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SX-5"
COMMUNICATIONS SYSTEM
DOCUMENTATION INDEX

1. GENERAL

1.02 This section lists MITEL Standard Practices
which have been issued pertaining to the

SX-5 Communications System.

2. DOCUMENTATION INDEX

2.01 The compiete set of practices are listed in

Table 2-1.
TABLE 2-1
DOCUMENTATION INDEX
Section Title
MITLS103-088— 100-NA General Description
MITLS'103-088-105-NA Features and Services Description
MITLS103-098— 150—-NA Ordering information
MITLS 103088~ 180-NA Engineering Information
MITLS 103~-0988-200-NA Shipping, Receiving and Installation Procedures
MITLS103-098-205-NA Programming and Installation Forms
MITL8103-098-320-NA System Test
MITLS103-088-350-NA Troubleshooting
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1. GENERAL
Introduction

1.01 This section contains a brief description of
the SX-5 Communications System, and its
features and services.

2. GENERAL DESCRIPTION

2.01 The SX-5 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 two Central Office
trunks and six extensions. The SX-5 is com-—
patible with most existing Private Branch Exchan—
ges (PBX's), and Central Office (CO} equipment
The system provides:

e Extremely smail size (approximately 0.34
cubic feet) (3,628 cu. cm))

e Low power consumption (TYP. 0.4 amps)

* Simultaneous use of DTMF and Rotary Diai
aextensions

s DTMF to Dial Pulse Conversion

Direct Trunk Select or Trunk Group

Operation v

Simple installation and Maintenance

Many cost effective standard features

Consoie—less operation

Optional reserve power unit

2.02 The SX-5 consists of a single cabinet,
holding the switching circuitry and power
supply. System power is 110 voits or 220 voits
at 60 or 50 Hz, fed through the power cabie
from a commercial power outlet Ali other con—
nections to the system are made using standard
telephone connection cable and screw-—down
terminais. Refer to Fig 2-1, SX-5 Equipment
Cabinet Optionally, the two CO trunks may be
connected via standard RJ11C connectors. The
Main Card, which contains the switching circuitry,
is accessible at two levels. The first level of
entry allows access to the terminal strip, LED's,
and system switches. The second level of entry
allows module replacement by a qualified tech—
nician. )

Copyright of MITEL Corporation 1982
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2.03 The extremely compact size and attractive
design of the SX-5 allows the system to
be mounted in any office or home environment.

Reserve Power

2.04 If required, the SX~5 may be connected to

a reserve power supply which will maintain
system operation for a minimum of 45 minutes
{average two hours).

Maintenance

2.05 The SX-5 is shipped fully equipped from

the factory. In case of a malfunction, main—
tenance can be simplified to system replacement
or, if module faults are identified, the second
level of entry allows module replacement by a
qualified technician. Refer to Section 8 Installation
and Maintenance Requirements of this practice.
Note: The second level of entry should only
be attempted by a qualified tech-
nician.

Documentation

2.06 Table 2-1 lists all MITEL practices as—
sociated with the SX-5 Communications
Systam.

3. PHYSICAL DESCRIPTION
Card Enclosure

3.01 The SX-5 consists of a single enclosure,

containing the printed circuit cards, with a
lockable access door on the right—-hand side. The
overail dimensions of the system are shown in

SECTION MITLS103-098-100-NA

Fig. 3—-1. The total weight of the system is 12.5
Ibs. (8.7 kgl All connections to the system,
power cord and standard telephone cabie pairs
enter at the bottom of the SX-5 access door
and are terminated directly on the terminals at the
right—hand edge of the Main Card.

Note: The SX-5 and all primary and reserve
power supplies should be grounded in
accordance with accepted practices to
prevent damage to the system. MITEL
provides technical bulletins, as well
as the detailed installation informa-
tion contained in Section MITL9103-
098-200-NA, concerning correct in-
stallation practices. These are availa-
bie on request. Adherence to the prac-
tices outlined in these bulletins will
minimize the possibility of damage to
electronic devices (such as the SX-5)
from static discharge and AC power
surges.

Refer to: ,
CTiB-80-20-100/200-001, Installation
Practices and Protection Techniques.
9180-960-000-NA, Customer Bulletin
{Grounding).

9180-960-001-NA, Customer Bulletin
(Surge Protection).
MITL9103~-098-200-NA, Shipping, Re-
ceiving and Installation Procedures.

System Switches

3.02 The SX-5 has two system switches locat-

ed on the upper right-hand side of the
Main Card. The top most switch is the Program—
ming Switch, Switch 2 (SW2). This switch enables
programming and is also used to reload the

TABLE 2-1
SX-5 DOCUMENTATION

SECTION

TITLE

MITLS 103-098~100~-NA
MITLS103-098-105—-NA
MITLS 103~098-150~-NA
MITLS 103-098-180-NA
MITLS103-088~-200~-NA
MITLS 103-098-205-NA
MITL8103-088-320-NA
MITLS 103-098~-350-NA

Generai Description

Features and Services Description

Ordering Information

Engineering Information

Shipping, Receiving, and Installation Procedures
Programming

Extension Test Procedures

Maintenance and Troubleshooting
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Fig. 3-1

system default data Switch 1 (SW1) is located
directly below SW2. This switch enables either
Direct Trunk Seiect or Trunk Group Operation.
Below the system switches is the system reset
button.

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. Table 3-1 lists the
card types, their dimensions and weights.

Control Extension

3.04 The extension connectad to Equipment

Number 1 (EN 1} is known as the 'Control
Extension’. The 'Control Extension’ may be used
either to program the system, depending on the
position of the uppermost switch (SW2), to per—

Page 4

SX=-5 Dimensions

form Control Functions (i.e. Night Service Seiect),
or as a normal extension.

TABLE 3-1

CARD TYPES
Card Type Dimensions Weight
Main Card 111 in. x 97 in 119 b

282 mm x 246 mm | 0.54 kg
Power 25 in. x 97 in. 0.56 Ib
Supply Card 64 mm x 246 mm | 0.26 kg
Trunk Module 6 in x 438 in 037 Ib

152 mm x 111.3 mm|0.17 kg
Memory 7.0 in. x 4.0 in 031 b
Module 178 mm x 102 mm | 0.14 kg
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Fig. 3-2 SX-5 Systeam Switches

System Power

3.05 All system power is supplied from a 110

V to 120 V optionai 50 or 60 Hz power
supply fused at 1.0 amp (220 V to 240 V opera-
tion is optional). ‘

Power Failure Transfer

3.06 Whenever a commercial power failure oc—

curs, the Power Failure Transfer (PFT) relay
automaticaily connects Trunk 1 to Extension 1,
and Trunk 2 to Extension 2. In the PFT mode of
operation:

e INCOMING CALLS on the two trunks ring

~ the corresponding extension (1 or 2)

directly. Ringing voltage is supplied by the
local CO.

* OUTGOING CALLS may be originated from
either extension To originate a trunk call
over a ground start trunk, extensions must
be equipped with a Ground Button or a
Loop/Ground converter. When the Ground

Button is momentarily pressed, a ground is
applied to the Ring lead, energizing the
local CO equipment Call originations over a
loop start trunk do not require the use of
the Ground Button or Loop/Ground start
converter.

4. FEATURES
General

4.01 The SX-5 comes equipped with a features

package Generic 50, which provides the
system with a number of features not found in
any other system in this line size. These features
are detailed in Table 4-1 and each feature is
described in Section MITL9103-098-105-NA,
Features and Services Description.

Feature Provisioning
4.02 The SX-5 is equipped with a defauit num-
bering plan. This commonly used numbering

plan is automatically loaded when the system is
initially powered up.
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TABLE 4-1

SX-5 FEATURES

Alarm Indication
Automatic Callback - Busy
Automatic Callback ~ Don't Answer
Automatic Station Release
Background Music
Call Forwarding - All Calls
Call Forwarding — Busy
Call Hold, Retrieve from
any Station
Common Audible Ringing
Console—iess Operation
Control Extension
Control Functions
Data Line Security
Default Data
Dial Call Pickup
Direct-in Lines
Direct Outward Dialing
Direct Trunk Select
Discriminating Ringing
i. Trunk vs. intercom
i. Trunk 1 vs. Trunk 2
Do Not Disturb
Extension Switchhook Flash Timing
Last Number Redial

Lockout

Make/Break Ratio

Mixed Station Dialing

Music on Hold

Night/Day Service

Power Failure Restart - Battery
Power Failure Restart - PROM/ROM
Power Failure Transfer — Both Trunks
Privacy ~ Automatic

Programmable Disconnect Timing
Programming

Reversal Meaning

Rotary Dial Pulse—to-Digit Conversion
Selectable Numbering Plans

Selectable Ringing Frequency

Speed Dial

Timed Recails

Toll Restriction

Tone-to—-Puise Conversion
Transfer/Add—On/Consultation Hold
Trunk Camp-On with Indication

Trunk Group Operation ‘ .
Trunk—-to-Trunk plus Extension Conference
Voice Paging

Wait for Dial Tone

4.03 Most system and extension features are
inherently activated in the SX-5, thereby
reducing the amount of programming necessary.

4.04 Some programming may be necessary to

customize the data base for such features
as Toll Restriction, or Extension Access to Qut-
going Trunks. Any such programming is perfor-
med by dialing digits from the Control Extension.
To protect customer data from accidental
change, System Switch SW 2 can be used to
disable Programming Functions.

5. ELECTRICAL CHARACTERISTICS

85.01 The electrical characteristics of the SX-5
are listed in Table 5—1. Refer to Table 5-2
for the SX~5 tone plan

6. SYSTEM OPERATION

6.01 The $X-5 is a solid—state communications
system employing space division switching

and microprocessor control of call processing. A

block diagram of the SX-5 is shown in Fig. 6-1.
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6.02 The microprocessor can access all areas

of the SX-5 either for information or to
change the state of equipment The micro-
processor scans the extensions and trunks, and
controls the connections to the four speech
paths. All extensions and trunks have access to
each of the four speech paths.

6.03 The SX-~5 can operate in either a 'Direct

Trunk Select or Trunk Group Operation’
mode. This feature is accessed either via the
System Switch SW 1 or programming. In the
‘Direct Trunk Select’ mode, a single-digit access
code is dialed for each trunk. When operating in
a Trunk Group Operation’ mode, a single—digit
access code will select either idle trunk.

6.04 incoming trunk calls may be identified by a

ringing pattern that is different from the
ringing pattern of internal cails. Each incoming
trunk can also be identified by its own distinctive
ringing pattern. Therefore, it is possible to distin—
guish between incoming calls on Trunk 1 znd
Trunk 2, and internal calls. Refer to Section
MITLS103-098-105-NA, Features and Services
Description ~ Discriminating Ringing.
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TABLE 5-1 SX-5 ELECTRICAL CHARACTERISTICS

Parameter

Detail

Station Loop Limit

Minimum Leak Resistance
Maximum Number of Ringers per Line
Ringing Voitage

Ring Trip

Crosstatk

Tone Plan

Insertion Loss: Station—to-Station
Insertion Loss: Station—to-Trunk
Longitudinal Balance

Return Loss

Idie Circuit Noise

impulse Noise

System Impedance

Primary Power

Central Office Loop Limit
Environmental Requirements

- 600 ohms nominal for extensions

600 ohms including set at 20 mA;

360 ohms including set at 25 mA

15,000 ohms

3

90 Vrms, at 175, 20, or 25 Hz

During silent or ringing period

Better than 75 dB down

As defined in Table 5-2

5 dB+/- 0.5 dB at 1000 Hz

0.6 dB+/—- 0.4 dB at 1000 Hz

60 dB minimum, 200-3,400 Hz (on trunks)
16 dB single frequency, 24 dB echo

16 dBrnC maximum

0 counts above 55 dBrnC for 95% of cases

900 ohms nominal for trunks (600 ohms
optional)

110-120 Vac, 47-63 Hz, 0.6 A maximum,
0.3 A typical (220 V operation optional)
1600 ohms maximum

0 - 40°C (32-104°F)

10% - S0% Relative Humidity noncondensing

TABLE 5-2 TONE PLAN

TONE TONE PLAN 1
Dial Tone 350/440 Hz
Continuous
Busy Tone 480/620 Hz
500 ms On,
500 ms Off
Repeated continuously
Ringback 440/480 Hz
Tone 1 sec On,
3 sec Off
Repeated continuously
Reorder 480/620 Hz
Tone 250 ms On,
250 ms Off
| Repeated continuously
" Camp-On 440 Hz
Tone Singie burst of
200 ms
Transfer 350/440 Hz
Dial Tone 100 ms On,
100 ms Off
Repeated three times,
then continuously

7. SYSTEM CONFIGURATION
General

7.01 The SX-5 equipment cabinet consists of a

single enclosure containing the entire
system electronics, and power supply. The
system contains four circuit cards: Main Card,
Power Supply Card, Trunk Module,+ and the
Memory Module. Main and Power Supply cards
are connected to the chassis, with the Trunk and
Memory Modules plugging into the Main Card
Keyed connector patterns prevent Trunk and
Memory Modules from being plugged into the
wrong position

Circuit Card Description

7.02 All circuit cards used in the system are

constructed of a fiberglass board with
printed circuit patterns on both of its faces. Re~
fer to Fig 7-1, SX-5 Equipment Layout The
_functions of the cards are as follows:

{a} MAIN CARD: contains all the switching

circuitry including the six extension inter—
faces. This card also includes:

Page 7



SECTION MITL9103-098-100-NA

e e e

STATIONS i—- --------- __1
L | EXTENSIONS ‘ l
) (6} l
l ) ! [S
[ L TONE |
) ' SGURCES o
| 4 SPEECH e ! |
. . PATHS | X !
] i ] ‘
| l b
: ‘ RECEIVERS | ]
l { 2) t .
1 i l 1
To CENTRAL ! TRUNKS |
OFFICE T (2 i | ;
X ) PROCESSOR i |
| i MEMORY H !
] )
} ' t |
| | ;|
| | | l
) ) ! 1
l | common l '
: ! EQUIPMENT ! !
1| g — e
Vi ‘
PAGING AMPLIFIER | CIR%)ITRY l
AND SPEAKERS | :
= |
| '
' |
! [}
] DATA/ADDRESS 1
! — !
] 1}
CUSTOMER- ! MUSIC ON HOLD !
PROVIDED  =wmemes  CIRCUITRY ]
MUSIC SOURCE | (1) |
’ )
[} ]
] POWER l
SUPPLY ,
' ‘
! |
-

X5203R!

Page 8

Fig. 6-1 SX-5 Block Diagram




SECTION MITL9103-098-100-NA

TRUNK

wnlcunns MODULE PROGRAMMING ENABLE/DISABLE

(SW2}

A
_—g DIRECT TRUNK SELECT OR
6 2 U U o o \s n TRUNK GROUP OPERATION (SW1)

RESET BUTTON
) o ALARM LED
G‘I TRUNK 1
D —— TRUNK 2
@ m
»
= LINE CIRCUITS
MEMORY . —
MOOULE .
O
-3 '\
ol
- ol \EXTENSlon LEDs
[- ]
ol
MAIN f\ ,le 2
CARD

re—— TERMINAL STRIP

@  — @
]
POWER SUPPLY LEDS
PCS CONNECT e
BOARD
seemes RESERVE POWER
: 6 SUPPLY CONMECTOR
POWER
SUPPLY = | 2 2

GROUND LUS
CARD "

< _
z - '
ST =

| /N

TRANSFORMER RINGING AC POWER POWER CORD
TRANSFORMER CORD RETAINER AND
WRIST STRAP

HOLDER

X5338R1

Fig. 7-1 SX-5 Equipment Layout

Page 9



SECTION MITLS103-098-100-NA

g

{c)

(d)

Central Proccessing Unit (CPU)
Terminal Strip

Reset Button

System Switches

Status LED

Six Extension LED's

DTMF Receivers

Paging Ciruitry

Music on Hold Circuitry

Call Progress Tone Generators.
Ringing Generator Circuitry

POWER SUPPLY CARD: contains ail the
circuitry necessary to convert commercial
AC power to voltages necessary in the
operation of the system. Satisfactory
operation of the system's voltage sources
are indicated by four illuminated LED's on
the Power Supply Card These LED's are
visible when the access door is opened
Refer to Figure 7-1, SX-5 Equipment
Layout. .

TRUNK MODULE: piugs into the Main Card
and provides access to two CO trunks.
This module can be set for ground or loop
start operation. There are two types of
Trunk Modules available. One type has a
nominal impedance of S00 ohms and the
other 600 ohms nominal impedance.

MEMORY MODULE: plugs into the Main
Card. This module includes:

Read Only Memory (PROM/ROM) holding
the system operating instructions
Non-Volatile Random Access Memory (NV
RAM) containing the customer data base
Customer Data backup batteries protecting
the NV RAM against commercial power
failure and loss of customer data

Random Access Memory (RAM) containing
temporary data.

8. INSTALLATION AND MAINTENANCE
REQUIREMENTS

Note:

Page

Caution is necessary during installa~

tion and maintenance of any elec-
tronic equipment, such as the SX-5, to
avoid possibie damage to the system
electronics by static discharge. A
simple means of avoiding the pos-
sibility of such damage, is the use of

10

the "Static Protection Wrist Strap” at-
tached to one cabinet hinge. MITEL
strongly advises the use of this wrist
strap; failure to do so can lead to im-
proper system operation and dacreas-
ed system life.

Instailation

8.01

The following requirements must be met
when selecting a location for the SX-5

equipment cabinet

The location MUST BE:

Dry and clean
Well ventilated
Well lit

Easily accessibie.

The location MUST NOT BE

8.02

Near a sprinkler system, sweating pipes,
steam pipes, or steam vents

In areas where corrosive fumes or exhaust
from machinery is present

Next to a reproducing or copying machine.
A minimum clearance of 10 feet (3 m)
must be provided and the room shouid be
ventilated by an exhaust fan if the re—
producing machine is not equipped with a
filtering system.

Installation of the SX—5 consists of ©
steps:

1. Mount the SX-5 vertically in the desired
iocation

2. Set the system switch 1 (SW1) to
Direct Trunk. Select (OPEN) or Trunk
Group Operation (CLOSED).

3. Connect the Trunk, Extension, Paging,
and Music on Hold pairs to the terminal
strip connector.

4. Apply power to the system.

8. Program the system, if necessary.

Refer to Section MITL9103-098-200-
NA, Shipping, Receiving and Installation
Procedures



Maintenance

8.03 The SX-5 requires no routine maintenance.

In case of a malfunction, there are two
choices of action: repiace the system or execute
troubleshooting procedures. For troubleshooting
purposes, two levels of entry are available. The
first level of entry allows access to the Status
LED, Power Supply LED's, Extension LED's, Ter—
minal Strip, and System Switches. The second
level of entry allows access to the replaceable
components, ie. the Trunk and Memory Modules,
and Line Circuits. Refer to  Section
MITL9103-098-350-NA,  Maintenance  and
Troubleshooting.

SECTION MITLS103-098-100-NA
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The following ammendmen$ts shaould be made %o Sectiaon MITL?103—098-
105=NA, "FeaturTes and Services Description”, before using the SX-5.

o Page 4, Automatic Callback - Busy, and Page & Autamatic Callback -
Don’%t Answer:

Now reads: o If the two parties involved in callback held a
" eanversatiasn (not a conferencae) hefore the
callback is honocured, the callback will be
cancelled automatically. -

Change ta: o If ¢the two stations involved in callback held a

conversation (including a cenferenca) hefare
the callback is honoured, the callback will be
cancelled automatically. If a station that has
set up @ callback an a trunk ascesses *that trunk

E for an outgoing call befare the callback can be
honaered, the callback is cancelled. (Howaver,
an incoming call on that trunk or a condersncs
with it will not cancel the callback.)

s Page 7, Autamatic Station Relsase:
Now reads: -

The extansion mus%t go on=hook to Treestablish servica.

The extension must gao on—hogi 53 resestabdblish sarvica.

Change ta: ao ....
The extansion must go an—hook ts reestablish serviza,
or #lash the switchhook.

The extension must go on—hook %0 reestablish service,
or flash the switchhook.

o Page 14, Common Audible Ringing, Conditions:

Now reads: o IFf the main extension has Call Forwarding = Busy saed,
the forwarder bdecomes tha tamporary main exssnsion aof
the group.

Change. ta: g If the main extsnsion has Call Forwarding (either
type) set, the forwardee becomes the temporary main
-eztension qf the graup.
o Page 21, Table 3. Detault Bata, Ring Graoups:

Now reads: Day Service Ring Group 2 -

Main extansion - directsory numbher 12
Auxiliary member - directory numsers 2. 13,
14, 1S, 1&

Ringing delay - @ ringing cyclas

Night Services Ring Group & -

Main exssnsion ~ directory number 12

Ayzxiliary member - direcsary numbers 12, 13,
) 14, 13, 1&

Ringing delay - Q ringing cycles



Change £8: Day Service Ring Croup 2@ =
Main extensian
Auziliary member

directory number 12

directory numbers 11, 13,
14, 13, 16

Ringing delay - & ringing cycles

Night Service Ring Graup 2 =
Main extansion
Auyziliary membder

directory number 12

directsry numbers 11, 13,
14, 13, 16

Ringing delay - 0 ringing cycles

Page 22, Dial Call Pickup. Feature Selection:

Now reads: Ts Remove all Extensions #ram Both Pickup Groups:
0 Lift the Control Extension handset - dial tone is
retyrned
o Dial 302 -~ acknowledge tone is returned.

Change tu: To Remove all Extensions from Pickup Group 1:
¢ Lift the Contrul Eztension handset -~ dial tone is
retyrned
¢ Dial 3023 =~ acknowledge tone is ~eturned.

To Remove all Extensions #rom Pickup Group 2:
0o Lift the Contrael Extension handset -~ dial tone is
retuTrned
o Dial 302846 - acknowledge taone is returned.

Page 24, Direct—=In~Lines, Feature Selection:
Now reads: o Set SW2 ta OPEN.
Change ta: (Delete)

Now Teads: o Dial 301 (i.e. Remove ALL auziliary members #rom both
Ring Groups).

Change %3: o Dial 30iA
A = 2 £g remove all auriliary membsers from Day Ring

Group 1

= 3 ¢ remove -all auxiliary members #rom Night Ring
Graoup | -

s 4 tg remove all auziliary members from Day Ring
Group 2

= % t3 remove all auxiliary memters from Night Ring
Group &

Now Teads: o Set SW2 %o CLOSED.
@ Reassign remainder of Rimg Groups as desired. Refer

to Commen Audible Ringing within this practice.

Change %a: (Delete)

Page 31, Las%t Number Redial, Conditicns:

Now Teads: o Cnly the last valid ¢trunk call number will be redialed,
and then only if it was 4the last number dialed #rom the
extensian.

Change to: o Only the last valid 4runk call number will be redialed.

Page 33, Make/Break Ratic, Programming:



[+

o

[}

Now reads:

Change ta:

.

A = 3 for a Make/Break ratisc of 33/4&7.

A = 3 for a Make/Break ratisc ad 70/4Q.

