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GENERAL 

.>. Introduction 

1.01 This section contains a brief description of 
the SX-20 Communications System, and 

the features and services. 

1.02 This section has been reissued to update 
Table 3-1 and to incorporate minor correc- 

tions. 

2. GENERAL DESCRIPTION 

2.01 The SX-20 is an extremely compact and 
reliable electronic telephone communica- 

tions system employing solid state space division 
switching and stored program control. The 
system can accommodate up to 8 trunks and 72 
lines or 12 trunks and 48 lines using either a fixed 
or flexible numbering plan. The SX-20 is compati- 
ble with most existing key telephone, Private 
Branch Exchange (PBX) and Central Office (CO) 
equipment and provides - 

* low power consumption - 

0 small size 

. maximum of five card types 

l simultaneous use of DTMF and Rotary 
Dial stations 

0 selection of fixed or flexible numbering 
plans 

e selectable feature packages 

* two power failure transfer circuits 

. standard cabinet call status display, op- 
tional remote display 

. console operations provided by standard 
six or ten button key set 

2.02 The SX-20 consists of a single unit contain- 
ing the system power supply, switching cir- 

cuitry and the call status display. All connections 
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between the SX-20, the distribution frame and the 
key set console are made using 25 pair connec- 
torized cables. 

2.03 Attractive design, small size (approximately 
1 cubic foot) and the capability of wall or 

desk mounting allows the SX-20 to be located in 
any office environment. 

Maintenance 

2.04 The low card count (maximum of five card 
types), modular design, and functional 

packaging of the SX-20 permits rapid location of a 
defective item in the event of a circuit malfunc- 
tion. If a malfunction occurs, the automatic 
diagnostic routines indicate to the service person- 
nel, via the CPU, the suspect field replaceable 
unit. 

System Expansion 

nector card and the equipment backplane. The 
equipment cards plug into the backplane and are 
held in position by card retainers. The hinged 
chassis side panel allows easy access to the cir- 
cuit cards for removal and insertion. The chassis 
is completely enclosed by the lockable equipment 2.05 System expansion is achieved by the addi- 

tion of printed circuit cards. Lines are add- case. 

ed in increments of 24 and CO trunks in in- 
crements of two. The maximum configuration be- 
ing 72 lines and 8 CO trunks. 

3. PHYSICAL DESCRIPTION 
.: 

3.01 The SX-20 consists of a metal chassis 
(holding the circuit cards, power supply, 

etc) and an impact resistant plastic cover. The 
overall dimensions of the SX-20 are shown in Fig. 
3-1, the total weight of a fully equipped system is 
approximately 29 Ibs. (13.2kg). 

Chassis 

3.02 The SX-20 chassis holds the system power 
supply, the cooling fan, the console con- 

6.6in. 
(168mm) 

Fig. 3.1 SX-20 Equipment Cabinet 
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Printed Circuit Cards 
3.03 All printed circuit cards employed in the 

system are identical in construction and 
consist of a fiberglass board with printed circuit 
patterns on both of its faces. Located on the front 
edge of the circuit boards is an extractor clip 
which allows the cards to be easily removed from 
the equipment chassis. Table 3-l lists the card 
types, their dimensions and weights. 

Card Type 

CPU Card 

Miscellaneous 
Card 

Line Card 

Trunk Module 

Trunk Expander 
Board 

TABLE 3-l 
CARD TYPES 

Dimensions 

10.2in. x 16in. 
(259mm x 406mm) 

10.2in. x 16in. 
(259mm x 406mm) 

8in. x 10.7in. 
(203mm x 272mm) 

6in. x 4.38in. 
(152mm x llmm) 

8in. x 10.7in. 
(203mm x 272mm) 

Primary Power Supply 

Weight 

2 Ibs. 
Pkg) 

1.5 Ibs. 
(.675kg) 

1.2 Ibs. 
(.54W 

.37 Ibs. 
(.1X-d 

1.0 Ibs. 
G’2kg) 

3.04 The primary power supply for the system is 
mounted at the rear of the equipment 

chassis and provides all system power from a 90 
-125Vac, 47 - 63Hz, input with a maximum current 
drain of 3A (230V operation optional). 

Cooling Fan 

3.05 A quiet, low speed cooling fan is mounted 
at the rear of the cabinet. The fan draws 

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

Attendant Console 

3.06 The optional attendant console used with 
the SX-20 may be any compatible six or ten 

button key set. The console is connected to the 
equipment cabinet by a connectorized 25 pair 
cable. The console Call Status Display, located in 
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the equipment cabinet, shows the active status of 
each line and trunk on a busy lamp field and the 
time or the called and calling numbers on an eight 
digit numerical display. 

3.07 The attendant console is not supplied by 
MITEL and can be any six or ten button key 

set wired to the USA standard. Refer to Section 
MITL9102-98-200 for wiring details. 

Remote Call Status Display 

3.08 The optional Remote Call Status Display 
shows basically the same call handling in- 

formation as the standard display and allows the 
console to be located up to 650 feet (200m) from 
the equipment cabinet (refer to 7.05). The overall 
dimensions of the display unit are shown in Fig. 
3-2. 

Fig. 3-2 SX-20 Remote Call Status Display 

4. FEATURES 
General 
4.01 The SX-20 has a basic features package 

(Table 4-l) which is provided with every 
system, and two mutually exclusive optional 
packages. The Hotel/Motel package (Table 4-2) 
contains all basic features plus a number of 
features directed to the hotel/motel environment. 
The Business package (Table 4-3) provides the 
basic features plus a number of features specially 
suited for business use. 

Feature Provisioning 

4.02 All station features provided by the SX-20 
may be grouped into four different Classes- 

Of-Service (COS), each class-of-service may con- 
tain any mixture of features. Feature installation 
consists of entering into the system memory the 
number of the station-to which the features are to 
be assigned, followed by the required class-of- I. 
service code. All data entries into the system may 
be made from the attendant console or test line. 
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TABLE 4-1 TABLE 4-3 
BASIC FEATURES PACKAGE BUSINESS FEATURES PACKAGE _ 

Attendant Access 
Attendant Camp-On With Indication 
Attendant Hold 
Automatic Day - Trunk Answer From Any 

Station (TAFAS) Transfer 
Automatic Station Release 
Called Station Number Display 
Calling Station Number Display 
Class-of-Service (4) 
Console-Less Operation 
Digital Clock 
Direct Outward Dialing 
Flash For Attendant 
Incoming Call Identification 
Lockout 
Lockout Wiith Secrecy 
Mixed Station Dialing (Push button dialing 
requires optional SX-20 DTMF Receiver Module 

Power Fail Restart - Battery Hold 
Power Fail Restart - ROM 
Power Fail Transfer (2) 
Station Status Display 
Station To Station Dialing 
Through Dialing 
Timed Recall 
Toll Restriction 
Transfer/Add-On/Consultation Hold - All Calls 
Transfer Dial Tone 
Trunk Answer From Any Station (TAFAS) 
Trunk Status Display 
Trunk Groups (4) 

Basic Features Package, 
Table 4-1, plus the following features 

Automatic Callback Busy 
Call Forwarding - Follow Me 
Call Forwarding - Busy 
Call Hold (Station) 
Dial Call Pickup 
Direct In Lines 
Discriminating Ringing 
Fixed Night Service 
Flexible Night Service 
Flexible Numbering Plan 
Paging - Attendant 
Toll Restriction (Extended) 
Voice Paging - Stations 

To prevent the loss of customer data in the event 
of a complete system power failure, the memory 
holding the data associated with eacfi line-and 
trunk is equipped with its own reserve power sup- 
ply. This power supply is sufficient to maintain 
the memory intact for up to four weeks. 

5. ELECTRICAL CHARACTERISTICS 

5.01 The electrical characteristics of the SX-20 
are listed in Table 5-1. 

1‘ 

TABLE 4-2 
HOTEL/MOTEL FEATURES PACKAGE 

5.02 In the event of a power failure the SX-20 can 
be arranged to automatically connect up to 

two Central Office trunks to pre-selected exten- 
sions. 

Basic Features Package, 
Table 4-1, plus the following features 
Controlled Station to Station Restriction 
Direct In Lines 
Discriminating Ringing 
Fixed Night Service 
Flexible Night Service 
Flexible Numbering Plan 
House Phone 
Message Registration 
Message Waiting (Audible) 
Toll Restriction (Extended) 
Paging - Attendant 
Restrictive Station Control I 

8. SYSTEM OPERATION 

8.01 The SX-20 is a solid-state communications 
system employing space division switching 

and microprocessor control of call processing. A 
block diagram of the SX-20 is shown in Fig. 6-1. 

8.02 The microprocessor can access all areas of 
the SX-20 either for---information or to 

change the state of equipment. The 
microprocessor scans the lines, trunks and the at- 
tendant console, and controls the connections to 
the 12 speech paths. All the lines, trunks and the 

Page 4 
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TABLE 5-l 
SX-20 ELECTRICAL CHARACTERISTICS 

PARAMETER DETAIL 

Station Loop Limit 600 ohms including set 

Minimum Leak Resistance 15,000 ohms 

Maximum Number of Ringers per Line 5 

Ringing Voltage 9ov, 20Hz 

Ring Trip During silent or ringing period 

Dial Tone 350/440Hz, continuous 

Busy Tone 480/620Hz, 500ms On, 500ms Off 

Ringback Tone 440/480Hz, 1 set On, 3 set Off 

Reorder Tone 480/620Hz, 250ms On, 250ms Off 

Camp-on Tone 

Crosstalk 

Insertion Loss, Station to Station 
Station to Trunk 

Longitudinal Balance 

Return Loss 

Idle Circuit Noise 

Impulse Noise 

System Impedance 

440/480Hz, one burst of 200ms 

Better than 75dB down 

5dB k0.5dB at 1000Hz 
0.6dB -+0.4dB at 1000Hz 

60dB minimum, 200-3400Hz (on trunks) 

16dB singing, 24dB echo 

16BrnC maximum 

0 counts above 47dBrnC for 90% of cases 

600 ohms nominal for lines 
900 ohms nominal for trunks 

Traffic Capacity 

Primary Power 

7.2ccslline minimum at 24 lines and P = 0.01 
3.6ccslline minimum at 48 lines and P = 0.01 

90-125VAC, 47-63Hz, 3A maximum, 1A typical 
(230V operation optional) 

Central Office Loop Limit 1600 ohms maximum 
.“.. 

Maximum Distance of Console from 
Equipment Cabinet 

650ft. (200m) of 26AWG cable 

. . 
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attendant console have access to each of the 12 
speech paths. 

7. SYSTEM CONFIGURATION 

General 

7.01 The SX-20 equipment cabinet consists of a 
metal chassis and a moulded plastic cover. 

The removable cover allows access to the circuit 
cards and power supply held on the equipment 
chassis (Fig. 7-l). The system uses three main 
types of circuit cards, line cards, miscellaneous 
card, and the PROM/CPU card. Each of the card 
types have a keyed connector preventing a card 
from being plugged into the wrong card slot. 

7.02 All circuit cards used in the system are con- 
structed of fibreglass sheet with printed cir- 

cuit tracks on both faces. The cards perform the 
following functions: 

three line cards may be employed in the 
system. 

@ PROM/CPU Card. This card holds the Pro- 
grammable Read Only Memory (PROM) con- 
taining the system operating programs, the 
microprocessor and the CMOS Random Ac- 
cess Memory (RAM) holding the customer 
data. The RAM is protected against power 
failure, and therefore loss of customer data, 
by a battery pack housed on the CPU card. 
This back-up power will maintain the RAM 
data for up to 600 hours. 

l Miscellaneous Card. This circuit card ac- 
comodates the interface to the console, the 
DTMF sender, DTMF receivers (if required), 
and up to four dual trunk cards, it also pro- 
duces the required call progress tones and 
provides the interface to the customer pro- 
vided paging equipment. The Trunk Call 
Status LEDs on the front of the card show 

l Line Card. Each line card provides 24 line the status of each trunk circuit. Located at 
circuits which serve as interfaces between the front of the card is an eight digit 
the station equipment and the SX-20 swit- display. This display shotis the-calling and -. 
thing circuits. Housed on the front of the called numbers, the time-of-day when the 
line cards are 24 LEDs which indicate the console is idle, and in the event of a 
state (on - busy, interrupted - ringing, off malfunction, the error code indicating the 
-idle) of each line circuit. A maximum of faulty circuit. A switch on the PROM/CPU 

CONSOLE CONNECTORCARD 

-7 ’ I 'LINECARD TRUNKEXPANDER BOARD 
PROM/CPUCARD 

MISCELLANEOUS i' 
LINECARD CARD 

Fig. 7-l SX-20 Equipment Layout 
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card allows the eight digit display to be in- 
verted if the system is mounted vertically. 

l Trunk Card. The trunk card provides access 
to two CO trunks and up to four such cards 
may be mounted on the miscellaneous 
card. 

l Trunk Expander Board. This circuit card is 
used, to expand the SX-20 trunk capability 
upto 12 trunks. The Trunk Expander Board 
will hold up to two trunk cards, each trunk 
card providing access to two CO trunks. 
When this board is used it replaces the top 
line card. 

Call Status Display 

7.03 The Call Status Display consists of the line 
and trunk status LEDs and the numerical 

display. The display is seen through the trans- 
parent face plate mounted on the front of the 
chassis. 

Attendant Console 

7.04 Any compatible six or ten button key set us- 
ing a 50 contact male plug (wired as detail- 

ed in Section MITL9102-98-200) may be used as an 
attendant console with the SX-20. Fig. 7-2 shows 
the button designation of a typical six and ten but- 
ton key set. 

7.05 The optional Remote Call Status Display 
provides - 

l busy/idle status display of each station and 
trunk 

. equipment maintenance busy indication 

. night/day service indication 

. call/calling number display 

l time-of-day display 

In addition to the call status indications the 
remote display allows the test line to program and 
troubleshoot the system while the console pro- 
cesses traffic. This is accomplished by providing 

LOOP 
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LOOP 
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RELEASE 

HOLD 
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6 BUTTON 

KEY SET 

LOOP 
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LOOP 
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3 
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4 

DIAL 
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PAGE 

CANCEL 

RELEASE 
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SETSL 

Fig. 7.2 Button Designations 

the attendant with call handling information via 
the Remote Call Status Display and the craft per- 
son with programming and maintenance informa- 
tion via the system Call Status Display. 

8. INSTALLATION AND MAINTENANCE 
REQUIREMENTS 

I  

Installation 

8.01 Installation of the SX-20 consists of placing 
the equipment cabinet in the desired posi- 

tion. The insertion of the connectorized house 
and console cables into their sockets, the ap- 
plication of power and progratiming the desired 
customer data. System expansion is achieved by 
the insertion of additional plug in circuit boards. 
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SECTION MITL9102-98-100 

Maintenance 

8.02 The occurence of a malfunction is detected 
by automatic diagnostics and displayed as 

an error code on the Call Status Display. This 
code specifies to the service personnel the circuit 
card causing the malfunction. Maintenance is 
therefore limited to replacing one of the five cir- 
cuit card types. 

9. FEATURES DESCRIPTION 

General 

9.01 The following gives a brief description of 
each feature listed in Tables 4-1,4-2 and 4-3. 

For a full description of each feature refer to Set - 
tion MITL9102-98-105. 

Basic Features 

9.02 The following features are included in the 
SX-20 basic feature package. 

l Attendant Access. This feature 
automatically routes a station dialing 0 to 
the attendant console, the attendant is 
alerted to the call by the DIAL 0 Lamp 
flashing on the 10 button set or a flashing 
Loop Key Lamp on the six button set. 

l Attendant Camp-On with Indication. When 
the attendant extends an incoming trunk 
call to a busy station, the incoming call is 
“camped-on” the busy station . The busy 
station hears a tone, indicating that a call is 
waiting. When the busy station hangs up it 
is rung and connected to the incoming call. 

l Attendant Hold. The attendant may place 
any call on hold, the held line being in- 
dicated to the attendant by a flashing lamp. 
The held call may be retrieved by pressing 
the key associated with the flashing lamp. 

l Automatic Day - Trunk Answer From Any 
Station (TAFAS) Transfer. This feature 
causes incoming calls (extension or trunk 
calls) directed to the attendant console to 
be routed to the TAFAS equipment if they 
are not answered within a predetermined 
time. See TAFAS. 

. 

Automatic Station Release. Stations which 
do not hang up at the end of a call, or which 
go off-hook and do not dial for a predeter- 
mined length of time, are released from the 
common equipment. 

Called Station Display. Each station or 
trunk dialed from the attendant console is 
displayed on the numeric Call Status 
Display. 

Calling Station Display. As each call is 
answered at the attendant console the Call 
Status Display changes to show the 
number of the calling station or trunk. 

Classes-of-Service. The SX-20 provides four 
classes-of-service which may be assigned 
to a station to allow or deny access to 
system features. Each class-of-service may 
contain any combination of features 
desired. 

Console-less Operation. The SX-20 may be -- 
operated without a console. Incoming trunk 
calls are handled using the Trunk Answer 
From Any Station feature, in conjunction 
with Station Call Transfer. 

Digital Clock. When the console is idle the 
numerical portion of the Call Status Display 
continuously shows the time-of-day. The 
time display may be updated from the con- 
sole at any time the console is not in use. 

Direct Outward Dialing. Station users, with 
the correct COS, may directly access Cen- 
tral Office (CO) trunks by dialing an access 
code. Attendant assistance is not required 
for call completions. 

Flash for Attendant. This feature allows a 
station user who has an established call, to 
flash the switchhook and automatically be 
connected to the attendant console. The 
call appears on the console as a “Dial 0” 
call. 

Incoming Call Identification. Three loop- 
buttons on the”Six button set and four on 
the ten button set, allow the attendant to . 
answer incoming calls to the customer’s 
Listed Directory Numbers. When an out- 
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side call is made, the lamp associated with 
the incoming call flashes, allowing the at- 
tendant to select the call by pressing the re- 
quired loop button and answer with the cor- 
rect response. 

l Lockout. The attendant cannot re-enter an 
incoming Central Office call completed 
through the console unless recalled by the 
station user. 

l Lockout with Secrecy. If the attendant is 
recalled by a station user on a Central Of- 
fice call, the Central Office party is exclud- 
ed from the conversation when the atten- 
dant answers, allowing the station user to 
consult privately with the attendant. 

l Mixed Station Dialing. The SX-20 can ac- 
commodate rotary dial and DTMF stations 
simultaneously through the use of the op- 
tional SX-20 DTMF Receiver module. 

l Power Fail Restart - Battery Hold. When the 
primary power fails the customer data is 
maintained by a battery pack on the 
PROM/CPU card. This battery pack will 
maintain the memory intact for up to 600 
hours. 

l Power Fail Restart - ROM/PROM. The SX-20 
operating program is contained in a non- 
volatile memory which is unaffected by 
power failures. 

l Power Failure Transfer. In the event of a 
commercial power failure two CO trunks 
are automatically switched to predetermin- 
ed stations. 

l Station Status Display. Each station in the 
SX-20 has a station status LED which in- 
dicates the state (on - busy, flashing - ring- 
ing, off - idle) of the station. These LEDs 
together with the Trunk Status LEDs and 
the Numeric Display form the Call Status 
Display. 

l Station-To-Station Dialing. The SX-20 l Trunk Status Display. Each trunk in the 
allows calling between stations by direct SX-20 is assigned a Truiik Status LED which 
dialing. Attendant assistance is not re- indicates the state (on - busy, off - idle, 
quired for call completion. flashing - busied out) of the trunk. These 

l Through Dialing. Stations may gain access 
to Central Office parties through the atten- 
dant by dialing “0”. The attendant ‘can 
select an outgoing trunk and connect the 
station to it, allowing the station to dial the 
desired number, or the attendant can dial 
the number and then connect the station to 
the trunk. 

l Timed Recall. Calls extended to stations 
from the attendant console that are not 
answered within a specified time are 
automatically recalled to the attendant. 

l Toll Restriction. Stations may be restricted 
from making toll calls by their Class-of- 
Service assignment. The SX-20 detects toll 
calls by recognizing 0 or 1 as the first or se- 
cond digit dialed after trunk access. 

l Transfer/Add-On/Consultation Hold - All 
Calls. Stations may consult with another 
party while on any call (except an attendant 
call) by flashing the switchhook and dialing 
the required number. The other party to the 
call is held during this time and is excluded 
from the conversation. The station user 
may transfer the consulted party to the held 
party by hanging up. 

The consulted party may also be added-on 
to the held party and the original station, 
(forming a 3-way conversation) by the 
original station flashing the switchhook a 
second time. 

. . . 
: 

l Transfer Dial Tone. This distinctive tone is 
received in place of regular dial tone when 
an extension flashes to put an established 
call on Hold in order to Consult or Transfer 
the call. 

l Trunk Answer From Any Station (TAFAS). 
This is a night service feature which per- 
mits any nonrestricted station to answer an 
incoming call to the attendant, by dialing a 
special access code. 
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LEDs together with the station status LEDs 
and the Numeric Display form the Call 
Status Display. 

l Trunk Groups. The SX-20 may be assigned 
up to four independant trunk groups, each 
trunk group having a different access code. 

Common Optional Features 

9.03 The following features are contained in 
both optional feature packages in addition 

to those described in paragraph 9.02. 

. 

. 

. 

. 

. 

Direct in Lines. A trunk may be assigned to 
a station so that incoming calls on a trunk 
ring the station directly. The station is the 
same as any other SX-20 station in all other 
respects. 

Discriminating Ringing. Two types of ring- 
ing are provided, to distinguish between in- 
side calls and outside calls. 

Fixed Night Service. When the SX-20 is in 
night service, incoming calls or Central Of- 
fice trunks are routed directly to predeter- 
mined stations or night bells. 

Flexible Night Service. This feature allows 
the attendant to assign stations to trunks 
for night service. During night service, in- 
coming calls on these trunks will be routed 
directly to the station assigned by the at- 
tendant. 

Flexible Numbering Plan. The SX-20 
numbering scheme is completely flexible 
(stations may be assigned 1, 2 or 3 digit 
numbers and access codes 1 or 2 digits) as 
long as no conflicting first digits are used. 

Toll Restriction (extended). This feature 
allows individual extensions to be 
restricted from making selected toll calls. 

Paging . Attendant. This feature allows the 
attendant access to customer provided 
paging equipment. Access is provided by 
Pressing the PAGE key on the ten button 
console. 

Optional Hotel/Motel Features 

9.04 The following features are provided in the 
Hotel/Motel Features Package in addition 

to those described in paragraphs 9.02 and 9.03. 

Controlled Station-to-Station Restriction. 
When this feature is activated by the atten- 
dant, calls between stations with ‘Controll- 
ed Station-to-Station Restriction’ in their 
COS are routed to Reorder Tone. Calls to 
stations without this feature, are completed 
in the normal manner. 

House Phone. When a station designated 
as a house phone goes off-hook it is 
automatically connected to the attendant 
console. The call appears on the console as 
a Dial 0 call. 

Message Registration. The system keeps 
an account of all completed local CO calls 
on a station basis. The station message 
data may be shown on‘ the Call Status -- 
Display by dialing a code from the console. 

Message Waiting . Audible. The attendant 
can signal a station that there is a message 
waiting by pressing the MSGE WAIT button 
on the ten button console. This causes the 
station to periodically ring, indicating that 
there is a message waiting. 

Restrictive Station Control. Allows the at- 
tendant to temporarily restrict any station 
from accessing a trunk, station-to-station 
calls may be made normally. This feature 
may be used to restrict trunk calls from be- 
ing made from rooms listed as ‘Unoc- 
cupied’. 

Optional Business Features 

9.05 The following features are provided with 
the Business Feature Package in addition 

to those described in paragraphs 9.02 and 9.03. 

l Automatic Callback = Busy. This allows an- 
extension upon encountering a busy exten- 
sion or access code to have the call com- 
pleted when the busy number becomes 
free. 
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l Call Forwarding - Follow Me. This feature 
allows an extension user to have all incom- 
ing calls rerouted to any selected number 
within the SX-20. 

l Call Forwarding - Busy. This feature allows 
an extension user to have all calls directed 
to the extension, routed to any selected 
number within the SX-20 when the exten- 
sion if busy. This feature has no effect on 
incoming calls when the extension is idle. 

l Call Hold. Call Hold allows an extension 
user engaged in an active call, to place the 
call on hold and use the extension for other 
calls. All features normally active on the ex- 
tension may be selected while the call is 
held. The held call may be retrieved locally 

or remotely (from a different extension) by 
dialing the required code. The holding ex- 
tension may interchange the held call with 
an active call by flashing the switchhook 
and dialing the Call Hold code. If the held 
call is not retrieved within the selected 
recall time, the holding extension is 
automatically recalled. 

l Dial Call Pick-up. A station user can dial a 
special code to answer any incoming call 
ringing on a station in the station user’s 

; 

predetermined pick-up group. 

l Voice Paging. A station user may, by dialing 
an access code, be connected to customer 
provided paging equipment. 

Page 12 
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2.01 The SX-20 is an extremely compact and 
reliable electronic telephone communica- 

tions system employing solid state space division 
switching and stored program control. The 
system can accommodate up to 72 lines and 8 
trunks or 48 lines and 12 trunks. The SX-20 is elec- 
trically compatible with most existing key 
telephone, Private Branch Exchange (PBX) and 
Central Office (CO) equipment and provides - 

l low power consumption 

0 small size 

0 maximum of five card types 

. simultaneous use of DTMF and Rotary 
Dial stations 

. selection of fixed or flexible numbering 
plans 

. selectable feature packages 

l two power failure transfer circuits 

. standard cabinet call status display, op- 
tional remote display 

1. GENERAL 

Introduction 

. console operations provided by standard 
six or ten button key set 

I 
1.01 This section contains a brief description of 

the SX-20 Communications System, the 
features and services provided, and the equip- 
ment ordering information. The general informa- 
tion contained in this document is also contained 
in Section MITL9102-98-100. 

