division is a four-by-eight bit analog cross-
point switch (MITEL MT8804) which is used
throughout the system to connect any one of
thirty-one speech paths to any one (or more) ex-
tension, trunk, console, receiver or tone generator
circuit(s). Such connections are controlled by the
microprocessor via its data and address lines.
These, together with the card select, interrupt,
power and other lines, run the length of the equip-
ment shelf backplane and are available as re-
quired to each circuit card. See Table 8-1 and Fig.
8-2 for a description of the backplane signals.

B. Speech Path Accessing
8.04 Each speech path, plus the “music on

hold” speech path is directly wired on each
line, trunk, tone, receiver and conso!e  control cir-
cuit card to an 8804 which can, under processor
control, be connected to any circuit on the card
(i.e. a line circuit, a tone generator, etc). The pro-
cessor sends a card select (CS) signal to access a
particular card together with a combination of ad-
dress lines and data lines which close the re-
quired “contact”.

The concept discussed in the foregoing descrip-
tion is illustrated in Fig. 8-1, and shows that Line
Circuit numbers 2 and 7 have been connected to
one another using Speech Path number 3.

C. Operational Details

8.05 The following subparagraphs detail the se-
quence of circuit operations encountered

within the PABX system during the progress of
calls.

8.08 Fig. 8-2 and Table 8-1 should be consulted
when reading the descriptive material. In

addition the following abbreviations have the
meanings indicated in the text:

c o - Central Office (main public exchange)

DISA - Direct Inward System Access
enables incoming trunk calls (DTMF-
type only) to dial PABX features or ex-
tensions directly

DP - Dial Pulse signaling

DTM F - Dual Tone Multi-Frequency signaling

GSILS Refers to trunk circuits with a
“ground-start’ (GS) or “loopstart”  (LS)
facility

OP-AMP - operational amplifier
LED - light emitting diode
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Fig. 8-I Speech Path Access Circuit

PCB - printed circuit board

UART - Universal Asynchronous Receiver
- Transmitter

Off-Hook (Extension)

8.07 When an extension goes off-hook, drawing
loop current, the fact is detected by an op-

amp which turns on an LED on the line circuit card
and .sets  a signal, OFF-HOOK X (Where X
represents one of the eight lines o-n the-PCB),___~
which is fed to analog  &itch together with a
similar signal for each of the other seven lines.
When the scanner addresses each of these lines
via the IA bus, the OFF-HOOK X state is presented
on the IZ line for that particular line circuit card.

8.08 The IZ line, having changed for the exten-
sion addressed, causes the scanner to stop

scanning and to interrupt the processor via the
IRQ line. The scanner presents the line and card
addresses, and the state of the IZ, to the data bus
which the processor then reads while restarting
the scanner.

Off-Hook (Console)
8.09 The console does not have a hookswitch

similar to that of an extension. Rather, the
OFF-HOOK signal is true whenever the console
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 (Extension)
8.10 When the processor is informed of an off-

h o o k  c o n d i t i o n  ( S e e  8 . 0 7  Off-Hook-
Extension), it interrogates its RAM to find a free
speech path which it checks via a diagnostic cir-
cuit on the tone control circuit card. The tested
speech path is then connected to the line circuit
that went off-hook (see 8.04 Speech Path Access-
ing).

8.11 The processor searches for an idle receiver
(DTMFlDP),  then dial tone. Using the card

select, address and data lines, the processor then
connects the selected receiver and dial tone from
the tone control card to the same speech path as
the line circuit, providing dial tone to the exten-
sion.

Dialing Internally (From Extension)

8.12 DTMF or DP signals originate at an exten-
sion and are passed over Tip,-and Ring

through the line circuit to a speech path (see 8.04

Page 26



SECTION MITL9105/9110-98-180
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Fig. 8-2  Call Processing Block Diagram

Speech Path Accessing). Detection of the dialed
digits takes place on a receiver circuit card which
has been connected to the same speech path. A
receiver is connected whenever an extension
o r i g i n a t e s  a  c a l l  o r  w h e n e v e r it does a
switchhook-flash. A receiver caters to the recep-
tion of DTMF or DP signals.

8.13 When a DTMF digit is sent, filter circuits
determine its value; a DP signal is decoded

by a pulse counter. The receiver sets its interrupt
signal and when the scanner addresses it, the in-
terrupt is placed on the IZ line for that receiver cir-
cuit card. A change on the IZ line causes the scan-
ner to stop and to interrupt the processor via the
IRQ line. The scanner presents the receiver and
card address to the data bus which the processor

then reads while restarting the scanner.

8.14 The processor reads the digit from the
receiver and disconnects dial tone from the

speech path after the first digit. If the processor
determines that the digit is valid but does not
completely define a number, it simply stores the
digit in the volatile RAM memory. Should the digit
be considered invalid by the processor, reorder
tone, from the tone control card, is connected to
the speech path. A valid extension number
causes the processor to disconnect the receiver
from the speech path and to reconnect a tone
generator to provide ring-back tone to the
originator. If a busy extension is encountered a
special busy tone is connected to the speech
path.
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Dialing Internally (From a Console)
8.15 Unlike an extension, the console key-pad

generates neither DTMF nor DP. Instead,
the microprocessor inside the console notes
which key was depressed and looks in the con-
sole ROM to find the corresponding eight 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.

8.16 In the equipment shelf, this signal enters
the console control card as DI. It is con-

verted by another UART into parallel data and sets
a DATA READY bit which goes out onto the IZ line
when the scanner addresses this console control
circuit.

8.17 After the processor has received a console
interrupt from the scanner, has read the

dialed code from the data bus and has determined
which digit has been sent, it stores the digit in the
RAM (see Off-Hook-Console). If the digit is con-
sidered invalid, the processor connects re-order
tone from the tone control card to the console’s
speech path. When the firmware’s logic decides
that the number is complete, it rings the exten-
sion dialed (see Ringing an Extension). It also
connects a tone generator to the console’s
speech path to provide ring-back tone. Note that a
receiver is not used for dialing from a console.

Ringing An Extension

8.18 The dialing of a valid extension number
prompts the processor to select a particular

line on a particular circuit card (as determined by
the programming in the non-volatile RAM) and to
send a data line command there to turn on ringing
current to the extension. When the extension is
answered, the line circuit detects an off-hook con-
dition (see Off-Hook Extension) and disconnects
ringing. The processor then connects the called
extension to the speech path of the calling device
(extension, console or trunk).

Hook-Flash
8.19 A hook-flash is defined for the PABX as an

on-hook condition of between 200ms and
1500ms (700,900 or 1100ms may be used in some
generics as system option) following an off-hook
condition where a speech path has been
established between an extension and a trunk or
between two extensions. When an extension goes

on-hook, the scanner notifies the processor which
first checks its memory to determine whether a
flash is legal at that point. If not, the extension is
disconnected from the speech path and a subse-
quent off-hook is interpreted as the beginning of a
new call (see Off-Hook). However, when a flash is
determined to be a legal operation, the firmware
is designed to start a timer. If the extension goes
back off-hook within the specified time period, it
is considered to be flashing. An on-hook of less
than 200ms is considered to be a noise glitch
while an on-hook greater than 1500ms (700,900 or
1lOOms  alternatively) is considered as a call ter-
mination (hang-up).

8.20 When a flash is detected, the processor
disconnects the flashing extension from its

speech path, finds a free speech path which it
tests, and connects the extension to it (see 8.04
Speech Path Accessing). It then provides transfer
dial tone (see 8.10 Dial Tone-Extension) and con-
nects a receiver to the speech path allowing the
extension to dial (see 8.12 Dialing Internally) and
converse privately with a third party, or to access
features.

8.21 Meanwhile, if the extension had flashed out
of a conference, the conference is unaf-

fected. However, if the other party was not in con-
ference, it is disconnected from its speech path
and connected instead to the HOLD junctor which
is a speech path with a low impedance such that
it effectively “grounds” the output of any exten-
sion or trunk connected to it, thus preventing par-
ties on the HOLD junctor from hearing each other.

Incoming Calls (GSILS  Trunks)

8.22 When the trunk circuit detects ringing
voltage, or forward or reverse current, or a

tip ground (ground start trunks), the trunk’s
microprocessor interrupts the system processor
via the IZ/Scanner  arrangement (see 8.09 Off-
Hook-Console) and lights up the LED on the trunk
card. The system then reads a status report from
the trunk.

8.23 The system processor finds and tests a
speech path (see 8.04 Speech Path Access-

ing) and notifies the programmed equipment (con-
sole or extension). When it answers, the system
processor connects it and the trunk to the speech
path, and sends a data line command to the trunk
card. The trunk card then terminates the trunk cir-
cuit and enables the audio.
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8.24 If the trunk has been programmed for DISA
the system processor waits 10 seconds

before answering and then connects a receiver
and a dial-tone generator. This allows the trunk to
appear as though it were an extension and
enables it to dial internal stations and features
(see 8.10 Dial Tone-Extension and 8.12 Dialing In-
ternally From Extension).

Dialing a CO Trunk (From Extension)

8.25 When an extension has gone off-hook and
is connected to dial tone and a receiver (see

8.10 Dial Tone-Extension and 8.12 Dial Internally
from Extension) an access code is dialed to ob-
tain a CO trunk. Upon determining the validity of
this code the processor interrogates the trunk cir-
cuit cards to find an available trunk in the ap-
propriate trunk group. A data line seize command
is then sent to the trunk’s microprocessor and the
trunk circuit is connected to the extension’s
speech path (see Speech Path Accessing). If the
trunk is “ground start” the ring lead is grounded
a n d  t h e  t r u n k ’ s  p r o c e s s o r  w a i t s  f o r  C O
acknowledgement. The trunk processor connects
the audio network and enables the audio and the
LED on the circuit card.

8.26 There are three basic configurations of Ex-
tension/Trunk Circuit conditions which are

encountered as follows:

l DP extension accessing a DP trunk

l DTMF extension accessing a DTMF trunk

l DTMF extension accessing a DP trunk

These three combinations result in a number of
system connection configurations depending
upon whether the trunk is a CO or TIE, and
whether or not tone to pulse conversion is re-
quired:

(a) If Fig. 8-3(a) configuration is applicable the
dial pulses from the extension are repeated
by a relay in the trunk card and enter the
trunk circuit. The call proceeds under con-
trol of these pulses.

(b) If Fig. 8-3(b) conditions are applicable then
DTMF tones from the extension are routed
over the speech path, through the trunk
card to the main exchange, and again the
call proceeds normally.

(cl When DTMF extension dialing is used to a
DP exchange, Fig. 8-3(c) conditions apply.
In this case the DTMF tones are translated
by the receiver to digital data and forward-
ed to the microprocessor where it is
translated into further data required by the
trunk processor. The trunk processor con-
verts this data to the proper dial pulse train
required by the CO exchange. It should be
noted that both the DTMF tones and DP
signals will appear on the trunk circuit.

.

:.

;.

8.27 The receiver is disconnected as soon as the
trunk access code has been detected if

both the extension and trunk are DTMF (Fig.
8-3(b)) and if Toll-Denial is not checked. If the ex-
tension requires DTMF to DP conversion the
receiver is maintained until dialing is completed.
Toll-Denial requires that the receiver be maintain-
ed on the speech path until the required number
o f  dighs  h a v e  b e e n  d i a l e d .  ( S e e  S e c t i o n
MITL9105/9110-98-212  Multi Digit Toll Control)

Dialing a Tie Trunk (From Extension)

8.28 The circuit operations described above are
similar to those required for Tie-Trunk cir-

cuits; with the exceptions following. For DP ex-
tensions to DP tie-trunk circuits (Fig. 8-3(d)) the re-
quirement exists to inhibit dial train distortion
arising as a result of tandem operation through
one or more tie trunks. For this reason, when the
trunk processor receives the input data it causes
the output to the tie-trunk to be a regenerated
train of dial pulses. It should be noted also that
the trunk processor isolates the speech path to
prevent dial pulses from feeding back to the ex-
tension.

Dialing a Trunk (From Console)

8.29 As noted in 8.15 (Dialing Internally-From
Console), the console dial pad produces

d i g i t a l  s i g n a l s  w h i c h  a r e  s t o r e d  b y  t h e
microprocessor. After the trunk access code has
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been dialed the subsequently keyed data signals and outpulsed to the trunk line. Fig. 8-3(e) il-
are forwarded to the microprocessor, where, after lustrates this circuit. Note that a receiver card is
decoding, they are forwarded to the trunk card not required for this configuration.

EXTN
DP

LINE
- CARD

(a) TRUNK
- CARD

COTRUNK
DP

c

EXTN
DTMF

LINE .
* CARD

(b) TRUNK
COTRUNK DTMF

* CARD
OR

TIETRUNK DTMF

EXTN LINE
DTMF * CARD

(C) TRUNK
* CARD

CO TRUNK DP
OR

TIETRUNK DP

RECEIVER
CARD

MICRO-
PROCESSOR

I '

EXTN
DP

LINE
- CARD

Cd) TRUNK
* CARD - TIETRUNK DP

- RECEIVER MICRD- I
CARD PROCESSOR

CONSOLE CONSOLE
) CARD -

(e) TRUNK
* CARD

COTRUNKDP
OR

TIETRUNK DP

MICRO-
* PROCESSOR

CONSOLE CONSOLE (f) TRUNK COTRUNKDTMF
* CARD + CARD OR

TIETRUNK DTMF
7

MICRO- TONE
c PROCESSOR - GENERATOR -

Fig. 8-3 Trunk Dialing Configurations
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8.30 If the circuit is programmed as a DTMF
trunk circuit a tone generator will be in-

serted as illustrated at Fig. 8-3(f). This results in
the digital data signals being translated into
DTMF tone pulses which are then placed on the
speech path (not into the trunk card) and forward-
ed to the trunk circuit for outward transmission.
The audio path is isolated back to the console
when the DTMF transmission takes place.

Console Data Updating
8.31 The console indicators are refreshed and/or

u p d a t e d c o n t i n u o u s l y e v e r y  1 0 0
milliseconds by the firmware. These indicators in-
clude the seven segment displays for the time-of-
day clock, the source and destination readouts
and the calls-waiting display as well as over two
hundred LEDs.

8.32 The status of each of these indicators is
maintained in the volatile RAM on the

RAM/COS pcb. Every 100 ms, the processor ad-
dresses the RAM on the console control card and
sends it sixty-four bytes of information for each of
the two consoles. This data is then sent through
the UART, where it is changed from parallel to
serial data, and along a pair of wires to the con-
sole.

8.33 In the console, the information is once
again clocked into a UART to be transform-

ed into parallel data and stored in a RAM. At this
point, the console’s microprocessor takes control
and sorts this input “file” into the form required to
turn on/off the matrix of LEDs and the console
ringer.

D. Power Supplies

8.34 The operation of the SX-100 and SX-200
PABX power supply arrangements are

described in the following paragraphs.

53Vdc source is supplied to the DC/DC converter
where it generates the following output voltages.

. + 8 volts + 5%
. -5 volts *5%
. - 10 volts -+ 5%

When these voltages are within tolerance a signal
is sent to the AC/DC converter which turns on the
48Vdc regulator. The regulator provides split out-
puts of - 4 8  v o l t s  (-48Vl) and  -48  vo l t s
(- 48V2).

8.37 A back-up dc power source of between 42 to
56Vdc may be connected to the SX-100

power supply. This voltage is also sensed by the
out-of-tolerance circuit and will activate the
48Vdc regulator. Out-of-tolerance voltages will
turn off the regulator under power fail conditions.

8.38 An out-of-tolerance circuit constantly
monitors all voltage levels and should a

deviation occur the power fail transfer circuits are
activated.

.

8.39 The ringing generator uses the - 48V 2 out-
put to derive a 9OVrms  20Hz supply for use

within the system for ringing and message
waiting purposes. A fused output is available to I
provide ringing for night bells.

Power Supply, SX-200 I

8.40 The SX-200 power supply is housed in a
metal cabinet which forms the lower rear

door of the SX-200 cabinet. It is a fully RFI-filtered
switching power supply comprising the following
basic sections:

l AC/DC converter
l Pre-regulator

l DC/DC Converter
l Ringing Generator

l Out-of-Tolerance Detector

Power Supply, SX-100 8.41 The AC/DC converter is designed to operate

8.35 The SX-100 power supply is mounted to the
right hand side of the SX-100 card file. It is a

fully RFI-shielded switching power supply con-
sisting of the following sections.

with an input of either 115V  60Hz or 230V
50Hz and to produce an output of 60-64Vdc which
k supplied as an input to the DC/DC converter
through a bridge rectifier.

l AC/DC Converter
l DC/DC Converter
l Ringing Generator

8.38 The AC/DC converter is designed to operate
with an input of 115Vac, 44-64Hz and pro-

duces  a controlled output of 53 +2Vdc.  This

8.42 Because the AC/DC converter has a
minimum input capacitance of 0.08 Farad, a

somewhat high current flow could be expected on
power-up. Therefore a pre-regulator is placed
ahead of the capacitors to slow down this charg-
ing process. The pre-regulator then maintains the
basic DC level to between 60 and 64 volts.
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8.43 The -64 volts is fed to the main DC/DC
converter and to a control voltage supply.

The DC/DC converter may also be fed by a 48V
battery. Since the DC level from the bridge rec-
tifier is greater than - 48 volts when AC is applied
(-60V to -64V), the battery supply may be con-
nected permanently to allow instantaneous cut-in
should the AC power fail. The control voltage sup-
ply generates a number of levels which are used
to operate the main converter. The main converter
produces the following dc voltages required by
the SX-200:

. +8 volts (+8Vl)
. + 8 volts ( + 8V2)
. - 5 volts
. - 10 volts
l 0 volts (chassis ground)
. -48 volts (-48Vl)
. - 48 volts ( - 48V2)

8.44 These levels are regulated within 55% ex-
cept for the -48 volt which may vary by

+ 10%. An out-of-tolerance circuit monitors all
levels continuously, and should a deviation occur,
the output of this circuit is used to activate the
power-fail transfer circuitry.

8.45 The ringing generator uses one of the -48
volt outputs from the main converter to pro-

duce a 90 volt, 20Hz supply which is used within
the system (ringing, message waiting) and which
is also accessible for night bells, etc.

Reserve Power Supplies

8.48 The PABX’s are designed to operate from a
48Vdc source. This source is provided from

the power supply, contained within the SX-100 or
SX-200 equipment, and which operates from a
115Vac (optionally 230Vac) commercial source. A
reserve power supply can be provided to supply
48Vdc in the case of commercial power failure.
The reserve power supply consists of two major
assemblies as follows, which are differently
packaged to meet the SX-100 (8.47) and SX-200
(8.48) requirements.

l A battery pack of 8 Globe BEL BC6200 bat-
teries providing 48.3Vdc at 20°C

l A temperature compensated battery charg-
ing unit operating from the commercial
main source, and which maintains the pro-
per battery voltage

SX-100 Reserve Power Supply

8.47 The SX-100 reserve power supply consists
of a single enclosed assembly. This

assembly forms the base unit upon which the
SX-100 cabinet may be mounted (Fig. 3-4); and is
supplied complete with a cable harness to inter-
connect the 48Vdc supply between the two units.
In the case of the wall mount version of the SX-100
the reserve power supply can be installed adja-
cent to the SX-100 but will require a locally
fabricated cable harness to interconnect the
PABX and the reserve power supply. The SX-100
reserve power supply is 25in. (635mm) wide,
18.5in. (470mm) deep, 8in. (203mm) high and
weighs 104lbs (49.4kg).

‘SX-200  Reserve Power Supply

8.48 The SX-200 reserve power supply is intend-
ed for installation within the lower portion

of the cabinet. The battery pack is contained
within a shelf unit which is mounted immediately
below Shelf Unit 1; and the charging unit is
mounted from the rear of the cabinet. The battery
supply is housed in a completely enclosed shelf
measuring 7in. (178mm) high, 19in. (483mm) wide,
15in. (381mm) deep and weighing 95lbs  (43kg). The
charging unit measures 5in. (127mm) wide, 7in.
(178mm) high, 14in. (355mm) deep and weighs
14lbs (6.4kg).

8.49 In the event of power failure with no reserve
power available, or if the reserve power

capability period is exceeded, the PABX’s  can be
arranged to automatically connect a maximum of
twelve Central Office trunks (six trunks for the
SX-100) to preselected extensions.

8 .50  I n  add i t i on  t o  t he  above  powe r  r e -
quirements, a n d  t o  p r e v e n t  l o s s  o f

customer data in the event of a power failure, the
memory holding these data (non-volatile) is equip-
ped with a reserve power supply, (Ni-Cad bat-
teries) mounted on the shelf card.

9. ELECTRICAL CHARACTERISTICS

General

9.01 This part gives details of the electrical
characteristics of the power supplies,

signaling and supervisory tones, and timeout in-
formation.
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Power Supplies

9 . 0 2  A  s u m m a r y  o f  t h e  e l e c t r i c a l  p o w e r
characteristics is -as follows:

AC Power Supplies

Characteristic
Input Voltage

sx-100
IlWac,  -20% to +lO%

sx-200

115Vac or 230Vac, - 20 % tc
+ 10%

Frequency

Hold-over
Time

Input Current

Talk Battery Noise

Reserve Battery Supply

44Hz to 64Hz 44Hz to 64Hz

Momentary interruptions Momentary interruptions
in commercial power up to in commercial power up to
250ms duration 250ms duration

3A maximum at 115Vac 4A maximum at 115Vac

Does not exceed 28dBrnc Does not exceed 28dBrnc

Timeout Information

Voltage Range 44v to 48.3V
Holdover Time 2 hours min
Battery Life Time 3 to 5 yrs

RAMlCOS  Battery Pack

Holdover Time
Battery Life Time

Ringing Supply

4 wks
4 yrs

Output Voltage 9OVac  + 10%
Frequency 20Hz + 1Hz

17Hz (Option)
25Hz (Option)

PABX  Tones
9.03 A summary of the signaling and supervisory

tones provided by the PABX is shown in

Table 9-1. Part 10 provides data in regard to dial-
ing and supervisory parameters. The following
notes apply to Table 9-1.

Notes: 1. Tolerance of call progress tone
levels is + 1.5dBm.

2. Individual tones of any compound
tone are within 1dB of each other

3. Tolerance of individual tones are
+ 1% of the frequency stated.

9.04 Table 9-2 lists the timeout information and
shows the various timeout delays which

can occur under specific conditions.

10. SIGNALING AND SUPERVISION

General

10.01 This part details the technical parameters
of the PABX with regard to signaling and

supervisory condition.

Dial Pulse and DTMF Tone Data

10.02 The PABX is capable of accepting and
repeating signals from telephone sets

which have the parameters shown in Table 10-l
Dial Pulse Limits, and IO-2 DTMF Tone Limits.
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TABLE 9-l PABX TONES

Dial Tone
Transfer Dial Tone

Busy Tone
Special Busy Tone
Standard Ringback  Tone
Special Ringback  Tone
Reorder Tone
Camp-On Tone

Over-ride Tone

Attendant Error Tone
Conferencing Tone

350/440Hz, continuous, - 13dBm
350/440Hz, 3 bursts 100ms on - 100ms off followed by continuous
tone, - 13dBm
480/620Hz, interrupted at 60ipm, - 24dBm
3501440Hz  at 60ipm,  - 13dBm
440/480Hz, 1s on, 3s off, - 19dBm
440/480Hz, 0.5s  on, 0.5s  off, 0.5s  on, 2.5s off, - 19dBm
480/620Hz, interrupted at 120ipm, - 24dBm
440Hz, one burst of 200ms, - 16dBm (when extension camps on)
1440Hz,  1OOms on, 50ms off, 100ms on, - 16dBm (when trunk
camps on)
440Hz, one burst of 800ms followed by a 200ms burst every 6s,
- 16dBm
440Hz at 1Oips  for 400ms, - 16dBm
440Hz, one burst of Is,  - 16dBm (attendant controlled con-

1 ference)

Miscellaneous Tone
Paging Tone

440Hz, 200ms, - 16dBm (meet-me controlled conference)
440Hz. - 16dBm
440Hz, 200ms, - 16dBm

TABLE Q-2  TIMEOUT INFORMATION

Attendant Timed Recall (Don’t Answer)
Attendant Timed Recall (Camp-On)

Attendant Timed Recall (Hold)
Automatic Night Switching

Dial Tone Timeout

Interdigit Timeout
Lockout Timeout

Callback Clear Timeout
Callback Don’t Answer Reset
call  Park Recall

Call Hold Recall
Call Forward - Don’t Answer Timeout

15s lines, 10s trunks I

2Os, 3Os, or 40s
Switchhook Flash

Ringing Timeout
Automatic Wake-Up Ringing

Automatic Wake-Up Attempts

190ms to 700ms, 900ms, 1100ms or
1500ms

5 minutes
6 rings, each 1s on, 3s off

3 at 5 minute intervals

TABLE 10-l  DIAL PULSE LIMITS

PARAMETER MIN.

Pulse Rate (pps) 8.0
Break Duration (percent) 50.0
Break Interval (ms) 41.7
Make Interval (ms) 16.7
Interdigit Time (ms) 300.0

MAX.

12.0
80.0
100.0 ,-
62.5

10s (trunks); 15s (lines)
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10.03 When any of the frequencies shown in Supervisory Data
Table IO-2 are present at the system input

any other single frequency (200-3400Hz) should be
a minimum of 40dB below the former. However,
DTMF pulses are registered, in the presence of
precise dial tone at a level of - 1OdBm.

10.05 The PABX is capable of responding to or
providing the following supervisory condi-

tions:

TABLE 10-2
DTMF TONE LIMITS

Low Frequency
(Hz) High Frequency (Hz)

1209 1336 1477

697 1 2 3
770 4 5 6

852 7 8941 * 0 Ti

:requency  deviation: : 1.5%
;ignal  interval (2 frequency): 40ms (minimum)
‘er frequency, minimum level: - 17dBm on lint

circuit
‘wist,maximum (at - IOdBm): +4 to -8dBm
iigh f relative to low f)

Twist
below DTMF signal
Less than 4dB

SECTION MITL9105/9110-98-180

The PABX responds to hookswitch flashes
with a duration of between 200ms and a
programmable max. time (0.7, 0.9, 1.1 or
1.5s) in order to activate the
T r a n s f e r / C o n s u l t a t i o n / H o l d / A d d - O n
features

An open tip lead condition of 500ms (op-
tional 50ms) or more duration on a CO trunk
will release the PABX connection

Momentary open loop conditions of up to
350ms (optional 40ms) generated by the
Central Office on outgoing PABX calls, will
not release PABX calls

PABX station hookswitch flashes of less
than the maximum selected time will not be
repeated towards the Central Office

PABX station on-hook conditions will
release  a  t r u n k  c o n n e c t i o n  a f t e r  t h e
selected maximum time.

10.06 The PABX caters to or provides the follow-
ing line and trunk parameters:

Station Loop - The station loop range, in-
cluding the station apparatus can be up to a
maximum of 12000hms

Attendant Console Range - The attendant
console can be remoted from the cabinet
up to a maximum of (300m) 1000ft  with
26AWG cable

CO Trunk Loop -The PABX will operate with
CO trunks up to a maximum of 16000hms
loop resistance

CO Trunk Seizure - The PABX nominal
seizure resistance is 2700hms at 30mA
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l CO Trunk Resistance - In the idle state the
resistance towards the PABX from the trunk
circuit is not less than 40kohms for ground
start, and not less than IOMohms  for loop
start trunks

l Tie Trunk Resistance - The maximum
resistance towards the tie trunk are:

2kohm for Loop

3kohm for E&M

11. TRANSMISSION

General

11.01 This section specifies the PABX transmis-
sion characteristics.

Transmission Characteristics

11.02 The insertion loss at 1004Hz is as follows:

l Line to Line connection
4.5 to 5.5dB average with a maximum 0.3dB
variation between paths

l Line to Trunk connection
0.0 to 0.5dB average with a maximum 0.3dB
variation between paths

l Trunk to Trunk connection
0.0 to 0.5dB average with a maximum 0.3dB
variation between paths

The attenuation variation, relative to the 1004Hz
insertion loss, does not exceed the limits as
shown in Table II-I.

11.03 Harmonic Distortion. With a 200 or 1004Hz
signal at - IOdBm, the second or third har-

monic shall not exceed a level of -55dBm.

11.04 Intermodulation Distortion. With an input
signal consisting of 900Hz and 1004Hz,
each at - 13dBm, the rms sum of all the in-
termodulation products shall not exceed
-5OdBm  when measured at the output.

TABLE 11-l
ATTENUATION VARIATION

Transmission Frequency Variation in
Plan o r Attenuation

Frequency Band w/r to 1004 Hz
(Hz) W)

Line 200 -0.1 to +0.6
to 300 to 3000 -0.1 to +0.4

Line 3400 -0.1 to +0.6

Line 200 -0.1 to +0.5
to 300 to 3000 -0.1 to +0.2

Trunk 3400 -0.1 to +0.3

Trunk 200 -0.1 to +0.5
to 300 to 3000 -0.1 to +0.3

Trunk 3400 -0.1 to +0.3

( +) is more 10s:
(-) is less 10s:

11.05 Overload. The change in attenuation when
the level of a 1004Hz signal is increased
from 0 to + IOdBm shall not exceed 0.2dB.

11.06 Return Loss. The Return Loss parameters
are less than:

a) Line to Trunk Structural Return Loss
ERL 20dB
SRL 14dB
Measured on the trunk side (without
pad) and terminated in 600 fi + 2.15uF

b) Trunk to Trunk Return Loss (Terminal
Balance)
ERL 24dB
SRL 14dB
Measured with 900 Q + 2.15uF ter-
mination

c) Trunk to Trunk Return Loss (Through
Balance)
ERL 27dB
SRL 20dB
Measure with respect to 900 0 +
2.15uF terminations

d) Line to Trunk non-talking condition
SRL 5dB
W i t h  r e s p e c t  t o  9 0 0  n +  2.15uF
reference

e) Trunk to Trunk non-talking condition
SRL IOdB
W i t h  r e s p e c t  t o  9 0 0  0 +- 2.15uF
reference
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11.07 Longitudinal Balance. All connections
meet the following requirements with
respect to Longitudinal Balance.

Minimum

200Hz 1 OOOHz 3000Hz
65d B 60dB 54dB

11.08 Crosstalk Attenuation. The crosstalk at-
tenuation, or coupling loss, between any

two transmission paths is as stated below:

Both paths are terminated in 600 or 9000hms as
required at each end. The frequency band which
applies is 200 to 3400Hz.

Line to Line
Line to Trunk
Trunk to Trunk

- 75dB minimum
- 75dB minimum
- 75dB minimum

The level of the disturbing signal is OdBm.

11.09 Message Circuit Noise. The total level of
all noise sources within the system does

not exceed the following limits:

Line to Line - 16dBrnC  (message weighted)
35dBrn flat (3kHz weighted)

Line to Trunk - 16dBrnC  (message weighted)
35dBrn flat (3kHz weighted)

Trunk to Trunk - 16dBrnC  (message weighted)
35dBrn flat (3kHz weighted)

Impulse noise in the voice band results in zero
counts at a threshold level of 46dBrnC.

11.10 System Impedences.  System impedences
are:

6000hms nominal for lines

9000hms nominal for trunks

11.11 Envelope Delay. The delay difference is
less than 200~s between 400-3200Hz.

12. TRAFFIC CONSIDERATIONS

General

12.01 This part provides background data in
determining the following parameters for

the PABX’s under various traffic loading condi-
tions:

;

l Level of traffic per line (ccs per line), and &:.:

l Quantities of receivers required.

Intercom Traffic

12.02 In determining the Intercom Traffic values
and expressing these values as ccs per line

figures the following assumptions are made:

l Total Traffic (T) is 763~~s

l Originating Traffic equals the terminating
traffic and is equivalent to 50 percent of
total traffic i.e. 387.5~~~

l The Intercom Originating Traffic (To) can be
expressed as a percentage X of the I ,

originating traffic

l Total Traffic divided by the number of lines
results in a traffic per line (ccslline) figure

l Intercom Traffic expressed as ccslline must
have the Intercom Traffic divided by
(number of lines divided by 2). This doubling
of ccslline derives from the fact that 2 lines
are involved for each intercom call

l The number of lines are expressed as N
- .

: ^

: .-:. ~

12.03 The total traffic can thus be expressed as
the sum of:-

Terminating Traffic T/2
Originating-Traffic - Intercom Originating
Traffic (T/2-XT/2)
Intercom Originating Traffic XT/2

This total of course is T.
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TABLE 12-I
INTERCOM CCSlLlNE  TRAFFIC

Intercom Traffic
(Percentage of

Originating
CCSlLlNE CCWLINE CCSlLlN E CCSlLlN E
40 LINES 80 LINES 120 LINES 160 LINES

Traffic)
0 19 9.5 6.3 4.7
10 20 IO 6.6 5
20 20.9 10.5 7 5.2
30 21.9 10.9 7.3 5.5
40 22.9 11.5 7.6 5.7
50 23.8 11.9 7.9 5.9

12.04 The c&line is dependant on the proportion .
of Intercom Originating Traffic XT/2 and the

number of lines (N). Table 12-1 shows various in-
tercom traffic levels expressed as percentages of
originating traffic for different values of installed
lines. Taking an example of 30 percent with 80 in-
stalled lines and applying these values the
ccslline  is obtained as follows:

.

.

.
Tccslline  = - + ~(T -XT) I 2XT

2N 2N 2N

= 4.768 + 3.338 + 2.861
ccs/line  = 10.967

Receiver Provisioning

12.05 The number of receivers required to be in-
stalled in the PABX is dependent on various

factors, such as the number of lines and trunks
installed and the amount of traffic flow estimated
for the system.

12.06 In order to arrive at the quantity required for
a particular installation the following
assumptions are made:

l Required grade of service:
ABSBH: 98.5% of all receiver requests
are serviced within 3 seconds

l Traffic: Gccslline  ABSBH
50% originating

120sec average holding time

l Average holding time for a DP receiver
= 1.5secldigit

l Average holding time for a TT receiver
= 0.8secldigit

.

.

12.07

All receivers except one are used only for
originating calls. One receiver is alloted  for
all other uses such as diagnostics

Call originations are Poisson, holding times
are exponential, queue discipline is ran-
dom.

All lines originating intercom calls are DP.

All lines originating trunk calls are DTMF
and require tone to pulse conversion.

All originating trunk calls involve 1 digit to
get an outgoing trunk, a 1 second wait, then
7 digits. The receiver is seized on origina-
tion and is held until 10 seconds after the
last digit is punched.

All stations have 4 digit numbers.

A receiver can interpret either DP or DTMF.

Receivers are provisioned in groups of 2
(Note 3).

There is no delay in connecting an idle
receiver to an originating line.

With the foregoing assumptions, and under
the following conditions, the required quan-

tities of receivers are as shown in Table 12-2.

l Cases of 40,80,  120 and 160 line PABXs

l Degrees of intercom traffic expressed as 0,
10, 20, 30, 40 and 50 percent of originating
traffic.

Notes: 1. Intercom call receiver holding time
=4 x 1.5 = 6.0sec

2. Trunk call receiver holding time =
0.8 + 1 .O  + 7(0.8)  + 10 = 17.4sec

3. A Receiver (Dual) Card contains two
receiver circuits. A Receiver (Quad)
Card contains four receiver circuits.
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TABLE 12-2
RECEIVER QUANTITIES

%INTERCOM  TRAFFIC # OF RECEIVERS REQUIRED

0 4
1 0 4

2 0 4

3 0 4

4 0 4

5 0 4

0 6

1 0 6

2 0 6

3 0 6

PBX SIZE

4 0

8 0

1 2 0 0 6

1 0 6

(SX-200 only) 2 0 6

3 0 6

4 0 6

5 0 6

1 6 0 0 8

1 0 8

(SX-200 only) 2 0 6

3 0 6

4 0 6

5 0 6

12.08 Tables 12-3 to 12-6 inclusive show quan-
tities of receivers required under particular

traffic conditions, for differing quantities of in-
stalled lines and trunks and proportions of inter-

com traffic. The information in these Tables have
been derived from the traffic calculation formulas
shown in Appendix 1.

P a g e 3 9
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TABLE 12.3
GENERAL BUSINESS HEAVY TRAFFIC

TABLE 12-4
GENERAL BUSINESS LIGHT TRAFFIC

LINE c c s TOTAL INTRA 2 WAY
SIZE LINE c c s c c s TRUNKS

30 1.8 54 5 5
1 34 I 1.8 I 61 I 5 6

38 I
I

1.8 67 I 6 6
42 1.7 I 73 6 I 6
46 1.7 78 7 6
50 1.7 84 8 7
54 1.7 90 8 7
58 1.6 96 9 7

9 762 I 1.6
6%

I 101 7
1.6 I 107 I 10 8

I 70 I 1.6 112 11 8
I 74 I 1.6 I 117 I 11 8
I 78 I 1.6 I 123 1 17 8

82 1.6 128 is 9
86 1.5 133 13 9
90 1.5 138 14 9
94 1.5 143 14 9
98 1.5 148 15 9

RECEIVER

2
2
2
2
4
4
4
4
4
4
4
4
4 I
4
4

--i
4
4
A I
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TABLE 12-4 (CONT’D)
GENERAL BUSINESS LIGHT TRAFFIC

LINE c c s TOTAL INTRA 2 WAY
SIZE LINE c c s c c s TRUNKS

RECXW

100 1.5 151 15 9 4
120 1.5 176 18 10 4
140 1.4 200 21 11 4
160 1.4 223 24 12 4

TABLE 12-5
HOTEL/MOTEL HEAVY TRAFFIC

LINE c c s TOTAL INTRA 2 WAY
SIZE LINE c c s c c s TRUNKS RECEIVER

;:
I I IUU I

193 58 9 -1
I 2.5 I 199

')E. w-l"

I+--
209

I 2.4 I 215
2.3 220

57 9 4
9 4

I 58 9 4
4

I 59 10 4
59 10 4
60 10 4
60 10 4
61 11 A

98 2.3 226 iii ii d
100 2.3 228 62 11 4
120 2.1 255 64 12 4

140 I 2.0 I 282 I 66 I 13 I 4160 1.4 309 69 14 4 I
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TABLE 12-6
HOTEL/MOTEL LIGHT TRAFFIC

LINE c c s TOTAL INTRA 2 WAY
SIZE LINE c c s c c s TRUNKS I RECEIVER

30 5 15 2 3 2
34 I .3 I If I L I 5 I L
38 7 7

98 .5 50 5 5 2
100 .5 51 5 5 2
120 .5 61 6 6 2
140 .5 71 7 6 2
160 .5 a2 a 7 2
180 .5 92 9 7 2

APPENDIX 1
TRAFFIC CALCULATIONS

GENERAL Select number of receivers (C)

Al.01 The Tables shown in 12.b7  which reflect Calculate “cz ” = 7
quantities of receivers required for the

PABX, (under the conditions stated) are derived in
Using P = 0.015

T 3.
part from the following equations:

RT = &[($ tntercom  Tj + (G)(TF

RT = Receiver Traffic (Erlangs)
Intercom T = Intercom Trafsc
Trunk T = Trunk Traffic

Use H=
(6) lnteyml  T + (17.4) TrunkT =

T
(max. delay)
(weighting)

T- = Delay in multiples of average holding time
H

6 .Receiver  Holding Time (internal)

120 Average Call Duration

17.4 Receiver Holding Time (trunk)-zz
120 Average Call Duration

Page 42
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‘I Q “9 and C weighting, using the

Using A =
d e l a y  c u r v e s , v e r i f y  t h a t  t h e
estimated number of receivers will
carry the required traffic _-
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I. GENERAL

Introduction

1.01 This section contains a description and ex-
planation of Multi Digit Toll Control utilized

by the SX-lOO/SX-200. It also contains the
necessary programming forms and MAPS  (MITEL
ACTION PROCEDURES) required to program an
SX-100 or SX-200 for Multi Digit Toll Control.

Reason for Reissue

1.02 This practice is reissued to incorporate
Generic 205 information.

1.03 This practice consists of nine parts the
first being a brief introduction and outline

of the practice.

l Part two is a brief general description of
Multi Digit Toll Control

l Part three covers Multi Digit Toll Control in
four areas; Control Plans, Extension COB,
Trunk Group Identification, and Absorb
Plans

l Multi Digit Toll Control is described in
detail in part four with the use of diagrams
and an example

l Part five is a brief explanation of the North
American Numbering Plan and its ap-
plicability with Multi Digit Toll Control

l Part six is a Programming Sequence Over-
view covering the actual programming of a
system

l Part seven is a Functional description of all
button designations for the Extended Pro-
gramming mode

l Part eight lists the error codes that may ap-
pear while programming the system in the
Extended Programming mode

0 MITEL Corporation 1980
Page 1
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l Part nine is an example of a completed set
of Toll Control forms interspaced with a
functional series of diagrams

2. GENERAL DESCRIPTION

2.01 Multi Digit Toll Control provides a method
of controlling the sequence of digits which

an extension may dial into a trunk. Toll Control is
applied on an extension basis, that is, the control
applied to digits can vary depending on which ex-
tension has accessed the trunk. Should no toll
restrictions on an extension be required, the ex-
tension may be Toll Allowed, i.e., dialing is
unrestricted.

2.02 Toll Control is implemented by programm-
ing the following information:

l Control Plans

l Extinsion  Definition

l Trunk Group Definition

Control Plans

2.03 A Control Plan defines explicitly the se-
quence of digits which will be allowed or

denied. This plan may deny or allow all digits dial-
ed into a trunk. More often, however, the plan will
consist of the dialing sequence which is allowed.
Note again that the digit sequences may be either
allow (only digits in the list can be dialed) or deny
(all digits except those in the list can be dialed).

2.04 Up to 15 Control Plans may be defined. The
size of these plans depends on the usage of

the extended non volatile RAM. A slightly
restricted form of Toll Control is available when
using Automatic Wake-Up (Alarm Call). Although
the following sections of this practice only men-
tion restrictions placed on access to a toll net-
work, it is also feasable to restrict on access to
non toll numbers (ie. local calls on WATS lines).

Extension Definition

2.05 Each extension is assigned a Class of
Restriction (COR). The COR (1, 2 or 3) links

the extension to one of three Control Plans which
can be assigned to each Trunk Group. The Control
Plan defines the sequences of digits which can be
dialed into the trunk by the extension. The exten-
sion’s COR selects a Trunk Group COR which in
turn selects a Control Plan assigned to that COR
in that Trunk Group.

2.08 Extension’s COR can also be defined as
ALLOWED. This will result in no dialing

restriction being applied to the extension.

Trunk Group Definition

2.07 Each trunk group can be assigned up to
three Control Plans, associated with COR

1, COR 2 and COR 3. The plan that is applied to a
call through the group is determined by the COR
of the extension which accesses the group. Thus
an extension with COR 1 will be linked to the Con-
trol Plan assigned to COR 1 in the Trunk group, an
extension with COR 2 would be linked to the Con-
trol Plan assigned to COR 2 in the Trunk group,
and an extension with COR 3 would be linked to
the Control Plan assigned to COR 3 in the Trunk
group.

2.08 The Trunk Group programming also defines
Absorb Plans, which cope with Central Of-

fices that absorb some digits, either once or
repeatedly. Also, “Deny on Toll Reversal” may be
enabled in each Control Plan.

2.09 A COR in the Trunk group need not be
assigned a Control Plan. In this case, no

restriction will be applied to an extension when
an assigned Control Plan would otherwise have
been in effect. Also, the same Control Plan may
be assigned to more than one COR within a trunk
group, and in more than one trunk group.

Digits Dialed
2.10 A maximum of 26 digits can be controlled

for a single dialing sequence by an exten-
sion. It is possible to dial more than 26 digits, but
only the first 26 would be monitored for Toll Con-
trol purposes. The attendant can dial a maximum
of 26 digits into a trunk. Digits beyond this
number will not be output to the trunk by the
PABX. No Toll Control is ever applied to the con-
sole.

2.11 An extension dialing an illegal number will
receive reorder tone or may be-directed to

the attendant after the last digit dialed.

Page 2



3. ELEMENTS OF MULTI DIGIT TOLL CONTROL

3.01 The following section is a general descrip-
tion of the elements of Multi Digit Toll Con-

trol. The description is broken down into four
parts;

l Control Plans

l Extension CORs

l Trunk Group Definition

l Absorb Plans

Control Plans

3.02 Each Trunk Group may be assigned three
different Control Plans, each one linked to

one of the Trunk Groups CORs. When an exten-
sion accesses a Trunk Group the COR of the ex-
tension is matched to the Trunk Group COR and
the assigned Control Plan is accessed. This
allows different extensions to access different
Control Plans when placing calls through the
same Trunk Group (Fig. 3-l). It should be noted
that a path of complete allowal  exists in each
Trunk Group. This occurs for access by fully toll
allowed extensions or if a Trunk Group has no
Control Plan assigned.

Extension CORs

3.03 Each extension may be defined as Toll
Allowed or as having one of three COR’s.

Toll Allowed indicates that no denial checking

SECTION MITL9105/9110-98-212

will be done for an extension. A COR assignment
will indicate that denial checking will occur for
trunk calls made from an extension. This check-
ing will be according to the Control Plan linked to
the extension’s COR number within the Trunk
Group. The linking of an extension’s COR (in a
Trunk Group) with a Control Plan is shown in Fig.
3-2 using the following information:

Extension W may access Control Plan 1
through Trunk Group A
Extension X may access Control Plan 1
through Trunk Group B
Extension Y may access Control Plan 1
through Trunk Group B and Plan 2 through
Trunk Group C
Extension Z may access Control Plan 3
through Trunk Group C and Control Plan 4
through Trunk Group D

Trunk Group Definition

3.04 Trunk Group access is primarily controlled
by an extension’s Class of Service. By

restricting access to certain Trunk Groups an ex-
tension is inhibited from making some calls on a
general basis. The four paths that may be used
after an extension has accessed a trunk, are: COR
1, COR 2, COR 3 and Toll allowed. Each COR may
be linked to a specific Control Plan which will
define the actual digits that may or may not be
allowed. The Control Plan can also specify Denial
on Toll Reversal.