Page 34, Mized Station Dialing, Descriptian:

Nows reads:

Change £o:

All SX-3 features are accessible #rom either Sype of
extansian, :

All SX~3 features are accassible from either type of
extansion, excapt for speed dial programming which
requires a DTMF talaeaghone if the # gr # features are
to be uysed. (See Table 7, page 351.)

Page 43, Reversal Meaning, Feature Selsction:

Now reads:

éhang' ta:

9 Lifs Contrel Extension handset = dial tone returned.
g Dial 43AEB whers

o Set SWR ts CPEN.
o Lift Cantrol Extension handset = dial tons returned.
o Dial 43ASEE where

Page 90, Speed Dial, QOperatiomn:

Now reads:

Change %o:

X = the actyal speed dial number to be stsrwed. The entries
may be the digits QO %2 P aor any of the special codes
listed in Table 7. ;

X = the actval speed dial number to be stored. The sntries
may be the digits O to ¢ or any of the special cades

listad in Table 7. Note that a trunk access code is
required in the number.

Page S1, Speed Dial, OJperation:

New T™2ads:

Change ta:

o Wait far dial tonae.
o Dial the single digit, 1-9 which identifims the speed
dial number stored in that position is csutpulsed.

o Dial the single digis, 1-9 which identifies the speed
dial number stored in that position is outpulsed.
o Wait for dial tone:; or pause, if programmed in number.

Page %4, Tim;d Recalls, Feature Selectian:

Now: reads:

Change %o

Page 385, Toll

Now reads:

Change ta:

Refer to Call Hold and Auvtomatic Call Back - Den‘’t
Answer Frature Description

Refer %3 Call Hold and Transfer/Add—On/Consultatian
Hold Feature Descriptians

Restriction:

Tell calls are defined as those which have a 0, 1, =

or # as the first or second digit atter the trunk access
code has been dialed, or as calls which receive 5oll
sypervision, Denial may be specified to be active on

the first and second digit dialed.

Tell calls are defined as thoze which have a 0 or a !
as the first, second, or third digi® after the fTunk access



code has been dialed, or as calls which receive $£3ll
supervision. Denial may be specified %53 be acsive agn
the #irst, second, and third digit dialed.

Mow reads: 7 Restrict call i# the #irst digit dialed is & 1 and the

sacond digi® is a 1 or a O. .

Change to: 7 Restrict call if the Pirst digit dialed is a 1 and tahe
third digit is @ L or a O (i.e., | + area code).

¢ Page 28, Transdéer/Add=On/Caonsultation Hold:

Now reads: o A transferred call that exceeds the ‘ring ne answer’
recall time will recall to She transferring extansicn.

o

Change ta: A transféerred call that exceeds the system recall time

will recall %3 the transferring exsansion.

Now reads: ¢ If the handset is replace while the third pardty is
ringing, the second party recesives ringback tone and
waits for the third party ta answer. I+ the taird
party does not. answer within the hold recall time the
extansion responsible #ar the transfer rings.

a I# the handset is replaced on receipt of busy tone
from the third party, the extansion is recalled
immediately. The second party is camped—en to the
third party and receives busy =sone. The third pardy
only Teceives camp-~on tone when the second pardty is=s a
trunk.

Change tu: o I[# the handset is rTeglace while the $hird parey is
ringing, ¢the secend party receives ringback tane and
waits for the third parsy o answer. I# the third
garty doess net answer within %the system recall time the
extansion responsible for the tTansfer rings.

o If the handset is replaced on receipé of busy tane
from the third party, the extensian is recalled
immediately. I# the third party goes an hcak, it
will also ring.

¢ Page %9, Trunk Camp=(On with Indicasien, Descripiion:

Now reads: ... the called axtsnsion hears Swec Z00ms bBursts of camp—an
tane svery. ...

Change %ta: ... the called extension hears one 200ms burst of camp—un
Sons avery..
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Features and Services
Description

Page 2

Introduction

This part contains a description of each feature and service provided by the $X-5. Each
description contains four parts:
+ Description - a detailed description of the feature or service.
o (Conditions - a list of any special conditions which should be taken into account
when selecting the feature or service.
e Feature Selection - a detailed description of how the feature or service is
selected.
e QOperation - a brief description of the feature operation.

The terminoclogy of this practice is oriented to the terminology of all SX-5 documen-
tation. Some terminology (for system options, features, etc) is particular to the SX-5
and does not directly refer to standard industry terms.



Alarm Indication

SECTION MITL9103-098-105-NA

Description

After every system power-up or reset, the SX-5 runs a diagnostics program to
determine the status of the various memory areas in the system. |f a malfunction is
detected, the Status LED will flash. The rate of flashing indicates the type of fault as
detailed in Section MITL9103-098-350-NA. The Status LED is located below the Reset
Button on the right-hand edge of the Main Card and is visible when the Access Door is
open.

Conditions

The diagnostic program checks the memory only.

Feature Selection

None

Operation

Automatic
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Automatic Caillback -~
Busy (With Distinctive
Ringing)

Page 4

Description

Automatic Callback-Busy allows an extension user (the originating extension), upon
encountering a busy extension number or trunk, to have the call connected when the
busy extension or trunk becomes free. After reaching a busy number, the calling
extension user dials 6, (the feature access code} and repiaces the handset. The system
continuously monitors the originating extension and the called number. When both
parties become free, the system rings the originating extension, using a distinctive
ringing pattern (200 ms ON, 200 ms OFF, 200 ms ON, 200 ms OFF, 200 ms ON, 3 s OFF)
continuous until the cail is answered. When the originating extension answers, the
called extension rings or trunk dial tone is heard. If more than one callback request is
active on any extension or trunk, the requests are queued and serviced on a first-in,
first-out basis.

Conditions
e Callback may be enabled on both extensions and trunks.
* The callback access code is 6.
* An individual callback cannot be canceiled by the extension user.
e A cailback will always ring the originating extension, call forwarding has no

effect.

Up to 24 caliback requests may be active within the system at any time.

If the two parties invoived in callback hold a conversation (not a conference}

before the callback is honoured, the callback will be cancelled automatically.

.» Duplicate callback requests are ignored (the original callback request being
cancelled).

o The callback access code (6) must be dialed within 10 s of receiving busy tone.
If a callback is not answered by the originating extension within 4 rings, it is
automatically cancelled.

s If the called number {extension or trunk} becomes busy before the originating
party answers a callback, the originating party will hear busy tone. By going
on~-hook the system will automatically re~activate the cailback feature.

All caltback requests are lost after recovery from a Power Fail Transfer.

s A cailback will be cancelled if not compieted within 8 hours.

Feature Selection
None
Operation

To Enable a Callback - Busy:
» Lift the extension handset ~ dial tone is retumed.
« Dial the required extension number or trunk group access code - busy tone is
returned.
o Dial the Callback access code (6) within 10 s - dial tone is retumed - the
originating extension is available for normal usa.



SECTION MITL9103-098-105-NA

To Answer a Callback - Busy:

» The extension user hears discriminating ringing tone (200 ms ON, 200 ms OFF,
200 ms ON, 200 ms OFF, 200 ms ON, 3 s OFF).

s Lift the handset, either ringing tone is heard and the callied extension rings, or
dial tone is heard from the trunk (see Note).

* If, on lifting the handset, busy tone is heard, someone eise had accessed the
extension.

¢ Upon receiving busy tone, go on-hook, the SX-5 will automatically restart
Automatic Callback - Busy.

NOTE  For Trunk Cailback, the trunk is automatically reserved before the originating
extension is rung. This prevents ather users from accessing the trunk.

Page 5
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Automatic Callback -
Don’t Answer

Description

This feature allows an extension user, upon encountering an extension which does not
answer, to have the call completed after the called party has retumed and used his

phone.

After the feature has been activated, the system continuously monitors the

originating extension and the required number. After the called extension goes off-hook
the callback will be handled in the same way as an Automatic Callback - Busy. If
more than one callback request is active on any extension, the requests are queued and
serviced on a first-in, first-out basis.

Conditions

An individual callback can not be cancelled by the station.

A callback will always ring the originating extension; call forwarding has no
effect.

Automatic Cailback may be activated on extension numbers only.

Up to 24 callback requests may be active within the system at any time.

if the two parties involved in a callback hold a conversation (not a conference)
before the cailback is honoured, the callback will be cancelled automaticaily.
Duplicate cailback requests are ignored (the original callback request is cancel-
led). ‘

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

Iif the called party becomes busy before the originating party answers a
callback, the originating party will hear busy tone and may dial the callback-
busy code.

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

Feature Seiection

None

Operation

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

Dial the required extension number - the extension does not answer.
Fiash the switchhook - dial tone is returned.

Dial 56 (the Callback - Don't Answer access code) - dial tone is returned.
Replace the handset - the extension is available for normal use.

To answer an Automatic Callback - Don't Answer:

Page 6

The extension rings.
Lift the handset - ringing tone is returned, the called number rings.



Automatic Station
Release

SECTION MITL9103-098~105-NA

Description

The SX-5 automatically releases and focks out an extension if the user exceeds any of
the following time-out periods:

Dial Time-Out: if an extension user does not diali a digit within 10 s of
receiving dial tone, dial tone is replaced with reorder tone. Reorder tone is

" applied for a period of 20 s. If during this time the extension user flashes the

switchhook, the extension will immediately receive dial tone and the dial tone
timer will be restarted. After 20 s of reorder tone, the extension is released
and locked out. The extension user must go on-hook to reestablish service.
Interdigit Time-Qut: If after dialing a digit, a user fails to dial another digit
within 10 s (interdigit time-out period), reorder tone will be heard. if, during
this time, the extension user flashes the switchhook, the extension will
immediately receive dial tone and the dial time-out timer will be restarted. If
the extension remains off-hook for an additional 20 s, reorder tone is removed
and the extension is locked out. The extension must go on-hook to reestablish
service.

Conditions

None

Feature Selection

None

Operation

Automatic
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Background Music
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Description

This feature allows an external music source to be connected to the PA system when
paging is not in use. The music source is connected to the system via the terminal
strip as detailed in Section MITL9103-098-200-NA. Refer to Music on Hold.

Conditions
e The customer must provide the music source, speakers and paging amplifier.
e Background Music can be enabled and disabied by the Controi Extension.
e Background Music is available only when the paging circuit is not in use.
e The volume of the background music is adjusted from the external music
source.
Feature Selection

Connect music source to SX-5 as detailed in section MiTL3103-098-200-NA.

To Enable Background Music:
o Lift the Control Extension handset - dial tone is retummed.
e Dial 3232 - acknowledge tone is retumed.
* Replace the handset - Background Music is enabled.

To Disable Background Music:
 Lift the Control Extension handset - dial tone is returned.
o Dial 3231 - acknowledge tone is returned.
* Replace the handset - Background Music is disabled.

NOTE  Acknowledge tone may be one of two tones; they are:
¢ QOne beep (Tone 1), indicates that the new feature access code has been
accepted.
e Two beeps (Tone 2), indicates that the feature was aiready selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Operation

None



Call Forwarding - All
Calls

SECTION MITL9103-098-105-NA

Description

This feature allows an extension user to have all cails to that extension forwarded to
any other extension within the SX-5. incoming calls to the forwarding extensions ring
at both the forwarding and forwarded extensions. While Call Forwarding - All Calls is
in effect, the forwarding extension may originate calls in the normali manner. A
distinctive dial tone is heard when the originating extension goes off-hook to remind
the user that call forwarding is enabied.

Conditions

Callbacks will always ring the originating extension, call forwarding has no
effect.

Only one type of call forwarding may be active on an extension. If an extension
has one type of call forwarding active and the user diais a new call forwarding
code, the first type of forwarding is cancelled.

Cails may not be forwarded to trunks.

Calis may be forwarded on one step only.

If the calling extension is the party to which the cail would be forwarded, cail
forwarding does not apply. :

It an invalid number is selected as a forwarding number, reorder tone is
returned. '

All call forwarding requests are retained after recavery from a power failure.

Feature Selection

None

Operation

To Enable Call Forwarding - All Calls from the Forwarding Extension:

Lift the extension handset - dial tone is returned.
Dial 58 followed by the extension number to which the calls are forwarded.
Repiace the handset - all calls will be forwarded to that extension.

To Disable Call Forwarding ~ All Calis from the Forwarding Extension:

Lift the extension handset - distinctive dial tone is retumed.
Dial 58.
Repiace the handset - Call Forwarding - All Calis is cancelled.

To Enable Call Forwarding - All Calls from any Extension:

Lift the extension handset - dial tone is retumed.

Dial 58.

Dial the number of the extension to which the cails are to be forwarded,
foilowed by the extension number of the forwarding extension.

Page 9
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To Disable Call Forwarding - All Calls From any Extension:
e Lift the extension handset - dial tone is retumed.
e Dial 58 and then dial the extension number of the forwarding extension twice.
e Replace handset - Call Forwarding - All Calls is cancelled.
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Call Forwarding -
Busy

SECTION MITL9103-098-105-NA

Description

This feature ailows an extension user to have all calls forwarded to any selected
extension within the SX-5 WHEN THE USER'S EXTENSION IS BUSY. When idle the
extension user may make and receive calls normally. Also refer to Call Forwarding -
All Calls.

Conditions

e Callbacks will aiways ring the originating extension, call forwarding has no
effect. )

« Only one type of call forwarding may be active on any extension at any time. If
an extension has one type of call forwarding active and the user enters a new
call forwarding code, the first type of forwarding is canceiled.

s Calls may not be forwarded to trunks.

o (Calls may be forwarded on one step only.

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

» Call forwarding does not apply if the calling extension is the party to which the
calt would be forwarded. ‘

o All call forwarding requests are retained after recovery from a Power Failure.

Feature Selection
None
Operation

To Enable Call Forwarding - Busy from the forwarding extension:
e Ljft the extension handset - dial tone is retumed.
« Dial 59 followed by the extension number that the calls are to be forwarded to.
* Replace the handset - calls will be forwarded when the extension is busy.

To Disable Call Forwarding - Busy from the Forwarding Extension:
« Lift the extension handset - distinctive dial tone is returned.
e Dial 59.
¢ Replace the handset - Call Forwarding - Busy is cancelled.

To Enable Call Forwarding - Busy from any Extension:
o Lift the extension handset - dial tone is retuned.
+ Dial 59 foliowed by the extension number that the calls are to be forwarded to,
and then the extension number of the forwarding extension.
» Replace the handset - calis will be forwarded when the forwarding extension
is busy.

To Disable Call Forwarding - Busy from any Extension:
» Lift the extension handset - dial tone is returmed.
e Dial 59, and then dial the extension number of the forwarding extension twice.
+ Replace the handset - Call Forwarding - Busy is cancelled.
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Call Hold

Page 12

Description

Call Hoid ailows an extension user to place a trunk cail on hold, then replace the
extension handset, or use the extension for another call. When the cail is piaced on

"held, the extension user receives an audio indication of which trunk is being heid; one

burst of tone indicates trunk 1, two bursts indicate trunk 2 (the relevant tone is
repeated three times followed by diai tone). The held trunk call may be retrieved either
locaily, from the hoiding extension, or remotely from any other extension within the
SX-5, If the held call is not retrieved within the Call Hoid Recall Time, the call will
automaticaily recall to the hoiding extension. If Do Not Disturb is enabled on the
hoiding extension it will be overidden.

Conditions

* All features ncrmally active on the extension may be seiected whiie the calls
are heid.

Feature Selection

No feature selection is required but the Call Hoid Recall Time may be specified. To
specify the Hoid Recall Time:
e Set SW2 to OPEN.
e Lift the Control Extension Handset - diai tone is retumed.
« Dial 418A where
A = the number of minutes (1-9) that the call will be heid before recailing.
* Set SW2 to CLOSED.

Operation

To Place a Call on Hoid:
e Flash the switchhook - the call is placed on Consuitation Hold, transfer dial
tone is returned.
e Dial 55 - the SX-5 will indicate the held trunk number by bursts of tone (one
burst of tone for trunk 1, two bursts of tone for trunk 2) - dial tone is returmed.
o The extension placing the cail on hoid .may make or receive calls, or access
features in the normal manner.

To Retrieve Trunk 1 from Hold:
o Lift the extension handset - dial tone is retumed.
e Dial 51 - the extension is connected to trunk 1. ~

To Retrieve Trunk 2 from Hold:
e Lift the extension handset ~ dial tone is retumed.
o Dial 52 - the extension is connected to trunk 2.



Clear Function
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Description

This special control function allows the Control Extension user to clear large amounts
of data from the customer data base in order that new customer data may be entered.

Conditions
- . . . .
o The clear function may only be used with the functions listed in Table 1.
Feature Selection
None
Operation

To clear a function:
o Lift the Control Extension handset ~ dial tone is retumned.
e Dial the required 3- or 4-digit code specified in Table 1 ~ acknowledge tone is
returned.
¢ Replace handset - the function is cleared.

NOTE:  Acknowiedge tone may be one of two tones; they are:
* One beep (Tone 1), indicates that the new feature access code has been
accepted.
e Two beeps (Tone 2), indicates that the feature was aiready selected.
The relevant tone is repeated three times. Reorder tone will be received
when the diaied code is invalid.

Tabie 1
Clear Function

Code | Clear Function

3012 | Remove all auxiliary members from Day Service Ring
Group 1

3013 | Remove all auxiliary members from Night Service Ring
Group 1

3014 | Remove all auxiliary members from Day Service Ring
Group 2

3015 | Remove all auxiliary members from Night Service Ring
Group 2

3023 | Remove all members from Pick-Up Group 1

3024 | Remove all members from Pick-Up Group 2

303 | Clear all active Call Forwarding - Ail Call requests
304 | Clear all active Call Forwarding — Busy requests

305x | Remove speed call number x (x=1~8) from the system

memory
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Common Audible
Ringing (Ring Groups)

Description

The SX-5 allows incoming cails to ring more than one extension, if desired. Two
independent Ring Groups may be defined, one for each incoming trunk. Each Ring Group
may be defined differently for day and night service operation. An incoming trunk call
will ring the main extension (trunk 1 rings Ring Group 1 and trunk 2 rings Ring Group 2)
and after a specified delay will ring all the members of that Ring Group. When the
main extension is busy the incoming trunk call rings the auxiliary members im-
mediately.

Conditions

« Defining the members of a Ring Group and its day/night service selection may
be performed from the Control Extension at anytime, the system does not have
to be in the programming mode.

A maximum of two Ring Groups may be specified.

Only one extension per Ring Group may be defined as the main extension.

There are no restrictions on Ring Group membership.

if the main extension has Call Forwarding - Busy set, the forwardee becomes
the temporary main extension of the group.

Feature Selection

To Define the Main Extension in a Ring Group:

o Lift the Contro! Extension handset - dial tone is retuned

+ Dial 33AB5X where:
A = 1 if Ring Group 1 is to be defined
A = 2 if Ring Group 2 is to be defined
B = 3 if Day Service operation is to be defined
B = 4 if Night Service operation is to be defined
X = the Equipment Number of the main extension in the ring group.

To Add Auxiliary Members to a Ring Group:
» Lift the Control Extension handset - dial tone is retumed.
o Dial 33AB6NX where:
A = 1 if the extension is to be added to Ring Group 1
= 2 if the extension is to be added to Ring Group 2
B = 3 if Day Service operation is to be defined
= 4 if Night Service operation is to be defined
N = the number of auxiliaries to be added (1-5)
X = the Equipment Numbers of the extensions to be added

To Remove an Auxiliary Member from a Ring Group:
« Lift the Control Extension handset - dial tone is returned
¢ Dial 33AB7X where:
A = 1 if the extension is to be removed from Ring Group 1
= 2 if the extension is to be removed from Ring Group 2
B = 3 if Day Service operation is to be defined
= 4 if Night Service operation is to be defined
X = the Equipment Number of the extension to be removed
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The Equipment Number (EN) of an extension is defined as the second digit of the
Extension Number., i.e. the EN of extension 23 is 3.

To Define the Ring Group Ringing Deiay:

o Lift the Control Extension handset - dial tone is retumed.

* Dial 33AB8X where

A = 1 if the delay is to be set for Ring Group 1

2 if the delay is to be set for Ring Group 2
3 if Day Service operation is to be defined
4 if Night Service operation is to be defined
X = the number of times the main extension wiil ring before the auxiliaries

ring (X=1-9)

B
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Console-less

Operation
Description
When operating the SX-5, all calls are automatically compieted without the use of an
attendant consoie. All extensions within the system are equipped with cail handling
features (i.e. Call Hold, Transfer/Add-On/Consuitation Hoid). Refer to Common Audible
Ringing, Direct In Lines, Cail Hold, and Transfer/Add-0n/ Consuitation Hoid.
Conditions
None
Feature Selection
None

Operation

Automatic
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Control Extension
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Description

The extension connected to Equipment Number 1 (EN 1) is known as the Control
Extension. This extension may be used as a conventional extension or to change
programming and control functions of the SX-5.

Conditions

Only the extension connected to Equipment Number 1 can be used as the Control
Extension.

All programming and control functions are performed from the Control Exten-
sion.

To access Programming, SW2 must be set to OPEN.

Control Functions may be accessed at any time, regardiess of the position of
Swz.

Feature Selection

None

Operation

NOTE:

Set SW2 to OPEN if programming is to be performed.

Lift the Control Extension handset - dial tone is returned.

Dial the required Programming or Control Function access code - acknowiedge
tone is retumed as each parameter is changed.

Repiace the handset.

Set SW2 to CLOSED.

Acknowiedge tone may be one of two tones; they are:

¢ QOne beep (Tone 1), indicates that the new feature access code has been
accepted.

+ Two beeps (Tone 2), indicates that the feature was already selectsd.

The relevant tone is repeated three times. Reorder tone will be received

when the dialed code is invalid.
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Control Functions
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Description

Controi Functions are features which control the day-to~day operation of the SX-5,
such as switching the system in or out of Night Service. Control Functions may be
performed only from the Control Extension (EN 1) and consist of dialing a string of
digits to access the features. Table 2 lists the Control Functions and their access
codes. Control Functions may be accessed from the Control Extension at any time.
Control Function operation is NOT dependent on the setting of SW2.

Table 2
Control Functions
Control Functions Access Code
Clear Functions 30
Day/Night Service 31
Music Selection, Background Music/Music
on Hold 32
Ring Group Settings 33
Pickup Group Settings 34 -
Speed Dial Number Setting 35
Conditions

= Control Functions may only be performed from the Control Extension.

s All Control Function access codes begin with digit 3.

» Oniy one Control or Programming Function may be performed at one time.

« |f incorrect digits are entered - reorder tone is returned.

L ]

If correct digits are entered - one burst of tone is returned (acknowledge

tone 1).

o If carrect digits are entered and the state of the system is not altered - two
bursts are returned (acknowledge tone 2.

e For further information on Access Codes and individual Control Functions, refer

to individual feature descriptions in this practice.

NOTE:  Acknowiedge tone may be one of two tones; they are:

e QOne beep (Tone 1), indicates that the new feature access code has been
accepted,

» Two beeps (Tone 2), indicates that the feature was already seiected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Feature Selection

None

Operation

Refer to individual Controi Function feature description.