2.02 The SX-20 consists of a single unit holding 
the system power supply, switching cir- 

cuitry and the call status display. All connections 
between the SX-20, the distribution frame and the 
console (key set) are made using 25 pair connec- 
torized cables. 

1.02 This section has been reissued to incor- 
porate corrections to Table 6-I SX-20 Basic 

Equipment. 

2.03 Attractive design; small size (approximately 
1 cubic foot) and the capability of wall or 

desk mounting allows the SX-20 to be located in 
any office environment. 

0 Copyright MITEL Corporation 1979 
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Maintenance 

2.04 The low card count (maximum five card 3.01 The SX-20 consists of a metal chassis 
types), modular design and functional 

packaging of the SX-20 permit rapid location of a 
defective item in the event of a circuit malfunc- 
tion. If a malfunction occurs, the automatic 
diagnostic routines indicate to the service person- 
nel, via the CPU, the suspect field replaceable 
unit. 

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

Chassis 

System Expansion 

2.05 System expansion is achieved by the addi- 
tion of printed circuit cards. Lines are add- 

ed in increments of 24 and CO trunks in in- 
crements of 2. The maximum configuration is 72 
lines and 8 trunks, or 48 lines and 12 trunks. 

3. PHYSICAL DESCRIPTION 

3.02 The SX-20 chassis holds the system power 
supply, the console connector card, the 

cooling fan and the equipment backplane. The 
equipment cards plug into the backplane and are 
held in position by card retainers. The chassis is 
completely enclosed by the lockable equipment 
case. 

. . 

Fig. 3.1 SX-20 Equipment Cabinet 
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Printed Circuit Cards 

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

consist of a fiberglass board with printed circuit 
patterns on both of its faces. Located on the front 
edge of the circuit boards is an extractor clip 
which allows the cards to be easily removed from 
the equipment chassis. Table 3-1 lists the card 
types, their dimensions and weight. 

TABLE 3-l 
CARD TYPES 

Card Type Dimensions Weight 

CPU Card 10.2in. x 16in. 2 Ibs. 
(259mm x 406mm) Wg) 

Miscellaneous 10.2in. x 16in. 1.5 Ibs. 
Card (259mm x 406mm) (.675kg) 

Line Card 8in. x 10.7in. 1.2 Ibs. 
(203mm x 272mm) (54kg) 

Trunk Module 6in. x 4.38in. .37 Ibs. 
(152mm x Ilmm) (.17kg) 

Trunk Expander 8in. x 10.7in. 1.0 Ibs. 
Board (203mm x 272mm) (.22kg) 

1189 
Primary Power Supply 

3.04 The primary power supply for the system is 
mounted at the rear of the equipment 

chassis and provides all system power from a 90 
-125Vac, 47 - 63Hz, input with a maximum current 
drain of 3A (230 volt operation optional). 

Cooling Fan 

3.05 A quiet, low speed cooling fan is mounted 
at the rear of the cabinet. The fan draws 

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

Attendant Console 

3.06 The optional attendant console used with 
the SX-20 may be any compatible six or ten 

button key set. The console is connected to the 
equipment cabinet by a connectorized 25 pair 

cable. The console Call Status Display, located in 
the equipment cabinet, shows the active status of 
each line and trunk via a busy lamp field. The 
time, called number and calling number are 
shown on an eight digit numerical display 
mounted on the miscellaneous card. 

The attendant console is not supplied by MITEL 
and can be any six or ten button key set wired to 
the USA standard. See Section MITL9102-98-200 
for wiring details. 

Remote Call Status Display 

3.07 The optional Remote Call Status Display 
shows the same call information as the 

standard display but allows the console to be 
located up to 650 feet (200m) from the equipment 
cabinet. The overall dimensions of the display 
unit are shown in Fig. 3-2. 

4.75in(121mm) 

.Oln (25mm) 

Fig. 3-2 SX-20 Remote Call Status Display 

4. FEATURES 

General 

4.01 The SX-20 has a basic features package 
(Table 4-1) which is provided with every 

system and two mutually exclusive optional 
packages. The Hotel/Motel package (Table 4-2) 
contains all basic features plus a number of 
features directed to the hotel/motel environment. 
The Business package (Table 4-3) provides the 
basic features plus a number of features specially 
suited for business use. 

Feature Provisioning 

4.02 All station features provided by the SX-20 
may be grouped into four different classes- 

of-service, each class-of-service may contain any 
mixture of features. Feature installation consists 
of entering into the system memory the number of 
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TABLE 4-1 
BASIC FEATURES PACKAGE 

Attendant Access 
Attendant Camp-On With Indication 
Attendant Hold 
Automatic Day - Trunk Answer From Any 

Station (TAFAS) Transfer 
Automatic Station Release 
Called Station Number Display 
Calling Station Number Display 
Class-of-Service (4) 
Console-Less Operation 
Digital Clock 
Direct Outward Dialing 
Flash For Attendant 
Incoming Call Identification 
Lockout 
Lockout With Secrecy 
Mixed Station Dialing (Push button dialing 
requires optional SX-20 DTMF Receiver Module 

Power Fail Restart - Battery Hold 
Power Fail Restart - ROM 
Power Fail Transfer (2) 
Station Status Display 
Station To Station Dialing 
Through Dialing 
Timed Recall 
Toll Restriction 
Transfer/Add-On/Consultation Hold - All Calls 
Transfer Dial Tone 
Trunk Answer From Any Station (TAFAS) 
Trunk Status Display 
Trunk Groups (4) 

TABLE 4-2 
HOTEL/MOTEL FEATURES PACKAGE 

Basic Features Package, 
Table 4-1, plus the following features 
Controlled Station to Station Restriction 
Direct In Lines 
Discriminating Ringing 
Fixed Night Service 
Flexible Night Service 
Flexible Numbering Plan 
House Phone 
Message Registration 
Message Waiting (Audible) 
Toll Restriction (Extended) 
Paging - Attendant 
Restrictive Station Control 

TABLE 4-3 
BUSINESS FEATURES PACKAGE . 

Basic Features Package, 
Table 4-1, plus the following features 

Automatic Callback Busy 
Call Forwarding - Follow Me 
Call Forwarding - Busy 
Call Hold (Station) 
Dial Call Pickup 
Direct In Lines 
Discriminating Ringing 
Fixed Night Service 
Flexible Night Service 
Flexible Numbering Plan 
Paging - Attendant 
Toll Restriction (Extended) 
Voice Paging - Stations 

the station to which the features are to be assign- 
ed, followed by the required class-of-service code. 
All data entries into the system may be made from 
the attendant console or from the test Ijne. To pre- 
vent the loss of customer data in the event of a 
complete system power failure, the memory 
holding the data associated with each line and 
trunk is equipped with its own reserve power sup- 
ply. This power supply is sufficient to maintain 
the memory intact for up to four weeks. 

5. ELECTRICAL CHARACTERISTICS 

5.01 The electrical characteristics of the SX-20 
are listed in Table 5-1. 

5.02 In the event of a power failure the SX-20 can 
be arranged to automatically connect up to 

two Central Office trunks to preselected exten- 
sions. 

6. ORDERING INFORMATION 

General Information 

6.01 The following information is provided for 
ease of ordering the SX-20 equipment. 

Table 6-1 lists the equipment provided with the 
basic system and Table 6-2”the optional equip- 
ment required to complete the particular re- 
quirements of a customer. Equipment may be 
ordered on a system basis or as individual parts. 

Page 4 
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TABLE 5-l 
SX-20 ELECTRICAL CHARACTERISTICS 

PARAMETER 

Station Loop Limit 

Minimum Leak Resistance 

Maximum Number of Ringers per Line 

Ringing Voltage 

Ring Trip 

Dial Tone 

Busy Tone 

Ringback Tone 

Reorder Tone 

Camp-on Tone 

Crosstalk 

Insertion Loss, Station to Station 
Station to Trunk 

Longitudinal Balance 

Return Loss 

Idle Circuit Noise 

Impulse Noise 

System Impedance 

Traffic Capacity 

Primary Power 

Central Office Loop Limit 

Maximum Distance of Console from 
Equipment Cabinet 

DETAIL 

600 ohms including set 

15,000 ohms 

5 

9OV, 20Hz 

During silent or ringing period 

350/440Hz, continuous 

480/620Hz, 500ms On, 500ms Off 

440/480Hz, 1 set On, 3 set Off 

480/620Hz, 250ms On, 250ms Off 

440/480Hz, one burst of 200ms . _ 

Better than 75dB down 

5dB +0.5dB at 1OOOHz 
0.6dB 40.4dB at 1OOOHz 

60dB minimum, 200-3400Hz (on trunks) 

16dB singing, 24dB echo 

16BrnC maximum 

0 counts above 47dBrnC for 90% of cases 

600 ohms nominal for lines 
900 ohms nominal for trunks 

7.2ccslline minimum at 24 lines and P = 0.01 
3.6ccslline minimum at 48 lines and P = 0.01 

90-125VAC, 47-63Hz, 3A maximum, 1A typical 
(230V operation optional) 

1600 ohms maximum 

650ft. (200m) of 26AWGeable 
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The basic system as listed in Table 6-l provides 
all the features as defined by the feature package 
selected. 

Installation Material and Tools 

8.02 Installation may be accomplished using 
standard installation tools. No special tools 

or materials are required. 

Maintenance Tools 

6.03 Corrective maintenance requires only the 
use of a standard hand test set (Butt-In). 

I 

Warranty 

6.04 The MITEL SX-20 Communication System is 
warranted against defective material and 

workmanship. Equipment requiring service or 
repair during the warranty period is to be packag- 
ed in accordance with Section MITL9102-98-200 
Shipping and Receiving, and returned prepaid to 
the supplier. Repaired or replacement equipment 
will be returned to the customer, post prepaid by 
MITEL. 

TABLE 6-l 
SX-20 BASIC EQUIPMENT 

Description Quantity Part Number Comments 

Basic SX-20 1 9102-loo-xxx Last 3 digits -XXX define the 
Communications software generic, 000 minus PROM 
System (11OV operation) assembly, 100 - Basic, 
Basic SX-20 1 9102-200-xxx 200 - Hotel/Motel, 300 - Business - 
Communications 
System (230V operation) 

The above consists of the required chassis assembly and one of each of the additional items listel 
below. 

Chassis Assembly 
(11OV operation) 

Chassis Assembly 
(230V operation) 

Equipment Cover 

CPU Card 

1 9102-101 

1 9102-201 

1 9102-002 

1 9102-004 

Metal work, backplane, faceplate 
primary power supply and cooling fan 

Metal work, backplane, faceplate 
primary power supply and cooling fan 

Clips onto chassis metalwork. 

Accepts PROM assembly and RAM 
battery pack listed below. 

Miscellaneous Card 1 9102-005 Accepts up to 4 Trunk Modules 
and 1 optional DTMF Receiver 
Module. 

PROM Assembly 

RAM Battery Pack 

Fan 

Console Connector 
Card 

9102-006-XXX-YY 3 digits -XXX define software 
(See Note) generic, last 2 digits -YY define 

revision. 
9102-007 Mounts on CPU card. 

9102-008 Rear mounted on chassis. 

9102-009 Rear mounted on chassis. 
Provides connection between the 
SX-20 and the attendant console. 

141 

specified will be Note: If XXY is 
supplied. 

Paw 6 

specified but not YY, the latest version of the Generic Program 
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Spares Levels 
mended for the PROM assembly is 5%. This 

6.05 Mite1 recommends a minimum spares level means that service personnel can carry a com- 
of 10% of installed systems, including 10% plete spare system on field trips and therefore, if 

sparing of the basic system. The sparing recom- required, replace a complete system. 

TABLE 6-2 
ADDITIONAL EQUIPMENT TO BE ORDERED T.0 COMPLETE 

CUSTOMER INSTALLATION REQUIREMENTS 

Description Part Number 

Line Card (24 lines) 9102-010 

Comments 

System has capacity for 3 line 
cards. 

CO Trunk Module 
(2 trunks) 

9102-011 Provides 2 loop or ground 
start trunks. System has capacity 
for 4 modules. 

DTMF Receiver 9102-012 System has capacity for 
1 module. 

Trunk Expander Board l 9102-013 Increases system capacity to 12 CO 
trunks, ie. accommodates 2 trunk 
modules 

Remote Call Status 
Display ** 

Pack of eight SLICS 

9102-014 

9102-015 

Provides call status information 
remote from the equipment cabinet. 

Provided to facilitate ease of line 
card maintenance. 

Pack of ten filters 
for the cooling fan 

9102-016 Used to replace fan filters (once/2 
years normal office environment, 
once/year dusty environment) 

System Documentation 9102-050 Consists of all documents 
required to install, maintain and 
operate the SX-20 Communications 
System. 

Extension Features 
Guide 

Attendant Console 
Operation 

9102-051 

9102-052 

Details extension features 
operation. 

Details console operation. 
i - 

* Planned introduction 1st Quarter 1981 
l * Planned introduction 4th Quarter 1980 
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1. INTRODUCTION 

General 

1.01 This section provides general identifica- 
tion, installation, shipping, receiving and 

cabling information for the SX-20 Communica- 
tions System. The system consists of two major 
components, the SX-20 equipment cabinet and 
the attendant console. Note the attendant con- 
sole is not supplied by MITEL but ca? be any six 
or ten button key set wired to the USA standard -- 
(see 2.06). 

Documentation 

1.02 Table 1-l lists all MITEL practices 
associated with the SX-20 Communications 

System. 

2. IDENTIFICATION 

General 

2.01 The SX-20 consists of a metal chassis 
(holding the circuit cards, power supply 

etc.) and an impact resistant plastic cover. The 
overall dimensions of the SX-20 are height 6.6in. 
(168mm), width 16.5in. (419mm), length 22.3in. 
(566mm), the total weight of a fully equipped 
system is approximately 29 Ibs (13.2kg). 

Chassis 

2.02 The SX-20 chassis (Fig. 2-1) holds the 
system power supply, the cooling fan, the.. 

console connector card and the equipment 
backplane. The equiiment cards plug into the 
backplane and are held in position by card re- .. 
tainers. The chassis is completely enclosed by 
the lockable equipment case. 

l Trademark of MITEL Corporation 
0 MITEL Corporation 1979 
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Number 

M ITL9102-98-100 
MITL910298-105 
M ITL9102-98-150 
MITL9102-98-180 
MITL9102-98-200 
M lTL9102-98-205 
MITL9102-98-210 
M ITL9102-98-215 
MlTL9102-98-320 
M ITL9102-98-350 
M ITL9102-98-500 

TABLE l-l 
SX-20 DOCUMENTATION 

Title 

General Description 
Features and Services Description 
Physical Description and Ordering Information 
Engineering Information 
Shipping, Receiving and Installation Information 
Installation Forms 
System Programming 
Installation Test Procedures 
Station Test Procedures 
Trouble Shooting Procedures 
General Maintenance Information 

6.6in. 
(168mm) 

Fig. 2-l Equipment Chassis 

Printed Circuit Cards 

2.03 All printed circuit cards employed in the 
system are identical in construction and 

consist of a fibreglass board with printed circuit 

patterns on both of its faces...Located on the front 
edge of the circuit boards is an extractor clip 
which allows the cards to be easily removed from 
the equipment chassis. Table 2-1 lists the card 
types, their dimensions and weights. 

Page 2 
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: ..-.- ; 

. . : 

TABLE 2-i 
CARD TYPES 

Card Type Dimensions Weight 

CPU Card 10.2in. x 16in. 2 Ibs. 
(259mm x 406mm) (.9W 

Miscellaneous 10.2in. x 16in. 1.5 Ibs. 
Card (259mm x 406mm) (.675kg) 

Line Card 8in. x 10.7in. 1.2 Ibs. 
(203mm x 272mm) (54kg) 

Trunk Module 6in. x 4.38in. .37 Ibs. 
(152mm x llmm) (.17kg) 

Trunk Expander 8in. x 10.7in. 1.0 Ibs. 
Board (203mm x 272mm) (.22kg) 

llSY 

Primary Power Source 

2.04 The primary power supply for the system is 
mounted at the rear of the equipment 

chassis and provides all system power from a 
90-125Vac, 47-63Hz, input with a maximum cur- 
rent drain of 3A (230Vac operation optional). 

Cooling Fan 

: 

2.05 A quiet, low speed cooling fan is mounted 
at the rear of the cabinet. The fan draws 

cooling air through a filter mounted at the base of 
the cabinet and passes it over the circuit boards. 
The cooling air exits through vents in the side of 
the cover. A temperature sensor protects the cir- 
cuit cards in the event of a fan failure or cooling 
air obstruction, by automatically disconnecting 
the power feed. 

Attendant Console 

2.06 The optional attendant console used with 
the SX-20 may be any compatible six or ten 

button key set terminated in a 50 contact male 
plug (see Table 6-1 for wiring detail). The console 
call status display, located in the equipment 
cabinet, shows the active status of each line and 
trunk via a busy lamp field. The time, called 
number and calling number are shown on an eight 
digit numerical display mounted on the 
miscellaneous card. 

Remote Call Status Display 

2.07 The optional Remote Call Status Display 
shows the same call information as the 

standard display, but allows the console to be 
located up the 650 feet (200m) from the equipment 
cabinet. The overall dimensions of the display 
unit are shown in Fig. 2-2. 

Fig. 2-2 SX-20 Remote Display 

Power Fail Transfer 

2.08 The power fail transfer relays provided can 
connect two Central Office Trunks to 

selected station lines. These relays operate under 
either of the following conditions: 

l commercial power failure 

. excess temperature caused by fan failure or 
cooling air obstruction 

(a) Incoming Calls. After a power fail transfer 
has occurred, ringing of extensions for in- 
coming calls is applied directly to the 
selected extension line from the Central Of- 
fice (CO). 

(b) Outgoing Calls. To place an outgoing call 
through a ground start CO trunk, with the 
system in the power fail transfer mode, the 
extension originating the call must be 
equipped with a ground key. When the 
ground key is momentarily pressed, a 
ground is applied to the Ring side of the 
line, energizing the CO equipment. One 
side of the ground key must be connected 
to a ground ana the other to the Ring con- 
ductor of the station line. Call origination . . 
over loop start trunks does not require the 
use of a ground start key. 

Page 3 
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Power Fail Transfer Reset System Packaging 

2.09 The system may be returned to normal 
operation from power fail transfer in one of 

two ways. 

(a) Reset From High Temperature. If a high 
temperature condition is detected, the 
system switches off the -24 volt supply and 
enters the power fail transfer mode. When 
the temperature returns to within the ac- 
cepted operating limits the system 
automatically returns to normal operation. 

(b) Reset From Commercial Power 
Failure. The system will automatically 
return to normal operation when commer- 
cial power is restored. 

3.02 The equipment cabinet is shipped with all 
printed circuit cards in position. The 

cabinet is enclosed in a polyethylene sheet and 
held in position within the shipping container by 
two preformed shock absorbant supports as 
shown in Fig. 3-1. The system documentation and 
mounting template are packaged in the same con- 
tainer as the equipment cabinet. The shipping 
container consists of a completely enclosed tri- 
wall carton supported along two sides by wooden 
frames for maximum rigidity. During transporta- 
tion the carton is held closed by two nylon shipp- 
ing straps. The total weight of a complete system 
including packaging is approximately 421bs 
(185kg). 

. 

Printed Circuit Card Packaging 
Test Line 

2.10 The Test Line is assigned to equipment 
number one. The station connected to this 

line can be used (dependant on the CPU card 
switch settings) as a normal extension, the atten- 
dant console, or perform any of the following 
tasks - 

l programming/review the user data 

All attendant functions including 

. examine/delete alarm indicators 

l busy out/restore trunks 

. access busied out/free trunks for testing 

l place/remove system from night service 

l set Time-of-Day (12124 Hr. Clock) 

l lamp test 

. cancel all alarms and bu.sy outs 

3. SHIPPING AND RECEIVING 

Introduction 

3.03 All printed circuit cards, other than those 
shipped in the system, are packaged in- 

dividually or in sets as shown in Fig. 3-2 and Fig. 
3-3. 

4. DELIVERY CHECK 

General 

4.01 On arrival at the installation site all items 
must be checked against the order form 

and packaging slip. Any discrepancies must be 
reported immediately. 

Unpacking and Handling 

4.02 The procedure to be used when unpacking 
and positioning the SX-20 equipment is 

detailed in MAP 200-001 and MAP200-002. 

Circuit Cards 

4.03 Circuit cards shipped separately from the 
equipment cabinet, should not be unpack- 

ed before they are required for use. When re- 
quired, the cards should be transported to the 
equipment location packaged in their original 
containers. 

3.01 The SX-20 is shipped in a single carton (Fig. 
3-1) containing the fully equipped equip- 

Inspection 
,. - 

ment cabinet. If a large number of systems are to 4.04 After unpacking the equipment cabinet a 
be shipped to one location, ten SX-20 shipping visual inspection should be performed to 
cartons are packaged on a single shipping pallet. ensure that - 
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Fig. 3-l System Packaging 
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SHIPPING CARTON 

e ,,'~$kPACKAGED 

ANTISTATIC 
/ BAG 

Fig. 3-2 Printed Circuit Card Packaging 
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. 

ANTISTATIC BAG 

PRINTED CIRCUIT MODULE 

Fig. 3-3 Printed Circuit Module Packaging 

(a) The cabinet has not been dented or scratch- 
ed during shipping. 

(b) All cards are seated firmly in their connec- 
tors. 

(c) All components mounted on the equipment 
chassis are secure. 

(d) All connections to the power supply are 
tight. 

Printed Circuit Card Inspection 

CAUTION: Handle circuit cards by their 
edges only. Handling the board 
faces or components may cause 
damage. 

4.05 If printed circuit cards are shipped 
separately from the equipment cabinet, in- 

spect each circuit card to ensure that: 

(a) The fiberboard is not cracked. 

(b) No loose leads, or damaged or loose com- 
ponents are apparent. 

Circuit cards shipped in the equipment cabinet do 
not require additional inspection unless equip- 
ment chassis damage has been found. 

Defective Items 

4.06 If any defective item is found it should be 
tagged and returned to the supplier in ac- 

cordance with accepted procedures. 

Repacking For Reshipment 

4.07 When the SX-20 equipment is shipped from 
one location to another, all items must be- 

packaged to prevent damage. Fig. 3-1, 3-2 and 3-3 
show how the equipment was originally packag- 
ed. This method of packaging should be followed 
as closely as possible. 
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4.08 If the original packaging material is no 
longer available, the returned parts should 

be wrapped in several layers of air-cushion type 
wrap, placed in a suitable container, and sur- 
rounded with paper to minimize movement of all 
items. 

5. INSTALLATION REQUIREMENTS 

Environments1 Requirements 

5.01 The SX-20 equipment cabinet may be in- 
stalled in any location which fulfills the re- 

quirements of 5.02 and 5.03, and is within the 
following temperature and humidity limits: 

l Temperature O”- 40°C (32” - 104°F) 

l Relative Humidity IO-90% 

Space Requirements 

5.02 The minimum space required for installa- 
tion of the SX-20 is shown in Fig. 5-1. 

2 Oin 

I- 
121n 1305mm)-d- 16 46111 (418mmi 

(56mm) 

r---- ++I 1 

CLEARANCE 
AEOUIREO 

FOR 
I MAINTENANCE 

a - - 1 

WALL MOUNTING 
156mm) 

AN0 DESK MOUNTING -I,* 

Fig. 5-I Minimum Space Requirements 

Equipment Cabinet Location 

5.03 The following requirements must be-met 
when selecting a location for the SX-20 

equipment cabinet. 

The location MUST BE: 

l dry and clean 

‘- 

..:- 

l well ventilated 

. well lit 

. easily accessible 

The location MUST NOT BE: 

. near a sprinkler system, sweating pipes, 
steam pipes or steam vents 

. in areas with extreme heat or cold 

. in areas where corrosive fumes or exhaust 
from machinery is present 

0 in passageways used for moving equip- 
ment 

. next to a reproducing or copying machine. 
A minimum clearance of 10 feet (3m) must 
be provided and the room should be ven- 
tilated by an exhaust fan if the reproducing 
machine is not equipped with a filtering 
system 

Power Supply Requirements 

5.04 The customer must provide a single phase 
power receptacle, which should adhere to 

the following recommendations: 
. ‘_ 

. 115V, 60Hz, fused, and capable of deliver- 
ing 3A (23OV, 50Hz delivering 2A) 

l the power receptacle should be wired and 
fused independently from all other recep- 
tacles 

..+ ,. - 
. a warning tag should be attached to circuit- 

breaker-type fuses to prevent unauthorized 
. 

manual operation 
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l the power receptacle must not be controll- 
ed by a switch 

: 

. the power receptacle should be a 3-wire 
type, with the third wire grounded to the 
ground of the electrical system 

l the receptacle should be easily accessible 
for the removal of the plug for maintenance 

l the receptacle location should be selected 
to prevent accidental removal of the power 
cord 

l the power cord between the cabinet and the 
receptacle should not present a hazard to 
the subscriber 

. a warning tag should be attached to the 
plug end of the power cord to prevent ac- 
cidental removal of the cord by the 
subscriber 

Equipment Ground 

5.05 The following is a description of the re- 
quired PBX equipment grounding practice: 

(a) All circuit commons within the cabinet 
shall derive ground from a single ground 
concentration point within the cabinet. The 
cabinet ground concentration point shall 
derive ground from a single ground concen- 
tration point serving all peripherals col- 
ocated with the system. 

(b) The system cabinet and all associated duc- 
ting hardware along with all colocated 
peripherals shall not be exposed to any 
ground source other than the system single 
point ground described in (a) above. 