1 EXTEYSION  ]

I
t

I I

Fig. 3-1 Trunk Group Control Plans
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EXTENSION W

ACCESS ALLOWED TO
TRUNKGROUPA

TOLL ACCESS

TOLL COR COR COR
ALLOWED 1 2 3

EXTENSION X

ACCESS ALLOWEDTO
TRUNKGROUPB

TOLL ACCESS

TOLL COR COR COR
ALLOWED 1 2 3

EXTENSION Y EXTENSION Z

ACCESS ALLOWED TO ACCESS ALLOWED TO
TRUNKGROUPS BANDC TRUNKGROUPCAND D

TOLL ACCESS TOLL ACCESS

TOLL COR COR COR TOLL COR COR COR
ALLOWED I 2 3 ALLOWED I 2 3

I

1 I I 1

;;;;; COR COR  COR
I

;;;;; COR COR COR TRUNK
COR COR COR

A 12 3 B 12 3
GROUP , 2 3

C

1,

CONTROL
PLAN
#I

Fig. 3-2 Basic Block Diagram

3.05 Each defined Control Plan can be enabled 4. DETAILED DESCRIPTION
to cause an unconditional denial of a call if

a toll reversal is sensed. The first digit of the
Trunk Group “type” in Standard Programming
must be programmed as ‘3’. This programming
will indicate that a battery reversal on any trunk
within the group signifies detection of a toll call
by the central office.

General

Absorb Plans

4.01 Multi Digit Toll  Control allows toll restric-
tions to be placed on all outgoing trunk

calls on an individual extension basis. In other
words, the parameters specifying toll restriction
details are assigned directly to each Trunk Group
used in the system. If desired, the same
parameters can be assigned to more than one
Trunk Group allowing identical Toll control on dif-
ferent Trunk Groups. To achieve different restric-
tions on the same Trunk Group, different exten-
sions may be assigned different classes of con-
trol.

3.06 In some localities, certain leading digits are
ignored by the Central Office equipment.

Through Absorb Plans absorbing digits may be
simulated in two manners; Absorb Repeat, Ab-
sorb Unlock. An Absorb Repeat digit is con-
tinuously ignored until a non absorb digit or a
non-unlock digit is dialed. An Absorb Unlock digit
is ignored only on its first occurrence. Up to two
Absorb Plans may be defined per system. Either
one or none of the two Absorb Plans may be
assigned to any trunk group or may be assigned
to more than one trunk group (Fig. 4-1 (a))

4.02 The basic architecture of the Multi Digit
Toll Control is illustrated in Fig. 4-1 (a) and

Fig. 4-l  (b). This architecture outlined in these
Figs. is discussed in the remainder of this sec-
tion, and it does not include the toll allowed case.

:.
,.-
,-.
I.
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TRUNK
GROUP

#l

I '

ABSORB
PLAN OR
1-2 NONE

TRUNK TRUNK
GROUP

TRUNK
. . . . GROUP GROUPS

#2 #I2 I-12

I I

ABSORB ABSORB ABSORB PLAN

PLAN OR PLAN .OR ASSIGNEDTO

I-2 NONE 1-2 NONE
EACH GROUP
(OPTIONAL)

CLASS OF
7 7 I RESTRICTION USE0

COR COR COR COR COR COR COR COR COR SELECTED BY

12 3 12 3 12 3 EXTENSION
(OR DIAL-IN-TRUNK)
PROGRAMMING

'I 7 7 7 v

CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL
PLAN PLAN PLAN PLAN PLAN PLAN
l-15 I-15 cl,l'  ,l-15 I-15

EACH CLASS
I-15 I-15 ASSIGNED ONE

OF 15
7 v CONTROL

CONTROL CONTROL CONTROL PLANS

PLAN PLAN PLAN
I-15 I-15 1-15

Fig. 4-l (a) Toll Control Architecture Diagram

CONTROL CONTROL CONTROL CONTROL
PLAN PLAN l *.me PLAN PLANS

#I #2 #I5 l - 1 5

I I - I
5 BASIC

1 2,3  425 1 2,3 415 1 2,3'  4,5 ALLOW/DENY

1
I

I?
I

1
I

CONDITIONS SET

EXCEPTION
EXCEPTION EXCEPTION EXCEPTION EXCEPTION EXCEPTION EXCEPTION TABLES
TABLES TABLES TABLES TABLES TABLES TABLES ASSIGNED

(OPTIONAL)

1 _ 1 1 _ 1 _ , 1 1

EXPANSION
EXPANSION EXPANSION EXPANSION EXPANSION EXPANSION EXPANSION TABLES
TABLES TABLES TABLES TABLES TABLES TABLES (OPTIONAL)

1 1 4 1 I I

EXPANSION EXPANSION EXPANSION EXPANSION EXPANSION EXPANSION
TABLES TABLES TABLES TABLES TABLES TABLES

1 1 i 1 I 1

EXPANSION EXPANSION EXPANSION EXPANSION EXPANSION EXPANSION
TABLES TABLES TABLES TABLES TABLES TABLES

NOTE: EXCEPTION TABLE CHAIN FOR BASIC CONDITION 1 IS NOT SHOWN FOR SIMPLICITY.

Fig. 4-l  (b) Toll Control Architecture Diagram - continued
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4.03 Each extension may be defined as Toll
allowed or as having one of three CORs

(Class of Restriction). Toll allowed indicates that
no denial checking will be done for an extension,
no matter which Trunk Group is accessed. A COR
assignment will indicate that denial checking will
occur for trunk calls made from an extension ac-
cording to the Control Plan linked to the exten-
sions COR number within the Trunk Group ac-
cessed. If no Control Plan is linked to this COR of
the Trunk Group, the extension will be completely
allowed. It may be seen when an extension makes
an outside call, the COR of the extension deter-
mines the Trunk Group Control Plan to be used.

4.04 The Trunk Group definition includes; the
assignment of Absorb Plans to the Trunk

Group and the association of the required Control
Plans to the Trunk Group’s CORs.

Absorb Plan
4.05 If the PABX is connected to a CO which ab-

sorbs specific digits, it will be necessary to
define an Absorb Plan. The purpose of an Absorb
Plan is to cause the PABX to ignore dialed digits
exactly as the CO absorbs them. The system can
accomodate up to two independent Absorb Plans.
Each plan specifies the “Absorb Repeat” digits
and the “Absorb Unlock” digits. Either or none of
the Absorb Plans may be selected for use by a
trunk group. Note that the application of an Ab-
sorb Plan to a Trunk Group will never cause the
PABX to prevent dialed digits from going to the
CO. The “absorbed” digits are simply ignored by
the PABX in terms of toll control checking. In this
case the PABX will check the same digits which
the CO (and toll network) acts upon. Two different
types of digit absorbs are provided:

l Absorb Repeat Digits The Absorb Plan
may absorb up to four individual digits.
When the first digit dialed on the trunk is an
absorb repeat digit, it is passed without fur-
ther analysis by the PABX. Further digits
matching any of the absorb repeat digits
programmed will also be ignored. When a
non-listed digit is received the effects of the
absorb plan are terminated, and the non-
listed digit and all subsequent digits are
subject to toll control.

l Absorb Unlock Digits The Absorb Plan
may contain up to four individual digits.
When the first digit dialed (or the digit after

Page 8

any absorb repeats) is one of the absorb
unlock digits programmed, it is passed
without further analysis by the PABX. At
this point the absorb plan is unconditional-
ly terminated, and all subsequent digits
(not including the unlocking digit) are
analyzed. Before that all digits are ignored.

Control Plan Assignment

4.06 Each Trunk Group may be assigned three
different Control Plans, one linked to each

of the Trunk Group’s CORs. When an extension
accesses a Trunk Group the COR of the extension
is matched to the Trunk Group COR and the
assigned Control Plan is accessed. This allows
different extensions to access different Control
Plans when placing calls through the same Trunk
Group.

Control Plan Definition

4.07 Each system can accomodate up to 15 in-
dividual Control Plans. A Control Plan

defines the actual digits that will or will not be
allowed. The Control Plan also specifies whether
or not ‘Denial on Toll Reversal’ is active on calls.

Basic Conditions

4.08 Five ‘Basic Conditions’ must be defined for
each Control Plan. These basic conditions

specify Allow or Deny rules according to the first
digits dialed (after any absorbs).

Basic Condition 1 (Allow/Deny First Digit 0)

4.09 Basic Condition 1 specifies whether or not
calls with ‘0’ as the first digit dialed, after

any absorbs, are to be allowed.

Basic Condition 2 (Allow/Deny l-XNX)*
Basic Condition 3 (Allow/Deny l-X0/1X)*

l Note: “N” is defined as any digit 2-9
“X” is defined as any digit 1-9, 0

4.10 Which of these two Basic Conditions is in
effect is determined by the digits dialed

after any digit absorbs. Basic Condition 2 is in ef-
fect if a CO code (XNX code) is dialed after the toll
prefix. Basic Condition 3 is selected ?f an area
code (X0/1X)  is dialed after the toll prefix.



4.11 These Basic Conditions may reference an
Exception Table if required. This table lists

any exceptions to the Basic Conditions selected.
If the Basic Condition is specified as Allow, all
codes will be allowed except those listed in the
Table referenced. Similarly if the Basic Condition
is defined as Deny, the table will list those codes
which will be allowed.

Basic Condition 4 (Allow/Deny XNX)
Basic Condition 5 (Allow/Deny X0/1X)

4.12 Basic Condition 4 or 5 is in effect if an Area
Code (X0/1X)  or a CO Code (XNX) is dialed

without the toll prefix (1) and after any digit ab-
sorbs. Basic Condition 4 is selected for CO calls
and Basic Condition 5 for Area Code calls. These
Basic Conditions may also reference an Excep-
tion Table which lists any exceptions to the basic
Allow/Deny condition.

Restriction Tables

4.13 Each of these Restriction Tables consist of
a listing of the codes that are exceptions to

the Basic Condition from which they are referenc-
ed. The tables may be 800-entry,  20-range,  or
4-entry  tables. The number of tables of each size
available for assignment is dependant on the
system memory allocation (Fig. 4-2). A table may
be referenced only once within the system (Fig.
4-3). Any of these tables can be represented an ex-
pansion or exception table of any level.

4.14 Eight Hundred Entry Tables An 800 entry
table (Tables Numbers l-9) may consist of

any or all of the three digit codes in the range 200
through 999.

TABLETYPE TABLENUMBERS AVAILABLE
CONF;GL$ATION  CONFIG;RATION  CONFIG/IURATION

I I
BOOENTRY 1-7 I-4 1-9

EORANGE 21-29 21-27 21-33

4ENTRY 51-67 51-62 51-73

Fig. 4-2 Configurations

SECTION MITL9105/9110-98-212

CONTROL PLAN #l
BASIC CONDITIONS:

1 .
2 .

3.
4.

5 .

DENY r - -
DENY j

DENY t
ALLOW

DENY

I
EXCEPTION
TABLE

DIALING ALLOWED WHEN FIRST
DIGIT IS '1':

1 - 800 -

1 - 613 592 2122

EXPANSION
TABLE

6H

EXPANSION
TABLE

1 613 592 - 6 lrm 1
1 - 613 820 1961

1 416

Fig. 4-3  Application of Tables in a Control Plan

4.15 Twenty Range Tables Each range in this
type of table (Table Numbers 21 through 33)

consists of ten three digit numbers. A Range is
defined as any group of entries with the first two
digits the same (311, 312, 316 is considered one
range, 312, 325 is considered two ranges). A max-
imum of 20 ‘ranges’ may be contained in this type
of table.

4.16 Four Entry Tables These tables (Table
Numbers 51 through 73 maximum) may

hold up to four entries. Each entry may be one,
two, three or four digits in length. If only a one,
two or three digit entry is made, the restriction
(Allow/Deny) will apply to all numbers beginning
with the entry.

4.17 The 4-entry  table type can accomodate  en-
tries of 1 to 4 digits. Also, any digits can be

stored in an entry. For example, a 4-entry  table
could hold the following entries:

1. 2122

2. 23

3. 114

4. 0909

Note that this table type is the only type whose
entries need not be a fixed number of digits. This
enables many ‘special case’ toll restriction situa-
tions to be accomodated.

.’

:, .

-.
:

:

,
I/:
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Table Usage and Expansion (refer to Fig. 4-3) summarize Restriction Table capabilit ies and
limitations:

4.18 The tables define the exceptions to the
basic allow/deny conditions of the Control

Plans. It is the method of the application of the ex-
ception  tables which gives the Toll Control
feature its flexibility. This section will explain the
possibilities of using the exception tables. The
actual programming of the tables will be discuss-
ed in the programming sections.

l Any table (regardless of type) may be
assigned to a Basic Condition (or pair of
Conditions) in a Control Plan

l Any table (regardless of type) may be
assigned to any entry in any table

l A table may only be assigned to one place
at a time, whether to a Basic Condition (or
pair) or another table entry

I

4.19 When it is determined that exceptions are
required for a basic condition, a table is

assigned to store the exceptions. ANY unassign-
ed table, regardless of the type, may be assigned.
Figure 4-3 shows a typical exception sequence for
Control Plan 1. Here a 20-range  table (Table 21)
has been assigned as an Exception Table to basic
conditions 2 and 3. This indicates that all 3-digit
codes dialed after a ‘1’ will be denied unless the
code appears in Table 21. As shown, several area
codes have been entered.

4.20 Any entry in a Table can be ‘expanded’ with
another table. The table used to expand the

entry can be of any type, so long as the table is
not yet assigned. An expansion has been applied
to the 613 entry in the Exception Table by assign-
ing Table 22. This indicates that 613 will only be
allowed if followed by an entry in Table 22. Since
the 416 entry in the Exception Table has no expan-
sion, any digits dialed after 416 will be allowed.

4.21 When a table is assigned to a basic condi-
tion (or pair of basic conditions) it is called

an ‘Exception Table’. When a table is assigned to
an entry in any other table, it is termed an ‘Expan-
sion Table’. Tables can be used to expand entries
in other tables to any level. Each table can only be
assigned to one place, either a basic condition (or
pair of conditions) or an entry in another table.

4.22 The number of tables available for use in
the Control Plans is determined by the

“configuration” selected for the non-volatile RAM
on the PROM/RAM Expander card. Figure 4-2
gives the Restriction Table numbers available
with the two feature sizes (feature size is deter-
mined by configuration number). These table
numbers are used to make all references to the
tables during programming. The following points

5. NUMBERING PLAN (NORTH AMERICAN)

5.01 Almost every subscriber in the North
American telephone system may access

any other subscriber by dialing a maximum of ten
or eleven digits. These digits consist of an op-
tional toll prefix number (usually 1) three digit
area code, a three digit Central Office code and a
four digit subscriber number (Fig. 5-l).

5.02 In the area code the first digit may be any
number except one or zero. The second

digit must be one or zero. The last digit may be
any number zero through nine.

5.03 In the CO code the first digit may be any
number two through nine. The second digit

must not be either digit zero or one and the last
digit may be any digit zero through nine. It should
be noted that there are assigned service codes
such as 911 and 411 that may conflict.

5.04 The subscriber number may be any series
of digits from 0000 to 9999. Once again

there are assigned numbers such as 1212 and
1000 that are generally reserved for special ser-
vices.

5.05 In some smaller locales a Central Office
may utilize the first series of digits dialed to

unlock the office. That is the digits will be absorb-
ed by the office i.e. 687-6577 where the 68 will be
absorbed and it is only required to dial the 7-6577.
Thus 68 would be entered into an Absorb Repeat
plan. There is also the situation where these
digits may be automatically outpulsed in a
tandem situation making the dialing,-of those
digits necessary.
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j “I” 7 2l,22

TOLL PREFIX AREA CODE CENTRALOFFICE SUBSCRIBER
(OPTIONAL) CODE NUMBER

1189 I

Fig. 5-l North American Numbering Plan

5.06 Utilizing this information and taking into ac-
count that other numbering plans exist

other than the North American Numbering Plan, a
difficulty in toll restriction may be observed. The
problem compounds itself within a PABX since
some extensions must be restricted. and others
toll allowed when accessing different or even the
same trunks. The remainder of this section will
discuss (with specific reference to the North
American Numbering Plan) various methods of
toll control that may be utilized.

5.07 The first consideration to toll restrict an ex-
tension in a PABX would be to limit the

ability to access outgoing trunks. This is done
when an extension is assigned a Class of Service
(COS) (MITL9105/9110-98-205)  with a specific
Trunk Group access programmed into it. This
does not restrict an extension’s ability to make
toll calls, but rather restricts the ability to access
outgoing trunks. The problem in most PABX’s lies
in a system’s ability to restrict an extension after
it has accessed a trunk. (Fig. 5-2)

5.08 In the SX-lOO/SX-200 system there are provi-
sions for denial on dialing the digits one

and zero.That  is, if the first digit dialed is a one or
a zero the toll denied extension will be routed to

Fig. 5-2  O/l,  Toll Restriction

the attendant or will receive re-order tone. (Fig.
5-3)

1 i 1
0 OR 1 DIALING 1 NO 1 YES 1 NO

I I I

1 WATSACCESS NO YES 1 NO 1
1392

Fig. 5-3  O/l,  WATS, Toll Restriction

5.09 In the examples shown in Figs. 5-3 and 5-2
extension 549 is the only extension which

will be permitted to dial a long distance code or
access a WATS line. Extension’s 338 and 347 will
be restricted to local calls only unless the atten-
dant makes a long distance call and connects the
extension to that trunk. Obviously the efficiency
of such a system is dubious at the best of times. A
toll control based upon the digits or sequence of
digits would be preferable to the two outlined
situations of 5.07 and 5.08.

5.10 The following example should be used in
conjunction with the examples in the in-

stallation forms in the latter part of this practice.
This section will outline a possible implementa-
tion of the Multi Digit Toll Control feature in an
area where the toll prefix is one. The pertinent
system configuration information for the example
is:

l There are three trunk groups, trunk group
one and trunk group two -

j
I
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l Trunk group three consists of tie trunks to
another PABX

5.11 It will be assumed, for Toll Control pur-
poses, there are three classes of users serv-

ed by the PABX

l User A Upper Management

l User B Sales and Marketing

l User C All other users

5.12 The following restrictions are desired for
each user group with each trunk group:

l Trunk Groups 1 and 2 (local CO)
User A: Complete allowal
User B: Allow all calls in home area

code (local and toll)
Allow all calls to area codes
408,209, 707
Deny all toll calls to other area
codes
Allow toll calls to 613-592-2122
Deny operator access

User C: Allow local calls only (primary
calling area)
Deny operator access

l Trunk Group 3 (tie)
User A: Complete allowal
User B: Complete allowal
User C: Deny Trunk access on other

PABX (deny ‘9’)
Allow everything else

First, it can be seen that no digit absorbs
will be required. Therefore, no Absorb Plans
need be defined or assigned to any Trunk
Groups. This is shown in Figure 5-4.

5.13 The Extension programming must be per-
formed to define the paths to be taken

within the Trunk Groups. Group A users will have
complete allowal  in all Trunk Groups, so their Ex-
tensions need only be programmed with ‘TOLL
DENY - DELETE’. Group B users are only com-

pletely allowed when accessing one Trunk Group
(#3), so the same thing cannot be done with this
group of users. Here, we will program their Exten-
sions with ‘TOLL DENY l’, meaning Class of
Restriction 1 will be taken in the Trunk Groups
they are accessing. Similarly, group C users’ Ex-
tensions can be programmed with ‘TOLL DENY 2’,
which will define the path taken when group C
users access a Trunk Group.

5.14 At this point, the major paths taken in any
trunk-dialing instance have been defined.

The Control Plans needed must now be assigned
and programmed. A different Control Plan is need-
ed for each different allow/deny requirement of
the Levels of Restriction. Figure 5-4 shows a
possible Control Plan assignment. Note that even
though Class of Restriction 3 is not actively used,
it must be.assigned  a Control Plan number. In this
case it has been assigned the same Control Plan
as Level of Restriction.

5.15 The only remaining task is to define the
Control Plans. Figure 5-5 shows the set-up

for Control Plan 1. Figure 5-6 shows Control Plan
2, Figure 5-7 shows the last Control Plan needed.
In all three figures (5-4 to 5-7) the type of any digit
tables used can be found by noting the table
number and referring to Table 4-2.

5.16 As can be seen, any Control Plan could
become quite complicated, thereby allow-

ing a restriction capability closely tailored to a
particular installation’s requirements. Generally,
the maximum feature capability is limited by the
number of tables available. Careful planning is
necessary before programming the feature to
eliminate duplication of Control Plans (and
therefore digit tables) and ensure efficient usage
of the digit tables.

6. PROGRAMMING SEQUENCE

6.01 This section discusses the actual method
for Multi Digit Toll Control Programming. It

should be used in conjunction with; Section 7
Functional Description, the Programming Tables
and the MAPS.
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t t t
TRUNKr TRUNK
GROUP

#2 rlGROUP
#3

APPLIES

t
COR COR COR
12 3

t _
CONTROL CONTROL

PLAN PLAN
#I #2

NOTE:
CLASS OFRESTRICTION 1 = GROUP"B"  USERS
CLASS OF RESTRICTION 2 = GROUP "C" USERS
CLASS OF RESTRICTION 3 = NOT ACTIVELY USED

TRUNKGROUPS
USEDIN  SYSTEM

I I

NO ABSORB
PLANS NEEDED

CLASSOF
RESTRICTION USED
SELECTED BY
EXTENSION
(OR DIAL-IN-TRUNK)
PROGRAMMING

Fig. 5.4 Diagram of Basic Toll Control Paths

CONTROL PLAN #l

BASIC CONDITIONS:

1. DENY NO EXCEPTIONS

2. ALLOW
3. DENY

4. ALLOW
5. DENY

.-
5 1e2122

,112 1

Fig. 5-5 Control Plan 1 of Example

CONTROL PLAN #2

BASIC CONDITIONS:

1 . DENY NO EXCEPTIONS

2. DENY
3. DENY !&EPTIONS

4. ALLOW
5. DENY ENXOCEPTIONS  (NOTE  I)

NOTEl:APPLYINGAN  800.ENTRY  EXCEPTION TABLE HERE WOULD ENABLECO
CODES(IN!THE  HOME AREA CODE) TO BE DENIED. THIS MAY BE
DESIRABLE IF SOME CU CODES ARE OUTSIDETHE 'PRIMARY'
CALLING AREA.

Fig. 5-6  Control Plan 2 of Example
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CONTROL PLAN #3

BASIC CONDITIONS:

1 . ALLOW NO EXCEPTIONS

i:
ALLOW NO
ALLOW EXCEPTIONS

2:
ALLOW
ALLOW

1
- - - - - 1

52

Ea

9

Fig. 5-7 Control Plan 3 of Example

6.02 There are 11 basic steps in a complete pro-
gramming of Multi Digit Toll Control. These

are;

l Complete all forms MITL9105/9110-98-212

l Enter Standard Programming Mode

l I n i t i a l i z e  t h e  n o n  V o l a t i l e  R A M  ( i f
necessary)

l Program Extensions and Dial-In Trunks for
COR

l Enter Extended Programming Mode

l Select Configuration

l Program Absorb Plans

l Program Trunk Groups

0 Program Control Plans

l Program Restriction Tables

l Terminate Programming

Page 12

6.03 All forms in MITL9105/9110-98-205  should
be completed before attempting to program

the system for Multi Digit Toll Control. All Stan-
dard Programming MITL9105/9110-98-205  and
MITL9105/9110-98-210  s h o u l d  b e  c o m p l e t e d
before attempting to program the system for Multi
Digit Toll Control. MITL9105/9110-98-210  should
be consulted when programming extensin COR.

6.04 The system is put in Standard Programming
Mode following the procedure outlined in

MITL9105/9110-98-210.  It should be noted that the
Standard System Programming must include
System Option 199 (Toll Control Enable). If this op-
tion is not selected the system will default to a O/l
type of Toll Control.

6.05 If Multi Digit Toll Control is to be programm-
ed for the first time or to be totally

reprogrammed the system’s RAM must be in-
itialized. An important point: if the RAM is initializ-
ed all RAM data will be destroyed. Initialization
may be accomplished as per MITL9105/9110-
98-210

6.06 All extensions must be assigned a Class of
Restriction or be completely toll allowed.

This is done by the following sequence; select
Standard Programming console overlay, press
EQPT NUMBER button, dial the extension
number, press the TOLL DENY button; dial one,
two or three (for COR 1, 2 or 3), or press the
DELETE button (for toll allowed). At the end of all



each entry for the extensions or Dial-In Trunks,
the ENTER button must be pressed. If System Op-
tion 199 (Multi Digit Toll Control Enable) is not
selected or the additional Non Volatile RAM is not
installed an EO error will result, if 1, 2 or 3 is dial-
ed as a COR.

6.07 The system must be in the Standard Pro-
gramming mode to be placed in the Extend-

ed Programming mode. To enter Extended pro-
gramming press the LAMP TEST button followed
by pressing the NEXT button. At this time the
LAMP TEST LED will start flashing and will con-
tinue to flash while the system is in Extended Pro-
gramming.

6.08 In Generic 2041205 systems there are four
configurations of Multi Digit Toll Control

available:
1. Automatic Wakeup and Toll Control

Standard (Configuration 1)

2. Toll Control Standard and Speed Call
Standard (Configuration 2)

3. Toll Control Basic and Speed Call Ex-
tended (Configuration 3)

4. Toll Control Extended (Configuration
4)

6.09 One of these four configurations must be
selected after the system has been placed

in the Extended Programming mode. Example: if
Automatic Wakeup and Toll Control Standard is
currently configured the Source display will show
a one for configuration one. If Toll Control alone
was selected the configuration will be shown as
four. Configurations 1 and 4 are exclusive to
Generic 204. Configurations 2 and 3 are exclusive
to Generic 205.

6.10 There is a possibility of two Absorb Plans
within the system. There may not be a re-

quirement for Absorb Plans and this section of
the Programming sequence overview may be ig-
nored if such is the case. Some important points
to recall about absorb plans are listed below:

l Each Trunk Group may be assigned one of
two Absorb Plans

l The same Absorb Plan may be assigned to
more than one Trunk Group

SECTION MITL9105/9110-98-212

l Up to 4 ‘digit absorb repeat’ digits are allow-
ed in each plan

l Up to 4 ‘digit absorb unlock’ digits are
allowed in each plan

l It is not possible to specify a two (or more)
digit sequence. Each of four digits is
referenced independently

6.11 Trunk Group programming is primarily
dependant on the COR of an extension that

accesses that Trunk Group. The toll control pro-
cess will follow the path specified by the exten-
sion’s COR. The extension COR will select a COR
path within the Trunk Group that will have a Con-
trol Plan assigned to it (Fig. 3-2). One of fifteen
Control Plans may be assigned to a COR and the
same Control Plan may be assigned to more than
one Class of Restriction. Each defined Control
Plan can be enabled to cause an unconditional
denial of a call if a toll reversal is sensed. Note
that the first digit of the trunk group ‘type’ must be
programmed as ‘3’ to indicate that a reversal on
the trunk represents toll call detection by the Cen-
tral Office.

6.12 The Control Plan contains the basic
allow/deny information. This includes infor-

mation for denying if a ‘Toll Reversal’ is sensed,
and five ‘Basic Conditions’ of allow/deny. The
Control Plan also designates any required table(s)
of exceptions to the five basic conditions.

6.13 The basic allow/deny conditions fall into
three groups and only one of these groups

will be involved in any single dialing instance. The
three groups and the basic allow/deny conditions
listed as (1 through 5) are as follows:

(a) First digit (after absorbs) is a 0

1. Allow/Deny 1st digit 0

(b) First digit (after absorbs) is a 1

2. Allow/Deny l-XNX
3. Allow/Deny 1-x 011 x

c) First digit (after absorbs) is a 2-9

4. Allow/Deny XNX -
5. Al low/Deny x O/l x

_ .
..:

1.

:. _’
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Tables

8.14 Initializing a Table If a table which was
previously in use is required for different

entries, it may be cleared of all entries and expan-
sions via initialization. The suggested programm-
ing form shows the procedure.

6.15 Examining and Adding/Deleting Table En-
tries Tables may be manipulated on an

entry basis. Inspecting the programming pro-
cedure form for table manipulation will reveal
there are four basic entry operations once the
table number has been entered and DISPLAY EN-
TRY has been keyed:

1. Display next entry in table.

2. Search for specific entry.

3. Add a specific entry to the table, in-
cluding an optional table number of an
expansion to the entry.

4. Delete the entry currently being
displayed from the table.

6.16 During table manipulation, a display of
dashes in the entry digits indicates the end

of the table has been reached. This can happen
when:

A. Initially accessing a table for modifica-
tion. The first entry in the table is nor-
mally displayed, but if the table is
empty dashes will be displayed, which
indicates the end of the table was
reached before an entry was found.

B. The next entry in the table is desired
for inspection. If the entry displayed is
the last entry in the table, dashes will
be displayed when attempting to ex-
amine the next entry in the table.

C. Searching for a specific entry. If the
entry does not exist in the table,
dashes indicate the end of the table
was reached and the entry was not
found.
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6.17 When adding entries in a 4-entry  table, care
must be taken not to attempt entry of a

code already existing in the table, or an entry
which would cause an ambiguous entry to exist.
For example, the two entries 46 and 461 cannot
exist simultaneously in a 4-entry  table. For
800-entry  and 20-range  tables, adding an existing
entry has no effect and ambiguous entries cannot
exist because all entries must be three digits in
length for these table types.

6.18 Extended Programming may be terminated
by pressing the LAMP TEST button follow-

ed by the NEXT button. At this time the LAMP
TEST LED will stop flashing and Standard Pro-
gramming will be entered. To exit from programm-
ing mode see MAP210-010 of MITL9105/9110-
98-212.

7. FUNCTIONAL DESCRIPTION

7.01 The Extended Programming console
faceplate layout is shown in Fig. 7-l. The

faceplate differs from other programming
faceplates, in that certain keys bear different
designations required for Multi Digit Toll Control.
For a brief description of each key and its func-
tion see the appropriate following description.

l Config Pressing this key allows the ex-
tended non-volatile RAM to be initialized.

l Toll Control Pressing this key initiates the
selection of different programming modes
of Multi Digit Toll Control.

l Deny Toll Rev Pressing this key will
enable or disable denying on a Toll Rever-
sal within the Control Plan.

l Absorb Plan Pressing this key allows the
definition or display of an absorb plan. If
the system is in Toll Control Trunk Group
Programming this key may define an Ab-
sorb Plan to be used for the selected trunk
group.
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EXTENDED PROGRAMMING OVERLAY con501e  Programming  Overlay
(LAMP TEST LED FLASHING) PN  9110.028  ISSW  3

I

I
SPEED

I
;;i!  T E N A N T  CONFIG T O L L

CONTROL CALL CANCEL
7

D E N Y T R U N K  ABp;;;B  COp~~NOL  TABLE ECIPT
TOLL REV GROUP

ACCESS NUMBER ADD
N U M B E R  N U M B E R  REDlAL

E N T E R

C O R BASIC DISPLAY ABSORB ABSORB
N U M B E R C O N D ENTRY REPEAT UNLOCK CONFIRM DELETE NEXT

Fig. 7-I Extended Programming Console Overlay

l Control Plan If this key is pressed any one
of the 15 Control Plans in the Toll Control
may be examined or defined. If the system
is in Toll Control Trunk Group Programming
the Control Plan key may be used to assign
a Control Plan to each COR of the selected
trunk group.

l Trunk Group Pressing this key allows the
selection of a specific Trunk Group for pro-
g r a m m i n g  o f  s p e c i f i c  T o l l  C o n t r o l
parameters.

l Absorb Unlock This key allows the Ab-
sorb Unlock digits of an Absorb Plan to be
defined.

l Delete Pressing the DELETE key removes
the data entered from the active program. If
an extension or trunk is to have toll access,
pressing the DELETE key after the TOLL
DENY key removes the extension or trunk
from the “toll-denied” list, allowing the
equipment to have toll access.

Next Entries in a program may be review-
ed by selecting the desired program and
pressing the NEXT button. Each time the
NEXT button is pressed, the next entry in
the program selected is displayed.

Cancel Pressing the CANCEL button after
making a data entry, will remove all new
data from temporary storage, and allows
the correct information to be entered.

Confirm This key is used in a number of
circumstances to confirm a requested ac-
tion, usually an action which destroys ex-
isting programmed information.

Lamp Test The LED associated with the
LAMP TEST key is lit when the console is in
the programming mode. It will flash while
the system is in the extended programming
mode. Pressing the LAMP TEST key, while
the switches on the scanner card are set for
programming (or dialing the maintenance

,:
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security code Generic 204 only) changes * Basic Condition This key when pressed
the operational mode of the console; if the allows the selection of a Basic Condition
console is in the call processing mode it number within Toll Control Trunk Group
enters the programming mode. Programming.

l Add This key is used to enable denial on a
toll reversal in the Control Plans. It is also

l Display Entry This key allows the last

used to add entries to a restriction table.
numerical parameter entered by the pro-
grammer to be displayed (and processed by

l Enter Pressing this button transfers the
entered data from the system temporary
storage to permanent non-volatile memory.

l Table This key may be used to examine or
modify a restriction table. The Table key
may also be used to define exception tables
to Basic Conditions or expansions to Table
entries.

l COR Number This key when pressed
allows the selection of a Class of Restric-
tion within Toll Control Trunk Group Pro-

the machine).

l Absorb Repeat This key allows the Ab-
sorb Repeat digits of an Absorb Plan to be
defined.

8. ERROR CODES

8.01 This section lists the error and confirm
codes that may be displayed on the console

DESTINATION Display during extended program-
gramming for a specific trunk group. ming of the system. - -

-

PROGRAMMING ERRORS

Error

EO

Applies to: Meaning

Ail modes Invalid key pressed. Consult MAP for correct pro-
cedure. System Option 199 may not be enabled.

El Absorb Plan mode
Trunk Group mode
Control Plan mode

Number is not within the range of the
parameter being defined. Re-enter
parameter key defined.

E 2 All modes An attempt was made to leave the current mode
after some parameters were changed but before
ENTER or CANCEL was pressed. ENTER may be
used to write the new programming information
back to the non-volatile RAM or use CANCEL to ig-
nore all programming changes made since the last
time ENTER was pressed.

E 3 Control Plan mode
Table mode

The table number entered is not valid for the
current configuration. Re-enter a number which ex-
ists for the configuration of the extended non-
volatile customer RAM.
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PROGRAMMING ERRORS ICONT’D\

Error

E4

. _  _  _ _ _ __ __ _. . _. . _ _ _ - . _. _ _ . _ _ \----- -,
Applies to: Meaning

Table mode The table entry code is invalid for the table pro-
grammed. This occurs in the following situation:

1. A code of more than 3 digits in length for an
800-entry  or 20-range  table.

2. A code not in the range of 200-999 for an
800-entry  table.

E5 Table mode

3. A code which already exists or a code which
would be ambiguous in conjunction with the
existing table entries, for a 4-entry  table.

The table is full and cannot hold the entry.

E7 Configuration mode Configuration is not allowed because the Tone
Control card switches are not 7776 or the system
is not idle.

E9 Configuration mode A hardware failure was detected while clearing the
extended customer non-volatile RAM.

CONFIRM CODES

Error

c 5

Applies to:

Control Plan mode

Table mode

M e a n i n g

An attempt was made to assign a table which is
currently
assigned elsewhere. Pressing the confirm key will
de-assign the table from wherever it was previous-
ly assigned to assign it to the specified place.

C6 Table mode A request has been made to delete all entries in a
table. If CONFIRM is pressed all entries will be de-
assigned. The old data in the non-volatile RAM will
not be destroyed until the ENTER key is pressed,
and the table itself can be reprogrammed as
desired before the ENTER key is used.
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9. MULTI-DIGIT TOLL CONTROL ASSIGNMENT 9.03 Example 1: Allow Extension A to ALL
EXAMPLES local NNX codes and to the three N(O/l)X

General
codes - 212, 714 and 303. Deny access to the CO
operator and the complete toll network. (Fig. 9-1,
9-2)

9.01 This section contains two examples of
Multi Digit Toll Control. Each example lists

the conditions to be fulfilled and shows how to
complete the required programming forms.

9.02 These examples also contain a series of
f i g u r e s  t h a t  r e p r e s e n t  t h e  p i c t o r i a l

breakdown of the information. These Figs. should
be compared to the programming forms for com-
plete information pretaining to the examples.

EXTENSION A
TOLL ALLOWED ] CORI ) COR2 1 COR3

TRUNK
GROUP

t

1 CORI 1 COR2 1 COR3-

I
r3ra

CONTROL
PLAN

1
Fig. 9-l Control Plan Assignment

I CONTROL
PLAN 1

FIRST FIRST FIRST
DIGIT "0" DIGIT "1" DIGIT N(2-9)

I I
BASIC CONDITION 1 BASIC CONDITION 4 BASIC CONDITION 5

ALLOW
XNX CODES X(0/1)X  CODES

---------I ----------  ;;w------  ______
NO EXCEPTION NO EXCEPTION

TABLE TABLE

1313  3
T------
TABLE21 212 ALLOW ALL CALLS TO

714 LOCAL CO NNXAREAS

303
AND TOLL AREAS LISTED

IN TABLE 21

Fig. 9-2  Control Plan 1
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ICONTROd WN I HUL I’LAN
I I

DIAL
1-9 (BOO ENTRY)
21-33 (20 RANGE)

DIAL BASIC OR 51-73 (4 ENTRY)

1 - 1 5
OR qCOND clTABLE OR

DIALl-5 DELETE

(NOTE 1) (NOTE 1) c l

1

2

3

4

5

1

2

3

4

5

iOTE 1
-ALLOW ALL CODES EXCEPT THOSE LISTED IN THE TABLE SPECIFIEO TO REVIEW CONTROL PLAN ASSIGNMENTS

qDELETE - DENY ALL CODES EXCEPTTHOSE LISTED IN THETABLE  SPECIFIED

DISPLAY DISPLAY DISPLAY
BASIC CONDITION 1 BASIC CONDITION 2 BASIC CONDITION :

I



3FROM BASIC CONDITION-

OR TABLE NUMBERS CONTROLPLAN!

EXCEPTIONTABLE

THISTABLE LISTSALLTHE  CODESTHAT ARE ALLOWED

THIS TABLE LISTS ALLTHE  CODES THAT ARE OENIED  0

IF AN EXCEPTION TABLE IS TO BE APPLIEDTO THIS ENTRY

TO SEARCH FOR A SPECIFIC ENTRY TO DELETE THE ENTRY BEING DISPLAYED

IFTHE ENTRY DOES NOTEXIST DASHES NOTE: ANY OPERATION MAY BE PERFORMED
ARESHOWN  IN THE ENTRY DISPLAY. IN ANY ORDER.

TO DISPLAYTHE NEXT ENTRY IN THETABLE
AFTER AN ENTRY HAS BEEN SELECTED

TO DELETE ALL ENTRIES FROM ATABLE

c l

NEXT



9.04 Example 2: This example will parallel the
example outlined in sections 5.10 to 5.16.

The Control Plan assignment is again shown in
Fig. 9-3. Figs. 9-4, 9-5 and 9-6 show the Control
Plans required, with the completed installation
forms following. The required information is:

1. Local CO trunks are split up into two
groups, Trunk Groups 1 and 2.

2. Trunk Group #3 consists of tie trunks
into another PABX.

It will be assumed that, for Toll Control purposes,
there are three classes of users served by the
PABX:

User Group A. Upper Management

User Group B. Sales and Marketing

User Group C. All other users.

SECTION MITL9105/9110-98.212

1. Trunk Groups 1 and 2 (local CO)

User Group A: Complete allowal

User Group B: Allow all calls in home
area code (local and toll)
Allow all toll calls to area
codes 408, 209, 707
Deny all toll calls to other
area codes

A l l o w  t o l l  c a l l s  t o
613-592-2122
Deny operator access

User Group C: Allow local calls only
(primary calling area)
Deny operator access

2. Trunk Group 3 (tie)

User Group A: Complete allowal

User Group B: Complete allowal

User Group C: Deny Trunk access on
other- PABX (deny ‘9’)

We will also assume the following allowalldenial Allow everything else
conditions are desired for each user group with
each Trunk Group: Assign Control Plans as shown In Fig. 9-3.

Fig. 9-3 Control Plan Assignment
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tt

CONTROL
PLAN 1

FIRST FIRST FIRST
DIGIT "0" DIGIT "1" DIGIT N(Z-9)

t

I
BASIC CONDITION 2 BASIC CONDITION 3

ALLOW DENY
1 XNX CODES 1 - X(0/1)X CODES

I 1
BASIC CONDITION 4 BASIC CONDITION 5

ALLOW DENY
XNXCODES X(0/1)X CODES

-----!-I-------l
NO

EXCEPTIONS ALLOW ALL CALLS
BEGINNING WITH

I
NO

EXCEPTIONS

EXCEPTION
TABLE

21

l-408
l-209
l-707
l-613(-)

t I ALLOW ALL CALLS
BEGINNING WITH

EXCEPTION
TABLE

22

i-613-592-(-)

ALLOW ALL CALLS
BEGINNING WITH l-613-592-2122

RESTRICTION TABLES ASSIGNED

EACH ENTRY IN A RESTRICTION
TABLE MAY HAVE ADDED RESTRICTIONS
BY ASSIGNING ADDITIONAL TABLES
TOTHEENTRY.

tt BASIC ALLOW/DENY CONDITIONS FOR
EACH CALL ORIGINATION.
1 -OPERATOR ACCESS
2 -TOLL PREFIX + CO CODE
3 -TOLL PREFIX + AREA CODF
4 -CO CODE
5 -AREACODF.

ALLOW-ALLOW ALL CODES EXCEPT
THOSE LISTED IN THE
RESTRICTION TABLE

DENY DENY ALL CODES EXCEPT
THOSE LISTED IN THE
RESTRICTION TABLE

N = ANY DIGIT 2 9 "'.'
x= ANY DIGIT 0 - 9

Fig. 9-4  Control Plan 1
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tt CONTROL
PLAN 2

I
FIRST FIRST FIRST
DIGIT "0" DIGIT "1" DIGIT N(2-9) I

BASIC CONDITION 1
1

BASIC CONDITION 2 BASIC CONDITION 3
DENY DENY

1 - XNX CODES 1 X(0/1)X CODES

NO NO
EXCEPTIONS EXCEPTIONS EXCE!!lONS

tt ~AACSEICCAA:L~~,DG:~~T~~~.DITIONS  FOR ALLOW-ALLOW ALL CODES EXCEPT N = ANY DIGIT 2 9
THCSE  LISTED IN THE X = ANY DIGIT 0 - 9

1 -OPERATOR ACCESS RESTRICTION TABLE
2 -TOLL PREFIX + CO CODE
3 -TOLL PREFIX + AREA CODE DENY-DENY ALL CODES EXCEPT
4 -CO CODE THOSE LISTED IN THE
5- AREACODE RESTRICTION TABLE

Fig. 9-5  Control Plan 2
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FROMTRUNK
GROUPCORS

tt

FIRST
DIGIT "0"

CONTROL
PLAN 3

1 I I I I
BASIC CONDITION 1 BASIC CONOITION  2 BASIC CONDITION 3

ALLOW
BASIC CONDITION 4 BASIC CONDITION 5

ALLOW ALLOW
FIRST DIGIT "0" 1 XNX CODES

ALLOW ALLOW
1 - X(0/1)X CODES XNX CODES X(0/1)X CODES

L I
.__---------.--.----_-  ____ - _______ _

t

+T

1311 3

EXCE%ONS

L

NO
EXCEPTIONS 9 DENY ALL CALLS

EXCEPTION BEGINNING WITH 9
TABLE

52

t RESTRICTION TABLES ASSIGNED tt BASIC ALLOW/DENY CONDITIONS FOR ALLOW-ALLOW ALL CODES EXCEPT N = ANY DIGIT 2 9

EACH ENTRY IN A RESTRICTION
EACH CALL ORIGINATION THOSE LISTED IN THE X = ANY DIGIT 0 9

TABLEMAYHAVE ADDED RESTRICTIONS 1 -OPERATOR ACCESS RESTRICTION TABLE

BY ASSIGNING ADDITIONAL TABLES 2 -TOLL PREFIX + CO CODE

TO THE ENTRY. 3 -TOLL PREFIX + AREA CODE DENY - DENY ALL CODES EXCEPT
4 -CO CODE THOSE LISTED IN THE
5 -AREA CODE REST~~ICTION TABLE

Fig. 9-8  Control Plan 3
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APPLIES TO GENERIC 203ANDABOVE 1  EXTENSIONS

IFTENANT  SERVICE IS IN USE
ALL ENTRIES MADE ARE ASSIGNEDTO THETENANT NUMBER DIALED

I I
TO ENTER EXTENSION PROGRAMMING PRESS 1 EXTN 1TENANT

NUMBER

DIAL
l-112
OR

161-256
(SEE NOTE 1

DIAL
l-150
OR

c l

DELETE

DIAL
l - 5 0

q OR
PICKUP
GROUP

qDELETE
e

cl DIAL
EXTN CODE
NUMBER

SEE?lTES
2, 3, OR 4

COScl DIAL
NUMBER l-16 clENTERNAME

3 002 3
0 0 3 I 003

oov-
3

oo+ 4
oos- 3 00s
006 I 0 0 6 I3

NOTES:

4.TD  SEETHE NEXT EQPT NUMBERASSIGNEDASAN  EXTENSION:
ki  II . l .

1 . EQUIPMENT NUMBERS 161.256APPLlES  TO SX-200 ONLY

2. TO ASSIGN NON CONFLICTING SINGLE DIGIT DIRECTORY NUMBER ENTER N#,
WHEN N IS THE SINGLE DIGIT.

5 COR I-3APPLlES ONLY, IF TOLL CONTRDL(GENERIC  204/UP)IS  USED - -

3. TO REMOiE EXTENSION PROGRAMMING

‘.;.: :: ,,,,:I



APPLIES TO GENERIC 203 AND ABOVE

%
IFTENANTSERVICEIS IN USE

ALL ENTRIES MADEAREASSIGNEDTO  THETENANT NUMBER DIALED

TENANT
NUMBER

DJAL-IN TRUNKS

TO ENTERTRUNK PROGRAMMING PRESS

c l

TRUNK

DIAL
2-112
OR

162-256

(SEENOTE  1
AND 2)

0 5 8

OW

SEENOTEB

IIITYPE

DIAL
2, 4, 21.
OR 41
OR

c l

DELETE

DIAL
l-16

l-5
15

BUSYclLAMP
NUMBER nENTER

EOUIPMENT NUMBERS 162.256APPLlESTO SX-ZOOONLY

EVEN EOUIPMENT NUMBERS ONLY MAY BEASSIGNEDTO  TRUNKS

TYPE 2 = DIRECT INWARD SYSTEMACCESS VNL
.TYPE  4 = t)lAL  IN TIETRUNK(NON  CO)VNL
TYPE21 = OIRECTINWARDSYSTEM  ACCESS NONVNL
TYPE 41 = OIAL  IN TIETRUNK  (NON CO)NON  VNL

4.TO REMOVEATRUNKASSIGNMENT,
NOTETRUNKMUSTFIRST  BEREMOVED FROM TRUNKGROUP

GENERIC 202.OZTYPE CODE DISPLAY DEFAULTS
TO 1WHEN  TRUNK IS DELETED

5. TO SEETHE NEXT EOPT  NUMBER ASSIGNEDASATRUNK

pq pq . . .