Data Line Security
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Description

An extension with this feature enabled cannot receive camp-on tone. A call may be
camped-on to an extension with Data Security, but ail forms of audio intrusion are
prohibited. When Data Line Security is enabled on an extension, it must be noted that:
e Incoming Trunk calls do not ring the extension.
» Camp-on tone is not received by the extension, or any party connected to the
extension, when an incoming trunk cail is present.

When cail forwarding is set by the same extension the forwarded extension will ring
or receive camp-on tone.

Conditions

e This feature should only be enabled when data lines are in use (i.e. computer
terminais with modems).
e System defauit data provides no Data Line Security.

Feature Selection

To Enable Data Line Security for an Extension:

+ Set Programming Switch (SW2) to OPEN.

» Lift the Controi Extension handset - dial tone is returned.

« Dial 40X92 where X is the Equipment Number of the extension to which Data
Line Security is to be applied - acknowledge tone is retumed.

e Replace the handset - Data Line Security is enabied. No audio intrusion
{camp-on tone) is allowed.

e Set SW2 to CLOSED.

To-Disable Data Line Security for an Extension:
e Set Programming Switch (SW2) to OPEN.
+ Lift the Control Extension handset - dial tone is returned.
o Dial 40X91 where X is the Equipment Number of the extension for which Data
Line Security is to be removed - acknowledge tone is retumed.
* Replace the handset - Data Line Security is disabled.
s Set SW2 to CLOSED.

NOTES: 1. Acknowiedge tone may be one of two tones; they are:

* One beep {Tone 1), indicates that the new feature access code has been
accepted.

s Two beeps (Tone 2, indicates that the feature was aiready selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.
2. The Equipment Number of an extension is defined as the second digit of
the Extension Number, i.e. the EN of extension 23 is 3.

Operation

Automatic
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Default Data
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Description

The SX-5 contains a default program with a fully operational customer feature
package. The default data contained in the program reflects the customer's typical
requirements. Specific requirements may be programmed as detailed in the Program-
ming feature description. The system default data is listed in Table 3.

Conditions
e All systems have default data loaded automatically on initial power-up.
Feature Selection
To Reload the Defauit Data:
e Set SW2 to CLOSED.
e Press Reset Switch - status LED flashes.
e Set SW2 to OPEN within 8 s of the status LED starting to flash - status LED
glows permanently.
e Set SW2 to CLOSED.
e Default dats is reloaded.
Operation

None



Table 3
Defauit Data

SECTION MITLS103-098~105-NA

Feature

Description

Ring Groups

Day Service Ring Group 1 -

Main extension -
Auxiliary members -
Ringing delay -
Night Service Ring Group 1 ~

Main extension -
Auxiliary members -
Ringing delay -
Day Service Ring Group 2 -

Main extension -
Auxiliary member -

Ringing delay : -
Night Service Ring Group 2 -

directory number 11
directory numbers 12, 13, 14,
2 ringing cycles

15 and 16

directory number 11
directory numbers 12. 13, 14,
0 ringing cycies

15 and 18

directory number 12
directory numbers 12, 13, 14, 15, 16
2 ringing cycles

- Main extension - directory number 12
Auxilisry member - directory numbers 12, 13, 14, 15, 16
Ringing delay ~ 0 ringing cycles
Speed Dial Numbers Clear
Pickup Groups Clear

Extension Characteristics

Trunk 1 access
Trunk 2 access
Data Line Security
Speed Dial access

All sxtensions aliowed
All sxtensions allowed
Not enabied on any extension
All extensions allowed

Toil Control All extensions Toil aliowed
Trunk Characteristics Start Type - Loop start

Disconnect Timing - 500 ms

Wait tor Dial Tone = No wait

Tone—to-Puise Conversion

Not enabied on any trunk

Numbering Plan

Extension directory numbers
Speed dial access code
Last number redial code
Trunk 1 access code

Trunk 2 access code

[ I I I

11, 12, 13, 14, 15 and 186

21, 22, 23, 10 29

20

]

8 or 9 (depending on the position of system

switch 1 at power-up)

Tone Plan

Dial Tone - 350/440 Hz (continuous)

Busy Tone ~ 480/620 Hz (500 ms ON, 500 ms OFF repeated continuousiy)
Ringback Tone — 440/480 Hz (1 s ON, 3 s OFF repeated continuously)
Reorder Tone - 440/620 Hz (250 ms ON, 250 ms OFF repeated continuously)
Camp~0On Tone - 440/480 Hz (Single burst of 200 ms)

Transfer Dial Tone - 350/440 Hz (100 ms ON, 100 ms OFF repeated three times,

then continuous tone).

Trunk Break/Make Ratio

60/40

Ringing Frequency

20 Hz

Toll Control Plan

Toll Control Plan 1 -
Toll Contro!l Plan 2

Restrict

- Don't restrict
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Dial Call Pickup
Description

This feature allows an extension to answer cails that are ringing at another extension
within the same Pickup Group. Pickup groups are used in those cases where Common
Audible Ringing is undesirable.

Conditions

e A maximum of two pickup groups are permitted.

« Dial Calt Pickup cannot be originated by an extension with a call on consultation
hold. If Dial Call Pickup is attempted, the originating extension receives reorder
tone and must flash the switchhook to retumn to the heid cali.

e An extension cannot be a member of both pickup groups.

» A callback to an extension cannot be “picked up” by any other extensian.

Feature Selection
To Add Extensions to a Pickup Group:

e Lift the Controi Extension handset - dial tone is returned.
e To add extensions to Pickup Group 1 dial 3413AX - acknowledge tone is

returned.
OR
e To add extension to Pickup Group 2 dial 3423AX - acknowledge tone is
returned.

where A = the number of extensions to be added to the Pickup group.
X= the equipment number of each extension that is to be added

To Remove an Extension from a Pickup Group:
o Lift the Control Extension handset - dial tone is returned.
e To remove an extension from Pickup Group 1 dial 3414X - acknowiedge tone is

returned.
. OR
s To remove an extension from Pickup Group 2 dial 3424X - acknowledge tone is
returned.

where X = the equipment number of the extension to be removed.

To Remove ail Extensions from Both Pickup Groups:
o Lift the Control Extension handset - dial tone is returned
o [Dial 302 - acknowiedge tone is returned.

NOTES: 1. Acknowledge tone may be one of two tones; they are:

e One beep (Tone 1), indicates that the new feature access code has been
accepted.

e Two beeps (Tone 2}, indicates that the feature was aiready selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.
2. The Equipment Number (EN} of an extension is defined as the second digit
of the Extension Number, i.e. the EN of extension 23 is 3.
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Operation
To Answer a Call within the Pickup Group:

» Lift the extension handset - dial tone is returned.
» Dial 66 - the extension is connected to the calling party.
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Direct~in Lines

Page 24

Description

This feature allows one extension to be used as a private line. Incoming trunk calls to
the selected extension will ring that extension only.

Conditions

» The extension designated as a private line must represent the main extension
of a Ring Group. The selected Ring Group must comprise that main extension
only. Refer to Common Audible Ringing.

Feature Seiection

To Assign a Direct-in Line:
o Set SW2 to QPEN.
o Lift Control Extension handset - diai tone is returned.
o Dial 301 (i.e. Remove ALL auxiliary members from both Ring Groups).
+ Dial 33ABSX where
A = 1 for trunk 1 assignment
= 2 for trunk 2 assignment
B = 3 if day Ring Groups are in use
= 4 if night Ring Groups are in use
X = the Equipment Number of the direct-in-line extension
* Replace handset
o Set SW2 to CLOSED.
Reassign remainder of Ring Groups as desired. Refer to Common Audible
Ringing within this practice.

NOTE  The Equipment Number {EN)} of an extension is defined as the second digit of
the Extension Number, i.e. the EN of extension 23 is 3.
Operation

None



Direct OQutward Dialing

SECTION MITL9103-098-105-NA

Description

This feature ailows any extension within the SX-5 to access the public network by
dialing a single-digit Trunk Access Code. Trunks may be seiected either individually
{Direct Trunk Select) or as a group (Trunk Group Selection). Refer to Direct Trunk Seiect
and Trunk Group Operation, in this practice.

Conditions

When Default Data is Loaded:
e To operate in the Direct Trunk Select mode, SW1 must be set to OPEN.
s To operate in the Trunk Group Operation mode, SW1 must be set to CLOSED.

Feature Seiection

To Enable Direct Trunk Select (i.e. Disable Trunk Group Operation):
o Set SW2 to OPEN.
s Lift the Control Extension handset - dial tone is returned.
o Dial 4231 - acknowiedge tone is returned.
e Set SW2 to CLOSED.

To Disabie Direct Trunk Select (i.e. Enable Trunk Group Operation):
e Set SW2 to OPEN.
o Lift the Control Extension handset - dial tone is retumed.
» Dial 4232 - acknowiedge tone is retumed.
e Set SW2 to CLOSED.

NOTE  Acknowiedge tone may be one of two tones; they are:
e (One beep (Tone 1), indicates that the new feature access code has been
accepted.
e Two beeps (Tone 2}, indicates that the feature was already selected.
The reievant tone is repeated three times. Reorder tone will be received
when the dialed code is invaiid.

Operation

To Initiate a Trunk Call;
o Lift the extension handset ~ dial tone is returned.
* Dial the required trunk access code - wait for dial tone
+ Dial the Directory Number (i.e. 555-1234)

NOTE  The trunk access codes allocated by the default data are:

¢ 8, 8 when in the Direct Trunk Select mode.
¢ 9 when in the Trunk Group Operation mode.
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Direct Trunk Select

Page 26

Description

Selection of this feature allows an extension user to access a specific trunk by diaiing
the assigned trunk access code. Refer to Seiectable Numbering Plans, Trunk Group
Operation and Discriminating Ringing.

Conditions

e When default data is loaded, SW1 must be set to OPEN to enable Direct Trunk
Select.

e The access code for Trunk 2 is dependent on the numbering plan selected. When
numbering plan 1 or 2 is selected, the access code is 8. When numbering plan 3
or 4 is selected, the access code is 7.

* The access code for trunk 1 is 9 regardless of the numbering plan selected.

.Feature Selection

To Enable Direct Trunk Select:
* Set SW2 to OPEN.
Lift the Control Extension handset ~ dial tone is returned.
Dial 4231 - acknowledge tone is returned.
Replace the handset - the SX-5 operates in the Direct Trunk Select mode.
Set SW2 to CLOSED.

To Disable Direct Trunk Select:
e Set SW2 to OPEN.
Lift the Control Extension hanset - diai tone is returned
Dial 4232 - acknowledge tone is retumed.
Replace the handset - the SX-5 operates in the Trunk Group Operation mode.
Set SW2 to CLOSED.

NOTE  Acknowiedge tone may be one of two tones; they are:
* QOne beep (Tone 1), indicates that the new feature access code has been
accepted. )
e Two beeps (Tone 2), indicates that the feature was aiready seiected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Operation

None



Discriminating Ringing

SECTION MITL9103-098-105-NA

Description

Selection of this option allows an extension user to distinguish between intemal calls
and incoming trunk calls by distinctive ringing patterns. In addition, different ringing
patterns may also be assigned to each incoming trunk, allowing individual trunks to be
distinguished. Internal calls have a ringing pattem of 1 s on 3 s off. The ringing pattern
for incoming trunk calls is determined when the default data is loaded, dependent on
which mode of operation is selected, i.e. Direct Trunk Select or Trunk Group Operation.
However the ringing patter for incoming trunk calls may be changed as detailed in
Feature Seiection.

Conditions

On Initial Power-up:

e In Trunk Group Operation mode, ali incoming trunk calls have the same ringing
pattem, 400 ms on, 200 ms off, 400 ms on, 3 s off (i.e. two quick rings),
continuous until the cail is answered.

e In Direct Trunk Select mode, there is discriminating ringing between Trunk 1
and Trunk 2. For Trunk 1 the ringing pattem is 400 ms on, 3.6 s off, (i.e. one
quick ring), continuous until the call is answered. For Trunk 2 the ringing pattern
is 400 ms on, 200 ms off, 400 ms on, 3 s off {i.e. two quick rings), continuous
until the call is answered. -

Feature Selection

To Enable Identical Ringing for Both Trunks:
e Set SW2 to OPEN.
e Lift the Control Extension handset - dial tone is retumed.
o Dial 4242 - acknowledge tone is retumed.
¢ Replace the handset - Trunks 1 and 2 have the same ringing pattern.
e Set SW2 to CLOSED.

To Enable Discriminating Ringing for Each Trunk:
e Set SW2 to OPEN.
Lift the Contro! Extension handset - dial tone is retumed.
Dial 4241 - acknowledge tone is returned.
Replace the handset ~ Trunks 1 and 2 have different ringing pattemns.
Set SW2 to CLOSED.

NOTE  Acknowledge tone may be one of two tones; they are:
« One beep (Tone 1), indicates that the new feature access code has been
accepted.
¢ Two beeps (Tone 2}, indicates that the feature was already selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Cperation

None
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Do Not Disturb
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Description

The Do Not Disturb feature may be activated by any extension within the system.
Incoming calls to extensions which have Do Not Disturb enabled, receive busy tone. If
the Control Extension calls an extension with Do Not Disturb enabied, then it too
receives busy tone. When Do Not Disturb is enabled on an extension it must be noted
that:

+ Incoming trunk calls do not ring the extension.

 Camp-on tone is not received by the extension when an incoming trunk call is

present.

When call forward is set by the same extension, the forwarded extension will ring or
receive camp-on tone.

Conditions

¢ In order to be notified of incoming trunk calls, at least one member of each
ring group should not have Do Not Disturb assigned to it (i.e. should be disturb).

« Call origination with the Do Not Disturb feature enabled is not affected.

o Extensions that have Do Not Disturb enabled receive a distinctive dial tone
(Transfer dial tone) on going off-hook. This reminds the user that the feature is
activated. .

* An extension which has a trunk cail on hold wiil be recalled when the recall
time expires, even when Do Not Disturb is enabled.

Feature Selection
None
Operation

To Set Do Not Disturb at an Extension:
s Lift the extension handset - dial tone is retumed.
+ Dial 57 - dial tone is retumed.
* Replace the handset - all calls to that extension receive busy tone.

To Clear Do Not Disturb from the Extension:
+ Lift the extension handset - distinctive dial tone is returned.
* Dial 67 - dial tone is returned.
¢ Replace the handset - Do Not Disturb is cleared, all calls to that extension
operate in the normal manner.



Extension Switchhook
Flash Timing

SECTION MITL9103-098-105-NA

Description

Switchhook flash is the term given to the action of depressing and quickly releasing
the telephone switchhook. This feature defines the maximum duration of a switchhook
flash. Some users experience difficulty in performing a switchhook flash when the
maximum duration is set to 750 ms (3/4 s).. To accommodate these users it is
possible to define the switchhook flash time to accept flashes of up to 1500 ms (1
1/2 s). Thus a user hoiding the cradie down for 1 s will no longer hang-up on the call.
For a more detailed description of a Switchhook Fiash refer to Switchhook Fiash in this
practice.

Feature Selection

To Set Switchhook Flash Timing
« Lift the Control Extension handset - dial tone is returned.
o Dial 417A where
A = 1 for a flash timer of between 150 ms and 750 ms
A = 2 for a flash timer of between 150 ms and 1500 ms
A = 3 for flash to mean call release
e Acknowledge tone is retumed.
o Replace the handset - the Switchhook Flash Timing is defined.

NOTE:  Acknowiedge tone may be one of two tones; they are:
e (One beep {Tone 1), indicates that the new feature access code has been
accepted.
o Two beeps {Tone 2), indicates that the feature was already selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Operation

Automatic
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External Feature
Access
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Description

This feature allows a switchhook flash to be extended through the SX-5 to the Central
Office (allowing access to the Customer Calling feature provided by the CO) or-to a
host PBX (allowing access to the features provided by the host PBX).

Conditions

o This feature may only be accessed during an established extension-to-trunk
call {not including Trunk-to-Trunk plus Extension conference calls).

Feature Selection
None
Operation

To perform Externai Feature Access:
e  Estabiish a trunk call.
* Flash the switchhook - trunk is placed on consuitation hold at the PBX.
o Dial 0 - a switchhook flash is extended to the CO or the host PBX, at which
point either an incoming call from the CO or dial tone from the host PBX is
received.



Last Number Redial
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Description

This feature allows the last number dialed at each extension to be stored and later
redialed automatically, upon request from the associated extension. The request is in
the form of a 2-digit Last Number Redial access code.

Conditions

o Only the last valid trunk call number will be redialed, and then only if it was
the last number dialed from the extension.
e  Wait for Diai Tone (min. 5 s) feature must be programmed.

Feature Selection

Program a Wait for Dial Tone of 5 s minimum. Refer to Wait for Dial Tone in this
practice.

Operation
To Select Last Number Redial:
e Lift handset - dial tone is retumed.

s Dial Last Number Redial access code; i.e. 20 when extension numbering plan is
11-16, 10 when extension numbering pian is 21-26.
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Lockout
Description
This feature is activated immediately if one of the two parties engaged in a call goesl
on-hook. The party which remained off-hook will be automatically disconnected from
the speech path, allowing that speech path to be used for another caller.
Conditions
None
Feature Selection
None

Operation

Automatic
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Make/Break Ratio

SECTION MITL9103-098-105-NA

Description

This feature allows the selection of two different odtpulsing ratios (Make/Break} for
outgoing trunks. Selection of this feature aliows the SX-5 to operate in any country
irrespective of the country’s standard for make/break ratic.

Conditions
Outpuising should be set to meet local Central Office conditions.
Programming

To Set Make/Break Ratio
s Set SW2 to OPEN.
o Lift the Control Extension handset - dial tone is returned.
e Dial 447A where
A = 2 for a Make/Break ratio of 40/60.
A = 3 for a Make/Break ratio of 33/67.
e Acknowledge tone is returned.
e Set SW2 to CLOSED.

NOTE:  Acknowledge tone may be one of two tones; they are:
o One beep (Tone 1), indicates that the new feature access code has been
accepted.
+ Two beeps (Tone 2), indicates that the feature was aiready selected.
The relevant tone is repeated three times. Reorder tone wiil be received
when the dialed code is invalid.

Operation

Automatic
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Mixed Station Dialing
Description

This feature allows the simuitaneous use of rotary and DTMF telephones. All SX-5
features are accessible from either type of extension.

Conditions

e The SX-5 provides tone-to-pulse conversion, therefore DTMF telephones may
be used even if the trunks are dial puise only.

Feature Selection
None
Operation

Automatic
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Music on Held
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Description

This feature allows an extemal music source to be connected to the system for use
with Camp-0On and Call Hold features. The music source is connected to the system

_ via the terminal strip. If music is not provided, trunk calls that are on hold or

camped-on will hear nothing. The music source can also be used to provide Background
Music via the PA system.

Conditions

Music source should be between 50 and 500 mVrms.
The music source must be connected as detailed in Section MITLI103-
088-200-NA.

» The volume of the Music on Hold feature can be adjusted from the external
music source.

Feature Selection

To Enable Music on Hoid:
o Lift the Control Extension handset - dial tone is returned.
¢ Dial 3242 - acknowledge tone is retummed. .
¢ Replace the handset - Music on Hold is enabled.

To Disable Music on Hold:
¢ Lift the Control Extension handset - dial tone is returned.
e [Dial 3241 - acknowledge tone is returned.
+ Replace the handset - Music on Hold is disabled.

NOTE:  Acknowledge tone may be one of two tones; they are:
e QOne beep (Tone 1), indicates that the new feature access code has been
accepted.
* Two beeps (Tone 2), indicates that the feature was already selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.
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Night/Day Service
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Description

This feature allows incoming trunk cails to be routed to preselected extensions or Ring
Groups when the system is placed in either Day or Night Service by the Controi
Extension. The assignment of extensions or Ring Groups to which calls are to be
routed, may be made by the Control Extension at any time. Refer to Common Audible
Ringing.

Conditions
None
Feature Selection

To Select Day Service:
e Lift the Control Extension handset - dial tone is retumed.
e Dial 312 - acknowledge tone is retumned.
o Replace the handset ~ Day Ring Groups 1 and 2 are enabied.

To Select Night Service:
o Lift the Control Extension handset - dial tone is returmned.
e Dial 313 - acknowledge tone is retumed.
¢ Replace the handset - Night Ring Groups 1 and 2 are enabled.

NOTE  Acknowledge tone may be one of two tones; they are:
e DOne beep (Tone 1), indicates that the new feature access code has been
accepted.
s Two beeps (Tone 2}, indicates that the feature was already selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.



Power Fail Restart -
Battery

SECTION MITL9103-098-105-NA

Description

The customer data describing each individual customer's requirements is held in the
Random Access Memory {RAM). In the event of a total power failure, the RAM data is
maintained by a battery pack held on the Memory Module. This battery pack will
maintain the RAM data intact for up to 600 hours.

Conditions

None

Feature Selection

None

Operation

Automatic
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Power Fail Restart -
PROM/ROM
Description
All SX-5 call processing programs are held in Read Only Memories (ROM). This type
of memory is unaffected by power failure. Call processing starts immediately after
power is applied to the system.
Conditions
None
Feature Selection
None

Operation

Automatic
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Power Fail ‘Transfer -
Both Trunks
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Description
The SX-5 provides two Power Fail Transfer circuits. in the event of a malfunction or
commercial power failure, these circuits connect extension 1 to trunk 1 and extension
2 to trunk 2.
Conditions
e If atrunk is a ground start trunk, the extension must be equipped with a Ground
Start Button, or a Ground Start/Loop Start Converter.
e When power is retumed to the system the Power Fail Transfer circuits are
reset, causing calls set up over trunks 1 and 2 to be disconnected.
Feature Selection
None

Operation

Automatic
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Privacy - Automatic
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Description

This feature ensures that the first extension user seizing a free trunk, has sole access
to that trunk. This prevents all other exiension users with access to that line, from
accidentally or intentionally entering the conversation. Privacy is also automatic on
intemal calls.

Conditions

s Privacy does NOT inhibit three-party conferences. However such conferences
only take place at the discretion of the first party to seize the trunk.

Feature Selection
None
Operation

Automatic
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Programmable
Disconnect Timing

Description

The time taken for the telephone equipment, used in a call set up, to release when the
call is terminated, is known as the Disconnect Time. The disconnect time of an SX-5
is extremely fast compared to that of the CO/COs to which it is connected. It is
therefore necessary to prevent SX-5 users from accessing a trunk before the CO has
released the previous call on that trunk. To do this the SX-5 may be programmed to
recognise the disconnect time of a CO, and to inhibit access to a trunk until that time
expires. Programmable Disconnect Timing is accessed via the Control Extension. Each
trunk must be programmed separately with the same or different Disconnect Timing.

Conditions
- e Disconnect Timing must be programmed for each trunk.
Feature Selection

To Enable Disconnect Timing for Trunk 1:
e Set SW2 to OPEN.
+ Lift the Control Extension handset - dial tone is returned.
_ o Dial 4314A where
A = 1 when a Disconnect Timing of 60 ms is to be programmed.
A = 2 when a Disconnect Timing of 500 ms is to be programmed.
A = 3 when a Disconnect Timing of 1.5 s is to be programmed.
A = 4 when a Disconnect Timing of 4 s is to be programmed.
Acknowledge tone is returned.
e Replace the handset - Disconnect Timing for Trunk 1 is set
e Set SW2 to CLOSED.