(c) AC service wires bringing ac power to the 
cabinet shall not share an enclosure or 
raceway with any other system grounds, dc 
power distribution wires, or signaling wires. 
All non-connectorized ac power termina- 
tions shall be enclosed by raceways and 
termination boxes whether these 
enclosures appear outside or within the 
system cabinet. This is to ensure that ac 
service wires cannot fault to circuitry within 
the system cabinet or associated ducting 
hardware. 

(d) 

@I 

(f) 

All system hardware shall be provided with 
an ac fault return path to the system single 
point ground, which in turn shall be provid- 
ed with a reliable path to the equipment 
grounding conductor (i.e. green wire ground 
or safety ground). The path from system 
equipment to system single point ground 
need not be a direct dedicated path, but can 
be any reliable path to other system hard- 
ware which receives the above grounding 
path. 

See Appendix 3 for FCC Interconnect Re- 
quirements. 

All sources of external ground (i.e. system 
signaling ground to the approved ground 
source, etc.) shall connect only to the 
system single point ground. The intent of 
providing for a system single point ground 
is to minimize ground loops and prevent 
lightning from finding a path through 
system components. 

6. CABLING AND CROSS-CONNECTIONS 

General 

6.01 This part details the cabling and cross- 
connections required when installing the 

SX-20 Communications System. 

Telephone Set and Trunk Cabling 

6.02 Telephone set and trunk cabling terminates 
on the building cross-connect terminal in 

the normal manner. The station loop limit is 
600ohms, including station set and the Console 
loop limit is 6000hms Tip to Ring, including con- 
sole set. Central Office trunk loop limit is 
16000hms. 

Cable Terminations 

6.03 All interconnecting cables must be ter- 
minated in accordance with Fig. 6-I and 

Table 6-1 (Interconnect Cable - Console), Table 6-2 
(Interconnect Cable - Trunks and Miscellaneous), 
and Table 6-3 (Interconnect Cable - Extensions). 

n- 
Cross-Connections . . 

6.04 Jumpers should be run using Z type 24AWG 
cross-connecting cables. 
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Pin 
Pair 

Color 

26 W-BL 
1 BL-W 

27 w-o 
2 o-w 

28 W-G 
3 G-W 

29 W-BR 
4 BR-W 

30 W-S 
5 s-w 

31 R-BL 
6 BL-R 

32 R-O 
7 O-R 

33 R-G 
8 G-R 

34 R-BR 
9 BR-R 

35 R-S 
10 S-R 
36 BK-BL 
11 BL-BK 
37 BK-0 
12 0-BK 

TABLE 6-l 
INTERCONNECTING CABLE - CONSOLE CONNECTOR (Jl) 

Lead 
Designation 

Tip, Button 1 
Ring, Button 1 

A, Button 1 
Al Ground Return 

Lamp Return 
Lamp, Button 1 

Tip, Button 2 
Ring, Button 2 

A, Button 2 
A, Button 9 

Lamp Return 
Lamp, Button 2 

Tip, Button 3 
Ring, Button 3 

A, Button 3 
A, Button 8 

Lamp Return 
Lamp, Button 3 

Tip, Button 4 
Ring, Button 4 

A, Button 4 
A, Button 7 

Lamp Return 
Lamp, Button 4 

Pin 

38 
13 
39 
14 
40 
15 
41 
16 
42 
17 
43 
18 
44 
19 
45 
20 
46 
21 
47 
22 
48 
23 
49 
24 
50 
25 

Pair 
Color 

BK-G 
G-BK 
BK-BR 
BR-BK 
BK-S 
S-BK 
Y-BL 
BL-Y 
Y-O 
O-Y 
Y-G 
G-Y 
Y-BR 
BR-Y 
Y-S 
S-Y 
V-BL 
BL-V 
v-o 
o-v 
V-G 
G-V 
V-BR 
BR-V 
v-s 
s-v 

Lead 
Designation 

Tip, Button 5 
Ring, Button 5 

A, Button 5 
A, Button 6 

Lamp Return 
Lamp, Button 5 

Tip, Button 6 
Ring, Button 6 

NC 
NC 

Lamp Return 
Lamp, Button 6 

Tip, Button 7 
Ring, Button 7 

Ringing Return 
Ringing 

Lamp Return 
Lamp, Button 7 _ 

Tip, Button 8 
Ring, Button 8 

Lamp Return 
Lamp, Button 9 

Lamp Return 
Lamp, Button 8 

Tip, Button 9 
Ring, Button 9 

TABLE 6-2 
INTERCONNECTING CABLE -TRUNKS AND MISCELLANEOUS (CONNECTORS P3, P8 and J4) 

Pin 

26 
1 

27 
2 

28 
3 

29 
4 

W-BL 
BL-W 
w-o 
o-w 
W-G 
G-W 
W-BR 
BR-W ___- 

Trunk 1 Tip Trunk 9 Tip 
Trunk 1 Ring Trunk 9 Ring 
Trunk 2 Tip Trunk 10 Tip 
Trunk 2 Ring Trunk 10 Ring 
Trunk 3 Tip Trunk 11 Tip 
Trunk 3 Ring Trunk 11 Ring 
Trunk 4 Tip Trunk 12 Tip 
Trunk 4 Ring Trunk 12 Ring 

30 w-s Trunk 5 Tip 
5 s-w Trunk 5 Ring 

Pair 
Color 

Connector Connector Connector 
P3 P8 (Note 1) J4 

(Trunks) (Optional Trunks) (Miscellaneous) 

Station Y Ring Power 
Station Y Tip 
Line Circuit Y Tip 

1 

Fail 
Transfer: 

Line Circuit Y Ring (FifJ. 6-2) 
GND (see Fig. 6-4) 
RESERVED 
NOT USED 
NOT USED 

NOT USED PA-A Paging Circuit 
I PA-B (see Fig. 6-3) 

Note 1: If the 12 trunk version is used, the upper line card is replaced with a trunk expander board. 
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TABLE 6-2 (CONT’D) 
INTERCONNECTING CABLE - TRUNKS AND MISCELLANEOUS (CONNECTORS P3, P8 AND J4) 

Pin 

31 
6 

32 
7 

33 
8 

34 
9 

35 
10 
36 
11 
37 
12 

38 
13 
39 
14 
40 
15 
41 
16 

42 
17 
43 
18 
44 
19 
45 
20 

46 
21 

47 
22 
48 
23 
49 
24 
50 
25 

Pair 
Color 

R-BL 
BL-R 
R-O 
O-R 
R-G 
G-R 

R-BR 
BR-R 
R-S 
S-R 
BK-BL 
BL-BK 
BK-0 
0-BK 

BK-G 
G-BK 
BK-BR 
BR-BK 
BK-S 
S-BK 
Y-BL 
BL-Y 

Y-O 
O-Y 
Y-G 
G-Y 
Y-BR 
BR-Y 
Y-S 
S-Y 

V-BL 
BL-V 

v-o 
o-v 
V-G 
G-V 
V-BR 
BR-V 
v-s 
S-V 

Connector 
83 

(Trunks) 

Trunk 6 Tip 
Trunk 6 Ring 
Trunk 7 Tip 
Trunk 7 Ring 
Trunk 8 Tip 
Trunk 8 Ring 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

Trunk 5 XT 
Trunk 1 XT 
Trunk 6 XT 
Trunk 2 XT 
Trunk 7 XT 
Trunk 3 XT 
Trunk 8 XT 
Trunk 4 XT 

Connector Connector 
P8 (Note 1) 

(Optional Trunks) (MisceZneous) 

NOT USED ALARM A Alarm output 
i ALARM 6 (see Fig. 6-5) 

NOT USED 
NOT USED 
PA1 Paging Circuit 
PA2 (see Fig. 6-3) 

NOT USED GND 
GND 
NIGHT BELL A (See 
NIGHT BELL B Fig. 6-4) 
NOT USED 
NOT USED 
RESERVED 
RESERVED 

NOT USED RESERVED 
RESERVED. - . 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
9OV Ringing (see Fig. 6-4) 
- 24V (see Fig. 6-5) 

NOT USED NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
GND (see Fig. 6-5) 
RESERVED 

NOT USED GND 
RESERVED 

NOT USED 
Trunk 9 XT NOT USED 

NOT USED 
Trunk 10 XT NOT USED 

Station X Tip 
Trunk 11 XT Station X Ring 

Line Circuit X Tip 
Trunk 12 XT Line Circuit X Ring 

m.- 

Note 1: If the 12 trunk version is used, the upper line card is replaced with a trunk expander board. 
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TABLE 6-3 
INTERCONNECTING CABLES - EXTENSIONS (CONNECTORS J6, J7 AND J8) 

Pin 
Pair 

Color 
Connector 

J6 
Connector 

57 
Connector 
J6 (Note 1) 

26 w-BL Tip 1 See Tip25 Ti p49 
1 BL-W Ring 1 Note 2 Ring25 Ring49 

27 W-O Tip 2 Tip26 Ti ~50 
2 o-w Ring 2 Ring26 Ring50 

28 W-G Tip 3 Tip27 Tip51 
3 G-W Ring 3 Ring27 Ring51 

29 W-BR Tip 4 Tip28 Tip52 
4 BR-W Ring 4 Ring28 Ring52 

30 w-s Tip 5 Tip29 Tip53 
5 s-w ‘Ring 5 Ring29 Ring53 

31 R-BL Tip 6 Tip30 Tip54 
6 BL-R Ring 6 Ring30 Ring54 

32 R-O Tip 7 Tip31 Tip55 
7 O-R Ring 7 Ring31 Ring55 

33 R-G Tip 8 Tip32 Tip56 
8 G-R Ring 8 Ring32 Ring56 

34 R-BR Tip 9 Tip33 Tip57’ - 
9 BR-R Ring 9 Ring33 Ring57 

35 R-S Tip10 Tip34 Tip58 
10 S-R Ring10 Ring34 Ring58 
36 BK-BL Tip1 1 Tip35 Tip59 
11 BL-BK Ring1 1 Ring35 Ring59 
37 BK-0 Tip12 Tip36 Tip60 
12 0-BK Ring12 Ring36 Ring60 

38 BK-G Tip13 Tip37 Tip61 
13 G-BK Ring13 Ring37 Ring61 
39 BK-BR Tip14 Tip38 Tip62 
14 , BR-BK Ring14 Ring38 Ring62 
40 BK-S Tip15 Tip39 Tip63 
15 S-BK Ring15 Ring39 Ring63 
41 Y-BL Tip16 Tip40 Tip64 
16 BL-Y Ring16 Ring40 Ring64 

42 Y-O 
17 O-Y 
43 Y-G 
18 G-Y 
44 Y-BR 
19 BR-Y 
45 Y-S 
20 S-Y 

46 V-BL 
21 BI-V 
47 v-o 

Tip17 Tip41 
Ring17 Ring41 

Tip18 Tip42 
Ring18 Ring42 

Tip19 Tip43 
Ring19 Ring43 

Tip20 Tip44 
Ring20 Ring44 

Tip21 Tip45 
Ring21 Ring45 

Tip22 Tip46 

Tip65 
Ring65 

Tip66 
Ring66 

Tip67 
Ring67 

Ti p68 
Ring68 

Tip69 
Ring69 

Tip70 

c ,’ 
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TABLE 6-3 (CONT’D) 
INTERCONNECTING CABLES - EXTENSIONS (J6,57 AND 58) _ 

Pair 
Color 

Connector 
J6 

Connector Connector 
J7 J8 (Note 1) 

22 o-v 
48 V-G 
23 G-V 
49 V-BR 

Ring22 
Tip23 

Ring23 
Tip24 

Ring24 
NOT 

USED 

Ring46 
Tip47 

Ring47 
Tip48 

Ring70 
Tip71 

Ring71 
Tip72 

Note: 1. If the 12 trunk version is used, the upper line card is replaced with a trunk expander board. See 
Table 6-2 for wiring details. ,W 

2. Test line - This may be used as a normal extension dependant on the CPU card 
switch settings. See paragraph 2.10 and Map 200-003. 

LINE OR TRUNK EXPANDER CARD; I J8 I 

' cl 
J2 

/ 
LINECARD, I J7 I 1 

/ 

L 

LINECARD I 
I J6 I 

Jl 
I 

r 
MISCELLANEOUS CARD P3 A ? I .. 

I 
CPU CARD' I I 1 c3 

I 1 
NOTE: P DESIGNATES MALE 

J DESIGNATES FEMALE 

\ / 12,9 2 

Fig. 6-l Plug Locations 

6.05 Connection between the equipment 
cabinet, stations, trunks, and console 

should be made using 26AWG connector ended 
25 pair cables in accordance with Tables 6-1, 6-2, 
and 6-3. 

6.06 Power fail transfer cabling connections bet- 
ween the SX-20, and the cross connect field 

are shown in Fig. 6-2, the Paging connections in 
Fig. 6-3 and the Night Bell connections in Fig. 6-4. 

6.07 If an alarm condition is detected the con- 
sole RELEASE button flashes and AL is 

shown with the time on the system display. In ad- 

dition to these system indicators, a contact 
closure is provided to allow an external alarm in- 
dicator to be connected if desired. The cabling 
details for the external alarm indicator are shown 
on Fig. 6-5 and in Table 6-2. 

FCC Cross Connect Frame Recommendations 

6.08 Trunk circuits must be connected to the 
telephone company interface jack sequen- 

tially.The cabling requirements and limits for 
trunks are as detailed Tn paragraphs 6.05 and 6.02. 
All cables connecting trunk circuit pairs must be -. 
connectorized. 
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STATION X 
CROSS CONNECT 

FRAME 
- - 

J4 MISCELLANEOUS CARD 

POWER FAIL TRANSFER 1 

RING STATION X RING 

TIP I 
LINE 

CIRCUIT 

(NO:E 1) STATION X TIP 

CO TRUNK1 
TRUNK1 RING 

I I 
POWER FAILTRANSFER 2 

I I I STATION Y TIP rl I 
LINE 

CIRCUIT 
LINE CIRCUIT 

CO TRUNK 

I I TRIJNKZTIP 1271 

I 

TRUNK2RlNG 
2~ I I - I I I I 

‘,~~NKciRcu'T 2 1 TRUNK 2 XT i/3/ 

NOTE 1. X AND Y MAY BE ANY LINE CIRCUIT IN THE SX-20 
1258-Z 

. . - 

Fig. 6-2 Power Fail Transfer Connections 
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, :  

;  

PAGINGOUTPUTSPAI ANDPA2MAYBEUSEOTO FEEDTWOPAGINGZONES, EACHZONE 
WITH ITSOWN VOLUMECONTROL. 

J4-33 
\\ 

J4-34 
PA1 

PAGING CIRCUIT 1 

GND 
DELIVER UPTO 3WlNT0 8!, 

J4-8 \\ 

J4-9 
\ 

PAZ PAGING CIRCUIT 2 

GND 
DELIVER UP TO 3W INTO 8<1 

CROSS CONNECT FRAME 

(a) WlRlNG DIAGRAM FOR TWO PAGING ZONES 

PAGlNGOUTPUTSPAIANDPA2AREINANTlPHASEANDMAYBECONNECTEDASSHOWN 
IN FIG. 6 -4(B)TO PROVIDE AN OUTPUT OF 6W INTO AN 80 LOAD. 

CROSSCONNECTFRAME 

(b)WlRlNGDlAGRAM FOR HlGHPOWEROIJTPUT,SlNGLEZONE 

VIEWED AT FRONTOF MISCELLANEOUS CARD 

PAGER 2VOLUME PAGER 1VOLUME 
CONTROL CONTROL 

(c) PAGING VOLUME CONTROLS (TURN CLOCKWISETO DECREASE VOLUME) 

WHEN PAGERISOPERATEDAREEDRELAYCLOSES,THlSRELAYCLOSUREMAYBEUSED 
TO CONTROL EXTERNAL PAGING EQUIPMENT. 

VED = 200V 
CROSSCONNECT 

FRAME 
lmax = 2A 
POWER SWITCH MAX = 2W 
BOUNCE = 5ms 

(d)EXTERNALEQUlPMENT CONTROL 
c- 

1215-z 

Fig. 8-3 Paging Connections 
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J4 
-+ 

35 
\ 

10 

41 
\ 

28 

A 
V 

NIGHTBELLA 

NIGHTBELLE 
TO 

20Hz 9OVrms RINGING NIGHT 
BELLS 

GNO 

SX-20 r CROSS 
CONNECT 

FRAME 

NOTE: THE RELAY IS ELECTRO MECHANICAL WITH THE FOLLOWING SPECIFICATIONS 

VBO = ZOOV 
lmax = 2A 
POWER SWITCHED = 20W 
BOUNCE = 20ms MAXIMUM 

EXTERNAL RINGING MAY BE USED IF THE LIMITATIONS IMPOSED 
BY THE RELAY SPEClFlCATlONSAREAOHEREDTO. 

,256 -3 

Fig. 8-4 Night Bell Connections 

16 -24v 
\\ 
45 GND 

sx-20 CROSS CONNECT FRAME 

NOTE: IFTHE SYSTEM -24V SUPPLY IS USEDTO DRIVE AN EXTERNAL 
ALARM INDICATOR AO.SAMP FUSE MUST BE PROVIDED. 

Fig. 8-5 Alarm Connections 
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7. INSTALLATION 

General 

‘. 
7.01 The SX-20 system should be installed in ac- 

cordance with the steps listed in Table 7-1, 
and as detailed in the following Appendices. 

TABLE 7-l 
SYSTEM INSTALLATION 

Step Procedure Section 

Equipment Unpacking 
Install Equipment Cabinet 
System Installation 
Install Console Button Designations 
Program System 
Perform System Tests 

MITL9102-98-200 MAP200-001 
MITL9102-98-200 MAP200-002 
MITL9102-98-200 MAP200-003 
M ITL9102-98-200 MAP200-004 
M ITL9102-98-210 
M ITL9102-98-215 

Page 17 
17 Pages 



SECTION tiITL910Z98.200 

I 
APPENDIX 1 

IMITEL ACTION PROCEDURES 

GENERAL 
8 
; Al.01 Task oriented functions in this section are 

implemented using MITEL ACTION PRO- 
CEDURES (MAP’s). 

Al.07 The rectangle is also used to border in- 
structions which imply that the operative 

must perform a task outside the scope of the 
MAP. The text is centred in the rectangle. 

Al.02 A MAP is a step by step procedure using a 
flow chart principle, written and illustrated 

where necessary to a level of detail that allows 
both experienced and inexperienced personnel to 

1 carry out the tasks detailed. A MAP contains three 
levels of information as follows: 

Al.08 Decision Block: Used to indicate a deci- 
sion within the level one steps which must 

be made. The symbol is based on a hexagon with 
the top and bottom sides extended. Decision text 
is centered in the symbol. 

(a) This level contains a SYNOPSIS of the in- 
structions required to complete the pro- 
cedure. 

(b) For experienced personnel, a series of 
steps (level one) each numbered [n] and 
annotated with minimal information. 

Al.09 START/FINISH/Jump To Block: Used to 
indicate the start and finish of a MAP. Also 

used to indicate ‘jump to’ points with the MAP, for 
example go to [n] or from [n] or return to [n]. The 
symbol is a rectangle with semi circular ends. 
Text is centered in the symbol. 

THE OPERATORS USE OF MAP’S 
(c) For inexperienced personnel, each step 

referred to in (a) above is amplified by a 
connected series of numbered substeps 
[nA] (level two). 

Experienced Operator 

. 

Al.10 For the experienced operator to complete 
a task using a MAP, reference to the se- 

Al.03 A typical example of a MAP is shown in quential short form level one steps is usually all 

Fig. Al, with levels (b) and (c) detailed. that is necessary. 

MAP SYMBOLS Inexperienced Operator 

Al.04 There are four basic symbol shapes which 
may be used in a MAP, and are defined as 

follows. 

Al.05 AND Block: Used to indicate a level one 
step that must be performed. Consists of a 

square with the word AND centred in the block. 

Al.11 If the operator’s experience is such that 
the level one instructions do not contain 

sufficient information, the level two substeps 
should be referred to. 

TOOLS, TEST EQUIPMENT AND SPECIAL IN- 
STRUCTIONS 

Al.06 OR Block: Used to indicate a choice of 
level one steps, one of which must be per- 

formed. Consists of a rectangle, with the text cen- 
tred in the block, and with the word OR appearing 
between the alternative operations. 

Al.12 All tools, test equipment and special in- 
structions that the operator requires to 

complete a procedure are stated on the first page 
of each MAP. 

Al-l f2 
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APPENDIX 2 
INSTALLATION PROCEDURES 

1. GENERAL 

A.01 The following MAP’s detail the procedures to be performed to complete the physical installation of 
an SX-20 Communications System. For programming instructions refer to SX-20 Programming 

Guide. 

CAUTION: Caution is necessary, during installa- 
tion and maintenance of the SX-20 to 
avoid possible damage to the system 
electronics by static discharge. A 
simple means of avoiding the 
possibility of such damage, is the 
use of a “Static Protection Wrist 
Strap” attached to the system 
Ground Stud, as shown below. If dif- 
ficulty is experienced in obtaining 
the wrist strap please contact M/TEL 
Customer Services. 

SYSTEM 
GROUND ST 

A2-1 I2 
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- 
Refer to Fig. 001-l 

[lA] Cut shipping straps 
[lB] Open lid of shipping carton 

- 

EQUIPMENT UNPACKING 

Issue 2, March 80 

Sheet 1 of 2 

1 

I MAP200-001 I 

4 

Remove mounting template 
Remove instruction manual 
Lift SX-20 from shipping carton 
Remove shock absorbant sup- 
ports from sides of SX-20 

I 

4, 

PI + 7 

AND 

REMOVE SX-20 
FROM SHIPPING CARTON 

[3A] Place shock absorbant supports 
in shipping carton 

[3B] Close carton lid 
]3C] Store carton for use when 

transporting SX-20 to new site I- 
- 1-1 , 

AND 

STORE SHIPPING MATERIAL 

CL FINISH 

. 

A2-3 
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PACKING 

Fig. 001-i SX.20 Packaging 
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[lA] Remove key taped to the top of 
the equipment cabinet 

[lB] Unlock and lift off cover from 
. equipment chassis t-l AND I 

-  I I 

- 
[2A] Check card complement against 

invoice 
[2B] Visually check cards and circuit 

boards for damage - 

PI 
t 

AND l--u 
I INSPECT 

EQUPMENT 

Sheet 1 of 3 

TOOLS REQUIRED 

Screwdriver 
Backboard (optional) Minimum size 
234in (585mm) x 18.5in. (420mm) 
4. Mounting screws 
(Shank 0.25in., length 1.5in. min) 

I REMOVE EQUIPMENT COVER 

YES \- 

[JAI Report any missing equipment 
[LIB] Tag any defective item, 

l-i 

AND 
repack and return 

- I 
RETURN 
DAMAGED 
ITEMS I 

NO 

I SYNOPSIS 

Unlock and remove equipment cover 
Inspect equipment 
If system is to be desk mounted place 
in required position 
If system is to be,wall mounted 

l mount back board if rebuired 
l use the template and insert mount- 

ing bolts (leave 0.75in. of bolts 
exposed) 

l mount system and tighten bolts 
Replace and lock equipment cover 1.. 

PI* DESK MOUNTED 

WALL MOUNTED 

A2-5 
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INSTALL EQUIPMENT CABINET 

MAP200-002 

Issue 2, March 80 

Sheet 2 of 3 

Mark position of backboard 
(Fig. 002-l) 

Mount backboard 

I- 

The total weight The total weight 
of the SX-20 

is 29lbs (13.2kg) is 29lbs (13.2kg) 
Is a backboard Is a backboard 

MOUNT BACKBOARD 
1 

- 
Place template in position (Fig. 
002-l) ensure that 
window is at a hei ht that allows 
easy viewing of ca I a status 
display window 
tt&op of the cabinet outline is 

Tack template in place 
Mark SX-20 mounting holes 
Remove template I MARK SXQO 

MOUNTHVG 
HOLES 

Insert one mounting screw into 
each of the four mounting posi- 
tions marked 
Leave approximately .75in. (20mm) 
of each screw shank exposed 
Place SX-20 chassis over screw 
heads and slide down into posi- 
tion 
Tighten all mounting screws 

142-6 
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Sheet 3 of 3 

(,r.,,,:,.,,,) 

[ll A] Replace equipment cover 
[llB] Lock cover in position J 

Is installation 
to be completed 

YES 

Go to MAP200-003 

AND 

2.0in. 

j-12in. (305mm)+- 

r---- 

16.46in. (418mmi-~mi 

CLEARANCE 
REQUIRED 

FOR 
MAINTENANCE 

L----- 

WALL MOUNTING 
AND DESK MOUNTING 

t 
I 
I 
I 
I 

22.31in. 
J(567mm) 

I 
I 

I 

I 
I 
I + 

-I 
'T 
2.0in. -.a 

(56mm) 

1036 

Fig. 002-l 
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SECTiON MITL9102.98-200 

SYSTEM INSTALLATION I 

[2A] Unlock cover 
[2B] Remove cover 

I SYNOPSIS 

Install PROM module if required 
Install RAM battery pack 
Set CPU card switches (Table 003-I) 
Remove Trunk modules 
Set Trunk module switches 
(ON = Loop Start, OFF = Ground Start) 
Install Trunk modules 
Install reauired Line cards 

[3A] Open hinged side of the equip- 
ment cabinet 

1361 ;;zye card retainer screw (Fig. 

[3C] Remove card retainer 
[3D] Remove Accessory Bag from 

card retainer F 

INSTALL BATTERY PACK ON CPU 
CARD 

[4A] Using the plug ejectors (Fig. 
003-l) remove P5 from the 
Miscellaneous card 

[4B] Using the card extractor and 
card ejector remove CPU card 
from the equipment cabinet 

NO 

- 
ACCESSORY 

4 AND 

6 . 
REMOVE 
CPU CARD 

v 

BAG 

I MAP200-003 7 

Issue 3, March 80 I 

Sheet 1 of 13 

TABLE 003-l 

CPU CARD SWITCH FUNCTIONS 

SWITCH FUNCTION 

1. 