6. COR l-3APPLlES  ONLY, IFTOLL  CONTROL(GENERIC  204/UP1  IS USED

MIT-EL
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, CLASS OF RESTRICTION
(TRUNKGROUP)

DIAL DIAL DIAL DIAL
I-12 1-2 1-3 l-15

OR OR

cl

DELETE

1 0Jwa-E

3 OWE 2 3
3 L&EASE

1

2

3

1

2

3

T O REVIEWCLASS OF RESTRICTION
OF ATRUrKGROUP ,ii-, % m D'y ,iii, ,=-,  ,-=-,

CORl CORZ COR3



l-lCDNTRDL  LUN I HUL I’LAN

DIAL
I-9 (800 ENTRY)
21-33 (20 RANGE)

CONTROL

c l

51-73 (4 ENTRY)
DIAL OR

PLAN I-15
OR qTABLE OR

DIALl-5 qDELETE(NOTE 1) (NOTE 1)

1
DEAJ  Y

2

/ 3

4

5 DENY
1 DENY
2

3
Davy

4 ALU  ti
5 D&NY
1

ALLOW

2

3 DEL&TE 3 ALLOW
4

5

IOTE 1 qADD -ALLOW ALL CODES EXCEPT THOSE LISTEO  IN THE TABLE SPECIFIED TO REVIEW CONTROL PLAN ASSIGNMENTS

qDELETE - DENYALLCODES EXCEPTTHOSE LISTED IN THETAELESPECIFIED TO REVIEW THE BASIC CONDITIONS

DISPLAY DISPLAY OISPLAY
BASIC CONDITION 1 BASIC CONDITION 2 BASIC CONDITION 3

:,:s  ;; ;
.;i,:.

.-.. mm.
.:.“:,
:;:,:. ,,,



FR
I
I OP

EXCEPTION TABLE

TOLL
;OM BASIC CONOITION- qCONTROLlTABLE  N U M B E R & CONTROL PLAN /

DIAL
1 - 7 3

TABLE NUMBER d/

TO SEARCH FOR A SPECIFIC ENTRY TO DELETETHE ENTRY BEING DISPLAYED

PRESS
r l

ADD EEFOREDIALINGEACHENTRY

I 1

am
707

THIS TABLE LISTS ALL THE COOES THAT ARE ALLOWEOm

THIS TABLE LISTS ALLTHE  CODES THAT ARE DENIED 0

FAN EXCEPTION TABLE IS TO BE APPLIEDTO THIS ENTRY

m I E%Ym
IFTHE ENTRY DOES NOT EXIST DASHES

NOTE: ANYOPERATION MAY BEPERFORMED IN ANYORDER
ARE SHOWN IN THE ENTRY DISPLAY.

TO DISPLAYTHE  NEXT ENTRY IN THETABLE
AFTER AN ENTRY HAS BEEN SELECTED TO DELETE ALL ENTRIES FROM ATABLE

DNEXT



FROM BASIC CONDITION-

ORTABLE NUMBER 3&L CONTROLPLAN/
THISTABLE  LISTS ALLTHECODESTHAT ARE ALLOWED !d

THIS TABLE LISTSALLTHE  CODESTHATARE DENIED 13

IF AN EXCEPTION TABLE IS TO BE APPLIED TO THIS ENTRY

1-9 (800 ENTRY)
21-33 (20 RANGE)

qENTER
TO SEARCH FORASPECIFIC  ENTRY TO DELETETHE ENTRY BEING DISPLAYED

[iiilm E%Y
IFTHE ENTRY DOES NOT EXIST DASHES NOTE: ANYOPERATION MAY BE PERFORMED IN ANYORDER.
ARE SHOWN IN THE ENTRY DISPLAY.

TO DISPLAYTHF  NEXT ENTRY IN THETABLE
AFTER AN ENTRY HAS BEEN SELECTED

TO DELETE ALL ENTRIES FROM A TABLE

.,
I:,,:

;.,‘+..:)



EXCEPTION TABLE
FROM BASIC CONDITION

ORTABLE NUMBER& CONTROL PLAN 1

TOLLqCONTROL
IFAN  EXCEPTION TABLE IS TO BE APPLIED TO THIS ENTRY

DIAL
1 - 7 3

THISTABLE LISTSALLTHECOOESTHATAREALLOWED  q
THIS TABLE LISTS ALLTHE  CODES THAT ARE DENIED [7

21-33 (20 RANGE)

TO SEARCH FOR A SPECIFIC ENTRY

H , E;&

TO DELETE THE ENTRY BEING DISPLAYED

H
IFTHE ENTRY DOES NOT EXlSf  DASHES NOTE: ANYOPERATION MAY BE PERFORMED IN ANYORDER.

A R E  S H O W N  I N  T H E  E N T R Y  D I S P L A Y

TO DISPLAYTHE NEXT ENTRY IN THETABLE
AFTER AN ENTRY HAS BEEN SELECTEO

TO DELETE ALL ENTRIES FROM A TABLE



FROM BASIC CONDITION
TOLL

ORTABLEN"MBER& CONTROLPLAN q
EXCEPTIONTABLE

CONTROL THISTABLE LISTSALLTHE  COOESTHATAREALLOWEO q
THIS TABLE LISTS ALLTHE  CODESTHAT ARE DENIED 0

c IF AN EXCEPTION TABLE IS TO BE APPLIEDTO THIS ENTRY

TABLE

~!~~ p] PRESS Fi BEFOREDIALINGEACHENTRV  , , DIAL

TABLE
1-9 (800 ENTRY)
21-33 (20 RANGE)
51-73 (4 ENTRY)

TABLE NUMBER 5x 9

TO SEARCH FORASPECIFIC  ENTRY TO DELETETHE ENTRY BEING DISPLAYED

HA R E  S H O W N  I N  T H E  E N T R Y  &LAYE;;;Y H
IFTHE ENTRY DOES NOT EXIST  DASHES NOTE: ANYOPERATION MAY BE PERFORMED IN ANYORDER.

TO OISPLAYTHENEJT  ENTRY IN THETABLE
AFTER AN ENTRY HAS BEEN SELECTED

TO DELETE ALL ENTRIES FROM A TABLE

qNEXT
.u-.’
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10. MULTI DIGIT TOLL CONTROL INSTALLA-
TION FORMS

General

10.01 The installation forms for system program-
ming are contained in Section MITL91051

9110-98-205. Programming of the system should
be performed as detailed in Section MITL91051
9110-98-210.

10.02 Configuration numbers available are:

1 - Automatic Wake-Up and Toll Control,
Standard (Generic 204)

2 - Toll Control Standard and Speed Call
Standard (Generic 205)

3 - Toll Control Basic and Speed Call Ex-
tended (Generic 205)

4 - Toll Control Extended (Generic 204)

10.03 After initialization the Extended RAM will
be set as:

l Both Absorb Plans empty and unassigned

l No Control Plans are assigned to any Trunk
Groups for any level of restriction

l All Basic Conditions set to allow

l No exceptions to Basic Conditions set

l All Restriction Tables are unassigned and
empty

10.04 Configuration and Initialization occur
together. A new configuration number can-

not be entered without initializing the PROM/RAM
Expander card.
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1. GENERAL

1 . 0 1 Speed Call is a feature of the SX-108
/SX-200  PABX when fitted with Generic

205 software. This feature allows the use of
common-use speed call tables by the PABX at-
tendant and by selected stations, and of personal
tables by selected stations. General descriptions
of the SX-100 and SX-200 PABX Systems are
contained in Sections MITLS  105-98-  100 and
MITLS  1 1 O-98- 100 respectively. These also
contain a listing of applicable documents for
these PABX Systems. Reference to some of
these documents are made in this Section.

1.02 The remaining Parts of this section are
concerned with the following areas:

. Part 2 - Description, including architecture
of the Speed Call feature to illustrate the
facilities and parameters of the feature

l Part 3 - Programming requirements to im-
plement the Speed Call feature. This is
supported by MAP’s which are contained in
Appendix 2

l Part 4 - Definition of the speed call num-
bers within the tables by the station user
and the attendant

l Part 5 - The display of speed call numbers
at the attendant console

l Part 6 - Using speed call numbers

2. SYSTEM DESCRIPTION

General

2.01 The basic elements of the Speed Call fea-
ture are speed call tables, which are used

to store speed call numbers which have been
defined (entered) by the attendant as common-
use speed call numbers; or defined (entered) by

Copyright MITEL Corporation 1980
*Trademark MITEL Corporation Page 1



SECTION MITL9105/9110-98-220

TABLE 2-  1
EXTENDED PROGRAMMING CONFIGURATIONS

Configuration Configuration Tables Available
Number Speed Call Toll Control

1 Automatic Wakeup and N/A 3 3
Toll Control Standard

2 Toll Control Standard 12 3 3
and Speed Call Standard

3 Toll Control Basic and 2 5 2 3
Speed Call Extended

4 Toll Control Extended N/A 4 5

selected station users for their personal use. A
speed call number consists of the outgoing trunk
group access number, and the proper number of
digits required to obtain the desired party. The
speed call number is called up and applied to the
trunk circuit, by the user dialing a speed call
feature access code, followed by the speed call
entry access number assigned for that speed call
number.

2.02 The foregoing overview is discussed in
detail in the following paragraphs. In ad-

dition a simplified typical system is discussed in
2.17 to which reference may be made while
reading the following paragraphs.

Speed Call Tables

2.03 There is only one type of speed call table
and it has the following characteristics:

. It has the capacity of containing a max-
imum of 56 digits

l The table can contain a maximum of 5
separate speed call numbers, each of any
number of digits, provided that the total
number of digits does not exceed 56.

2.04 The tables may be programmed for use as:

(a) Common-use tablei,  whereby the atten-
dant and selected stations may make use
of the tables on a Class of Service basis to
dial calls external to the PABX.

(b)  Personal tables, which are dedicated for a
selected station’s use.

Note: The assignment of these tables is done at
the time of programming.

Table Configuration Capacity

2.05 The number of speed call tables which are
available for use by a system is dependant

upon the type of configuration which is prog-
rammed by the installer. The PABX (with Generic
205 software) makes use of the PROM/RAM Ex-
pander which contains the necessary non-volatile
RAM memory for both Speed Call and Multi-Digit
Toll Control features. Table 2-1 shows how the
memory may be configured to meet various user
requirements for Speed Call and Toll Control Ta-
ble capacities. The particular Configuration re-
quired is programmed as shown in Section
MITLS  105/9  11 O-98-2 10 Appendix 2.

Table Assignments

2.06 Tables are assigned during programming
(Part 31, for use as common-use or per-

sonal tables. Those assigned for common-use
may be accessed by the attendant, or by stations
with the necessary Class of Service Options
(2.20). A personal table may only be a_ccessed  by
the station which has been assigned the table
during programming. These table assignments are
further discussed in the following paragraphs.

Page 2



SECTIBN  MITL9105/9110-98-220

Common-Use Tables Accessing Speed Call Numbers

2.07 Any station may access the speed call
numbers in the common-use tables under

the following conditions:

2.10 Every speed call number (common-use or
personal) is accessed by an access code

consisting of two parts, which are the speed call
feature access code and the speed call entry

access to a particular common-use table.
l If the station user has a personal table

speed call entry access number which is
the same as that for a common-use table,
only the personal table will  be accessed.

The station’s Class of Service (COS)  has access number.. ;.:_
the COS option (Table 2-3)  which allows

?.I::._. ,:‘.;
”2.11 Feature 32 when enabled allows a 1 to 4

digit number to be assigned and program-
med as the feature access code. The speed call
entry access numbers are pre-defined as two-
digit numbers, within the range of 10-99.  There-
fore the number of required digits to access a
speed call number may be a minimum of three.
The characteristics of the speed call entry ac-
cess numbers for common-use tables are dis-
cussed in 2.12 and those for personal tables are
discussed in 2.14.

2.08 Speed call numbers for common-use ta-
bles are entered by the attendant. These

numbers may also be displayed or changed by
the attendant on the console, except for those
numbers which have been assigned the attribute
“confidential”. Numbers may be set as confiden-
tial, at the time the number is entered. Once set
the number cannot be changed, or re-entered
unless System Option 217 has been set, and
cannot be displayed unless System Option 2 18
has been set.

Personal Tables

2.09 In contrast to common-use tables, a per-
sonal table is one which can only be used

‘by the one station to which it has been assigned
during programming. A station may have more
than one table (up to a maximum of 18)  assigned
to it. The following are other characteristics of
assigned personal tables:

(a) The station user enters the numbers, which
are required to be stored in the station’s
table(s)  (Part 4).

(b)  Personal table numbers cannot be dis-
played, and can be deleted or changed only
by the station user.

(c) The assignment of a table for personal ta-
ble use precludes the use of that table as a
common-use table, or as a personal table
for any other station.

Common-Use Speed Call Access

2.12 Speed call entry access numbers for
common-use tables are non-

programmable and each entry access number ac-
cesses a particular number entry in a particular
table as shown in Table 2-2. The first speed call
entry access number accesses the first speed
call number in a table, the second speed call
access number accesses the second speed call
number in the same table, and so on. If a table
has less than 5 speed call numbers the unused
access numbers will be ineffective.

2.13 For Configuration 2 (Table 2- I) only 12
common-use tables are available, so that

speed call entry access numbers 70 to 99 (Table
2-2)  are ineffective for common-use tables, as
tables 13 to 18 do not exist. For Configuration 3
there are 25 tables available. Table 2-2 indicates
speed call access numbers for all common use
tables. Tables 19 through 25 are available for
personal user assignments (Configuration 3 only).
It should be noted that any of the first 18 tables
may be programmed as a personal table if re-
quired, in which case it will not be available as a
common-use table. Common-use *tables are
made available to groups of stations by setting
Class of Service options (see Fig. 2-  I).
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TABLE 2-2
SPEED CALL ACCESSNUMBERS

COMMONUSE TABLES

Table Speed Call Entry
Number Access NumberRange

1 10-14
2 15-19
3 20-24
4 25-29
5 30-34
6 35-39

i 40-44 45-49
9 50-54

Table Speed Call Entry
Number Access Number Range

10 55-59
11 60-64
12 65-69
13 70-74
14 75-79
15 80-84

17 16 85-89 90-94
18 94-99

Personal Speed Call Access

2.14 The groups of speed call entry access
numbers are the same for personal table

users as those for common-use tables. Distinc-
tions between the use of these two groups of
speed call entry access numbers are listed below:

(a) Speed call entry access numbers for per-
sonal tables are selected and are program-
med when the table is assigned to an ex-
tension (MAP2 1 O-242).

(b)  Speed call entry access numbers are not
pre-defined on a one-to-one basis with a
table as is the case for common-use ta-
bles (Table 2-2).  See the typical example in
Fig. 2- 1 which shows that Access Number
range lo-  14 is fixed for Table 1, but the
same range is programmed for Table 1 1
when it is a Personal Table.

2.15 Other points with regard to personal table
speed call entry access numbers are as

follows:

(a) Two or more personal tables assigned to
one station cannot have the same group of
access numbers.

2.17 In order to illustrate the description of the
(b)  More than one station may have the same Speed Call feature an example-is given in

group of speed call entry access numbers, Fig. 2-  1. This example should not be considered
because each personal table is unique to typical, in that certain aspects have been em-
that station. phasized to illustrate all possible combinations

(cl  A speed call entry access number range
p r o g r a m m e d for a personal table
precludes the user from accessing a
common-use table bearing the same num-
ber range even if the COS,  options would
allow it.

Saved Number Redial

2.16 A saved number redial facility can exist
only for a personal table user. This at-

tribute can only be added when programming,
and can only be used with a DTMF telephone. It is
always held by the last access number of the
personal table. Only one number may be stored
for redial even though more than one table may
be assigned to the extension. When the attribute
is programmed the number digits available for the
“saved” number are the digits remaining, after the
entries for the other telephone numbers in the
table. Note that the “saved” number includes 1 or’
more digits for trunk group access. For further
details refer to 4.10 and 6.06.

Note: The saved number redial facility cannot be
used when tenant service is employed.

System Example
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TABLE 2-3
SPEED CALL TABLE COS OPTIONS

I COS Ootion Tables

85
86

Fill
89
90
91
92
93

1 and 2
3 and 4
5 and 6
7 and 8
9 and 10
11 and 12
13 and 14
15 and 16
17 and 18

which may occur under different circumstances.
These aspects are discussed with respect to the
following areas:

. Table assignments
l Speed Call Entry Access Numbers
. COS Options
l Classes of Service

2.18 The tables, as shown in Fig. 2-  1, are as-
signed as a mix of common-use and per-

sonal tables. When Configuration 2 is program-
med only 12 tables are available, while Con-
figuration 3 provides 25 tables. Note that tables
19 through 25 may be used only as personal
tables. Tables are assigned in pairs by means of
COS options (Table 2-31,  when used as
common-use tables, but are separately assig-
nable when used as personal tables. For example
tables 18, 24 and 25 are shown as assigned to
Extension 403.

2.19 The assignment of speed call entry access
numbers shown in Fig. 2-l emphasizes the

following points:

(a) Some tables may not require the maximum
range of speed call entry access numbers
(e.g. that for Table 4 shows only 3 access
numbers; 25, 26 and 27).  This may be due
to the need to store numbers of excessive
length, or the need simply to store no
more than three numbers in this table.

(b)

(cl

(d)

2.20

SECTION MITL9105/9110-98-220

The last number of an access range for a
personal table can be used for saved num-
ber redial (2.16) (e.g. access number 74 for
table 24).

Tables 12 and 18, have the same access
numbers,which is permissible for personal
table use (2.15 lb)).

Tables 3 and 7, have some duplicate ac-
cess numbers. The system precludes the
station assigned to table 7 (personal use)
from accessing these duplicate numbers in
table 3, (common use) even though the
COS options allow it (2.15 (c)j.

The COS option, when programmed in a
particular Class of Service, allows access

of its associated tables to the common-users
which have been programmed for that Class of
Service. Table 2-3 is a list of the COS options
which control access to common-use tables, and
show which COS options allow access to which
common-use tables. However if a particular table
has been programmed as a personal table it can-
not be used as a common-use table (2.09 (c)).  All
or any combination of speed call COS options
can be assigned to any COS.

2.21 It should be noted that a station with a
personal table may also have access to a

common-use table, provided that the station user
is also a member of that Class of Service which
can access the common-use table. However, if
the user has a personal table which has an access
number which is identical to that for a common-
use table entry, then when that access number is
dialed the user will access the personal table, not
the common-use table, although the user has the
COS option for that table programmed in the
Class of Service.

2.22 Programming the Classes of Service de-
termine which groups of stations may ac-

cess particular groups of common-use tables.
For example in Fig. 2-  1 the members of Class of
Service Number 1 may only access tables 1 and
2. These Classes of Service, can then determine
the particular needs of groups of stations within
a PABX system, and configured accordingly. Ta-
ble 2-4 illustrates the various parameters dis-
cussed above, as they apply to Fig. 2-  1.
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Extension
Number

2 0 1 1 and 2

2 3 2 3 to 6

3 9 3

2 1 0

2 1 1

4 0 3

3  t o  6,7

3 to 6, 11

12 6 5 - 6 9

18, 24 lo- 14; 65-69
2 5 7 0 - 7 3

TABLE 2-4
SPEED CALL  OPERATING CHARACTERIST ICS

See Fig. 2- 1 for which the following characteristics apply.

Speed Call Speed Call
Table Entry Access

Number Number

10-14;  1 5 - 1 9

2 0 - 2 4 ;  2 5 - 2 7
30-34; 3 5

2 0 - 2 2 ;  23,24;
2 5 - 2 7 ;  3 0 - 3 4 ;

3 5

2 0 - 2 4 ;  2 5 - 2 7 ;
30-34; 35;

1 0 - 1 4

Characteristics

Extension 20 1 is a member of Class of
Service 1 with speed call access to Tables
1 and 2.

Extension 232 is a member of Class
of Service 3 with speed call access to
Tables 3 through 6. Not all of the table
access codes are used.

Extension 393 has same COS access
to tables 3 to 6 as Extension 232
except as noted herewith. Table 7 is added
as a personal table, with access numbers
20-22. Extension 393 will not be able to
access the speed call numbers held in
Table 3 with the same numbers; but can
access those in Table 3 with access
numbers 23 and 24 (see 2.14(a)  and
2.15kI).

Extension 2 10 has the same
speed call access as Extension 232
but with the additional access to personal
Table 11. Note that Tables 1 and 11 have
similar access numbers but the extension
cannot access Table 1 because it is not a
member of Class of Service 1.

Extension 2 11 has access only to personal
Table 12. Tables 12 and 18 have the
same access number range, but because
they are programmed for different
extensions no conflict arises (see 2.151b)l

Extension 403 has access only to
personal Tables 18, 24 and 25. The last
access number for Table 24 is programmed
as a Saved Number Redial number (see
2.161.

P a g e  6



I!
”
N
L

EXAMPLE
iXTENSlONS

CLASSES
OF

SERVICE
cos SPEED CALL

OPTIONS ACCESS NUMBERS TABLES

C

I

20-24
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393
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-

20-22
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, 1

I
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11
I I

2114 65-69+ 12

65-69
I

403N I
70-73
1 24

(74 = REDIAL)

10-14
25
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TABLEi 1-12
AVAILABLE FOR
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PERSON,AL  USE I

CONFlGURATlOl

TABL& l-18
AVAILABLE FOF
COMMONOR
PERSONAL USE
AND TABLES
19-25 FOR

PERSONAL USE



SECTION MITL9105/9110-98-220

3. PROGRAMMING

General

3.01 Programming the SX- 1 OO/SX-200 PABX
for the Speed Call feature consists of the

following steps.

(a)

(b)

(c)

(d)

(e)

(f)

(cl)

Comptete the installation Forms (included in
Section MITLS  105/9  1 1 o-98-205) with
respect to Speed Call. Examples showing
typical entries are shown in Figs. 3- 1 and
3-2.

Determine the requirements of the Multi
Digit Toll Control feature and the Speed
Call feature to arrive at the necessary
Configuration (Table 2- 1).

Ensure that the PABX is fitted with Generic
205 Software, and that the System in-
cludes a PROM/RAM Expander.

In the programming mode enter the System
Options, Speed Call Feature Access Code
and COS’  Options required for Speed Call
(see Section MITLS  105/9  1 1 O-98-2 10).

Place the PABX in the Extended Program-
ming Mode, initialize the extended RAM and
choose the proper Configuration (see (b)).
This may only be performed when the
system is idle.

Perform the required programming to en-
able the Speed Call feature. This procedure
is amplified in 3.09-3.12. This step is only
necessary if personal speed call tables
have to be assigned.

When all programming is completed the
console is returned to the normal
operational state. The defining of speed
call numbers is done in this state as de-
tailed in Part 4.

Installation Forms

3.02 The following Speed Call Installation Forms
are supplied w i t h Section

MITLS  105/9  1 1 o-98-205 Installation Forms:

. Form SC- 1 Speed Call Table Allocations
l Form SC-2 Personal Table Programming

F o r m

3.03 Form SC-1 is used to list a speed call
table as a common-use table or as a per-

sonal table; and includes data concerning the
equipment number and COS assignments, and
whether the saved number redial facility is en-
abled for any of the tables. This information is
tabulated and then used in conjunction with Form
SC-2 to perform table programming. The infor-
mation is also used to provide the attendant, and
a personal table user with basic data (required to
define the speed call numbers). An example of
Form SC- 1, based on Configuration 3 in Fig.
2- 1, is shown in Fig. 3- 1.

3.04 The personal table information compiled on
Form SC- 1 is entered on Form SC-2. This

form is used to program the required data as
detailed in later paragraphs. Upon completion of
programming the speed call entry access number
and whether the saved number redial is enabled is
entered on the Speed Call Number Record Card
(3.13). Example entries, again based on Fig. 2-  1,
are shown in Fig. 3-2.

Standard Programming

3.05 The data entered on Forms SC-1 and SC-
2 are used to program the Speed Call Fea-

ture as described in the following paragraphs.

3.06 The Speed Call options and features are
entered at the same time as those for

other options and features needed for the PABX
user’s requirements and in the following
sequence:

. System Options
l Feature Access Code
l COS Options

3.07 A feature access code has to be assigned
for Speed Call. This feature number is 32,

and it must be programmed in the Standard Pro-
gramming Mode, in the same manner as other

Page 8
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I@MITEL SPEED CALLTABLEALLOCATIONS FORM SC-I

1 ENTRY ACCESS 1
TABLE 1 NLJYBERS 1 JJPlTl-  REDIAL CLASSOFSERVICE

RI,  lllnrn

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 7 90-94

1 8 165

NOTES: I.STRIKETHROUGH  NUMBERSIN COMMON-USECOLUMN,
IFTABLE IS TO BE A PERSONALTABLE; THEN ENTER
NEWENTRYACCESS NUMBERSIN PERSONALCOLUMN.

2. CHECK (/) IN REMAINING COLUMNS AS REQUIRED IN
RESPECTTO EACH TABLE.

Fig. 3-l Sample Entries, Form SC-1
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MITEL PERSONAiTABLEPROGRAMMlNG  FORMSC-2
(SYSTEM MUST BE IN EXTENDED PROGRAMMING)

PRESS  C A L Lr-lS P E E D

I I
GENERIC 205

DIAL EQUIPMENT NO.
(l-112:  161-256)

DIAL TABLE NO. O R  D E L E T E DIAL ACCESS NO ADD OR DELETE

1

2

3

4

5

I I

7 04% 20 .
a

9 n

IO .

11 f 01s

12 %+  P 1 63

1 3

I

I I 1 I
1 4

S E E
N O T E
5 TO

E N T E R
D A T A

I I I
1 5 I

I I I I I I I

I 16 I I
1 7

ia

19

20

16s’ 65

I I ! I I I I
2 1

22

, 23

24 1K 70 IN

25 16,’ IO

N O T E S

1 Use the entrres  made on Form SC-l for the Personal tables by franscribrng
these in turn to their respective columns against the same Table numbers on
Form SC-2. Common-use tables have blank entrres

2. Only the first Access Number for each Personal table IS  requrred  to be entered
The remaming  access numbers are automahcally  allocated fcr that table.

3. The Saved Number Redial operatron  IS rnrtrally omdted  if not requrred  For sub
sequent programmrng  see Notes 8 and 9.

4. Personal table data IS programmed rn Extended Programmmg  Mode See Sec-
tion MITL9105/9110-98-210  Appendix 2 for full details.

5. The ENTER button may be pressed at any time to enter data, or pressed when
all data IS  entered

6. Removmg a Personal table removes all its contents, Access Numbers and Redral
value (if any)

7 To remove a Personal table. , >

8 .  To add a Redral  attribute:

9. To remove a Redial attribute

10. To chanae  a Speed Call Access Number:

‘8””
-
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(a) Basic Programming

(b) Extended Programming

:
,-:_:....

Fig. 3.3 Programming Console Overlay Designations
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feature access codes. To minimize the number of
digits to be dialed for speed call the access code
should be preferably a single digit code. A con-
flitting  single digit entry access code of the
form N# must not be assigned. It is used to
access the following functions:

MITL9  105/9  1 1 O-98-2 10, MAP2 1 O-244), in
order that the actual speed call numbers may be
entered in the enabled tables as detailed in Part 4.

Speed Call Number Record Cards

. Outdialing speed call numbers from the
stations, or from the attendant consoles
(Part 6)

l Definition or deletion of speed call num-
bers (Part 4) from stations or from the
attendant consoles

3.08 The COS options govern the station access
to the numbers in the common-use tables.

Each COS option allows access to a pair of ta-
bles. See Fig. 2-  1 for an example of this ap-
plication. If any of the tables 1 through 18 have
been assigned as a personal table then only the
assignee may have access to it, irrespective of a
COS option set up.

Extended Programming

3.13 The Speed Call Number Record Form SC-3
is intended to be a record of common-use

speed call numbers for the user. Initial basic data
is entered on the form by the installer and then
handed to the user for completion. When com-
pleted the user compiles lists of the speed call
numbers together with their Entry Access num-
bers, according to the Class of Service and dis-
tributes them to the relevant stations of concern.
Form SC-3 is maintained by the user as a master
record which may be subsequently updated when
changes occur.

3.14 Each Speed Call Number Record card is
inscribed by the installer with regard to the

following particulars:
3.09 The personal tables are programmed in the

Extended Programming Mode. This includes
assignment of tables (and Saved Number Redial
enabled if required). MAP2 1 O-22 1, Section

. the COS numbers to indicate the group of
stations (Class of Service) which will ac-
cess the common-use table

MITLS  105/9  1 1 O-98-2 10 details this procedure, .
and Fig. 3-3 shows the Extended Programming the speed call feature access code.

I

Overlay which is used for this procedure. writing the word “PERSONAL” in the Speed
Call Number column against a table which

3.10 Tables are automatically al lotted as has been assigned for personal use.

common-use tables when the System is
initialized and thus do not require programming.
When a table is programmed as a personal table
(3.1 1) it negates the use of that table as a
common-use table. Subsequent deletion of a
personal table restores the table as a common-
use table (see MAP2 1 O-243).

3.11 While in the Extended Programming Mode
the personal tables are programmed, by

3.15 The particulars are obtained from Form
SC-l after all programming has been

completed, and the PABX is returned to its nor-
mal operating state. When so inscribed the SC-3
forms are given to the user for the numbers to
be defined (Part 4) and distributed as indicated in
3.13. An example of Form SC-3 completed for
Table 6 (Fig. 2-  1) is shown in Fig. 3-4.

using the information which had been previously
recorded on SC-2. Fig. 3-2 is an example of
entries made in Form SC-2 and shows the prog-
ramming procedure. In addition MAP2 1 O-242
details these procedures, and includes typical
display examples.

Personal Speed Call Directory

3.16 The personal table user is provided with a
Personal Speed Call Directory which will

have that user’s basic data entered by-the instal-
3.12 When all extended programming is com- ler. The basic data, which is to be entered in the

pleted the PABX is returned to its normal Speed Call Directory after programming, is as
operational state (see Section follows:

Page 12
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l-i  i i i i i i i

:.:.
: ::-

.:-

: .:.

:’

Fig. 3-4  Sample Entries, Form SC-3
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Listing your speed call numbers
Essential data for your use is
entered at the right by the installer.

Use onlv the ranaes of checked
Entry Access numbers.
On the followina tables write

Extension Number:

Feature Access Code:

in the first of your  Entry
Access numbers followed by
your first telephone number.
The number must have the
trunk group access digit(s)
entered first. Use the ‘IT”
column to keep a tally of
digits entered. Use a fresh
line to enter the next Entry
Access number and its
associated telephone number.

Entry Access Numbers

Note the information at the foot of each table.

Fig. 3-5 Sample Entries, Personal Speed Call Directory
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. the speed call feature access code

. the extension number
. whether a number redial (and its Entry Ac-

cess number) is enabled
. the Entry Access numbers assigned to the

user.

3.17 An example of this type of entry, based on
Fig. 2- 1, is shown in Fig. 3-5.

4. DEFINITION OF SPEED CALL NUMBERS

General

4.01 Speed Call numbers are defined (entered
into the tables) by the user. The user is

either the attendant, for numbers to be defined in
the common-use tables, or the station user for
numbers to be defined within the personal ta-
ble(s).

4.02 The personal table user cannot define the
last number in his allotted table if it has

been enabled for the Saved Number Redial facil-
ity (2.16). Note that a personal user may have
more than one personal table, but only one table
of a set can have the Saved Number Redial facil-
ity.

inserts a pause without this entry after the
trunk group access code, if the speed-
dialed number is used by the attendant.

. Key Sequence “*2”. This code causes the
number not to be outpulsed until dial tone
is obtained. This code may be entered at
any point and more than once. The system
waits for dial tone after the trunk group
access code without this sequence, if the .:::
speed-dialed number is used by an exten- . :.:
sion. A “*2”  sequence after the trunk group
access code would be ineffective. System
Option 136 (limited wait for dial tone) is
applicable to this entry.

l Sequence “*3QQ”.  When entered at any
point within the number, it enables user-
dialed digits to be inserted. See 4.05 for
details of this facility. Only one “*3QQ”  en-
try can be made per speed call number.

4.05 The key sequence “*3QQ”  may be inserted
at a required point within the speed call

number (step 4, Table 4- I),  to enable the station
to manually dial digits at this point when the num-
ber is being used. The “QQ” portion of the key
signifies the number of digits which are to be
manually dialed, and has a range of 0 1 to 16. This
number must include the leading 0 when being
entered. Only one set of manually-dialed digits is
allowed for each speed call number.

4.03 The installer writes the necessary infor-
mation on the Speed Call Number Record

cards (3.13) or in the Personal Speed Call Direc-
tory (3.161,  which are given to the user. The
customer uses this information in conjunction
with the speed call number - defining procedure
as described below, and the instructions con-
tained on these documents.

4.06 The special key sequences occupy digits
within the table as follows:

l Key Sequence “*I”  occupies 1 table digit
l Key Sequence “*2”  occupies 1 table digit
l Key Sequence “*3QQ”  occupies 2 table

digits

Defining Personal Numbers

4.04 The dialing sequence for a station to de-
fine a personal speed call number is shown

in Table 4- 1. During Step 4 special key sequen-
ces may be entered as required. These key
sequences may be entered to provide the fol-
lowing facil it ies:

. Key Sequence “*I”. This code causes a 5
second pause to occur when the number is
used. This may be required when a trunk is
first seized. This code may be entered at
any point and more than once. The system

4.07 The special key sequences require a DTMF :
telephone for their entry, but once entered

a DTMF or rotary-dial telephone may be used to
employ the sequences. See Fig. 3-4 which il-
lustrates special key sequences and note the
digits count for these sequences.

Defining Common-Use Numbers

4.08 The dialing sequence at the console keypad
to define a common-use speed call num-

ber is similar to that for the station (4.04) and is
shown in Table 4-2.
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TABLE 4-  1
DEFINING PERSONAL TABLE NUMBERS

step Act ion Remarks

1 Lift handset Listen for dial tone

2 Dial Speed Call Reorder tone is returned if System
Access Code Option 2 18 Speed Call Enable is not set

3 Dial 0 A short tone burst is heard indicatingthat the system
is ready to accept the speed call number.

4 Dial Speed Call Reorder tone is returned if the entry access
Entry Access number does not exist for the assigned table
Number

6 Dial Speed Call 1. First digit(s)  entered must be that for the Trunk
Number Group access.

2. If a digit is input which would cause an overflow
of the table, reorder tone is returned when it is
entered. Going on-hook clears the number being
entered.
3. Special key sequencesmay be entered. See 4.04

6 Go on-hook Terminates definition of number. If no number was
dialed (Step 51  then any entry which may have been
held is cleared.

4.09 The special key sequences (4.04) for per-
sonal table users are also effective for

common-use numbers. In addition when a
common-use table number is to have a con-
fidential attribute, the sequence ~4 is entered
(Step 4, Table 4-2) at any point within or at the
end of the speed call number. This inhibits the
display of that number by the attendant unless
System Option 2 18 has been enabled.

Saved Number Redial

4.10 The saved number redial procedure is ap-
plicable only to personal table users

(stations), and only if the number redial attribute
has been programmed (2.161,  for the last speed
call entry access number of the table. Only DTMF
telephones can “save” a number dialed on a trunk.

4.12 This procedure causes the following
sequence to take place:

(a) Deletion of a previous “saved’ number if it
had been stored in the table.

(b)  The dialed number including the trunk
group access code is stored as the last
number of the speed call table.

(cl  A short burst of dial tone is returned to
the user, and the user goes on-hook, or
continues with the call.

Note: If the number dialed exceeds the remain-
ing allowable digit capacity of the table
(total 56 digits) no dial tone is heard and
no trunk digits are stored.

4 . 1 1 To store a number for subsequent use the 4.13 Dial tone may not be returned after the
station user dials “*”  within 10 set after foregoing procedure because a pause of

the last digit dialed on the trunk circuit. longer duration than the interdigit timeout (10
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TABLE 4-2
DEFINING COMMON-USE TABLE NUMBERS

S t e p Act ion Remarks

1 Dial Speed Call Reorder tone is returned if System Option 2 16
Access Code is not set.

2 Dial 0

3 Dial Speed Call 1. Reorder tone is returned if System Option 2 17
Entry Access is not set, or
Number 2. The number was previously programmed as

confidentialand System Options 217 and 2 18 are not
set, or
3. The Access number given referencesa table which
has been assigned as personal.

4 Dial Speed Call 1. First digit(s)  entered must be that for the Trunk
Number Access Group. If not entered it will cause an aborted

call when used.
2. If a digit is entered which would cause an
overflow of the table, reorder tone is returned when
it is entered. Pressing the CANCEL key clears the
number being entered.
3. Include the sequence *4 if the number is to be
confidential.See 4.09

5 Press Console Terminatesdef inition of number
R E L E A S E  k e y

sec.) before the * digit, causes the * digit to be
ignored. The call will progress as usual and the
number is not stored in the table.

. Personal Table numbers
l Confidential numbers, if System Option

218 is not set

4.14 To use the number stored as a number
redial in the table, the user follows the

5.02 The procedure for displaying a number is
as follows:

procedures outlined in 6.06.

4.15 To delete a saved number follow the same
procedures as for the personal speed call

numbers (Table 4-  1).

5. DISPLAY OF SPEED CALL NUMBERS

5.01 The attendant may display any speed call
number on the console, provided that ac-

cess is allowed to that number. The attendant is
not allowed to display:

. Dial Speed Call Access Code
l Dial #
l Dial Speed Call Entry Access Number
l Dial # (or any other key pad digit)

5.03 The speed call access number appears in
the console SOURCE display, with the first

eight digits of the speed call number appearing in
the DESTINATION display. Keying of the # or any
other keypad digit causes the DESTINATION dis-
play to scroll left by one digit, and the ninth digit
of the number to appear in the rightmost posi-
tion. Repeated operation of any keypad digit
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causes the display to successively scroll left, un-
til the last digit of the number appears in the
rightmost position of the DESTINATION display.
Scrolling will not continue beyond this point.

5.04 The display procedure shown in Fig. 5-l
applies to a table which has a speed call

access number 70, and a speed call number de-
fined as 9*3035551212.  The Speed Call access
code has been programmed as 78 in the exam-
ple. The console RELEASE key is pressed to clear
the display.

5.05 If the attendant can display confidential
speed call numbers (i.e. System Option 2 18

is enabled), then when such a number is displayed
the last two digits in the SOURCE display will be,I 4”. Fig. 5- 1 illustrates this attribute.

6. SPEED CALL USAGE

General

6.01 The stations use the same procedure as
the attendant to call numbers. This pro-

cedure is:

.

.

.

6.02

.

.

.

6.03

Dial Speed Call Access Code
Dial Speed Call Entry Access Number
Dial manual digits, if required (4.05). The
system starts dialing whenever the requir-
ed number of digits is entered. Digits in
excess of the required number are ignor-
ed. If the number of digits dialed are less
than that specified a “#”  terminating digit
must be used.

The above entry results in one of the fol-
lowing actions:

Dialing of the speed call number (6.05 and
Table 6-  1)
Busy tone is returned if a free trunk can-
not be obtained
Reorder tone is returned because of one
of the reasons stated in 6.04.

If neither busy nor reorder tone is heard
by the caller the call procedes in the usual

manner. If the caller hears busy tone, the handset
should be replaced and the call attempted at a
later time,

6.04 Reorder tone is heard by the caller after
dialing the speed call access number, if

one of the following conditions exist:

(a)  The station does not have the required
Class of Service for the dialed number to
access the common-use table.

(b)  The number dialed is not valid for a per-
sonal table assigned to the station, and if
considered as a common-use table access
number the number is already assigned to
another station’s personal table.

(cl The common-use table is not available in
the current configuration.

(d)  The Speed Call feature is not enabled.

(e)  The call is denied by Toll Control para-
meters in the case of the personal table
user, (or intercepted to the attendant if
System Option 1 16 is enabled).

(f)  The first digit(s) of the entry accessed is
not a valid trunk group access code.

6.05 The sequence of events which take place
when a speed call number is used is shown

in Table 6- 1, and assumes that the proper ac-
cess numbers have been used.

Saved Number Redial

6.06 The number redial procedure is applicable
only to personal table users (stations), and

only if the number redial attribute has been pro-
grammed and if the extension is a DTMF tele-
phone set. The number to be used was entered
as outlined in 4.10. The procedure to use the
number is as follows:

(a) Lift handset and listen for dial tone.

(b)  Dial Speed Call Feature access code.

(cl  Dial Entry Access number (of the Number
Redial entry),
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TABLE 6- l
SPEED CALL NUMBER OUTPULSING

Step Event Remarks

1 Caller dials Speed Call Manually-dialed digits are inserted
Access Code, followed immediately after dialing the Speed Call
by Speed Call Entry Entry Access Number. When outpulsed (Step 4)
Access Number, and they are automatically inserted in the correct
manually - dialed digits lif place within the speed call number.
required)

2 The first digit(s)  of the If all trunks are busy, including
number locate the any in an authorized overflow group, then busy

tone
trunk group is returned to the caller. No camp-on or

callback facility applies to this application.

3 A free trunk is seized An automatic”Wait for Dial Tone”
(Note 1J condition occurs. This occurs regardless of whether

a “*2”  (see 4.041 had been included in the speed call
number or not. If System Option 136 (limited wait for
dial tone\  had been enabled, then the number will be
outpulsed after the timeout period.

4 Speed Call number digits Outpulseddigits are subject to the trunk group
are outpulsedon the trunk programming (e.g.  rotary dial or DTMF digits may
(Note 11 be programmed). When DTMF to RD conversion

is used the * digit cannot be used as a
manually-dialed digit. During outpulsing the caller is
split from the outgoing call.

5 An audio connection is When called party answers, the call proceeds
completed between calling party in the normal manner.
and trunk circuit

Note 1: When the attendant is outpulsingan entry, all *2 special sequencesare treated as *l.

I
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OPERATION

THE FOLLOWING SEQUENCE
IS DIALED:

1. DIAL 78
2. DIAL #
3. DIAL 70
4. DlAL#(ORANYOTHER

KEY PAD DIGIT)

RESULTS

THECONSOLESOURCEAND DESTINATION
DISPLAYS SHOW THE DIALED DIGITS
AT RIGHT.

CONFIDENTIAL DISPLAYED DIGITS
ATTRIBUTE

ENTRY
ACCESS l-1
NUMBER I- 1

E;T
CLASS

0 0 0
RCL DID MAN

DEFINED SPEED_ -
CALL NUMBER

Lp%J

OPERATION

5. DIAL #(ORANYOTHER
KEY PAD DIGIT)

RESULTS

DESTINATION DISPLAY SCROLLS LEFT
AND REVEALS NEXT DIGITOF
NUMBER.

[ml

OPERATION

6. REPEATED KEY PAD DIGIT OPERATION

RESULTS

DESTINATION DISPLAY SCROLLS LEFT
FOR EACH KEY PAD DIGIT OPERATION
BY ONE DIGIT, UNTIL COMPLETE NUMBER
HAS BEEN REVEALED.

NOTE: WHEN LAST DIGIT IS DISPLAYED THE DISPLAY WILL NO
LONGER SCROLL IRRESPECTIVE OFTHE  NUMBER OF KEY
PAD DIGIT OPERATIONS.

Fig. 5-I Speed Call Number Display Example
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Toll Restriction/Toll Control

6.07 If it is required to delete a saved number
for any reason perform the following pro-

cedure:

(a) Lift handset and listen for dial tone.

(b)  Dial Speed Call Feature access code.

(c)  Dial “0”

(d) Dial the Saved Number Entry Access num-
ber.

6.08 If the PABX  was programmed to include
Toll Control or Toll Restriction features it

should be noted that numbers entered in personal
tables are subject to toll restriction or control,
but those for common-use tables do not have
this restriction or control.

I.P a g e  2 1
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GENERAL

1.01 This section describes the attendant func- Release Loop Operation
tions of the SX-lCO/SX-200  Attendant Con-

sole and contains a brief description of each but-
ton and display. For a full description of all
features provided by the SX-100 and the SX-200
PABX’s refer to Section MlTL910519110-98-105.

2.03 Release loop operation is used by both the
SX-100 and SX-200 systems. This method of

1.02 Reason for Issue. This section has been
issued to incorporate the description of the

attendant console when used with the SX-100 and
the SX-200 PABX.

operation allows the attendant to camp-on, or
connect a call to a trunk or extension, and release
from the call before the called number answers. If
the released call is not answered within the
selected recall time period, it is returned to the
console as a recall.

2. INTRODUCTION

General

2.01 The attendant console (Fig. 2-1) is designed
specifically for use with the SX-100 and

SX-200 PABX’s. The console provides the atten-
dant with a number of unique features which in-
crease the speed of operation and ease of call
processing.