To Enable Disconnect Timing for Trunk 2:
e Set SW2 to OPEN.
¢ Lift the Control Extension handset - dial tone is returned.
e Dial 4324A where
A = 1 when a Disconnect Timing of 60 ms is to be programmed.
A = 2 when a Disconnect Timing of 500 ms is to be programmed.
A = 3 when a Disconnect Timing of 1.5 s is to be programmed.
A = 4 when 3 Disconnect Timing of 4 s is to be programmed.
Acknowiedge tone is retumned.
. * Replace the handset - Disconnect Timing for Trunk 2 is set.
e, Set SW2 to CLOSED.
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NOTE:  Acknowledge tone may be one of two tones; they are:
e One beep (Tone 1), indicates that the new feature access code has been
accepted.
e Two beeps (Tone 2), indicates that the feature was aiready selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Refer to Section MITL9103-098-205-NA for compiete information on Programming
Disconnect Timing.

Operation

Automatic



Programming

SECTION MITL9103-098-105-NA

Description

The SX-5 contains a default program with a fully operational customer feature
package. This default data will fill most customer's needs. However, some re-
programming may be necessary to fulfill a specific customer’s requirements. Program-
ming is performed by dialing digits from the Control Extension (EN 1). Table 4 lists the
customer programs that may be modified.

Table 4

Programming
Programmable Data Access Code
Extension Characteristics 40
System Timers 41
System Selection 42
Trunk Characteristics 43
Nationality (Numbering Plans, etc.) 44
Toll Restriction 45

Conditions

e To enter the programming mode, System Switch 2 (SW2) must be set to OPEN.
e Programming is performed from the Control Extension only.
¢ (nly one parameter can be changed at a time.
e |f incorrect digits are dialed, reorder tone is returned.

If comect digits are entered and the state of the customer's data is changed,
Acknowledge Tone 1 is retumed.

If correct digits are entered and the state of the customer’s data is not
changed, Acknowledge Tone 2 is returned.

All Feature Access Codes are fixed.

Extension features are inherent, and cannot be disabled.

For further programming information, refer to Section MiITL9103-098-205-NA,
Programming.

Feature Selection

To Program the System:

o & ¢ & o

NOTE

Set SW2 to OPEN. .

Lift the Control Extension handset - dial tone is retumed.

Dial the required programming digits - acknowiedge tone is returned.
Replace the handset.

Set SW2 to CLOSED.

Acknowliedge tone may be one of two tones; they are:

e One beep (Tone 1), indicates that the new feature access code has been
accepted.

* Two beeps (Tone 2), indicates that the feature was aiready selected.

The relevant tone is repeated three times. Reorder tone will be received

when the dialed code is invalid.
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To Verify Data Entry:

Set SW2 to OPEN. i

Lift the Control Extension handset - dial tone is returned.

Redial the programming digits.

Listen for Acknowledge Tone 2. Reception of tone 2 indicates that the data is in
the system.

Replace the handset.

Set SW2 to CLOSED.

NOTE:  Acknowledge tone may be one of two tones; they are:
e One beep (Tone 1), indicates that the new feature access code has been
accepted.
¢ Two beeps (Tone 2), indicates that the feature was aiready selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

- Operation

Refer to Section MITL9103-098-205-NA for complete programming instructions.
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Reversal Meaning

SECTION MITL9103-098~-105-NA

Description

To indicate incoming calls or disconnect, some Central Offices provide signalling, via
Tip-Ring Reversal or Third Wire change of state. The SX~5 can be programmed to
recognize these signals.

Conditions

* In all cases, Tip-Ring Reversal is equivalent to Third Wire change of state.

e Reversai Meaning must be programmed for each trunk.

e Both trunks are nonpolarized, in that, on power-up, Tip may be more negative
than Ring or vice versa. The SX-5 will consider either state as a valid
quiescent state. Only a change in polarity wiil be considered as a signal.

Feature Selection

To Define Reversal Meaning:

o Lift Control Extension handset - dial tone retumed.

+ Dial 43A88 where
A = 1 if the reversal meaning for trunk 1 is to be programmed.
A = 2 if the reversal meaning for trunk 2 is to be programmed.
B = 1 if reversal means Not Incoming Call or Disconnect
B = 2 if reversal means Incoming Call.
B = 3 if reversal means Incoming Call or Disconnect.

* Replace handset - the reversal meaning selected is enabled.

e Set SW2 to CLOSED.

Operation

Automatic
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Rotary Dial
Puise~-to-Digit
Conversion
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Description

in some geographical locations telephone sets do not puise on a 1 : 1 ratio. To
accommodate these telephones sets and their associated Central Offices, the SX-5
allows the selection of four different digit transiation pians as shown in Tabie 5
below. This allows the SX-5 to be used in any country irrespective of that country’s
digit transiation. Refer to Seiectabie Tone Plans and Selectable Ringing Frequency.

Tabie 5
 Rotary Dial Puise-to-Digit Translation Plans
Translation Digit Dialed
Code 1 2 3 4 5 6 7 8 9 0
1 1 2 3 4 5 6 7 8 9 10 | Number of
2 2 3 4 5 6 7 8 9 10 1 Puises
3 9 8 7 6 5 4 3 2 1 10
4 10 9 8 7 6 5 4 3 2 1
Conditions
None
Feature Selection

To select the required Rotary Dial Pulse-to-Digit Transiation Plans:
s Set SW2 to OPEN.

e Lift Control Extension handset - dial tone is retuned.
« Dial 440A where A is the desired transiation code as defined in Table 5.
e Replace handset - the seiected Transiation Plan is enabled.
« Set SW2 to CLOSED.
Operation
Automatic



Selectabie Numbering
Plans
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Description

Four different numbering plans are available within the system, as defined in Table 8.
Any of these numbering plans may be selected, the default numbering plan being Plan
1. For a complete description of the default customer data, refer to the Default Data
description.

Table 6
Defauit Numbering Plans

Plan 1 2 3 4

11 21 11 21
12 22 12 22
Extension 13 23 13 23
Numbers 14 24 14 24
15 25 15 25
16 26 16 26

Speed Dial 2 1 2 1
Accass Code

Trunk 1 9 =] 9 9
Access Code

Trunk 2 8 8 7 7
Access Code

Last Number 20 10 20 10
Redial

Conditions
None
Feature Selection

To select a Numbering Plan:
e Set SW2 to OPEN.
o Lift the Control Extension handset -~ dial tone is retumed.

o Dial 447A - where A is the required numbering plan code as defined in Table 6
above - acknowledge tone is returmned.

Replace handset - the Numbering Plan selected is enabied.
Set SW2 is CLOSED.

NOTE:  Acknowledge tone may be one of two tones; they are:

* (One beep (Tone 1), indicates that the new feature access code has been
accepted.

* Two beeps (Tone 2}, indicates that the feature was already selected.
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The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Operation

Automatic
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Selectable Ringing
Frequency

Description

To accommodate various telephones used throughout the world, the SX-5 provides a
selection of three different ringing frequencies, 17.5 Hz, 20 Hz, and 25 Hz. The
selectable ringing frequency, when used in conjunction with the Tone Plans and Rotary
Dial Pulse-to-Digit Conversion, enables the SX-5 to be used in any country.

Conditions
» The ringing frequency selected applies to all extensions.
Programming

To Select the Ringing Frequency

s Lift the Control Extension handset - dial tone is returned.

o Dial 442A where
A = 3 for a ringing frequency of 20 Hz
A = 4 for a ringing frequency of 25 Hz
A = 5 for a ringing frequency of 17.5 Hz.
Acknowledge tone is retumed.
Replace handset - the selected ringing frequency is enabled.
Set SW2 to CLOSED.

NOTE:  Acknowiedge tone may be one of two tones; they are:
e One beep (Tone 1), indicates that the new feature access code has been
accepted.
e Two beeps (Tone 2), indicates that the feature was already selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Operation

Automatic
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Speed Dial
Description

This feature allows extensions to use directory numbers in a speed call application. Up
to nine directory numbers each having a maximum of 26 digits may be programmed
from the Control Exiension. Speed Dial numbers are free from Toll Restriction.

Feature Selection

To Allow an Extension Access to the Speed Call Numbers:
e Set SW2 to OPEN.
e Ljft the Control Extension handset - dial tone is retumed.
« Dial 40X02 where
X = the equipment number of the extension that is allowed access to the speed
dial numbers.
e Set SW2 to CLOSED.

To Deny an Extension Access to the Speed Call Numbers:
e Set SW2 to OPEN
s Lift the Control Extension handset - dial tone is retuned.
» Dial 40X01 where
X = the equipment number of the extension which is to be denied access to
the speed call numbers. ~
e Set SW2 to CLOSED

NOTE  The Equipment Number (EN) of an extension is defined as the second digit of
the Extension Number, i.e. the EN of extension 23 is 3.

Operation

To Store a Speed Dial Number:

o Lift the Control Extension handset - dial tone is retumed.

o Dial 35ABCX where
A = a single digit, 1-9 which defines the speed dial store position
BC = a 2-digit number indicating the totai number of digits in the directory
number
X = the actual speed dial number to be stored. The entries may be the digits 0
through 9 or any of the special codes listed in Table 7.
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Table 7
Special Speed Dial Codes

Code Meaning

# International End of Dialing

*1 Pausg for 5 s, then outpuise

2 Wiait for dial tone as defined for the system

*3 Allows manual dialed digits to be added to the end of the

speed dialed number. (Foliow this code with 01-18, the
number of digits to be manually inserted)

NOTE:  Each of the codes given in Table 7 is defined as one digit when calculating
the total number of digits in the Speed Dial Number (BC).

Operation

Lift handset - diail tone is retumed.
Dial the speed call access code. (For extensions having a first digit of 1 the
access code is 2. For extensions having a first digit of 2 the access code is 1.
e Wait for diai tone.
Dial the single digit, 1-3 which identifies the speed dial store position - the
speed dial number stored in that position is outpulsed.
* |f manual digits are to be added to the speed dial number, dial the required
digits.
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Switchhook Flash
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Description

The two buttons upon which the telephone handset rests when in the on-hook position
are known as the switchhook. Switchhook Flash is the term given to the action of
depressing and quickly releasing these buttons within a set period. This action is
performed during an established call to reconnect the “flashing” extension to the
system’s control. The user may then access features by dialing the appropriate feature
access code, while the second party is put on consultation hoid. The timing of a
switchhook flash is programmable within the limits outlined in Extension Switchhook
Flash Timing of this practice.

Conditions

« The period for which the switchhook is depressed must be within the program-
med switchhook flash timing.

Fenture Selection

None

Operation

To perform a Switchhook Flash:
o Establish a call.

o Depress the switchhook and quickly release it within the programmed period -~
interrupted dial tone {transfer dial tone) is received.



System Selection
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Description

The SX-5 has two modes of operation: Direct Trunk Select and Trunk Group Operation.
In the Direct Trunk Seiect mode each trunk has its own access code and may only be
accessed by an extension user dialing that code. in the Trunk Group Operation only one
code is necessary to access either trunk. The mode of operation is selected by the
setting of Switch 1 (SW1) when the default data is loaded. Distinctive ringing for
Incoming Trunk identification is also enabled when the Direct Trunk Select mode is
selected. (Refer to Discriminating Ringing).

Conditions

The setting of switch 1 is only read at the time the default data is loaded. Switch 1
has no effect at any other time.

Featura Selection

To Enabie Direct Trunk Select and Disable Trunk Group Operation
o Set SW2 to OPEN.
Lift the Control Extension handset - dial tone is retumed.
Dial 4231 - acknowledge tone is retumed.
Replace the handset - the SX-5 operates in the Direct Trunk Select mode.
Set SW2 to CLOSED.

To Disable Direct Trunk Select and Enable Trunk Group Operation.
e Set SW2 to OPEN.
Lift the Control Extension handset - dial tone is returned.
Dial 4232 - acknowiedge tone is retumed.
Replace the handset - the SX-5 operates in the Trunk Group Operation mode.
Set SW2 to CLOSED.

NOTE  Acknowledge tone may be one of two tones; they are:
e One beep (Tone 1), indicates that the new feature access code has been
accepted.

* Two beeps (Tone 2}, indicates that the feature was already selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Operation

Automatic
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Timed Recalls
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Description
The SX-5 allows flexible recall times to be specified for calls on hold, camped-on to
a busy extension or transferred to an extension. If any of these features are accessed
and the recail time is exceeded, the call will automatically be returned to the
extension that accessed the feature.
Conditions
o The default values for the recall times are:
Hoid - 3 min.
System Recall - 3 rings.
Feature Selection
Refer to Call Hald and Automatic Cail Back - Don't Answer Feature Description

Operation

Automatic



Toll Restriction
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Description

Toll Restriction is used to deny an extension the ability to make toll cails. Toll calls
are defined as those which have a 0, 1, » or #, as the first or second digit after the
trunk access code has been dialed, or as calls which receive toll supervision. Denial
may be specified to be active on the first and second digit dialed.

Conditions

o Toll denial on receipt of supervision is dependent on the CO providing super-
vision on access of the toll network.

e An extension may be allowed or denied access to trunk 1, trunk 2 or both. When
an extension is allowed trunk access then either Toil Allowed, Tell Plan 1 or
Toll Plan 2 must be assigned to the extension.

Feature Selection

To Define a Toll Control Plan:
e Set SW2 to OPEN.
e Lift the Control Extension handset - dial tone is returmed.
s Dial 45ABC where
A = 1 if toll pian 1 is to be programmed.
= 2 if toll plan 2 is to be programmed.
B = the required restriction code as defined in Table 8
C = 1 if the restriction selected is to be ignored.
= 2 if the restriction selected is to be active.
e Set SW2 to CLOSED.

Tabile 8
Toll Restriction Codes

Code Restriction

3 Restrict on receipt of supervision

4 Restrict call if the first digit dialed is 'Q'

5 Restrict cail if the first digit dialed is '1’

6 Restrict callvif the second digit is dialed '1 or O, ie. an
area code

7 Restrict call if the first digit dialed is a 1 and the second

digit is 1 or a O.
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To Assign a Toll Control Plan to an Extension:
* Set SW2 to OPEN.
s Lift the Control Extension handset - dial tone is returned.
o Dial 48X1A where
X = the equipment number of the extension to be programmed
A = 2 if the extension is toll allowed
3 if the extension is to access toll control pian 1
4 if the extension is to access toll control plan 2
e Set SW2 to CLOSED.

Operation

Automatic
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Description

This feature allows the SX-5 to automatically convert DTMF signals from DTMF
equipment to dial puise (rotary) signals where the CO or distant end of the outgoing
trunk is not equipped to accept DTMF signals.

Conditions

When the “disable outgoing audio until answer supervision” feature is selected there
are three methods to reestablish the audio; they are:

-~ Dial # once the directory number has been dialed.

-  Answer supervision has been detected by the SX-5.

- 10 s after dialing the last digit, outgoing audio is automatically reenabled.

Feature Selection

To Specify Tone-to-Puise Conversion:
e Set SW2 to OPEN.
» Lift the Controi Extension handset - dial tone is returned.
o Dial 43A68 where
A = 1 if Tone-to~Puise Conversion for trunk 1 is to be specified.
A = 2 if Tone-to-Pulse Conversion for trunk 2 is to be specified.
B = 1 if conversion is not required.
B = 2 if conversion is required.
B = 3 if conversion is required and outgoing audio is to be disabled.
e Set SW2 to CLOSED.
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Transfer/Add-On/
Consultation Hold
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Description

This feature allows extension users invoived in an active cail to place the call on
consultation hold and originate a new call. The user may consuit privately with the
third party, add the third party to the call or transfer the original call to the third party.
See Call Hold.

Conditions

s Flash for Transfer/Add-0On/Consuitation Hold and Flash Means Release are
mutually exclusive.

e A transferred call that exceeds the 'ring no answer’ recail time will recall to
the transferring extension.

Feature Selection
No feature selection is required but the recall time may be specified
Operation

To Consult with a Third Party:
» Flash the switchhook - transfer dial tone is retumed and the original call is
placed on consuitation hoid.
e Dial the number of the third party - when the call is answered, the user may
consult privately with the third party.

To Add the Third Party to the Call:
o Flash the switchhook - all three parties are connected in a conference call.

Or to Transfer the Call to the Third Party:

» Replace the handset - the original call is transferred to the third party.

o |f the handset is replaced while the third party is ringing, the second party
receives ringback tone and waits for the third party to answer. If the third party
does not answer within the hoid recall time the extension responsible for the
transfer rings.

« |f the handset is replaced on receipt of busy tone from the third party, the
extension is recalled immediately. The second party is camped-on to the third
party and receives busy tone. The third party only receives camp-on tone when
the second party is a trunk.

To Specify the System Recall Time:
e Set SW2 to OPEN
o Lift the Controi Extension handset - dial tone is returmed
s Dial 419A where
A = the number of 4-second ringing cycles (4 s) allowed before recalling to
the transferring extension (1-9).
e Set SW2 to CLOSED.



Trunk Camp-0On with
Indication

SECTION MITL9103~098-105-NA

Description

This feature allows incoming trunk calis to be connected (Camped-QOn} to a busy
extension for automatic completion when the extension becomes free. When a cail is
camped-on to an extension, the calied extension hears two 200 ms bursts of camp-on
tone every 18 s, to indicate a trunk call is waiting.

Conditions

» When a call is camped-on to an extension, the called extension, and only that
extension, will hear the camp-on tone.
s Camp-on tone is not received by any of the parties involved in a cail, when one
of the parties has Data Line Security set.
Feature Selection

None
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Trunk Group Operation
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Description

Selection of this feature allows an extension user access to either trunk by dialing the
trunk group access code (9). If trunk 1 is busy, the SX-5 will automatically access
trunk 2. If both trunks are busy, busy tone is returned. Refer to Discriminating Ringing
and Direct Trunk Select.

Conditions

On loading default data SW1 must be set to OPEN to enable Trunk Group Operation,
e The trunk access code is 8.
* When one trunk is busy, the SX-5 automatically accesses the other trunk.
e If both trunks are busy - busy tone is returned.

Feature Selection

To Enable Trunk Group Operation:
e Set SW2 to OPEN.
o Lift the Control Extension handset - dial tone is returned.
o Dial 4232 - acknowledge tone is returned.
e Set SW2 to CLOSED.

NOTE  Acknowliedge tone may be one of two tones; they are:
* (One beep (Tone 1), indicates that the new feature access code has been
accepted.
e Two beeps (Tone 2), indicates that the feature was already selected.
The relevant tone is repeated three times. Reorder tone will be received
when the dialed code is invalid.

Operation

To Initiate a call in Trunk Group Operation:
o Lift extension handset - dial tone is returned.
e Dial 9 - wait for dial tone
¢ Dial the required directory number.



Trunk-to-Trunk pius
Extension
Conferencing
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Description

This feature allows an extension user, who is invoived in an established trunk call, to
place the trunk on consultation hold and access a second trunk. The user may then
converse privately with the third party, or form a three-party conference.

Conditions

s The extension must remain in the conference.
When the extension goes on-hook, the trunks will be released.
+ The extension must be allowed access to the second trunk.

Feature Selection
None
Operation

Establish a trunk call.

* Flash the switchhook - the first party is put on consultation hold, dial tone is
retumed.

* Dial the required trunk access code and directory number - two-way conver-
sation with the third party.

e Flash the switchhook to connect the held trunk to the existing call and form a
three—party conference.
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Voice Paging
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Description

Any extension is allowed access to the customer-provided paging equipment. After
dialing the required access code (61). the extension users hears a short warming tone,
indicating that the extension is connected to the paging circuits. The paging announ-
cement may now be made.

Conditions

o Paging can be accessed from any extension within the SX-5.

¢ The volume of the paging announcement can be adjusted from the customer-
provided paging amplifier.

» The paging amplifier and speaker must be customer-provided and connected as
detailed in Section MITL9103-098-200-NA.

Feature Selection

None

Operation

To Enable the Paging Circuitry:
o Lift the extension handset - dial tone is returned.
o Dial 61 - wait for waming tone.

e When the warming tone is heard, connection to the paging equipment is made
and the paging announcement can be made.
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Wait for Dial Tone
Description

This feature allows setection of the maximum period of time the system will wait to
receive dial tone from a trunk. Digits dialed before dial tone is received, or before the
time-out period specified are not outpuised by the system.

Feature Selection

To Specify the Wait for Dial Tone Period:
e Set SW2 to OPEN.
« Lift the control Extension handset - dial tone is retumed.
e Dial 43A5B where
A = 1 if the wait for dial tone period is to be specified for trunk 1.
= 2 if the wait for dial tone period is to be specified for trunk 2.
B = 1 outpulse digits immediately i.e. no wait
= 2 wait a maximum of 5 s before outpulsing
= 3 wait a maximum of 1 min. before outpuising.
e Set SW2 to CLOSED.

Operation

None
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1. GENERAL

Introduction

1.01 This section describes the SX-5 equipment
that may be ordered from MITEL, and provides
the information required to make such an order.

Provision of Spare Equipment

1.02 The sparing of SX-5 equipment is arran—

ged to accommodate complete or partial
replacement Partial replacement allows the
customer to utilize his” existing spares (i.e. Trunk
Modules) and to easily change the generic of the
system (i.e. Memory Module replacement). MITEL
provides four levels of SX-5 replacement
equipment; they are :

* A complete system.

* A deconfigured system comprising a com—
plete system minus it's Trunk Module.

e A main assembly comprising a complete
system minus its Trunk and Memory Mod-
ules.

e Trunk and/or Memory Modules.

Warranty

1.03 The MITEL SX-5 Communications System

is warranted against defective material and
workmanship. Equipment requiring service or re—
pair during the warranty period is to be packaged
in accordance with Section MITLS103-098-
200-NA and returned prepaid to the supplier.
Repaired or replacement equipment will be retur-
ned to the customer, postpaid by MITEL.

2. ORDERING INFORMATION
General

2.01 A detailed description of SX-5 equipment

that may be ordered, including part num-—
bers, is given in Tables 1 and 2. Additional items
such as instaliation and marketing aids are listed in
Table 3.