3: 
4. 
5. 

6. 

7. 

6. 

DISPLAY ORIENTATION DESf 
MOUNT-CLOSED 
DISPLAY ORIENTATION 
WALL MOUNT-OPEN 
RESERVED, _ 
RESERVED 
RESERVED 
10 BUTTON CONSOLE- 
CLOSED 
6 BUTTON CONSOLE- 
OPEN 
EQUIPMENT NO. 01 
EXTENSION-CLOSED 
EQUIPMENT NO. 01. 
TEST LINE-OPEN 
3 DIGIT NUMBERING PLAN- 
CLOSED 
2 DIGIT NUMBERING PLAN- 
OPEN 
REVIEW MODE-CLOSED 
PROGRAMMING MODE-OPEN 

A2-9 
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[6A] Open PROM shipping container 
[6B] Remove PROM module from ship- 

ping container 
[6C] Remove accessory bag from 

shipping container 

[7A] Remove the three stand-offs, four 
screws and the nylon washer 
from the accessory bag 

[7B] Attach the three stand-offs to the 
PROM module as shown in Fig. 
003-z 

[7C] Place the PROM module so that 
the module pins line up with the 
PROM socket on the CPU card 

[7D] Press firmly on the PROM 
module until the module is 
seated correctly 

[7E] Using the remaining nylon screw 
and washer attach the PROM 
module to the CPU card (Fig. 
003-2) 

NO 
I61 -% 

AND 

UNPACK PROM 
MODULE 

CAUTION 

When handling the battery pack care 
must be taken not to short circuit the 
battery terminals. 

INSTALL 
PROM MODULE 

[8A] Remove battery pack from Ac- 
cessory Bag 

[8B] install battery pack on CPU card 
(Fig. 003-2) 

INSTALL BATTERY PACK e.- 

A2-10 



SECilON MITL9102-98-200 

SYSTEM INSTALLATION 

MAP200-003 

Issue 3, March 80 

Sheet 3 of 13 

P5 PLUG 
EXTRACTOR 

CARDEJECTORS 

FYii 
\ 

SCREW 

Fig. 003-l 

A2-Ii 
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SYSTEM INSTALLATION 

MAP200-003 

Issue 3, March 80 

Sheet 4 of 13 

PROM MODULE 

,PROM/CPUCARD 

12345678 n?._. 

RESET BUTTON 

/ ,7 

Ut’tN 

CLOSED 

RAM BATTERYPACK. 
CPUCARDSWITCH 

CPU CARD SWITCH FUNCTIONS 

SWITCH FUNCTION 

1. DISPLAY ORIENTATION DESK MOUNT-CLOSED 
DISPLAY ORIENTATION WALL MOUNT-OPEN 

: 
RESERVED 
RESERVED 

2: RESERVED 10 BUTTON CONSOLE-CLOSED 
6 BUTTON CONSOLE-OPEN 

6. EQUIPMENT NO. OI-EXTENSION-CLOSED 
EQUIPMENT NO. Ol-TEST LINE-OPEN 

7. 3 DIGIT NUMBERING PLAN-CLOSED 
2 DIGIT NUMBERING PLAN-OPEN 

8. REVIEW MODE-CLOSED 
PROGRAMMING MODE-OPEN 

Fig. 003-2 

. . - 

: .: 

-. -.-. 

. .: 

A2-12 
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From IS] 

SYSTEM INSTALLATION 1 

MAP200-003 

1 Issue 3, March 80 I 

I Sheet 5 of 13 I 

SET CPU CARD SWITCHES (FIG. 003-2) 
I 

[9A] %E;;;PU card switches to 

H AND I 

Is system 
wall mounted 

YES 
WALL MOUNTED 

[llA] peEyitch 1 on CPU card to AND 

; DESK MOUNTED 

Is a console 
to be used with 

(-A-] 

[14A] FiE\witch 5 on CPU card to 

SET 
-I141 + 

SET 

- AND 

. 
SELECT 
6 BUTTON 
SET I 

v 
i. - 

A2-13 



SECTION M ITL9102.98.200 

I SYSTEM INSTALLATION I 

116Al 

V7Al 

EXTENSlON 

F;E;witch 6 on CPU card to 

Replace CPU card ensuring th 
ejector is seated as shown in 
Fig. 003-l 

[18A] Using the card extractor ring and 
the ejector remove the 4 AND 
Miscellaneous card 

REMOVE 
MISCELLANEOUS 
CARD 

’ 

. . - 

82.14 
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SYSTEM INSTALLATION I 

I MAP200-003 -1 
- issue 3, March 80 

I 
Sheet 7 of 13 I 

on the Miscellaneous 

[20A] Unplug all trunk modules from 
the Miscellaneous card 

] Unpack all trunk modules from 
their shipping containers 

[21B] Unpack trunk module accessory 

[21C] Remove stand-offs from ac- 
cessory bag and attach to trunk 
module (Fig. 003-3) 

ON EACH TRUNK MODULE 

[22A] Set switch for odd number tr 
for Loop Start trunk or for Ground 
Start trunk (Fig. 003-3) 

[22B] FiiP,%$t [B] for even number 

[22C] Plug trunk module into 
Miscellaneous card (Fig. 003-3 

OOPIGROUND 
START TRUNK SWITCHES 

(T&i-) 
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SYSTEM INSTALLATION 

MAP200-003 

I lssue3,March80 I 

Sheet8of13 

TRUNKMODULE 

MISCELLANEOUS CARD 

TRUNKMODULE 
EQUIP. NO. 07 06 ‘1 TRUNKMODULE 

EQUIP. NO. 03 04 

TRUNK MODULE 

TRUNKMODULE 
EQUIP. NO. 05 06 

LOOP 

GND 

ODDNUMBERED 
TRUNK 

EVEN NUMBERED 
TRUNK 

r .  ^^^ ^ 
rig. uux.5 

,. - 

A2.16 
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. i 

WA1 Unpack DTMF receiver 
WBI Plug in DTMF receiver 

~274 

~27~1 

127Cl 

Sheet 9 of 13 

receivers installed 
on Miscellaneous 

AND 

DJMF RECEWER 

Replace Miscellaneous card en- 
sure the card ejector is seated as 
shown in Fig. 003-I 
Insert ribbon cable into connec- 
tor P5 
Reolace card retainer and l-i ANDl . - 
sciew in place I 

[29A] Unpack all Line cards from 
shipping containers 

[29B] O&y locking bar shown in Fig. 

[29C] $$i$ne cards in equipment 

[29D] Ensure card is seated firmly and 
the card ejector is seated as 
shown in Fig. 003-l 

[29E] :X&e locking bar shown in Fig. 

-T- REPLACE 
MlSCELLA 

Are all Line 
cards installed 

NEOUS 

YES 

- AND 

INSTALL 
L/NE CARDS 

v 

CARD 

A2-17 
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I SYSTEM INSTALLATION 1 
MAP200-003 

Issue 3, March 80 

I Sheet 10 of 13 I 

[3W Mark each connector and cable 
with the connector number (Fig. 
003-q 

[3W Run required cables between the 
SX-20 and the cross connect 
frame 

[3OC] Loosen cable clamp retaining 
screws (Fig. 003-4) 

CONNECT CONSOLE 

[32A] Remove the retaining screw from 
the console connector 

[32B] Remove screw from connector Jl 
[32C] lnen;irscrew mto console con- 

[32D] Remove one cable tie from the 
accessory bag and position as 
shown in Fig. 003-l - 

PO1 
-cl AND 

1 
RUN /NTERCONNECT 
CABLES 

Is an attendant 
console to be used 

with this system 

YES 

-i 

AND 
Note: Ensure console (keyset) used 

complies with the wiring 
specified in Table 6-i. 

PREPARE CONSOLE -T- CONNECTOR MOUNTlNG 
HARDWARE 

[33A] Feed console connector through 
the cable entry and plug into Jl 

[33B] Tighten console connector retain- 4 
ing screw 

[33C] Pass cable tie around console 
connector and tighten (Fig. 003-l) 

AND 

, 

INSERT CONSOLE 
CONNECTOR 

CONNECT TRUNK, MISCELLANEOUS 
AND LINE CABLES 

[34A] Feed trunk connector through 
the cable entry and insert into P3 

[34B] Feed Miscellaneous cable con- 
nector through the cable entry 
and insert into J4 

[34C] Feed line connectors through the 
cable entry and insert into the re- 
quired line card connectors (J6, 
J7, J8) 

[34D] Tighten all retaining screws 

1341 -?I AND 

INSERT LINE, 
TRUNK AND 
MISCELLANEOUS 
CONNECTORS 

Fig. 003-4 

*. - 

(e-) 
A2-I 8 
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SYSTEM INSTALLATION 

MAP200-003 

Issue 3, March 80 

Sheet 11 of 13 

’ cl J2 

L 

P3 $ 

d , L c3 

NOTE: P DESIGNATES MALE 
J DESIGNATES FEMALE 

Fig. 003-5 
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SYSTEM INSTALLATION 

MAP200-003 

Issue 3, March 80 

Sheet 12 of 13 

[36A] 

Is a Remote Display Is a Remote Display 
Unit to be used Unit to be used 

Feed Remote Display Unit cable Feed Remote Display Unit cable 
connector through the cable en- connector through the cable en- 
try and insert into J2 try and insert into J2 1 1 

[37A] Tighten cable clamp 
[37B] Close hinged side of the equip- 

ment cabinet 
f37Cl Set POWER switch on Dower - _ 

supply to OFF 
[37D] ,P$s,power cord into the power 

NO 

4 AND 

COMPLETE 
/NSTALLA T/ON 

A2.20 
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SYSTEM INSTALLATION 

From (371 ir’ 
[38A] Complete and mail the prepaid 

Warranty and Survey cards 

[41A] Replace equipment cover 
Lock cover 

( MAP200-003 I 
( Issue 3, March 80 

I Sheet 13 of 13 I 

MAIL WARRANTY 
AND SURVEY CARDS 

NO Go to MAP200.004 

Is the system to YES 
be programmed at this 

NO Go to Section 
MITL9102-98-210 

- AND 

REPLACE COVER 

A2-21122 
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PA1 

[4Al 

INSTALL CONSOLE BUTTON 
DESIGNATIONS 
MAP200-004 
Issue 2, March 80 

Sheet 1 of 3 

. 

FI Determine. deslgnatfon sequence 

Ensure that power cord is plugg- 

Set system POWER switch to 04 
ed into power outlet 

Press too button on console kev 
r”‘c 1 

strip ’ 
Leave console “off-hook” 

I APPL 

Set CPU switch 5 to CLOSED for 
10 button console or to OPEN for 6 
button console 

Key set button sequence 
shown in Fig. 004.1A 

is as 

.Y SYSTEM POWER 

CHECK CPU 
SWITCH 5 SETTING 

Button pressed 

YES NO 

cl41 ’ 451 ’ 

AND AND 

1 1 

Key set button sequence is as 
shown in Fig. 004-18 

A2.23 
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: 
.. 

[6A] Remove console button key 
[6B] insert button designation tabs in 

the order determined 
[6C] Replace console button tops 

/NSTALL BUTTON 
DESIGNA T/ON TABS 

Set POWER switch to OFF 
Replace equipment cover 

NO 
MITL9102.98.210 

( FINISH 1 

A2-24 
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LOOP LOOP LOOP LOOP LOOP LOOP LOOP LOOP 
1 1 1 1 1 1 1 1 

LOOP LOOP LOOP LOOP LOOP LOOP LOOP LOOP 
2 2 2 2 2 2 2 2 

LOOP LOOP LOOP LOOP LOOP LOOP LOOP LOOP 
3 3 3 3 3 3 3 3 

CANCEL CANCEL 
LOOP LOOP LOOP LOOP LOOP LOOP 

4 4 4 4 4 4 

RELEASE RELEASE DIAL DIAL DIAL DIAL DIAL DIAL 
0 0 0 0 0 0 

HOLD HOLD 
MSGE MSGE CALL CALL 
WAIT WAIT PARK PARK 

911 4 911 4 

PAGE PAGE PAGE PAGE 

CANCEL CANCEL CANCEL CANCEL 

TYPICAL TYPICAL 
6 BUTTON 6 BUTTON 
KEY SET KEY SET 

RELEASE RELEASE RELEASE RELEASE 

HOLD HOLD HOLD HOLD 

BASIC BASIC HOTEL/MOTEL HOTEL/MOTEL BUSINESS BUSINESS 

-TYPICAL IO BUTTON KEYSETS-----/ -TYPICAL IO BUTTON KEYSETS-----/ 

RELEASE RELEASE 

CANCEL CANCEL 

LOOP 
3 

LOOP 
2 

LOOP 
1 

DIAL 
0 

HOLD 
LOOP 

4 

TYPICAL 
6 BUTTON 
KEY SET 

LOOP 
3 

LOOP 
2 

LOOP 
1 

HOLD 

RELEASE 

CANCEL 

PAGE 

MSGE 
WAIT 

DIAL 
0 

LOOP 
4 

LOOP 
3 

LOOP 
2 

LOOP 
1 

HOLD 

RELEASE 

CANCEL 

PAGE 

CALL 
PARK 

DIAL 
0 

LOOP 
4 

LOOP 
3 

LOOP 
2 

LOOP 
1 

HOLD 

BASIC HOTEL/MOTEL BUSINESS 

-TYPICAL 10 BUTTON KEYSETS- 

Fig. 004.1A Fig. 004-l B 
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APPENDIX 3 
FCC INTERCONNECTION REQUIREMENTS . 

. 
A. TELEPHONE COMPANY INTERCONNECTION 

General 

A.01 This equipment has been approved by the Federal Communications Commission (FCC) as not be- 
ing harmful to the telephone network when connected directly to the telephone lines through the 

standard 50-pin blue ribbon plug prescribed by the FCC Rule. This section is applicable to telephone in- 
terconnection in the United States. 

Notification 

A.02 Prior to the interconnection of this equipment, the local telephone company is to be notified; in- 
form the company that you have FCC-registered equipment which you wish to connect to their 

trunks. Give them the following information: 

The Communications System being connected is a Mite1 Model SX-20. 

The 14 digit FCC Registration Number which is BN285B-67526-PF-E. 
. 

The Ringer Equivalence Number which is l.lB. 

The jacks or connectors required are RJ21X. (One jack is required for each group of 25 trunks). 

Connection Limitations 

A.03 Due to the FCC Part 68 Rule, no connection can be made to party lines and to coin telephone ser- 
vice. 

Network Changes 

A.04 The telephone company may make changes to its communication service; such changes may in- 
clude the change of trunk circuits, changes in the operational characteristics of its trunks, etc. 

Before doing this, however, the company shall provide official notification, so that the operation of the 
PABX service will not be interrupted. 

Maintenance Limitations 

A.05 This equipment has been registered with the FCC for direct connection to the telephone network. 
Under the FCC Program, the user is restricted from making any changes or repairs and from perfor- 

ming any maintenance operations other than those specifically included in this Standard Practice. 

A.06 Circuit cards may be removed by the user; however, replacement cards are to be supplied only by 
MITEL or its authorized agent. No field repair of circuit cards by the user is authorized. 

A.07 No cabling or wiring changes within the console are permitted by the user. Plug-ended cables, as 
detailed in this Standard Practice, are to be used for all external connections between the console 

and the telephone company interface jack. 

A3-1 
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A.08 Power supply components and cabling is only to be changed or maintained by MITEL or by an 
authorized agent of MITEL. 

Trouble Corrections 

A.09 Most troubles are diagnosed by the circuitry of the system, and the console read-out indicates the 
circuit and card that is malfunctioning. Card replacement can be made by the user. .,: 

A.10 For more complex malfunctions, appropriate field service is provided by MITEL or its authorized 
agents. 

1 

A3-2 
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MITEL STANDARD PRACTICE ADDENDUM SECTION MITL9102.98-205 
Issue 1, May 1980 

SX-20TM 

COMMUNICATIONS SYSTEM 

PROGRAMMING FORMS 

1. GENERAL 

1.001 This addendum supplements Section MITL9102.98-205, Issue 1, May 1980. Place this pink sheet 
ahead of the section. 

1.002 This addendum is issued to correct an error in Part 3 Programming Forms of the section. 

2. CHANGES TO SECTION 

2.01 On Page 3, forth bullet on right hand side, change 

l to exit from the selected command mode, 

to read l to exit from the selected programming mode and enter the command 
mode, 

0 Mite1 Corporation 1980 
TM Trademark of Mite1 Corporation 



MITEL STANDARD PRACTICE SECTION MITL9102-98-205 
Issue 1, May 1980 

SX-20TM 

COMMUNICATIONS SYSTEM 

PROGRAMMING FORMS 

CONTENTS PAGE 

1. INTRODUCTION . . . . . . . , , . . . . , . . . . . . . . . 1 

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

2. INSTALLATION. . . . . . . . . . . . . . . . . . . . . . . . 1 

Cabling .............................. 1 
Programming ......................... 1 

3. PROGRAMMING FORMS . . . . . . . . . . . . . . . 2 

General .............................. 2 
Forms ................................ 2 

1. INTRODUCTION 

General 

1.01 Installation of the SX-20 Communications 
System consists of connecting the system 

to the cross connect frame, applying power, com- 
pleting the required programming forms and pro- 
gramming the system. Section MITL9102- 
98-200 details the physical installation pro- 
cedures and Section MITL9102-98-210 the pro- 
gramming procedures. This section contains a 
general description of the system installation, an 
introduction to programming the system and all 
forms required to complete system programming. 

2. INSTALLATION 

Cabling 

2.01 All connections for the line and trunk cir- 
cuits are made from the cross connect l 

frame to the SX-20 through 25 pair connector-end- 
Trunk Programming (Command Number 66) 
- this program allows each customer to 

ed cables. The six or ten button console is con- specify the types of trunks employed in the 
nected to the equipment cabinet using a 25 pair system, their”characteristics, and the day 
connector-ended cable wired in accordance with and night answer modes (e.g. console or ex- .. 
Section MITL9102-98-200. tension) 

Programming 

2.02 Programming the SX-20 consists of com- 
pleting the required programming forms 

and entering data into the system using the 
system programs. Eleven different programs dare 
provided, each allowing a different aspect of the 
system configuration to be entered into the 
system memories. 

l System Options Programming (Command 
Number 61) - defines the options that may 
be enabled on a system wide basis 

l Feature Access Codes (Command Number 
62) - a number of features in the system - 
have special access codes. These codes 
may be programmed in the Hotel/Motel and 
Business features packages. In the basic 
features package the feature access codes 
are assigned by the system and are as 
shown in the Default Numbering Plan, 
Table 1. 

l Toll Control Plan Programming (Command 
Numbers 63 and 64) - the SX-20 allows two 
independant Toll Control Plans to be 
specified. Command Number 63 provides 
access to Toll Control Plan 1 and Command 
Number 64 access to Toll Control Plan 2. 

l Trunk Group Programming (Command 
Number 65) s a maximum of four individual 
Trunk Groups may be programmed within 
each system. This command allows the 
parameters for each individual trunk group 
to be entered. 

TM Trademark of Mite1 Corporation Page 1 
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SECTION MITL9102-98-205 

l Class-of-Service (COS) Programming (Com- 
mand Number 67) - each SX-20 can accom- 
modate up to four different Classes-Of- 
Service. Each COS details which features 
may be accessed by stations assigned that 
cos. 

l Extension Programming (Command 
Number 68) - each extension in the system 
may be programmed with a specific COS, 
Toll Restriction, Pickup Group (Business 
features only) and extension number 
(Hotel/Motel and Business features only). 

. Extension Numbering - Block Programming 
(Command Number 69) - where it is 
desirable to assign sequential extension 
numbers to sequential extension equip- 
ment numbers (i.e. a block of extensions), 
block programming may be used. In this 
case a block of numbers is assigned in the 
time taken to program an individual exten- 
sion. 

l Extension COS, Toll Restriction and Pickup 
Group - Block Programming (Command 
Number 70) - this program allows the same 
COS, Toll Restriction and Pickup Group ac- 
cess to be assigned to a block of extension 
equipment numbers. 

l Busy Lamp Field (Remote Display) Pro- 
gramming (Command Number 71) - in the 
Hotel/Motel and Business features 
packages the extension numbers displayed 
on the Busy Lamp Field (of the Remote 
Display) may be programmed. Command 
Number 71 allows the extension number (0 
or a multiple of 10) assigned to the first 
lamp in each row of the Busy Lamp Field to 
be specified. 

Programming Forms 

2.03 Part 3 of this section contains the program- 
ming forms associated with each of the 

system programs. Each form specifies the codes 
that are to be entered for each of the features or 
options, and also shows the default data 
associated with each register. To complete each 
form enter the required code in the space provid- 
ed. Programming then consists of entering the 
codes exactly as shown on the programming 
forms. Step-by-step procedures for programming 
the system are detailed in Section 
MITL9102-98-210. 

3. PROGRAMMING FORMS 

General 

3.01 This section contains the programming 
forms used during programming the 

system. On initial power-up the ‘Default Data’ for 
the system must be loaded and the Programming 
Mode selected. Programming then consists- of 
entering the data from the required programming 
form. 

3.02 Also included in this section are the points 
to be remembered during programming, er- 

ror codes that may be encountered during pro- 
gramming, a list of the programming command 
numbers and the Default Numbering Plan. 

Forms 

3.03 The following forms provide all information 
required to define the data to be entered 

during programming. 

Page 2 
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Remember 

l if programming from the Test 
Line use the cabinet display, if 
programming from the console 
the remote display may also be 
used 

l to select the Test Line set 
switch 6 to OPEN 

l to program the system set 
switch 8 to OPEN 

l to enter data and/or display the 
next register dial * or flash 
switchhook 

l error detected by the program= 
mer: dial # to retain the 
original contents of the 
register; with a rotary, set enter 
error and rewrite with correct 
data 

l error detected by the 
system: see following error 
codes section 

l the digit(s) dialed changes the 
flashing digit(s), shown shaded 
in this manual 

l all data upto the last digit to be 
changed MUST be entered 

l to exit from the selected coin- 
mand mode, dial 0 only if the 
first digit in the register is 
flashing, or 00 only if the first 
two digits are flashing 

l after programming is com- 
pleted, set switch 8 to CLOSED 
- system operation normal, 
data may be reviewed 

l to exit from the programming 
mode, press RELEASE key (on 
console) or replace handset 

Page 3 



ERROR CODES 

The SX-20 can detect certain errors 
made during programming. The 
detection of a programming error 
results in a display such as that 
below. 

l-l- 1 
Error Code Command Number 

The meaning of the error code may be 
determined from the Table. The com- 
mand number indicates the type of 
programming being performed at the 
time the error occured. 

To exit from the error condition dial # 
OR flash switchhook twice. The 
display now shows the information it 
contained prior to the entries that in- 
cluded the error. 

Error Code Function 

EOl 
E02 
E03 
E04 
E05 
E06 

E07 
E08 
E09 

El0 
El1 
El2 
El3 

Illegal Command Number entered 
Digit (O-9) dialed while error code was being displayed 
Number (Access Code) already exists, ie. Numbering Plan conflict 
Data out of range 
Extension number entered has too many digits 
Illegal extension number block. When programming extension numbers by block, all 
the extension numbers in the block must have the same number of digits (ie. 1, 2, or 
3 digits) 
Too many digits dialed 
Illegal range of equipment numbers used in block programming (eg. 40-25) 
Command number entered is protected, set switch 8 on the CPU card toOPENt pro- 
ceed (see “Load & Check Default Data” Fig. 1) 
Command or data accessed is not available in this features package 
Data entered is protected, set switch 8 on the CPU card to O.PEN to proceed 
Data field incomplete - enter all data for field that was flashing 
Extension number for first digit in the row on the busy lamp field of the Remote Display 
must be 0 or a multiple of 10. 1663’ 1 

‘: 



TABLE 1 

Default Numbering Plan Programming and Special Function Command Numbers 

0 - Console Access 61 - System Options Programming 
1 o-59 - 2 Digit Extension Numbering 62 - Feature Access Codes Programming 

110-181 - 3 Digit Extension Numbering 63 - Toll Control Plan 1 Programming 
60 - Pager 64 - Toll Control Plan 2 Programming 
61 - Call Forwarding - Follow Me 65 - Trunk Group Programming 
62 - Call Forwarding - Busy 66 - Trunk Programming 
63 - Trunk Group 3 Access 67 - Class-of-Service Programming 
64 - Trunk Group 4 Access 68 - Extension Programming 
65 - TAFAS Pickup 69 - Extension Numbering - Block Programming 
66 - Call Hold 70 - Extension COS, Toll Restriction and Pickup 
67 - Call Hold Retrieve (Local) Group - Block Programming 
68 - Call Hold Retrieve (Remote) 71 - Busy Lamp Field (Remote Display) 
69 - Dial Call Pickup Programming 
70 - Programming and Special Functions l 90 - Status Display Function - Trunk 

7;: 
- Attendant Functions l 91 - Status Display Function - Extension 
- Call Park Access ’ 92 

752 - Call Park Access 
- Status Display’ Function - System 

753 - Call Park Access 
l 99 - Display Software Identity 

8 - Trunk Group 2 Access 
9 - Trunk Group 1 Access l See Troubleshooting MITL9102-98-350 



2 LOAD AND CHECK DEFAULT DATA cn 

% 
E 

Q) When an SX-20 is first powered-up the Default Data must be loaded. This data puts the system into a defined state with the basic features i 
package numbering plan and a commonly used set of customer data. The Default Data is the same for every features package. After this data g 
has been loaded, it may be changed to reflect the individual customer’s requirements. zi 

t P- 
I Turn on power I 

1 

I 
.-1 

Set switch 6 on CPU card 
to ‘closed’ (Fig. 1) I 

VI41 
t 

Press RESET button on 
CPU card (Fig. 1) 

within 6 seconds 

I Set switch 6 on CPU card 
to ‘closed’ I 

I Dial the 
Access 

I Dial 66X- - Program 
Extension data I 

complete the required complete the required 
programming form (contained programming form (contained 
in this document) and in this document) and 

2 digit extension numbering 

Note 

The default data for each program 
type IS shown in the approprrate pro. 
gramming form. 