2.02 The following physical features are provid-
ed by the attendant console.

l Ivory Base, Black Faceplate

l 12 Button Dial Pad

l 30 Operating Keys and LEDs

l 10 Trunk Group Busy indicators

l 3 Alarm Indicators

l Calling and Called Number displays

l Busy Lamp Field

l Digital Clock

l Digital Date

l Call Waiting Display

0 MITE1 Corporation 1980
l Trademark of MITEL Corporation P a g e  1
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Alarm indicators
Call Waiting Indicator
Digital Clock
Trunk Group Busy Indicators
Busy Lamp Field
Calling Number Display
Called Number Display
Dial Pad
Operating Keys and LED’s

Fig. 2-1  Attendant Console

Multi-Tenant Service
2.04 A maximum of two attendant consoles may

be used with either the SX-100 or the SX-200
PABX. In multi-tenant service the consoles may
be assigned as shared consoles (any attendant
may answer or originate any call to any tenant) or
assigned to individual tenants (attendant console
1 is assigned to tenant 1 and attendant console 2
is assigned to tenant 2 (tenants 3 and 4 will be per-
manently in Night Service 1). If multi-tenants are
assigned to a console, the attendant must dial the
number of the tenant when originating any call for
that tenant. This allows all tenants to use the
same numbering plan if desired.

3. PHYSICAL DESCRIPTION
General

3.01 The major components of the attendant
console are interconnected by a connec-

torized cable harness, allowing easy replacement
of a defective item. The following paragraphs
describe each of the major components as shown
in Fig. 3-1.

Console Housing

3.02 The console housing consists of a formed
aluminum base holding the cable harness,

Power Fail Transfer (PFT) switch, console connec-
tor, and handset/headset jacks. The PFT switch
and the console connector are located on the
base of the console. Located at either end of the
console housing is a handset/headset jack. These
jacks allow the use of a standard G-3 type handset
or a lightweight headset. The overall dimensions
of the console housing are 13.75in.  (349mm) wide,
9.25in.  (234mm) deep, and 6.8in.  (172mm) high.

Page  2
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DISPLAY

/
ASSEMBLY

/
FACEPLATE

-z7 h LOCATING

w L- CONSOLE

Fig. 3-l Attendant Console Major Components
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Dial Pad

3.03 The console dial is a conventional 12 button
key pad minus the tone generators. The pad

is connected to the console key assembly mother
board by a connector-ended cable.

‘Key Assembly

3.04 The key assembly consists of the console
mother board, three key strips and three

LED strips. Each key strip holds ten non-locking
keys and plugs into the mother board, the strip be-
ing secured to the mother board by four screws.
The ten LEDs  associated with each key strip are
mounted on a single printed circuit board, which
plugs into the key strip to form a single assembly.
The complete key assembly is attached to the
console by the’ cable harness.

Display Assembly

3.05 The display assembly is made up of two
boards, the main display board and the

display backplane. The display backplane holds
the display control circuits and plugs into the
main display board. This display board holds the
LEDs  for the TRUNK GROUP STATUS, CALL
WAITING, ALARM and BUSY LAMP FIELD also
the SOURCE, DESTINATION, and CLOCK
displays. The complete assembly is mounted at
the top of the the console housing and is con-
nected to the other assemblies through the main
cable harness.

Locating Panel

3.06 This panel ensures that the key strips and
the dial pad are located correctly within the

console housing; it also provides a firm base for
the console faceplate.

Faceplate

3.07 The faceplate completes the console hous-
ing and provides all required LED and in-

dicator annotations.

4. FUNCTIONAL DESCRIPTION

General

4.01 The attendant console faceplate layout is
shown in Fig. 4-1. The following description

details the function of each button, indicator and
display.

Buttons and Indicators

4.02 Each functional key on the attendant con-
sole has associated with it a Light Emitting

Diode (LED). The state of the LED indicates the
condition of the associated call-

Flashing LED-a call of that type is being
presented to the console and may be answered
by pressing the associated key.

Lit LED-the call of that type is connected to the
handset or the option is active.

4.03 LAMP TEST: This button allows the atten-
dant to test all indicators, LEDs  and

displays on the console. Pressing the key causes
all LEDs  on the console to light and the console
ringer to sound. If the key is then released and
pressed again, all the LEDs  go out, the ringer
stops and all console displays show 8. This opera-
tion therefore allows the attendant to verify that
no faulty LED or display exists.

4.04 ALARM RESET: If an Alarm condition is
detected by the system, the console

ALARM LED lights (see ALARM indicators
description) and the tone ringer sounds. Pressing
the ALARM RESET button cuts off the tone ringer
and causes the error code associated with the
alarm condition to be displayed in the SOURCE
and DESTINATION displays.

The ALARM RESET button, if pressed when an
alarm condition does not exist causes all busied
out trunks and lines, and all locked out lines to be
displayed on the Busy Lamp Field.

4.05 BELL OFF: This button, when pressed,
disables the console tone ringer and lights

the BELL OFF LED. With the console ringer
disabled, incoming calls to the attendant console
are indicated by a flashing LED only, no audible
signal is given. If the BELL OFF button is pressed
when its associated LED is lit, the tone ringer will
be reactivated and the LED is extinguished.

4.06 IDENT: Pressing the IDENT  key when the
console is idle causes the console to

display the firmware generic numbeiand its revi-
sion level in the SOURCE display, and the internal

Page 4
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0000000000 00000000000000000000
~123656789~1215j6789~r23556789

000000000000000000000000000000
~123aS67~9~l21~56789~123r~~~B9

am

r--J121’4567a9~123456789~123456189

3000000000 30000000000000000000 00000000000000000000 0000000000~I23r56169~123J56789~123J56id9

000000000000000000003 0 0
01234557asO*

3000000000

MINOR CONSOLE MAJOR
23456735~123456ia9

ALA%4

Fig. 4-l  Attendant Console Faceplate

GENERIC REVISION

INTERNALFIRMWARECODE CONSOLENUMBER

Fig. 4-2 Typical identification Display

firmware code and the console number in the
DESTINATION display (Fig. 4-2).

o = Maintenance/Programming console
1 = Attendant console 1
2 = Attendant console 2

If the IDENT  key is pressed while the console is
connected to either a source or destination party
the system will display the equipment number
and speech path in use (Fig. 4-3).

4.07 NIGHT 1, NIGHT 2: These buttons are used
to switch the system into and out of Night

Service. When a night service button is pressed,
the LED associated with the night service
selected lights, and the system switches the
selected incoming trunks to the required TAFAS
equipment or extension lines. Pressing the NIGHT
112 button(s) returns the system to normal service.
NIGHT 1 and 2 cannot be active at the same time.

Page 5

:,:
,.-.
::
;_:



SECTION MITL9105/911  O-98-300

I EQUIPMENT SPEECH
NUMBER PATH I

Fig. 4-3 Typical Display

4.08 CALLBACK: Pressing the CALLBACK but-
ton allows the attendant to activate the

callback feature on a call originated at the con-
sole.

4.09 CANCEL: The CANCEL key allows the at-
tendant to cancel a misdialed call, or a call

directed to a busy number.

4.10 HOLD 1, 2, 3, 4: These buttons allow the at-
tendant to hold up to four independant calls

at the console. When the attendant presses a
HOLD key the associated LED lights and the ac-
tive call at the console is held. If the attendant, or
an extension using the HOLD PICK-UP feature,
does not retrieve the held call within the hold
recall time the HOLD LED flashes indicating that
the call has been returned to the console. If two
consoles are used, up to eight calls may be held,
calls 1, 2, 3 and 4 being held at Console 1 and
calls 5, 6, 7 and 8 being held at Console number
112  and the Maintenance Console.

4.11 FLASH: This button allows the attendant to
recall the telephone company operator on

an operator-assisted long distance call,

4.12 SERIAL CALL: Pressing the SERIAL CALL
button when the attendant has an incoming

CO trunk call on the console, causes the call to be
returned to the console when the initial call is
completed or cancelled.

4.13 CONF (Conference): The CONF button is
used to set-up an attendant controlled con-

ference. The attendant dials each conferee in
turn, and, after the answer, presses the CONF but-
ton to enter them into the conference.

The CONF LED is lit whenever the conference is
active. The attendant may be recalled to the con-
ference by one of the parties in the conference
flashing the extension switchhook. This causes
the CONF LED to flash. The attendant answers
the recall by pressing the CONF button, which
reconnects the attendant to the conference.
4.14 PAGE: Pressing the PAGE key connects the

console handset, or headset, directly to the
paging equipment allowing the attendant to make
all-zone paging announcements. If multi-tenant
service is in operation attendant console 1 may
access pager 1 and attendant console 2, pager 2.
Shared consoles access both zones. The PAGE
LED is lit whenever the paging circuit is in use.
The attendant has priority access to the paging
circuits and may override any extension that is us-
ing the paging equipment by pressing the PAGE
button, the extension being automatically releas-
ed.

4.15 OVERRIDE: This button allows the atten-
dant to override a busy number and enter

the call.

4.16 RELEASE: The RELEASE button allows the
attendant to release a call from the con-

sole. The call may be released in the busy or the
ringing state, or after a talking connection has
been established:

4.17 RECALL: The RECALL LED flashes to in-
dicate that a call has not been answered

within the timeout period and has been returned
to the console. Pressing the RECALL button con-
nects the console to the returned call.

4.18 DIAL 0: When an extension user calls the at-
tendant the DIAL 0 LED flashes, indicating

a dial 0 call. If the DIAL 0 button is pressed the
console will be connected to the call. The LED
may also indicate; intercepts, callbacks, recalls,
manual lines, contact monitors and serial call
recalls.

4.19 LDN 1, 2, 3, 4: These buttons allow the at-
tendant to answer incoming calls to the

customer’s Listed Directory Numbers. When an
outside call is made to the console, the LED
associated with the incoming call flashes, allow-
ing the attendant to select the call by pressing
LDN l-4 and answer with the correct response.

4.20 SOURCE: This button allows the attendant
to hold the destination side of a call, and

speak privately to the source party.

Page 6



4.21 BOTH: The BOTH button allows the atten- 
dant to simultaneously speak to both par- 

ties of a call. 

4.22 DEST (Destination): This button allows the 
attendant to hold the source side of a call, 

and speak privately to the destination party. 

4.23 ANSWER: The ANSWER button allows the 
attendant to answer any incoming call to 

the console. When a call is presented to the con- 
sole the LED associated with the call type and the 
ANSWER LED flash. If the attendant presses the 
ANSWER button, the LED associated with the 
first call in the console queue lights, indicating 
the call type, and the ANSWER LED lights in- 
dicating the attendant is connected to the call. 
The LEDs associated with the remaining calls in 
the console queue continue to flash. Pressing the 
ANSWER button to answer incoming calls will 
answer calls to the console in the order in which 
they arrive at the console, independent of the call 
type. 

Displays 

4.24 The console displays provide the attendant 
with all relevant information on calls 

directed to or made by the attendant. The follow- 
ing descriptions detail the information provided 
by each display. 

4.25 TRUNK GROUP STATUS: The trunk group 
status display shows the operational status 

of ten trunk groups. Two LEDs are associated 
with each trunk group. The BUSY LED, when lit, in- 
dicates that all trunks in that trunk group are 
busy. The ATT LED, when lit, indicates that the at- 
tendant has made the trunk group “attendant ac- 
cess only”. 

4.26 CW (Call Waiting): The call waiting display 
shows the current number of calls in the at- 

tendant queue. As calls are answered or new calls 
are directed to the console the display is updated 
to reflect the new status of the queue. 

4.27 TIME: Each attendant console is equipped 
with a digital clock. The clock continuously 

displays the time in hours and minutes with a 
choice of either a 12 or 24 hour clock display. If 
the 12 hour clock display is selected, an LED 
lights to indicate AM or PM. Optionally, the date 
may be displayed. The clock is driven by pulses 

SECTION MlTL9105/9110-98-300 

derived from the CPU master clock circuit, and is 
therefore a direct indication that the CPU is work. 
ing. 

4.28 ALARM: The ALARM display contains the 
MAJOR, MINOR and CONSOLE alarm 

LEDs. When the system detects an alarm condi- 
tion the appropriate LED flashes or lights, and the 
console ringer sounds. A MAJOR alarm indicates 
that a malfunction has been detected which af- 
fects complete system operation and an emergen- 
cy transfer has taken place. A MINOR alarm is 
raised when the system detects a fault which 
degrades system operation, but does not stop call 
processing. A CONSOLE alarm indicates that a 
malfunction has occurred within the console. Call 
processing continues but the console operation 
is impaired. 

4.29 BUSY LAMP FIELD: The Busy Lamp Display 
shows the busy (LED lit)/(LED off) states of 

the trunks and/or extension numbers. The 
numbers displayed may be assigned to any exten- 
sion, tie trunk, or CO trunk. The Busy Lamp 
Display may also show Do Not Disturb, Message 
Waiting, Room Status and Busied Out conditions. 

4.30 SOURCE: T?e SOURCE display (Fig. 4-4) 
consists of two digital and five LED 

displays which provide the following information 
on all calls directed to the console. 

Fig. 4-4 Source Display 

NUMBER-displays the number of the call- 
ing extension or the equipment number of a 
calling trunk 

CLASS-this area shows the class-of- 
service number assigned to the calling exten- 
sion or trunk 

Page 7 



SECTION MITLSI 05/911 O-98-300 

I 

ATT-this LED, when lit, indicates that the 
attendant is connected to the calling source 
p=V 

INT-this LED lights to indicate that the 
calf is an intercept call 

RCL-when lit, identifies the call as a recall 
DID-identifies the call as a Direct Inward 

Dial call to the attendant 
MAN-identifies the call as a manual line 

service call 

This display is also used to read-out all other in- 
formation. 

4.31 DESTINATION: The DESTINATION display 
(Fig. 4-5) holds two digital and four LED 

displays which provide the following information 
on all calls made from the console. 

Fig. 4-5 Destination Display 

NUMBER-displays the extension number or the 
trunk equipment number dialed by the attendant 

CLASS-displays the class-of-service number 
assigned to the called extension or trunk 

ATT-this LED, when lit, indicates that the 
attendant is connected to the called party 

RING-indicates that the call is in the ring- 
ing state 

BUSY-indicates that the called party is busy 
ERROR-indicates that the number dialed 

is unassigned or illegal 

This display is also used to read-out all other in- 
formation. 

5. GENERfC 203 FEATURES 

General 

5.01 The following features are provided with 
Generic 203 in addition to those described 

in Part 4. 

Buttons and Indicators 

5.02 DO NOT DSTB: This feature allows an ex- 
tension user to have all incoming calls 

routed to the attendant. It may be activated by the 
extension user or the attendant. The attendant 
may see which extensions have the DO NOT 
DSTB set on the busy lamp field (by pressing the 
DO NOT DSTB button when the console is idle). 
When active and the attendant calls the extension 
the console DO NOT DSTB LED flashes and the 
ERROR lamp lights in the DESTINATION display. 
The attendant may override this in an emergency, 
by pressing the DO NOT DSTB button, and the ex- 
tension will be rung. 

5.03 MSGE WAIT: This feature allows the atten- 
dant to inform a guest that there is a 

message waiting. This may be done by either a 
flashing lamp (at 60ips) on the extension as soon 
as it becomes idle, or a distinctive ring every 20 
minutes (3 cycle of 3.5ips ringing) 10 seconds 
after it becomes idle. If the extension is busy or 
has Do Not Disturb active when Message Waiting 
is activated, the message waiting indication is in- 
itiated after the extension becomes idle. The at- 
tendant may see which extensions have a 
message waiting on the busy lamp field (by press- 
ing the MSGE WAIT button when the console is 
idle). 

6. GENERfC 204 FEATURES 

General 

6.01 The following features are provided with 
Generic 204 in addition to those described 

in parts 4 and 5. 

Console Date Display 

6.02 IDENT: This button while depressed causes 
the time display (4.27) to show the current 

2-digit month and 2-digit day. This display is in ad- 
dition to those described in 4.06. 

System identifier 

6.03 This feature allows the attendant to set, 
modify or display the system ID. The ID will 

appear in the SOURCE display and in the Traffic 
Measurement Reports. 

7. ATTENDANT FUNCTION ACCESS CODES 

7.01 Table 7-l lists access codes which enables 
the attendant to perform certain system 

functions. 
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TABLE 7-I 
ATTENDANT FUNCTION ACCESS CODES 

These codes assume the use of * as the Attendant Function code (Feature number 18). 
For Attendant Function codes used in Traffic Measurement see Section MlTL9105/9110-98-450. 

To cancel all call forwarding: To make trunk group attendant access: 

a) Dial * 1, or * 11 
b) Dial # 
c) Press RELEASE 

To access an individual trunk: 

a) Dial * 2 
b) Dial individual trunk access number 

(equipment number) 
c) Dial * 
d) Press RELEASE 

To force-release an individual trunk: 

a) Dial w 2 
b) Dial individual trunk access number 

(equipment number) 
c) Dial # # 
d) Press RELEASE 

To make flexible night service assignments: 

a) Dial * 3 
b) Dial individual trunk access number 

(equipment number) 
c) Press Night 1 or Night 2 
d) Dial extension number 
e) Press RELEASE 

To cancel all system callbacks: 

a) Dial * 4 
b) Dial # 
c) Press RELEASE 

To set the clock time: 

a) Dial* 5 
b) Dial time (hour plus minutes) 
c) Dial * for p.m., otherwise a.m. 
d) Press RELEASE 

To make trunk group dial access: 

a) Dial * 6 
b) Dial trunk group (1 through 12) 
c) Dial # 
d) Press RELEASE 

a) Dial * 6 
b) Dial trunk group (1 through 12) 
c) Dial * 
d) Press RELEASE 

To change the Direct Inward System Access 
Code: 

a) Dial * 7 
b) Dial DISA code 
c) Press RELEASE 

To cancel a minor alarm: (Note 1) 

a) Dial * 8 
b) Dial # 
c) Press RELEASE 

tTo busy out an individual trunk: 

a) Dial * 9 
b) Dial individual trunk access number 

(equipment number) 
c) Dial * 
d) Press RELEASE 

tTo de-busy an individual trunk: 

a) Dial * 9 
b) Dial individual trunk access number 

(equipment number) 
c) Dial # 
d) Press RELEASE 

To set up call forwarding: (Note 2) 

a) Dial * llnnn, where nnn is the extension 
number of the forwarding extension 

b) Dial call forwarding code (l-3) 
c) Dial mmm, where mmm is the number to 

which the calls are to be forwarded 
d) Press RELEASE 

:  :  
;  . : .  
, : . -  
,i:. , .  
:‘C 
.  .  
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TABLE 7-l (CONT’D) 
ATTENDANT FUNCTION ACCESS CODES 

To cancel call forwarding for an extension: 
(Note 2) 

tTo purge and ignore the printer: (Note 3) 

a) Dial * llnnn, where nnn is the extension a) Dial * 14 00 
number of the forwarding extension b) Press RELEASE 

b) Dial # 
c) Press RELEASE t To enable the printer: (Note 3) 

Tc busy out an extension: (Note 2) a) Dial * 14 # 
b) Press RELEASE 

a) Dial * 12nnn, where nnn is the number of 
the extension to be busied out To change the date: (Note 3) 

b) Dial # 
c) Press RELEASE a) Dial * 15 and 3 or 4 digit date (one or two 

digit month, two digit day) 

To de-busy an extension: (Note 2) b) Press RELEASE 

a) Dial * 12nnn, where nnn is the number of tTo change the system identity: (Note 3) 

the extension to be de-busied 
b) Dial # a) Dial * 17 n(nn) (1 to 3 digit ID, O-999) 

c) Press RELEASE b) Press RELEASE 

To suspend the printer: (Note 3) To display current system identity: (Note 3) 
a) Dial * I7 

a) Dial * 14 * b) Press RELEASE 

.-b) Press RELEASE 

Note 1 The errors will be sequentially stacked in 
the memory and may be recalled sequen- 
tially (most recent first) by repeating the 
above procedure. 

Note 2 Applies to Generic 20311~~ 
Note 3 Appiies to Generic 204 
t Requires system option programming 
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1.01 The SX-100 and SX-200 PABX’s can be in- Release Loop Operation 
stalled for use by Hotels or Motels that re- 

quire facilities not normally required for other 
types of establishments. This section describes 
the attendant functions of the Hotel/Motel SX- 
IOOSX-200 console and contains a brief descrip- 
tion of each button and display. For a full descrip- 
tion of all features provided by the PABX’s refer to 
Section MITL910519110-98-105. Section 
MITL910598-100 and Section MITL9110-98-100 are 

2.03 Release loop operation is used by the 
SX-100 and SX-200 systems. This method of 

operation allows the attendant to camp-on, or 
connect a call to a trunk or extension, and release 
from the call before the called number answers. If 
the released call is not answered within the 
selected time-out period, it is returnedto the con- 
sole as a recall. 

general descriptions of the SX-100 PABX and 
SX-200 PABX respectively. 

Reason for Reissue 

1.02 This section has been reissued to update 
all Generic 204 information. 

2. BRIEF DESCRIPTION 

General 

2.01 The attendant console (Fig. 2-1) is designed 
specifically for use with the SX-100 and the 

SX-200 PABX. The console provides the attendant 
with a number of unique features which increase 
the speed of operation and ease of call process- 
ing. It also provides facilities and displays par- 
ticularly suited to a hotel/motel environment. 

2.02 The following physical features are provid- 
ed by the attendant console. 

l ivory Base, Black Faceplate 
l 12 Button Dial Pad 
l 30 Operating Keys and LEDs 
l 10 Trunk Group Busy Indicators 
l 3 Alarm Indicators 
l Calling and Called Number Displays 
l Busy Lamp Field 
l Digital Date 
l Digital Clock 
l Call Waiting Display 

l Trademark of MITEL Corporation 
0 MITEL Corporation 1980 
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I 

A Alarm lndlcafors 
6 Call Waiting Indicator 
C Digital Clack 
D Trunk Group Busy Indicators 
E Busy Lamp Field 
F Calling Number Display 
G Called Number Display 
H Dial Pad 
J Operating Keys and LED’s 

Fig. 2-l Attendant Console (Hotel/Motel) 

3. PHYSICAL DESCRIPTION 

General 

3.01 The major components of the attendant 
console are interconnected by a connec- 

torized cable harness allowing easy replacement 
of a defective item. The following paragraphs 
describe each of the major components shown in 
Fig. 3-l. 

Housing 

3.02 The console housing consists of a formed 
aluminum base holding the cable harness, 

Power Fail Transfer (PFT) switch, console connec- 
tor, and handset/headset jacks. The PFT switch 
and the console connector are located on the 
base of the console. Located at either end of the 
console housing is a handset/headset jack. These 
jacks allow the use of a standard G-3 type handset 
or a lightweight type headset. The overall dimen- 

sions of the console housing are 13.75in. (349mm) 
wide, 9.25in. (234mm) deep, 6.8in. (172mm) high. 

Dial Pad 

3.03 The console dial is a conventional 12 button 
key pad but does not include the tone 

generator (which is not required). The pad is con- 
nected to the console key assembly mother board 
by a connector-ended cable. 

Key Assembly 

3.04 The key assembly consists of the console 
mother board, three key strips and three 

lamp strips. Each key strip holds ten non-locking 
keys and plugs into the mother boarti, the strip be- 
ing secured to the mother board oy four screws. 
The ten LED’s associated with each key strip are 
mounted on a single printed circuit board, which 
plugs into the key strip and forms a single 
assembly. The complete key assembly is attach- 
ed to the console by the cable harness. 
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Fig. 3-i Console Major Components 
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Display Assembly l Hotel Key Buttons 

3.05 The display assembly is made up of two 
boards, the main displav board and the 

l Standard Key Buttons 
l Displays 

display backplane. The display backplane holds 
the display control circuits and plugs into the Hotel Key Buttons 
main display board. This display bbard holds the 
LED’s for the TRUNK GROUP STATUS, CALL 4.04 GUEST ROOM: This button is used to give 
WAITING, ALARM, BUSY LAMP FIELD and the a number of facilities specifically for hotel 
SOURCE, DESTINATION and CLOCK displays. or motel use. Its prime purpose is to display infor- 
The complete assembly is mounted at the top of mation about a hotel room and to give room oc- 
the console housing and connected to the other cupants additional facilities (or restrictions). 
assemblies through the main cable harness. These features are summarized as follows: 

Locating Panel 

3.06 This panel ensures that the key strips and 
the dial pad are located correctly within the 

console housing. It also provides a firm base for 
the console faceplate. 

Faceplate 

3.07 The faceplate completes the console hous- 
ing and provides the required designations 

for the LED displays. 

4. FUNCTIONAL DESCRlPTlON 

General 

4.01 The attendant console faceplate layout is 
shown in Fig. 4-1. This layout differs from 

the standard layout described in Section 
MITL9105/9110-98-300, in that certain keys bear 
different designations because of the need to 
tailor program requirements to a hotel (or motel) 
environment. Some of these functions may be ap- 
plicable to needs other than a hotel environment. 
It is emphasised that the physical and electrical 
configuration has not changed. 

l The display of the status of each room can 
be given in respect to whether it is occupied 
(rented) or vacant, and whether it is clean or 
requires cleaning. In addition, the display 
indicates whether the maid is in the room. 
This display is accomplished by pressing 
the GUEST ROOM button and dialing the 
room number. Fig. 4-2 shows a typical room 
display with status “3”, indicating that the 
room is vacant but requires cleaning. If a 
period (.) appears after the status code it in- 
dicates that a maid is currently in the room. 
Having pressed the GUEST ROOM button, 
and dialed a room number, the attendant 
can update the room status by dialing a 
special code. See Table 4-1. This provides 
the attendant with a view of a room’s 
status. 

l A vacant room (i.e. code 1 or 3 in Table 4-l), 
may be restricted from making outgoing 
trunk calls. A similar restriction can be ap- 
plied by the use of the ROOM RESTR button 
for “non-vacant” rooms. This facility is 
detailed under the ROOM RESTR descrip- 
tion. 

4.02 The keys affected are as shown below, with 
the first (or standard function) being chang- 

ed to the second (or hotel function) item: 

l Key NIGHT 2 becomes ROOM RESTR (or 
ROOM STATUS) 

l A hotel guest may request that all calls to 
his or her room be intercepted by the atten- 
dant, i.e. a “Do Not Disturb” condition is re- 
quired. This condition may be overriden in 
an emergency. The details are given in the 
description for the DO NOT DSTB button. 

l Key HOLD 4 becomes CALL BLOCK 
l Key SERIAL CALL becomes GUEST ROOM 

4.03 The description of the buttons and displays 
are grouped under three main headings, for 

ease of explanation, as follows: 

l The hotel attendant can inform a hotel 
guest that he or she has a message waiting, 
by arranging for the room telephone to ring 
or flash a lamp every 20 minutes. This facili- 
ty is discussed more fully in the description 
under the MSGE WAIT button. 
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Fig. 4-l Console Faceplate Layout 
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Fig. 4-2 Typical Status Display 

If the room telephone has a message 
waiting lamp, the lamp will flash (at 60ipm) 
for the “message waiting” period. Only one 
type of message waiting indication can be 
employed by the system at any time. The 
message waiting feature is also described 
under the MSGE WAIT button description. 
Message registration can be provided for 
each room. This feature keeps count of all 
local calls made from a room. Flexible 
charging allows the Message Register to be 
tailored to an individual hotel’s needs. By 
pressing the GUEST ROOM button and 
entering the room number, the room 
number and message “count” is displayed 
in the SOURCE display. The “count” can be 
read on checkout for charging purposes; 
then under the same conditions the register 
is cleared by pressing the ‘I#” button. Fig. 
4-2 illustrates a typical display of this facili- 
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TABLE 4-l 
ROOM STATUS CODE DESCRlPTlON 

Status 
Code Description 

Displays which rooms are currently occupied by a maid. This status cannot be 
changed by the attendant. 

rf I The room is vacant and ready for occupancy. I 

2 The room is occupied and has been cleaned. 

3 The room is vacant but needs cleaning. 

4 The room is occupied but requires cleaning. 

NOTE: Codes are dialed by attendant after pressing ROOM STATUS button, to result in BUSY LAiT 
FIELD displays (see 4.06). 

OR 

Attendant uses GUEST ROOM button and dials room number to obtain a DESTINATION display (see 4.04 
and Fig. 4-2). (digits 1-4 are shown with a period if the maid is in the room). 

ty showing the room number (303), the 
message register total (29) and the room 
status (3 - indicating that the room is vacant 
but requires cleaning). 

l The foregoing facilities, and message 
registration are displayed when the GUEST 
ROOM button is pressed and the room 
number dialed. In brief these are: 

(1) The room number and the “Message 
Register” status (Fig. 4-2) in the 
SOURCE display. 

(2) “Room Status” indicated by a digit 
(followed by I‘.” if the maid is in the 
room) in the DESTINATION display 
(Fig. 4-2) 

(3) The “Do Not Disturb” status (in- 
dicated by DO NOT DSTB lamp) 

(4) The “Message Waiting” status (in- 
dicated by MSGE WAIT lamp) 

(5) The “Controlled Outgoing Restric- 
tion” status (indicated by ROOM 
RESTR lamp) 

4.05 CALL BLOCK: Rooms may be restricted 
from calling other rooms for specific time 

periods. This restriction is controlled by the atten- 
dant. When the console CALL BLOCK button is 

pressed, the restriction is set up for calls (usually 
during the night period), and the associated LED 
will light. Upon pressing the CALL BLOCK button 
again, the restiction is lifted and the LED will be 
extinguished. 

NOTE: The button features described in 4.06 
and 4.07 are alternative features. The 
System can be either programmed with a 
“room status” facility (4.06) or with a 
“call-restrict” facility (4.07); and the but- 
ton accordingly annotated either as 
ROOM STATUS or ROOM RESTR. It 
should be noted that the “room status” 
facility may still have the “call-restrict” 
function available which is controlled 
automatically by the status. 

4.06 ROOM STATUS: The function of this but- 
ton is to monitor the status of each room. 

Pressing this button and dialing one of five possi- 
ble single-digit codes indicates, on the BUSY 
LAMP FIELD display, which rooms correspond to 
a particular status condition (by lighting the room 
lamps on the display) and shows in columns 3 to 5 
of the SOURCE display the total number of rooms 
with the status selected. For example when digit 3 
is dialed and held depressed it indicates those 
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rooms that are vacant but are not available for ren- 
ting (eg. they may require cleaning). Table 4-1 lists 
the dial codes (status) and their significance. If 
the “room status” option is not programmed in 
the system and it is still required to restrict outgo- 
ing calls then the ROOM STATUS button becomes 
the ROOM RESTR button (see 4.07). 

4.07 ROOM RESTR: The ROOM RESTR button 
is used to prevent unauthorised outgoing 

calls from guest rooms when they are vacant. This 
feature is enabled or disabled by the attendant 
pressing the GUEST ROOM button, dialing the 
room number and pressing the ROOM RESTR but- 
ton. The ROOM RESTR lamp is lit when the 
restriction is active and off when disabled. The 
ROOM RESTR button may be pushed while con- 
versing with the extension. 

4.08 DO NOT DSTB: This feature enables a 
guest at his request not to receive incoming 

calls. This is enabled or disabled by the attendant 
pressing the DO NOT DSTB button while talking 
to the guest or after pressing the GUEST ROOM 
key and dialing the room number. When in effect 
the DO NOT DSTB lamp lights, and the BUSY 
LAMP FIELD lamps will indicate not only the nor- 
mal “busy” lines but those rooms with the “Do 
Not Disturb” facility. On pressing the DO NOT 
DSTB key all lamps in the busy lamp field with the 
exception of the “do not disturb” lamps will be ex- 
tinguished and the SOURCE display changes to 
show in columns 3 to 5 the total number of rooms 
with DO NOT DISTURB selected. The attendant 
may override by pressing the DO NOT DISTURB 
button. 

4.09 MSGE WAIT: This feature is enabled by 
the attendant calling a room and pressing 

the MSGE WAIT button. This causes the room 
telephone to receive a burst of 3 rings every 20 
minutes or flash a lamp. Re-operation of the 
MSGE WAIT button cancels the requirement and 
the associated lamp is extinguished. This feature 
can alternatively be arranged to flash a lamp (if in- 
stalled) in the telephone. In this case the lamp is 
flashed once per second. A call to the console 
from a room with Message Waiting applied 
causes the MSGE WAIT lamp on the console to 
light. Pressing the MSGE WAIT button causes all 
lamps in the BUSY LAMP FIELD with the excep- 
tion of the “Message Waiting” lamps to be ex- 
tinguished, and the SOURCE display to show in 
columns 3 to 5 the number of rooms with 
“messages” waiting. 

SECTION MITL9105/9110-98-305 

Standard Key Buttons 

4.10 LAMP TEST: This button allows the atten- 
dant to test all indicators, lamps and 

displays on the console. Pressing the key causes 
all lamps on the console to light and the ringer to 
sound. If the key is then released and pressed 
again all the lamps go dark, the ringer stops and 
all segments of all displays show the figure 8. 
This operation allows the attendant to verify that 
a faulty lamp or display exists. 

4.11 ALARM RESET: If an alarm condition is 
detected by the system, the console 

ALARM lamp flashes (see 4.34) and the tone 
ringer sounds. Pressing the ALARM RESET button 
cuts off the tone ringer and causes the error code 
associated with the alarm condition to be 
displayed in the SOURCE and DESTINATION 
displays. The ALARM lamp stays lit until the con- 
dition is cleared. The ALARM RESET button when 
pressed, may also be used to display all busied- 
out trunks and lines, and all locked-out lines on 
the BUSY LAMP FIELD. 

4.12 BELL OFF: This button, when pressed, 
disables the console tone ringer and lights 

the BELL OFF lamp. With the console ringer 
disabled, incoming calls to the attendant console 
are indicated by a flashing lamp only and no audi- 
ble signal is given. If the BELL OFF button is 
pressed when its associated lamp is lit, the tone 
ringer will be reactivated and the LED extinguish- 
ed. 

4.13 IDENT: Pressing the IDENT key when the 
console is idle causes the console to 

display the firmware generic number and the revi- 
sion level in the SOURCE display; and the internal 
firmware code and the console number (0 for Pro- 
gramming/Maintenance; 1 for Attendant Console 
1, and 2 for Attendant Console 2) in the DESTINA- 
TION display (Fig. 4-3). 

If the IDENT key is pressed while the console is 
connected to either a source or destination party 
the system will display the equipment number 
and speech path in use (Fig. 4-4). 

4.14 NIGHT 1: This button is used to switch 
the system into and out of Night Service. 

When the NIGHT SERVICE key is pressed, the 
associated lamp lights, and the system switches 
the selected incoming trunks to the required 
TAFAS equipment or extension lines. 
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GENERIC REVISION 

Fig. 4-3 Typical Identification Display 

067 -EQUIPMENT NUMBER 067 
(SHELF 1 CARD 0 9. UNIT 3) 

024 -SPEECH PATH IN USE 024 

Fig. 4-4 Typical Display 4.23 RECALL: The RECALL lamp flashes to in- 

4.15 CALLBACK: Pressing the CALLBACK but- 
ton allows the attendant to activate the 

callback feature on a call originated at the con- 
sole. 

4.16 CANCEL: The CANCEL key allows the at- 
tendant to cancel a misdialed call, or a call 

directed to a busy number. 

4.17 HOLD 1, 2,3: These buttons allows the at- 4.25 LDN 1, 2, 3, 4: These buttons allow the at- 
tendant to hold up to three independant tendant to answer incoming calls to the 

calls at the console. When the attendant presses 
a HOLD key the active call at the console is held. 

customer’s Listed Directory Numbers. When an 

If the attendant does not retrieve the held call 
outside call is made to the console, the lamp 

within the hold recall time, the HOLD lamp 
associated with the incoming call flashes, allow- 

flashes indicating that the call has been returned 
ing the attendant to answer the call by pressing 

to the console. 
the associated LDN button and being connected 
to that trunk. 

4.18 FLASH: This button allows the attendant 
to recall the telephone company operator 

on an operator-assisted long distance call. 

4.19 CONF: The CONF (Conference) button is 
used to set-up an attendant controlled con- 

ference. The attendant dials each conferee in 
turn, and, after they answer, presses the CONF 
button to enter them into the conference. The 
CONF lamp is normally lit when the conference is 
active. The attendant may be recalled to the con- 
ference, by one of the parties in the conference 
flashing the switchhook. This causes the CONF 
lamp to flash. The attendant answers by pressing 
the CONF button which re-connects the attendant 
to the conference. 

4.20 PAGE: Pressing the PAGE key connects 
the console handset, or headset, directly to 

the paging equipment allowing the attendant to 
make all-zone paging announcements. This ac- 
tion overrides any other user. 

4.21 OVERRIDE: This button allows the atten- 
dant to override a busy number and enter 

the call. 

4.22 REL: The REL (Release) button allows the 
attendant to release a call from the con- 

sole. The call may be released in the busy or the 
ringing state, or after a talking connection has 
been established. 

dicate that a call has not been answered 
within the time-out period and has been returned 
to the console. Pressing the RECALL button con- 
nects the console to the returned call. 

4.24 DIAL 0: When an extension user calls the 
attendant the DIAL 0 lamp flashes, in- 

dicating a dial 0 call. If the DIAL 0 button is press- 
ed the console will be connected to the call. 

: .  
.:1 

- :  
;’ 
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4.26 SOURCE: This button allows the atten- 
dant to hold the destination side of a call, 

and speak privately to the source party. 

4.27 BOTH: The BOTH button allows the atten- 
dant to simultaneously speak to both par- 

ties of an established call. 

4.28 DEST: This button allows the attendant to 
hold the source side of a call, and speak 

privately to the destination party. 

4.29 ANSWER: The ANSWER button allows 
the attendant to answer any incoming call 

to the console. When a call is presented to the 
console the LED associated with the call type and 
the ANS LED flash. If the attendant presses the 
ANSWER button, the LED associated with the 
first call in the console queue goes on, indicating 
the call type, and the ANSWER LED lights in- 
dicating the attendant is connected to the call. 
The LEDs associated with the remaining calls in 
the console queue continue to flash. Incoming 
calls are queued i.e. when the ANSWER button is 
pressed by the attendant the calls are answered 
in the order in which they arrive, irrespective of 
the call type. 

Displays 

4.30 The console displays provide the attendant 
with all relevant information on calls 

directed to or made by the attendant, and on the 
status of trunks and extensions. The following 
descriptions detail the information provided by 
each display. 

4.31 TRUNK GROUP STATUS: The trunk group 
status display shows the operational status 

of ten trunk groups. Two lamps are associated 
with each trunk group. The BUSY lamp, when lit, 
indicates that all trunks in that trunk group are 
busy. The ATT lamp is lit to indicate that the atten- 
dant has made the trunk group “attendant access 
only”. 

4.32 CW: The CW (Call Waiting) display shows 
the current number of calls in the attendant 

queue. As the calls are answered or new calls are 
directed to the console the display is updated to 
reflect the new status of the queue. 

4.33 TIME: The TIME display is a digital clock 
continuously displaying the time in hours 

and minutes. A choice of either a 12 or 24 hour 
clock display may be selected. In the case of a 12 
hour clock display an adjacent LED lights to in- 
dicate whether the time is AM or PM. The clock is 
driven by pulses derived from the CPU master 
clock and thus serves a secondary purpose of in- 
dicating that the CPU is operational. 

4.34 ALARM: The ALARM display contains the 
MAJOR, MINOR and CONSOLE alarm 

lamps When the system detects an alarm condi- 
tion the appropriate lamp flashes or lights, and 
the console ringer sounds. A MAJOR alarm in- 
dicates that a malfunction has been detected 
which affects complete system operation and 
emergency transfer has taken place. A MINOR 
alarm is raised when the system detects a fault 
which degrades system operation, but does not 
stop call processing. A CONSOLE alarm indicates 
that the console is defective. Call processing con- 
tinues. 

4.35 BUSY LAMP FIELD: The Busy Lamp 
display normally shows the busy (lamp lit) 

or idle (lamp off) state of all trunk or extension 
numbers. The numbers displayed may be assign- 
ed to any extension, tie trunk, or CO trunk. Addi- 
tionally they can show the “room status” as 
described in 4.06, 4.08 and 4.09. 

4.36 SOURCE: The SOURCE display consists 
of one digital and five lamp indicators 

which provide information on all calls directed to 
the console, and on “status” information required 
by the attendant for room services. The display 
shows the following information: 

NUMBER - displays the number of the calling 
extension, or the equipment number 
of a calling trunk, or the total 
number of rooms with a selected 
status 

CLASS - this area shows the class-of-service 
number assigned to the calling ex- 
tension or trunk or a message 
register for accounting purposes 

ATT- when lit, this lamp indicates that 
the attendant is connected to the 
calling party 

INT - this lamp lights to indicate that the 
call is an intercept call 

RCL - identifies the call as a recall 
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DID - 

MAN - 

identifies the call to the attendant 
as a Direct Inward Dial call 
identifies the call as a manual line 
service cal I 

4.37 DESTINATION: The DESTINATION 
display holds one digital and four lamp 

li-ndicators which provide information on all calls 
made from the console, or for room status pur- 
poses, and is detailed below: 

NUMBER - displays the room number or the 
trunk equipment number dialed by 
the attendant, or gives the room 
status of the extension 

CLASS - displays the class-of-service number 
assigned to the called extension or 
trunk 

ATT- when lit this lamp indicates that the 
attendant is connected to the called 
WY 

RING - indicates that the call is in the ring- 
ing state 

BUSY - indicates that the called party is 
busy 

ERROR - indicates that the number dialed is 
unassigned 

5. GENERIC 204 FEATURES 

General 

5.01 The following features are provided with 
Generic 204 in addition to those described 

in Part 4. Specific details and console operating 
procedures are given in Section 
M1TL9105/9110-98-105. 

I Automatic Wake-Up 

5.02 An extension user may request an 
Automatic Wake-Up call to ring the exten- 

sion at a predetermined time. A Wake-Up call can 
also be placed from the extension by dialing the 
Wake-Up code and Wake-Up time. All Wake-Up 
times may be set, modified or displayed at the 
console. Automatic Wake-Up will override DO 
NOT DISTURB. Printed records of all Wake-Up at- 
tempts can be obtained. 
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Console Date Display 

5.03 This feature allows the attendant to set and 
or display the date in place of the time 

display on the console. This date will appear on 
all printouts that occur from the system. The date 
increments automatically at midnight as deter- 
mined by the digital clock. 

Message Register Audit Print 

5.04 This feature allows the attendant to obtain 
a printed copy of the number of local calls 

made by an extension. The printout will be in the 
format of, room number, date, time and the 
number of call units. 

Message Waiting Change Print 

5.05 This feature gives a printed record of all 
message waiting activities. 

Room Audit 

5.06 This feature allows the attendant to request 
a printed list of all rooms that have made 

local calls and the call units for each extension. 
The printout format includes date, time, room 
numbers and message register value for each 
room. 

Room Status Audit 

5.07 This feature allows the attendant to request 
a printed list of all rooms with their room 

status codes. Unclean rooms are marked with a*. 

System Identifier 

5.08 This feature allows the attendant to set, 
modify or display the system ID. The ID will 

appear in the source display and in the Traffic 
Measurement reports. 

: 
,.: 

Attendant Access Codes 

5.09 Table 6-1 lists access codes which enables 
the attendant to perform certain system 

functions. 
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TABLE 5-I 
ATTENDANT FUNCTION ACCESS CODES 

These codes assume the use of * as the Attendant Function code (Feature number 18). 
For Attendant Function codes used in Traffic Measurement see Section MITL9105/9110-98-450. 
To cancel all call forwarding: TO make trunk group attendant access: 

a) Dial *l,or * 11 a) Dial * 6 
b) Dial # 
c) Press RELEASE 

b) Dial trunk group (1 through 12) 
c) Dial* 
d) Press RELEASE 

To access an individual trunk: 

a) Dial * 2 
TO change the Direct Inward System Access 
Code: 

b) Dial individual trunk access number 
(equipment number) a) Dial )c 7 

c) Dial )c b) Dial DISA code 
d) Press RELEASE c) Press RELEASE 

To force-release an individual trunk: To cancel a minor alarm: (Note 1) 

a) Dial * 2 a) Dial * 8 
b) Dial individual trunk access number b) Dial # 

(equipment number) c) Press RELEASE 
c) Dial # # 
d) Press RELEASE t TO busy out an individual trunk: 

t To make flexible night service assignments: a) Dial 3c 9 

a) Dial * 3 
b) Dial individual trunk access number 

b) Dial individual trunk access number 
(equipment number) 

(equipment number) 
c) Dial * 

c) Press Night 1 or Night 2 
d) Press RELEASE 

d) Dial extension number 
e) Press RELEASE 

t To de-busy an individual trunk: 

To cancel all system callbacks: 

a) Dial * 4 
b) Dial # 
c) Press RELEASE 

a) Dial * 9 
b) Dial individual trunk access number 

(equipment number) 
c) Dial # 
d) Press RELEASE 

To set the clock time: 
To change the status of all occupied clean rooms 
to occupied and needs cleaning: 

a) Dial * 5 
b) Dial time (hour plus minutes) 
c) Dial * for p.m., otherwise a.m. 
d) Press RELEASE 

To make trunk group dial access: 

a) Dial 3c 6 

a) Dial * 10 
b) Dial * 
c) Press RELEASE 

To change the status of all occupied rooms in the 
need of cleaning to occupied clean: 

b) Dial trunk group (1 through 12) a) Dial 3c 10 
c) Dial # 5) Dial # 
d) Press RELEASE c) Press RELEASE 
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TABLE 5-l (CONT’D) 
ATTENDANT FUNCTION ACCESS CODES 

Jo set up call forwarding: (Note 2) t To purge and ignore the printer: (Note 3) 

a) Dial * 1 Innn, where nnn is the extension 
number of the forwarding extension 

b) Dial call forwarding code (l-3) 
c) Dial mmm, where mmm is the number to 

which the calls are to be forwarded 
d) Press RELEASE 

To cancel call forwarding for an extension: 
[Note 2) 

a) Dial * 1 lnnn, where nnn is the extension 
number of the forwarding extension 

b) Dial # 
c) Press RELEASE 

To display call forwarding set for an extension 

a) Dial * llnnn, where nnn is the extension 
number of the forwarding extension 

b) Press RELEASE 

t To busy out an extension: (Note 2) 

a) Dial x 12nnn, where nnn is the number of 
the extension to be busied out 

b) Dial * 
c) Press RELEASE 

f To de-busy an extension: (Note 2) 

a) Dial * 12nnn, where nnn is the number of 
the extension to be de-busied 

b) Dial # 
c) Press RELEASE 

t To suspend the printer: (Note 3) 

a) Dial 14 * 
b) Press RELEASE 

a) Dial * 14 00 
b) Press RELEASE 

t To enable the printer: (Note 3) 

a) Dial * 14 # 
b) Press RELEASE 

To change the date: (Note 3) 

a) Dial * 15 and 3 or 4 digit date (one or two 
digit month, two digit day) 

b) Press RELEASE 

t To print the room register audit: (Notes 3 and 
4) 

a) Dial * 16 
b) Press RELEASE 

t To change the system identity: (Note 3) 

a) Dial * 17 nnn (1 to 3 digit ID, O-999) 
b) Press RELEASE 

To display current system identity: (Note 3) 
a) Dial * 17 
b) Press RELEASE 

To print the “room status” audit: (Notes 3 and 
4) 

a) Dial * 18 
b) Press RELEASE 

Note 1 The errors will be sequentially stacked in 
the memory and may be recalled sequen- 
tially (most recent first) by repeating the 
above procedure. 