Copyright of MITEL Corporation 1982

*

Trademark of MITEL Corporation 1982

Page 1



SECTION MITL9103-098-150-NA
issue 1, March 1982

MITEL STANDARD PRACTICE

TABLE 1
COMPLETE SYSTEM
EQUIPMENT PART NUMBER DESCRIPTION
SX-5 COMMUNICATION 8103-100-100-NA Complete SX-5 system inciuding 6
SYSTEM line circuits, two trunks (300 ohms),
generic package, power supply and
documentation.
TABLE 2
PARTIAL SYSTEMS
EQUIPMENT PART NUMBER DESCRIPTION
SX-5 DECONFIGURED 9103-100-000-NA Complete SX-5 system minus
SYSTEM : its Trunk Module.
SX-5 MAIN ASSEMBLY 9103-101-000-NA Complete SX-5 system minus its
Trunk Module and Memory Moduie.
TRUNK MODULE 9102-011-002-NA Provides 2 loop or ground start
trunks, 800 ohms impedance.
SX-5 MEMORY MODULE. 9103-006-050-NA SX-5 generic package containing all
operating data and pre-programmed
customer data
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TABLE 3
ADDITIONAL ITEMS
ITEM PART NUMBER DESCRIPTION
A. HARDWARE
Modular External 9102-041-000-NA Consists of 2 lengths of plug—ended
Connection Kit line cord and 2 connector blocks. May
be used to connect two trunk lines to
an SX-5.
Pack of eight SLIC's - 9102-043-001-NA Provided to facilitate ease of line
Earth Recall circuit replacement.

B. DOCUMENTATION

System Documentation 9103-098~001-NA Consists of all documents required to-
install, maintain and operate the SX-5
Communication System (SX-5 MITEL
Standard Practices).

S§X-5 Station User 8103-953~-000-NA Details extension features
Guide operation.

C. BROCHURES

S$X-5 General Brochure 8103-951-998-BB General brochure for SX-5.
SX-5 Homebuilder 8103-851-997-88B A brochure for Home Builders
Brochure which describes the advantages of

incorporating an SX-5 as part of a
new home project

D. PRODUCT BULLETINS

S$X-5 Introductory 8103-952-001-B8 Product bulletin introducing the
Product Bulletin SX-5. :

NOTE: The last two letters (BB) of the selected support material part numbers specify the address
block provided, where;
NB = Canadian address block;
NC = U.S. address block.
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1. GENERAL

1.01 This section contains the basic engineering
information for the SX-5 Communications
System (Generic 50).

1.02 A summary of the information given in
Section MITLS103~-098~-100-NA  and
Section MITL3103-088~-200-NA, forms an in—
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troduction to the technical information contained
in this section.

2. GENERAL DESCRIPTION

2.01 The SX-5 is a compact and reliabie elec—

tronic tslephone communications system
employing solid—-state space division switching,
and stored program control. The system can ac—
commodate two Centrai Office trunks and six
axtensions. The SX-5 is compatible with most
existing Private Branch Exchanges (PBX's), and
Central Office (CO) equipment. The system pro-
vides:

e Simuitaneous use of DTMF and Rotary Dial
extensions
DTMF to Dial Pulse Conversion
Direct Trunk Select or Trunk Group
Operation

 QOptional reserve power unit

2.02 The SX-5 consists of a single cabinet (see

Fig. 2-1), holding the switching circuitry
and power supply. The Main Card, which contains
the switching circuitry, is accessible at two leveis.
The first level of entry allows access to the
terminal strip, LED's, and system switches. The
second level of entry allows the replacement of
modules by a qualified technician. An equipment
layout is shown in Fig 2-2

2.03 The SX-5 is powered by 115 Vac (230

Vac optional) fed through the power cable
from a commercial outlet For further power de—
tail refer to 8.30.

Maintenance
\

204 The SX-5 is shipped fully equipped from
the factory. In case of a malfunction, main—
tenance can be simplified to system replacement
or, if moduie fauits are identified, the second
level of entry allows module replacement by a
qualified technician. :

Note: The second levei of entry should oniy be

attempted by a qualified technician.
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3. PHYSICAL DESCRIPTION
Card Enclosure

3.01 The SX-5 consists of a single enciosurse,

containing the printed circuit cards, with a
lockabie access door on the right-hand side. The
overall dimensions of the system are shown in
Fig. 3=1. The total weight of the system is 12
Ibs. (5.5 kg). All connections to the systam enter
at the bottom of the SX-5 access door and are
terminated directly on the terminals at the right—
hand edge of the Main Card

Systam Switches

3.02 The SX-5 has two system switches locat—

ed on the upper right—hand side of the
Main Card The top most switch is the Program—
ming Switch, Switch 2 (SW2). This switch enables
programming and is also used to reload the
system default data Switch 1 (SW1) is located

~ directly below SW2. This switch enables either

Direct Trunk Select or Trunk Group Operation
The system Resst Button is positioned below the
system switches.

Circuit Cards

3.03 All printed circuit cards empioyed in the

system are identical in construction and
consist of a fiberglass board with printed circuit
patterns on both of its faces. Table 3—1 lists the
card types, their dimensions and weights.

TABLE 3-1

CARD TYPES
Card Type Dimensions Waight
Main Card 11.1in x 9.7 in. 118 b

282 mm x 246 mm |0.54 kg
Power 25 in x 9.7 in. 056 b
Supply Card 64 mm x 246 mm {0.26 kg
Trunk Module 6 in. x 4.38 in 0.37 b

182 mm x 111.3 mm|0.17 kg
Memory 7.0 in x 40 in 031 b
Moduie 178 mm x 102 mm |0.14 kg
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Fig. 2=1 SX-5 Equipment Cabinet
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10.09 in
(256 mm}

¢ in (100 mm)
VENTILATION/ACCESS BORDER

17.5 in
{445 mm)

(54 mmd

X3173R3

Fig. 3-1 SX-5 Dimensions

4. FEATURES
General

4.01 The SX-5 comes equipped with a features

package Generic 50, which provides the
system with a number of features not found in
any other system in this line size. These featuraes
are detailed in Table 4~1, and each feature is
described in Section MITLS103-098-105-NA,
Features and Services Description.

Feature Provisioning

4.02 The SX-5 is equipped with a default num-—

bering plan. This commonly used numbering
plan is automatically loaded when the system is
initially powered up.

4.03 Most system and extension features are
inherently activated in the SX-5, thereby
reducing the amount of programming necessary.

4.04 Some programming may be necessary to

customize the data base for such features
as Toll Restriction, or Extension Access to Out-
going Trunks. Any such programming is perfor—
med by dialing digits from the Control Extension.
To protect customer data from accidental
change, System Switch 2 can be used to disable
Programming Functions.

5. SYSTEM CONFIGURATION
General

5.01 The SX-5 equipment cabinet consists of a

single enclosure, containing the entire
system electronics and power supply. The
system contains four circuit cards: Main Card,
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TABLE 4-1
SX-5 FEATURES

Alarm indication

Automatic Callback Busy
Automatic Station Release
Background Music

Call Forwarding —~ Busy
Call Forwarding — All Calls
Call Hoid, Retrieve from any Station
Camp-On with Indication
Common Audible Ringing
Console-Less Operation
Control Extension

Control Functions

Data Line Security

Dial Call Pickup
- Direct=in Lines

Direct Outward Dialing
Direct Trunk Select
Discriminating Ringing

i. Trunk vs. intercom

i. Trunk 1 vs. Trunk 2
Do Not Disturb

Extension Switchhook Flash Timing
Last Number Redial

Lockout

Make/Break Ratio

Mixed Station Dialing

Music on Hoid

Night/Day Service

Power Failure Restart — Battery
Power Failure Restart - PROM/ROM
Power Failure Transfer -~ Both Trunks
Privacy — Automatic .
Programmabie Disconnect Timing
Programming

Reversal Meaning

Rotary Dial Pulse—to—-Digit Conversion
Selectable Numbering Plans
Seiectabie Ringing Frequency

Speed Dial

Timed Recails

Toll Restriction

Tone—to—Pulse Conversion
Transfer/Add-On/Consultation Hoid
Trunk Group Operation

Wait for Dial Tone

Power Supply Card, Trunk Module, and the
Memory Module. Main and Power Supply cards
are connected to the chassis, with the Trunk and
Memory Modules plugging into the Main Card
Keyed connector patterns prevent Trunk and
Memory Modules from being plugged into the
wrong position.

6. ELECTRICAL CHARACTERISTICS

6.01 The electricai characteristics of the SX-5
are listed in Table 6~2. Refer to Table 6-1
for the SX-5 tone plan

7. SYSTEM ENVIRONMENTAL AND
INSTALLATION REQUIREMENTS

Design Data
7.01 The SX-5 is designed to operate within the
following environmental conditions:

* Temperature - The system operates
satisfactorily in the range of 0°C to 40°C
(32°F to 140°F). These are ambient tem~—
peratures measured at a point 59.1 in. {150
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Voica Paging
TABLE 6-1 TONE PLAN
TONE TONE PLAN 1
Dial Tone 350/440 Hz
Continuous
Busy Tone 480/620 Hz
500 ms On,
500 ms Off
Repeated continuously
Ringback 440/480 Hz
Tone 1 s On,
3 s Off
Repeated continuously
Reorder 480/620 Hz
Tone 250 ms On,
250 ms Off
Repeated continuously
Camp-0On 440 Hz
Tone Single burst of
200 ms
Transfer 350/440 Hz
Dial Tone 100 ms On,
100 ms Off
Repeated three times.
then continuously
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TABLE 6-2
SX-5 ELECTRICAL CHARACTERISTICS

Parameter

Detail

Station Loop Limit

Minimum Leak Resistance
Maximum Number of Ringers per Line
Ringing Voltage

Ring Trip

Crosstalk

Tone Plan

Insertion Loss: Station—to-Station
insertion Loss: Station—to-Trunk
Longitudinal Balance

Return Loss

Idie Circuit Noise

impulse Noise

System impedance

Primary Power

Central Office Loop Limit
Environmental Requirements

600 ohms including sat at 20 mA;

360 ohms including set at 25 mA

18.000 ohms

3

90 Vrms, at 17.5, 20, or 25 Hz

During silent or ringing period

Better than 75 dB down

As defined in Table 6—1

5 dB+/- 0.5 dB at 1000 Hz

0.6 dB+/- 0.4 dB at 1000 Hz

60 dB minimum, 200-3,400 Hz (on trunks)
16 dB single frequency, 24 dB echo

16 dBrnC maximum

0 counts above 55 dBrnC for 95% of cases
600 ohms nominal for extensions

900 ohms nominal for trunks (600 ohms
optional)

110-120 Vac, 47-63 Hz, 0.6 A maximum,
0.3 A typical {220 V operation optional)
1600 ohms maximum

0 - 40°C (32-104°F)

10% - 90% Relative Humidity noncondensing

cm) above the floor and 1.5 in. (3.8 cm) in
front of the equipment

¢ Relative Humidity - The system operates
satisfactorily in the range of 10-90% re-—
lative humidity, noncondensing.

Compatibility
7.02 The system is compatible with:

* Single line 2500 or 500 type telephone
sets or equivalent station apparatus

¢ Standard Dial Puise and DTMF teiephone
sets

e Step-by-~step, crossbar and commonly
used electronic central office equipment

Shipping and Storage

7.03 The equipment is designed to withstand

shipping by truck, rail, air or sea without
damage, when packaged in conventional shipping
containers of the manufacturer.

Installation Requirements

7.04 The instailation requirements are detailed in
Section MITL8103-088~200-NA, Shipp-

ing, Receiving and Installation Procedures.

8. PROGRAMMING AND NUMBERING

8.01 The SX-5 is controlled by a microproces~

sor governed by programs stored in
memory. Some of the stored program is set
during system initialization when the equipment is
commissioned. The features permitted by these
programs can be assigned to the system to suit
the particular operating requirements. Full details

~of the programming are given in document

MITL9103-088-205-NA, Programming and in—
stallation Forms.

9. TECHNICAL DESCRIPTION
A. Introduction

9.01 The following subsections give a basic
technical description of the SX-5 Com-

munications System. Fig. 8—1 should be consulted
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when reading the descriptive materiai. The ab-
breviations used in the description are detailed as
foillows:

PROM - Programmahbie Read Only Memory
RAM - Random Access Memory )
CO - Centrai Office ¥ -
DP - Dial Puise Signaliing

DTMF - Dual Tone Multi-Frequency signal-
 ling

e GS/LS - Refers to trunk circuits having
"Ground Start’ (GS) or "Loop Start” (LS)
facility.

¢ OP-AMP - Operational Ampiifier

s LED - Light Emitting Diode

* |IC - Integrated Circuit

e RMDP - Remote Dispiay Power
General

9.02 The SX-5 is a processor—controlied com—

munications system which empioys solid-
state space division switching techniques. The
processor, which has overall control of the
system, is a MC6808.

9.03 System control programs are heid PROM
and non-volatie (ie. battery protected)
RAM. The working data of the system (Le. data
which reflects the current state of the system) is
held in volatie RAM. The processor constantly
receives information over the data lines indicating
the state of all call-processing curcuitry, e.g line
curcuits, trunks, receivers, etc. Any change in
state causes decisions to be made, and instruc-
tions to be issued by the processor based on
programmed data Instructions are implemented
by transferring information along the Address
and Data lines to modify logic states in the
system and the contents of various registers.

9.04 The system logic contains a continuously

running diagnostic program. This program
detects errors in the system memories and
causes the ALARM LED on the Main Card to flash
when such an error is found.

Page 8

B. Description of Circuit Cards
Memory Module (Fig. 9-2)

9.05 The Memory Moduie contains the following
circuit divisions:

e 40 k bytes of PROM, used to store the
system control programs. These programs
are loaded at the factory and cannot be
altered by site programming.

¢ 2 k byte of RAM (voiatile) used by the
processor as a fast read/write store. At
any given instant it contains information
representing the busy/free states of the
system components.

¢+ 1k byte of RAM (non—volatilel. The content
of this memory is programmed on-site
with data such as system options, class of
service, etc. In the event of power failure
the data is maintained for up to 600 hours.

e A Write Enabie Circuit This cirucit inhibits
the writing of data into the non-—volatile
RAM when the +5 V supply drops below a
threshold value.

Trunk Module (Fig. 9-3)

9.06 The Trunk Module provides two CO trunk

circuits, an example of which is shown in
Fig 9-3. Trunks may be set for "loop start’ or
“ground start’” working by means of a switch
mounted on the trunk module (preset at the fac—
tory to "loop start”).

9.07 Each trunk circuit contains the following
circuit divisions:

e Surge protectiomr ~ used to protect the
trunk circuit from line transients.

e Polarity guard - used to ensure the correct
direction of current flow through the ac~
tive network of the trunk circuit even if Tip
and Ring are reversed

¢ Current controller — limits the swing of
Tip/Ring current within the active network
of the trunk circuit

* Incoming/Outgoing differential amplifiers -
usad to couple incoming and outgoing
audio in order to mute echo paths.

e Qutgoing audio transformer - ftransfers
outgoing audio to Tip/Ring current
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Fig. 9-1 SX-5 Data Flow Interconnection Diagram
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Fig. 9-2 Memory Moduie

Tip and Ring status sense — monitors the
on-hook/off-hook status of the Tip and
Ring.

Data buffer ~ provides an interface to the
CPU data lines.

Line relays — comprising three reed relays.
One relay is used to terminate the Tip and
Ring. The two remaining relays are used to
simulate rotary diaiing.

Control switch -~ interconnects circuit ele—
ments of the trunk circuit under the control
of information recsived over the data lines
from the CPU.

Card (Fig. 9-4)
The Main Card contains the following cir—
cuit divisions:

Microprocessar (MC68038) - controis the
system based on programmed information.

Page 10

Data is sent (written) and received (read) by
the microprocessor over data lines. The
destination for written data is identified
over the address lines.

Watchdog timer -~ provides an automatic
system resst in the event of software er-
ror.

Power fail detector - causes the CPU to
note the status of the system immediataly
prior to a power loss. If power is not
instantly returned the Power Fail Detector
then forces a system reset

Address decoder - decodes the address
outputs of the microprocessor in order to
enable the circuit eiement which is being
addressed

Data buffer - a bidirectional buffer which
provides additional distribution of data lines
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Fig. 9-3 Trunk Circuit (2 circuits per Trunk Moduie)

in order to reduce loading on the micro—
processor.

Timers — provide square wave outputs to
drive the call progress tone fiiters.

Dial tone detector - used during an out—
going trunk c¢all set-up to detect CO dial
tone.

Touch tone generator — converts a 3.58
mHz input to the dual frequencies used in
DTMF working.

Touch tone receivers (2) = decode DTMF
signals to produce dialed—digit identity for
the CPU.

System switches - refer to 3.02 for a
description of these switches.

Progress tone generators — convert square
wave inputs from the timers to provide
audible signais to the user (e.g Busy Tone).

Ringing generator — converts a 20 Hz sig—
nal (provided by one of the timers) to sine
waves in order to drive the transformer,
which produces S0 voits ringing.

System junctors - are the physical con—
nections between the MT8804's shown in
Fig 9-8. The circuits connected to the
MT8804's are switched to the junctors
under the control of the CPU during a call
process.

SLIC's (6) - provide the interfacs between
the SX-5 and the extensions connected to
it

Power Supply Card (Fig. 9~5)

9.09 The Power Supply Card receives inputs

from the AC power transformer and re—

serve power supply (optional)l. The circuitry on
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the card converts these inputs to the required
system voltages.

9.10 The Power Supply Card contains the fol-
lowing circuit divisions:

* Rectifier/Filter - rectifies the output from
the AC power transformer, using full wave
bridges. The rectified output is filtered to
produce RMDP and -24 V unreguiated
outputs.

e Regulators - regulate the output of the
rectifiers to produce the required system
voltages.

C. CO Trunks
Ground Start/Loop Start

9.1 Ground Start (refer to Fig. 9-6):: Ground

start is a handshake method of initiating a
CO trunk call. The local trunk circuit grounds the
RING lead and awaits recognition by the CO. The
CO signals recognition by grounding the
previously floating TIP lead 40 ms after the trunk
recognizes 100 ms ground on the TIP lead, a
termination is placed across Tip and Ring and 40
ms later the ground on the RING lead is removed.
The CO then provides dial tone.

9.12 Loop Start (refer to Fig. 9-7): To seize a

ioop start trunk, the trunk circuit places a
termination across TIP and RING The CO senses
the current flow through the loop and signals that
the trunk is available by providing dial tone.

D. Operation
Extension Going Off-Hook

9.13 When an extension goes off-hook loop

current is generated This current is detec—
ted by an op—amp which forms part of the SLIC
associated with the extension. The output of the
op—amp turns on the extension LED mounted on
the Main Card and sets a signal, OFF-HOOK. The
OFF-HOOK signal from each of the six extension
SLIC's is placed, in turn on the data bus via Main
Card circuitry, to be looked at by the CPU. The
change in state of the OFF—HOOK signal is noted
by the CPU and the address of the off-hook
extension is written into volatilie RAM.

Page 12

Speech Path (System Junctor) Accessing

9.14 Each junctor switch IC (MT8804) contains

four speech paths; each speech path is
linked to the corresponding speech path of sub—
sequent junctor switches by a systam junctor.
The circuits which are connected to the junctor
switches {e.g. line circuits, trunk circuits, tone
generators, etc.) may be interconnected to each
other via the speech paths. Such interconnections
are controlled by instructions from the CPU
throughout the progress of a call. This concept is
Jllustrated in Fig. S~8.

Diai Tone

9.15 When the CPU is informed of an off—hook

condition it interrogates its RAM to find a
free speech path which, when found, is checked
via a diagnostic circuit The tested speech path is
then connected to the extension that went off-
hook {see 8.14, Speech Path Accessing).

9.16 The CPU searches for an idle Touch Tone

Recsiver and Dial Tone Generator. The re—
ceiver and generator are connected, under con—
trol of the CPU, to the same speech path as the
extension that went off-hook. The off—hook ex—
tension then raceives dial tone.

Dialing Internally (From an Extension)

9.177 DTMF and DP signals originate at an exten—

sion and are passed over Tip and Ring
through the line circuit to a speech path, Detec—
tion of the dialed digits takes place on the re—
ceiver which has been connected to the same
speech path. A receiver is connected when an
extension originates a call or when it does a
switchhook flash.

Ringing an Extension

9.18 The dialing of a valid extension number

prompts the CPU to select the line circuit
associated with the calied extension {as deter-—
mined by the programming in the non-volatile
RAM). The CPU connects the Ringing Generator to
the called extension’s line circuit, whereupon the
called extension rings. The CPU connects the
Ringback Tone Generator to the same speech
path as the calling device (extension or trunk)
which, as a resuit, receives ringback tone. When
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Fig. 9=5 Power Supply Circuit

the called extension answers, its line circuit de~
tects an off-hook condition (see 9.13, Extension
Going Off-Hook), which is relayed to the CPU
and ringing is disconnected The CPU then con-
nects the calied extension to the same speech
path as the calling device (extension or trunk).

Switchhook Flash

9.19 A switchhook flash is defined for the SX-

5 as an on~hook condition of between
180 ms and 750 ms (150 ms and 1500 ms as a
system option) foliowing an off-hook condition,
where a connection has been established be-
tween two or three parties.

9.20 When an extension goes on—hook the CPU

first checks its memories to determine if
"Flash means release” has been programmed
When "Flash means release” has been program-
med the extension is disconnected from the
speech path and a subsequent off—hook is inter—
preted as the beginning of a new cail (see S.13,
Extension Going Off-Hook).
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9.21 When an extension goes on—hock and

"Flash means reiease” has not been prog—
rammed, the firmware starts a timer. If the ex~
tension goes back off-hook within the specified
time period, it is considered to be "flashing”. An
on—hook of less than 150 ms is considered to
be a noise glitch, while an on-hook greater than
1500 ms is considered by the CPU to be a call
termination

9.22 When a switchhook flash is detected, the

CPU disconnects the “flashing” extension
from its speech path, finds a free speech path
{which it tests), and connects the extension to it
{see 8.14, Speech Path Accsssing). It then con—
nects a dial tone generator and receiver to the
speech path (see 9.15, Dial Tonel, allowing the
extension to dial (see 9.17, Dialing Internally), the
number of a third party or a feature access code.

9.23 When a switchhook filash is performed

during a two-party call, the second party is
removed from the speech path and connected
instead to the HOLD junctor. This is a speech path
with a low impedance such that it effectively
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SPEECH PATHS
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Fig. 9-8 Speech Path Accessing
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"grounds” the output of any extension or trunk
connected to it, thus preventing parties on the
HOLD junctor from hearing each other. Alter—
natively, music may be connected to the HOLD
junctor which will then be heard by calls on hold

Incoming Cails (GS/LS Trunks)

9.24 A trunk circuit has various methods of re—

cognizing an incoming call. When the trunk
is ground start, 6 seconds of ground on the TIP
lead or 240 ms of ringing after TIP ground sig-—
nails that an incoming call is present When the
trunk is loop start, either battery reversal or 240
ms of ringing voitage signals that an incoming call
is present The change in Tip/Ring status is re-
flected on the data bus leads from the trunk
circuit to inform the CPU that an incoming call is
present

9.25 The CPU finds and tests a free speech
path, and connects ringing to the ap-
propriate extension {(defined by programming).
When the ringing extension answers, the CPU
connects it and the trunk to the speech path.