I 
Reset Button 

\ 
PROM Module 

Fig. 1 CPU Card 

Programming Switch 

12345678 

/ 

Switch Functions 

1. OPEN - Wall Mount 
CLOSED - Desk Mount 

2. RESERVED 

3. RESERVED 

4. RESERVED 

5. OPEN 
CLOSED 

6. OPEN 

CLOSED 

- 6 Button Console 
- 10 Button Console 

- Equipment Number 01 - 
Test Line 

- Equipment Number 01 
Extension 

7. OPEN - 2 Digit Default Extension 
Numbering (10-59) 

CLOSED - 3 Digit Default Extension 
Numbering (110.181) 

8. OPEN 

CLOSED 

- Program and Review 
Customer Data 

- Review (only) Customer 
Data 



SYSTEM OPTIONS PROGRAMMING FORM (COMMAND NUMBER 61) 
(For detailed information refer to MITL9102-98-210, MAPZlO-003) 

REGISTER 1 

TRANSFER OIALTONE 

EXTENSION SWITCHHOOK FLASH TIMING 
0 = 150-750ms 
1 = 150-1500ms 

r CAMP-ON (TRUNK ONLY) 
0 = DISABLE ' 
1 = ENABLE ATTENDANT CONTROLLED 
2 = ENABLE EXTENSION AND 

ATTENDANT CONTROLLED 

0 = DISABLE 
1 = ENABLE 

r EXTENSION CALLS TO ATTENDANT 
ROUTE0 TO TAFAS 
0 = DISABLE 
1 = ENABLE 

~ DAYTAFAS MODE 
0 = DISABLE 
1 = IMMEDIATE SWITCHING TOTAFAS 
2 = AUTOMATIC SWITCHING TO TAFAS 

AFTER TIMEOUT 

NIGHTTAFAS MODE 
0 = DISABLE 
1 = IMMEDIATE SWITCHING TO TAFAS 
2 = AUTOMATIC SWITCHING TO TAFAS 

AFTERTIMEOUT 

1 ]I" IO 11 11 12 1 11 ] DEFAULT DATAREGISTER 1 

II II I I i-a 

REGISTER 2 A0 

ATTENOANT TIMED RECALL - A0 
CAMP-ON 
(1 - 7) x 10s 

ATTENDANT TIMED RECALL - A0 
DON'T ANSWER 
(1 - 7) x 10s 

ATTENDANT TIMED RECALL -0 
CALL PARK 
(I- 7) x 10s 

AUTOMATIC SWITCHING TOAO 
TAFAS TIMEOUT 
(I- 7) x 10s 

- CALL HOLD (STATION)RECALLO r 
(1 - 4) x i min. 

- MESSAGE WAITING 
INDICATION INTERVALA 
(I-4) x 5 min. 

2~3~3~3~3~3~1] DEFAULT DATA REGISTER 2 

A -AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE 
0 -AVAILABLE IN BUSINESS FEATURES PACKAGE 



REGISTER 3 A0 

EXTENSION CALL TO ATTENDANT A0 
NIGHT ANSWER POINT 
00 = ATTENDANT 
01-72 = EXTENSION 

EQUIPMENT NUMBER 

ATTENDANT PAGING ACCESS A0 
0 = DISABLE 

r 

1 = ENABLE 

OISCRIMINATING RINGINGA 
0 = DISABLE 
1 = ENABLE 

~ OISTINCTIVE CALLBACK RINGING0 
0 = DISABLE 
1 = ENABLE 

- CALL PARK (ATTENDANT)0 
0 = DISABLE 
1 = ENABLE 

En DEFAULT DATA REGISTER 3 

REGISTER 4 A 

I- MESSAGE WAITING A 
0 = DISABLE MESSAGE WAITING 
1 = ENABLE MESSAGEWAlTlNi 
2 = ENABLE MESSAGE WAITING AND 30s 

HOUSEPHONE(MANUAL LINE) 

MESSAGE WAITING AUTOMATIC CANCEL 
0 = DISABLE 
1 = ENABLE - (CALLTO ATTENDANT 

AUTOMATICALLY CANCELS 
MESSAGE WAITING) 

r MESSAGE REGISTRATION/RESTRICTlVEA 
STATION CONTROL 
0 = DISABLE BOTH 
1 = ENABLE RESTRiCTlVE STATION 

CONTROLONLY 
2 = ENABLE MESSAGE REGISTRATION ONLY 
3 = ENABLE BOTH 

COUNT ADDITIONAL SUPERVISIONSA 
(MESSAGE REGISTRATION) 
0 = DISABLE 
1 = ENABLE 
PSUEOO ANSWER TIMERA 
(MESSAGE REGISTRATION) 
(1 - 7) x 10s 

MESSAGE REGISTRATION MULTIPLIERA 
I-4 

MESSAGE REGISTRATION SURCHARGEA 
O-8 

A- AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE =I 
0 - AVAILABLE IN BUSINESS FEATURES PACKAGE ,8,9 2 5 



SYSTEM OPTIONS PROGRAMMING FORM (COMMAND NUMBER 61) CONTINUED 
(For detailed information refer to MITL9102-98-210, MAP210-003) 

REGISTER5 

r 

TONEPLAN 

r 

1 

00-02, SEE TABLE 2 

RINGINGFREDUENCY 
0 = 20Hz 
1 = 25Hz 
2 = 17.5Hz 

ROTARY DIAL EXTENSION 
PULSES TO DIGIT TRANSLATION 
O-3, SEE TABLE 3 

~ ROTARY DIALCONSOLE 
PULSES TO DIGIT TRANSLATION 
O-3. SEE TABLE 3 

TRUNK DIGIT TO PULSES 
TRANSLATION 
O-3, SEE TABLE 3 

5~0~0~0~0~0~0~ DEFAULT DATA REGISTER 5 

51 1’ ,:: 3 j ] 11 
: 

‘. 

Tone Tone Plan 00 
Dial 350/440Hz 

Tone Continuous 

Busy 4801620Hz 
Tone 500ms On, 500ms Off 

Repeated continuously 

Ringback 440/480Hz 
Tone 1s On, 3s Off 

Repeated continuously 

Reorder 480/620Hz 
Tone 250ms On, 250msOff 

Repeated continuously 
Camp-On 440/480Hz 

Tone Single burst of 200ms 

Transfer 350/440Hz 
Dial Tone 1 OOms On, 1 OOms Off 

Repeated three times 
then continuous tone 

TABLE 2 

Tone Plan 01 
350/440Hz 
Continuous 

400Hz 
350ms On, 350ms Off 
Repeated continuously 

400Hz 
Is On, 3s Off 

Repeated continuously 

400Hz 
Continuous 

400Hz 
Single burst of 200ms 

350/440Hz 
IOOms On, IOOms Off 
Repeated three times 
then continuous tone 

TABLE 3 

Translation NUMBER OF PULSES 
Code 12345678910 

Tone Plan 02 
400Hz 

Continuous 

400Hz 
500ms On, 500ms Off 
Repeated continuously 

400/450Hz 
400ms On, 200ms Off 

400ms On, 2s Off 
Repeated continuously 

400Hz 
250ms On, 250ms Off 
Repeated continuously 

400/450Hz 
Single burst of 200ms 

400Hz 
IOOms On, IOOms Off 
Repeated three times 
then continuous tone 

0 1234567890 

: 0123456789 9 8 7 6 5 4 3 2 1 0 DIGIT 
DIALED 

3 0987654321 ! 

j 



FEATURE ACCESS CODE PROGRAMMING FORM (COMMAND NUMBER 62) 
(For detailed information refer to MITL9102-98-210, MAPZlO-004) 

CANNOT BE PROGRAMMED WITH BASIC FEATURES PACKAGE 

,p REGISTER NUMBER ,p REGISTER NUMBER 

ATTENDANT FUNCTIONSA 
PROGRAMMINGANDSPECIAL FUNCTIONSA 

TAFAS PICKUPAO 

DIALACCESSTOATTENDANTAO 

PAGING ACCESS tA0 

0;8 6'8' I I 
0,9'6:9, I I 
1'0 6 1 

I I I 
1,l 6 2, I I , 
I,2 7,5,1 

I I I 
1,3 7,5,2 

I I I 
I,4 7,5,3 

CALL HOLD RETREIVE - REMOTE t A0 
DIALCALL PlCKUPt A0 
CALL FORWARDING - FOLLOW MEtAO 

CALL FORWARDING - BUSYt A0 

CALL PARK (ATTENDANT)t A0 

ACCESS CODES MAY BE 1 2 OR 3 DIGITS , 1 , r ;;;;l;;~;~fF~:S 

t These features can only be accessed in the Business Features 
package. Their access codes can be programmed in the Hotel/Motel 
package to avoid numbering conflicts. 

A- AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE 
o- AVAILABLE IN BUSINESS FEATURES PACKAGE 



2 
((I 
(D 
;s 

TOLL CONTROL PLAN 1 PROGRAMMING FORM(COMMAND NUMBER 63) 
(For detailed information refer to MITL9102-98-210, MAPZlO-005) 

REGISTER 01 

RESTRICT ON TOLL CALLS AS INDICATE0 
BYSUPERVISION WITHIN 
TRUNKGROIJPPROGRAMMING 

t - 

r 
0 = DISABLE 
1 = ENABLE 

RESTRICT ON FIRST OIGIT '0' 
0 = DISABLE 
I = ENABLE 

RESTRICT ON FIRST OIGIT '1' 
0 = DISABLE 
1 = ENABLE 

RESTRICT ON SECOND DIGIT ‘0' 
0 = DISABLE 
1 = ENABLE 

RESTRICT ON SECOND DIGIT ‘1' 
0 = DISABLE 
1 = ENABLE 

J 1 [ 1 1 1 1 1 [ 1 DEFAULT DATA REGISTER 01 

rn- I I I 

REGISTER 02 A0 
RESTRICT ON FIRST DIGIT 'l', A0 

7 0"": ~li&ll;GlT ‘0' 

1 = ENABLE 
RESTRICT ON FIRST DIGIT ‘l', A0 
AND THIRD OIGIT ‘1' 

- 
i0:2i&l 1 DEFAULT DATA REGISTER 02 

p-m7--.? 

r r ~~~,~~,~,E!J!I~IoIGITs A0 
LOADOOTOREMOVEABSORB UNLOCK- 
DISPLAYWILLBEBLANKONNEXTACCESS I 

i0;3i : : 1 1 DEFAULT DATAREGISTER 03 

, 1. ?~~~~~~$IGITs A0 
LOADOOTO REMOVEABSORBREPEAT- 
DISPLAYWILLBEBLANKONNEXTACCESS 

I0:4i ; : 1 j DEFAULT DATA REGISTER 04 

10141 : : 1 I 

r REGISTERS 05-24 A0 
THESE REGISTERS CONTAIN EXCEPTIONS 
TOTHE RULES IN REGISTERS OlAND02 

EXCEPTION COOE ACTION A0 
0 = IGNORE FOLLOWING CODE 
1 = DENY FOLLOWING CODE 
2 = ALLOW FOLLOWING CODE 

r UP TO 4 DIGIT EXCEPTION CODEAO 

I DEFAULT DATA REGISTERS 05-24 

A- AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE 
O-AVAILABLE IN BUSINESS FEATURES PACKAGE 



rOLL CONTROL PLAN 2 PROGRAMMING FORM(COMMAN0 NUMBER 64) 
(For detailed information refer to MITL9102-98-210, MAPZlO-005) 

r- 

REGISTER 01 

1 

RESTRICT ON TOLL CALLS AS INOICATED 
BY SUPERVISION WITHIN 
TRUNKGROUPPROGRAMMING 
0 = DISABLE 
1 = ENABLE 

RESTRICT ON FIRST DIGIT ‘0' 
0 = DISABLE 
1 = ENABLE 
RESTRICT ON FIRST DIGIT ‘1' 
0 = DISABLE 
1 = ENABLE 

r ~E,RlllTO,",SECDND DIGIT ‘0' 

1 = ENABLE 

r RESTRICT ON SECOND DIGIT ‘1' 
0 = DISABLE 
1 = ENABLE 

IO : 1 [ 1 1 1 [ 1 [ 1 11 1 ] DEFAULT DATA REGISTER 01 
I I O ’ 1 1 1 I+, I 1 , I 1 
I - - REGISTER 02AO 

I RESTRICT ON FIRST DIGIT ‘l’,AO 
7 THIRD DIGIT '0' 

- 

0 = DISABLE 
1 = ENABLE 
RESTRICT ON FIRST DIGIT ‘l’,AO 
THIRD DIGIT ‘1' 

: 0 = DISABLE 
1 = ENABLE 

i0:2ibl6 ] DEFAULT DATA REGISTER 02 

lo:21 1 I 

I re ~~~/~\~$?DIGITs A0 
LOADOOTOREMOVEABSORBUNLOCK- 
DISPLAYWILLBEBLANKONNEXT ACCESS 

10:3’i 1 1 1 ] DEFAULT DATA REGISTER 03 

LOADOOTO REMOVEABSORB REPEAT- 
DISPLAYWILL BEBLANKON NEXT ACCESS 

0:41 DEFAULT DATA REGISTER 04 

0:41 

REGISTERS 05-24 A0 
THESE REGISTERSCONTAIN EXCEPTIONS 
SPECIFIED IN REGISTERS 01 AND 02 
EXCEPTION CODE ACTIDNAO 
0 = IGNORE FOLLOWING CODE 
1 = DENY FOLLOWING CODE 
2 = ALLOW FOLLOWING CODE 
UP TO 4 DIGIT EXCEPTION CODE A0 

r ll- 

(x:xlo[ _ 1 1 DEFAULT DATA REGISTERS 05-24 

0:7 
018 
l-l '4 I I 
;:;I1 1 

I 
I 

1111 I 

AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE 
AVAILABLE IN BUSINESS FEATURES PACKAGE 



TRUNK GROUP PROGRAMMING FORM (COMMAND NUMBER 65) 
(For detailed information refer to MITL9102-98-210, MAPPlO-006) 

TRUNKGROUPNUMBER 

r SUPERVlSlON(REVERSALOR CHANGE ON THIRD WIRE) 
0 = NO SUPERVISION 
1 = SUPERVISION IS ANSWER 
2 = SUPERVISION IS TOLL CALL 

WAIT FOR DIAL TONE 
0 = NO WAIT 
1 = WAIT 5s 
2 = WAIT 1 min. 

I---- 
TOLL CONTROL PLAN IF EXTENSION TOLL RESTRICTION IS1 
0 = TOLL ALLOWED 
1 = TOLL CONTROL PLAN 1 
2 = TOLL CONTROL PLAN 2 

TOLL CONTROL PLAN IF EXTENSION TOLL RESTRICTION IS 2 
0 = TOLL ALLOWED 
1 = TOLLCONTROL PLAN 1 
2 = TOLLCONTROL PLAN 2 

MESSAGE REGISTRATION A 
0 = DISABLE 
1 = ENABLE 

TRUNKGROUPACCESS CODE A0 
(ANY 1 OR 2 DIGIT NUMBER THAT DOES NOT CONFLICT WITH THENUMBERING PLAN) 

1~1~1~1~1~0~9( DEFAULT DATA TRUNKGROUP 

2]1~1]1]1~0~8; DEFAULT DATA TRUNKGROUP 

3 11 1 III 11 10 16 ; 3 DEFAULTDATA TRUNKGROUP 

4 [I 1 1 11 0 6 ; 4 1 DEFAULT DATA TRUNKGROUP A- AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE 
O-AVAILABLE IN BUSINESS FEATURES PACKAGE 

.41 1 I I 1013 ? I 

:’ 



TRUNK PROGRAMMING FORM (COMMAND NUMBER 66) 
(For detailed information refer to MITL9102-98-210, MAP210-007) 

TRUNK EGUIPMENT TRUNK EIIUIPMENT 
NUMBER 

REGISTER 2 
r NUMBER 

REGISTER 3 REGISTER 1 
TRUNKGROUP 
MEMBERSHIP 
0 = INCOMING ONLY 
1 = TRUNKGROUPI 
2 = TRUNKGROUP 2 
3 = TRUNKGROUP 
4 = TRUNKGROUP 
TRUNK TYPE ’ 
0 = ;;tl-;ARD CO 

1 = DICTATIONTRUNK 

NIGHT ANSWER MODE 
0 = FIRST FREE 

DAY ANSWER MODE 
0 = FIRST FREE 

CONSOLE LOOP CONSOLE LOOP 
1 = CONSOLE LOOP1 
2 = CONSOLE LOOP2 
3 = CONSOLE LOOP3 

(TREATED AS 0 
WITH 6 BUTTON 
CONSOLE) 

4 = DIRECTIN LINEnO 

DIRECT IN LINEhO 
EXTENSION 
EQUIPMENT NUMBER 
(ONLY ACCESSED IF 
DAY ANSWER MODE 

1 = CONSOLELOOPI 
2 = CONSOLE LOOP2 
3 = CONSOLE LOOP3 

(TREATED AS OiilTH 
6 BUTTON CONSOLE) 

4 = FIXED NIGHT SERVICE&) 
5 = FIXED AND FLEXIBLE& 

NIGHT SERVICE 

- FIXED OR FLEXIBLE&) 
NIGHT SERVICE EXTENSION 
EGUIPMENT NUMBER 
(ONLYACCESSEDIF 
NIGHT ANSWER 
MODE IS 40R 5) 

___ REVERSAL MEANING 
0 = NOTINCOMINGCALI 

OR DISCONNECT 
1 = INCOMING CALL 
2 = INCOMING CALL 

OR DISCONNECT 
DISCONNECT TIMING 
0 = 60 ms 
1 = 500 ms 
2 = 1.5s 
3 = 4.0 s 
START TYPE 
0 = LOOPSTART 
1 = GROUNDSTART, 

IS 4) 

1 I, I I  
I, 

DEFAULT DATA 
REGISTER 3 

I I 1 I r 
I - I -  T DEFAULT DATA 

lx lx I ' I ' lo I ' I ' I ' IREGISTER 1 
7- ix I x 1 2 o I o I , i 

I I 
[DEFAULT DATA 
REGISTER 2 

9 
0 -L 

A - AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE O- AVAILABLE IN BUSINESS FEATURES PACKAGE 

ul 



COS PROGRAMMING FORM (COMMAND NUMBER 67) 
(For detailed information refer to MITL9102-98-210, MAPPlO-008) 

COSNUMBER(l-4) 
REGISTER 1 

SWITCHHOOKFLASH 
0 = DISABLE 
1 = FLASH FOR 

CONSULTATlOh 
HOLD 

2 = FLASH FOR 
ATTENDANT 

TAFAS ACCESS 
0 = DISABLE 
1 = ENABLE PICKUI 

FROM NIGHT BELL: 
2 = ENABLEPICKUI 

FROM ATTENDANl 
/NIGHT BELL: 

TRUNKGROUP 

COSNUMBER(l-4) 

REGISTER 2A0 
COSNUMBER(l-4) 

REGISTER 30 

CALL 
DIRECTION A0 
0 = ORIGINATE 

ONLY 
1 = BOTHWAY 

CALLING 
2 = RECEIVE ONL'I 

HOUSEPHONE 
(MANUAL LINE@ 
0 = DISABLE 
1 = ENABLE 

MESSAGE 
WAITING A 
0 = DISABLE 
1 = ENABLE 
CONTROLLEO 
STATION-TO- A 
STATION 
RESTRICTION 

CALL FORWAROINGO 
- FOLLOW ME 
0 = DISABLE 
1 = ENABLE 

CALL FORWARDING0 
-BUSY 
0 = DISABLE 
1 = ENABLE 

I  

AUTOMATIC 
CALLBACKBUSYO 
0 = DISABLE 
1 = ENABLE 

ACCESS 
0 = DISABLE 
1 = ENABLE 

-TRUNKGROUP 
ACCESS 
0 = DISABLE 
1 = ENABLE 

-PAGING ACCESS0 
0 = DISABLE 
1 = ENABLE 

-0ATALlNESECURlTYO 
0 = DISABLE 0 = DISABLE 

1 = ENABLE 
- 

MESSAGE 
REGISTRATION A 
0 = DISABLE 
1 = ENABLE 

1 = ENABLE 

CALL HOLD0 
0 = DISABLE 
1 = ENABLE 

TRUNKGROUP 
ACCESS 
0 = DISABLE 
1 = ENABLE 
TRUNKGROUP 
ACCESS 
0 = DISABLE 
1 = ENABLE 

3 3 DEFAULT DEFAULT DATA 
REGISTEF REGISTER I" 

DATA 
II" 

1 x 1 2 1 1 1 0 1 0 IO 1 0 1 IDEFAULT DATA , 
REGISTER 2++ 

x 13 10 IO] 0 10 1 0 1 OIREGlSTER3" DEFAULT DATA 

8 

' A-AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE 
O-AVAILABLE IN BUSINESS FEATURES PACKAGE 

!6i5-2 s 

"SAME FOR EACH COS 
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EXTEiSlON PROGRAMMING FORM (COMMAND NUMBER 68) 
(For detailed information refer to MITL9102-98-210, MAP210-009) 

DEFAULT DATA 

I I 
I II 

&II 
0,l 0 1 0 l,l,O 

EQUIPMENT NUMBER 

cos 

TOLL RESTRICTION 

PICKUP GROUP 

EXTENSION NUMBER 

COS -ALLEXTENSlONS ASSIGNED ACOS OF0 - 
ALL EXTENSIONS DISABLED 

PICKUPGROUP- NO ASSIGNMENT 
EXTENSION NUMBERS ASSIGNED SEQUENTIALLYTO 
EQUIPMENT NUMBERS 

3 DIGIT NUMBERING PLAN 
EXTENSION NUMBER 110ASSlGNEDTO 
EQUIPMENT NUMBER 01 -THROUGH TO 
EXTENSION NUMBER 181ASSlGNEDTO 
EOUIPMENT NUMBER 72 
2 DIGIT NUMBERING PLAN 

EXTENSION NUMBER IOASSIGNEDTO 
EQUIPMENT NUMBER 01 -THROUGH TO 
EXTENSION NUMBER 59ASSlGNEDT0 
EOUIPMENT NUMBER 50 

TRUNK GROUP TOLL RESTRICTION DATA 
(COPIED FROM TRUNK GROUPPROGRAMMING FORM) 

r 

TOLL CONTROL PLAN IF EXTENSION TOLL 
RESTRICTION IS 1 
0 = TOLL ALLOWED 
1 = TOLL CONTROL PLAN 1 
2 = TOLL CONTROL PLAN 2 

r 

TOLL CONTROL PLAN IF EXTENSION TOLL 
RESTRICTION IS 2 
0 = TOLL ALLOWED 

t 1 = TOLL CONTROL PLAN 1 
'2 = TOLL CONTROL PLAN 2 

TRUNK GROUP 1 
TRUNK GROUP 2 
TRUNK GROUP3 
TRUNK GROUP 4 

lr r r-c 

EQUIPMENT NUMBER 
cos 
0 = EXTENSION DISABLED 
I--4=COSl-4 
TOLL RESTRICTION 
0 = TOLL ALLOWED 
1 = TOLL RESTRICTION 1 
2 = TOLL RESTRICTION 2 
PICKUP GROUP0 
0 = NO PICKUPGROUP 
1-7 = PICKUP GROUPS I- 7 
EXTENSION NUMBERa 
1, 2 OR 3 DIGIT NUMBERING, NUMBERING - 
CONFLICTS NOT PERMITTED. 

0 - AVAILA - AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE , ~wz I 



‘,’ 3:. 
+ . 

EXTENSION NUMBERING -BLOCK PROGRAMMING FORM EXTENSION COS,TOLL RESTRICTION AND PICKUP GROUP 
(COMWAND NUMBER 69) -BLOCKPROGRAMMlNGFORM(COMMAND NUMBER 70) 
(For detailed information refer to MITL9102-98-210, MAP210-010) (For detailed information refer to MITL9102-98-210, MAPZlO-011) 

CANNOT BE PROGRAMMED IN BASIC FEATURES PACKAGE 

EQUIPMENT NUMBER OF FIRST&) 
7 EXTENSION IN BLOCK 

EQUIPMENT NUMBER OF LAST&) 
EXTENSION IN BLOCK 

~ EXTENSION NUMBER TO BE ASSIGNED TO 
FIRST EQUIPMENT NUMBER IN THE BLOCKA 
WHEN PROGRAMMINGEXTENSIONSBY 
BLOCK.ALLTHE EXTENSION NUMBERS 
INTHE'BLOCKMUSTHAVETHESAME 
NUMBER OF DIGITS (i.e. 1, 2 OR 3 DIGITS) 

EQUIPMENT NUMBER OF FIRST ’ 
EXTENSION IN THE BLOCK 

EQUIPMENT NUMBER OF LAST 
EXTENSION IN THE BLOCK 

cos 
0 = EXTENSION DISABLED 
l-4=cos1-4 

TOLL RESTRICTION 
0 = TOLL ALLOWED 
1 = TOLL RESTRICTION 1 
2 = TOLL RESTRICTION 2 

PICKUP GROUP0 
0 = NO PICKUPGROUP 
l-7 = PICKUPGROUPSI-7 

A- AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE 
()- AVAILABLE IN BUSINESS FEATURES PACKAGE 



o”9 
-9 
<g 

BUSY LAMP FlELD(REMDT'E DISPLAY) PROGRAMMING FORM (COMMAND NUMBER 71) 

cn 
(For detailed information refer to MITL9102-98-210, MAPZlO-012) 

CANNOT BE PROGRAMMED IN BASIC FEATURES PACKAGE 

I RoW NUMBER EXTENSION NUMBER FOR FIRST DIGIT IN ROW, 
NUMBER MUST BE0 OR A MULTIPLEOF lo.AO 

DEFAULT 
DATA 
TWO DIGIT 
NUMBERING 
PLAN 

A- AVAILABLE IN HOTEL/MOTEL FEATURES PACKAGE 
O-AVAILABLE IN BUSINESS FEATURES PACKAGE 



MITEL STANDARD PRACTICE ADDENDUM SECTION MITL9102-98.210 
Issue 1, May 1980 

SX=20TM 

COMMUNICATIONS SYSTEM 

SYSTEM PROGRAMMING 

1. GENERAL 

1.001 This addendum supplements Section MITL9102-98-210, Issue 1, June 1980. Place this pink sheet 
ahead of the section. 