Note 2 Applies to Generic 2031~~ 
Note 3 Applies to Generic 204 
Note 4 Printer starts after RELEASE key is 

pressed. 

t Requires system option programming 
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CONTENTS 1. General 

1.01 This Section describes the SX-lOO/SX-200 
Console when used as a programming and 

maintenance console. The console is normally 
used as an attendant console, and is described in 
Section MITL9105/9110-98-300. Section 
MITL9105/9110-98-210 should be consulted for 
complete programming instructions and 
MITL9105/9110-98-500 for general maintenance in- 
formation. 

Reason for Reissue 

1.02 This section has been reissued to include 
Generic 205 information. 

2. BRIEF DESCRIPTION 

2.01 The SX-lOO/SX-200 console (Fig. 2-1) may be 
used as a programming and maintenance 

console by servicing personnel or by the atten- 
dant. Where a separate dedicated console is not 
used, the attendant’s console may be employed. 
The main items used in its construction are as 
follows: 

l Ivory Base, Black Faceplate 
l 12 Button Dial Pad 
l 30 Operating Keys and LED’s 
l 10 Trunk Group Busy Indicators 
l 3 Alarm Lamps 
l 2-8 Character Alpha-Numeric Displays 
l Busy Lamp Field 
l Digital Clock 
l Digital Date 
l Call Waiting Display 

3. PHYSICAL DESCRIPTION 

General 

0 MITEL Corporation 1980 
* Trademark of MITEL Corporation Page 1 



SECTION MITL9105/9110-98-310 

I 

Alarm Indicators 
Call Waiting Indicator 
Digital Clock 
Trunk Group Busy Indicators 
Busy Lamp Field 
Calling Number Display 
Called Number Display 
Dial Pad 

Operating Keys and LED’s 

Fig. 2-l Programming and Maintenance Console 

netted by a connectorized cable harness to allow 
easy replacement of a defective item. The follow- 
ing paragraphs describe each of the major com- 
ponents as shown in Fig. 3-1. 

Housing 

3.02 The console housing consists of a formed 
aluminum base holding the cable harness, 

Power Fail Transfer (PFT) switch, console connec- 
tor, and handset/headset jacks. The PFT switch 
and the console connector are located on the 
base of the console. Located at each end of the 
console housing is a handset/headset jack. These 
jacks allow the use of a standard G-3 type handset 
or a lightweight type headset. The overall dimen- 
sions of the console housing are 13.75in. (349mm) 
wide, 9.25in. (234mm) deep, and 6.8in. (172mm) 
high. 

Dial Pad 

3.03 The console dial is a conventional 12 button 
key pad minus the tone generators. The pad 

is connected to the console key assembly mother 
board by a connector-ended cable. 

Key Assembly 

3.04 The key assembly consists of the console 
mother board, three key strips and three 

LED strips. Each key strip holds ten non locking 
keys and plugs into the mother board, the strip be- 
ing secured to the mother board by four screws. 
The ten LED’s associated with each key strip are 
mounted on a single printed circuit board, which 
plugs into the key strip to form a single assembly. 
The complete key assembly is attached to the 
console by the cable harness. 

Display Assembly 

3.05 The display assembly is made up of two 
boards, the main display board and the 

display backplane. The display backplane holds 
the display control circuits and plugs into the 
main display board. This display board holds the 
LED’s for the TRUNK GROUP STATUS, CW (Call 
Waiting), ALARM and BUSY LAMP FIELD and also 
the SOURCE, DESTINATION, and CLOCK 
displays. The complete assembly is mounted at 
the top of the console housing and connected to 
the other assemblies through the main cable 
harness. 

Page 2 
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Fig. 3-I Console Major Components 
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Locating Panel 

3.06 This panel ensures that the key strips and 
the dial pad are located correctly within the 

console housing. It also provides a firm base for 
the console faceplate. 

I 

Faceplate 

3.07 The faceplate completes the console hous- 
ing and provides all required lamp and 

display designators. 

4. FUNCTIONAL DESCRIPTION GENERIC 202 

General 

4.01 The Programming and Maintenance Con- 
sole has its 30-button key assembly dif- 

dant Console Key assembly. This is illustrated in 
Fig. 4-1. 

4.02 The programming functions may be 
simulated by placing a Console Programm- 

ing Overlay over the key assembly of a normal At- 
tendant Console, when it is desired to use this 
console for programming or maintenance func- 
tions. On one side of the overlay are the button 
designations for use during basic programming 
and on the reverse, the designations for extended 
programming. Fig. 4-2 illustrates the different but- 
ton designations. 

4.03 The following descriptions detail the func- 
tions performed by Generic 202 equipment. 

For additional functions and descriptions which 
have been embodied in Generic 203/204/205, see 

ferently identified from that of the normal Atten- Parts 5, 6 and 7 of this Section. 

0000000000 0000000000 0000000000 
~123456789~123458789~12345878~ 

0000000000 0000000000 0000000000 
~1234567B9~123456789~12345678~ 

QNag-1 

0000000000 0000000000 

~123458789~1 0000000000 0000000000 2345678901 0000000000 0000000000 23456789 ~123458789~123458789~123458789 

0000000000 0000000000 0000000000 
0 0 0 

MlNOR CONSOLE MAJOR 
~123456789~123456789~12345678~ 

ALARM 
liFF$J \ 

0 0 0 0 0 0 0 0 0 0 
k d 456 

.- 
Fig. 4-1 Programming and Maintenance Console Faceplate Layout 
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Introduction Buttons-Programming Mode 

4.04 Each button on the console faceplate (Fig. 
4-1) has associated with it an LED. When a 

program is selected, the LED associated with the 
program lights, and remains lit for as long as the 
program remains selected. During programming, 
the LED indicating the parameter to be entered 
lights, and remains lit until all data associated 
with that parameter is entered. This does not app- 
ly to extended programming (see 6.02). 

SECTION MITL9105/9110-98-310 

4.05 The following paragraphs describe the 
function of each button and the type of data 

that must be entered. 

LAMP TEST 
The LED associated with the LAMP TEST key is lit 
when the console is in the programming mode. 
Pressing the LAMP TEST key, while the switches 
on the tone control are set for programming, (or 

Fig. 4-2 Console Overlay Designations 
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dialing the maintenance security code Generic the EXTN NUMBER key assigns the extension 
204 or 205 only), changes the operational mode of number to the equipment being programmed. 
the console; if the console is in the call process- 
ing mode it enters the programming mode. FEATURE 

OPTION 
Pressing the OPTION key allows entries and 
changes to be made to the list of active system 
options. The LED associated with the button re- 
mains lit for as long as the OPTION program is 
selected. It is also used to define the active COS 
options of a specific COS, if the COS DEFINE pro- 
gram is selected. 

COS DEFINE 
Pressing this key selects the COS program and 
allows new entries to be made or existing entries 
changed in any of the sixteen available COS. The 
LED associated with this button remains lit for as 
long as the COS program is selected. 

ACCESS CODE 
The data entered after pressing this key is depen- 
dant on the program selected. If the Feature pro- 
gram is selected, the code entered will be assign- 
ed as a feature access code. If the active program 
is the Trunk or Hunt Group program, the access 
code will be assigned to the trunk or hunt group 
being programmed. 

ADD 
In the Option or COS define program pressing the 
ADD key adds the option code entered to the ac- 
tive list of options. If an extension or trunk is to be 
denied toll access, pressing the ADD key after the 
TOLL DENY key adds the extension or trunk to the 
list of “toll-denied” equipment. 

ENTER 
Pressing this button transfers the entered data 
from the system temporary storage to permanent 
memory. 

EQPT NUMBER 
The number entered after pressing this button 
defines the unit at that address as a line or trunk 
unit. If the EQPT NUMBER button is pressed and 
the address of an extension or trunk unit is 
entered while the Hunt or Trunk Group program is 
active, the equipment number entered is assigned 
to the hunt or trunk group being defined. 

EXTN NUMBER 
The 1, 2,3 or 4 digit number entered after pressing 

Pressing this key selects the Feature program and 
allows access codes to be assigned, changed, or 
removed for any feature. The FEATURE LED re- 
mains lit for as long as the program is selected. 

EXTN 
Pressing this key selects the Extension program 
and allows the data defining an extension to be 
made or changed. The EXTN LED remains lit while 
the Extension program is active. 

TRUNK 
Pressing the TRUNK key selects the trunk pro- 
gram and allows the data describing each trunk to 
be entered or changed. The TRUNK LED remains 
lit while the Trunk program is active. 

HUNT GROUP 
Pressing this key allows equipment numbers for- 
ming a hunt group to be entered or removed from 
the system. The HUNT GROUP LED remains lit for 
as long as the Hunt Group program is active. 

TRUNK GROUP 
Pressing this key selects the Trunk Group pro- 
gram and allows new data describing each trunk 
group to be entered or existing data to be chang- 
ed. The TRUNK GROUP LED remains lit for as 
long as the Trunk Group program is active. 

CANCEL 
Pressing the CANCEL button after making a data 
entry, will remove all new data from temporary 
storage, and allows the correct information to be 
entered. 

TYPE 
Pressing the TYPE key allows the single digit 
code identifying the type of trunk being program- 
med to be entered, or the 4 digit trunk group code 
to be entered when programming a trunk group. 

LDN NUMBER 
The single digit entry made, pressing the LDN 
NUMBER button, while programming a trunk 
specifies the LDN appearance on the attendant 
console at the trunk. If the trunk is not-to appear 
on the attendant console, no entry is required. 
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DAY NUMBER 
Pressing this key allows the day assignment of a 
trunk to be entered. The trunk may be assigned to 
TAFAS equipment, individual extensions or the at- 
tendant or hunt group. 

NIGHT 1 AND 2 
These keys allow the night assignment of incom- 
ing trunks to be made. The trunks may be assign- 
ed to TAFAS equipment, individual extensions or 
the attendant or hunt group. 

OVFLO GROUP 
Pressing the OVFLO GROUP button allows the 
number of the overflow trunk group to be entered. 
If all trunks within the trunk group being defined 
are busy, additional calls to the trunk group are 
routed to the overflow trunk group. 

COS NUMBER 
Pressing this key and dialing the required COS 
number allows the extension or trunk access to 
the features and services associated with the 
COS number entered. 

TOLL DENY 
The toll access of individual extensions and 
trunks may be specified by pressing the TOLL 
DENY then pressing the ADD key (add this trunk 
or extension to the list of Toll Denied equipment) 
or the DELETE key (remove this extension or trunk 
from the list of Toll Denied equipment). 

BUSY LAMP NUMBER 
Pressing this key while programming an exten- 
sion or trunk allows the busy lamp number 
associated with the equipment to be specified. 

PICK-UP GROUP 
The entry made after pressing this key specifies 
the number of the pick-up group of which the ex- 
tension is to be a member. 

CONFIRM 
During assignment of Busy Lamp positions the 
CONFIRM LED may flash. This indicates that the 
Busy Lamp position entered is already assigned 
to some other equipment number. If the entry is 
correct pressing the CONFIRM button will remove 
the existing data from that assignment and enter 
the new data into the system memory. If the data 
entered was not correct, the entry may be chang- 
ed by pressing the button associated with the lit 
LED and keying the required information. 

DELETE 
If an extension or trunk is to have toll access, 
pressing the DELETE key after the TOLL DENY 
key removes the extension or trunk from the “toll- 
denied” list, allowing the equipment to have toll 
access. This key is also used to delete system op- 
tions, COS option features, extensions, hunt 
groups, trunks and trunk groups from the data 
base. 

NEXT 
Entries in a program may be reviewed by selecting 
the desired program and pressing the NEXT but- 
ton. Each time the NEXT button is pressed, the 
next entry in the program selected is displayed. 

Displays - Programming Mode 

4.06 The following paragraphs describe the 
function of the SOURCE and DESTINATION 

displays. 

SOURCE 
In the programming mode the SOURCE display 
shows the existing entry in the program selected. 

DESTINATION 
This display area shows the entry made and any 
error codes associated with the entry. 

5. FUNCTIONAL DESCRIPTION GENERIC 203 

General 

5.01 Generic 203 includes additional functions 
to those described for Generic 202. 

Part 4 of this Section describes the button func- 
tions associated with Generic 202; and should be 
referred to in conjunction with the additional but- 
ton functions described below. 

Buttons - Programming Mode 

5.02 The following paragraphs describe the 
function of the additional (Generic 203) but- 

tons and the type of data that must be entered. 

TENANT 
This button is used when multi-tenant service is 
required. The TENANT key is used to program re- 
quired facilities for a particular tenant; by press- 
ing the key and dialing the single-digit tenant 
number prior to entering the required program. 

Page 7 
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I/C TRUNK GROUP 
The I/C (INCOMING) key is used when programm- Pressing this key allows the selection of a 
ing DID or CCSA trunks. It is used in conjunction specific Trunk Group for programming of specific 
with the TRUNK key; and when pressed it allows Toll Control parameters. 
appropriate data to be entered to determine in- 
coming dialed digit absorption and the addition of CONFIG 
digits as required. Pressing this key allows the extended non volatile 

RAM to be initialized. 

6. FUNCTIONAL DESCRIPTION GENERIC 204 

General 

6.01 Generic 204 includes additional functions 
to those described for Generics 202/203. 

Parts 4 and 5 of this Section describe the button 
functions associated with Generics 2021203, and 
should be referred to for some button functions 
used in Generic 204. Generic 204 may also utilize 
the Extended Programming Console Overlay (Fig. 
4-2) with the additional button functions as 
described below. 

Extended Programming 

6.02 Extended programming is used to program 
the non volatile RAM on the PROM/RAM Ex- 

pander Card. When the system is in Standard Pro- 
gramming mode the Extended Programming 
mode may be entered as under: 

l If the top three thumbwheel switches are 
set to 777X on the Tone Control card, press 
the console LAMP TEST key, then the NEXT 
key. 

l If the Tone Control card switches are not 
set to 777X, dial the programming security 
code (the LAMP TEST LED should turn on), 
then press the NEXT key. The LAMP TEST 
LED now flashes. 

The system is now in Extended Programming 
mode. Extended Programming may be exited by 
depressing the LAMP TEST key followed by the 
NEXT key, which will put the system into Stan- 
dard Programming mode. 

Buttons - Extended Programming Mode 

TOLL CONTROL 
Pressing this key initiates the selection of dif- 
ferent programming modes of Multi-Digit Toll 
Control. 

DENY TOLL REV 
Pressing this key will enable the addition or dele- 
tion of Toll Reversal within a Control Plan. 

ABSORB PLAN 
Pressing this key allows the definition or display 
of an absorb plan. If the system is in Toll Control 
Trunk Group Programming this key may define an 
Absorb Plan to be used for the selected trunk 
group. 

CONTROL PLAN 
If this key is pressed any one of the 15 Control 
Plans in the Toll Control may be examined or 
defined. If the system is in Toll Control Trunk 
Group Programming the Control Plan may be us- 
ed to assign a Control Plan to each COR of the 
selected trunk group. 

TABLE 
This key may be used to examine or modify a 
restriction table. The Table key may also be used 
to define exceptions or additions to Basic Condi- 
tions or Table entrys of a Control Plan in Table en- 
tries. 

COR NUMBER 
This key when pressed allows the selection of a 
Class of Restriction within Toll Control Trunk 
Group Programming for a specific trunk group. 

BASIC CONDITION 
This key when pressed allows the selection of a 
Basic Condition number within Toll Control Trunk 
Group Programming. 

6.03 The following paragraphs describe the 
function of the additional (Generic 204) but- DISPLAY ENTRY 

tons and the types of data that must be entered. This key allows the last entry by the programmer 
For full details refer to MITL9105/9110-98-212. to be displayed. 
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ABSORB REPEAT SPEED CALL 
This key allows the Absorb Repeat digits of an Ab- 
sorb Plan to be defined. 

Pressing this key allows the selection of the 
Speed Call program so that subsequent entries 
(below) are effective in programming the feature. 

ABSORB UNLOCK 
This key allows the Absorb Unlock digits of an Ab- 
sorb Plan to be defined. 

TABLE 
After pressing this key, a Speed Call table number 
is dialed, to select a table which may then be 
associated with an equipment number, an access 
number and a number redial facility, as described 

7. FUNCTIONAL DESCRIPTION GENERIC 205 

General 

7.01 Generic 205 includes additional functions 
to those described in Generics 202 to 204 in 

the preceding paragraphs. Generic 205 provides 
two main features which are Station Message 
Detail Recording (see Section MITL9105/9110-98- 
451) and Speed Call (see Section MITL9105/9110- 
98-220). The latter feature uses extended program- 
ming, and additional button functions are used in 
the Extended Programming Mode to implement 
the feature as described in the following 
paragraphs. 

Buttons - Extended Programming Mode 

7.02 The following paragraphs describe the 
functions of the buttons which are used in 

the Extended Programming Mode. The additional 
button designations are shown on the Extended 
Programming Overlay (Fig. 4-2) and are described 
below. 

SECTION MITLSI 051911 O-98-31 0 

below. 
_ 

EQPT NUMBER 
Pressing this key and dialing an 
number associates the equipmen 
selected Speed Call table. 

equipment 
t with the 

ACCESS NUMBER 
After a table has been selected, an entry access 
number may be assigned to it, by pressing the Ac- 
cess Number key and dialing a 2-digit number. 

NUMBER REDIAL 
Pressing this key after a table has been selected, 
enables a saved number redial facility to be 
associated with the table. This allows the station 
subsequently to store a Speed Call number which 
may be redialed when required. 

8. MAINTENANCE FUNCTION ACCESS CODES 

8.01 Table 8-1 lists the access codes required to 
perform maintenance functions. A full 

description of their use is contained in Section 
M ITL91051911 O-98-500. 
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TABLE 8-l 
MAINTENANCE FUNCTION ACCESS CODES 

To select any of the functions the access code assigned for the maintenance function must be dialel 
(Feature Number 19). The code 555 is used in the following part for the maintenance code this may bl 
dialed from the test line or console in Generic 203/up. 

Clear all errors: t**System reset: (Note 2) 

a) Dial 555 + 1 a) Dial 555 + 6 

Direct trunk or station access: **To initiate system dump (from test line): 

a) Dial 555 + 2 
b) Dial individual equipment number (3 digit 

equipment number for trunk or station) 

Busy out of a receiver: 

a) Dial 555 + 7 and hang up 
b) Go off hook 
c) Dial 555 + 8 + # (or 2) 

**To initiate system dump (from console) 

a) Dial 555 + 3 
b) Dial equipment number of receiver 

Busy out of a speech path: 

a) Dial 555 + 7 
b) Dial *14# 

t**To suspend printer: 

a) Dial 555 + 33 
b) Dial speech path number (01-31) 

De-busy a receiver: 

a) Dial 555 + 8 + JC (or l), or 
b) Dial 3~ 14 JC (console only) 

t**To enable printer: 

a) Dial 555 + 4 
b) Dial equipment number of receiver 

De-busy a speech path: 

a) Dial 555 + 8 + # (or 2), or 
b) Dial Jc 14 # (console only) 

t**To purge and ignore printer: 

a) Dial 555 + 43 
b) Dial speech path number (01-31) 

a) Dial 555 + 8 + 00, or 
b) Dial Jc 1400 (console only) 

Initialize card slot: 

a) Dial 555 + 5 
b) Dial card slot number (01-17, 31-42) 

t Requires System Option Programming 
* Generic 203/Up 

** Generic 2041Up 

Notes 
1. For Traffic Measurement Access Codes see MITL9105/9110-98-450. 
2. System Reset requires thumbwheel switches be set to 777n (n = 0 to 9) on Tone Control card for 
Generic 20311~~. 
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1. GENERAL 

Introduction 

1.01 This section describes the principles of ob- 
taining telephone traffic measurement 

data, the various modes that can be employed to 
output this data and a description of the program- 
ming and operating procedures to obtain Traffic 
Measurement data for the SX-100 and SX-200 
PABX’s. Traffic measurement is applicable only 
to Generic 204. 

Reason for Reissue 

1.02 This section has been reissued to update 
the Generic 204 information. 

1.03 The traffic measurement results may be ex- 
amined to determine not only the adequacy 

of equipment provisioning, but the effectiveness 
of programmed options and features. The results 
may thus be used to determine and implement 
changes to the system by reprogramming and/or 
reprovisioning action to improve performance. 

1.04 Traffic measurement accumulates data in 
the form of peg counts and usage data. 

Over a specified period of time a peg count is the 
total number of times a device, service or feature 
is employed irrespective of its time duration. 
Usage usually implies the length of time or dura- 
tion for which such a facility is used, but in cer- 
tain applications it may only be required to know 
the peak value of the facility during the period 
(see 2.06). 

1.05 The values are accumulated and stored in 
individual active registers; and the totals 

transferred to storage registers at the end of each 
hour, where they may be accessed from an RS232 
port at any time during the next hourly period. 

0 Mite1 Corporation 1980 

l Trademark of Mite1 Corporation Page 1 
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1.06 The active registers are zeroed after 
transferring their contents to the storage 

registers; and the foregoing action is repeated for 
the period of the traffic measurement run, which 
has been set from the console. 

2. DATA ACCUMULATION METHODS 

General 

2.01 As outlined in 1.04 the total values of each 
device feature or service in the active 

registers are transferred to storage registers. 
These registers may be printed or written to 
magnetic tape as desired. 

Register Storage Methods 

2.02 170 traffic measurement registers are pro- 
vided. Each register, whether usage or peg 

count, takes 2 bytes of memory and is output as 5 
ASCII digits. The type of data accumulated and its 
register number is contained in Table 2-1. This 
data appears under four major headings as 
follows: 

l Features Data indicating the activity of 
those features which have been programm- 
ed for the installation 

l Outgoing Trunk Group Peg Count and 
Usage Data 

l Incoming Trunk Peg Count and Usage Data 

2.03 Traffic measurement data is accumulated 
in one hour blocks. The start time and the 

run time is entered from the console. The start 
time may be specified to the nearest minute, and 
the run time is entered as the number of required 
hours. The basic one hour block time is invariable. 
Once set, and until changed, the traffic measure- 
ment run will occur at the same time each day. If 
the run is set for 24 hours it will run continuously. 

2.04 Referring to Fig. 2-l and considering Active 
Register 001, data is accumulated during 

the first hour (Block l), and at the end of that block 
transferred to Storage Register 001 with the Ac- 
tive Register count reverting to zero. The data is 
held for 1 hour, during which time it may be ac- 
cessed and is then replaced by the data count ac- 
cumulated during Block 2 time. If the run time is 

l System Services Data indicating the extent less than 24 hours the last block transferred will 
of the activity of the basic system services remain in the storage register up to one hour after 
including console traffic activity the run commences the following day. 

T+,N-I TtN TtX 

FROM STORAGE REGISTERS 
OOZTHROUGH 170 

Fig. 2-l Traffic Measurement Collection and Output Diagram 
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2.05 The foregoing method of transferring data hon. When this latter mode is used the Active 
values from the Active to the Storage Register data value is only transferred if it ex- 

Registers is used in the Standard Mode method of ceeds the value held in the Storage Register (see 
operation. An exception to this data transfer 3.03) at the end of the hourly period. 
method occurs under Extreme Value Mode opera- 

TABLE 2-l 

TRAFFIC REGISTER LISTING AND DESCRIPTION 

REG. 
NO. 

DESCRIPTION 

A - SYSTEM SERVICES AND CONSOLE ACTIVITY 

001 3 Second Dial Tone Delay Peg Count. This register is incremented every time 
that an extension or dial-in trunk has to wait 3 or more seconds for dial tone. It 
does not include the Test Line. 

002 Extension Originations Peg Count. Each time an idle extension goes off-hook it 
causes this register to increment by one count. It does not increment when a ring- 
ing extension goes off-hook. 

003 Receiver Peg Count. This register is incremented every time an extension or 
trunk is given a receiver. 

004 2 Second Dial Tone Delay Peg Count. This register is incremented every time 
that an extension or dial-in trunk has to wait 2 or more seconds for dial tone. It 
does not include the Test Line. 

005 Maximum Junctors. At each scanning interval the number of junctors in use are 
determined and compared to the number held by the active register. If the number 
is greater than that held by the register it replaces the held number. The register 
will thus reflect the maximum of junctors which were used at any one time during 
the traffic hour. The value will include the two junctors used by the diagnostics. 
Even if the system handled no calls the register will contain a “2” (unless the 
system was in the programming mode) 

006 Junctor Usage. At each scanning interval the number of junctors in use are add- 
ed to the value contained in the register. At the end of the traffic hour the register 
will thus reflect the total usage of the junctors during the period. It includes the 
use of junctors by the diagnostic and thus will not be zero even if the system 
handled no calls during the period. 

007 1 Second Dial Tone Delay Peg Count. This register is incremented every time an 
extension or dial-in trunk has to wait 1 or more seconds for dial tone. It does not 
include the Test Line. 

008 Vacant/Illegal Calls Peg Count. This register increments whenever an extension, 
the attendant or a dial-in trunk dials a vacant or illegal number. It increments 
regardless of whether intercept to attendant or Reorder Tone occurs. 
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TABLE 2-l (CONT’D) 

TRAFFIC REGISTER LISTING AND DESCRIPTION 

REG. 
NO. 

DESCRIPTION 

009 System Activity Peg Count. Each time a line or trunk card interrupt is processed, 
or a timer expires this register increments. It thus provides a relative measure of 
system activity to determine the busiest hour during a Traffic Measurement run. 

010 Calls Waiting Usage. At each scan the number of calls waiting in the attendant 
queue is added to the register. The hourly accumulation represents the occupancy 
of calls waiting (in ccs) 

011 Calls to Attendant Peg Count. This register contains a count of all calls directed 
to the attendant. It includes calls that hang up before they are answered. The 
register total will not be the sum of the following register totals because abandon- 
ed calls are not included. 

012 LDN 1 Peg Count. This register is incremented for each LDN 1 call answered by 
the attendant. 

013 Console 1 Busy Usage. This register records the length of time during the hour 
for which the console was in use. “ In use” means the attendant was dialing or 
had a Source or Destination or both. It does not include any time for which the at- 
tendant had a call on hold. 

014 Dial 0 Peg Count. This register increments every time the attendant answers a 
‘Dial 0’ call. It includes Intercepts, for which a separate count is maintained. It 
also includes Manual Lines and Contact Monitors. 

015 LDN 2 Peg Count. This register is incremented for each LDN 2 call answered by 
the attendant. 

016 Console 2 Busy Usage. This register records the length of time during the hour 
for which the console was in use. “ In use” means the attendant was dialing or 
had a Source or Destination or both. It does not inlude any time for which the at- 
tendant had a call on hold. 

017 Recall Peg Count. This register is incremented for each Recall answered by the 
attendant. This includes Serial and Callback Recalls. 

018 LDN 3 Peg Count. This register is incremented for each LDN 3 call answered by 
the attendant. 

019 Attendant Originated Calls Peg Count. This register is incremented each time the 
attendant makes a call and whether the attendant has a Source or not. It is in- 
cremented even if the attendant receives Busy or Reorder Tone. 
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TABLE 2-I (CONT’D) 

TRAFFIC REGISTER LISTING AND DESCRIPTION 

REG. 
NO. 

DESCRIPTION 

020 Intercept Peg Count. This count is incremented for each Intercept answered by 
the attendant. 

021 LDN 4 Peg Count. This register is incremented for each LDN 4 call answered by 
the attendant. 

B - FEATURES 

022 

023 

024 

025 

Spare Register 

Spare Register 

Spare Register 

TAFAS Peg Count. This register is incremented when a TAFAS code is dialed, 
even when busy tone is received. 

026 Override Peg Count. This register is incremented whenever an extension dials 
the Executive Busy Override code or the attendant presses the OVERRIDE button. 
It only increments when the override is completed. 

027 Call Pickup Peg Count. This register is incremented whenever one of the Dial or 
Directed Call Pickup codes is legally dialed. 

028 Maid in Room Peg Count. This register is incremented whenever an extension 
dials the Maid in Room access code. It increments both on entering and leaving 
the room. 

029 Paging Peg Count. This register is incremented when an extension, dial-in trunk 
or the attendant dials one of the three Paging codes and when the attendant 
presses the PAGE button. Illegal accesses are excluded. 

030 Attendant Conference Peg Count. This register is incremented whenever the at- 
tendant presses the CONF button to set up a new conference. 

031 

032 

Hold Pickup Peg Count. This register is incremented when the Hold Pickup code 
is legally dialed. 

Call Forward Peg Count. This register is incremented whenever an extension 
dials one of the three Call Forward codes to set up forwarding. It is also in- 
cremented when the attendant sets up forwarding on behalf of an extension. 
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TABLE 2-1 (CONT’D) 

TRAFFIC REGISTER LISTING AND DESCRIPTION 

REG. 
NO. 

DESCRIPTION 

033 Wakeup Peg Count. This register is incremented whenever the attendant sets up 
wakeup for a room. It is also incremented when a room dials the Alarm Call ac- 
cess code to set up or change a wakeup, but is not incremented when a room 
dials “9999” to cancel a wakeup. 

034 Attendant Hold Peg Count. This register is incremented whenever the attendant 
puts a party on Hold. 

035 Station Controlled Conference Peg Count. This register is incremented whenever 
an extension flashes to add someone to a conversation that already has two other 
parties. 

036 Do Not Disturb Peg Count. This register is incremented when the attendant sets 
up Do Not Disturb for a room. It is also incremented if the room dials the Room 
Do Not Disturb Setup code. 

037 Camp-On Peg Count. This register is incremented whenever an extension or 
trunk is camped on another extension or a trunk group. 

038 Call Hold Peg Count. This register is incremented whenever an extension dials 
the Call Hold code. 

039 Meet-Me Conference Peg Count. This register is incremented when an extension 
or dial-in trunk dials the Meet-Me Conference code. 

040 GUEST ROOM/SERIAL CALL Peg Count. This register is incremented whenever 
the attendant uses the GUEST ROOM/SERIAL CALL button. If GUEST ROOM is 
pressed while in “room mode”, it also increments. 

041 Callback Peg Count. This register is incremented whenever an extension suc- 
cessfully dials the Callback-Busy or Callback-Don’t Answer code or the Attendant 
presses the CALLBACK button. 

042 Call Park Peg Count. This register is incremented when the Call Park code is 
dialed. 

043 Flash and Hold Peg Count. This register is incremented whenever an extension 
flashes and puts another party on Hold. 

044 Message Waiting Peg Count. This register is incremented whenever the atten- 
dant sets up Message Waiting for a room. 



REG. 
NO. 

C -OUTGOING TRUNK GROUPS 
CAUTION 

Since the system only records traffic data for 40 trunks, the Trunk Group Usage 
may be incomplete if the system has more than 40 trunks. 

045 
hrough 

56 

Trunk Group Peg Count. This register is incremented every time someone dials 
the group’s access code, even if the caller receives busy tone. It also increments 
when a busy overflow occurs from another group into this one. It does not incre- 
ment if the access is illegal or if the group is ‘attendant access only’ and the 
caller is not the attendant. Each of the 12 trunk groups is respectively allotted to 
the 12 registers 045 through 056. 

057 
hrough 

068 

Trunk Group Usage. If any trunk in the group is found to be in use outgoing 
when it is scanned, this register is incremented. The hourly total thus reflects the 
duration of usage. Each of the 12 trunk groups is respectively allotted to the 12 
registers 057 through 068. 

069 
hrough 

080 

081 
hrough 

090 

Trunk Group Busy/Overflow Peg Count. This register is incremented every time 
someone dials the access code and all trunks in the group are busy. Each of the 
12 trunk groups is respectively allotted to the 12 registers 069 through 080. 

Trunk Group Attendant Busy-Out Usage. If the trunk group has been made ‘atten- 
dant access only’ when it is scanned, this register is incremented. The hourly total 
thus reflects the duration of usage. Each of the first 10 trunk groups is respective- 
ly allotted to the 10 registers 081 through 090. 

D - INCOMING TRUNKS 

TRUNK DATA (Note: Traffic data is accumulated for a maximum of 40 trunks. 
The system assigns the first 40 equipment numbers programmed as trunks at the 
beginning of each hour.) 

091 Trunk Incoming Peg Count. This register is incremented each time a trunk is 
:hrough seized incoming. Each of the 40 trunks is respectively allotted to the 40 registers 

130 091 through 130. 

131 
:hrough 

170 

Trunk Incoming Usage. If a trunk is in use incoming when it is scanned, this 
register is incremented. Each of the 40 trunks is respectively allotted to the 40 
registers 131 through 170. 
NOTE 

SECTION MITL9105/9110-98-450 

TABLE 2-l (CONT’D) 

TRAFFIC REGISTER LISTING AND DESCRIPTION 

DESCRIPTION 

If a trunk is ‘Busied-Out’ when it is scanned, the Incoming Usage is reported as 
‘**‘***’ . In the Standard Report and as “99999” in the Compact Report. (see Fig. 
3-1 and Fig. 3-2) 

.- 
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Types of Register Counts 

2.06 There are two basic types of data which are 
accumulated in the registers, peg counts 

and usage counts; of which usage counts may be 
further divided into normal usage and maximum 
value usage counts, as outlined in the following 
sub-paragraphs: 

(a) Peg Counts: Each time a device, service 
or feature is used the Call Processing firm- 
ware causes the register to be incremented 
by 1 count. A peg count is not concerned 
with the time duration. 

(b) Normal Usage Count: The period of time 
for which a device service or feature is used 
may be calculated from the usage count. 
This is accomplished by the Call Process- 
ing firmware scanning the relevant circuit 
at 10 second intervals, and incrementing 
the register by 1 count if the circuit is in 
use. The time during which a circuit is in 
use is directly related to the usage count. 
Each accumulated usage count is con- 
verted in terms of ccs units (see Note) for 
the Standard Report format. This conver- 
sion is not done for the Compact Report for- 
mat, as the data will be processed at a later 
date. 

(c) Maximum Value Usage Count: This type 
of usage count is obtained in a similar man- 
ner to that outlined in (b) above, except for 
the method of register entry. The value ob- 
tained at each scan does not increment the 
register. Instead the value obtained is com- 
pared with the register value and is only 
entered if its value exceeds that in the 
register. The register value will thus reflect, 
at the end of the hourly period, the max- 
imum or peak value of usage and not total 
usage. 

Note: A call which lasts for 100 seconds is said 
to have a value of Ices (hundred-call- 
seconds). For example a “usage count” 
total of 128 represents 1280 seconds of 
usage, equivalent to 12.8~~~. 

Register Count Examples 

2.07 The following examples respectively il- 
lustrate these “count” methods. The 

register descriptions are abstracted from Table 
2-1. 

(a) Register 002. Extension Originations Peg 
Count 
Each time an idle extension goes off-hook it 
causes the register to increment by one 
count. Thus it is a measure of the number of 
calls originated by the extension. It does 
not increment when a ringing extension 
goes off-hook, Table 3-1 as an example, 
shows this register to have a value of 858, 
i.e. the call originations (or off-hook origina- 
tions) during the period totalled 858. 

UN Register 006. Junctor Usage 
At each scanning interval the number of 
junctors in use are added to the value con- 
tained in the register. At the end of the traf- 
fic hour the register will thus reflect the 
total usage of the junctors during the 
period. It includes the use of junctors by the 
diagnostic and thus will not be zero even if 
the system handled no calls during the 
period. Table 3-1 shows an example value of 
570, i.e. the occupancy time for all junctors 
used during used the period totalled 570~~s 
traffic units. 

(c) Register 005. Maximum Junctors 
At each scanning interval the number of 
junctors in use are determined and com- 
pared to the number held by the active 
register. If the number is greater than that 
held by the register it replaces the held 
number. The register will thus reflect the 
maximum of junctors which were used at 
any one time during the traffic hour. The 
value will include the two junctors used by 
the diagnostics. Even if the sytem handled 
no calls the register will contain a “2” 
(unless the system was in the programming 
mode). The example in Table 3-1 indicates 
that during the period a peak or maximum 
number of 22 junctors were in use at some 
particular instant. 

Output Methods 

2.08 The traffic measurement data can be ob- 
tained in different modes and formats and 

output to a local or remote terminal. These are 
discussed in Part 3. 

Multiple Consoles 

2.09 Separate counts are not maintained if there 
are two consoles, except in the case of the 

two “console busy usage” registers which are in- 
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dividually incremented whenever the particular 
console is not idle. All other registers include ac- 
tivity on both consoles. 

Tenant Service 

2.10 In Tenant Service, separate registers are 
not maintained for each tenant. In this case 

trunk use may be determined for a particular te- 
nant from the traffic data because trunks and 
trunk groups are not shared by tenants. However, 
console, system and feature data is only col- 
lected for the system as a whole. 

Register Data Descriptions 

2.11 Table 2-l details the storage registers used, 
and describes the type of output obtained 

from each one, under the major headings of: 

l System Services and Console Activity 

l Features 

l Outgoing Trunk Groups 

. incoming Trunks 

Additional Data Information 

2.12 In addition to the data supplied by the Traf- 
fic Measurement reports (Part 3) certain 

data can be obtained as outlined below: 

(a) Calls Answered Peg Count. The total 
number of calls answered by the attendant 
is obtained as the sum of Registers 012 
(LDN l), 014 (Dial 0), 015 (LDN 2) 017 
(Recall), 018 (LDN 3) and 021 (LDN 4). 

(b) Abandoned Calls Peg Count. The number 
of abandoned calls to the attendant is the 
difference between Registers 011 (Calls to 
Attendant) and the preceding “Calls 
Answered Peg Count”. 

(c) Average Speed of Answer. The average 
speed of answer by the attendant may be 
calculated from Registers 011 (Call to At- 
tendant) and 010 (Calls Waiting). 

2.13 The following information is provided to 
clarify the data provided by trunk group 

overflow conditions. As an example it is assumed 

SECTION MITL9105/9110-98-450 

that trunk group A has overflow to trunk group B, 
and that trunk group B has no overflow. Trunk 
group A is now accessed and the following condi- 
tions can occur: 

(a) If all trunks in group A are not busy, then 
Trunk Group A peg count is incremented 

(b) If all trunks in group A are busy but not all 
trunks in group B are busy, then both Trunk 
Group A and B peg counts are incremented. 
In addition group A’s Busy/overflow peg 
count is incremented 

(c) If all trunks in group A and B are busy the 
Trunk Group peg counts and the 
Busy/overflow peg counts of both groups 
are incremented. 

3. TRAFFIC MEASUREMENT MODES AND 
REPORTS 

General 

3.01 Traffic data is collected as described in 
Part 2 and it’s output dependant on the par- 

ticular system options selected and programmed 
on site. Fig. 3-1 illustrates the results of selecting 
these options, and these options are described in 
the following paragraphs. 

Standard Mode Collection 

3.02 Standard Mode collection is described in 
2.04 and illustrated in Fig. 2-l. It represents 

the method of collecting data on active registers, 
and replacing the contents of the storage 
registers at the end of the hourly run with the new 
active register values. 

Extreme Value Mode Collection 

3.03 Extreme Value Mode collection is basically 
similar to the Standard Mode collection 

(2.05) except that a particular active register’s 
contents are only transferred to the storage 
register if it exceeds the value contained in the 
storage register. Upon the termination of a Traffic 
Measurement run the individual storage outputs 
will thus reflect the hourly peak readings obtained 
during the run. 

3.04 The following points should also be noted 
with regard to differences between the 

Standard and Extreme Value Modes: 
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STANDARD 
SELECT 

STANDARDOR EXTREME VALUE 

MODE EXTREMEVALUE 
MODE 

MODE 

STANDARD STANDARD 
FORMAT FORMAT 

STANDARDOR STANDARDOR 
COMPACT REPORT COMPACT REPORT COMPACT COMPACT STANDARD STANDARD 

FORMAT FORMAT FORMAT FORMAT 

1 1 

SELECT 
OUTPUT 

CONTROL 
METHOD 

POLL POLL 

4 4 
POLLED POLLED 
OUTPUT OUTPUT 

NON NON 
POLL POLL POLL POLL 

AUTO PRINT, AUTO PRINT, 
OUTPUT OUTPUT 

ON ON 
REQUEST - REQUEST - 
OUTPUT OUTPUT 

NON NON 
POLL POLL POLL POLL NON NON 

POLL POLL POLL POLL NON NON 
POLL POLL 

Fig. 3-1 Types of Data Output 

Output Formats (a) In the case of Standard Mode the storage 
registers may be interrogated for their con- 
tent value at the end of a Traffic Measure- 
ment run, and up until 1 hour after the com- 
mencement of a subsequent Traffic 
Measurement run. However for the Extreme 
Value Mode the registers may only be inter- 
rogated up until the commencement of the 
subsequent Traffic Measurement run as 
they are zeroed at this point, (but see 
below). 

3.05 Two types of output formats are possible as 
under: 

l Standard Traffic Report and 

l Compact Traffic Report 

Standard Traffic Report 

(b) In the Extreme Value Mode, if Trafffic 
Measurement is running continuously the 
storage registers are not zeroed at the start 
of the run and the maximum may be ac- 
cumulated over several days. 

3.06 The Standard Traffic Report is intended for 
the user who wants to work with the traffic 

data as output by the PABX without processing it 
first. It is in the form of a report with headings and 
text to make it easily readable. It is-much less 
compact than the Compact Report. 
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3.07 The format of a Standard Traffic Report is requires more space than the Compact Report. 
illustrated at Table 3-1. The header is For Extreme Value Mode reporting the words 

similarintheCompactTraffic Report,butthedata TRAFFIC REPORTinthe header will be replaced 
contains explanatorytitlesto make it readable. It by the words TRAFFIC MAXIMA. 

TABLE 3-1 

STANDARD TRAFFIC REPORT 

08/13 3:06P SYS200 'TRAFFIC HEPORT 08/13 2:OOP 'TO 3:OOF 

3s DIAL TONE DELAY PEG 00000 EXT ORIGINATIONS PEG 00858 RECEIVERS PEG 00952 
2s DIAL TONE DELAY PEG 00000 NAX JUNCTORS --- 00022 JUHCTORS USE 00570 
1s DIAL TONE DELCIY PEG 00001 VAC/ILL CALLS PEG 00024 ACTIVITY PEG 04680 
CALLS UAITING USE 00015 CALLS TO ATT PEG 00147 LDN 1 PEG 00087 
CONSOLE 1 BUSY USE 00017 DIAL 0 PEG 00033 LDN 2 PEG 00000 
CONSOLE 2 BUSY USE 00000 RECALL PEG 00020 LDN 3 PEG 00000 
ATT ORIGINATIONS PEG 00110 INTERCEPT PEG 00000 LDN 4 PEG 00000 

FEATURES 

TAFAS 00000 OVERRIDE 00000 CALL PICKUP 00004 MAID IN ROOM 00000 
PAGING 00043 ATT CONF 00000 HOLD PICKUP 00008 CALL FORUARD 00000 
LlbKEUP 00001 ATT HOLD 00031 STATION CONF 00000 DO NOT DISTURB 00000 
CANP-ON 00025 CALL HOLD 00003 NEET-NE CONF 00007 SERIAL/GUEST RN 00000 
CALLBACK 00059 CALL PARK 00000 FLASH 8 HOLD 00037 HESSAGE WAITING 00000 

TRUNK GROUP PEG USAGE BUSY PEG AA0 USE 

1 9 00416 00095 00348 00000 
2 82 00055 00073 00000 00000 
3 83 00265 00080 00218 00000 
4 84 00006 00002 00004 00000 

INCOMING TRUNKS 

SLOT PEG USAGE SLOT PEG USAGE SLOT PEG USAGE SLOT PEG USAGE 

050 00011 00031 052 00010 00035 054 00004 00016 056 00005 00012 
058 00014 00033 060 00018 00031 062 00004 00006 064 00002 00005 
066 00015 00028 068 00005 00035 070 00000 00002 072 00000 00000 
074 00000 00000 076 00000 00000 078 00000 00000 080 00000 00000 
082 00000 00000 084 00000 00000 086 00000 00000 088 oooc)() :1::c*:fi:t: 

Notes: l.The header shown is for Standard Mode operation. In Extreme Value Output the words 
“TRAFFIC MAXIMA" appear in place of “TRAFFIC REPORT" (see 3.07). 

2. See 2.12 and Table 2-1 for register details. 

3.Trunk groups 1 to 4 have been programmed in this example. 

4. Usages are in ccs. 
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Compact Traffic Report 
3.09 Fig. 3-2 shows a sample of the header, first 

3.08 The Compact Traffic Report is designed for line and the last four lines of a Compact 
following data processing. The traffic Traffic Report. Each subsequent line of text prints 

registers are written in succession in compact for- out the readings for 10 registers each in 5 digit for- 
mat, which can then be processed by a computer, mat, commencing at Register 001 and, over 17 
although it may be directed to a printer. The Stan- lines, accomodating a total of 170 register 
dard Traffic Report is more suitable when an im- readings. The header information contains the 
mediate readable printout is needed. following information: 

REPORT 

TYPE I 
SYSTEM 

IDENTIFIER 

CURRENT 
TIME 

CURRENT 

DATE 11 y 
08/13 3:13P SYS200 TRAFFI 

001 00000 00858 00952 00000 000 

T REGISTER 
001 

I 
REPORT 

2 05699 
08/13 2:OOP TO 3:OOP 

00001 00024 04680 00141 

T REGISTER 
010 

TRAFFIC 
REGISTER 
NUMBERS 

TRAFFIC REGISTER CONTENTS 

i F 
REGISTER REGISTER 

131 140 
131 oo307 

7 
00341 00159 00116 00323 00306 00059 00044 00276 OG 

141 00014 00000 00000 00000 00000 00000 00000 00000 00000 99999 
151 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 
161 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 

NOTES: l.OUTPUTIS IN ASCII,SEETABLE 4-l FOR CHARACTER SET USED. 
2. EACH LINEISTERMINATED BY CR, LFAND SIX NUL CHARACTERS IF SYSTEM OPTION 2076 ENABLED. 
3. WHERE A DEVICE, FEATURE ETC. IS BUSIED OUT FIGURE "9's" ARE PRINTED OUT, E.G. SEE REGISTER 150 OUTPUT 
4. SEE 2.12 ANDTABLE 2-l FOR REGISTER DETAILS. 