Dialing a CO Trunk

9.26 When an extension has gone off~hook and

is connected to a dial tone generator and
receiver (see 9.15, Dial Tone and 9.17, Dialing
Internalily), the trunk access code is diasled Upon
determining the validity of this code, the CPU
interrogates its memories to find a free trunk
circuit Under the control of the CPU the trunk
circuit is connected to the extension's speech
path (see 8.14, Speech Path Accessingl. If the
trunk is a “ground start”, the ring lead is grounded
and the CPU waits for CO acknowledgement
When acknowiedgement is received, the CPU
connects the trunk’s audio circuitry to the speech
path. :

9.27 The recsiver is disconnected when the

frunk access code is detected if: (a) both
the extension and trunk are DTMF; or (b} if Toll
Denial is not checked I|f the extension requires
DTMF-to-DP conversion, the receiver connec—
tion is maintained until dialing is completed. Toll-
Denial requires that the receiver connection be
maintained on the speech path until the required
number of digits has been dialed



Trunk Release

9.28 To release a trunk, the current loop must
be broken. The current loop is broken
when

(@ The extension goes on—hook. The CPU de-
tects the on—-hook and instructs the trunk
to remove the termination and break the
loop.

{b) The distant party goes on—hook (only when
the CO trunk is "ground start’. The CO
signals the extension that the distant party
Fas gone on—hook by removing the ground
on the TIP lead. The change in Tip/Ring
status is relayed to the CPU on the data
bus and the call is released.

{c) The trunk cable is physically broken. If the
loop is broken, the loss of loop current is
relayed to the CPU on the data bus and the
call is released.

E. Power Requirements
Power Supplies

9.29 The primary power supply is 105-125

Vac (optionally 230 Vac), 47-63 Hz. The
internai power supplies, derived from the power
supply card, are =24 V + 5% (460 mA), -8 V +
8% (100 mA), +5 V + 5% (250 mA) and +5 + 5%
(1 Amp). These values are chosen in order to
obtain the correct voitage on the devices, taking
into account voltage drops through the tracks.
The maximum rippie level on the power supplies
are as follows:

s 25 mV peak-to—peak for -24 V
¢ 0.3 mV peak~to—peak for +5 V (250 mA)}
1.5 mV peak~to-peak for +5 V (1 Amp)

9.30 The SX-5 power supply has an inherent

minimum hoidover time of 45 ms. Thus the
maximum permitted length of a failure in the
primary power supply is 45 ms.

9.31 The S$X-5 compiies with the FCC Part 68
regulation governing surge protection
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Reserve Power Supply

9.32 If required, the SX-5 may be connected to

a reserve power supply which will maintain
system operation for a minimum of 45 minutes
(average two hours).

Grounding

9.33 The SX-5 should be grounded in accor—
: dance with the grounding instructions con—
tained in CTIB-80-20-100/200-001, Installation
Practices and Protection Techniques.

10. SIGNALING AND SUPERVISION
General

10.01 This part details the technical parameters
of the SX-5 with regard to signaling and
supervisory conditions.

Dial Puises and DTMF Tones

10.02 The SX-5 is capable of accepting and re—

peating signals from teiephone sets having
the parameters given in Table 10-1, Dial Pulse
Limits and Table 10-2, DTMF Tone Limits.

10.03 The SX-5 provides the following signal
characteristics:

¢ Dial Pulse Conditions -

Pulse rate — 8 to 11 pps
Break interval — 58 to 64%
Interdigit time - 0.6 to 3 s.

Rotary Dial Puisa-to~Digit Conversion

10.04 A variety of encoding dialing systems are

used by different PTT administrations.
These can be automatically adapted to, by means
of an integrated code conversion facility. The
translation codes available are shown in Table
10-3. Refer to MITLS103-098-205-NA, Prog-
ramming and Installation Forms, for programming
details.

Ringing Frequencies
10.05 The nominal ringing frequency of 20 Hz

can be set to 17.5 Hz, 20 Hz or 25 Hz
during the initialization of the system. Refer to
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TABLE 10-1
DIAL PULSE LIMITS

DIAL PULSE DETECTION

PARAMETER MIN MAX
Pulse Rate (pps) 8.0 120
Break Duration (percent) 50.0 70.0
Break Interval (ms) 41.7 875
Make Interval (ms) 25.0 625
DIAL PULSE OUTPULSING

PARAMETER 60/40 66/33
Pulse Rate (pps) 10.0 8.0

Break Duration (percent) 60.0 64.0
Break Intervai (ms) 60.0 71.0
Make Interval (ms) 40.0 40.0

TABLE 10-2
DTMF TONE LIMITS

Low Frequency (Hz)

High Frequency (H2)

Per frequency, minimum level
On Time

Interdigit Time

‘Level, Low Group

Levei, High Group

Level, DTMF Signal

Level, Third Frequency

1209 1336 1477
697 1 2 3
770 4 ] 6
882 7 8 9
941 » 0 #
Frequency Deviation +1.5%

=17 dBm on line circuit

Greater than 40 ms

Greater than 40 ms

Greater than —10 dBm ~i
Greater than -8 dBm

Less than +2 dB

Greater than 40 dB below DTMF signal

MITLS 103-098-205-NA, Programming and In-
stallation Forms.

Terminating Conditions

10.06 The SX-5 caters for or provides the fol-
lowing line and trunk parameters:

e Station Loop - The station loop resist—
ance, including the station apparatus, can

Page 18

be up to a maximum of 600 ohms (see
Table 10-4).

e CO Trunk Loop ~ The SX-5 wiil operate
with CO trunks up to a maximum of 1600
ohms loop resistance.

s CO Trunk Seizure - The SX-5 maximum
seizure resistance is 270 ohms at 30 mA.
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TABLE 10-3
TRANSLATION DIGIT DIALED
CODE 1 2 3 4 5 6 7 8 8 O
0] 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10 1 NUMBER
2 g9 8 7 6 5 4 3 2 1 10 OF
3 10 9 8 7 6 5 4 3 2 1 PULSES
TABLE 10-4

STATION LOOP LENGTH VS WIRE GAUGE

WIRE GAUGE STATION LOOP LENGTH
19 23,800 ft (7,242 m)
20 19,000 ft (5,758 m)
22 12,000 ft (3,636 m
24 7,500 ft (2,273 m)
26

. 4,700 ft (1,424 m)

e CO Trunk Resistance - In the idle state
the resistance towards the CO from the
trunk circuit is not less that 30 kohms for
ground start, and not less than 10 Mohms
for loop start trunks.

11. TRANSMISSION
General
11.01

This section specifies the SX-5 transmis—
sion characteristics.

Transmission Characteristics

11.02 The insertion loss at 1004 Hz is as follows:
e Line~to-Line connection:
5dB +05dB

¢ Line-to-Trunk connection:
05 dB +04dB

11.03 Distortion: The second or third harmonic
will not exceed a level of =55 dBm with a
200 or 1004 Hz signal at — 10 dBm. With an input
signal consisting of 300 Hz and 1004 Hz (each at
-13 dBm), the rms sum of all the intermoduiation
products  will not exceed -45 dBm when
measured at the output The equations to cai-
culate the intermodulation distortion (which are
applicable to both extension—-to-extension and

extension—to—trunk) are:

Ro= 20 logig level at 700 Hz 50 dB
level at 1400 Hz —
R3= 20 logig level at 700 Hz 5 50 aB

level at 2100 Hz

11.04 Overioad: The change in attenuation when
the level of a 1004 Hz signal is increased
from O to +7 dBm will not exceed 0.1 dB.

11.05 Return Loss: The Return Loss parameters
in the talking state are:

(a Extension—to—Extension -
ERL > 18 dB
SRL > 12 dB
{b) Extension—to-Trunk -
ERL > 18 dB
SAL > 12 dB

11.06 Longitudinai Balance: All connections
meet the foilowing requirements with re—
spect to Longitudinal Baiance.

Minimum
200 Hz 1000 Hz 3000 Hz
58 dB 54 dB

58 dB
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11.07 Crosstalk Attenuation: The crosstalk at-

tenuation, or coupling loss, between any
established connection through the SX-5 and at
least 95% of all other connections, when both
paths are terminated in 600 or 300 ohms (as
required) at each end will be: (The frequency band
which applies is 200 to 3400 Hz)

=75 dB minimum
-75 dB minimum

Line=to-Line:
Line—to-Trunk:

The level of the disturbing signal is 0 dBm.
11.08 Idle Channei Noise: The total level of all
noise sources within the system does not
exceed the foliowing limits, on 85% of the con-
nections.
* Line—-to—Line -

< 16 dBrnC (weighted)
< 35 dBrn (3 k Hz flat)
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¢ Line—to-Trunk -

< 16 dBrnC (weighted)
< 35 dBrn (3 k Hz flat)

1.09 impulse noise in the voice band results in
zero counts above a level of 55 dBrnc for
90% of cases.

11.10 System Impedances: System impedances
are:

600 ohms nominal for lines
e 3900 ohms nominai for trunks

11.11 Envelope Delay: The delay difference
between 400-3200 Hz is:

Extension—to-Extension < 560 us
Extension—to~=Trunk < 280 us
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WARNING: This equipment generates and uses
radio frequency energy and if not installed and
used properly, that is, in strict accordance
with the manufacturer's instructions, may
cause interference to radio and television re~
ception. It has been tested and found to com-
ply with the limits for a Class B computing
device, in accordance with the specification of
Subpart J of Part 15 of FCC rules, which are
designed to provide reasonable protection
against such interference in a residential in-
stallation. Howaver, there is no guarantee that
interference will not occur in a particular in-
stallation. If this equipment does cause inter-
ference to radio or television reception, which
can be determined by switching the equipment
Off and On, the user is encouraged to try to
correct the interference by one or more of the
following measures:

’

s reorientate the receiver antenna

+» relocate the SX-5 cabinet.
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TABLE 1-1
SX-5 DOCUMENTATION

SECTION

TITLE

MITLS 103-098~ 100~NA
MITLS103-098-105-NA
MITLS 103-098-150-NA
MITLS 103-098-180-NA
MITLS 103-098-200-NA
MITLS 103-088-205-NA
MITLS 103-098-320-NA
MITLS 103-088-350-NA

Generai Description

Feature.s and Services Description

Ordering Information

Engineering Information

Shipping, Receiving, and Installation Procedures
Programming

Extension Test Procedures

Maintenance and Troubieshooting

1. INTRODUCTION
General

1.01 This section contains a detailed description

of the shipping, receiving and installation
proceduras for the SX-5 Communications
System. Part 2 details the shipping and receiving
of the SX-5, and Part 3 the delivery check,
which includes the unpacking and inspection of
the items delivered The installation requirements
are detailad in Part 4, and the cabling and cross—
connections in Part 5. Part 6 gives a synopsis of
the detailed. instailation instructions found in Ap-—
pendix 2

Documentation

1.02 Tabie 1-1 lists ali MITEL practices as—
sociatad with the SX-5 Communications
System.

2. SHIPPING AND RECEIVING

WARNING: Caution is necessary when hand-
ling electronic equipment such as the SX-85, to
avoid possible damage to the system eiec-
tronics by static discharge. A simpie means of
avoiding the possibility of such damage is the
use of a "Static Protection Wrist Strap” at-
tached to one cabinet hingae. If difficulty is
experienced in obtaining the wrist strap con-

Page 2

tact your nearast MITEL Customer Servics re~
presentative.

introduction

201 The SX-5 is shipped fuily equipped in a

single carton (Fig. 2-1). If a large number
of systems are to be shipped to one location, 20
systems are packaged in a single shipping con—
tainer.

System Packaging

2.02 The equipment cabinet is shipped with all

electronic assembiies in position The
cabinet is enclosed in an anti—static bag and sup~-
ported with a shock—absorbant material The
system documentation and mounting tempiate are
packaged in the same container as the equipment
cabinet The ‘shipping container consists of a
completely enciosed tri-wail carton. During tran—
sportation the carton is heid ciosed by two nylon
shipping straps. The total weight of 3 complete
system including packaging is approximateily 12
lbs. (8.5 kg.).



3. DELIVERY CHECX
General .

3.01 On arrival at the installation site, all items

must be checked against the order form
and packing slip. Any discrepancies must be re—
ported immediately.

Unpacking and Handling

3.02 The procedurs to be used when unpacking
and positioning the SX-5 equipment is de—
tailed in MAP200-001 and MAP200~-002.

Inspection

3.03 After arrival at the installation site inspect
the SX~5 shipping carton for punctures. If
the shipping carton is intact, no further inspection
is required. If the shipping carton is damaged,
refer to MAP200-001 for detailed instructions.

Defective itams

3.04 If any defective item is found, it should be
tagged and returned to the supplier in ac—
cordance with accepted procadures.

Repacking for Reshipment

3.05 When the SX-3 equipment is shipped

from one location to another, all items
must be packaged to prevent damage. Fig 2-1
shows how the equipme t was originally pac—
kaged This method should be followed as closely
as possible.

3.06 If the original packaging material is no lon—

ger available, the returned parts should be
placed in an anti-static bag, wrapped in several
layers of air-cushion type wrap. placed in a
suitable container, and surrounded with paper to
minimize movement of all items.

4. INSTALLATION REQUIREMENTS
Environmentai Requiraments

4.01 The SX-5 equipment cabinet may be in-

stalled verticaily in any location which ful—
fills the requirements of 402 and 4.03, and is
within the following temperature and humidity
limits:

SECTION MITL9103-098-200-NA

e Temperature 0°-40°C (32° -~ 104°F)

s Relative Humidity 10-80%
{(non—condensing).

Space Raquirements

4.02 The minimum space required for instailation
of the SX-5 is shown in Fig. 4-1.

Equipment Cabinet Location
4.03 The following requirements must be met
when selecting a location for the SX-§
equipment cabinet
The location MUST BE
¢ Dry and clean
*  Waell ventilated
e Easily accessible.

The location MUST NOT BE

e Near a sprinkier system, sweating pipes,
staam pipes or staam vents

* |n areas with extreme heat or coid

* In areas where corrosive fumes or exhaust
from machinery is present

e Next to a reproducing or copying machine.
A minimum clearance of 10 feet (3 mj
must be provided and the room shouid be
ventilated by an exhaust fan if the re—
producing machine is not equipped with 3
filtering system.

Power Suppiy Requiraments

4.04 The customer must provide a single phasa
power receptacie, which should adhere to

the following recommendations:

e 110-120 V, 80 or 50 Hz fused and
capabie of delivering 1.5 A

¢ The power receptacie shouid be wired and
fused independently from all other recep-
tacles

Page 3
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DOCUMENTATION
ANTI-STATIC

PLASTIC BAS /

POLYETHYLENE
Y END CAP

POWER CABLE

CARDBOARD 80X

X3891R1

Fig. 2-1 SX-5 Shipping
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[/

10.09 is
(255 mm)

4 in (100 mmi
VENTILATION/ACCESS BORDER

=1

17.5 in
(445 mm)

X3173R3

Fig. 4-1

A warning tag shouid be attached to
circuit-breaker—type fuses to prevent un-
authorized manual operation

The power receptacle must not be con—
trolled by a switch

The power receptacie should be easily ac—
cessible for the removal of the plug for
maintenance

The receptacie location should be selected
to prevent accidental removal of the
power

The power cord between the cabinet and
the receptacie should not present a hazard
to the subscriber

A warning tag shouid be attached to the
plug-end of the power cord to prevent

SX=-5 Dimensions

accidental removal of the cord by the sub—
scriber.

Equipment Ground

4.05

The following is a description of the re—
quired PBX equipment grounding practice;

a detailed procedure for grounding the system is
given in MAP200-003.

@

(b)

All circuits 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 con-
centration point serving ail peripherals coi-
ocated with the system

The system cabinet and ail associated duc—
ting hardware along with all colocated
peripherals shall not be exposed to any
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ground source other than the system singie
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 signalling
wires. All non—-connectorized AC power
terminations shall be enclosed by raceways
and termination boxes whether these en-
closures appear outside or within the
system cabinet. This is to ensure that AC
service wires cannot fault to circuitry
within the system or associated ducting
hardware.

(d} All system hardware shall be provided with
an AC fauit return path to the system single
point ground, which in turn shall be pro-
vided 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 hardware which receives the above
grounding path.

(e} All sources of external ground (ie. system
signalling ground to the approved ground
source, etc). shall comnect 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.

5. CABLING AND CROSS-CONNECTIONS
General

'5.01 This part details the cabling and cross-
connections required when installing the
SX-5 Communications System.

Telephone Set and Trunk Cabling

5.02 Telephone set and trunk cabling terminates

on the SX-5 Terminal strip. The station
loop limit is 800 ohms (including set) Tip to Ring,
and the Central Office trunk loop limit is 1600
ohms.

Page 6

Note: At present, only a 2-wire connection
* per extension is required, however,
4-wire cables should be run to allow

for future expansion to features.
Cross-Connections

5.03 The extensions connected to Equipment

Numbers 1 and 2 have direct access to
trunks 1 and 2 respectively in the event of
Power Failure refer to MITL9103-
098-100-NA, paragraph 3.06). For this reason,
consideration should be given to the type of
telephone that is to be connected to Equipment
Numbers 1 and 2; e.g. if Trunk 1 is a ground start
trunk, the telephone connected to Equipment
Number 1 must have a ground button.

5.04 Connection between the equipment cabinet,
stations, and trunks should be made using

26 AWG 2-pair cable.

5.05 Cabling connections to the SX-5 terminal
strip are shown in Fig 003-1,

MAP200~-003, Appendix 2.

6. INSTALLATION

General

6.01 installation of the SX-5 consists of six
steps as detailed in Table 6-1.

Synopsis
6.02 The following paragraphs contain a syn—
opsis for each of the MAP's included in

Appendix 2, Instailation Procedures. These out-
lines may be used by the experienced installer to
install an $X-5, while making reference to MAP's
when necessary.
6.03 System Inspection, MAP200-001:

¢ Inspect shipping carton for damage

e |f damaged return system

* Open shipping carton

* Remove equipment

e Check equipment against packing slip



+ Report any missing and/or defective items
« Store shipping material.

6.04 Cabinet Mounting, MAP200-002:

Note: The SX~5 must be mounted vertically
s Place system in desired location

+ Using the mounting templats, mark the
position of each mounting screw

¢ |nsert mounting screws

SECTION MITL9103-098~-200-NA

e Place SX-5 over screw heads and lower
unit
. Ensure unit is secure and level.
6.05 Cable Connections, MAP200-003:
* Run and connect extension cabies
. Run and connect trunk cables
e Run and connect paging circuit
e Run and connect music on hold

* Plug in the power supply cord.

TABLE 6-1
SYSTEM INSTALLATION
STEP PROCEDURE SECTION
1 Equipment Unpacking MITLS 103-098-200-NA, MAP200-001 |
2 System Inspection MITLS 103-098-200-NA, MAP200-002
3 Cabinet Mounting MITLS 103-098-200-NA, MAP200-003
4 Cable Connections MITLS103-098-200-NA, MAP200-004
5 Program System MITLS 103-098-205-NA
6 Extension Test Procedures MITLS 103-098-320-NA
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APPENDIX 1
MITEL ACTION PROCEDURES

GENERAL

A1.01 Task—oriented functions in this section
are implemented using MITEL Action Pro-
cedures (MAP's).

A102 A MAP is a step—-by-step procedure us-
ing .a flow chart principle, written and il-
lustrated, where necessary, to a level of detail
that allows both experienced and inexperienced
personnel to carry out the tasks detailed A MAP
contains three levels of information as follows:

{ad SYNOPSIS: This level contains the instruc—
tions required to complete the procedure.

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

() For inexperienced personnel, each step
referred to in (b) above is amplified by a
connected series of numbered substeps
{(nA) (level twol.

A1L03 A typical example of a MAP is shown in
Fig A1=1, with levels (one) and (two) de—
tailed.

MAP SYMBOLS

Al04+There are four basic symbol shapes
which may be used in a MAP. They are
defined as follows:

A1L05 AND Block: Used to indicate a level one
step that must be performed. Consists of

a square with the word AND centered in the

biock.

A106 Action Block: Used to indicate a task

outside the scope of the MAP. Consists
of a rectangle with text centered in the middle of
the block.

A1.07 Decision Block: Used to indicate a de—

cision 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.

A1.08 START/FINISH/Jump To Block: Used to

indicate the start and finish of a MAP.
Also used to indicate "jump to” points within the
MAP, for example "go to (n)" or “return to (n)"The
symbol is a rectangle with semicircular ends. Text
is centered in the symbol.

THE OPERATOR'S USE OF MAP’S
Experienced Operator

A1.09 For the experienced operator to com-

plete a task using a MAP, reference to the
sequential short form level one steps is usually all
that is necessary.

Inexperienced Operator
A110 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
INSTRUCTIONS

AL1l  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.

Page Al~1
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UNPACKING AND INSFECTION
OF EQUIPMENT
MAP200-001
lasue 1, October 1981
Simel 3 of &
‘ From %1 )
G Jommens
Hweo all the
":mtd items NO RETLAM 12) OR RETLRN 10 THE
trom the main 8 MAD
asvembly
YES .
71—
fre \he modules \ NO
belng unpackes
31 this time ¥
)
YES -
pl G}

I8AS Remgwe the rooured modulo of
cirpwil card (lrunk macule of AND
firmasre module} T=am the
shipping canon

REMOVE
MOUDULES OR
CARD
R .‘9:
194) Chaex modiie or cweua card
sganyt IMBico AND

{96! Vwuslly chach for crmge
INSPECT
MOOULES

\ 4

C G to 1T )

Paga A2-5

M0

Fig. A1-1 Typical MAP Page (Exampie Only)
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APPENDIX 2
SX-5 INSTALLATION PROCEDURES

1. General

A2.01 The MAF's contained in this Appendix de—
tail the SX—5 installation procedures.