1.002 This addendum is issued to correct an error in Part 4 Mite1 Action Procedures of the section. 

2. CHANGES TO SECTION 

2.01 On Page 8, forth bullet on right hand side, change 

l to exit from the selected command mode, 

to read l to exit from the selected programming mode and enter the command 
mode, 

TM Trademark of Mite1 Corporation 
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1. INTRODUCTION 

General 

1.01 The SX-20 is a processor controlled corn- -- 
munications system. In order for the sys- 

tem to process calls the central processor unit 
needs to know certain information about the call- 
ed and calling equipment. This information is held 
in registers in the system memory. When power is 
first applied to the system the registers must be 
filled with known data. This data is known as the 
Default Data and is the same for all systems. After 
the Default Data has been loaded (see 
MAP210-002) it may be changed, using the Atten- 
dant Console or Test Line, to reflect individual 
customer requirements. These changes are made 
using the programs explained in this practice and 
the Programming Forms, contained in Section 
MITL9102-98-205. 

TABLE 1-l 
DEFAULT NUMBERING PLAN 

Code 
Assignment Function 

0 - Console Access 
1 o-59 - 2 Digit Extension Numbering 

110-181 - 3 Digit Extension Numbering 
60 - Paqy 
61 - Call Forwarding - Follow Me 
62 - Call Forwarding - Busy 
63 - Trunk Group 3 Access 

0 MITEL Corporation 1980 
TM Trademark of MITEL Corporation Page 1 
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TABLE l-1 (CONT’D) 
DEFAULT NUMBERING PLAN 

Code 
Assignment Function 

64 - Trunk Group 4 Access 
65 - TAFAS Pickup 
66 - Call Hold 
67 - Call Hold Retrieve (Local) 
68 - Call Hold Retrieve (Remote) 
69 - Dial Call Pickup 
70 - Programming and Special 

Functions 
71 - Attendant Functions 
751 - Call Park Access 
752 - Call Park Access 
753 - Call Park Access 

8 - Trunk Group 2 Access 
9 - Trunk Group 1 Access 

2. PROGRAMMING 

General 

2.01 Programming is based on two modes, the 
command mode and the data mode. In the 

command mode a command number is entered 
that indicates the type of programming (e.g. 
trunks, extensions, etc.) to be performed. In the 
data mode the data is entered for the chosen pro- 
gramming type. 

2.02 Programming consists of completing the 
required programming forms, see Section 

MITL9102-98-205, and entering the data into the 
system. Their are eleven different Command 
Numbers each defining a different program type 
and allowing a different aspect of the configura- 
tion to be entered into the system memories. 

l System Options Programming (Command 
Number 61) - defines the options that may 
be enabled on a system wide basis. 

l Feature Access Codes (Command Number 
62) - a number of features in the system 
have special access codes. These codes 
may be programmed in the Hotel/Motel and 
Business features packages. In the basic 
features package the feature access codes 
are assigned by the system and are as 
shown in the Default Numbering Plan, 
Table l-l. 

l Toll Control Plan Programming (Command 
Numbers 63 and 64) - the SX-20 allows.two 
independant Toll Control Plans to be 
specified. Command Number 63 provides 
access to Toll Control Plan 1 and Command 
Number 64 access to Control Plan 2. 

l Trunk Group Programming (Command 
Number 65) - a maximum of four individual 
Trunk Groups may be programmed within 
each system. This command allows the 
parameters for each individual trunk group 
to be entered. 

l Trunk Programming (Command Number 66) 
- this program allows each customer to 
specify the types of trunks employed in the 
system, their characteristics, and the day 
and night answer modes (e.g. console or ex- 
tension) 

l Class-of-Service (COS) Programming (Com- 
mand Number 67) - each SX-20‘ can -ac- 
comodate up to four different Classes-of- 
Service. Each COS details which features 
may be accessed by stations assigned that 
cos. 

l Extension Programming (Command 
Number 68) - each extension in the system 
may be programmed with a specific COS, 
Toll Restriction, Pickup Group (Business 
features only) and extension number 
(Hotel/Motel and Business features only). 

l Extension Numbering - Block Programming 
(Command Number 69) - where it is 
desireable to assign sequential extension 
numbers to sequential extension equip- 
ment numbers (i.e. a block of extensions), 
block programming may be used. In this 

I 

case a block of numbers is assigned in the 
time taken to program an individual exten- 
sion. m 

l Extension COS, Toll Restriction and Pickup 
Group - Block Programming (Command 
Number 70) - this program allows the same 
COS, Toll Restriction and Pickup Group ac- 
cess to be assigned to a block of extension 
equipment numbers. 

_- : .~ 

Page 2 



SECTION MITL9102-98-210 

l Busy Lamp Field (Remote Display) Pro- 
gramming (Command Number 71) - in the 
Hotel/Motel and Business features 
packages the extension numbers displayed 
on the Busy Lamp Field (of the Remote 1 

,. : Display) may be programmed. Command 
Number 71 allows the extension number (0 
or a multiple of 10) assigned to the first 

I. lamp in each row of the Busy Lamp Field to 
be specified. 

Programming Forms 

2.03 Section MITL9102-98-205 contains the pro- 

each form enter the 

gramming forms associated with each of 

required-code 

the system programs. Each form specifies the 

in the 

codes that are to be entered for each of the 

s-pace 

features or options, and also shows the default 
data associated with each register. To complete 

provided. Programming then consists of entering 
the codes exactly as shown on the-programming 
forms. 

Data Input 

2.04 Programming of the SX-20 may be perform- 
ed from either the Attendant Console 

or the Test Line (but not both simultaneously). The 

displays show the 

extension with equipment number 01 acts as the 
Test Line when switch 6 on the CPU card is set to 

programming 

OPEN, see Fig. 2-1. If the Test Line is used to pro- 

data. 

gram the system the data entered is displayed on 
the Cabinet Call Status Display only. This allows 
the attendant to process calls normally using a 
Remote Call Status Display. If however, the Atten- 
dant Console is used to program the system, at- 
tendant call processino is terminated, and both 

Prqgr$mming Switch 

12345678 

I I 

Switch Functions 

1. OPEN - Wall Mount 
CLOSED - Desk Mount 

2. RESERVED 

3. RESERVED 

4. RESERVED 

- 6 Button Console 
- 10 Button Console 

Reset Button 
\ 

PROM Module 

6. OPEN - Equipment Number 01 . 
Test Line 

CLOSED - Equipment Number 01 
Extension 

7. OPEN - 2 Digit Default Extension 
Numbering (10-59) 

CLOSED - 3 Digit Default Extension 
Numbering (110-181) 

8. OPEN 

GLOSED 

- Program and Review 
Customer Data 

- ;;;ew (only) Customer 

,652 

Fig. 2-1 CPU Card 
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Programming Display 

2.05 The eight digit numerical display operates 
in an interactive manner such that the 

number of digits flashing indicates the size of that 
particular field. The next action/digit input will 
cause a change to the field that is flashing. 

l If a single digit field is flashing the next 
digit dialed will overwrite the flashing digit. 

Next digit entered will 
overwrite flashing digit 

. If two digits at the start of the display are 
flashing the field is an equipment number 
or a register number. 
eg. equipment number 

The first digit entered will 
overwrite this digit 

Programmed data for equipment 
number 31 

Dial first digit of equipment number. 

Next digit entered will 
overwrite this digit 

Field blank because the equipment 
number has to be fully loaded 
to be valid 

l If 2 or 3 digits in the display, other than in 
segments 1 and 2, are flashing, the field is 
an extension number or an access code.’ 

Next digit will overwrite this digit 1 

Dial first digit of extension number or access 
code. 

Reset of Field blanks to permit 
use of 1, 2 or 3 digit numbering 

. 

.,. : 

Dial remaining digits in extension number or ac- 
cess code. 

Note: (1) If it is necessary to blank an extension 
number or access code dial 00, this is 
particularly useful to prevent number- 
ing plan conflicts. 

(2) All data up to the last digit to be chang- 
ed must be entered. 

l Ifa? is displayed it indicates that the 
system is in programming command mode. 
If the command number is flashing it may 
be changed. 

Command Number A 

Dial second digit of equipment number. 

Next digit will overwrite 
this digit 

Programmed data for equipment 
number 35 

Control Operations 

2.08 System Programming may be performed 
from the Attendant Con&e or the Test Line 

using either a rotary dial or DTMF telephone set. 
Control operations are provided by each type of 
set as follows: 
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ENTER/NEXT-To transfer the data entered 
into a register to the system memory or to 
step to the next register within a program 
press the * key on a DTMF set, or flash the 
switchhook once on a rotary set. 

RESET DISPLAY-If during programming 
an error is made, (eg. misdialed digit) and is 
detected by the programmer, pressing the # 
key on a DTMF set will cause a reset to the 
start of the register without changing the 
original data. If a Rotary set is used, it is 
necessary to complete the data entry for 
the register, reselect the register, and enter 
the correct data. 

EXIT FROM ERROR MODE-The SX-20 can 
detect certain errors made during program- 
ming, see Part 3. To exit from the error 
mode dial # from a DTMF set or flash the 
switchhook twice on a rotary set. The 
system will return to the start of the register 
being displayed when the error occurred 
and show the original data. 

Default Data 

2.07 The Default Data loads the system with the 
numbering plan of the basic features 

package and a commonly used set of customer 
options. The MAP210-002 shows how to load and 
check the Default Data. 

Program Mode Entry 

2.08 The Programming Mode is entered by dial- 
ing the required Programming and Special 

Function Access Code, see MAP210-001. Switch 8 
on the CPU card must be set to OPEN to program 
the system and set to CLOSED to review data, see 
Fig. 1. When the system enters programming it 
does so in the command mode and the eight seg- 
ment display shows ,?I!, I, ie. the command 
number for System Options. The code 61 flashes 
indicating that it may be changed to any desired 
command number, see Table 2-1. After the re- 
quired command number has been selected * is 
dialed from a DTMF set or the switchhook flashed 
on a rotary set and the data mode is entered. 

Data Entry 

2.09 Associated with each program (command) (a) if segment one ONLY of the display is 
type are a number of registers describing flashing dial 0. 

the parameters specified. The data in these 
registers may be changed to reflect the re- 
quirements of each individual customer by dialing 
codes from the console or test line. As data is 
entered it is left justified on the system display 
and placed in temporary storage. After all data 
has been entered for a selected register it may be 
transfered from temporary storage to permanent 
storage by dialing x from a DTMF set or flashing 
the switchhook on a rotary set. A description of 
the data entry for each command number is given 
in MAP210-003 through MAP210-012. 

TABLE 2-l 
COMMAND NUMBER 

Programming and Special Function 
Command Numbers 

Command Programs 
Number 
61 - System Options Programming 
62 - Feature Access Codes Programming 
63 - Toll Control Plan 1 Programming 
64 - Toll Control Plan 2 Programming 
65 - Trunk Group Programming 
66 - Trunk Programming 
67 - Class-of-Service Programming 
68 - Extension Programming 
69 - Extension Numbering - Block 

Programming 
70 

71 

- Extension COS, Toll Restriction and 
Pickup Group - Block Programming 

- Busy Lamp Field (Remote Display) 
Programming 

90 - Status Display Function - Trunk 
91 - Status Display Function - Extension 
92 - Status Display Function - System 
99 - Display Software Identity 

See Troubleshooting MITL9102-98-350 

I w- 1 

Command Mode Re.entry 

2.10 After all data has been entered for the 
selected command, and the data transfered 

to permanent storage, the command mode may 
be re-entered as follows: 
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(b) if segments one AND two of the display are 
flashing dial 00. 

Exit from the Programming Mode 

2.11 To exit from the programming mode, ie. 
after all data has been entered or reviewed, 

press the RELEASE button on the attendant con- 
sole or replace the handset. 

3. PROGRAMMING ERRORS 

General 

3.01 During programming two types of error 
detection operate: 

. incorrect data entry detected by the person 
programming the system 

. incorrect data entry detected by the 
system. 

incorrect Data Entry Detected by the Programmer 

3.02 If during programming an incorrect entry is 
made, the data entered for that register, 

and held in temporary storage, may be erased and 
the register restored to its original contents by 
pressing the # key on a DTMF set. If a rotary set is 
being used to program the system it is necessary 
to complete the data entry for that register, 
reselect the register and enter the correct data 
(see MAP210-050). 

Incorrect Data Entry Detected by the System . 

3.03 During programming the SX-20 continuous- 
ly checks all data entered into the system. If 

an error is detected an error code is shown in 
position one, two and three of the display and the 
current command number in positions six, seven 
and eight (see MAP210-051). The meaning of each 
error code is detailed in Table 3-1. 

. 

Exit From the Error Mode 

3.04 After the error code has been checked and 
the correct data determined, dial # from a 

DTMF set or flash the switchhook twice on-a 
rotary set. The system will return to the start of 
the data displayed when the error occurred and 
show the original data, see MAP210-051. 

TABLE 3-l ERROR CODES 

Error Code Function 

EOl 
E02 
E03 
E04 
E05 
E06 

E07 
E08 
E09 

El0 
El1 
El2 
El3 

Illegal Command Number entered 
Digit (O-9) dialed while error code was being displayed 
Number (Access Code) already exists, ie. Numbering Plan conflict 
Data out of range 
Extension number entered has too many digits 
Illegal extension number block. When programming extension numbers by block, all 
the extension numbers in the block must have the same number of digits (ie. 1, 2, or 
3 digits) 
Too many digits dialed 
Illegal range of equipment numbers used in block programming (eg. 40-25) 
Command number entered is protected, set switch 8 on the CPU card toOPENt pro- 
ceed (see Fig. 2-1) 
Command or data accessed is not available in this features package 
Data entered is protected, set switch 8 on the CPU card to OPEN to proceed 
Data field incomplete - enter all data for field that was flashrng 
Extension number for first digit in the row on the busy lamp field of the Remote Display 
must be 0 or a multiple of 10. 1663.1 
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4. MITEL ACTION PROCEDURES 

General 

4.01 This part details the procedures to be used 
when programming the SX-20 using Mite1 

Action Procedures (MAP’s). The procedures use 
the flowchart principle showing the action to be 
performed down the center of the page, the 
parameters that may be input for each step on the 
left of the page and the resulting display on the 
right of the page. 

MAP Symbols 

4.02 Only three symbols are employed in the 
SX-20 MAPS. 

This symbol can perform three func- 
tions. It is used to indicate the start 
and finish points of a MAP and also 
used to indicate a jump to point 
within a MAP. 

1 I 
0 

This symbol is used to indicate an ac- 
tion to be performed. 

The number in top right corner of the 
box indicates the step number and 
the text within box details the action. 

I YES 

This symbol indicates that a decision 
must be made based on the informa- 
tion centered within the box. The 
branch taken when exiting from the 
decision block being the answer to 
the decision. 

Programming Sequence 

4.03 Table 4-I lists the sequence in which the 
SX-20 should be programmed. 

TABLE 4-1 
PROGRAMMING SEQUENCE 

Order Program 

1 - System Options Programming 
2 - Feature Access Codes 

Programming 
3 -Toll Control Plan 1 Programming 
4 - Toll Control Plan 2 Programming 
5 - Trunk Group Programming 
6 - Trunk Programming 
7 - Class-of-Service Programming 
8 - Extension Programming 
9 - Extension Numbering - Block 

Programming 
10 - Extension COS, Toll Restriction, 

I and Pickup Group - Block 
Programming 

11 - Busy Lamp Field (Remote Display) 
Programming 

I .  -  

Page 7 



SECTION MITL9102-98-210 

Remember 

if programming from the Test 
Line use the cabinet display, if 
programming from the console 
the remote display may also be 
used 

to select the Test Line set 
switch 6 to OPEN 

to program the system set 
switch 8 to OPEN 

to enter data and/or display the 
next register dial * or flash 
switchhook 

error detected by the program= 
mer: dial # to retain the 
original contents of the 
register; with a rotary, set enter 
error and rewrite with correct 
data 

error detected by the 
system: see Part 3 and 
MAP21 O-051 

the digit(s) dialed changes the 
flashing digit(s), shown shaded 
in this manual 

:\ .,- 
‘. 

. 

all data upto the last digit to be 
changed MUST be entered 

to exit from the selected com- 
mand mode, dial 0 only if the 
first digit in the register is 
flashing, or 00 only if the first 
two digits are flashing 

* 
.‘, .I 

after programming is corn- 
pleted, set switch 8 to CLOSED 
n system operation normal, 
data may be reviewed 

to exit from the programming 
mode, press RELEASE key (on 
console) or replace handset 

I .  -  
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f START 

1 The Programming Mode may be entered 

I 
I.-... _..- ._.. -..- rom the Attendant Console or the Test 
Line. Switch 8 o n ‘he f-.p” Card must bei 
set to OPEN to program or review data or 

1 ::~::!%fithe “” 

I CLOSES to review data only. I I 
4 4 I 

ENTER PROGRAMMING MODE 

1 MAP210-001 I 

Issue 1, May 1980 

Sheet 1 of 2 

I Set switch 8 on the CPU 
card to OPEN note code 

I displayed 

l 

The Programming and Special Function 
Access Code is displayed on the Call 
Status Display for 1 second. 

. 
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ENTER PROGRAMMING MODE 

( MAP210-001 I 

Issue 1, May 1980 

Sheet 2 of 2 

From [4] 

Reviewing Data 

Dial # from a DTMF set or 
the Programming and Special 
Function Access Code 
from a Rotary Set 

: 
.,: 

: 

191 f 
Program (or review) the system 
as detailed in MAP210-003 
through MAPSlO- and the 
Programming forms contained 
in Section MITL9102-98-205 
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LOAD AND CHECK DEFAULT DATA 

When an SX-20 is first powered-up, the Default 
Data must be loaded. This data puts the system 
into a defined state with the basic features 
package numbering plan and a commonly used 
set of customer data. The Default Data is the 
same for every features package. After this data 
has been loaded, it may be changed to reflect in- 
dividual customer’s requirements. 

- 111 
Set CPU card switches 1,5,6 
and 7 to desired positions 
(Fig. 1) 

Turn on power 

I Set switch 8 on CPU card to 
“closed” (Fig. 1) I 

1 Sheet 1 of 2 7 

7 151 $ 
Within 6 seconds of the 
display starting to flash F , 
Set switch 8 on the CPU 
card to “OPEN” 

v 

I 

Go to [7] 
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LOAD AND CHECK DEFAULT DATA 

1 MAP210-002 I 

1 Issue 1, May 1980 

Sheet 2 of 2 

I Default data loaded 
I 

I 

r PI 

I 

1 
I 

I Set switch 8 on CPU card to 
“closed” 

I 

the programming Access 

I Dial 88 36 . Program Extension 
data 

I 3 digit extension numbering 

2 digit extension numbering 

3 ’ The default data for each program type 
is shown in the appropriate Programm- 

I .  -  

Page 12 



System Options Programming (Command 
Number 61) - defines the options that may 
be enabled on a system wide basis. 

SECTION MITL9102-98-210 

1 SYSTEM OPTIONS PROGRAMMING 1 

MAP210-003 

Issue 1, May 1980 

1 Sheet 1 of 11 

ret 

Register 5 . 

lLfq&z-; 
- Register 2 Go to (211 

4 

p Register 1 Go to 15) 
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1 SYSTEM OPTIONS PROGRAMMING ( 

MAP210-003 

Issue 1, May 1980 

Sheet 2 of 11 I 

SYSTEM OPTIONS 
REGISTER 1 

(May be accessed by 
all feature packages) 

( Fro:141 ) 

i Register 1 Selected I 

Register 1 SelectedA 

461 
Present “Transfer Dial Tone” code 

Dial required “Transfer Dial Tone” 
code 

’ 0 = Disable ’ 
1 = Enable 

New “Transfer Dial Tone” code 
Present “Extension Switchhook Flash 

, p:,,~~~~i~s~E~~~~~:de ’ - 

& 
1 = 150-1500ms 

I I 
- 

New “Extension ,Switchhook Flash 1 
Timing” code 

Present “Camp-On” code - 

1 
Dial required “Camp-On” code 

/ \ 
0 = Disable 
1 = Enable Attendant Controlled 
2 = Enable Extension and Attendant 

Controlled 
New “Camp-On” code’ 1 

Present “Extension Calls to Attendant 
Routed to TAFAS” code 

1 

6 
1 = Enable 

Dial required “Extension Calls to 
Attendant Routed to TAFAS” code 

Extension Calls to Attendant Routed to 

manner as incoming trunk calls. 
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1 SYSTEM OPTIONS PROGRA=j 

MAP210-003 

1 Issue 1, May 1980 

(Sheet3of 11 

From [9] ‘i 
dW t 

Dial required “Day TAFAS Mode” 
code 

\- I 
Disable TAFAS 
Immediate Switching to TAFAS 
Automatic Switching to TAFAS 
after a timeout 

/ 
o= 
:= 

I New “Day TAFAS Mode” code 1 
J Present “Night TAFAS Mode” code * 

Dial 
71 code 

required “Night TAFAS Mode” 

I 
I 

0 = Disabe TAFAS 
1 = Immediate Switching to TAFAS 
2 = Automatic Switching to TAFAS 

after a timeout 

Present Register 2 D 
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MAP210-003 

Issue 1, May 1980 

Sheet 4 of 11 

SYSTEM OPTIONS 
REGISTER 2 

(Hotel/Motel and 
Business Features) 

Register 2 Selected 
t Timed Recall 

Recall Time = n x 10s 
Where n = 1 through 7 

Present “Attendant Timed 
Recall. Don’t Answer” co 

Dial required “Attendant Timed 
Recall - Don’t Answer” code 

I 

Recall Time = n x 10s 
Where n = 1 through 7 

New “Attendant Timed Recall - Call 

Present “Automatic Switching to TAFAS 

I 

Recall Time = n x 10s 
Where n = 1 through 7 

I New “Automatic Switching to TAFASI 
Timeout” code 

Present “Call Hold (Station) Recall” code 

: 

,- 
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SYSTEM OPTIONS PROGRAMMING 

MAP210-003 

1 Issue 1, May 1980 I 

1 Sheet 5of 11 

From [17] 0 
Recall Time = n x 1 minute 
Where n = 1 through 4 

New “Call Hold (Station) Recall” code 

Present “Message Waiting Indication Interval” code 

-191 I 

’ Dial required “Message Waiting 
Indication Interval” code 

/ \ 
4 

I / Indication Interval = n x 5 minutes ’ I 
Where n = 1 through 4 

New “Message Waiting Indication Interval” code 

I Dial * (Data Entered - Register 2 
Programmed) 

. 

Register 31 1 

Present Register 3 Data 
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SYSTEM OPTIONS PROGRAMMING 

MAP210-003 

1 Issue 1, May 1980 I 

Sheet 6 of 11 

SYSTEM OPTIONS 
REGISTER 3 
(Hotel/Motel and 
Business Features) 

Register 3 Selected 

Register 3 Selected 

Present “Extension Call to Attendant 
Night Answer Point”code 

’ 00 = Call Routed to Attendant 
O-72 = Call Routed to Extension 

Equipment Number Entered 

J21 Y 
Dial required “Extension Call to 
Attendant Night Answer Point” 
code 

New “Extension Call to Attendant Night 
Answer Point” code 

Present “Attendant Paging Access” 
code 

-[231 V 

Dial required “Attendant Paging 
Access” code 

/ 
/ 

0 = Disable 
1 = Enable 

New “Attendant Paging Access” code 

Present “Discriminaling Ringing” cod 

- 1241 
1, 

Dial required “Discriminating 
Ringing” code 

’ 0 = Disable 
1 = Enable 

New “Discriminating Ringing” coded 

inctive Callback Ringing” code 
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‘Distinctive Callback 

Distinctive Callback Ringing is a 

New “Distinctive Cal 

Present “Call Park (Attendant)” co 

0 = Disable 
1 = Enable 

I Dial * or flash switchhook 
(Data Entered . Register 3 
Programmed) I 

I Register 4 2 
Present Register 4 Data- 
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SYSTEM OPTIONS PROGRAMMING 

MAP210-003 

Issue 1, May 1980 

Sheet 8 of 11 

SYSTEM OPTIONS 
REGISTER 4 
(Hotel/Motel 
Features) 

I Register 4 Selected I 

Register 4 Selected 

r’ 
291 

Present “Message Waiting” code- 

I 
Dial required 

71 code 
“Message Waiting” 

I 
I 

0 = Disable Message Waiting 
1 = Enable Message Waiting 

I I 

2 = Enable Message Waiting and 
30s Housephone (Manual Line) New “Message Waiting” code- 

Present “Message Waiting - Automatic 
r(301 1 Cancel” code , 

1 * 

Dial required “Message Waiting - 
71 Automatic Cancel” code 1 
I I 

0 = Disable 
1 = Enable (Call to attendant 

automatically cancels 
message waiting) 

New “Message Waiting - 
Automatic Cancel” code 

Control” code 

1 Di;Ii;~uir~r;Me~s?ge 1 , 
Reglstrz4bonlRestnctlve Station 

-- 
/ o= 

1 = 

2= 
3= 

\ 
Disable Message Registration and 
Restrictive Station Control 
Enable Restrictive Station Control 
Only 
Enable Message Registration Only 
Enable Message Registration and 
Restrictive Station Control 

New “Message Registration/Restrictive 

/- 

Dial required “Count Additional 
Supervisions” code 

0 = Disable 
\ 

1 = Enable 

New “Count Additional Supervisions” c&e 

Present “Psuedo Answer Timer 
(Message Registration)” code 
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. 
:. .:. 