TRAFFIC 
HOUR 

START 

TRAFFIC 
HOUR 

END 

Fig. 3-2 Compact Traffic Report 
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(4 

(b) 

(cl 

03 

(e) 

(0 

(9) 

3.10 

The Current Date 

The Current Time 

The PABX System Identifier (number) 

The words TRAFFIC REPORT (Note: These 
words are replaced by the words TRAFFIC 
MAXIMA if the report is in the Extreme 
Value Mode) 

The Traffic Hour Date (Note: If this report 
were that for the last hour block of the 
previous day it would be different to that 
shown for the “Current Date” 

The Traffic Hour Start Time 

The End of Traffic Hour Time 

It should be noted that usage values shown 
in the Standard Report are output in ccs 

units. In the Compact Report the usage values are 
in 10 second units. 

3.11 Actual format details for the purpose of pro- 
cessing a Compact Traffic Report are con- 

tained in the following Tables: 

(a) Table 3-2 details the Header format. This 
header is the same for the Compact and 
Standard Reports 

(b) Table 3-3 details the format for the traffic 
register details 

(c) Table 3-4 shows the Header format when an 
Invalid Compact Report is output. The 
header is the same for the Invalid Standard 
Report. However it should be noted that on- 
ly the header appears for an Invalid Stan- 
dard Report. 

Invalid Output Format 

3.12 If a power failure occurs during a traffic 
hour, the registers are zeroed. A special 

headers record is sent so that the user can 
disregard that hour’s data. An example of an In- 
valid Compact Report is shown in Table 3-5. An In- 
valid Standard Report is identical to that for an In- 
valid Compact Report except that only the header 
is printed out. 

3.13 After a restart, the time on the console will 
be ‘0:OO’ and will flash to say that it is not 

valid. If traffic is polled, the current time will be 
‘0:OO’. 

: .:. : 
.;. : 

j 1.: 
: 
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TABLE 3-2 

REPORT HEADER FORMAT 

Columns Format 

l-3 --- 

4-5 -- 

6-10 mmldd 

11 - 

12-17 hh:mmp 

Description 

Record Identifier 

Spacer 

Current Date 

Spacer 

Current time 

18-21 -SYS System Id Message 

22-24 nnn System Id 

25-26 

27-40 

27-40 

41-42 

43-47 

48 

49-54 

-- Spacer 

TRAFFIC Traffic Header 
REPORT Message 

OR OR 
TRAFFIC Header in 
MAXIMA Extreme Value Mode 

-- Spacer 

mmldd Date of Traffic Hour 

- Spacer 

hh:mmp Start of Traffic Hour 

55-58 -TO- Hour Separator 

59-64 hh:mmp End of Traffic Hour 

Notes 

-= Space 

_ = Space 

mm = Month, dd = Day 

-= Space 

hh = Hours, mm = Minutes 
P = P (PM), = -(AM) or 24 hour 
clock 

Text 

nnn = 000 (no Id), = 001 - 999 
(Assigned Id) 

_= Space 

Text 

_ = Space 

mm = Month, dd = Day 

_ = Space 

hh = Hours, mm = Minutes 
p = P (PM), = _ (AM) or 24 hour 
clock 

Text (Note 3) 

hh = Hours, mm = Minutes 
p = P (PM), = (AM) or 24 hour 
clock (Note 3) 

Notes: 1. The header is the same for the Standard Report and the Compact. 
2. See Table 3-l for example of Standard Report, and Fig. 3-2 for Compact Report example. 
3. If Traffic data collecting equipment (similar to Alston 724) that needs a specific character 
string to be defined to identify a traffic report, columns 55-61 are recommended for-this 
purpose. 
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TABLE 3-3 

COMPACT REPORT REGISTER DETAILS 

Columns Format Description Notes 

1-3 rrr Traffic Register Number See Table 2-I (001 by IO per line) 

4 - Spacer - = Space 

5-10 _ nnnnn Contents of Register rrr 00000 to 65535 Decimal 
preceded by a space 99999 Busied out trunk 

11-16 -nnnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 1 preceded by a space 99999 Busied out trunk 

17-22 -nnnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 2 preceded by a space 99999 Busied out trunk 

23-28 -nnnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 3 preceded by a space 99999 Busied out trunk 

29-34 -nqnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 4 preceded by a space 99999 Busied out trunk 

35-40 -nnnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 5 preceded by a space 99999 Busied out trunk 

41-46 -nnnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 6 preceded by a space 99999 Busied out trunk 

47-52 -nnnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 7 preceded by a space 99999 Busied out trunk 

53-58 -nnnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 8 preceded by a space 99999 Busied out trunk 

59-64 -nnnnn Contents of Register rrr 00000 to 65535 Decimal 
+ 9 preceded by a space 99999 Busied out trunk 

Note: See Table 3-3 for Header Detail and Fig. 3-2 for example of report. 
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TABLE 3-4 

INVALID HEADER FORMAT 

Columns Format Description 

1-3 *** Invalid Report Identifier 

4-5 -- Spacer 

6-10 mmldd Current Date 

11 - Spacer 

12-17 hh:mmp Current time 

Notes 

Identifies invalid report 

-= Space 

mm = Month, dd = Day 

-= Space 

hh = Hours, mm = Minutes 
p = P (PM), = -(AM) or 24 hour 
clock 

18-21 -SYS 

22-24 nnn 

System Id Message 

System Id 

Text 

nnn = OOO(No Id), = 001 - 999 
(Assigned Id) 

25-26 -- Spacer 

27-40 TRAFFIC-REPORT Traffic Header Message 

_ = Space 

Text 

41-42 __ Spacer - = Space 

43-59 --Not-Available-- Registers Invalid Message Text 

60-61 -- Spacer - = Space 

62-64 *** Invalid Report Identifier 

Note: 1. The header is the same for the Standard Report and the Compact Report. 
2. See Table 3-5 for an example of a report. 
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TABLE 3-5 

INVALID COMPACT REPORT 

:t.:t# 01/l? 15:04 SYSOOO ‘TRAFFIC RIiPOi?T N0.T WAILABLE :+z*:1: 
001 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 
011 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 
021 00000 00000 00000 00000 00000 00000 00000 00000 00900 0~0000 
031 00000 00000 00000 00000 00000 00000 00000 01)ooo 00000 00000 
041 00000 00000 00000 00000 00000 00000 00000 OQOOO 00000 00000 
051 00000 00000 00000 00000 00000 OOOOQ 00000 00000 00000 00000 
961 00000 00000 00000 00000 00000 00000 00000 00000 0oi)oo 00000 
071 00000 00000 00000 00000 00000 00000 00000 OOOOQ 00001) 00000 
081 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 
071 00000 00000 00000 00000 00000 OOOOO 00000 OOOOO 00000 00000 
101 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 
111 00000 00000 00000 00000 00000 00000 00000 00000 O#OOO 00000 
121 00000 00000 00000 00000 00000 o1)ooo 00000 00000 00000 00000 
131 00000 00000 00000 00000 00000 00000 00090 09000 00000 00000 
141 00000 00000 00000 00000 00000 ~',0000 00000 00000 00000 ~00000 
151 00000 00000 00000 00000 00000 00000 00000 oooor3 00000 00000 
161 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 

Notes: 1. See 3.10 and 3.11 for explanation. 
2. An Invalid Standard Report has an identical header line, but the register numbers and 

contents do not appear below the header. 

4. OUTPUT CONFIGURATION 
External Polling Mode 

General 

4.01 Fig. 4-l shows the external connections to 
the PABX data port connector P302. The 

port may be connected via a RS232 Adapter either 
to an external modem for the remote polling facili- 
ty or to a local terminal (printer). Both types of 
connections cannot be simultaneously employed. 

Output Control 4.04 As an alternative to the Polling mode the 

4.02 Traffic output may be controlled in one of 
three ways: 

hourly printout may be output automatical- 
ly (Autoprint). The Polling mode and Autoprint 
mode cannot be simultaneously enabled (see Fig. 
3-l and Table 6-2). 

l By polling from an external device, 

l By specifying that the data be printed 
automatically every hour (Autoprint) 

Console - Controlled Outputs 

4.05 Traffic measurement data may be printed 
on request from the console if the Polling 

mode is not selected. Part 6 details the required 
operation. This data may be obtained at any time 
except under the following conditions: 

l By requesting output from the console via 
an attendant function. 

4.03 The polling mode of operation allows an ex- 
ternal device to poll the PABX and request 

that traffic data be output to it. The device sends 
control characters to the PABX via the RS232 port 
to enable or suspend the output. Other types of 
printouts e.g. Message Registration Printing can- 
not be obtained in the polling mode. 

Autoprint Mode 

! 
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P302 
I 

ov -4 PROTGROUND 

'I 

TXDATA 

*I 

RXDATA 

I 

CLRTOSEND 

I---! DATA SET 
Ei READY 

i 
SIGGROUND 

8 
CARRDET 

I 
DATA TtRM 

20 READY 

ALTERNATIVE 
CONNECTIONS 

NOTE: EITHER FIG. 5-1 IS USED FOR LOCAL PRINTER OPERATION OR FIG. 5-2 FOR 
REMOTEOPERATIONWITH MOOEM.ONLYONEOFTHESECONFlGURATlONSCAN 
BE USEOAT ONETIME. 

Fig. 4-I Alternative Configurations - PABX Data Port 

(a) Printouts cannot be requested if the Polling 
mode has been selected 

(b) If Autoprint mode has been enabled and the 
PABX is in the process of printing a Traffic 
Report at the time a Hotel/Motel printout is 
requested the latter printout will not occur 
until completion of the Autoprint printout 

Printer Requirements 

4.06 The speed of the data transmission can be 
switch-selected at the PABX for 110 or 300 

baud ASCII code with odd parity. A line length of 
80 characters is used for the Standard Report and 
64 lines for the Compact Report. The printout of 
each line is terminated by a “CR” (carriage return) 
and “LF” (line feed) character, followed by 6 NUL 
characters if System Option 207 has been 
selected. The Standard Traffic Report (Tabie 3-l), 
is preceded by an “FF” (form feed) character 
before being output. These function characters 
(non-printing) are not included in the line length. 
The subset of required ASCII characters are 
shown in Table 4-1. 

4.07 If the printer characteristics require a delay 
before the next line is to be printed, this can 

be provided by enabling System Option 207. This 
causes six “NUL” (non-printing) characters to be 
transmitted immediately following the “carriage 
return” and “line feed” characters. If this option 
is not selected, no “nulls” are sent. 

5. INSTALLATION 

General 

5.01 Installation to meet the Traffic Measure- 
ment requirements consist of the following 

steps: 

(a) Verification that Generic 204 software is in- 
cluded in the SX-100 or SX-200 PABX 
system 

(b) Determination of the required mode (see 
Fig. 3-1) 

(c) Determination of the required output con- 
figuration (see Fig. 4-1) 

Page 18 



SECTION MITL9105/9110-98-450 

TABLE 4-l 

CHARACTER SET 

BIT NUMBERS 
I *I 0 
I I *I 0 

b, h b, b4 b3 b2 bl 

I I IoIoloIoI 0 

I I lol1IoIoI 4 I 
0 1 0 1 5 

0 1 1 0 6 

0 1 1 1 7 BELL 

1 0 0 01 8 

10 0 1’ 9 

1 0 1 0 A LF 

1 I 2 

SP 

DC1 ! 
“ 

DC3 # 

% 

8. 
/ 

( 

NOTES 1. Control DC1 or a “break” or NULL causes printing. 

2. Control DC3 suspends printer. 

0 
1 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

, 

= 

? 

1 1 
0 0 

0 1 

-.- 4 5 @ P 

A Q z B I? 

C S 

D T 

E U 

F v 

G W 

H X 

I Y 

J Z 

K 

L 

M 

A--- 

(d) Installing the hardware items 

(e) Programming and operation of the com- 
pleted installation 

5.02 The installation of the required hardware 
items are discussed in the following 

paragraphs. Part 6 should be referred to for pro- 
gramming and operation of the completed 
system. 

Cabling and Cross-Connections 

5.03 Section MITL9105/9110-98-200 details the 
installation of SX-100 and SX-200 PABX 

systems. Parts 9 (Installation Requirements) and 
10 (Cabling and Cross-Connections) of this Sec- 
tion show the procedures to be used,and should 
be consulted in conjunction with the following 
paragraphs. 
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Cabling Requirements, Local Printer and connected between the local printer and the 
PABX data port (plug P302). Table 10-2 of Section 

5.04 When a local printer is employed it should MITL9105/9110-98-200 shows the connections of 
be located as near as possibletothe PABX. plug P302. Fig.51 illustrates this cabling require- 

A 25 conductor connectorised cable must be run ment. 

SX-200 PABX- SX-200 PABX- r r -- -- 

-- 1 
INTERCONNECT BOARD(PART) 

P302 
- 

LOCAL /0 52 
PRINTER //-- P301 

1 - 

TBI 
I I 

I 

INTERCONNECT BOARD(PART) 
P302 - 

LOCAL /0 52 
PRINTER //-- P301 

1 - 

TBI 
I I 

J13 J14 J15 

LOCAL 
PRINTER 

(a)CABLlNG FOR SX-200 DATA PORT 

SX-100 PABX-- 

11J13 
L-1P16 

[lJ14 

IlP17 

r1J15 

L- 

LJP19 

INTERCONNECT BOARD (PART) -- -- 

(b)CABLlNG FOR SX-100 DATA PORT 

,- 
Fig. 5-l Cabling to Local Printer 

Page 20 



SECTION MITL9105/9110-98.450 

Cabling Requirements, Remote Facility RS232 Adapter presents the proper interface con- 

5.05 When the PABX data port interconnects nections required when the data port (P302) is 

with a remotely located facility, requiring cabled to the modem. The modem is connected 

the use of a modem, an RS232 Adapter (Mite1 P/N via the cross-connect field to the external facility 

9110-052) is installed between the data port and following standard installation practices. Fig. 5-2 

the connectorised cable to the modem. The illustrates these cabling arrangements. 

CROSS 
CONNECT 

FIELD 

ADAPTER I 1 

J13 J14 J15 

(a) CABLING FOR SX-200 DATA PORT 

P302 I]P18 

-[J13 

IlP16 
[-IJ14 

LIP17 

I-]J15 

IlP19 

INTERCONNECT BOARD (PART) 

i-- --- 

(b) CABLING FOR SX-100 DATA PORT 1295 

Fig. 5-2 Cabling to Remote Printer 
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I 

6. PROGRAMMING AND OPERATION 

General 

6.01 This Part describes the programming op- 
tions and the operation of the utilities re- 

quired in connection with traffic measurements. 

6.02 Traffic Measurement data may be obtained 
in various modes and formats as outlined in 

Part 3. These modes and formats are dependant 
on actual requirements as outlined below (see 
Fig. 3-l): 

(a) Polling Mode. The PABX may be polled by 
an external Agency at prescribed intervals 
with the data obtained being in the form of 
a Standard or Extreme Value Mode, and 
either as a Standard or Compact Traffic 
Report. 

(b) Autoprint Mode. The PABX may auto- 
matically output the traffic data at regular 
hourly intervals to an external Agency. 
Alternately this mode may be employed 
with the local printer. 

(c) The same type of data ouput may be called 
up from the PABX console to a local printer. 

Programming 

6.03 Telephone Company Traffic personnel and 
users may select and perform 

measurements in the variety of modes and for- 
mats outlined above with the flexibility of chang- 
ing these modes and formats to meet changing re- 
quirements. 

6.04 Programming of the PABX to enable re- 
quired features and options is performed at 

the time of installation. Other features and op- 
tions may be subsequently entered, if required, to 
modify the facilities. The procedures are outlined 
in the following Sections: 

l Section MITL9105/9110-98-205 Installation 
Forms 

l Section MITL9105/9110-98-210 System Pro- 
gramming 
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6.05 Where traffic measurement is a require- 
ment the relevant options are entered in the 

same manner as for the options mentioned in the 
above Sections. The type of traffic measurement 
options required should be determined from 
paragraph 6.02 and implemented as noted in the 
following paragraphs. 

6.06 Table 6-1 lists the Traffic Measurement 
System Options. Option 200 must be 

enabled for the traffic measurement feature. The 
remaining options listed in Table 6-1 are then 
enabled as required, but note that certain 
Hotel/Motel printout System Options cannot be 
enabled if System Option 203 (Polling) is selected. 
The reason is that when a local printer is used for 
printouts, the PABX data port cannot be used for 
the polling function. This and other conflicts are 
listed in Table 6-2. 

Remote Operation 

6.07 When the required System Options have 
been entered in the PABX the necessary 

operations to obtain traffic measurement data at 
the remote location are as follows: 

(a) Polling Mode. To request traffic data the 
character DC1 or NUL is transmitted from 
the remote terminal to the PABX data port. 
The NUL code also results when a BREAK 
is sent from the remote equipment. Hence a 
BREAK may be used to initiate polling. 
These characters are ignored while in the 
middle of outputting a report. On receipt of 
any one of these signals traffic data will 
then be transmitted from the PABX to the 
remote device over the line. To suspend the 
flow of traffic data the character DC3 is 
sent from the remote terminal. This will im- 
mediately suspend the traffic data flow. 
Traffic data flow may be resumed by 
transmittal of character DCl. 

(b) Autoprint Mode. If System Option 204 
(Autoprint) is selected, hourly traffic 
measurement data is transmitted 
automatically from the PABX data port. 
Note that if this data is to be printed on a 
local printer, and a Hotel/Motel printout is 
requested during an Autoprint printout, 
then the Hotel/Motel printout will not occur 
until after the completion of the Autoprint 
report. 



SECTION MITL9105/9110-98-450 

SYSTEM 
OPTION 

196 

200 

201 

202 

203 

204 

209 

210 

TABLE 8-1 

TRAFFIC MEASUREMENT SYSTEM OPTIONS 

DESCRIPTION 

Ignore Print Enable. This option must be enabled if the attendant function code 
jt1400 (see Table 6-3) is to be effective. 

Traffic Measurement Enable. This option must be enabled for the Traffic 
Measurement feature. 

Traffic Measurement: Extreme Value Mode. This option must be selected if traf- 
fic collection is to operate in ‘Extreme Value Mode’. If this Option is not selected 
then Standard Mode results. See paragraph 3.03. 

Traffic Measurement: Compact Traffic Report. If selected, this option causes 
the traffic data to be output in a compact format. Otherwise the standard format 
will be used. See paragraph 3.08. 

Traffic Measurement: Polling. This option must be selected if the traffic data is 
to be polled by an external device. See paragraph 3.12. 

Traffic Measurement: Autoprint. This option must be selected if the traffic data 
is to be output automatically at the end of each hour. See paragraph 6.02 and 
Note 1 below. 

Console Function Enable (Traffic Measurement). This option must be enabled if 
the functions *130 to *133 are to be legal (Table 6-3). If it is not enabled then U13 
causes an error to be displayed. See also Note 2. 

Attendant Printer Control Enable. This option must be selected to enable the use 
of the printer control commands*14 (Table 6-3) 

Notes: 1. Printouts may be obtained by request of the console. See paragraphs 4.05 and 
Table 6-2. 

2. By not enabling System Option 209 the Telco is assured that a Traffic 
Measurement run cannot be interrupted by Console Function*130 tow133. 
However the option must be reselected before traffic parameters can be 
changed or printing a report via the traffic utilities. 
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TABLE 8-2 

SYSTEM OPTION CONFLICTS 

System Option Selected 

203 - Traffic Measurement Polling 

System Option Conflict 

191 - Automatic Wakeup Printout 

193 - Room Register Audit Enable 

194 - Room Status Audit Enable 

195 - Message Register and Message Waiting 

Change Print Enable 

204 - Traffic Measurement Autoprint 

204 - Traffic Measurement Autoprint 203 - Traffic Measurement Polling 

Console Operation 

8.08 Traffic Measurement data may be obtained 
by console commands. The appropriate 

commands are listed in Table 6-3. System Option 
200 must have been enabled. Note that Polling 
mode is not applicable for local printer operation, 
but Autoprint mode can be employed (see 6.07(b)). 

CAUTION: It should be noted that reprogramm- 
ing trunks and trunk groups in the 
middle of a Traffic Measurement run 
may cause invalid data results. 

Additional Operating Notes 

8.09 The following additional operating pro- 
cedures should be noted: 

(a) The Start and Run times must be selected 
by the console irrespective of the type (poll- 
ing, autoprint or console) of output. 

(b) If System Option 200 and 209 are not 
selected the traffic utilities are illegal. 

(c) If the attendant resets the digital clock dur- 
ing a traffic run, a traffic report could be 
missed or printed twice. For example, 
assume that Autoprint is in effect and a 
Traffic Report is due at 1O:OO. If the clock is 
reset from 955 to lo:05 the report will be 
lost. If it is reset from lo:05 to 9:55, two 
reports will be printed of the 1O:OO to 1l:OO 
data. The attendant should be cautioned 
against resetting the clock around the time 
of a Traffic Report. 

(d) In addition, the system does not adjust for 
changes in time. In the above case, if the 
clock were changed from 9:40 to 9:55, only 
45 minutes of data will appear at 1O:OO. 

(e) Traffic Measurement is applicable to 
Tenant-Service, with the parameters noted 
in 2.10. 
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TABLE 6-3 

TRAFFIC MEASUREMENT FUNCTION CODES 

Function 
Code Description 

PART A - CONSOLE FUNCTION CODES 

Mote: See description for System Option 209 in Table 6-1. 

*130 Select start time. The start time for a Traffic Measurement run may be displayed 
and/or set by the console attendant as follows: 

l Enter*130 from keypad 
l SOURCE display shows: hhmmx (existing time) 

where: hh = hours 

mm = minutes 
x = P if p.m. 
x = (SP) if a.m. or 24 hour clock 

l Enter new start time hhmmy (new time) 

w,here: y = * if p.m. 

y is not required if a.m. or 24 hour clock 

l Press RELEASE key 

*131 Select Length of Run. The run length (in multiples of 1 hour) may be displayed 
and/or set by the console attendant as follows: 
l Enter*131 from keypad 
l SOURCE display shows: tt (number of hours) 
l Enter new run time tt (1 to 24) 
l Press RELEASE key 
A run length of 24 means that Traffic Measurement will run continuously. 

*132 Print Traffic Data. Traffic data may be output by the console attendant as 
follows: 
l Enters132 from keypad 
l Press RELEASE key 
The current count held in the storage registers are output to printer or tape but 
see paragraph 4.05. 

*I 33 Cancel Traffic Measurement. The traffic measurement run, if in progress, may be 
cancelled by the attendant as follows: 
l Enter ~133 from keypad 
l Press RELEASE key 
This function results in resetting the start time to O:OO, the run length to 0, and 
zeroing the traffic registers. To restart traffic measurement new start and run 
times must be entered. 
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TABLE 8-3 (CONT’D) 

TRAFFIC MEASUREMENT FUNCTION CODES 

Function 
Code 

-*14* 

Description 

Suspend Printout. Traffic data output may be suspended by the console atten- 
dant, in order to change paper for example. The command is as follows: 
l Enter *14* from keypad 
l Press RELEASE key 
Printout is suspended at the end of a current line if one is being printed. No out- 
put is lost. Caution should be observed in using this function code because if it is 
set for an extended period it may, for example, result in the termination of wake- 
up activities. 
System Option 210 must be enabled for this command to be effective. 

* 14# Resume Printout. Traffic data output may be resumed after either a “suspend” or 
“ignore” (see below) by the console attendant as follows: 
l Enter *14# from keypad 
l Press RELEASE key 
System Option 210 must be enabled for this command to be effective. 

*1400 Purge and Ignore Printout. Traffic data output may be ignored (inhibited) by the 
console operator if the requirement arises to use the printer for other purposes. 
The command is as follows: 
l Enter W1400 from keypad 
l Press RELEASE key 
All printout is ignored and lost. System Options 196 and 210 (see Table 6-1) must 
be enabled for this command to be effective. 

PART B - MAINTENANCE FUNCTION CODES 

Some of the console function codes may be duplicated from the PABX test line 
and perform the same function. These are listed below: 

555 + 8 + * Suspends printout. The last symbol may be replaced by 1 on a rotary dial. 

555 + 8 + # Resumes printout. The last symbol may be replaced by 2 on a rotary dial. 

i55 + 8 + 00 Ignore printout. System Option 196 (see Table 6-1) must be enabled for this 
function to be effective. 
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1. GENERAL 

Introduction 

1.01 This Section gives a general description of 
the Station Message Detail Recording 

(SMDR) feature which is applicable to SX- 100 
and SX-200 Private Automatic Branch Exchanges 
when fitted with the Generic 205 software pac- 
kage. It also describes the installation, program- 
ming and operational parameters for the SMDR 
feature. 

Related Documents 

1.02 Table l- 1 lists the MITEL practices as- 
sociated with the SX- lOO/SX-200 PABX 

Systems. 

Brief Description 

1.03 Station Message Detail Recording, also 
known as ‘Call Detail Recording’, allows a 

business to analyze, and thus control, its tele- 
phone costs. Data is collected for each outgoing 
and/or incoming trunk call. Each such call 
generates a call record which is available at the 
RS232 port of the PABX. This output can be 
connected to: 

l A local printer which gives an on-line 
printout at the termination of each trunk 
call, or 

* A magnetic tape recorder which collects 
data for each event, for subsequent pro- 
cessing by a service bureau to produce 
reports on telephone usage for manage- 
ment, or 

l Directly to a service bureau via a dedicated 
line for more timely processing. 
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1.04 Each time a trunk is seized by a call out- 
going from the PABX a record is generat- 

ed. This record is applicable irregardless of the 
call duration, the identity of the originating party 
(ie. an extension, the attendant or another in- 
coming trunk) or whether the call is completed. 
Examples of such calls are contained in Part 5. If 
the trunk cannot be seized (e.g. the trunk is busy), 
a record is not made of the call. Certain types of 
calls may not be recorded (see System Options 
225, 226 or 227, Table 4- 1). 

1.05 Incoming trunk call data may be recorded. 
The record is generated irregardless of the 

call duration, or whether the call is completed 
(e.g. the called party is busy). 

1.06 Internal calls i.e. calls between extensions 
or between the extension and the attendant 

are not recorded. 

1.07 Closely associated with Station Message 
Detail Recording is the ability, when re- 

quired and enabled, to incorporate account codes 
on the SMDR record. Account codes may be 
used by the customer for the purpose of client 
billing or management reports. The account code 
feature with its variable options and associated 
operating procedures is described in Appendix 1. 

TABLE l-l 
SX-1006X-200 DOCUMENTATION 

VOLUME I 

Section No. Title 

M ITL9105/911 o-98-000 
MITL9105-98-100 
M ITL911 O-98-1 00 
MITL9105/9110-98-105 
MITL9105-98-150 
M ITL911 O-98-1 50 
M ITL91051911 O-98-1 80 
MITL9105/9110-98-212 
MITL9105/9110-98-220 
M ITL91051911 o-98-300 
M ITL9105/911 O-98-31 0 
M ITL91051911 o-98-450 
MITL9105/9110-98-451 
M ITL91051911 o-98-500 

Documentation Index 
SX-100 General Description 
SX-200 General Description 
Features and Services Description 
Physical Description and Ordering Information 
Physical Description and Ordering Information 
Engineering Information 
Multi Digit Toll Control 
Speed Call 
Attendant Console Description - Commercial 
Programming and Maintenance Console Description 
Traffic Measurement 
Station Message Detail Recording 
General Maintenance Information 

VOLUME II 

Section No. Title 

M ITLSI 05/911 o-98-000 
M ITL91051911 o-98-200 
M ITL9105/911 o-98-205 
MITLSI 05/911 O-98-21 0 
MITL9105/9110-98-215 
M ITL9105/911 o-98-320 
M ITL91051911 o-98-350 

Documentation Index 
Shipping, Receiving and Installation 
Installation Forms 
System Programming 
Installation Test Procedures 
Extension Test Procedures 
Troubleshooting 
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2. DETAILED DESCRIPTION 

General 

2.01 Each time a trunk is seized, information is 
collected for the trunk until the trunk is 

released. The descriptive record is formatted and 
is available as output. If two or more trunks are 
involved in a call a separate record is generated 
for each trunk. This allows each trunk to be an- 
alyzed for costing purposes. If an extension dials 
a trunk, talks to it, then transfers it to another 
extension, only one call record is generated. 
However, the number of the second extension 
appears in the record. 

Recorded Information 

2.02 

(a) 

tb) 

SMDR data which is recorded provides in- 
formation on the following items: 

Outgoing, and Incoming calls 

Digits Dialed on the Trunk (maximum 
capacity 26 digits) 

(cl 

(d) 

te) 

(f) 

&I) 

Account Codes of up to 12 Digits 

Meter Pulses (option) 

Outgoing and Incoming Trunk Numbers 

System Identity (option) 

Long Calls ldentif ied (with programmed 
durations) 

(h) 

Cj) 

(Id 

(m) 

(n) 

Time to Answer for Incoming Calls 

Identifies second Extension in a Transfer 

ldentif ies Conferences and Transfers 

Records Answer Supervisions 

Indicates if the Attendant was involved in 
the call. 

2.03 The data is output at the RS232 port (Part 
31, and each record occupies an 80 

character row. If it is also required to print out 
the System Identifier then System Option 222 
(Table 4- 1) must be enabled; and the row in- 
creases to 84 characters in length. 

SECTION MITL9105/9110-98-451 

2.04 A description of each field, which appears 
in an SMDR record, is shown below; and 

the complete group of fields is summarized in 
Table 2- 1. This Table includes information with 
regard to the field symbols used in the following 
descriptions. 

. 

. 

. 

. 

. 

(a) 

(b) 

Long Call Indicator. This optional field con- 
tains a I-’ for calls of duration 5 to 14 
minutes 59 seconds, a ‘%’ for calls of 
duration 15 to 29 minutes 59 seconds, and 
a ‘+’ for calls of 30 or more minutes. This 
is useful when records are to be manually 
scanned. 

Date (mm/dd). The date is reported 
numerically as a 2 digit month followed by 
day. The year is not reported. 

Start Time (hh:mmp). The start time of a call 
is reported in hours and minutes. Either 
12-hour or 24-hour format may be em- 
ployed. 

Duration of Call (ddddd). The call duration is 
reported in hours, minutes and seconds). 
Leading zeroes are output. (Maximum time 
= 18 hrs, 12 min, 16 set). 

Calling Party (pppp). This is the party that 
originated the call. It may be an extension, 
the attendant, or an incoming trunk, as de- 
scribed below: 

Extension Number as Calling Party (cccc). 
An extension number may be from 1 to 4 
digits (O-9, *, #).lt is left-justified and 
space-filled. If tenanting is enabled, the 
tenant number (l-4) is output as the first 
digit, and an extension number of from 1 
to 3 digits follows it. 

Attendant as Originating Party (ATTm). Calls 
originated by the attendant that do not in- 
volve a third party report a calling party of 
‘ATT’ followed by the console number 
(O-2). If the attendant calls an outside party 
on behalf of an extension or trunk, that 
extension or trunk is reported as the caller 
but the Attendant Flag symbol 5 appears in 
the “Attendant was Involved” field (5.03) 
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(c) Trunk Equipment Number as Calling Party 
(Tnnn or Xnnn). If the originating party is an 
incoming trunk, it is output as ‘Tnnn’ for CO 
trunks and ‘Xnnn’ for non-CO trunks. The 
‘nnn’ is the equipment number of the trunk. 
It has a range from 002 to 1 12, or 162 to 
256. It is always even and includes leading 
zeroes. The ‘T’ or ‘X’ ensures that this 
number is not confused with an extension 
number; and CO Attendant trunks may be 
distinguished from tie trunks. 

l Attendant made or answered the Call (f). 
This one digit field identifies calls originat- 
ed by or initially answered by the attendant, 
and reported as a “me”. This flag will not 
appear under other circumstances ie. if a 
call is transferred to the attendant. 

. 

. 

. 

Trunk Group Access Code (gggg). This field 
applies to outgoing calls. For incoming calls 
this field is used to report Time to Answer 
(see below). The trunk group access code 
may be from 1 to 4 digits long (O-9, *, #). 
It is left-justified and space-filled. If 
tenanting is enabled, the tenant number is 
output first, followed by an access code 
from 1 to 3 digits. 

Time to Answer (ttt). This is the number of 
seconds from the time the trunk is seized 
incoming until the call is answered. If the 
call is never answered, this field displays 
***. It applies to incoming calls only, the 
same field is used to define the Trunk 
Group Access Code for outgoing calls (see 
above). Leading zeroes are output. It re- 
verts to zero after reaching 256. 

Digits Dialed on the Trunk (xxx . . . . . x). The 
maximum number of digits (O-9, *, #) re- 
corded is 26. If the ‘SMDR: Record Meter 
Pulses’ option is selected, this reduces to 
20, to leave room for the 5 digit meter. On 
outgoing calls, this field does not include 
the trunk group access code unless it is an 
‘Identified Trunk Group’ in which case this 
is pulsed out on the trunk in front of the 
digits dialed. On dial-in trunk calls, the 
digits dialed in on the trunk are recorded. If 
more than 26 digits are dialed, the 26th is 
overwritten. No digits are recorded if the 
number is confidential. 

. 

. 

. 

Meter Pulses (mmmmm). The number of 
reversals received from an outgoing trunk 
is, optionally, recorded. The range is 0 to 
65536. Leading zeroes are output. The 
‘SMDR: Record Meter Pulses’ option must 
be selected. The maximum number of digits 
recorded reduces from 26 to 20. The 
trunk group must be programmed for 
‘Answer Supervision’; that is, the first digit 
of the trunk group ‘Type’ must be ‘2’ or ‘4’. 
Meter pulses are not recorded for other 
groups. 

Call Completion Status (h) (Outgoing Calls). 
This field is used to report the completion 
of an outgoing call in so far as the PABX is 
able to determine it. If the outgoing call 
fails the toll deny checking, and is dropped, 
this field contains a ‘T’. If the trunk group is 
programmed to take ‘Answer Supervision’ 
(i.e. first digit of its ‘Type’ is ‘2’ or ‘4’), and 
a supervision is received, an ‘A’ is reported. 
If the trunk group is programmed for ‘Toll 
Reversal’ (i.e. first digit of its ‘Type’ is ‘37, 
and a supervision is received, a ‘T’ is re- 
ported. 

Call Completion Status (Incoming Calls). On 
incoming calls, the PABX knows the out- 
come of the call and thus can report it 
more fully. If the extension or hunt group 
to which the call is directed is busy, a ‘B’ is 
reported. If an incoming dial-in trunk dials 
an invalid number and receives reorder 
tone an ‘E’ is reported. The field is blank 
for incomplete calls. A ‘7” is reported if 
the incoming trunk is answered with 
TAFAS 

. Speed Call (S). This field contains an “S” if 
the number was speed dialed, and a space 
if not. 

. Called Party (qqqq). This is the party to 
whom the call is directed. It may be an 
extension number, the attendant or, for 
outgoing calls, the equipment number of 
the trunk. The format in which the called 
party is output is identical to that used for 
the calling party. See Calling Party (pppp). 
On incoming calls directed to the attendant, 
the called party would be the attendant un- 
less the attendant transfers it to an exten- 
sion; in which case, it is the extension 
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number. For direct-in lines, it would be the 
extension number. For more information, 
see 5.05. 

l Transfer/Conference Call (K). Calls that in- 
volve three or more parties are indicated 
by means of this field. It contains a ‘T’ for 
supervised transfers, ‘X’ for unsupervised 
transfers (i.e. dead transfer or transfer into 
busy) and a ‘C’ for three-way conversa- 
tions and conferences. 

l Third Party (rrrr1. The third party field con- 
tains the number of the extension to which 
a trunk call has been transferred by an- 
other extension. If several transfers take 
place for one trunk call, the first party is 
the only one reported. The format is iden- 
tical to that of the Calling Party (pppp). 

* Account Code (aaa . . . . . a). This is an optional 
field and is only present if the ‘Account 
Code’ feature is used. See Appendix 1 for 
a discussion of account codes. Account 
codes may only contain digits from 0 to 9, 
and their maximum length is 12 digits. 
Leading zeroes are reported if they are 
dialed. 

l System Identifier (iii). This optional 3-digit 
field may contain values from ‘000’ to 
‘999’. ‘000’ means no identifier has been 
entered. 

3. INSTALLATION 

General 

3.01 Installation to meet the Station Message 
Detail Recording requirements consists of 

the following steps: 

(a) Verification that Generic 205 software is 
included in the SX- 100 or SX-200 PABX 
system. 

(b) Determination of the required output con- 
figuration (Figs. 3- 1 and 3-2). 

(cl Installing the hardware items. 

(d) Programming and operation of the com- 
pleted system (Parts 4 and 5). 

SECTION MITL9105/9110-98-451 

Printer Configuration 

3.02 The SX-100 and SX-200 PABX has an 
RS232 data port to the SMDR facility. A 

local printer may be connected to this port to 
provide on-premises printout (Fig. 3- 1). The port 
may also be connected to a remotely-located 
facility via an RS232 adapter and a modem (Fig. 
3-2). The required printer characteristics are as 
follows: 

(a) 

(b) 

(c) 

(d) 

80 character line length. If the system 
identifier is to be printed (System Option 
222 enabled), an 84 character line length is 
required. 

1 10 or 300 baud character rate. Baud rate 
is switch-selectable on the PABX scanner 
card to accomodate the rate. 

The subset of required ASCII characters is 
illustrated in Fig. 3-3. 

Each line printout from the PABX data port 
is terminated by a “carriage return” and 
“line feed” character. For printers which 
require an extra delay six “NUL” characters 
may be added to the termination (System 
Option 207). 

Magnetic Tape Recorder Configuration 

3.03 The data port may also be (locally or re- 
motely) terminated by an RS232 compati- 

ble magnetic tape recorder instead of a printer. 
The SMDR data thus stored may be subsequently 
retrieved as required. 

Cabling and Cross -Connections 

3.04 Section MITLS 105/9 1 1 o-98-200 details 
the installation of SX-100 and SX-200 

PABX systems. Parts 9 (Installation Requirements) 
and 10 (Cabling and Cross-Connections) of the 
Section show the general procedures to be used 
in making these connections. 

Cabling Requirements, Local Terminal 

3.05 The printer or recorder should be located 
as near as possible to, and no further than 

50 feet from the PABX. A 25 conductor con- 
nectorired cable must be run and connected be- 
tween the local printer and the PABX data port 
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TABLE 2-l 
SUMMARY OF FIELDS IN SMDR RECORDS 

Name Columns Format Definition Notes 

Long Call 1 z - = 5-9 mins See System Options Table 
% = IO-29 mins 
+ = 30 or more mins 

Date 

Spacer 

Start 
Time 

2-6 mmldd mm = Month mm = 01-12 
dd = Day dd = 01-31 

7 - = Space 

8-13 hh:mmp hh = Hours l-12 or 00-23 
mm = Minutes 00-59 
p = por pp = PM (12 hour clock) 

= AM or 24 hour clock 

Spacer 

Duration 
of call 

Spacer 

Calling 
Party 

Spacer 

Attendant 

14 _ = Space 

15-22 hh:mm:ss hh:mm:ss = duration hh = 00-18, mm = 00-59 and 
in hours:minutes:seconds ss = 00-59 

23 - = Space 

24-27 PPPP cccc = Extension Number c = o-9, *, #; left-justified 
tccc = Tenant, ext. number t = l-4 
Tnnn = Trunk Equipment nnn = 002-112; 162-256 
Number (CO) 
Xnnn = Trunk Equipment 
Number (Non-CO) 
ATTm = Attendant m = Console No. (O-2) 

28 -= Space 

29 f * = Attendant Attendant answered or 
_ = Attendant not involved initiated the call, then 

transferred it to an extension 

Trunk 
Group 
Access 

30-33 wgg cccc = Access Code c = o-9, l , #, left-justified 
tccc = Tenant Code t = l-4 
Outgoing and Tandem Calls 
Only 

Time to 
Answer 
(Alternate) 

30-33 ottt Ottt = Time in seconds 
(000-256) 
l ** = Call unanswered 

Leading zeroes output. 
Incoming calls only. 
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TABLE 2-l (CONT’D) 
SUMMARY OF FIELDS IN SMDR RECORDS 

Name Columns Format Definition Notes 

Digits 
Dialed on 
the trunk 

Meter 
(Optional) 

Call 
Completion 
Status 

34-59 xx . . . . x 

55-59 mmmm 

60 h 

Up to 26 (20 if 
metering) digits dialed 
on the trunk 

mmmm = Number of 
meter pulses 

A = Answer Supervision 
B = Callee is Busy 
E = Caller Error 
T = Toll Denied or TAFAS 
answered 

x = o-9, *, or #; left-justified. 
No digits if number 
is confidential 

mmmm = 00000 to 65536 
Leading zeroes 

Outgoing 
Incoming Direct/Dial-In 
Incoming/Dial-In Incoming 
Incoming/Outgoing 

Speed Call 61 S or S = Number was Speed Outgoing 
called 

Called Party 62-65 qqw cccc = Extension Number c = o-9, *, #; left-justified. 
tccc = Tenant ext. number t = l-4$ 
Tnnn = Trunk Equipment nnn = 0002-256 
No. (CO) 
Xnnn = Trunk Equipment 
No. (Non-CO) 
ATTm = Attendant m = Console No. 

= o-2 

Transfer/ 
Conference 
Call 

66 K T Supervised Transfer 
X = Unsupervised Transfer ‘Dead Transfer’ or 

‘Transfer Into Busy’ 
C = Three-Way or 
Conference 

Spacer 

Third Party 

Account 
Code 
(Optional) 

67 

68-71 rrrr 

73-84 aa . . . . a 

- = Space 

cccc = Extension Number 
tccc = Tenant Ext. No. 

Length of 1 to 12 
digits 

c = o-9, *, ; left-justified 
t = 1-4 

a = O-9 space-filled 

Spacer 
(Optional) 

85 _ = Space 

System 
Identifier 
(Optional) 

86-88 iii Entered by System Id 
Console Function 
(*17) 

i = O-9 
iii = 000-999 
000 = ‘No Code entered’ 
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(plug P302). Table IO-2 of Section 
MITLS 105/9 11 o-98-200 shows the connec- 
tions of plug P302. 

Cabling Requirements, Remote Facility 

3.06 When the PABX data port interconnects 
with a remotely located facility, requiring 

the use of a modem, an RS232 Adapter (Mite1 
P/N 9 1 1 O-052) is installed between the data 
port and the connectorized cable to the modem. 
The RS232 Adapter presents the proper inter- 
face connections required when the data port 
(P302) is cabled to the modem. The modem is 
connected via the cross-connect field to the ex- 
ternal facility following standard installation prac- 
tices Fig. 3-2 illustrates these cabling arrange- 
ments. 

4. PROGRAMMING 

4.06 The SMDR facility is not effective unless 
the proper trunk group type is program- 

med. Thus SMDR reporting can be restricted to 
only certain trunk groups. When so programmed 
only this type will force an account code 
(Appendix I) to be entered before dialing the 
trunk group. When entering the trunk group pro- 
gram as detailed in Section 
MITLS 10519 1 1 O-98-2 10 the four digit type 
must have, as the second digit entered, the digit 
“3” or “4”. When the digit “4” is entered the 
Message Registration feature also applies to this 
trunk group. 

4.07 On completion of programming the SMDR 
facility will be operational. A brief outline 

of the operational procedures with examples of 
SMDR printouts is contained in Part 5. 

5. OPERATIONAL PARAMETERS 

4.01 This Part describes the programming op- 
tions and procedures which are required in 

connection with Station Message Detail Recor- 
ding and also refers to other options which are 
of particular interest to SMDR. 

4.02 System and COS Options which are direc- 
tly applicable to SMDR, and other options 

5.01 There are no special operational proced- 
ures employed by the attendant or exten- 

sion, except when account codes are required to 
be reported. In this case the procedures outlined 
in Appendix 1 are followed. The following 
operational parameters should be noted when 
SMDR is used. 

which are required for printer operation are de- 
scribed in Table 4- 1. Non-Recording Conditions 

4.03 Console Access Function codes which are 5.02 SMDR is initiated when an outgoing trunk is 
required to perform printer control func- seized, and (if enabled) when an incoming 

tions from either an attendant or a maintenance trunk is seized. SMDR is not initiated under the 
console are listed in Table 4-2. following conditions: 

4.04 Account Code programming options and 
features are described in Appendix I. 

Programming Procedures 

4.05 Programming procedures for the SX- 100 
and SX-200 PABX’s are detailed in Section 

MITLS 105/9 11 O-98-2 10. When the SMDR 
facility is a requirement (Generic 205 software 
must be used), the SMDR options and features 
should be programmed with the other options 
and features for new installations; or they may 
be added for existing installations. 

l Busy tone is obtained by the attendant or 
an extension when a trunk is dialed 
(because all trunks in the group are busy). 

l Reorder tone is obtained by the caller. 

l The attendant intercepts an extension at- 
tempting to access a trunk group. 

l During a power fail condition no SMDR 
records are made because storage is in the 
volatile RAM. 
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SX-200 PABE- 
-- -- 

I -- --1 
INTERCONNECT BOARD(PART) INTERCONNECT BOARD(PART) 

P302 P302 

LOCAL LOCAL /,/ /,/ -52 -52 l l 

PRINTER PRINTER // // P301 P301 
- - 

TBI TBI 
1 1 I I 

J13 J13 J14 J14 J15 J15 

0 0 0 0 II II 

(a)CABLlNG FOR SX-200 OATA PORT (a)CABLlNG FOR SX-200 OATA PORT 

P302 I-P18 

-]J13 

11JP16 

-1J14 

IlP17 

jjJ15 

IlP19 

(b) CABLING FOR SX-100 DATA PORT 

Fig. 3-I Cabling to Local Printer 
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CROSS 
CONNECT 

FIELD 

ADAPTER T!31 
I I 

J13 J14 J15 

L__ -- --J 
(a)CABLlNG FOR SX-200 DATAPORT 

CROSS 

I I 

UP302 

11J13 

I-P18 

LPI6 

i-J14 I 

OP17 ; 
-jJ15 I I 

IJP19 

lNTERCONNECTBOARD(PART) 

L-- --- 

(b)CABLlNG FOR SX-100 DATA PORT 1295 

Fig. 3-2 Cabling to Remote Printer 
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TABLE 3-3 
CHARACTER SET 

BIT NUMBERS 
*O 0 0 0 1 1 
> 0 0 1 1 0 0 
> 0 1 0 1 0 1 

COLUMN 
b b6 b5 1111GK b4 b3 “2 b, 

O 1 * 3 4 5 Ill 

0 0 0 0 0 NUL SP 0 @ P 

0 0 0 1 1 DC1 ! 1 A Q 

0 0 1 0 2 “ 2 B R 

0 0 1 1 3 DC3 # 3 C S 

0 1 0 0 4 4 D T 

0 1 0 1 5 O/O 5 E U 

0 1 1 0 6 & 6 F v 

011 1 1 7 BELL / 7 G W 

1 0 0 0 8 ( 8 H X 

1 0 0 1 9 ) 9 I Y 

1 0 1 0 A LF * J Z 

1 0 1 1 B + K 

NOTES 1. Control DC1 or a “break” or NULL causes printing. 
2. Control DC3 suspends printer. 