/ Psuedo Answer Timer = n x 10s \ 
Where n = 1 through 7 

From [32] (7 
New “Psuedo Answer Timer” code 

/ 1+4= collage Registration Multiplier \ 

kye“Message Registration Multiplier 

2 r1351 1 Surcharge” code, 
Present “Message Registration 

Dial required “Message Registratio ‘J 
[-ISurcharge” code 1 

/ O-8= fvlovl;age Registration Surcharge 
\ 

1 New “Message Registration Surcharge” 2 

I code 

Dial + or flash switchhook 
(Data Entered - Register 4 
Programmed) I 

Register 51 1 I 

Present Register 5 Data 
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SYSTEM OPTIONS PROGRAMMING 

MAP210-003 I 

Issue 1, May 1980 

1 Sheet 10 of 11 

SYSTEM OPTIONS 
REGISTER 5 
(May be accessed by 
all features packages) 

Tone 1 Tone Plan 00 Tone Plan 01 Tone Plan 02 

Dlal i 350/440Hz 3501440Hz 400Hr 
Tone Continuous COntlllUOUS CO!ltlllUOUS 

Busy 480/620Hz , 400Hz 400Hz 
TOW 1500ms On. 500ms 0111350ms On. 350ms 011 500ms On. 500ms OII 

'Repealed continuously / Repealed contmuously 'Repealed con,,,,uaus,y 

Rmgback 4401480Hz 400Hz 4001450Hr 
Tom-~ 1s On. 3s Of1 1s On. 3s 011 

i Repeated conl~nuously Repeated continuously 
400ms On. 200ms 011 

400ms On. 2s 011 
'Repealed conl~nuously 

400Hz 400Hz 
Conllnuous 250ms On. 250ms 011 

Repeated conl~nuousiy 

400H1 4001450Hr 
Single burst 01 200ms Single burst al Zooms 1 Single burst 01 2OOms 

Transfer 350/440Hz 1 3501440Hz 400Hz 
01alTone 1OOms On, iOOms Oili 1001~ On, 1OOms 011 1OOms On. 1OOms Oil 

~ Repeated three times Repeated three bmes 
then continuous tone 

Repeated three bmes 
then contmw"~ tone ; then cont~n"ws tone 

: 

Register 5 Selected 

New “Tone Plan” code 
Present “Ringing 

rW1 
Frequency” code 

I 
Dial required “Ringing Frequency” 
code 

/ 0 = 20Hz 
1 = 25Hz 
2 = 17.5Hz 

Dial required “Rotary Dial Extensio 
Pulses to Digit Translation” code 1 I 

/ \ ’ 
/ \ / 

TrallSlatlDn NUMBEROF PULSES 
Code 12345678910 1 

\ 
I DIGIT 

DIALED 
New “Rotary Dial 
Extension Pulses to 
Digit Translation” code 

Present “Rotary Dial 
Console Pulses to 
Digit Translation” code 
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SECTION MITL9102-98.210 

Dial required “Rotary Dial Console 
Pulses to Digit Translation” code 

Translailtln NUMBEROF PULSES 
Code 12345678910 

O 1234567890 
0123456789 LA- : 9876543210 

3 0987654321 

SYSTEM OPTIONS PROGRAMMING I 

MAP210-003 I 

1 Issue 1, Mav 1980 

Sheet 11 of 11 

New “Rotary Dial Console Pulses to 
Digit Translation” code 

Present “Trunk Digit to Pulses 
Translation” code 

Dial required “Trunk Digit to Pulses 
Translation” code 

1' r 1431 

Dial * or switchhook flash 
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Feature Access Codes (Command Number 
62) - a number of features in the system 
have special access codes. These codes 
may be programmed in the Hotel/Motel and 
Business features packages. In the basic 
features package the feature access codes 
are assigned by the system and are as 
shown in the Default Numbering Plan, 
Table l-l. 

I Complete Feature 
Access Code Programming 
Form (See MITL9102-98-205) I 

I 
/ \ 

Register Feature Access Code 

01 = Attendant Functions 

02 = Programming and Special Functions 
03 = TAFAS Pickup 
04 = Dial Access to Attendant 

05 = Paging Access 
06 = Call Hold 
07 = Call Hold Retreive - Local 
08 = Call Hold Retreive - Remote 
09 = Dial Call Pickup 
10 = Call Forwarding - Follow Me 
11 = Call Forwarding - Busy 
12 = 

13 = Call Park (Attendant) 
14 = 

I 

SECTION MITL9102-96-210 

FEATURE ACCESS CODE 
PROGRAMMING I 

1 MAP210-004 I 

1 Issue 1, May 1980 

1 Sheet 1 of 2 

I Dial 62 (Feature Access Code 
Programming Command Number) 
plus dial + or Switchhook Flash. I 

I Register Number Selected- 
Present “Feature Access Code” 

L::; +I Dial Feature Access Code (1, 2 or 3 

,, Register Number Selected-~ 
New “Feature Access Code” 

Go to 161 
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SECTION MITL9102.98-210 

FEATURE ACCESS CODE 
PROGRAMMING I 

MAP210-004 

Issue 1. Mav 1980 

Sheet 2 of 2 

Note 

Access Code and Numbering Plan 
conflicts are not allowed. 

YES 

Next Register Number 
Present “Feature Acce 

Dial 00 to exit Feature 
Access Code programming 

. 
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SECTION MITL9102-98-210 

Toll Control Plan Programming (Command 
Numbers 63 and 64) - the SX-20 allows two 
itidependant Toll Control Plans to be 
specified. Command Number 63 provides 
access to Toll Control Plan 1 and Command 
Number 64 access to Control Plan 2. 

- 111 
Complete required Toll Control Plan 
Programming Forms (See 
MITL9102-98-205) 

I Enter Programming Mode 
(MAP200-001) 

I 

TOLL CONTROL PLAN PROGRAMMING 

1 MAP210-005 I 

Issue 1, May 1980 

Sheet 1 of 8 

- 131 f 

Dial 63 or 64 (loll Control Plan 1 and 
2Command Numbers) plus dial * or 
flash switchook 

Register Number 01 

Present Register 01 Data 
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SECTION MITL9102-98-210 

TOLL CONTROL PLAN PROGRAMMING 

MAP210-005 

1 Issue 1, May 1980 I 

1 Sheet 2 of 8 

r 141 v 

Dial 00 to leave Programming Mode 
or Dial required Register Number 

I I 
I 

I I I I 
00 1 

Note 

The Basic Features package only 
permits programming of register 
01. 

2 3 4 XX (XX = 5+24) 

I ’ Exceptions 

1 Absorb Repeat Digits (-1 

First and Third Digit Restrictions 

Basic Restrictions 

:- 
.: 

If programming Toll Control Plan 1 

If programming Toll Control Plan 2 
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SECTION MITL9102-98-210 

TOLL CONTROL PLAN PROGRAMMING ~1 
REGISTER 1 

I 
May be programmed with all 
eatures packages) 

Register Number 1 
Present “Restrict 
as Indicated by Supervision” code 

- 151 Y 

Dial required “Restrict on -Toll 

/ 0 = Disable \ 

,CCaJ~ as lndrcated by Supervrsron” 

(Allow Toll Call irrespective of 
Trunk Group Supervision code) 
1 = Enable 
(Restrict Toll Call if the Trunk 
Group Supervision code is 2) 

- V51 

New “Restrict on Toll Call as In- 
dicated by Supervision” code 
Present “Restrict on First Digit 0” 

y code 

I 
Dial required “Restrict on First 

/ 0 = Disable \ 
Digit 0” code 

(Do not Restrict call if first digit 
dialed is 0) 
1 = Enable 

(Restrict call if first digit dialed is 
0) 

New “Restrict on First Digit 0” 
code 

171 

Present “Restrict on First Digit 1” 
code 

v 

I 
Dial required “Restrict on First 

/ 0 = Disable \ 
Digit 1” code 

(Do not restrict call if first digit 
dialed is 1) 
1 = Enable 
(Restrict call if the first digit dial- 
ed is 1) 

New “Restrict on First Digit 1” 
code 
Present “Restrict on Second Digit 
0” code 
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SECTION MITL9102-98-210 

TOLL CONTROL PLAN PROGRAMMING 

MAP210-005 I 

I,lssue 1, May 1980. 

1 Sheet 4 of 8 

From [71 7 
1 m&regui$de “Restrict on Second 1 , 

I  

/, 0 = Disable 
(Do not restrict call if second digit 
dialed is 0) ‘i 
1 = Enable 
(Restrict call if second digit 
dialed is 0) 

New “Restrict on Second Digit 0” 
code 

Present “Restrict on Second Digit 
1” code 

PI f 

I 
Dial required “Restrict on Second 
Digit 1’ code 

’ 0 = Disable 
\ 

(Do not restrict call is second 
digit dialed is 1) 
1 = Enable 
(Restrict call if second digit 
dialed is 1) 

I New “Restrict on Second Digit 1” / 
code 

Register 2 2 
..* 

” 

( To [41 ) 
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SECTION MITL9102.98.210 

TOLL CONTROL PLAN PROGRAMMING 

REGISTER 2 
(May be programmed with 
Hotel/Motel and Business 
Features packages) 

Sheet 5 of 8 I 

Register 2 Selected / 
Present “Restrict on First Digit 1 

1 

Third Digit 0” code 

I 

/ 0 = Disable \ 

(Do not restrict call if first digit 
is 1 and third digit is 0) 
1 = Enable 
(Restrict call if first digit is 1 and 
third digit is 0) 

1121 

New “Restrict on First Digit 1 and 
Third Digit 0” code 
Present “Restrict on First Digit 1 

, and Third Digit 1” code 

Dial required “Restrict on First 
Digit 1 and Third Digit 1” code 

’ 0 = Disable \ 
(Do not disable call if first digit 
is 1 and third digit is 1) 
1 = Enable 
(Restrict call if first digit is 1 and 
third digit is 1) 

New “Restrict on First Digit 1 and 
Third Digit 1” code 

1131 
+ 

Dial % or flash switchhook 
(Data Entered - Register 2 
Programmed) 

I 

Register 3 2 
m.- 

(yi--) 
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SECTION MITL9102-98-210 

TOLL CONTROL PLAN PROGRAMMING 

MAP210-005 

Issue 1, May 1980 

Sheet 6 of 8 I 

REGISTER 3 
(May be programmed with 
Hotel/Motel and Business 
Features packages) 

From [4] 7 
Register 3 Selected 2 ‘y 

Present “Absorb Unlock Digits” 

- 1141 Y 

Dial required “Absorb Unlock 
Digits” 

\ 
Blank display - No absorb unlock 
digits assigned 

00 - Remove absorb unlock 

Dial absorb unlock digits - up to 3 
may be assigned 

, 

New “Absorb Unlock Digits” 

vj 

-1151 T 

Dial * or flash switchhook 
(Data Entered - Register 3 
Programmed) 

Register 4 Selected 

. . - 

v 

.: . 

:_. I 

. 
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SECTION MITL9102-98-211 

TOLL CONTROL PLAN PROGRAMMING 

REGISTER 4 
(May be programmed with 
Hotel/Motel and Business 
Features packages) 

00 - Remove absorb repeat 

Dial absorb repeat digits - up to 3 
may be assigned 

MAP21 O-005 _ 

May 1980 

Sheet 7 of 8 - 

’ Register 4 Selected -v 

Present “Absorb Repeat Digits” 

Y--1161 Y 

Dial required “Absorb Repeat 
Digits” 

/ 
Blank display - No absorb repeat 

\ I 

digits assigned * -. 

(CrrlljlSJ 
I , 

New “Absorb Repeat Digits” 

-1171 c 

Dial * or flash switchhook 
(Data Entered - Register 4 
Programmed) 

1 Register 5 Selected m I. - 
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SECTION MITL9102-98-210 

TOLL CONTROL PLAN PROGRAMMING 

MAP210-005 

Issue 1, May 1980 

Sheet 8 of 8 -1 

REGISTERS 5-24 
(May be programmed with 
Hotel/Motel and Business 
Features packages) 

Register Number Selected 
Present “Exception Code 

Ignore followina code ‘I 
Allow following-code 
Deny following code 

New “Exception Code ” I_ 

YES 

NO 

7 1211 3 
Dial or flash switchhook 
(Data Entered - Register 24 
Programmed) 

Dial or flash switchhook 
(Data entered - register XX 
programmed) 
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SECTION MITL9102-98-210 

Trunk Group Programming (Command 
Number 65) - a maximum of four individual 
Trunk Groups may be programmed within 
each system. This command allows the 
parameters for each individual trunk group 
to be entered. 

1 TRUNK GROUP PROGRAMMING I 

MAP210-006 I 

Issue 1, May 1980 

Sheet 1 of 3 

Trunk Group 1 ’ ’ I 

Present Trunk Group 1 Data 

K;;li Dial 0 to exit from Trunk Group 

Dial 0 
4 

X 

Page 35 



SECTION MITL9102-98-210 

TRUNK GROUP PROGRAMMING 

( MAP210-006 I 

Issue 1, May 1980 

Sheet 2 of 3 

From [4] 

1 = Supervision is Answer 
2 = Supervision is Toll Call 

” code -__- 
Dial Tone” code 

Dial 
71 code 

required “Wait for Dial Tone” 
I 

0 = No Wait for Dial Tone 
1 = Wait 5s for Dial Tone 
2 = Wait lm for Dial Tone 

I New “Wait for Dial Tone” code - 

Present “Toll Control Plan if Extension 
Toll Restriction is 1” 

Dial 
71 code 

required “Toll Control Plan” 

I 
I 

0 = Toll Allowed 
1 = Toll Control Plan 1 
2 = Toll Control Plan 2 

New ‘Toll Control Plan 
if Extension Toll Restriction is 1’ 

I Present “Toll Control Plan 
if Extension Toll Restriction is 2” 

/ 0 = Toll Allowed 
1 = Toll Control Plan 1 
2 = Toll Control Plan 2 

New “Toll Control Plan if Extension 
Toll Restriction is 2” 

Present “Message Registration” 

I Note 

Message Registration is 
Hotel/Motel Feature 

-.\ 
: : 

. 

.: .~. _- 
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SECTION MITL9102-98.210 

I TRUNK GROUP PROGRAMMING -1 
( MAP210-006 . -1 

Issue 1, May 1980 

Sheet 3 of 3 

0 = Disable 
1 = Enable 

Dial required “Message 
Registration” code 

Existing “Trunk Group Access Code” 

Dial “Trunk Group Access” code to 

/ \ 
The Trunk Group Access Code 
may be any one or two digit code, 
that does not conflict with the 
system numbering plan 

Are you Programming 

YES Dial 3c or Flash Switchhook (Trunk 
Group Data Entered) 

I 

(Y&-) 

I Dial )c or Flash Switchhook (Trunk 
Group Data Entered) I 
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SECTION MITL9102-98-210 

Trunk Programming (Command Number 66) 
- this program allows each customer to 
specify the types of trunks employed in the 
system, their characteristics, and the day 
and night answer modes (e.g. console or ex- 
tension) 

~Liziq Complete Trunk ProgrammIng Form 

I Enter Programming Mode 
(see MAP210-001) 

I 

I TRUNK PROGRAMMING 1 
1 MAP210-007 I 

Issue 1, May 1980 

Sheet 1 of 6 

I Dial 66 (Trunk Programming Com- 
mand Number), plus dial * or flash 
switchhook 

Trunk Equipment Number Ol>L__I__’ 

Present Trunk Equipment Number 01 data 

Go to [5] 
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SECTION MITL9102.98.210 

Sheet 2 of 6 

TRUNK PROGRAMMING 
REGISTER 1 

Dial required “Trunk Group 
Membership” code 

I  

/ 0 = Incoming Only 
1 = Trunk Group 1 
2 = Trunk Group 2 
3 = TrunkGroup 
4 = Trunk Group 4 

Dial required “Trunk Type” code 

Dial required “Reversal Meaning” 

1 = Reversal is Incoming Call 
2 = Reversal is Incoming Call 

or Disconnect 

New “Reversal Meaning” 
Present “Disconnect Timing” 

:-.. 
.: 
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SECTION MITL9102-98.210 

TRUNK PROGRAMMING I 

From [8] ‘i 
7-----l Code 

Dial required “Disconnect Timing” 
I I 

12 500ms 
221.5s 
3 >, 4.0s 

New “Disconnect Ti 
Present “Start Type 

Dial required “Start Type” code 

I New “Start Type” -A 

I Dial * or flash switchhook (Trunk 
Equipment Number XX Register 1 
data entered) I 

(hi-) 
Page 41 



SECTION MITL9102-98-210 

TRUNK PROGRAMMING 

I MAP210-007 I 

I Issue 1. Mav 1980 I 

Sheet 4 of 6 I 

TRUNK PROGRAMMING 
REGISTER 2 

r 
‘0 = First Free Console Loop ’ 

1 = Console Loop 1 
2 = Console Loop 2 
3 = Console Loop 3 (treated as 

first free console loop with 
6 button console) 

4 = Direct In Line (not availablewith 
Basic Features Package) 

I Trunk Equipment Number 
XX Register 2 selected 

I 

Dial required “Day Answer Mode” 
code I 

1 New “Day Answer Mode” 

1 Present “Direct In Line Extension 
Equipment Number” (Only relevant if 
Dav Answer Mode = 4) 

Is the Day Answer 
Mode set at 4 

I 
/ 7 

YES IllI -I151 

Dial required “Direct In Line 
Extension Equipment Number” 

/01+72 = Extension \ , 
Equipment Number 

I 

t Go to [16] 1 

-lx /x/c’1’4/2;B~ 1 ] 
New “Direct In Line Extension 

7 1161 
~Equipment Number” 

1 

I Dial * or flash switchhook (Trunk 
Equipment Number XX Register 2 
data entered) I 
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SECTION MITL9102-98-210 

TRUNK PROGRAMMING I 

: .- 

TRUNK PROGRAMMING 
REGISTER 3 

MAPPlO-007 1 
1 Issue 1, May 1980 I 

Sheet 5 of 6 

1 = Console Loop 1 
2 = Console Loop 2 
3 = Console Loop 3 (treated as first 

free console loop with 6 button 
console) 

4 = Fixed Night Service 
5 = Fixed and Flexible Night 

i 

(not available 
with Basic 
Features 
Package) 

I I I 

New “Night Answer Mode”3 ?f 
Present “Fixed or Flexible Night Service 
Extension Equipment Number” 
rrn;$ relevant if Night Answer Mode = 4 

-T- YES 

Dial required “Night Service //Zili 

Go to [21] 
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SECTION MITL9102.98.210 

TRUNK PROGRAMMING 

1 MAP210-007 I 

( Issue 1, May 1980 

1 Sheet 6 of 6 

YES 

1 -WI- 

Dial * or flash switchhook (Trunk 
Equipment Number XX daYa entered) 

( ) FINISH 
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I Complete COS Programming 
Form (see MITL9102-98-205) 

I 

I Enter Programming Mode 
(see MAP210-001) 

SECTION M ITL9102-98-210 

COS PROGRAMMING 

MAP210-008 

1 Issue 1, May 1980 . I 

1 Sheet 1 of 7 I 

Present data in COS 1 register 1 A 

Dial 0 to exit from COS 
Programming or dial 
COS number X (X = l-4) plus 
the required register number, l-3 

Xl 
I 

x2 x3 

- Register 3 

, 

b Register 2 

L Register 1 
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SECTION MITL9102.98.210 

1 Issue 1, May 1980 I 

I Sheet 2 of 7 

cos 
REGISTER 1 

May be programmed with 
all features packages 

ok Flash’ Code 

Dial required “TAFAS Access” 

1 = Enable pickup from Night Bells 
2 = Enable pickup from Attendant 

console and Night Bells 

I 
. 

I I 
New “TAFAS Access” A 

required “Trunk Group 1 

New “Trunk Group 1 Access” 
Present “Trunk Group 2 Access” 
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SECTION MITL9102-98-210 

1 Sheet 3 of 7 

/ 
I 

0 = Disable 
1 = Enable 

Dial required “Trunk Group 2 
Access” 

\ I 

/ 0 = Disable 
1 = Enable 

Dial required “Trunk Group 3 
Access” . 

\ 

-X 

Dial required “Trunk Group 4 
Access” 

0 = Disable I 
1 = Enable 

1 New “Trunk Group 4 Access” 

COS X Register 2 
3 Present COS X Register 2 data s.- 
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SECTION MITL9102-98.210 

gi 

: 
..-: 

r Sheet 4 of 7 

cos 
REGISTER 2 
(May be programmed with 
Hotel/Motel and Business 
Features Packages) 

From [4] ‘i 
Register 2 Selected 
Present “Call Direction” Code 

34; + 

Dial required 
“Call Direction” 
code 

/ 0 = Originate Only 
\ 

1 = Bothway Calling 
2 = Receive Only 

New “Call Direction” code - 

Present ‘Housephone (Manual Line) 

Note: Housephone is a Hotel/Motel 

;a; t 
Dial required 
‘Housephone (Manual 

/ 
0 = Disable 
1 = Enable 

Line)’ code 

I 

New ‘Housephone (Manual Line) 

I code 
Present ‘Message Waiting‘ code 

1 >.- 

T A . I Note I 

( GotoIl 9 Message Waiting is a Hotel/Motel 
feature 
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SECTION MITL9102-98-210 

COS PROGRAMMING 

MAP210-008 

Issue 1, May 1980 . 

Sheet 5 of 7 

/ 0 = Disable 
1 = Enable 

{16] t r 

Dial required “Message Waiting” 
code 

\ 

New ‘Message Waiting’ code 
Present ‘Controlled Station-to- 

/ 
I 

0 = Disable 
1 = Enable 

:17: 
Station Restriction’ code 

M 

Dial required ‘Controlled 
Station-to-Station 

\ Restriction’ code 

:16: 

New ‘Controlled Station-to-Station 
Restriction’ code 

, Present ‘Message Registration’ code 

/ 0 = Disable 

Dial required “Message 
Registration” code 

\ 
l . 

1 = Enable 

(COS X Register 2 data entered) 

COS X Register 3 
Present COS X Regts 
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SECTION MITL9102-98.210 

COS PROGRAMMING 

MAP210-008 

I-- Issue 1. Mav 1980 I 

Sheet 6 of 7 

cos 
REGISTER 3 

May be programmed with 
Hotel/Motel and Business 
Features Packages 

I Register 3 Selected 

Register 3 selected 
Present “Call Forwarding - Follow 

New “Call Forwarding . Follow 
Me” assignment 

Present “Call Forwarding . Busy” assignment 

0 = Diable 
1 = Enable 

Dial Disable or Enable for 
“Call Forwarding - Busy” 

\ 1 

I 
.x 33 

l 

/ 0 = Disable 
1 = Enable 

\ 

New “Call Forwarding - Busy” assignment---f 

Present “Automatic Callback - 

1231 
Dial Disable or Enable for 
“Automatic Callback - Busy” 

New “Automatic Callback - Busy”a 
Access” assignm 

0 = Disable 
1 = Enable 

able or Enable for 

New “Paging Access” assignment 

Present “Data Line Security” assignment 
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SECTION MITL9102-98-210 

COS PROGRAMMING 

1 MAP21 O-008 I 

Issue 1, May 1980 

Sheet 7 of 7 

. . . 

0 = Disable 
1 = Enable 

New “Data Line Security” 
assignment 

:26: 
Y Present ‘Call Hold’ assignment 

;~ll$isable or Enable for “Call 

\ 
b 

[x30 I I IlIl I 

’ New ‘Call Hold’ assignment I 

Are you programming 

11 

NO 
Dial * or flash switchhook 
(COS 4 data entered) 

I 

I Next COS 
Register 1 

Go to [4] 
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Extension Programming (Command 
Number 66) - each extension in the system 
may be programmed with a specific COS, 
Toll Restriction, Pickup Group (Business 
features only) and extension number 
(Hotel/Motel and Business features only). 

I Complete Extension 
Programming Form 
(See MITL9102-98-205) 

SECTION MITL9102.98.210 

EXTENSION PROGRAMMING 

MAP210-009 

I Issue 1, May 1980 I 

1 Sheet 1 of 3 I 

Equipment Number 01 
Present data assigned to Equipment 

-141 
,, Number 01 

Dial required 
Equipment 
Number (XX) 

‘XX = 01-72 depending on 
\ 

I 
equipping of extensions 

I Equipment Number selected 
Present “COS” 

/ 0 = Extension Disabled ’ 

Dial required 
“COS” code 

l--j4 = cos1---+4 
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SECTION MITL9102-98-210 

Sheet 2 of 3 

From [5] 7 
I 

’ 0 = Toll Allowed ’ 1 

Dial required 
“ToTLeL RESTRICTION” 

I 
1 = See Trunk Group Programming to 
2 = determine the Toll control Plan I 

I that applies 

New “TOLL RESTRICTION” 

+71 Present “PICKUP GROUP”code 
I 

Dial required 
“PICKUP GROUP” 

code 
/ 0 = No Pickup Groups assigned ’ 

l---+7 = Pickup Group 1 --+7 

New “PICKUP GROUP”code 

/ One, two or three digit extension ’ 
numbers may be assigned. Number 
conflicts are NOT permitted. 

r PI 
Present Extension 

Dial Extension I 

Number ( 

I Extension numbering cannot be 
assigned with Basic Features. I 

:: 

. 