Page 11 



SECTION MITL9105/9110-98-451 

TABLE 4-I 
SMDR OPTIONS 

A - SYSTEM OPTIONS 

System 
Options 

Description 

196 Ignore Print Enable. This option must be enabled if the attendant function * 1400 
(Table 4-2) is to be effective. 

207 Printer Carriage Return Delay. The option causes six nulls to be sent to the printer 
following Carriage Return/Line Feed. This delay is not required by some printers. If 
this option is not selected, no nulls are sent. 

210 Attendant Printer Control Enable. This option must be selected to enable the use 
of the printer commands * 14 (Table 4-2). 

220 Station Message Detail Recording: Outgoing Calls. This option enables the Sta- 
tion Message Detail Recording feature for outgoing trunk calls. 

221 Station Message Detail Recording: Incoming Calls. This option enables the Sta- 
tion Message Detail Recording feature for incoming trunk calls. (NOTE 2). 

222 SMDR: Extended Record. If this option is enabled, the length of the SMDR record 
is extended from 80 to 88 columns. This allows the last four columns of 12 digit 
account codes and the System Id to be reported. 

223 SMDR: Record Meter Pulses. If this option is selected, the number of meter 
pulses generated by the Central Office is reported in the SMDR record. With this 
option, the number of digits recorded on the trunk is 20. If it is not selected, the 
number of digits recorded is 26. This option is not meaningful unless System Op- 
tion 220 is also selected. 

224 SMDR: Indicate Long Calls. If this option is selected, calls of 5 minutes or longer 
are flagged in the SMDR record (see also Table 2-l). 

225 SMDR: Drop Incomplete Outgoing Calls. If this option is selected, outgoing calls 
that are incomplete are not reported. If a trunk group is programmed for Answer 
Supervision, calls that do not receive Supervision are not reported. If a group is 
not programmed for Supervision, a “pseudo-answer supervision” timeout must be 
assumed. Calls that last less than that time are not reported. The same timer is 
used as for Message Registration, i.e. it is 20, 30 or 40 seconds depending on the 
status of options 158 and 159. 

226 SMDR: Record Only Incoming CO Calls. If this option is selected, incoming calls 
on incoming CCSA and non-dial tie trunks are not recorded. DID calls and stan- 
dard CO calls are recorded. The recording of incoming calls on dial-in tie trunks 
and DISA trunks is controlled via COS option “No SMDR Record For This Line”. 

227 SMDR: Drop Calls of Less Than 8 Digits. If this option is selected, outgoing calls 
in which less than 8 digits are dialed on the trunk are not reported. This option is 
only meaningful if option 220 is also enabled. 
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5.03 SMDR is also not initiated if the trunk 
group is not programmed for SMDR (4.06); 

or the following System Options are enabled and 
the relevant conditions (Table 4- 1) apply: 

l System Option 225 - SMDR: Drop Incom- 
plete Outgoing Calis 

System 
Options 

*14* 

l 14# 

l 1400 

555+8+* or 1 

555+8+# or 2 

555+8+00 

TABLE 4-2 
SMDR CONSOLE FUNCTIONS CODES 

Description 

Part A - Attendant Function Codes 

Suspend Printout. SMDR output may be suspended by the console attendant, 
in order to change paper for example. The command is as follows: 

l Enter *14* from keypad 
l Press RELEASE key 

Printout is suspended at the end of a current line if one is being printed. No 
output is lost. Caution should be observed in using this function code because 
if it is set for an extended period it may result in the build up of busy condi- 
tions on outgoing trunk groups and the prevention of incoming trunk calls. 

Resume Printout. Traffic data output may be resumed after either a “suspend” 
or “ignore” (see below) by the console attendant as follows: 

l Enter ?14# from keypad 
0 Press RELEASE key 

Purge and Ignore Printout. SMDR output may be ignored (inhibited) by the con- 
sole operator if the required arises to use the printer for other purposes. The 
command is as follows: 

l Enter l 1400 from keypad 
l Press RELEASE key 

All printout is ignored and lost. System Option 196 (see Table 4-1) must be 
enabled for this command to be effective. 

Part B - Maintenance Function Codes 
(It is assumed that 555 is the maintenance function code in this list.) 

Some of the console function codes may be duplicated from the PABX test 
line and perform the same function. These are listed below: 

Suspends printout. The last symbol may be replaced by 1 on the rotary dial. 

Resumes printout. The last symbol may be replaced by 2 on the rotary dial. 

Ignore printout. System Option 196 (see Table 4-1) must be enabled for this 
function to be effective. _- 
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l System Option 226 - SMDR: Record only 
Incoming Calls 

l System Option 227 - SMDR: Drop Calls of 
Less Than 8 Digits. 

Attendant Handled Calls 

5.04 The following conditions are reported as 
shown when the attendant handles a call 

(see also 2.04): 

If the attendant dials a trunk with no ex- 
tension or trunk involved, the calling party 
is the attendant. 

Direct Trunk Accesses by the attendant are 
reported. The ‘Trunk Group Access Code’ 
field is blank. 

If the attendant makes an unsupervised 
transfer to an extension the called party is 
the attendant, and the extension appears as 
a third party. 

If the attendant answers a trunk call and 
does not transfer it to an extension, the 
called party is the attendant. 

If the attendant dials a trunk while it has an 
extension as its source, the calling party 
reported is the extension and ‘*’ appears in 
the ‘Attendant was involved’, field. 

If the attendant dials a trunk, then takes an 
extension off hold and hits Release, the 
calling party is the extension and ‘*’ ap- 
pears in the ‘Attendant was Involved’ field. 

If the attendant has a trunk as Source, then 
dials an extension the extension answers, 
the attendant presses RELEASE, the calling 
party is the trunk, the called party is the 
extension, and ‘*’ appears in the ‘Attendant 
was Involved’ field. 

Incoming Calls 

5.05 When SMDR is enabled for incoming calls 
(System Option 22 I) the following con- 

ditions are reported: 

. Digits dialed on incoming DID, DISA or 
dial-in tie trunks are reported in the ‘Digits 
Dialed on the Trunk’ field. If the dial-in 
trunk dials an illegal or vacant number or 
hangs up before completing the number, 
the call is still reported. The called party is 
the extension dialed. The DISA Security 
Code is not reported. 

l The called party is the attendant unless the 
attendant then dials an extension. In that 
case, the called party becomes the exten- 
sion and an ‘*’ is reported in ‘Attendant was 
Involved’. Attendant-handled calls are fur- 
ther discussed in 5.04. 

l Direct-in trunks will show the extension 
number as the called party; as for dial-in 
trunks. However, the ‘Digits Dialed field is 
blank. If the trunk is directed to a hunt 
group, the extension that answered the call 
is reported. 

l On incoming calls, an “E” is reported if the 
trunk hangs up while listening to reorder 
tone or a “B” if the trunk hangs up while 
listening to busy tone. A “T” is reported if 
the incoming call is answered with TAFAS. 

Examples 

5.06 Typical SMDR printouts are shown in Table 
5-l. 

Page 14 



TABLE 5-I 
SMDR PRINTOUTS 

0 1 2 3 4 5 6 7 8 9 
1234567890123456789012~45678g012~45678g012~45678g012~456~8~012~4~6~8~o~~~4~6~8~o~~~4~6~8go 

EXAMPLE 1 TWO PARTY OUTGOING CALL 

-06/13 II:42 00:08:29 214 5, 16135922122 A-TO54 419356 000 

On June 13th at II:42 AM, extension 214 dialed an account code of "419356", then dialed 
11 g ,1 to get an outside line. The extension obtained trunk equipment number 54 and dialed 
"1-613-592-2122". Answer supervision was provided. The conversation lasted 8 minutes, 29 
seconds. 

EXAMPLE 2 TWO PARTY OUTGOING CALL 

05/17 IO:51 00:01:52 213 5 201 A-X082 000 

On May 17 at IO:51 AM, extension 213 dialed 5 to get an identified trunk group, then 201 
to obtain an extension in the other PABX. The other PABX provided supervision and the 
conversation lasted 1 minute, 52 seconds. The trunk equipment number was 082. 

EXAMPLE 3 TWO PARTY INCOMING CALL 

01/30 03:lOP 00:02:22 T102 008 201 201 000 

On January 30 at 3:lO PM, incoming direct-in trunk number 102 range in to extension 201. 
The extension answered after 8 seconds and they talked for 2 minutes, 22 seconds. 

EXAMPLE 4 TW3 PARTY INCOMING CALL 

03/12 09:ll 00:01:12 x116 007 63 224 000 

On March 12 at 9:ll AM, dial-in tie trunk II6 dialed hunt group with access code "63". 
Extension 224 answered after 7 seconds, and the conversation lasted 1 minute, 12 seconds. 

EXAMPLE 5 ATTENDANT HANDLED CALL - OUTGOING TRUNK 

9 
+01X30 03:27P 00:35:11 201 *g 16545996951 A-TO52 000 

0 On January 30 extension 201 dialed the attendant and asked for an outside line. The 
G attendant dialed 9 followed by I-654-599-6951 then pressed Release. At 3:27 PM the other 

party answered and the conversation lasted 35 minutes, 11 seconds. Trunk equipment 52 was 
used. 

.~ : 



TABLE 5-1 
s~nR PRINTOUTS (coNT'D) 

, 

0 1 2 3 4 5 6 7 a 9 

EXAMPLE 6 ATTENDANT HANDLED CALL - INCOMING TRUNK 

04/05 01:42P 00:00:31 TO90 009 ATT2 000 

On April 5th at I:42 PM, trunk 90 rang into the attendant. After 9 seconds the attendant 
at console 2 answered. The trunk party spoke to the attendant for 31 seconds then hung 
up. 

EXAMPLE 7 CALLING EXTENSION TRANSFER CALL 

04/02 og:36 00:04:55 103 91 59222122 T162T 100 000 

On April 2nd at 9:36 AM, extension 103 dialed trunk access code 91 followed by 592-2122. 
The called party answered, and after conversing the caller transferred the called party to 
extension 100. After further conversation extension 100 hung up. The total period for 
both conversations was 4 minutes, 55 seconds. Trunk equipment 162 was used for the call. 

EXAMPLE a CALLED EXTENSION TRANSFER CALL 

03/12 07:42 OO:O3:06 ~62 no03 241T 215 000 

5 
On March 12th at 7~42 AM, trunk 162 rang the console and requested to speak to extension 
241. The attendant took 3 seconds to answer the call. After speaking to extension 241 

i% the latter extension then tranferred the call to extension 215. The total conversation 
d r lasted 3 minutes, 6 seconds. 
z 
2 EXAMPLE 9 ATTENDANT CONTROLLED CONFERENCE (WITH TRUNK) 
s 
FI %03/10 09:48 00:13:40 ATT1 "93 5924130 T17aC 000 
z 

g 
At 9:48 AM on March 10th the attendant dialed CO trunk access code 93 and seized trunk 
equipment 178. The call was then completed by dialing 592-4130. After speaking to the CD r 

0 called party the attendant set up a controlled conference by dialing three internal a 
W 
v) extensions and adding them to the conference in turn. The conference lasted for 13 z 

minutes? 40 seconds. The record will not show what extensions were added. a 
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APPENDIX 1 
ACCOUNT 

GENERAL 

Al.01 Account codes may be used by the 
customer for the purpose of client billing or 
management reports. In addition if an extension is 
programmed with COS options 56 and 83 it is 
unable to access a trunk circuit unless the proper 
account code is entered. Account codes may be 
from 1 to 12 digits in length. 

PROGRAMMING 

Al.02 A list of the System Options available is 
shown in Table A 1 - 1. This illustrates the 

variations possible with regard to the length of 
the account code. 

Al.03 Related additional programming require- 
ments for use with Account code opera- 

tion is as follows: 

Class of Service Option 56 - Account 
Code Entry. An extension with this option 
may dial an account code before making a 
trunk call. 

Class of Service Option 83 - Forced Ac- 
count Code Entry. An extension with this 
option in its COS must dial an account 
code before making an outgoing trunk call. 
It is effective only if COS Option 56 is 
enabled. 

Feature 31 - Account Access Code. An 
extension may dial this code followed by 
an account code prior to making a trunk 
call. 

Attendant Function. The attendant Account 
Access Code function is accessed by dia- 
ling SO. 

CODES 

OPERATION 

Al.04 An account code may contain only the 
digits 0 through 9. * and # are illegal digits. 

If variable codes (Option 234) are used the num- 
ber of dialed digits (including the delimiter #I) 
must be between 1 and the maximum length. 

Extension Operation 

Al.05 An extension, allotted an account code, 
proceeds to make a trunk call according to 

the abbreviated sequence shown below: 

l The account access code is dialed. 

l The account number is dialed. This may re- 
quire the addition of the delimiter symbol # 
(see Option 234, 1). 

l The trunk group access code is dialed. If 
busy tone is heard the call should be plac- 
ed later, as it is not possible to set up a 
camp-on or callback when account codes 
are applicable. 

l When dial tone is heard the normal calling 
digits are dialed to obtain the required par- 
ty 

Attendant Operation 

Al.06 The attendant may include an account code 
for a trunk call. The abbreviated sequence 

of operations is as follows: 

l The account access code (*Co) is dialed. 

l The account number is dialed followed by 
#. 

. The trunk group access and required party 
number digits are dialed. 
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TABLE Al-l 
ACCCIIINT COIIF SVSTFM nDTlnNC 

System 
Options 

- . - - - - .m.  -v-w - .  - .  Wm.. - .  .  I V . . ”  

Description 

230 Account Code Enable. This option enables the Account Code feature. If has no ef- 
fect unless one of the Station Message Detail Recording Options (220 and/or 221) 
is also enabled. 

231 Account Code Length = 4 Digits. If this option is selected, the length or maximum 
length of an account code is 4 digits. This option is only meaningful if option 230 
is also selected. 

232 Account Code Length = 8 Digits. If this option is selected, the length or maximum 
length of an account code is 8 digits. This option is only meaningful if option 230 
is also selected. 

233 Account Code Length = 12 Digits. If this option is selected, the length or max- 
imum length of an account code is 12 digits. This option is only meaningful is op- 
tion 230 is also selected. 

234 Variable Length Account Codes. If this option is selected, DTMF extensions and 
the attendant may enter an account code of less digits than the length defined by 
options 23112321233. This is done by dialing a ‘#’ as a delimiter. If this option is not 
selected, only account codes of a fixed length, may be entered. This option is not 
meaningful unless option 230 is also enabled. 

NOTES: 1. If neither 231, 232, or 233 is selected, the length of account codes is 16 digits. 

2. Only one of the options 231, 232 or 233 should be selected. If more than one is 
set, the lowest is chosen. 
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1. INTRODUCTION 

A. General 

1.01 This section contains a brief description of 
the maintenance and diagnostic pro- 

cedures used to maintain the SX-100 and SX-200 
Electronic Private Automatic Branch Exchanges 
(EPABX). 

Reason For Issue 

1.02 This section is issued to include Generic 
205 information. 

2. SYSTEM OVERVIEW 

A. General 

2.01 The SX-100 and SX-200 are advanced Elec- 
tronic Private Automatic Branch Exchanges 

(EPABX) employing digitally controlled solid-state 
space-division switching and stored program con- 
trol. One hundred and twelve of the ports are 
available for assignments to lines, trunks and 
receivers. The remaining 48 ports are reserved for 
control and special functions. Fig. 2-l shows the 
maximum line and trunk configuration for the 
SX-100. In the SX-200 two hundred and eight ports 
are available for assignments to lines, trunks and 
additional receivers. There are 48 ports reserved 
for control and special functions. Fig. 2-l shows 
the maximum line and trunk configuration for the 
SX-200. The SX-100 and SX-200 are electrically 
compatible with most existing extension, key 
telephone, Private Branch Exchange (PBX) and 
Central Office (CO) equipment and provides- 

. service to a maximum of four individual 
customers 

l the use of a flexible numbering plan 

0 the simultaneous use of DTMF and rotary 
dial stations 

. optional use of attendant consoles-2 max- 
imum 

. the sharing of attendant consoles between 
customers 

. extensive selection of standard and op- 
tional features 
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l freedom from scheduled maintenance 

. automatic diagnostics 

l six power fail transfer trunks (SX-100) 

l twelve power fail transfer trunks (SX-200) 

l optional reserve power supply 
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Fig. 2-l 
Maximum Line and Trunk Configuration 

2.02 The SX-100 and the SX-200 each consist of a 
single cabinet (containing the switching cir- 

cuitry and the system power supplies) and a cor- 
dless desk type attendant console equipped with 
pushbutton dial pad and control keys. Connec- 
tions between the equipment cabinet, the con- 
sole, and the distribution frame are made using 
connectorized 25 pair cables. 

2.03 Noiseless operation, exceptionally small 
size, and environmental tolerance allow a 

wide choice of locations for the equipment 
cabinet. 



B. Maintenance 

2.04 The modular design and functional packag- 
ing of the PABX systems permit rapid loca- 

tion and replacement of defective equipment. Cir- 
cuit malfunctions are detected by diagnostic 
routines automatically initiated by the CPU. 
These diagnostic routines are detailed in 
MITL9105/9110-98-350 and by the use of MITEL Ac- 
tion Procedures (MAPS) locate the defective cir- 
cuit card or assembly, and indicate to the service 
personnel the required field-replaceable unit. 
Diagnostic routines and maintenance procedures 
do not interfere with users not affected by the 
malfunction. Because the system employs only 
electronic circuits, preventative maintenance is 
not required. 

2.85 System expansion is achieved by the addi- 
tion of plug-in line and trunk printed circuit 

cards. Lines are added in increments of 
eight, CO trunks in increments of four, 
special trunks in increments of two. 

C. Physical Description 

2.08 The SX-100 and the SX-200 equipment 
cabinets are of metal construction and are 

shown in Fig. 2-2 and 2-3. 

2.07 All connections from the cross-connecting 
terminals to the PABX equipment cabinet 

are made using connectorized cables. Con- 
nections between the cross-connecting ter- 
minals, the attendant console and external 
equipment are made in accordance with ac- 
cepted practice. 

2.08 A reserve power supply and battery charg- 
ing system are available as an option. The 

reserve power supply is designed to maintain 
system operation for a minimum of two hours in 
the event of a primary power failure. These items 
can be mounted within the SX-200 cabinet, but are 
packaged into a shelf that forms a pedestal for 
the SX-100. 

D. SX-100 Equipment Cabinet 

2.09 The door on the front of the SX-100 cabinet 
provides access to the system 

SECTION MITL9105/9110-98-500 

maintenance panel and the printed circuit cards 
(Fig. 2-2). The removable rear panel provides ac- 
cess to the system power supply, and the line and 
trunk connections. Cable entry to the equipment 
cabinet is provided through a cable duct in the 
rear of the cabinet. The maintenance panel, 
mounted at the top of the cabinet, provides ac- 
cess to the system from the maintenance console 
through a 50 pin connector. To the left of the 
maintenance plug is the master power fail 
transfer switch, five power fail transfer control 
switches, and the system POWER ON/OFF 
switch. In addition, a test line is provided which 
allows service personnel to access individual 
lines and trunks. Mounted directly below the 
maintenance panel is the equipment shelf. This 
shelf contains the system common control cards 
plus a number of trunk, line, and receiver cards. 
The optional reserve power supply is contained in 
a separate unit that the equipment cabinet may 
sit on. 

E. SX-200 Equipment Cabinet 

2.10 The door on the front of the cabinet pro- 
vides access to the system maintenance 

panel, printed circuit cards and reserve battery 
supply shelf (Fig. 2-3). The hinged rear panels hold 
the system power supply, and provide access to 
the line and trunk connections, and the reserve 
power controls. Cable entry to the equipment 
cabinet is provided through cable ducts on either 
side of the cabinet. 

2.11 The equipment cabinet holds the 
maintenance panel, a maximum of two 

equipment shelves, the optional reserve battery 
supply, and the primary power supply. The 
maintenance panel, mounted at the top of the 
cabinet, provides access to the system from the 
maintenance console through a 50 pin connector. 
To the left of the maintenance plug is the master 
power fail transfer switch, five power fail transfer 
control switches and the system POWER ON/OFF 
switch. In addition, a test line is provided which 
allows service personnel to access individual 
lines and trunks. Mounted directly below the 
maintenance panel is equipment shelf 2. This 
shelf holds line and or trunk cards. Below equip- 
ment shelf 2 is equipment shelf 1. This shelf con- 
tains the system common control plus a number 
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Fig. 2-2 SX-100 Equipment Cabinet 
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Fig. 2.3 SX-200 Cabinet Layout 
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number of trunk, line, and receiver cards. 
The optional reserve power supply is con- 
tained in a completely enclosed shelf 
located at the bottom of the cabinet. All 
connections between shelves and external 
equipment are made by connectorized 
cables from the rear of each shelf. The 
system primary power supply, held on the 
lower hinged back panel of the cabinet, 
converts the commercial input power to the 
required system voltage levels. 

F. Maintenance Panel 

2.12 The plug on the right of the maintenance 
panel permits the service personnel to per- 

form maintenance tasks and enter new, or 
modify existing customer data using the 
maintenance console. The test line ter- 
minals on the panel allow the use of a stan- 
dard hand test-set (butt-in) to establish 
calls through the system using preselected 
circuits. 

G. Equipment Shelves 

2.13 The equipment shelves used in the SX-100 
and the SX-200 are identical and hold up to 

22 printed circuit cards which plug into the 

shelf back plane. On the rear of the back 
plane are a number of 25 pair plugs pro- 
viding interconnections between the 
shelves and external equipment. In addition 
to the plugs are a number of screw down 
terminals allowing shelf connection to the 
primary power supply unit. The equipment 
shelves (Fig. 2-4) measure 10.75in. (273mm) 
high, 19in. (480mm) wide, 16.37in. (415mm) 
deep and weigh approximately 27lbs. 
(12.2kg) fully equipped. 

H. Printed Circuit Cards 

2.14 All circuit cards (Fig. 2-5) used in the 
PABX’s are identical in construction and 

consist of a fiberglass board with printed 
wiring patterns on both of its faces. Riveted 
to the front of each board is a transparent 
faceplate which allows the LEDs mounted 
on the front of the boards to be easily seen. 
The two color-coded card extractors 
located at the top and bottom of the 
faceplate identify the card position within a 
shelf and ensure that the card is seated cor- 
rectly in the backplane connector. 

Fig. 2-4 Equipment Shelf 
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Fig. 2-5 Printed Circuit Card 
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I. Primary Power Supply 

2.15 The system primary power supply (Fig. 2-6 
and 2-7), provides all system power from 

a 115Vac. In the SX-200 optional factory strapping 
provides 220Vac operation. The SX-100 has a 
220Vac adapter to provide power to the system. 

J. Electrical Characteristics 

2.18 The electrical characteristics of the SX-100 
and the SX-200 are listed in Table 2-1. 

2.17 Both PABX’s are designed to operate from a 
48Vdc source. A 48Vdc power supply 

operating from commercial power is standard 
equipment. The systems may be optionally equip- 
ped with a charger and battery arrangement 
which provides a minimum of 2 hours reserve 
power in the event of commercial power failure. 

2.18 In the event of a power failure with no 
reserve power available, up to six SX-100 or 

twelve SX-200 Central Office (CO) trunks 
can be arranged to be automatically con- -I 
netted to pre-selected extensions. 

INTERCONNECT BOARD 

POWER SUPPLY 

EQUlPMEljT SHELF 

Fig. 2-8 SX-100 Primary Power Supply 
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TABLE 2-I 
SX-lOO/SX-200 ELECTRICAL CHARACTERISTICS 

Station Loop Limit 1200 ohms including set 
Maximum Number of Ringers per Line 7 
Ringing 9OV, 20Hz - immediate ringing(optionof 17Hzor25H; 

Standard 1s on, 3s off 
Special 0.5s on, 0.5s off, 0.5s on, 2.5s off 

Ring Trip During silent or ringing period 
Dial Tone 350/440Hz, continuous 
Transfer Dial Tone 350/440Hz,3 bursts of 100ms on/off, thencontinuou! 
Busy Tone 480/620Hz, interrupted at 60ipm 
Special Busy Tone 3501440Hz interrupted at 60ipm 
Standard Ringback Tone 440/480Hz, 1s on, 3s off 
Special Ringback Tone 4401480Hz, 0.5s on, 0.5s off, 0.5s on, 2.5s off 
Callback 6 rings of standard ringing 
qeorder Tone 480/620Hz, interrupted at 120ipm 
Conference Tone 440Hz, 1 burst of 1s 
Camp-On Tone 440Hz,one burst,of 200ms for station camp-on 

440Hz, two bursts 100ms on, 50ms off, 100ms on 
for trunk camp-on 

Dverride Tone 440Hz, one burst of 800ms followed by a 200ms 
burst every 6s 

3rosstalk Attenuation 75dB minimum 
Insertion Loss, 

Station-to-Station 5dB + 0.5dB at 1004Hz 
Station-to-Trunk 0.5dB + 0.3dB at 1004Hz 
Trunk-to-Trunk 0.5dB + 0.3dB at 1004Hz 
Tie Trunk to Station on Non-VNL Trunk 2.5dB f 0.3dB at 1004Hz 

Longitudinal Balance 54dB minimum, 
Return Loss 14dB minimum 
Idle Circuit Noise 16dBrnC maximum 
Impulse Noise No counts over 46dBrnC 
Envelope Delay Difference 2OO)l.s maximum 
System Impedance 600 ohms nominal for lines 

600 or 900 ohms nominal for trunks 
Traffic Capacity 7.5ccslline minimum at 100 lines at P = 0.01 
Primary Power lOO-125V, 47-63Hz, 4A maximum 
Central Office Trunk Loop Limit 1600 ohms 
Maximum Distance of Console from Equipment lOOOft. (300m) of 26AWG cable 
Operating Environment 0°C to 4O”C, 10% to 90% Relative Humidity 

1% 

K. Attendant Console 

2.19 The SX-1001200 attendant console (Fig. 2-8) 
is enclosed in a housing with a black 

plastic faceplate. Located on either side of 
the console are a pair of headset/handset 
jacks allowing simultaneous operation and 
supervision. The console keyboard holds 
three rows of ten nonlocking keys for the 
selection of features and completion of 
calls. On the right of the keyboard is a 

12-key pushbutton dial pad. The console 
display, mounted above the keyboard, 
displays the active states of calls in pro- 
gress. In addition to the call status display 
is a busy lamp field, a trunk group status 
field, a call waiting indicator, a digital 
clock, and three alarm indicators. The 
weight of the attendant console is approximately 
131bs (5.9kg) and its dimensions are: 13.75in. 
(350mm) wide, 6.8in. (176mm) high, and 9.25in. 
(236mm) deep. 
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Fig. 2-7 SX-200 Primary Power Supply 
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A complete description of the attendant consoles 
is given in sections MITL9105/9110-98-300 
Attendant Console Description and 
MITL9105/9110-98-305 Hotel/Motel Attendant Con- 
sole Hotel/Motel Description. 

L. Programming and Maintenance Console 

2.20 The construction of the programming and 
maintenance console is identical to that of 

the attendant console, the only difference 
is in the functions of the call and feature 
selection keys. A complete description of 
the maintenance console is given in sec- 
tion MlTL9105/9110-98-310 Programming 
and Maintenance Console Description. 

M. Features 

2.21 The System features are provided in the 
form of feature packages (Generics). Table 

2-2 lists the contents of these Generics. For a 
detailed description refer to Section MlTL91051 
9110-98-105. 

IFig. 2-8 Attendant Console 
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TABLE 2-2 
SYSTEM FEATURES 

202 203 204 205 

Account Codes 
. 

Alphanumeric Display for Attendant Position l l l l - 
Attendant Camp-On . . . . 

Attendant CCSA Access . . . 

Attendant Console (Maximum 2) . . . . 

Attendant Control of Trunk Group Access l l l l 

Attendant Controlled Conference . . . 

Attendant Flash Over Trunks . . . . 

Attendant Lockout . . . . 

Attendant Position (2 Max.) . . . . 

Attendant Transfer. All Calls . . . . 

Automatic Callback Busy/Don’t Answer . . . . 
(Station to Station Calls) 

Automatic Callback - Busy (Station to Trunk) l l l l 

Automatic Night Service Switching . . . . 

Automatic Queuing to Attendant Position l l l l 

Rroker’s Call . . . . -. - _. _ - - 
Busy Lamp Field . . . . 
Busy Verification of Ptation Lines . . . . 
Call Forwarding - All Calls . . . . 

Call Forwarding - Busy And Don’t Answer l l l l 

Call Forwarding - Busy Line (DID) . . . 
Call Forwarding - Don’t Answer (DID) . . . 

Call Hold . . . 
Call Pick-Up . . . . 

Call Waitina Service 
Attendant Call Waiting . . . . 
Terminating Call Waiting . . . . 

Distinctive Tone Signals . . . . 
Calling Number Display to Attendant . . . . 
Calls Waiting Indication at Attendant Position l l l l 

CCSA Access . . . 
Class of Service Display to Attendant . . . . 
Code Calling Access 
Code Restriction 
Conference Callina 

. . . . 
. 4 

. . . . 
Contact Monitorf - . . . . 
Controlled Outward Restriction . . . 
Controlled Station-To-Station Restriction . . . 
Controlled Termination Restriction . . . 
Controlled Total Restriction . . . 
Data Restriction . . . . 
Date Disolav on Console(s) . . , 
Diagnostics - Automatic ’ ’ 
Dial Access to Attendant 
Digital Clock on Attendant Position 
Direct Department Calling (DDC) 
Direct Inward Dialing (DID) 
Direct Outward Dialina (DOD) 

. . . . 

. . . . 

. . . . 

. . . . 
. . . 

. . . . -> , 
Direct Termination of Miscellaneous Circuits 

On Attendant Position (Paging)t 
. . . . 

Direct Trunk Group Selection (DTGS) . . . . 
Directed Call Pick-Up . . . . 

Hold-For.Kck-Up Option . . . . -~ 
Distinctive Ringing . . . . 
DTMF And/Or DCKP On Attendant Position l l l l 

DTMF Calling . . . . 
DTMF To Dial Pulse Conversion . . . . 
Dump and Load of Customer Data . . 
Executive Override 
Flash for Attendant 
Flexible Numbering of Stations 
Foreign Exchange (FX) Access 

. . . . 

. . . . 

. . . . 
. . . . 

t Requires external customer provrded equipment 

202 203 204 205 

Fully Restricted Station . . . . 
Identified Trunk Group . . 

Immediate Audible Ring on Attendant 
Handled Calls 

. . . . 

Immediate Ring . . . . 
Incoming Call Identification (ICI) . . . . 

Indication of Camp-On . . . . 
Intercept Treatment 

Attendant Intercept . . . . 

Intercept Tone 
lnteroosition Callina 

. . . . 

. . . . 

Interposition Transfer . . . . 

Inward Restriction . . . 

Line Lockout With Warning . . . . 

Listed Directory Number (LDN) Service l l l l 

Loudspeaker Pagingf 
Direct Access by Attendant . . . . 
Dial Access . . . . 
Multizone . . . . 
Priority Paging . . . . 

Main/Satellite Service . . . 
Manual Originating Line Service . . . . 
Manual Terminating Line Service . . . 
Meet Me Conference . . . . 
Message Waiting (Audible) . . . 
Message Waiting (Lamp) . . . 
Miscellaneous Trunk Restriction . . . . 
Multiple Listed Directory Numbers (LDN) l l l l 

Multiple Access Codes for a single . . 
trunk group (10 max.) 

Music On Holdf . . . . 
Music on Attendant Position Holdf .I. . . 
Night Console Position . . . . 
Night Service 

Fixed . . . . 
Flexible . . . . 

Night Station Service - Fixed Service l l l l 

Night Station Service - Full Service l l l l 

Origination Restriction - . . . . 
Outgoing Trunk Call Back . . . . 
Outaoina Trunk Camn-On . . . . 

-  ”  -  - - - . . r  - . .  

Outaoina Trunk Queueina . . . . 
Outward-Restriction . . . . 
Power Failure Transfer - Station . . . . 
Priority Queue . . . . 
Privacy and Lockout . . . . 
Radio Paaina Accnsst . . . . 

Recall Dial Tone . . . . 
Recorded Telephone Dictation Accessf l l l l 

Remote Access to PBX Services . . . . 
Remote Administration and Maintenance 

(hardware option) 
. . . I 

Re-ring From Toll (on Toll Terminal) l l l l 

Reserve Power (hardware option) . . . . 
Room Audit . 
Room Status l .  .  

Rotary Dial Calling . . . . 
Route Advance . . . . 
Saved Nu ber Redial 
Serial CalT” 

. 
. . . . 

Sharing (4 Tenant) l .  .  .- 
Shared Attendant Service l .  .  

Sinale Diait Dialina (Non-conflictina) l l l . 
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TABLE 2-2 (CONT’D) 
SYSTEi’l FEATURES 

Single Digit Dialing (Conflicting) 
Speed Call 

System wide 
Personal 

Solittina 
- r  -  

One-Way Manual Splitting 
Two-Way Manual Splitting 
One-Way Automatic Splitting 
Two-Way Automatic Splitting 

202 203 204 205 
. . . 

. 

. 

. . . . 

. . . . 

. . . . 

. . . . 
Station Hunting 

Terminal Hunting . . . . 

Circular Hunting . . . . 
Secretarial Hunting . . . . 

Station Message Detail Recording . 
Station Message Register Service . . . 

Electronic Storage and Display . . . 
Internal Charging . . . 

Station Override Security . . . . 

Station-to-Station Calling . . . . 
Straightforward Outward Completion . . . . 
Switched Loop Operation . . . . 
Tandem Tie Trunk Switching . . . 
Termination Restriction . . . . 
Threeway Conference Transfer . . . . 
Through Dialing . . . . 

t Requires external customer provided equipment 

Tie Trunk Access 
Timed Reminders 

202 203 204 205 . . . . 
. . . . 

Toll Restriction 
Battery Reversal . . . . 
O/l Access . . . . 
Multi Digit . . 

Toll Terminal Access . . . . 
Total “Do Not Disturb” Display . . . 
Total “Message Waiting” Display . . . 
Total “Room Status” Display . . . 
Traffic Data Collectiont . 
Traffic Display to Customer . 
Transfer into Busv . . . 
Trunk Answer From Any Station . . . . 
Trunk Group Busy (TGB) Indicators on . . . . 

Attendant Position 
Trunk Status Field . . . . 
Trunk-To-Trunk Connections . . . . 
Trunk Verification by Customer (TVC) l l l l 

Trunk Verification by Station (TVS) . . . . 
Uniform Call Distribution (UCD) . . . . 
Wake- Up Service . 
WATS Access . . . . 
Wideband Data Switching . . . . 
Wide Frequency Tolerant Power Plant l l l l 

1309 .:i 

3. SYSTEM OPERATION 

3.01 The systems are solid-state PABX’s 
employing space division switching and 

microprocessor control of call processing. A 
block diagram of the PABX is shown in Fig. 3-1. 

3.02 The SX-100 has a capacity of 112 ports and 
the SX-200 of 208 ports, which may be 

assigned to receivers, lines, and trunks. The 
ports are scanned sequentially for detec- 
tion of signals every 3.2 milliseconds. 

3.03 Call origination is detected during scann- 
ing, an interrupt signal to the 

microprocessor is generated, and a speech 
path and receiver are assigned to the 
originating station. After dialing, the 
receiver is -released and the called party is 
connected to the same speech path as the 
originator. There are 31 speech paths 

available and each of the ports has access 
to all 31 speech paths. 

4. MAINTENANCE 

A. General 

4.01 The PABX contains no moving parts and 
therefore requires no routine preventative 

maintenance. The sole item requiring 
periodic maintenance is the Random Ac- 
cess Memory Battery Pack (9110-020) which 
should be changed at 4 year intervals. In the 
event of a malfunction the system design 
allows for the rapid location and 
ment of the suspect item. Maint 
features include - 

: . : I - .  

; :  I .  _” 
;  1.’ 

replace- : 
enance 

l power-up diagnostics 

. automatic diagnostics 

i- 
f 
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dynamic diagnostics 

low number of cards 

low number of card types 

power fail transfer control switches 

status LED’s on almost all cards 

busy switches and LEDs on trunk cards 

fault read-out on’the console 

test line 

. console clock 

4.02 The system maintenance philosophy 
assumes that faulty printed circuit cards or 

assemblies are replaced in the field, the faulty 
items being returned to Mite1 for repair. 

B. Power-Up Diagnostics 

4.03 Each time power is applied to the system, 
the Power-Up Diagnostics check the Ran- 

dom Access Memory (RAM), the Programmable 
Read Only Memory (PROM), and the Non-Volatile 
Random Access Memory. The RAM is checked by 

r  - - - - - -  - - - - - - - - - -  --_- - -  _________________ 

STATIONS 
31 SPEECH PATHS (AND I IYIU~ rn~n, 31 SPEECH PATHS (AND 1 MOH PATH) 

I 
/ 

----------- ----------- 1 1 I 
LINES J I I I It-j+ TONE CONTROL 1 i I 1 TONE CONTROL 

i I 
TO CENTRAL ! i I 

OFFICE 
TRUNKS I . 

! I 
I I 

I PROCESSOR 8, 
MEMORY i I 

j i I 
CONSOLE , ~ 

CONSOLE CONTROL I 

I i i 
I 
I SCANNER 

i * 
RECEIVER 

i--"""ON~O"'ROL j 

COMMERCIAL i 
DATA/ADDRESS BUSS i 

POWER SUPPLY I 
I 

POWER I 
I I 

L ------- ------- - -------- --_-- ___________ i 
Fig. 3-l System Block Diagram 
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setting all bits to 1 then to 0 and a check is per- 
formed to ensure that each bit is set correctly. If 
an error is detected a major alarm is raised. The 
PROM check consists of compiling a check sum 
of all the PROM bits and comparing the result 
with the check sum produced when the PROM 
was manufactured. A difference in the two check 
sums will result in a major alarm. The Non- 
Volatile RAM check consists of compiling a check 
sum of.all the bits in the Non-Volatile RAM and 
comparing this with the check sum generated 
when the Non-Volatile RAM was last programm- 
ed. A difference in the check sums will result in a 
minor alarm. 

4.04 During the power-up sequence, the scanner 
operation is also checked. If a malfunction 

is detected a major alarm is raised. If the system 
powers up correctly, the console clock displays 
00.00 and starts to run. 

C. Automatic Diagnostics 

4.05 The Automatic Diagnostics test the speech 
path connections, tone and rotary 

receivers, tone and rotary generators, supervisory 
tones, and speech path biasing. The automatic 
diagnostics run at all times except when there are 
four or less speech paths free in the system, or 
when a console is in the programming mode. In 
Generic Programs 203/up, the diagnostics will not 
use a receiver if any other equipment is waiting 
for a receiver. 

4.06 Faults found are reported as minor alarms, 
and the failing unit is busied out, if possi- 

ble. The automatic diagnostics will not busy-out 
more than half the receivers, generators, or 
speech paths to guard against the possibility that 
an error in the fault detection circuitry could shut 
down the system. 

4.07 Organization. The automatic diagnostics 
consist of a set of test routines called from 

a sequencer. The sequencer picks a free speech 
path and calls a set of tests. It then picks the next 
free speech path and calls the set of tests. When 
it has done this for all the free speech paths from 
1 to 31, it makes a new, similar, pass, and keeps 
repeating this procedure. 

4.06 Some tests, the quick ones, are performed 
for each speech path. Other, slower, ones 

SECTION MITL9105/9110-96-500 

are performed only once per pass (e.g. on speech 
path 1 in pass 1, on speech path 2 in pass 2, etc.). 
One normal pass of the diagnostic takes 13 
seconds times the number of receivers, when the 
system is idle. This applies to the first 16 passes. 
The next 16 take only 4 seconds each because the 
Receiver and Generator test is skipped. After the 
first normal pass, all supervisory tone generators, 
DTMF generators, and receivers will have been 
checked on at least one speech path, all speech 
paths will have been tested for shorts, and the 
speech path connections to the card in slot 1 will 
have been tested. Approximate times are: 

1 normal pass 
31 passes 

4 8 16 
receivers receivers receivers 

1 min 2 mins 4 mins 
15 mins 30 mins 60 mins 

Test Performed Each Time 

4.09 Basic Speech Path: The basic speech 
path check is as follows: 

(a) The speech path test circuit is checked to 
see that it reads “high” when not in use. 
Detection of a malfunction results in 
ERROR 004 - all self-testing stops. 

(b) The speech path under test is checked us- 
ing the speech path test circuit to see that 
it is “high”, i.e. not connected to anything. 
Detection of a malfunction results in 
ERROR 018 - speech path busied out - 
sequencer picks next speech path. 

4.10 Speech Path Short & Bias Check: The 
speech path short & bias check is as 

follows: 

(a) All idle speech paths other than the speech 
path under test are checked using the 
speech path circuit to see if any are not 
“high”. The result of this is used in (c) 
below. 

(b) Speech path bias is applied to the speech 
path under test, and it is checked using the 
speech path test circuit to see that it goes 
to “0”. Detection of a malfunction results in 
ERROR 005 - speech path busied out - 
sequencer picks next speech path. 
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(c) If all other speech paths were “high” when 
checked in (a), they are all checked again to 
see that none went to ‘IO”, which would in- 
dicate a short to the speech path under 
test. Detection of a malfunction results in 
ERROR 006 -speech path under test busied 
out - sequencer picks next speech path. 

4.11 Supervisory Tones: The supervisory tones 
- speech path connection check is as 

follows: 

(4 

(b) 

4.12 

(4 

6)) 

4.13 

For internal reasons, this test is only run if 
all other speech paths are idle. 

Each supervisory tone in turn is connected 
to the speech path under test, and the 
speech path test circuit used to check that 
the speech path goes to “0”. Detection of a 
malfunction results results in ERROR 007 
-speech path busied out - sequencer picks 
next speech path. 

Speech Path Connection Test: The lines 
-speech path connection test is as follows: 

The sequencer initially sets the self test 
function to test slot 1 in this test. At the end 
of each pass through the speech path the 
slot number is incremented by the se- 
quencer. After 31 passes all possible slots 
will have been tested. 

Each of the possible 8 lines in the slot is 
checked to see if it has been programmed 
as a station or trunk. If so, and the line is 
currently idle, the line is connected to the 
speech path under test which is then check- 
ed using the speech path test circuit to see 
that it is now at “0”. If it is not at “0” it 
could be that the line has just gone on or 
off-hook so the test is repeated up to 2 more 
times at 50ms intervals. If it does not got to 
“O”, and the line is still idle (i.e. the system 
has not detected an off-hook) then this will 
cause ERROR 012 - no more tests will be 
performed on this slot in this or subsequent 
passes. 

Memory Test: A small section of memory 
is tested each time, so that all memory will 

have been tested after 31 passes. The tests are 
similar to those in the Power-Up Diagnostic ex- 
cept that the errors are reported here as MINOR. 

Once a memory error has been reported no more 
memory testing takes place until the diagnostics 
are restarted, by a system reset. 

Tests Performed Once Per Pass 

4.14 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(9) 

4.15 

(4 

(W 

Supervisory Tones: Supervisory tone 
-Tone Presence Test: 

This test is skipped if a supervisory tone 
presence error was detected previously. 

The dial tone detector on the receiver is us- 
ed to detect tone presence. 

One pair of receivers is picked, the pair 
changing each pass. If either receiver is 
busied out, or no receiver card exists, the 
test is skipped. 

The test is performed once per pass for dial 
tone. 

Using each of the 2 receivers in turn, the 
test waits for the receiver to become free, 
then connects it and the tone to the speech 
path under test. After 350ms the dial tone 
detector is checked to see if it has detected 
the tone. 

If neither receiver detected the tone it is 
assumed to be missing. Detections of a 
malfunction results in ERROR 013 - testing 
for supervisory tone presence is no longer 
performed. 

If one receiver detected the tone but the 
other did not, it is assumed that the tone is 
present but one receiver is faulty. This 
results in ERROR 014 - receiver is busied 
out. 

Receiver & Generator: The receiver & 
generator test is as follows: 

This test uses both the speech path under 
test and the fifteenth higher speech path. If 
the speech path under test is numbered 
17-31, the test is skipped. 

If any tone generator has been busied out, 
this test is skipped. 
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(c) The receiver and generator test is perform- 
ed for each of four tone digits (“1, 5, 9, #“) 
and for the rotary digit “6”. It is also per- 
formed for each pair of receivers in the 
system. If either has been busied out or if 
the receiver card is not present, the test for 
that pair is skipped. 

(d) Each digit is sent eight times, using all 
combinations of the two receivers, two 
speech paths, and two generators. If any er- 
rors are detected, they are analyzed to see 
if they correspond to a single receiver, 
speech path or generator error. If they do, 
the error is reported as follows: 

ERROR 008 (receiver, tone, error) 
ERROR 009 (receiver, rotary, error) 
ERROR 010 (generator error) 
ERROR 011 (error isolated to a speech path) 

If it is not possible to isolate which unit has 
failed, the error is reported as ERROR 015 
-probable receiver error. The generator is 
busied out to ensure that the error is not re- 
reported in each pass. 

(e) Errors 008-010 result in the receiver or 
generator being busied out. Error 011 could 
be either on the receiver card or the 
generator card (tone control card) so no 
device is busied out. 

D. Dynamic Diagnostics 

4.18 Each time an extension goes off-hook or a 
trunk rings in it is connected to a speech 

path. The dynamic diagnostics check the speech 
path to ensure that the speech path connection is 
good. If a bad path is detected the processor 
assigns a new speech path and rechecks the con- 
nections. If, after four attempts the speech path 
still tests bad, it is assumed that the test se- 
quence is at fault and the connection is maintain- 
ed. The automatic diagnostics will detect any bad 
speech path and raise the required alarm condi- 
tion. 

E. Circuit Cards 

4.17 Both the SX-100 and SX-200 employ four- 
teen types of cards (Fig. 4-l), which may be 

used in either system minimizing stocking and 
control problems for field maintenance. The cards 
used in the system are described below. 

RAMlCOS Card. This printed circuit card 
contains the system 8K byte scratch pad 
Random Access Memory, together with 2K 
bytes of CMOS (Non-Volatile) Random AC- 
cess Memory which is used for the storage 
of customer configuration data. (Class of 
Service options, numbering plan etc.). No 
functions other than memory read/write 
functions are performed on this card (See 
Fig. 4-2). 

PROM/CPU Card. The PROM/CPU card contains 
the system Generic program in Programmable 
Read Only Memory (PROM), and also contains the 
microprocessor, which together with the Generic 
program constitutes the intelligence of the PABX. 
The basic system clock is also located on this 
card (See Fig. 4-2). 

Memory Expander Card. This card has the 
capability of carrying 28K bytes of Programming 
Read Only Memory (PROM) containing generic 
programs. The Memory Expander card holds four 
diagnostic LEDs: 

l the top LED, when flashing indicates that 
the automatic diagnostics are running. This 
LED will not flash (the diagnostics do not 
run) when the system is in programming 
mode, or when less than 4 speech paths are 
idle. Under these circumstances, the LED 
may be either on or off, its state has no 
special meaning. 

0 the second LED, when lit, indicates that the 
system is in the programming mode. 

l the third LED, when lit, indicates that the 
RS232 port is in use (Generic 204 and up). 

l the fourth LED, when lit, indicates that a 
Data Dump or Load is in progress (Generic 
204 and up). 

PROM/RAM Expander Card (Optional). The 
PROM/RAM Expander card can be used in place 
of the Memory Expander. It contains an additional 
2K of CMOS RAM. A fifth LED on the battery pack 
indicating the the battery pack is seated correctly 
and is charging. 

Line Card. The line card contains 8 separate 
line circuits. The line circuit detects on and 
off-hook conditions, which are recognized I 
by the scanner, and reported to the pro- 
cessor for appropriate action. Dial signals 
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FRONT VIEW 

SHELF1 

Fig. 4-I Equipment Card Locations 

(rotary dial or DTMF) are passed to a 
receiver over the speech path selected for 
the conversation (See Fig. 4-2). 

Trunk Card. The Trunk Card contains either two 
or four trunks depending on trunk type. (4 CO 
Trunks, 2 E&M Trunks, or 2 DID Trunks). These cir- 
cuits provide the interface between the PABX and 
the Central Office or other PABX’s. Each trunk cir- 
cuit repeats dial pulse signals from the speech 
path to the Tip and Ring and passes DTMF signals 
directly from the speech path to the Tip and Ring 
for outgoing calls. The busy switches on the trunk 
card may be used to make a trunk continuously 
busy. If the trunk is in use when the switch is set 
the existing call is not disturbed, but the trunk is 
made busy as soon as the call ends. The trunk 
may also be busied out from the attendant con- 
sole (See Fig. 4-3). 

Scanner Card. The basic function of the scanner 
card is to sequentially scan each port (line, trunk, 
console, receiver), in order to detect signals re- 

quiring processor action. If such a signal (eg. off- 
hook from a line circuit) is detected, the scanner 
informs the processor of the port involved. The 
processor then takes over any subsequent action 
required. Additional functions of the scanner card 
include a two digit alarm display which identifies 
any malfunctioning card, the master reset button, 
and a data speed (110 or 300 baud in later versions 
300 or 1200 baud) selector switch for the RS232 in- 
terface. In addition to the above, the relays for 
night service, and night bells 1, 2 and 3 are 
located on this card (See Fig. 4-2). 
Tone Control Card. This card provides the tone 
generators for dial tone, busy tone, reorder tone, 
ringback tone and miscellaneous tone, along with 
two DTMF generators and two rotary dial 
generators which are used by the diagnostic 
routines and the attendant. The four thumbwheel 
switches used with the test line and programming 
are also located on the tone control card. In addi- 
tion, the circuits for Page 1 and Page 2 outputs, 
and the music on hold input are located on this 
card (See Fig. 4-2) . 
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SCANNER DISPLAY 5 
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Fig. 4-2 Circuit Cards 
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TWO VERSIONS OF CO TRUNK CIRCUIT CARD 9110-011 DO EXIST 

9110-011 (NON-MODULAR) h 

, 
TRUNKCONTROLSWITCHES 

ElmI 'HI BUSY SWITCHES 

TRUNK3 

TRUNK4 

El 
L 

1 
7 

LOOPGROUNO 0 
START SWITCHES q lR 

THIS IS A NON MODULAR CO TRUNK 
CARD.ITHASTHEABlLlTYTOMAKEFOUR 
INDIVIDUAL TRUNKS EITHER LOOP OR 
GROUNDSTART. 

9110-011 (MODULAR) 
I TRUNKSWITCHESON REVERSEOFBOARD 

I I 

TRUNKS I,2 

TWO VERSIONS OF 

9110-013 
t 

MOTHER BOARD 

1 
TRUNKCONTROLSWITCHES 

1Olllllllllmll 

I 

I MOTHER BOARD 

E&M TRUNK CIRCUIT 91 10 l-013 DO EXIST 

THIS ISTHE MODULAR CO TRUNKCARD. 
FOUR INDIVIDUAL TRUNKS MAY BE SET 
FOR EITHER LOOP OR GROUND START. 

TRUNK IMPEDANCE SWITCH 
;----I 600 n 

I 
L_: 900 cl 

LONG 
L;IPL;;IT r-F-1 2/4 WIRE 

SHORT 
;-;J SWITCH 

BUSY 

MOTHER BOARD 

THIS IS A MODULAR E&M TRUNK CARD. 
TWO E&M TRUNK CIRCUITS ARE AC- 
COMODATED. THE TRUNKS MAY BE SET 
FOR WINK START, STOP DIAL, 2 OR 4 
WIRE OPERATION, SPECIAL GAIN AND 
600flOR 900<2lMPEDANCE. 

Fig. 4-3 Trunk Cards 
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BUSY SWITCHES 

MOTHER BOARD G 

THIS IS A MODULAR DID/TIE TRUNK 
CARD.TWO DID OR TIETRUNKS ARE AC- 
COMODATED. TRUNKS CAN BE SET FOR 
WINK START, INCOMING DIAL -OUTGOING 
AUTO AND DELAY DIAL. 

9110-211 HIGH IMPEDANCE EXTERNAL GROUND 

THE 9110.Zll ISATRANSFORMERTRUNK CARDACCOMODATING 4 COTRUNKS 

Fig. 4-3 Trunk Cards (Cont’d) 

Console Control Card. The console control card 
provides the interface between the PABX and two 
consoles. Console control card number 1 (posi- 
tion 17) is allocated to the maintenance console 
connector and the attendant console number 1 
connector. Console control card number 2 (posi- 
tion 16) is allocated to the attendant console 
number 2 connector. The card provides both voice 
and data signals to and from each console (See 
Fig. 4-2). 

Remote Control PABX. The Remote Control 
PABX (RCP) card, can be fitted in slot 16 of the 
PABX shelf to provide the PABX console button 
functions remotely, under the control of the RMAT 
Controller (see MITL9105/9110-98-101). The main 
components of the RCP card are as follows: 

l The Micro Processor Unit (MPU), which acts 
on commands received from the RMAT 
Controller via the modem. 

. MEMORY PROM/RAM, which contains pro- 
grammed memory and scratch pad memory 
for storage and execution of commands. 

l MODEM, which provides the necessary 
tone transmitter and receiver, and contains 
the handshaking circuitry required to inter- 
face the MPU with the external 2-wire line. 

l TRUNK INTERFACE, to provide the proper 
termination to the line with regard to im- 
pedance, ringing and supervisory condi- 
tion. 

l MASTER/SLAVE INTERFACE, to enable the 
MPU to access the PABX data bus and con- 
trol lines. 

Receiver Card. The Dual receiver card contains 
two rotary dial and DTMF receivers. The Quad 
receiver card contains four rotary dial and four 
DTMF receivers. Having received each dialed 
digit, the receiver informs the processor and 
prepares for the next digit. On extension to exten- 
sion calls, the receiver is released after the last 
digit has been dialed, except when the dialed 
number is busy, in which case the receiver re- 
mains for 10 seconds to accept override or call 
back codes. On extension to trunk calls, the 
receiver is disconnected after the trunk access 
code has been dialed (See Fig. 4-2), unless: 
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(a) Tone to pulse conversion is required, in 
which case the receiver remains connected 
until all digits have been dialed, or 10 
seconds after the last digit dialed 

(b) Toll restriction or SMDR is provided, in 
which case the receiver remains connected 
until the call is either denied or allowed 
depending on the toll restriction provide 
and the digits dialed. 

F. Equipment Cabinet Maintenance Aids 

4.18 Most of the cards employed in the system 
hold LEDs to display the status of the card. 

In addition to the LEDs some cards have a number 
of switches. Fig. 4-1 shows the card positions, 
and Fig. 4-2 shows the location of all switches 
and LEDs. The functions of each switch and in- 
dicator is described below. 

Line Circuit Off-Hook LED: The LED on each line 
circuit is an indication that the line circuit has 
detected an off-hook condition. The LED is driven 
directly from the off-hook detect circuit in the line 
circuit, and turns ON when an off-hook condition 
is detected and will flash when dial pulses are 
sent. 

Trunk Busy/Idle LEDs: Each trunk circuit has 
associated with it an LED which shows the busy/ 
idle status of the trunk as follows: 

l Trunk circuit idle - LED OFF 
l Trunk circuit seized - LED ON 
l Trunk circuit busied out (by switch on card 

or from the console) - LED FLASHING 

Trunk Incoming and Outgoing Busy 
Switches: Associated with each trunk circuit are 
two busy switches, one for making the trunk busy 
outgoing and one for defining the incoming trunk 
busy condition. Table 4-1 lists the switch settings 
and describes their effect. For a detailed descrip- 
tion of all other Trunk card switches, refer to Sec- 
tion MITL9105/9110-98-200. 

Tone Control Thumbwheel Switches: The four 
thumbwheel switches on the Tone Control card 
may be used for both programming and 
maintenance functions. The number settings read 
from top to bottom (See Table 4-3) and are used 
for Programming and Maintenance Functions. 

(a) Maintenance Functions: The thumbwheel 
switches may be used in conjunction with 
the test line to select receivers and speech 
paths. The top two switches are used to 
select a receiver by setting the switches to 
the last digits of the required receiver 
equipment number. (even numbers only, 
90-20). If set to 99, any free receiver will be 
selected. The bottom two switches are us- 
ed to select a speech path (01-31 for speech 
paths, or 32 for the music on hold speech 
path). If set to 99, any free speech path will 
be selected. 

TABLE 4-l 
OUTGOING/INCOMING SWITCH SETTINGS 

-runk Busy Switches 

. Outgoing busy switches (1 per trunk) can be set for either of the following conditions: 

Idle or Busy 

!. The “Outgoing Busy” condition may be set either by the outgoing busy switch (Note l), or by the 
console “Trunk Busy Out” function. When this condition is in effect the incoming busy switch 
affects the trunk condition as follows: 

Idle Setting - No answer will be given to incoming CO calls 

Busy Setting - A permanent seizure condition is given towards the CO 
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(b) Programming Functions: The console 
that may enter programming is defined. 

(c) The Customer Program Dump/Load Func- 
tion (Generic 20411~~): Requires the swit- 
ches to be set to 5623 to initiate a load from 
an external storage device. 

Scanner Digit Display: The scanner card (posi- 
tion 19, shelf 1) contains a two digit display which 
is used to display faulty card positions, and may 
also be used in conjunction with the test line to 
display the status of selected circuits. The two- 
digit display should always be read from top to 
bottom. The display will show the position 
number of the faulty card (01-22 for equipment 
shelf 1 and 31-42 for equipment shelf 2). When us- 
ed in conjunction with the test line, the display 
shows the status of the receiver and/or the 
speech path which has been selected. The top 
display shows receiver status and the bottom 
display shows the speech path status. The 
displays used are shown in Table 4-2. 

Scanner Reset Button: The Master Reset button 
is used in the initial programming process as part 
of the RAM clearing procedure and may also be 
used to reset the system. When the Master Reset 
button is pressed, the processor is momentarily 
turned off, all existing calls are dropped, and all 

TABLE 4-2 
SCANNER DISPLAYS 

XSPLAY MEANING 

A Available - not in use. 

C Conversation - in use. 

E Error - found faulty by diagnostics. 

F Found - in use by test line. 

0 Option - no specific circuit 
selected. 
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system crosspoints are released. The baud rate 
switch selects the RS232 baud rate as either 110 
or 300 baud (or in later versions 300 or 1200 baud). 

Memory Expander or PROM/RAM Expander 
Diagnostic LEDs: The Memory Expander card 
holds four diagnostic LEDs. 

l the top LED, when flashing indicates that the 
automatic diagnostics are running 

l the second LED, when lit indicates that the 
system is in the programming mode 

l the third LED, when lit, indicates that the RS232 
port is in use (Generic 2041~~) 

l the fourth LED, when lit, indicates that a Data 
Dump is in progress 

PROM/RAM Expander RAM Load Button: This 
button is used to initiate a system load. 

RAM Battery Pack LED: The battery pack is used 
for back-up power for the customer data. This bat- 
tery pack holds an LED which when lit indicates 
that the battery pack is seated correctly in its con- 
nector and being charged. 

TABLE 4-3 
SWITCH SETTINGS 

SWITCH 
iETTlNGS 

7770 

7771 

7772 

7776 

XXXn 

777n 

5623 

FUNCTION 

Enter Maintenance Console into 
programming mode 
Enter Attendant Console 1 into 
programming mode 
Enter Attendant Console 2 into 
programming mode 
Initialize System Configuration 
(Clear RAM) 
Take any console out of programm 
ing mode (one of the X = any digit 
except 7, n = O-9) 
Enables reset from test line or 
console (n = O-9) 
Load Function 

_ 

: 
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Console Control Line and Data LEDs: LINE 1 
and LINE 2 LEDs when lit indicate that the 
associated console is active, i.e. when the hand- 
set or headset is plugged in. The designations 1 
and 2 refer to the two consoles handled by the 
card. The LEDs labelled DATA 1 and DATA 2 
flicker whenever data is transmitted from the cor- 
responding console to the console control card 
(Data is transmitted whenever a console button is 
pressed.) These LEDs can therefore be used to 
check console button operation and to check 
voice pair continuity to the console(s). 

G. Maintenance Panel 

4.19 At the top of the equipment cabinet is the 
maintenance panel (Fig. 4-4). This panel 

provides the service personnel with access to the 
system through the maintenance console connec- 
tor and test line terminals. Also housed on the 
maintenance panel are the six Power Fail Transfer 
Control switches, a system Power ON/OFF switch 
and a Power ON LED. 

Maintenance Console Connector: This 
connector is provided to allow the in- 
staller/repair person to plug in a console for 
administration purposes, i.e. to program 
changes in system data. 

Power Fail Transfer Control Switches: These 
switches are used to determine the source of a 
power fail transfer. Power fail transfer will occcur 
whenever a Major Alarm occurs. A Major Alarm 
may be caused by a common control failure, a 

failure transfer switch on one of the consoles. The 
power fail switches have two positions, ENABLE 
and DISABLE. When set to ENABLE the system 
allows power fail transfer to be initiated from the 
designated source. When set to DISABLE the 
designated source cannot initiate power fail 
transfer, eg. with the COMMON CONTROL power 
fail transfer control switch set to ENABLE, a com- 
mon control failure will cause a power fail 
transfer. The MASTER power fail transfer switch 
will set the PABX to power fail transfer when 
operated to the TRANSFER position. For regular 
operation this switch should be set to NORMAL. 
The switches associated with a console must be 
set to disable when that console is not in use. 

Test Line Terminals: The test line TIP and RING 
terminals may be used in conjunction with a test 
set (butt-in) and the thumbwheel switches on the 
tone control card, to access individual speech 
paths, receivers, and trunks for test purposes. The 
test line also has the capability of resetting 
system errors, busying out and de-busying 
receivers and speech paths and controlling the 
printer. See Part 5 for a full description of the use 
of the Test Line. 

H. Console Alarm LEDs and Maintenance 
Aids 

4.20 Each attendant console (Fig. 4-5) is equip- 
ped with a number of maintenance aids and 

keys which are associated with maintenance 
functions. The following paragraphs describe the 

power supply failure, or by the operation of a function of each LED and key. 

Fig. 4-4 Maintenance Panel 
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Minor Alarm LED: This LED will flash whenever 
the automatic diagnostics detect a malfunction 
which is not sufficiently serious to cause a com- 
plete system failure. Typical examples would in- 
clude receiver malfunction, speech path malfunc- 
tion and crosspoint malfunction. 

Console Alarm LED: The Console Alarm LED 
flashes to indicate a console malfunction. The 
LED will go off when the alarm has been cleared 
or cancelled. 

Major Alarm LED: The LED turns ON to indicate 
that a malfunction has occured which has caused 
the power fail transfer relays to operate. 

l When the MAJOR ALARM LED is ON, the 
PABX is automatically in power fail transfer 
mode 

l Typical examples of major alarms include 
Scanner failure or CPU malfunction 

l The MAJOR ALARM LED, unlike the other 
console LEDs is hardwired from the PABX 
cabinet to the console 

SECTION MITL9105/9110-98-500 

Alarm Reset Key: This key is used to reset the 
flashing minor alarm LED and the audible signal 
associated with the minor alarm indication. When 
the ,key is pressed it - 

l Resets the flashing LED so that the LED re- 
mains on steady and audible alarm signal 
associated with the alarm condition is turn- 
ed off 

l Displays in the SOURCE and DESTINATION 
give the details of the alarm condition, in- 
cluding the location of the printed circuit 
card that has malfunctioned. 

l Does not reset the raised alarm nor does it 
de-busy faulty circuitry 

A typical alarm readout in the SOURCE display 
would be as shown in Fig. 4-6. In addition, with 
Generic 203 or higher, if the Alarm Reset key is 
pressed, the Busy Lamp Field changes to display 
lines and trunks which are locked out or have 
been busied out. This display remains for as long 
as the Alarm Reset key is held down. 

Alarm lndlcators 
Call Waiting Indicator 
Digital Clock 
Trunk Group Busy lndlcators 
Busy Lamp Field 
Calling Number Display 
Called Number &play 
Dial Pad 

Dperatlng Keys and LED’s 

Fig. 4-5 Attendant Console 
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I 

NUMBER CLASS 

0 0 0 0 0 
ATT INT RCL DID I II MAN 

FAULT Dye* 
SEE Ef MOR CODES FAULTYCAkDNUMBER 

Fig. 4-8 Typical Readout 

Identify Key: If the IDENT key is pressed when 
the console is idle, the SOURCE display will show 
the installed firmware generic number and its revi- 
sion, the DESTINATION display shows the 
number of the console at which the key was 
pressed and an internal firmware code. See Fig. 
4-7. If the IDENT key is pressed when the atten- 
dant is connected to either a source or destina- 
tion party, the SOURCE and DESTINATION 
displays will change to show the equipment 
numbers and speech path number being used. In 
Generic 204 when the IDENT button is pressed the 
current date is shown in place of the time. 

GENERIC REVISION 

\ / 

NUMBER L- CLASS 

0 0 0 0 0 
ATT INT RCL DID MAN 

SOURCE 

: 

t-i n-l 
4 I - I,( I 

I NUMBER CLASS{ I 

lNTERNALFI/RMWARECDDE CONSOLENUMBER 

Fig. 4-7 Typical Identification Display 
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Power Fail Transfer Switch: The switch, when in 
the TRANSFER position, manually switches the 
PABX into power fail transfer (unless the ap- 
propriate power fail transfer control switch on the 
maintenance panel is in the DISABLE position). 
Operation of the switch from the NORMAL to the 
TRANSFER position will cause all existing calls 
on the transferred trunks to be released, and the 
MAJOR alarm LED to light. The switch should on- 
ly be operated in emergency situations. For nor- 
mal operation, the switch should be in the NOR- 
MAL position. 

4.21 Digital Clock: The console digital clock is 
driven by pulses derived from the PABX 

master clock circuit and therefore is a direct in- 
dication that the system master clock is running 
and that the data connection is properly con- 
nected. The colon between the hour and minute 
display is a positive indication, that the console is 
receiving power from the PABX. 

4.22 Error Codes: The error codes, Table 4-4, 
displayed on the console indicate the card 

causing the malfunction and the type of malfunc- 
tion. Fig. 4-8 shows a typical error display and its 
interpretation. Fig. 4-9 shows the equipment 
numbers and card positions. The alarm may be 
cancelled and removed from the console by dial- 
ing * 8 # (assuming the use of Jt as the attendant 
function), then pressing the RELEASE button. 
This will remove the alarm from the console but 
will not de-busy the affected circuit. To display 
the remaining errors, the preceeding errors must 
be cancelled by the service person. 

EOlZ UNABLETO CONNECTASPEECH PATH TO LINE CARDIN 
04 -CARD POSITION 04SHELF 1 

031 EQUIPMENT NUMBER 31 (SHELF 1 CARD 04, UNIT 7) 
024 -SPEECH PATH IN USE024 

Fig. 4-8 Typical Error Display 
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TABLE 4-4 
ERROR CODES 

:ode Major 
Minor 

EOOl major*/ 
minor 

Slot 

22 

Reason 

Error In RAM 

First 3 digits 
of Destination 
Display 

Hi byte of address 

Last 3 digits 
of Destination 
Display 

bits found in error 

See 
Note 

7. 

E002 major*/ 20 or 21 PROM checksum error 0 if slot 20 - 7. 
minor l-7 if slot 21- 

(PROM-page number) 

E003 major 19 Clock/scanner error 1 = 1st interrupt 
missing 
2 = 2nd interrupt 
missing 

- 

E004 minor 18 Speech path check 
circuit not “hi” - - 1. 
when disconnected 

E005 minor 18 Bias circuit not 
connected to 
Speech path 

Speech path number - 2. 

E006 minor 99 Speech path short Speech path that has other speech path 2. 
(slot bias applied number on which 
not bias was seen 

known) 

E007 minor 18 Dial tone 
circuit not connected 
to speech path 

Speech path 
number 

2. 

E008 minor Receiver Receiver not receiving 
Card tone digits 

* During Power-Up sequence only 

Receiver equipment 
number 

- 3. 

Notes 

1. No more tests using the check circuit will be performed. 

2. The speech path shown in the first two digits of 
DESTINATION display is busied out, a maximum of 16 
speech paths may be busied out. 

3. The receiver is busied out, maximum one receiver on a 
Dual Receiver card and two receivers on a Quad Receiver 
card. 

4. The generator is busied out, maximum I. No further 
generator tests are performed. 

5. No further tests on this slot are performed. This error will 
occur if a card is not installed for a programmed line. 

6. No further test for supervisory tone presence are 
performed. 

7. No further tests are performed. 

8. E021 will be lost if the system is reset or the power 
is turned off, except in Generic 202.05 where it may 
be cleared by initializing the RAM and reprogramming 
the system. 
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TABLE 4-4 (CONT’D) 
ERROR CODES 

Code Major Slot Reason First 3 digits of 
Minor 

Last 3 digits of See 
Destination Display Destination Display Note 

E009 minor Receiver Receiver not receiving Receiver equipment 3. 
Card pulse digits number 

EOlO minor 18 Generator error Generator number - 4. 
(1 and 2 are tone, 
3 and 4 are pulse) 

EOll minor Receiver Generator/Receiver Speech path number 2. 
Card error isolated to a 

speech path 
NOTE-error could be on 
receiver card or on 
tone control card (slot 18) 

E012 minor Line or Unable to connect the Equipment number Speech Path number 5. 
Trunk speech path to the 
Card line programmed as a 

“statlon” or “trunk”. 

E013 minor 18 Supervisory tonemissrng 6. 

E014 minor Receiver Receiver dial-tone Recetver equipment 3. 
Card detector not working number 

E015 minor Receiver Probable receiver - 4. 
Card error 

E018 minor 99 Speech path Speech path number 2. 
(slot shorted out 
not 

known) 

E019 minor 18 16 speech paths 1. 
have been found in 
error. probably a fault in 
the checking circuit 

E020 minor 16 or Excessive errors Console number 
17 in console data circuits 0 maintenance console 

1 and 2 - attendant 
consoles 

E021 minor 21 Non-Volatile RAM - 8. 
check sum error 
(Generic 204) 

E021(22) minor 22 Non-Volatile RAM - - 
check sum error 

8. 

E022 minor 22 Generic 204 - - 
software conflict 
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161 169 177 185 193 2011209 217 225 233 241 2491 Ill I I 

62 170 178 186 194 202 210 218 226 234 242 250 I 2 111 

63 171 179 187 195 203 1211 219 221 235 243 2511 131 I 
164 172 180 188 196 204 212 220 228 236 244 252 I 4 2 

185 173 181 189 197 2051213 221 229 237 245 2531 151 I 

166 174 182 190 198 206 214 222 230 238 246 254 6 3 2 

k! i67 175 183 191 199 207 215 223 231 239 247 255 7 
2 g+ 168 176 184 192 200 208 216 224 232 240 248 256 8 4 

9 12345678 9 10 11 12 13 14 15 16 17 18 19 20 21 22 CARD POSITION 

31 32 33 34 35 36 37 36 39 40 41 42 43 44 45 46 47 48 49 50 51 52 SLOT NUMBER 

PLUG8 PLUG10 PLUG12 

SHELF2(SX-2000NLY) 

II PLUG1 I PLUG3 I PLUG5 I YIP LZ L 

105 013 021 029 037 045 053 061 069 077 085 093 101 109 

123456 78 9 10 11 12 13 14 15 16 17 18 19 20 21 22 CARD POSITION 

123456178 9 10 11 12 I 13 14 15 16 17 18 1 19 20 21 22 I SLOT NUMBER 

I I PLUG2 I PLUG4 I PLUG6 I 642 1 

SHELF1 

NOTES: 1. EQUIPMENT POSITION 001 IS RESERVED FOR THE TEST LINE AND MUST 
THEREFORE BE EQUIPPED WITH A LINE CARD. 
2.TRUNKEQUlPMENTNUMBERISSAMEASlNDlVlDUALTRUNKACCESSCODE 

Fig. 4-9 Hardware/Equipment Numbering 

5. MAINTENANCE FUNCTIONS l initiate a data dump (Generic 2041~~) 

A. General 

5.01 The te>,t line is the line on equipment 
number 001, and appears both on the con- 

nector and on terminal posts on the 
maintenance panel. It must be programmed 
to be an extension, and should have full 
trunk access for use by maintenance per- 
sonnel. The tc:st line has the ability to: 

. set and clear the busy-out conditions of 
speech paths and receivers 

. initialize a card slot 

. clear all errors 

_.. 

!‘. 
: . .~.  

I 
l directly access a trunk or an extension l control the RS232 port (Generic 2041up) 
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. select a specific speech path and receiver 
for use and display their status 

l reset the system (Generic 203/up) 

Most of the above features require a special ac- 
cess code (the Maintenance Function codes 
Table 6-4), which will normally be “555”, but may 
be different if necessary to avoid number-plan 
conflicts. This document assumes the use of the 
code 555. (This code should only be dialed from 
one source at a time.) 

Any console in the system can perform the same 
functions using the Maintenance Function code if 
Generic 20311~~ is used with the exception of ac- 
cessing a specific speech path and receiver. 
Some Maintenance functions can only be per- 
formed from a console. (Table 6-4) 

Note: The rotary switches on the tone control 
card (slot 18) should usually be set so that 
the top switch is NOT 9, 0, 1 or 2. See 5.05 
“Select a Speech Path” for the use of 
these switches. 

B. Direct Station or Trunk Access 

5.02 The test line or console (Generic 20311~~) 
dials 555 + 2 + nnn where “nnn” is the 3 

digit equipment number including leading zeros. 
Reorder tone indicates that the equipment 
number is not that of an extension or trunk. Busy 
tone indicates that the equipment is not idle, 
otherwise the line is connected. If the trunk is a 
member of a group programmed “wait for dial 
tone”, the connection is not made until dial tone 
is received. 

C. Set and Clear Busy-Out of Receivers 
and Speech Paths 

5.03 The test line or console (Generic 2031up) 
dials555 + 3 + nnn (set)or555 + 4 + nnn 

(clear) where “nnn” is either the 3 digit equipment 
number of a receiver, or is 3 + the 2 digit speech 
path number (i.e. 301-331). Reorder tone indicates 
that the number is invalid, and dial tone indicates 
that the operation is completed. 

D. Clear All Errors 

5.04 The test line or console (Generic 2031~~) 
goes off-hook and dials 555 + 1. Dial tone 

is returned. All outstanding minor alarms 
are cleared. All busied out receivers, 
generators, and speech paths are set back 
to normal, and the self-test function is re- 
started. 

E. Select A Speech Path 

5.05 This procedure is used to select a speech 
path and/or a receiver when the test line 

goes off-hook, and can be used to display 
the status of a speech path or receiver. This 
function is only active when the top switch 
on the tone card is set to 9, 0, 1, or 2 and 
may only be done from the test. 

The top 2 switches on the tone control card 
select the receiver to be used. The switches 
should be set to the last two digits as the 
low two digits of the receiver equipment 
number (even numbers, 90-20). If set to 99, 
any free receiver is used. (See Fig. 5-1) The 
bottom two switches select a speech path 
to be used, set up as the speech path 
number (Ol-31), or the music-on-hold 
speech path may be selected as 32 (in 
which case no receiver will be connected). 
If set to 99, any free speech path is used. 

Hardware Position Number Dual 

i 1 
Quad 

Receiver Receiver 

Fig. 5-l Receiver Equipment Numbers 
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After setting the switches, when the test line goes 
off-hook, it waits for the selected speech path to 
become free and seizes it. It then waits for the 
selected receiver to become free. A busied out 
speech path or receiver may be selected; the 
speech path may be used normally but the 
receiver will not respond to dialing. If an illegal 
number is set up, no device will be selected. The 
two seven-segment displays on the scanner card 
show the status of the receiver and/or speech 
path when a specific one has been selected. The 
top display is for the receiver and the bottom 
display for the speech path. The readouts are: 

A - Available - not in use 
C - Conversation - in use 
E - Error - found faulty by diagnostics 
F - Found - in use by test line 
0 - Optional - no specific circuit selected 

5.06 Once the test line has obtained a speech 
path and a receiver, it does not change its 

selection until it originates a new call. 
Changing the switch settings meanwhile 
will cause the display to change to reflect 
the status of the receiver and speech path 
whose numbers are on the switches. If a 
valid speech path is selected, but an invalid 
receiver is selected (e.g. 91), then the line is 
connected to the speech path, no receiver 
is selected, and no dial tone is introduced. 
This provides the ability to listen to a 
speech path for the presence of noise. The 
test line, since it has not been assigned a 
receiver, will not time out and revert to 
reorder tone. It is possible to listen to any 
unused speech path by remaining off-hook 
and selecting the speech path number with 
the bottom two switches. 

F. Slot Initialization 

5.07 Occasionally, when circuit! cards are plug;- 
ged intoa shelf, the logiccircuitson the card 

may not reset completely. In order to 
guarantee complete reset of all card logic, 
a slot initialization procedure must be per- 
formed. This procedure allows the service 
personnel to insert a card into a shelf and 
initialize the card slot. To initialize the card 
slot dial 555 + 5 + nn from the test line or the 
console (Generic 203/up), where nn is the 

card slot number (1-17 shelf 1, 31-42 shelf 2). 
Since inserting a card may cause 
diagnostic errors, this procedure is normal- 
ly followed by dialing 555 + 1 to clear all 
system errors. 

G. System Reset 

5.08 The test line or console (Generic 20311~~) 
may reset the system by dialing 555 + 6. 

H. Customer Program Dump/Load (Generic 
2041~~) 

5.09 This feature allows service personnel to 
dump the contents of the non volatile RAM 

into a recording device. The device may be used 
to load the system at a later date. 

5.10 To perform a System Dump the service per- 
son suspends any device connected to the 

system’s RS232 port, then disconnects it. The 
recording device with the tape rewound to the 
beginning is then connected to the RS232 port. 
The dump may be initiated from the test line by 
dialing 555 + 7 dial tone returned - hang up, go 
off-hook again and dial 555 + 8 # or 82. From the 
console dial 555 + 7. then dial * 14 #. LEDs 
numbers three and four on the memory expander 
card are lit for the duration of the dump. When the 
dump is complete, the recording device will be 
suspended automatically. The service person 
then disconnects the Write function of the recor- 
ding device, selects Rewind and labels the tape. If 
there was a device connected to the RS232 port it 
is reconnected and initialized by the Printer 
Enable code from the test line or console. If Call 
Detail Recording or Traffic Measurement Polling 
were in effect before the Dump they must be 
restarted at this time. 

5.11 To perform a System Load the service per- 
sonnel suspends and disconnects any 

device connected to the system’s RS232 port. The 
recording device (with the tape rewound to the 
beginning) may then be connected to the port. The 
switches on the tone control card must be set to 
5623 and the Auto Load button on the PROM/RAM 
Expander Card pressed. Any calls in progress will 
be lost and the system placed in Power Fail 
Transfer. The LEDs on the scanner card will read 
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01-99 in the first block, 01-31 in the second block 
during the dump. 

I. Data Port Control (Generic 2031~~) 

5.12 To enable the data port dial * 14 # from the 
console or 555 + 8 # or 555 + 82 from the 

test line. To disable the data port (and to stop all 
system activities that require a printout) dial JC 14 
I* from the console or 555 + 8 ‘*or 555 + 81 from 
the test line. To ignore or purge any printing dial 
I* 1400 from the console or 555 + 800 from the 
test line. 

J. Forced Trunk Release 

5.13 This feature allows service personnel to 
force a busy trunk into the idle state. At the 

console dial ;w 2nnn W# (* is the attendant func- 
tion code), where nnn is the individual trunk 
equipment number; press the RELEASE key. Care 
should be taken when force releasing a trunk. The 
trunk will be forced into the idle state even if the 
trunk is legitimately in use. 

from a remote location. To display the line or 
trunk status dial *#nnn# from the console or 
test line (Generic 203/up), where nnn is the equip- 
ment number of the line or trunk. Care should be 
taken when recording the status display. The 
record must include any blanks, dashes, or sym- 
bols exactly as shown in the SOURCE and 
DESTINATION displays. For further information 
see section MITL9105/9110-98-350 SX-100 and 
SX-200 Troubleshooting. 

M. Cancelling a Minor Alarm 

5.16 A minor alarm may be cancelled and remov- 
ed from the console by dialing Y 8 #, and 

pressing the RELEASE button (where * is the at- 
tendant function code). This allows alarms to be 
recalled sequentially from a queue (maximum 16), 
but does not de-busy any of the circuits. 

N. Setting the System Identifier (Generic 2031~~) 

5.17 The system identification number for use in 
Traffic reports may be set by dialing % 17 n 

(nn), and pressing the RELEASE button (where n 
(nn) is the 1 to 3 digit system number). 

K. Current Speech Path Display 
6. SYSTEM PARAMETERS 

5.14 This procedure is used to display the 
speech path number being used by a 

source or destination party. If the console has a 
destination party, pressing the console IDENT key 
causes the number of the speech path in use to be 
displayed in segments 7 and 8 or the DESTINA- 
TION display. Similarly, if the console has a 
source party, pressing the IDENT key causes the 
speech path number to be displayed in segments 
7 and 8 of the SOURCE display. 

A. General 

6.01 System parameters are included in the 
following tables: 

l Table 6-l System Feature Limitations 

l Table 6-2 Timeout Information 

L. Line & Trunk Status Display 
l Table 6-3 Attendant Function Access 

5.15 This function allows the attendant to 
display certain information regarding the 

status of a selected line or trunk. This feature aids 
Mite1 Field Engineers to diagnose malfunctions 

Codes 

l Table 6-4 Maintenance Function Access 
Codes 
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TABLE 6-l 
SYSTEM FEATURE LIMITATIONS 

Maximum number of simultaneous calls = 31. 

Maximum number of speech paths used by any call = 2. (During a Conference) 

Maximum number of simultaneous consultations = 15. 

Maximum number of simultaneous add-on (3 way) calls = 30. 

Maximum number of simultaneous station controlled conference calls = 30. 

Maximum number of calls that can simultaneously be camped on to an extension, trunk group 
or hunt group = 30. 

Maximum number of simultaneous callbacks that can be enabled = 32. 

Maximum number of simultaneous call forwards that can be enabled = 208 (SX-200); 112 (SX-100). 

Maximum number of simultaneous “dial 0” calls = 31. 

Maximum number of hunting groups = 12. 

Maximum number of calls that can be simultaneously connected to music on hold = 31. 

Maximum number of stations in a station hunting group = 200 (SX-200); 112 (SX-100). 

Maximum number of stations in a call pick up group = 200 (SX-200); 112 (SX-100). 

Maximum number of dial call pick up groups = 50. 

Maximum number of trunks assignable to night stations = 100 (SX-200); 52 (SX-100). 

Maximum number of trunks in a trunk group = 104 (SX-200); 56 (SX-100). 

Maximum number of trunk groups = 12. 

Maximum number of calls that can override a given extension = 1. 

Maximum number of calls that can be simultaneously parked = 31. 

Maximum number of simultaneous meet-me conferences = 1. 

Maximum number of simultaneous attendant controlled conferences = l 
(Two if tenanting with separate consoles) 

Maximum number of calls that can be simultaneously held by one attendant = 4. 

Maximum number of simultaneous incoming calls that can be separately identified by the attendant 
= 6. (Recall, Dial 0, LDN 1 through LDN 4) 

Maximum number of LDNs that can be identified at the attendant’s console = 4. 

Maximum number of simultaneously ringing Wake-Ups = 10. 

speed call tables = 25. 

Maximum number of personal speed call tables = 18 
PABX numbering schemes may be 1, 2, 3 OF> digit or a combination of 1, 2, 3 and 4 digit, as long as 
there are no conflicts in the first digits. 

Maximum number of trunk buffers for SMDR = 31. 

Maximum number of speed call digits that may be stored = 56. (per table) 

Maximum number of tenants = 4 (Two with consoles) 
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TABLE 6-2 
TIMEOUT INFORMATION 

Attendant Timed Recall (Don’t Answer) 20s 30s or 40s 

Attendant Timed Recall (Camp-On) 2Os, 3Os, or 40s 

Attendant Timed Recall (Hold) 20s 30s or 40s 

Automatic Night Switching 2Os, 3Os, or 40s 

Dial Tone Timeout 15s 

Interdigit Timeout 15s lines, 10s trunks 

Lockout Timeout 45s 

Callback Clear Timeout 8 hours 

Callback Don’t Answer Reset 6 rings 

Call Park Recall 2, 3 or 4 minutes 

Call Hold Recall 2, 3 or 4 minutes 

Call Forward - Don’t Answer Timeout 2Os, 3Os, or 40s 

Switchhook Flash 190ms to 1.5s 

Ringing Timeout 5 minutes 

Automatic Wake-Up Ringing 6 rings (1s on, 3s off) 

Automatic Wake-Up Attempts 3 at 5 minute intervals 
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TABLE 6-3 
ATTENDANT FUNCTION ACCESS CODES 

-hese codes assume the use of Jt as the Attendant Function code (Feature number 18). 1 
To cancel all call forwarding: 
a) Dial* 1 or*11 
b) Dial # 
c) Press RELEASE 

To access an individual trunk: 
a) Dial * 2 
b) Dial individual trunk access number 

(equipment number) 
c) Dial # 
d) Press RELEASE 

To make flexible night service assignments: 
a) Dial * 3 
b) Dial individual trunk access number 

(equipment number) 
c) Press Night 1 or Night 2 
d) Dial extension number 
e) Press RELEASE 

To cancel all system callbacks 
a) Dial Jt 4 
b) Dial # 
c) Press RELEASE 

To set the clock time: 
a) Dial * 5 
b) Dial time (hour plus minutes) 
c) Dial * for p.m., otherwise a.m. 
d) Press RELEASE 

To make trunk group attendant access: 
a) Dial * 6 
b) Dial trunk group (1 through 12) 
c) Dial * 
d) Press RELEASE 

To make trunk group dial access: 
a) Dial * 6 
b) Dial trunk group (1 through 12) 
c) Dial # 
d) Press RELEASE 

To change the Direct Inward System Access 
Code: 
a) Dial * 7 
b) Dial DISA code 
c) Press RELEASE 

To cancel a minor alarm: 
a) Dial * 8 
b) Dial # 
c) Press RELEASE 

NOTE: The errors will be sequentially stacked 
in the memory and may be recalled se- 
quentially (most recent first) by 
repeating the above procedure. 

t To busy out an individual trunk: 
a) Dial * 9 
b) Dial individual trunk access number 

(equipment number) 
c) Dial * 
d) Press RELEASE 

t To de-busy an individual trunk: 
a) Dial * 9 
b) Dial individual trunk access number 

(equipment number) 
c) Dial # 
d) Press RELEASE 

t To change the status of all occupied clean 
rooms to occupied and needs cleaning: 
(Note 1) 
a) Dial * 10 
b) Dial * 
c) Press RELEASE 

t To change the status of all occupied rooms in 
need of cleaning to occupied clean: (Note 1) 
a) Dial Jc 10 
b) Dial # 
c) Press RELEASE 

To set up call forwardingforan extension: (Note 1: 
a) Dial * llnnn (where nnn is the equipment 

number), followed by the number of ‘the 
extension requesting the call forwarding 

b) Dial the required call forwarding code 
1 - Call Forward - Busy 
2 - Call Forward - Don’t Answer 
3 - Call Forward - Follow Me 

c) Dial the number to which the calls are to 
be forwarded 

d) Press RELEASE 
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I 

TP BLE 6-3 (CONT’D) 
ATTENDANT FUNCTION ACCESS CODES 

F :or additional codes see Sections MlTL9105/9110-98-450 and MITL9105/9110-98-220 

To cancel call forwarding for an extension: 
(Note 1) 
a) Dial * 11 nnn, where nnn is the extension 

number of the forwarding extension 
b) Dial # 
c) Press RELEASE 

To cancel all call forwarding: 
a) Press* 11 or *1 
b) Dial # 
c) Press RELEASE 

f To busy out an extension: (Note 1) 
a) Dial * 12nnn, where nnn is the number 

of the extension to be busied out 
b) Dial JC 
c) Press RELEASE 

t To de-busy an extension: (Note 1) 
a) Dial * 12nnn, where nnn is the number 

of the extension to be de-busied 
b) Dial # 
c) Press RELEASE 

t To suspend the printer: (Note 2) 
a) Dial Jc 14 * 
b) Press RELEASE 

f To purge and ignore the printer: (Note 2) 
a) Dial * 14 00 
b) Press RELEASE 

t To enable the printer: (Note 2) 
a) Dial I 14 # 
b) Press RELEASE 

t To change the date: (Note 2) 
a) Dial * 15 and 3 or 4 digit date (one or 

two digit month, two digit day) 
b) Press RELEASE 

t To print the room register audit: (Notes 2 
and 3) 
a) Dial * 16 
b) Press RELEASE 

t To display the system identity: (Note 2) 
a) Dial * 17 ID appears 
b) Press RELEASE 

t To change the system identity: (Note 2) 
a) Dial * 17 n(nn) (1 to 3 digit ID, O-999) 
b) Press RELEASE 

t To receive a print of Room Audits: 
a) Dial * 18 
b) Press RELEASE 

Note 1: Applies to Generic 2031~~ 
Note 2: Applies to Generic 20411~~ 
Note 3: Printer starts after pressing the RELEASE button 

t requires system option programming 
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TABLE 6-4 
MAINTENANCE FUNCTION ACCESS CODES 

ro select any of the functions the access code assigned for the maintenance function must be 
dialed (Feature Number 19). The code 555 is used in the following part, for the maintenance code 
and may be dialed from the test line or console (Generic 20311~~). 

Clear all errors: t*System reset: 

a) Dial 5551 a) Dial 5556 

Direct trunk or station access: **To initiate system dump from the console: 

a) Dial 5552 
b) Dial individual equipment number 

Busy out of a receiver: 

a) Dial 5553 
b) Dial equipment number of receiver 

Busy out of a speech path: 

a) Dial 55533 
b) Dial speech path number (01-31) 

De-busy a receiver: 

a) Dial 5554 
b) Dial equipment number of receiver 

De-busy a speech path: 

a) Dial 55543 
b) Dial speech path number (01-31) 

Initialize card slot: 

a) Dial 5555 
b) Dial card slot number (01-17, 31-42) 

a) Dial 555 + 7 
b) Dial * 14 # 

**To initiate system dump from the test line: 

a) Dial 555 + 7 hang up 
b) Go off-hook dial 555 + 8 # or 82 

t* *To suspend printer: 

a) Dial 555 + 8 + Jc or 1 or 
Dial * 14 * (console only) 

t* *To enable printer: 

a) Dial 555 + 8 + # or 2 or 
Dial * 14 # (console only) 

t**To purge and ignore printer: 

a) Dial 555 + 8 + 00 or 
Dial JC 1400 (console only) 

For Traffic Measurement Access Codes see MITL9110-98-450. 

t Requires System Option Programming 
l Generic 2031~~ 

** Generic 20411~~ 
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