, 

-. 

(di-) 
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r EXTENSION PROGRAMMING 1 

Are you programming 
Extension Equipment 

YES 

NO 
r 

IlO1 
Dial * or flash 
switchhook (data 
entered - extension 
equipment number 72 

programmed) 

FINISH 

Next Equipment Number 

Present data assigned to the equipment 
number shown. 

1 

r 1121 

NO 

r 1131 Y 

Dial 00 to exit from 
Extension Programming 
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SECTION MITL9102-98.210 

Extension Numbering - Block Programming 
(Command Number 69) - where it is 
desireable to assign sequential extension 
numbers to sequential extension equip- 
ment numbers (i.e. a block of extensions), 
block programming may be used. In this 
case a block of numbers is assigned in the 
time taken to program an individual exte 
sion. 

111 Y 

Complete Extension Numbering - 
Block Programming Form (see 
M ITL9102-98-205) 

Issue 1, May 1980 

Sheet 1 of 2 

I 
_ _ 

Enter Programming Mode 
(see MAP210-001) 

I 

Dial 69 (Extension Numbering 
- Block Programming) plus dial 

Eauioment Number 01 

r of Equipment Number 012 

Equipment Number of First 
Extension in this Block. 

. . - 
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SECTION MITL9102-98-210 

EXTENSION NUMBERING. 
BLOCK PROGRAMMING 

) MAP210-010 I 

Issue 1, May 1980 

Sheet 2 of 2 

-16l‘f 
Dial Extension Number to be 
assigned to the First Equipment 

/ Extension numbers are assigned 
\ Number in this Block 

sequentially. The extension number 
dialed is assigned to the first I 

- 

I i 

Note 
The extension numbers in a 
block must have the same 
number of digits (i.e. 1, 2 or 3 
digits) 

equipment number in the block, the 
system automatically assigns 
sequential extension numbers to the 
remainder of the block. 

- I51 f 

I Dial Equipment Number of Last 
/ \ Extension in this Block 

Equipment number of last 
extension in the block must 
be greater than the first 

Equipment Number of last 
Extension in this Block 

Present Extension Number assigned 
to the First Equipment Number in this 
Block 

Extension Number assigned to the 
First Extension in this Block 

7 171 Y 

Dial * or flash switchhook 
(Data Entered - Extension 
Numbers Assigned) 

I 

Y 
FINISH 
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SECTION MITL9102-98.210 

Extension COS, Toll Restriction and Pickup 
Group - Block Programming (Command 
Number 70) = this program allows the same 
COS, Toll Restriction and Pickup Group ac- 
cess to be assigned to a block of extension 
equipment numbers. 

/ COS 0 = Extension Disabled 
COS 1-4 = Selected COS 

\ 

Complete COS, Toll Restric- 
tion and Pickup Group 
Programming Form (see 
MITL9102-98-205) 

EXTENSION COS, TOLL RESTRICTION 
AND PICKUP GROUP - BLOCK 
PROGRAMMING 

Enter Programming Mode 
(See MAP210-001) 

011 Restriction and 

-M $ 

Dial COS number to be 
- 

/ \ 
* Equipment Number of Present COS 

IaSt Extension in this Block assigned to 

assigned to each extension in 
this block (O-4) 

the first 
extension in 
this Block 

. . - 

New COS / 
assignment 

Present Toll 
Restriction 
assignment of 
this Block 
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EXTENSION COS, TOLL RESTRICTION 
AND PICKUP GROUP - BLOCK 
PROGRAMMING 

MAP210-011 

Issue 1, June 1980 

Sheet 2 of 2 

, 

Dial required Toll 
Restriction Code (O-2) 

Dial * or flash switchhook 
(Data Entered - specified 
parameters assigned to 
each extension in this block) 

c 

I 
New Pickup 
Group assignment 

:’ 

,. - 
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Busy Lamp Field (Remote Display) Pro- 
gramming (Command Number 71) - in the 
Hotel/Motel and Business features 
packages the extension numbers displayed 
on the Busy Lamp Field (of the Remote 
Display) may be programmed. Command 
Number 71 allows the extension 
number (0 or a multiple of 10) 
assigned to the first lamp in 
each row of the Busy Lamp Field 
to be specified. 

.  

Complete Busy Lamp field 
(Remote Display) 
Programming form 
(see M ITL9102-98-205) 

I Dial 71 (Busy 
Lamp Field Command 
Number) plus dial * 
or switchhook flash I 

Row Number 1 I I 

I Present extension number of first’ 
extension in row 1 

Row Number Selected 
Present extension number of 
first extension in row selected 
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BUSY LAMP FIELD (Remote 
Display) PROGRAMMING 

MAP210-012 

Issue 1, May 1980 

Sheet 2 of 2 

sion in row selected 

re you programming 

w Next row number 

switchhook 
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PROGRAMMING ERROR DETECTED 
BY THE PROGRAMMER 

MAP210-050 _ 

Issue 1, June 1980 

Sheet 1 of 2 

DTMF What kind of 

programmer using 

ROTARY 

I .  -  
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PROGRAMMING ERROR DETECTED 
BY THE PROGRAMMER 

MAP2lO-050 

Issue 1, June 1980 

Sheet 2 of 2 

Dial #, system returns 
to start of display 
and shows original data 

- PI v 
Data may be entered 
in the normal way 

I 

(AL-) 

Flash switchhook, the 
error is entered 

-PI 
v 

Dial 15 to return to 
Equipment Number 15 

incorrect COS 

-191 v 
Dial correct COS 
and continue 

(-YE--) 
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PROGRAMMING ERROR DETECTED 
BY THE SYSTEM 

PI 7 

Command Number 68 
(Extension Programming) 
has been selected and 
equipment number 21 
dialed 

L. 

1 MAP210-051 I 

Issue 1, June 1980 

Sheet 1 of 2 

I COS 4 is entered I 

Note 
Error Code E04 indicates that the data 
entered was out of range. The command 
number shows the programming type 
being performed at the time the error 
occurred. 
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PROGRAMMING ERROR DETECTED 
BY THE SYSTEM 

Sheet 2 of 2 J 

Dial # on a DTMF set 
or flash the switchhook 
twice on a rotary set 

The system returns to 
the start of the displayed 
data, in which the error 
occurred, and shows the 
original data 

161 
v 

Data may now be entered 
in the normal way 

,. - 
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SECTION MlTL9102-98-350 
PRELIMINARY ISSUE A 

SX-20 COMMUNICATIONS SYSTEM 

TROUBLESHOOTING 

GENERAL 

Introduction 

1.01 This section contains fault location information to be 
used when troubleshooting the SX-20 Communications 

System. The section is divided into three parts, each part 
covering a different aspect of troubleshooting. 

. Part 1 General - introduces the SX-20 troubleshooting 
philosophy . 

. Part 2 Maintenance Aids - this part introduces the 
maintenance and troubleshooting aids provided by -. 
the SX-20 

. Part 3 Status Display and Special Functions - the use 
of the status display functions when 
troubleshooting are detailed in this part 

Troubleshooting Philosophy 

1.02 Troubleshooting the SX-20 Communications System is 
restricted to the replacement of defective printed 

cards or self contained units. 

3 -* MAINTENANCE AlDS 

General 

2.01 The SX-20 provides two types OF maintenance aids, LEDs 
which indicate a specific state of its associated 

equipment and the system display which may be used to 
display information indicating the condition of selected 
equipment. 

,. - 
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SECTION MITL9102-98-350 
2.02 Maitenance LEDs (Fig. 2-l). 

(a) Power ON LED 
This LED is located on the CPU card and when lit, 
indicates that the power supply is operating correctly. . 

:.: 

(b) Watch Dog Timer LED 
During normal system operations the 'Watch Dog Timer' 
monitors the system to ensure that the system is 
functioning correctly. If a malfunction is detected in 
the system software, the Watch Dog LED lights, the 
software is restarted, and if the malfunction is 
cleared the LED is turned off. 

(c) Battery Pack LED 
The LED held on the RAM Battery Pack lights to 
indicate that the batteries are charging and are in 
good condition. 

(d) Equipment Busied LED 
This LED is held on the Miscellaneous card and may be 
viewed through the status display window. During. 
normal operation the system continuously checks its 
self to ensure that all circuits are operating 
correctly. 

2.03 System Display. The system display may be used to 
indicate the status of selected equipment used during 

troubleshooting procedures as detailed in Part 3. 

-. ..: 
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SECTION MITL9102-98-350 

ATTENDANT FUNCTION CODES 

General 

The SX-20 provides a number of Attendant Functions Table 1, 
that may be accessed via the Attendant Console or the Test 
Line. These functions are designed for used by the 
attendant and the maintenance personnel. The system 
resources (Trunks, DTMF Generator, DTMF Receivers, Dial Tone 
Detectors and Speech Paths) may be 'Busied Out' by dialing 
the required Busy Out Code followed by the appropriate 
equipment number. The resource may be returned to normal 
service in a similar manner. 

The following describes the means of access to attendant 
functions and each special attendant function code that is 
intended for use by maintenance personnel. Attendant 
functions, that are to be used by the attendant, are 
explainded in the “Console Operating Instructions" book. 

. -. 

3 



SECTION MlTL9102-98-350 

11 
12 

*13 
14 + (Time) 
15 + (Time) 

"16 
17 
18 

"19 + (Trunk Equipment Number) 
*20 + (Trunk Equipment Number) 
*31 
*32 

"41 C (Trunk Equipment Number) 
*42 
*43 + (DTMF Receiver Number) 

Table 1 

._ 

Night Service On 
Night Service Off 
Alarm Reporting/Cancel Indications 
Set 12 hour clock 
Set 24 hour clock 
Lamp Test 
Console Ringer On 
Console Ringer Off 
Access Trunks by Equipment Number 
Trunk Emergency Release 
Alarm Clear/Cancel Alarm Indications 
Cancel All Alarms/Alarm Indications 
and, Busy Outs 
Busy Out Trunk 
Busy Out DTMF Generator 
Busy Out DTMF Receiver 

*44 + (Dial Tone Detector Number) Busy Out Dial Tone Detector _ 
*45 + (Speech Path Number) Busy Out Speech Path 
*51 + (Trunk Equipment Number) Unbusy Trunk 
*52 Unbusy DTMF Generator 
*53 + (DTMF Receiver Number) Unbusy DTMF Generator 
"54 + (Dial Tone Detector Number) Unbusy Dial Tone Detector 
*55 + (Speech Path Number) Unbusy Speech Path 

* These functions are of assistance to maintenance personnel 

4 
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Attendant functions can be performed from the console or the 
test line. If the console is used both the cabinet and 

‘remote call status displays show the necessary information 
(i.e. the 8 digit display). If the test line is used the 
cabinet display only shows the information, while the remote 
display is used as directed by the attendant console. 

To access any attendant function it is necessary to dial * 
(DTMF set) or the Attendant Function Access code, at which 
time the display will show 'Fj I. The user may now input the 
attendant function code, etc, see below. 

Alarms 

There are three attendant functions associated with alarms: 

13 Alarm Reporting/Cancel Indications 

31 Alarm Clear/Cancel Indications 1 

32 Cancel All Alarms, Alarm Indications and Busy Outs 

The SX-20 indicates the presence of an alarm condition by 
the following means: 

flashing the RELEASE button on the attendant console 

displaying AL with the time on the. system displays 

closing a relay contact on the miscellaneous card 
(MITL9102-98-200) 

Alarm Reporting/Cancel Indications (Code 13) 

The most recent alarm condition is displayed, as below, and 
the audio-visual alarm indications are cancelled. The alarm 
condition is retained in the alarm store, which stores up to 
8 alarms, and may be accessed using code 31. 

Alarm display 
I .  -  

Alarm type Device Number 
etf-ected 

5 



SECTION MITL9102-98-350 

Alarm Clear/Cancel Indications (Code 31) 

The most recent alarm is displayed and deleted from the 
alarm store. If the audio-visual alarm indications have not 
previously been cancelled, this will occur. To step on and 
examine previous alarms dial any digit. When the alarm 
store is empty the following will be displayed. 

Cancel All Alarms, Alarm Indications and Busy Outs (Code 32) 

Cancels all alarms in the ‘alarm store, all audio-visual 
indications and all busy outs. This function restarts the 
system diagnostics. As a result of cancelling all busy outs 
the 'equipment busied' lamp will be unlit. 

Lamp Test (Code 16) 

The lamp test causes all lamps on the system displays, 
apart from the cabinet busy lamp field for stations, to be 
lit. All lamps on the attendant console are also lit. 

Trunks 

There are four attendant functions associated with trunks: 

19 Access Trunks by Equipment Number 

20 Trunk Emergency Release 

41 Busy Out Trunk 

51 Unbusy Trunk 

Access Trunks by Equipment Number (Code 19 + Trunk Equipment 
Number) 

This function gives a connection to the trunk equipment 
number dialed. If the trunk is busied out (trunlc lamp 
flashing) or idle (trunk lamp oft) dial tone will be 
received from the central office. If the trunk is busy 
(trunk lamp lit), busy tone will be heard. A busied out 
trunk accessed in this way remains busied out. 

‘_ 
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SECTION MITL9102-98-320 

Trunk Emergency Release (Code 20 + Trunk Equipment Number) 

This procedure is designed to release occupied trunk 
circuits for emergency reasons. This procedure will 
disconnect callers on the trunk and should therefore be used 
with caution. The trunk with the equipment number dialled 
is now free, and may be accessed. 

Busy Out Trunk (Code 41 + Trunk Equipment Number) 

The trunk is busied out and its associated trunk status lamp 
flashes. The trunk can only be accessed from the attendant 
console or the test line using code 20. If the trunk is 
busy when this code is used it will not be busied out until 
it is idle. 

Unbusy Trunk (Code 51 + Trunk Equipment Number) 

The trunk is released using this function. The trunk status 
lamp may take up to 45--seconds to go 'off', at which time 
the trunk is idle and may be accessed in the normal way. 

System Resources 

There are eight attendant functions associated with system 
resources: 

, Busy Out/Unbusy DTMF Generator 

Busy Out/Unbusy DTMF Receiver 

Busy Out/Unbusy Dial Tone Detector 

Busy Out/Unbusy Speech Path 

Busy Out DTMF Generator (Code 42) 

Busying out the DTMF generator causes the diagnostics to 
bypass all tests that make use oe it. The 'equipment 
busied' lamp is lit indicating that a system resource is 
busied. . . - 



SECT 

Unbusy DTMF Generator (Code 52) 

I ON MITL9102-98-350 

The diagnostics may now do tests that involve the DTMF I 
generator. The 'Equipment Busied' lamp is turned 'off' if 
the generator was the only resource busied. 

Busy Out DTMF Receiver (Code 43 + DTMF Receiver Number) 

Busy Out Dial Tone Detector (Code 44 + Dial Tone Detector 
Number) 

Busy Out Speech Path (Code 45 + Speech Path Number) 

:., 
: .:..: 

The procedure for busying out each of the above resources in 
the same. If a resource is being used by another party it 
will be busied out as soon as it becomes idle. It it is 
idle it will be busied out immediately. If the resource is 
being used by the party dialling the 'busy out' code it 
cannot be busied out. When busied out the equipment busied -. 
lamp will be lit. 

Unbusy DTMF Receiver (Code 53 + DTMF Receiver Number) 

Unbusy Dial Tone Detector (Code 54 + Dial Tone Detector 
Number) 

Unbusy Speech Path (Code 55 + Speech Path Number) - 

The procedure for unbusying each of the above resources is 
the same. After dialling the required code and equipment 
number the resource will be idle. The equipment busied lamp 
will be turned off when the last busied resource is 
released. 

a 
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SPECIAL FUNCTIONS 

There are four special functions designed as advanced 
maintenance aids, that may be accessed under the programming 
and special function procedure. These special functions are 
designed to provide maintenance personnel with information 
regarding the status of the SX-20 equipment. The four 
functions are: 

Status Display Function - Trunks 

Status Display Function - Extensions 

Status Display Function - System 

Software Identity Display 

To Access the Status Function Display 

The Status Functions Display may be accessed from the 
attendant console or from the test line. When accessed from 
the attendant console both the integral and remote displays 
show the status information. If the test line is used to 
access the status functions the integral display shows the 
status information, allowing the remote display to be used 
by the attendant to process calls in the normal manner. The 
procedure used to access the status data is given in 
Appendix 1. A detailed description of the data contained in 
each register is described below. The means of accessing 
the status displays is the same as that used during 
programming of customer data. The attendant console or test 
line may be rotary or DTMF (if the optional DTMF receiver is 
used). 

I .  -  



STATUS FUNCTION DISPLAY 

TRUNKS 

(Command Number 90) 

The SX-20 'Status Display Function - Trunks' allows 
maintenance personnel to access specific information for 
each trunk in the system. 

Reqister 1 

This register allows the maintenance personnel to specify 
the trunk equipment number which is to be interrogated. 

. 

2 Reqister -- 

Register 2 contains information detailing the state of the 
trunk software. This information is intended for in house 
use by MITEL, it is NOT intended for use by maintenance 
personnel. 

If Register Number 2 

Software State 

,. - 



Register 3 

This register shows the device numbers in use by the . 
trunk at this time. A display of - or -- indicates that the 
specified device is not in use. 

r- / 
Reqister 4 

Register Number 3 

Speech Path Number (--, 01 to 12) 

DTMF Receiver Number (-, 1 or 2) 

Dial Tone Detector Number (-, 1 or 2) 

Tone Generator Number (-, 1 or 2) 

. 

This register displays the extension numbers (or attendant 
access code) of any party to which the trunk is connected. If 
only one party is connected with the. trunk, the extension 
number is shown in positions 2, 3 and 4 of the display. If a 
second party is active in the connection, the extension number 
is shown in 6, 7 and 8 of the display. See the example of 
register 4 contents shown below. 

[[m 
4 

Register Number 4 

Extension Number of First Party 

Extension Number of Second Party 

11 



Examples of Register 4 Data 

Trunk, is not connected -to any 
extension or the attendant 

Trunk is talking to or is 
held by attendant 

Trunk is connected 
extension 135 (not 
extension) 

to 
held by 

Extension 135 has added 4 1;3:5 1'6'8 
extension 168 to the connection, 
trunk is involved in a three 

* 

way conversation 

Extension 135 has released from 
the connection, trunk is 

4 1;s ;8 1 
connected to extension 168 

12 



Register 5 

Register 5 may be interrogated to determine specific 
information regarding the selected trunk. 

Register Number 5 

Trunk Module 

Start Arrangement 

= Ground Start 

Trunk XT Lead 

I -I Forward Current (not applicable 
f- during ringing) 

0 = Absent- - 
1 = Present (i.e. Ring more 4 

negative than Tip) 

5 I I I I I 

Reqister 6 

This register provides additional data for the trunk 
selected. 

Register Number 6 

Reverse Current (not applicable 
during ringing) 
0 = Absent 
1 = Present (i.e. Tip more 

negative than Ring) 

Tip 
0 = No Ground 
1 = Grounded For use With 

Ground Start 

r- 

Ring Operation Only 
0 = No Ground 
1 = Grounded 

Ringing 
= No,Ringing Applied 
= Applied by CO 

6 I I I 1 13 



EXTENSIONS 

(Command Number 91) 

Command number 91 allows maintenance personnel to access and 
display the current status cf any extension. 

Reqister 1 

This register allows maintenance personnel to specify the 
equipment number of the extension which is to be 
interrogated. 

= Register 1 
I Extension Equipment Number 

tIT (01-72) 
I 

1 I I1111 
I 

Reqister 2 

Register 2 contains information detailing the state oe the 
extension software. This information is intended for in 
house use by MITEL, it is not intended for use by 
maintenance personnel. 

: 
: :._ ._ 



Reqister 3 

This register is used to display the state of DTMF Receivers 1 
and 2. 

Register 3 

DTMF Receiver 1, 2 
- = Not Equipped 
0 = Idle 
1 = Busy 
2 = Busied Out 

Register 4 

This register displays the state of the Dial Tone Detectors 
and the supervisory tone generator. 

Register 4 

Dial Tone Detectors 1, 2 
- = Not Equipped 

= Idle 
2 = Busy 

= Busied Out 

Tone Generator 
= Not Equipped 

0 = Idle 
1 = Busy 
2 = Busied Out 

So.ftware Identity Displav (Command Number 99) 

I T I \ 6 Revision number 

1 I I I-1 I1 
I .  -  



Examples of Register 4 Data 

Extension is not connected to 
any other extension, trunk or 
other equipment 

Extension is talking to or 
held by the attendant 

Extension is talking to 
trunk 02 

Extension is talking to 
trunk 02 and adds on 
Extension 168 

I 1 I 
4,0,0',2 

I 
1,618 

. 

Register 5 

Register 5 shows the active state of the selected extension. 

Register Number 5 

Extension (display invalid during 
ringing) 

! 
= On Hook 
= Off Book 

Line Card 
0 = Absent 
1 = Present 

‘: 
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STATUS FUNCTION DISPLAY 

SYSTEM 

(Command Number 92) 

Command Number 92 allows certain system data to be, 
displayed. 

Reqister 1 and Reqister 2 I 

These registers allow the status of speech paths to be 
interrogated. Register 1 displays speech paths 1 through 6 
and register, 2, speech paths 7 through 12. 

1 r-L 1 

, , :-A, 
2 

Register Number 1 

Speech Path Numbers 1 through 6 
0 = Idle 
1 = Busy 4 
2 = Busied Out 

Register Number 2 

Speech Path Numbers 7 through 12 
0 = Idle 
l= Busy 
2 = Busied Out 

. ..- 
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APPENDIX 1 

SPECIAL FUNCTION ACCESS PROCEDURE 

Atca AT 



/ ~A~~~~~O~ ACCESS / 

I issue 1, April 80 I 
1 Sheet 1 of 6 I 

Dial the required “Display Function 
Code” followed by * 

I 

904 99* 2. 

Status Display Function - System 

Status Display Function - Extension 

Go to [3] 

Note: 
The * key on the DTM F set is 
equivalent to a switchhook flash 
on a rotary set. Thei+ symbol 
is used throughout this manual. 



.  . w  

_: 

. . 
* 

SPECIAL FUNCTION ACCESS 
PROCEDURE 

MAP350-001 
.r 

-“_ 

Issue 1, April 80 

Sheet 2 of ,6 .- .._ 

STATUS DISPLAY FUNCTION 
‘- TRUNKS 

I. ._ 

I .-n.-,^ * I, 

After dialing the register number - the 
register number entered will continue to 
flash, and the display will show the con. 

been examined 

:  
_- 



SPECIAL FUNCTION ACCESS 
PROCEDURE 

MA’P356-001 

lssu~‘l, Apiil 80 

Sheet 3 of-6 - - ., 

- - ., . . . ,: , . 

NO 
.,..:_ 

t 

I 
Dial “0” 

I Replace handset to exit from 
Special Functions 

1. 

--. ., 
TIME 

c : 

.^ . I 

FINISH 



. . 

SPECIAL FUNCTION ACCESS 
PROCEDURE 

I 
,_.. 

MAP350461 ... - I 

Issue 1; April 80. 

Sheet-4 iJf 6 - 

STATUS DISPLAY FUNCTION 
- EXTENSIONS 

Dial 1 then the required extension 
equipment number.followed by* 

I 

I To u date the data displayed or to 
disp ay a new r&ister - dial the f 
required register number. t 

..~ 
-,... - 

After dialing, the register number 
entered will continue to flash, and the 

Have all required 
extensions been 

examined 

\. / 
YES 

a. 

.Wl ., ,, 1’ 
Replace handset to exit’ from 
Special Functions 

151 f 
Dial “0” 



I SPECIAL FUNCTION ACCESS 
PROCEDURE. 

.I - .” _ .,_ ,. - 
STATUS DISPLAY FUNCTION 
.:SYSTEM I-. ‘; I ;I (’ ‘- ,>, _:.. 

i ’ ,’ 2’ j’ . . ;,- L’ ,,.. : , 
2 

J \’ 
&al the required register numberP 
to 4). The contents of each reggikter 
are shoyn in the Special Functi..p$ 
section of this clqcument. , -. 

, 
._ ._ ,, ,a n 

. I.. -^ 

. . 
“.. : ,, 

y [,i 
. 

(. ..-_ .- ,. ‘“:. rj’ j1 

to ripd$te “IhkdatY’displayed or”t$ 
After dialing, the register number 
entered will continue to flash and the 

I displaji-a,jr&P’ ster, - dial the - display will show the contents of the 

v.. required fdg%tkr‘ “umber. Y _. ._,_ ., ,J register at the time of dialing. To u 
*P 

date 
, the information displayed redla the 

register number. 
. . *.. h I: 

i k ‘, : _’ v’ ,:I’ r 

. * .  I .  

registers been 
I 

., ,. 

I YES YES 
‘^ -. 

-I201 + 

Dial “0” 

I 

I Replace handset to exit from 
program I 

.I211 Y 

Replace handset to exit from 
program 

TIME 
I 



:s’bFTW.ARE IDENTITY 
DISPLAY 

I-II xxx -XXI 
I 

b I 
UU 

Program GenericA 

Revision. Number 

Have all 
required Status NO 

Display Functions 
been reviewed I 

YES 

ii241 
11 

1 
Replack handset to exit from 
Special Functions 

I 

:. 
.L. 

-  : ;.. __ 

TIME 
I 

,. - 
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