CAUTION: Caution is necessary during instal-
lation and maintenance of any
" electronic equipment, such as the
S§X-5, to avoid possible damage
to tha system electronics by static
discharge. A simple means of
avoiding the possibility of such
damage, is the use of the "Static
Protection Wrist Strap” attached to
one cabinet hinge. MITEL strongly
advises the use of this wrist strap;
failure to do so can lead to im-
proper system operation and de-
creased system life.
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SYSTEM INSPECTION

MAP200- 001

Issue 1, May 1982

Sheet 1 of 3
( START )
— .
{1A) Remove the SX-5 from its (1]
shipping carton (Fig. 001-1)
{18) Remove shock absorbant packing | AND
(1C) Remove plastic wrap o
(1D) Inspect SX-5 for dents or
scratches
—— UNPACK AND
INSPECT SX-5
 /
2]
Was any damage \ YES
found /
NO |/

Note damage, repack and return
SX~-5 to suppliier

\J

( FINISH )

\ J

C GO TO (3) )
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l SYSTEM INSPECTION

MAP200- 001

issue 1. May 1982

Sheet 2 of 3

=)

 j

{3 Jommee

Is SX-5 to be \ NO
installed at this

time /

YES \J

Repack unit and store

A J

C FINISH )

ri4] Y

(4A) Store packing materials for .
future use in repacking SX-5 AND

STORE PACKING
MATERIALS

Go to
MAP200-002
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Fig. 001-1 SX-5 Shipping
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CABINET MOUNTING

MAP200- 002

Issue 1, May 1982

Sheet 1 of 2

(o )

TOOLS REQUIRED
Cable (2-pair., 26 AWG)
2 = trunk connection blocks
1 - screwdriver
4 - 1.5 inch screws 1/4 in. shank

(1A) Place mounting template (Fig. 1l
002-1) in the required position
(1B} Ensure that top of SX-5 outline - AND
is level
(1C) Tack template in position
POSITION
TEMPLATE
(2A) Drill mounting screw pilot holes r{2]) )
at the positions shown on the
tempiate
(2B} Remove the mounting tempiate - AND
(2C) Insert the four mounting screws
leaving 0.25 in (1 cm) of each
shank exposed
] INSERT
MOUNTING
SCREWS
 J
| 3]
{3A) Place SX-5 over mounting
screws - AND
(3B) Tighten screws 3 and 4 .
MOUNT SX-5

Y

( 50 70 (8 )
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CABINET MOUNTING

MAP200- 002

issue 1, May 1982

Sheet 2 of 2

i -0 S

- .
e S

Fig. 002-1 Mounting Template
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TOOLS REQUIRED
1 - 1/8 in. flat blade screwdriver

(1A}

(18}
(1C)

(24)

(2B)
2C)

(34)

138)
(3C)

Run a 6 AWG copper wire
between the SX-5 ground stud
(Fig: 003-1) and a good
ground, e.g. 3 metal cold water
pipe, 8 ground staks, etc.
Connect the § AWG ground

SECTION MITL9103-098-200—NA

GROUND START TRUNKS

MAP200- 003

Issue 1, May 1982

Sheet 1 of 6

SYNOPSIS

Run and Connect Extensions
Run and Connect Trunks

Run and Connect Paging Circuit
Run and Connect Music on Hoid

wire to the SX-5 ground lug
Connect the 6 AWG ground
wire to the good ground. Refer
to MITEL Grounding Instructions.
CTiB 80-20-100-200-001

Run two-pair cable between
one extension location and the
SX-5

Label cable (labeis suppiied)
Repeat (2A) and (2B) for each
extension

Run trunk 1 cable to trunk
connection block

Mark cable
Repeat (3A) and (3B) for trunk 2

Clreuit
¥
»{11]
AND
GROUND THE
SX-5
\J
r{2]
AND
RUN EXTENSION
CABLING
\ 4
r{3]
AND
RUN TRUNK
CABLES

\

‘ GO TO (4 )

Page A2~9
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ﬂ

Fig. 003-1 SX-5 EquipmentCabinet
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GROUND START TRUNKS

MAP200- 003

Issue 1, May 1982

Shest 3 of 6

C=eD)

- 1
(4A) Connect extension 6 Tip and 141
Ring Wires to SX-5 Tip and
Ring inputs (Fig. 003-1) - AND
(48) Repeat (4A) for each extension
cabie for extension 5 through 1

me—t

CONNECT
EXTENSION
CABLES
4
{51
Are both CO NO
Trunks Loop
Start v
Go to
- MAP200-004 (1)
YES
— \
. r{6]
(6A) Connect Trunk 1 Tip and Ring
cables to trunk connection block
(68) Connect Trunk 2 Tip and Ring - AND
cables to the trunk connection
block
' CONNECT

’ TRUNK CABLES

4

C GO TO (M) )

Page A2-11
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GROUND START TRUNKS

MAP200- 003

Issue 1, May 1982

Sheet 4 ot 6

(8A} Run singie~pair cables between
the SX-5 and the trunk
connector block

{(88) Connect one cable to Trunk 1
Tip and Ring on the connector
block

(8C) Connect the other end of the
cable to the SX~5 Trunk 1 Tip
and Ring

(8D) Repeat steps 8A, 8B and 8C
for trunk 2

Page A2-12

—

=

\J
7 ]—
Is trunk or \ YES

to be suppiied

surge protection /

CONNECT
TRUNK 1 AND 2

Y

9 ]—
is Paging \ NO
empioyed in the

\

Refar to MITEL Customer Bulletin
9180-960-001-NA for surge

protection and CT18-80-20-001
for trunk protection techniques

\ J

=

systam

YES

C GO TQ (10} )

C Go to (11) )
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GROUND START TRUNKS

MAP200- 003

Issue 1, May 1982
Sheet 5 of 6

C=a D

—_— rfi0]
{10A) Run cable between paging
amplifier location and SX-5 A AND
(108B) Connect cables to SX-5 (Fig. -
003-1)

CONNECT
PAGING CIRCUIT

4
Is Music on \ NO
Hoid to be

provided L

=0

YES
]
rf12]
(12A) Run cable from MUSIC source
to SX-5 - AND
(12B) Connect cabies to Music on il
Hold input (Fig. 003-1)
CONNECT
MUSIC ON HOLD
INPUT

Y

( GO TO (13} )
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GROUND START TRUNKS

MAP200- 003

Issue 1, May 1982

Sheet 6 of 6

< FROM (12) )

Y
o rf13]
(13A) To anable Diract Trunk Select
sat switch 1 to OPEN AND
(13B) To select Trunk Group Operation Rl
sst switch 1 to CLOSED '

SET SYSTEM
SELECT SWITCH

{14A) Plug power cord into SX-5
(148) Plug power cord into the -t AND
commaercial supply

APPLY POWER

C FINISH )
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GROUND START TRUNKS

MAP200- 004

issue 1, May 1982

Sheet 1 of 2
FROM
MAP200-003 (4)
CAUTION TOOLS REQUIRED
The operations described in 1 Phillips screwdriver
this MAP may onily be performed
by a skilled technician.
(1A) Open SX-5 access door and v
remove the two cover retaining 1]
screws, shown in Fig. 003-1
{Page A2-10)
{18) Remove the three Trunk Moduie - AND
retaining screws. Refer to Fig.
004-1
(1C) Carefuily lift the Trunk Module
off the Main Card. REMOVE TRUNK
S | MODULE
3 3
XD = E K
L J 1
s r{2]

or Ground Start switch to the

(2A) Set the relevant Loop Start and @
Ground Start position as shown - AND

|
il
ﬁ

in Fig. 004-2, o
-9
SET LOOP - .
START AND OR — -
GROUND START o
SWITCHES
Fig. 004~-2
(3A) Align the Trunk Module pins
with the Main Card connectors. ¥
(3B) Gently push the Trunk Moduie (3]
down onto the Main Card.
(3C) Repiace the three Trunk Module
retaining screws. Refer to Fig. -t AND
004-1.
(3D) Close the SX~5 cover and
replace the two cover retaining
screws shown in Fig. 003-1 REPLACE TRUNK
{Page A2-10) MODULE

\

Go to
C MAP200-003 (5) >
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A\

T
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o
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Fig. 004~-1 SX-5 EquipmentlLayout
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APPENDIX 3
FCC INTERCONNECTION REQUIREMENTS

A. TELEPHONE COMPANY INTERCONNECTION
General

A2.01 This equipment has been approved by the
Federal Communications Commission
(FCC) as not being harmfui to the telephone net-
work when connected directly to the telephone
lines through the standard connector prescribed
by the FCC Rule. This section is applicable to
telephone interconnection in the United States.

Notification

A2.02 Prior to the interconnection of this

equipment, the local telephone company
is to be notified; inform the company that you
have FCC-registered equipment which you wish
to connect to their trunks. Give them the fol-
lowing information:

The communications system being connec—
ted is a MITEL Incorporated Model SX-5

e The 14-digit FCC Registration Number for
the SX-5 is BN285B-89976-MF-E

* ' The Ringer Equivalence number is 1:1B

e The jacks or connectors required are
RJ11C.

Connection Limitations

A2.03 Due to the FCC part 68 Rule, no connec—
tion can be made to party lines and to
coin telephone service. :

Network Changes

A2.04 The telephone company may make chan-

ges to its communication service; such
changes may include the change of trunk circuits,
changes in the operational characteristics of its
trunk, etc. Before doing this, however, the com—
pany shall provide official notification, so that the
operation of the SX-5 Communications System
service will not be interrupted

Maintenance Limitations

A2.05 This equipment has been registered with

the FCC for direct connection to the tele—
phone network. Under the FCC Program, the user
is restricted from making any changes or repairs
and from performing any maintenance operations
other than those specially included in MITEL
Standard Practices.

A2.08 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 by the user is authorized

A2.07 Power supply components and cabling are
only to be changed or maintained by
MITEL or by an authorized agent of MITEL

Trouble Corrections

A2.08 Most troubles within the SX~5 are cor-
rected by replacing the entire system

card or module that is malfunctioning. Card and

module replacement can be made by the user.

A2.09 For more complex maifunctions, ap-

propriate field service is provided by
MITEL or its authorized agents.

Page A3-1



MITEL STANDARD PRACTICE

SECTION MITL9103-098-205~-NA
Issue 1, May 1982

SX-5*
COMMUNICATIONS SYSTEM
PROGRAMMING AND INSTALLATION FORMS
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1. INTRODUCTION
General

1.01 The SX-5 is a microprocessor—controlied

switching system. In order to compilete
calls this microprocessor requires certain infor-
mation about the calling equipment, the called
equipment and connection procedures. This in—
formation is described by blocks of data heid in
the system memories. The data will not be lost or
changed when power is removed from the unit

Portions of this data are fixed and require NO
customer input Other portions of data (customer
data) may be altered to enable the SX-5 to be
customized to meet a customer's specific re—
quirements. The process by which data is loaded
into the system memories is known as program-
ming. To minimize programming the SX-5 con-
tains a preprogrammed set of customer data
(Default Data} which allows the system to be put
into immediate use without customer program-
ming. Unique site information and requirements,
such as Toll Control, may then be selected by the
customer, if desired.

1.02 This practice describes the method by

which programming is performed, and in—
cludes programming forms which should be
completed prior to programming.

Defauit Data

1.03 The Default Data, detailed in Table 2, is

automatically entered into the system
memories at initial power—up. The system is then
in a standard operational configuration. Default
Data may be reloaded at any time by executing
the procedure given in Table 1.

TABLE 1
RELOAD DEFAULT DATA
STEP ACTION RESULT

1. Ensure system switch 1 (SW1) is in the desired

position for Diract Trunk Select (OPEN) or Trunk

Group Operation (CLOSED)
2 Set system switch 2 (SW2) to CLOSED
3 Press and release reset switch Status LED flashes
4. Set SW2 to OPEN within 6 s of the status LED

starting to flash Status LED glows permanently
5. Set SW2 to CLOSED Default data is reloaded.

*

Copyright of MITEL Corporation 1981

Trademark of MITEL Corporation 1981
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TABLE 2
DEFAULT DATA
FEATURE DESCRIPTION
Ring Groups Day Service Ring Group 1 -

Main extension = directory number 11
Auxiliary members directory numbers 12, 13, 14, 15 and 16

Ringing delay - 2 ringing cycles
Night Service Ring Group 1 -
Main extension -~ directory number 11
Auxiliary members -~ directory numbers 12, 13, 14, 15 and 16
Ringing delay ~ 0 ringing cycles
Day Service Ring Group 2 -
Main extension -~ directory number 12 _
Auxiliary member -~ directory numbers i1, 13, 14, 15 16
Ringing delay - 2 ringing cycles
Night Service Ring Group 2 -
- Main axtension -~ directory number 12

Auxiliary member -~ directory numbers 11, 13, 14, 15, 16
Ringing delay = 0 ringing cycles

Speed Dial Numbers Clear

Pickup Groups Clear

Extension Characteristics

All extensions aliowed
All extensions allowed
Not enabied on any extension
All extensions ailowed

Trunk 1 access
Trunk 2 access
Data Line Security
Speed Dial Access

Toll Controi All extensions Toll allowed
Trunk Characteristics Start Type ~ Loop start

Disconnect Timing - 500 ms

Wait for Dial Tone ~ No wait

Tone~to~Puise Conversion Not enabied on any trunk

Numbering Plan

Extension directory numbers - 11, 12, 13, 14, 15 and 16

Speed dial access code ~ 21, 22, 23..29

Last number redial code - 20

Trunk 1 access code ~ 9

Trunk 2 access code ~ 8 or 9 (depending on the position of system

switch 1 at power~-up)

Tone Plan

Dial Tone - 350/440 Hz {continuous)

Busy Tone - 480/620 Hz (500 ms ON, 500 ms OFF repeated continuously)
Ringback Tone - 440/480 Hz (1 s ON, 3 s OFF repeated continuously)

Reorder Tone -~ 440/620 Hz (250 ms ON, 250 ms OFF repeated continuously)
Camp-On Tone - 440/480 Hz (Single burst of 200 ms)

Transfer Dial Tone ~ 350/440 Hz (100 ms ON, 100 ms OFF repeated three times,
then continuous tone).

Trunk Break/Make Ratio 60/40
Ringing Frequency 20 Hz
Toli Control Plan Toil Control Plan 1 - Restrict
Toll Control Plan 2 « Don't restrict

Page 2




Control Extension

1.04 The extension connected to Equipment
Number 1 is known as the Control Exten—
sion. This extension may be used:

e As a conventional extension.
* To select features.
* To program customer data.

2. PROGRAMMING
How to Program

2.01 Customer programming of the SX-5 sim-
ply requires the programmer to perform
four basic operations. They are:

* Place the system into programming mode
by setting SW2 to OPEN

e Dial the required programming code
{derived from the installation forms} using
the Control Extension

* Check that the correct acknowledge tone
is received (Refer to note).

e Set SW2 to CLOSED to protect the stored
customer data.

SECTION MITL9103-098~205-NA

Note: Acknowledge tone may be one of two
tones, they are:

* one beep - indicates that new
data has been accepted.

* two beeps - indicates that the
data was already stored. This tone
may be used to verify existing
data.

The relevant tone is repeated three
times. Reorder tone will be received
when the data in invalid Dial tone im-
mediately follows Acknowledge tone
whereupon subsequent programming
codes may be dialed Each programming
code listed in the instailation forms re—
presents one program function only. Re—
fer to Example Page.

3. INSTALLATION FORMS DESCRIPTION
General

3.01 Instailation forms comprise a complete list

of programming codes. The forms shouid
be completed prior to programming and retained
as a record of the system configuration
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SECTION MITL9103-098-205-NA

4. EXAMPLE PAGE

On initial power—-up the system memories of the SX-5 are loaded with a standard program
package (Default Data). One feature not enabled by this program package is the Data Security Feature.

To enable Data Security on extension 14:

e Set SW2 to OPEN
» Lift the control extension handset, at which point dial tone is received
Dial 40492
where: 4 - Denotes Programming
0 - Denotes Extension characteristics are to be aitered
4 - Denotes Equipment Number (i.e. extension Number 14)
9 - Denotes that the Data Security Feature is to be aitered
2 - Denotes that the Feature is to be Enabled
» Ackriowledge tone is received
¢ Replace the handset
e Set SW2 to CLOSED
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5. REMEMBER PAGE
A SUMMARY OF POINTS TO REMEMBER WHEN PROGRAMMING THE SX-5:
« PROGRAMMING IS ONLY NECESSARY TO MAKE CHANGES TO THE STANDARD PROGRAM

PACKAGE (DEFAULT DATAI.

e DEFAULT DATA IS AUTOMATICALLY LOADED INTO THE SYSTEM MEMORIES ON POWER-
UP.

e DEFAULT DATA MAY BE RELOADED AT ANY TIME BY PERFORMING THE PROCEDURES
GIVEN IN TABLE 1. DEFAULT DATA DOES NOT AUTOMATICALLY REPLACE CUSTOMER
PROGRAMMING IN THE EVENT OF A POWER RESET. ’

e WHEN SYSTEM SWITCH 2 (SW2) IS SET TO OPEN, THE SX-5 IS IN PROGRAMMING MODE.
WHEN SW2 IS SET TO CLOSED, THE SX-5 IS IN OPERATIONAL MODE.

e PROGRAMMING CODES MAY ONLY BE DIALED FROM THE CONTROL EXTENSION.
* ALL PROGRAMMING CODES BEGIN WITH DIGIT 4. |

» THE EQUIPMENT NUMBER (EN) OF AN EXTENSION IS DEFINED AS THE SECOND DIGIT OF
THE EXTENSION NUMBER, I.E. THE EN OF EXTENSION 23 IS 3. '
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SECTION MITL9103-098-205-NA

6. INSTALLATION FORMS

Notes

* The programming codes shown in bold type indicate the system default data.

* The following tables contain the compiete list of programming codes. Only those codes which are
necessary to customize the SX-5 need to be dialed
* Full details of the features listed in the installation forms are given in MITL9103-098-105-NA.

EXTENSION CHARACTERISTICS

FEATURE DIAL _ _ _ CHECK
DESIRED
CODE
TRUNK ACCESS:
To allow EN1 access to Trunk 1 40172 — e e -
To deny EN1 access to Trunk 1 40171 e -
To allow EN1 access to Trunk 2 40182 —— — -
To deny EN1 access to Trunk 2 40181 — — —
To aliow EN2 access to Trunk 1 40272 —_—— -
To deny EN2 access to Trunk 1 40271 — e —
To allow EN2 access to Trunk 2 40282 —_——
To deny EN2 access to Trunk 2 40281 —— e —
To allow EN3 access to Trunk 1 40372 —_— -
To deny EN3 access to Trunk 1 40371 — -
To allow EN3 access to Trunk 2 40382 — -
To deny EN3 access to Trunk 2 40381 — e e —
To allow EN4 access to Trunk 1 40472 — -
To deny EN4 access to Trunk 1 40471 —_—— -
To allow EN4 access to Trunk 2 40482 — -
To deny EN4 access to Trunk 2 40481 — e -
To allow ENS access to Trunk 1 40572 —— -
To deny ENS access to Trunk 1 40571 — - -
To allow EN5S access to Trunk 2 40582 —— —
To deny ENS access to Trunk 2 40581 —— -
To allow ENE access to Trunk 1 40672 —_—— -
To deny EN6 access to Trunk 1 40671 ——
To allow EN6 access to Trunk 2 40682 — o — -
To deny EN6 access to Trunk 2 40681

Note: The Equipment Number (EN)

Page 6
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EXTENSION CHARACTERISTICS (CONT'D)

FEATURE DIAL — — _ CHECK
DESIRED
CODE
DATA LINE SECURITY:
To enable Data Line Security on EN1 40192 — -
To disable Data Line Security on EN1 40191 - -
To enable Data Line Security on EN2 40292 — e — -
To disable Data Line Security on EN2 40291 ——
To enable Data Line Security on EN3 40382 ——
To disable Data Line Security on EN3 40391 — -
To enable Data Line Security on EN4 40492 —
To disable Data Line Security on EN4 40491 — e —
To enable Data Line Security on ENS 40592 — e —
To disable Data Line Security on ENS 40591 ——— e —
To enable Data Line Security on ENG 40692 — o — -
To disable Data Line Security on EN6 40691 —
SPEED DIAL:
To allow EN1 access to Speed Dial 40102 — — —
To deny EN1 access to Speed Dial 40101 —_—— —
To allow EN2 ac'cess to Speed Dial 40202 - _
To deny EN2 access to Speed Dial 40201 - _
To allow EN3 access to Speed Dial 40302 e -
To deny EN3 access to Speed Dial 40301 ——
To allow EN4 access to Speed Dial 40402 — e - -
To deny EN4 access to Speed Dial 40401 e —
To allow ENS access to Speed Dial 40502 —— —
To deny ENS access to Speed Dial 40501 —
To allow EN6E access to Speed Dial 40602 —
To deny EN6 access to Speed Dial 40601 — e - _

Note: The Equipment Number (EN) of an extension is defined as the second digit of the Extension
Number, i.e. the EN of extension 23 is 3.
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EXTENSION CHARACTERISTICS (CONCL'D)

FEATURE DIAL _ _ _ CHECK
DESIRED
CODE
TOLL CONTROL.

To disable Toll Control on EN1 4012 e -
To assign Toll Plan 1 to EN1 40113 e e -
To assign Toll Plan 2 to EN1 40114 —
To disable Toll Control on EN2 40212 —
To assign Toll Plan 1 to EN2 40213 e
To assign Toll Plan 2 to EN2 40214 —_—— —
To disable Toll Control on EN3 40312 — e —
To assign Toll Plan 1 to EN3 40313 —— — -
To assign Toll Plan 2 to EN3 40314 —
To disable Toll Control on EN4 40412 e -
To assign Toll Plan 1 to EN4 40413 ———
To assign Toll Plan 2 to EN4 40414 - =
To disable Toll Control on ENS 40512 e —
To assign Toll Plan 1 to ENS 40513 ——
To assign Toil Plan 2 to ENS 40514 — e
To disable Toll Control on ENE 40612 — o — -
To assign Toll Plan 1 to ENG 40613 e e —
To assign Toll Plan 2 to EN6 40614 ——

Note: The Equipment Number (EN) of an extension is defined as the second digit of the Extension
Number, ie. the EN of extension 23 is 3.
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TRUNK CHARACTERISTICS

SECTION MITL9103-088-205-NA

FEATURE DIAL _ _ _ CHECK
DESIRED
CODE
START TYPE:
To define Trunk 1 to be Loop Start 43131 — — — —
To define Trunk 1 to be Ground Start 43132 — -
To define Trunk 2 to be Loop Start 43231 —— —
To define Trunk 2 to be Ground Start 43232 -
DISCONNECT TIMING.
To assign a Disconnect Timing of 60 ms to Trunk 1 43141 e
To assign a Disconnect Timing of 500 ms to Trunk 1 43142 - —
To assign a Disconnect Timing of 1.5 s to Trunk 1 43143 ——
To assign a Disconnect Timing of 4 s to Trunk 1 43144 — e —
To assign a Disconnect Timing of 60 ms to Trunk 2 43241 — e — -
To assign a Disconnect Timing of 500 ms to Trunk 2 43242 — -
To assign a Disconnect Timing of 1.5 s to Trunk 2 43243 —— -
To assign a Disconnect Timing of 4 s to Trunk 2 43244 — — — -
WAIT FOR DIAL TONE:
To assign No Wait for Dial Tone to Trunk 1 43151 —
To assign Wait 5 s for Dial Tone to Trunk 1 43152 ——
To assign Wait 1 min for Dial Tone to Trunk 1 43153 —— e —
To assign No Wait for Dial Tone to Trunk 2 43251 —
To assign Wait 5 s for Dial Tone to Trunk 2 43252 — e -
To assign Wait 1 min. for Dial Tone to Trunk 2 43253 — -
TONE-TO-PULSE CONVERSION:
To enable Tone—to—Pulse Conversion on Trunk 1 43162 -
To enabie Tone—to~Pulse Conversion and disable
Outgoing Audio until answer on Trunk 1 43163 — e —
To disable Tone—to—Pulse Conversion on Trunk 1 43161 —
To enable Tone—-to—Pulse Conversion on Trunk 2 43262 -
To enable Tone—to-Pulse Conversion and disable
Qutgoing Audio until answer on Trunk 2 43263 ———
To disabie Tone—to—Puise Conversion on Trunk 2 43261 - _

Page 9



SECTION MITL9103-098-205-NA

TRUNK CHARACTERISTICS (CONCL'D)

FEATURE DIAL _ _ CHECK
DESIRED
CODE

SUPERVISION MEANING:

To define Trunk 1 as having No Supervision 431 —— —

To define Trunk 1 as having Toll Call Supervision 43172 -

To define Trunk 1 as having Answer Supervision 43173 — -

To define Trunk 2 as having No Supervision 4327 — -

To define Trunk 2 as having Toll Call Supervision 43272 e — -

To define Trunk 2 as having Answer Supervision 43273 —— -
REVERSAL MEANING:

To define the Reversal Meaning for Trunk 1 as being

Not incoming Call or Disconnect 43181 — e -

To define the Reversal Meaning for Trunk 1 as being

Incoming Call 43182 — —— -

To define the Reversal Meaning for Trunk 1 as being

Incoming Call or Disconnect 43183 e

To define The Reversal Meaning for Trunk 2 as being

Not Incoming Cail or Disconnect 43281 —— =

To define the Reversal Meaning for Trunk 2 as being

Incoming Call 43282 ——— -

To define the Reversal Meaning for Trunk 2 as being

Incoming Call or Disconnect 43283 —— e —
TRUNK MODE SELECT:

To allow automatic access to Trunk 2 when Trunk 1 is

busy (Trunk Group Operation) 4232 ——— -

To deny automatic access to Trunk 2 when Trunk 1 is

busy (Direct Trunk Select) 4231 —_—— —
TRUNK RINGING:

To enable Trunk- 1 to ring differently to Trunk 2 4241 e -

To enable Trunk 1 and Trunk 2 to ring the same 4242
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SYSTEM SELECTION

FEATURE DIAL _ _ _ CHECK
DESIRED
CODE
TOLL PLANS:
Toll Plan 1 -
* To provide restriction on reception of
Toll Call Supervision 45132 e —
+ To provide no restriction on recsption
of Toll Call Supervision 45131 — o — -
e To provide restriction when the first
digit dialed is O 45142 —— — -
e To provide no restriction when the
first digit dialed is O 45141 —
e To provide restriction when the first
digit dialed is 1 45152 —
e To provide no restriction when the .
first digit dialed is 1 45151 — o — -
¢ To provide restriction when the second
digit dialed is O or 1 45162 — -
¢ To provide no restriction when the
second digit dialed is 0 or 1 45161 o -
* To provide restriction when the digits
dialed are 1 + area code 45172 e
e To provide no restriction when the |
digits dialed are 1 + area code 45171 — -
Toll Plan 2 -
* To provide restriction on the reception
of Toll Call Supervision 45232 —_——— -
e To provide no restriction on the re-
ception of Toll Call Supervision 45231 — e e
e To provide restriction when the first
digit dialed is O 45242 —_—
e To provide no restriction when the
first'digit dialed is O 45241 — e — -
e To provide restriction when the first
digit dialed is 1 45252 ——— -
e To provide no restriction when the
first digit dialed is 1 45251 — e
¢ To provide restriction when the second
digit dialed is O or 1 45262 —— — -
e To provide no restriction when the
second digit dialed is 0 or 1 45261 —
» To provide restriction when the digits
dialed are 1 + area code 45272 —— e
e To provide ro restriction when the
digits dialed are 1 + area code 45271 — -
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SYSTEM SELECTION (CONT'D)

FEATURE DIAL _ _ CHECK
DESIRED
CODE

SELECTABLE NUMBERING PLANS:

To select Numbering Plan 1 447 -

To select Numbering Plan 2 4472 -

To select Numbering Plan 3 4473 e e

To select Numbering Plan 4 4474 e
TRUNK BREAK/MAKE RATIO:

To select a Trunk Break/Make Ratio of 60/40 4412 ——

To select a Trunk Break/Make Ratio of 70/40 4413 ———
RINGING FREQUENCIES:

To select a Ringing Frequency of 20 Hz 4423 —— -

To select a Ringing Frequency of 25 Hz 4424 e

To select a Ringing Frequency of 17.5 Hz 4425 -
SWITCHHOOK FLASH TIMER:

To select a .Switchhook Flash Time of 150 -

750 ms an e _

To select a Switchhook Fiash Time of 150 -

1500 ms 4172 e -

To accept a Switchhook Flash as a release signal 4173 ——— -
HOLD RECALL TIMER:

To select a Hold Recall Time of 1 min 4181 — e

To seiect a Hold Recall Time of 2 min. 4182 — -

To select a Hold Recall Time of 3 min. 4183 e — -

To select a Hold Recall Time of 4 min. 4184 —— -

To select a Hold Recall Time of 5§ min. 4185 — e -

To select a Hold Recall Time of 6 min. 4186 e -

To seiect a Hold Recall Time of 7 min. 4187 — -

To select a Hoid Recall Time of 8 min. 4188 e —

To select a Hold Recall Time of S min. 4189
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SYSTEM SELECTION (CONCL'D}

FEATURE DIAL _ CHECK

DESIRED
CODE

SYSTEM RECALL TIMER:

To select a System Recall Time of 1 ringing cycle 4191 — e —
To select a System Recall Time of 2 ringing cycles 41892 —— -
To select a System Recall Time of 3 ringing cycles 4193 —
To select a System Recall Time of 4 ringing cycles 4194 e — -
To select a System Recall Time of 5 ringing cycles 4195 — — — —
To select a System Recall Time of 6 ringing cycles 4196 ——
To select a System Recall Time of 7 ringing cycles 4197 — — — _
To select a System Recall Time of 8 ringing cycles 4198 —
To select a System Recall Time of 9 ringing cycles 4189

#*TRUNK DIGIT-TO-PULSE TRANSLATION:

To select Trunk Digit—-to—Puise Transiation Plan 1 449 — o —
To select Trunk Digit-to—Pulse Translation Plan 2 4492 ———
To select Trunk Digit-to—~Pulse Translation Plan 3 4483 —— ——
To select Trunk Digit-to—~Pulse Translation Plan 4 4494 -

*ROTARY DIAL PULSE-TO-DIGIT TRANSLATION:

To select Rotary Dial~to-Digit Translation Plan 1 4401 ———
To select Rotary Dial—to-Digit Translation Plan 2 4402 ———
To select Rotary Dial-to-Digit Translation Plan 3 4403 —
To select Rotary Dial-to-Digit Translation Plan 4 4404 -

» This feature need only be considered in countries where the Pulse—to-Digit ratio is not the
standard ratio of 1:1.
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1. INTRODUCTION

1.01 Control Functions are features which may

be selected to change the day—to—day
status of the SX-5. For example, the allocation
of an extension to a different pick—up group is a
Control Function. This Section details those Con—
trol Functions, the method of seiecting them and
their status when Defauit Data is loaded.

2. TO SELECT A CONTROL FUNCTION

2.01 As with programming, the Control Func—
tions are selected by dialing the ap-
propriate digit stream from the control extension
Unlike programming, the position of system
switch 2 (SW2) does not have to be altered
when selecting a Control Function (i.e., SW2 re-
mains closed). It may also be noted that all Con~
trol Function codes begin with the digit 3, while
programming codes begin with the digit 4.

Control Extension

2.02 The extension connected to Equipment
Number 1 is known as the Control Exten—
sion. This extension may be used:

e As a conventional extension.

e To select features (Control Functions).
* To program customer data.
3. EXAMPLES

3.01 Two examples of Control Function feature
selection are given in 3.02 and 3.03.

Example 1
3.02

To define the main extension of Day Ser-
vice Ring Group 1, proceed as follows:

s Lift the Control Extension handset - dial
tone is returned.

e Dial 33135X
where:
33 - Denotes that a Ring Group is to
be altered
~ Denotes Ring Group 1
— Denotes Day Service
- Denotes that a main member is
to be defined
- Denotes the Equipment Number
of the extension

X oW -

Example 2

3.03 To store a Speed Dial number of, for in—
stance, MITEL CORP in Kanata Ontario
(1-613-592-2122), proceed as follows:

e Lift the handset of any extension - dial
tone is returned

+ Dial 352139#216135922122
where:
35 - Denotes that a Speed Dial

number is to be stored

Copyright of MITEL Corporation 1982
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2 - Denotes the Speed Dial store 3.04 The special codes which may be used in a

position

Speed Dial number are given in Table 3—1.

13 - Denotes the total number of

digits in the Speed Dial number 4. CONTROL FUNCTION CODES
9#216135922122 - Denotes the actual -

Speed Dial number (inciuding the preceding
trunk access code S, and %2, ie., Wait for
Dial Tone, see Table 3-1).

4.01 Table 4-1 contains a complete list of Con—
trol Function codes. The codes shown in
bold type indicate the default data

TABLE 3-1
SPECIAL SPEED DIAL CODES

Code

Meaning

»1

*2

*3

International End of Dialing

Pause for 5 s, then outpuise

Wait for dial tone as defined for the system

Allows manual dialed digits to be added to the end of the

speed dialed number. (Follow this code with 01-16, the
number of digits to be manually inserted)

NOTE:

Page 2
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TABLE 4-1
CONTROL FUNCTION CODES
CONTROL FUNCTION ' DIAL
CLEAR FUNCTIONS:

To clear all auxiliary members from Day Service Ring Group 1 3012
To clear all auxiliary members from Night Service Ring Group 1 3013
To clear all auxiliary members from Day Service Ring Group 2 3014
To clear all auxiliary members from Night Service Ring Group 2 3015
To clear all members of Pick-Up Group 1 3023
To clear all members of Pick—-Up Group 2 3024
To clear all Call Forwarding — All Calis 303
To clear all Call Forwarding - Busy 304
To clear Speed Call number 1 3051

To clear Speed Call number
To clear Speed Call number
To clear Speed Call number 3054
To clear Speed Call number 3055

2 3052
3
4
5
To clear Speed Call number 6 3056
7
8
9

3053

To clear Speed Call number 3057

To clear Speed Call number 3058 .

To clear Speed Call number 3088
DAY/NIGHT SERVICE:

To select Day Service Ring Groups 1 and 2 312

To select Night Service Ring Groups 1 and 2 313
MUSIC SELECTION:

To allow Background Music 3232

To deny Background Music 3231

To allow Music on Hold 3242

To deny Music on Hold 3241
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TABLE 4-1 (CONT'D)
CONTROL FUNCTION CODES

NOTE: X = The Equipment Number (EN) of the extension (1-6)
N = The number of EN's to be added (1-6)

CONTROL FUNCTION DIAL
RING GROUPS:
- Day Service Ring Group 1
To define the Main Member of the group 33138X
To add Auxiliary Members to the group 33136NX
To remove Auxiliary Members from the group 33137X
To define the Ring Delay for the group 33138C
- Day Service Ring Group 2
To define the Main Member of the group 33235X
To add Auxiliary Members to the group 33236NX
To remove Auxiliary Members from the group 33237X
To define the Ring Deiay for the group 33238C
= Night Service Ring Group 1
To define the Main Member of the group 33145X
To add Auxiliary Members to the group 33146NX
To remove Auxiliary Members from the group 33147X
To define the Ring Delay for the group 33148C
-~ Night Service Ring Group 2
To define the Main Member of the group 33245X
To add Auxiliary Members to the group 33246NX
To remove Auxiliary Members from the group 33247X
To define the Ring Delay for the group 33248C
NOTE: X = The Equipment Number (EN) of the extension (1-6)
N = The number of EN's to be added (1-5)
C = The number of ringing cycles (0-9)
PICK-UP GROUPS:
To add members to Pick-Up Group number 1 34 13NX
To remove a member of Pick-Up Group number 1 3414X
To add members to Pick—-Up Group number 2 3423NX
To remove a member of Pick-Up Group number 2 3424X
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TABLE 4-1 (CONT'D)
CONTROL FUNCTION CODES

CONTROL FUNCTION DIAL
SPEED DIAL:
To store a Speed Dial number 35ABCX
NOTE: A = A single digit (1-9) which defines the speed dial store

position.

BC = A 2-digit number indicating the total number of digits in the
directory number.
X =

The actual speed dial number to be stored The entries may
be the digits O through 9, or any of the special codes listed
in Table 3-1.
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1. INTRODUCTION

1.01 This section describes the test procedures
which are to be performed when instal-
lation and programming of the SX-5 is completes.

2. TEST PROCEDURES

General Description

2.01 The test procedures provide step—by-step

sequences of operations which recon—
struct typical usage of the features and services
provided by the SX-5. Satisfactory completion

of the test procedures confirms that the ap-—
paratus has been installed and programmed cor-—
rectly.

Performing Tests

2.02 The test procedures are detailed in the

following charts; each chart details the test
procedures applicable to one feature or service.
The order in which the tests are performed is
not important; they are listed in alphabetical order
for ease of reference.

2.03 |If any test procedure cannot be compieted
as described, check:

¢ That the procedure is applicable to the ex—
tension (i.e. the feature being tested is as—
signed to the extension).

¢ That the apparatus which provides the fea—
ture (e.g. Paging Ampilifier) is correctly in—
stalled.

e The instaliation and programming instruc—
tions detailed in Section MITL9103-098~
200-NA and Section MITLS103-098-
205-NA, respectively.

Note: When performing the following test pro—
cedures it is assumed that interaction be—
tween features will be taken into account
by the test person, e.g. the tones inciuded
in Chart 12 will not be present if the called
extension has Data Line Security enabied.

Copyright of MITEL Corporation 1982
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CHART 1
AUTOMATIC CALLBACK - BUSY

STEP ACTION VERIFICATION

To set up Automatic Callback - Busy:

1 Make an extension busy by lifting the
handset
2 Dial the busy extension's Busy tone is heard

number from a second extension.

3 Dial the digit "6" within 10 Dial tone is returned and the
seconds of receipt of busy axtension is available for
tone. normai use.

4 Replace handset of the second extension.

To answer Automatic Callback - Busy:

5 Replace the handset of the The second extension rings.
busy extension.
6 Lift the handset of the The called extension rings
second extension. and ringback tone is received by the

calling extension.

7 Lift the handset of the Ringback tone is removed
ringing extension. two-way conversation.
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CHART 2
AUTOMATIC CALLBACK - DON'T ANSWER

STEP ACTION VERIFICATION

To set up Automatic Callback - Don't Answer:

1 Dial the required extension Ringing tone is heard
2 Perform a switchhook flash Transfer dial tone is heard
3 Dial the digits "56". Dial tone is returned and the extension

is available for normal use.

4 Replace handset.

To answer Automatic Cailback — Don't Answer:

5 Lift and replace the handset The original calling
of the required. extension. extension rings with distinctive ringing.
6 Lift the handset of the The required extension rings
ringing extension. and ringback tone is received by the
calling extension.
7 Lift the handset of the Ringback tone removed
required extension. two-way conversation.
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CHART 3

CALL FORWARDING - ALL CALLS

STEP

ACTION

VERIFICATION

To set up Call Forwarding = All Calls:

1

Lift the handset at the
first extension.

Dial 58 (the Call Forwarding -
All Calis access code).

Dial the number that calls
are to be forwarded to.

Repiace the handset

Establish call to the first
extension.

Dial tone is returned.

No tone is heard

The extension is available for call
originations.

Extension to which calls are
forwarded and the first extension ring

To cancel Call Forwarding - All Calls:

6

7

Lift the handset

Dial 58 (the Call Fowarding -
All Calls access code).

Replace the handset

Establish call to the
first extension.

Distinctive dial tone is returned.

No tone is heard.

Call Forwarding - All Calls is cancelled

First extension rings.
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SECTION MITL9103-098-320-NA

CALL FORWARDING - BUSY

STEP

ACTION

VERIFICATION

To set up Call Forwarding — Busy:

1

Lift the handset at the first
extension

Dial 59 (the Call Forwarding -
Busy access code).

Dial the number that calls are to be
forwarded to.

Replace handset

Go off-hook at the first extension

Establish cail to the first
extension.

Dial tone is returned

No tone is heard.

The extension is available for normal
use.

Dial tone is returned

Extension to which calls are
forwarded rings.

To cancel Call Forwarding — Busy:

7

10

1

12

Lift the handset of the
first extension.

Dial 59 (the Call Forwarding —
Busy access code).

Replace the handset at the
first extension.
Lift handset and remain off-hook

at first extension.

Establish call to the first
extension.

Replace all handsets.

Distinctive dial tone is returned

No tone is heard

Call Forwarding will not
be cancelled until the extension goes
on—hook after dialing the code.

Busy tone is returned to
calling extension.
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CHART 5
CALL HOLD

STEP ACTION VERIFICATION

To place an established trunk call on HOLD:

1 Perform a switchhook flash The extension receives transfer
at the extension. dial tone. The trunk receives music (if
programmed and when connected).

2 Dial 55 (the Call Hold Beep tones are returned indicating
codel. the held trunk number (1 beep = trunk
1. 2 beeps = trunk 2), followed by dial
tone; the original call is held The
holding extension may make or receive
calls or access features in the normal

manner.
3 Replace handset.
To retrieve the Call at any extension
4 Lift handset Dial tone is returned
5 Dial 51 if Trunk 1 is held The extension is connected to the
or 52 if Trunk 2 is held call on hold

6 Replace handset
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CHART 6
CONSULTATION HOLD/ADD-ON/TRANSFER
STEP ACTION VERIFICATION
CONSULTATION HOLD:
1 Establish a call to an extension.
2 Extension "A" performs a Extension "A” receives transfer
switchhook flash. dial tone. Extension "B" is put on
consultation hoid.
3 Extension "A" dials third Third extension rings.
party.

4 Third extension answers. Extension "A” and third extension are
connected Extension "B" remains on
consultation hold.

ADD-ON

5 Extension "A” performs All three extensions are

switchhook flash connected
TRANSFER:

6 Extension "A” goes on—hook. Extension on consuitation hoid ("B} is
connected to third extension

7 Replace all handsets.
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CHART 7
DIAL CALL PICK-UP

STEP ACTION VERIFICATION
1 Dial an extension number. Called extension rings.
2 Lift the handset of a free Dial tone is returned

extension in the same pick—up group
as the ringing extension.

3 Dial 66 (the group Pick-Up The extension is connected to the
code). incoming call.

CHART 8
DIRECT OUTWARD DIALING (TRUNK GROUP OPERATION)

STEP ACTION VERIFICATION

Trunk is free:

1 Lift handset Dial tone is returned

2 Diat Trunk Group access code. Central Office dial tone
"~ (Default = 9) is returned.

3 Dial desired digits. Distant telephone rings.

4 Replace handset

Both trunks are busy:

5 Lift handset Dial tone is returned.
6 Dial Trunk access code. Busy tone is returned
7 Go on—hook.
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DIRECT TRUNK SELECT

STEP

ACTION

VERIFICATION

Trunk is free:

1

2

3

a

Lift handset

Dial the Trunk Group access code.

(Default Trunk 1 = 9,
Trunk 2 = 8).

Dial the desired digits.

Replace handset

Dial tone is returned.

Central Office dial tone is
returned.

Distant telephone rings.

Both trunks are busy:

5
6

Lift handset

Dial the Trunk access code.
(Defauit Trunk 1 = 8,
Trunk 2 = 8).

Go on—hook.

Dial tone is returned.

Busy tone is returned.
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CHART 10
EXTENSION-TO-EXTENSION CALL

STEP ACTION VERIFICATION

Called extension free:

1 Lift handset Dial tone is returned.

2 Dial an extension number. Called extension rings; calling extension
receives ringback tone.

3 Called extension answers. Ringback tone is removed; two-way
conversation.
4 Go on-hook at called and calling
extensions.

Called extension busy:

5 Lift handset Dial tone is returned
6 Dial a busy extension number. Busy tone heard after compietion of
dialing
7 Go on-hook at calling extension.
CHART 11

POWER FAIL TRANSFER

STEP ACTION VERIFICATION

Power Failure:

1 Disconnect power cable.

2 + Lift handset of the extension Central Office dial tone
connected to Equipment Number 1. is returned.

3 + Lift handset of the extension Central Office dial tone
connected to Equipment Number 2. is returned

4 Replace handsets.

+ If a trunk is a ground start trunk, the extension must be equipped with a Ground Start Button, or
a Ground Start/Loop Start Converter.
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CHART 12
TRUNK CAMP-ON
STEP ACTION VERIFICATION
To set-up Trunk Camp-on:
1 Establish an extension—to—extension call.
2 Establish an incoming trunk call to Incoming trunk receives ringback tone.
a ring group that includes one The called extension receives one
of the busy extensions. tone burst indicating that an incoming
call is waiting.
3 Called extension goes on—hook. Called extension rings and trunk
N receives ringback tone.
4 Called extension lifts handset. Incoming trunk and called extension are
connected.
CHART 13

VOICE PAGING

STEP ACTION VERIFICATION
1 Lift handset Dial tone is returned
2 Dial 61 (Paging access code). When the warning tone is heard, the

extension is connected to the paging
equipment and the user may make an
announcement

3 Go on—hook.
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INTRODUCTION

.01  The SX-5 Communications System is a re—

liable, maintenance free system which em—
ploys solid-stata technology and modular con-
struction. For these reasons, and in the interest
of simplicity, only two methods of fauit repair
need to be considerad they are:

* Complete System Replacement.
¢ Module Replacement

Copyright of MITEL Corporation 1982
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2. PREFACE

2.01 This section provides the information re—

quired by a repair person to locate and
repair any fault which mgy occur with an SX-5
Communications System. Description of the SX-
5 within this section, is contained to the detaiis
required to carry out the troubleshooting pro-
cedures detailed in MAP's 350-101 through 117.
The following documents may be used to provide
additional information where necessary:

e MITLS103-098-100-NA, General De-

scription.

e MITLO103~-098~-105-NA, Features and
Services.

e MITL9103-098-150-NA, Ordering Infor—
mation.

¢ MITL9103-098-200-NA, Shipping, Re-
ceiving and Installation Procedures.

e MITL9103-088-205-NA,  Programming
and Installation Forms.

2.02 Where fault repair requiras module re-~

placement (e.g. Trunk Moduie) a skilled
tachnician must be employed. Under no cir-
cumstances should the repair or replacemant
of fauity PCB components be carried out.

3. ENTRY INTO AN SX-3 CABINET
General

3.01 The cabinet of an SX-5 should be locked
when installation is complets and shouid
remain locked throughout normal use. Only those
persons who possess the correct door key may
then gain access to the interior of the cabinet

Levels of Entry

3.02 There are two leveis of entry into an SX-5

cabinet Level 1 Entry allows restrictad
system access. Level 2 Entry allows unrestricted
system access.

ACTIONS WHICH REQUIRE LEVEL 2
ENTRY TO THE SYSTEM MUST ONLY
BE PERFORMED BY A SKILLED
TECHNICIAN

Caution:

Page 2

Levei 1 Entry

3.03 Level 1 Entry is accomplished by uniocking
and opening the access door of the SX-5,
which then allows access to:

Systern Switches (SW1, SW2)
Resat Switch

Alarm Lamp

Trunk Connectors
Terminal Strip

Extension LED's

Reserve Power Connector
AC Powaer Cord

AC Supply Fuse

Wrist Ground Strap
Power Supply LED's.

Lavel 2 Entry

e & & 06 & & & 0 5 o @

3.04 Leyel 2 Entry is accomplished by opening

the access door, removing the two cover-
retaining screws, located at the top and bottom
of the internal blanking piate (refer to Fig 3-1),
and lifting the hinged cover. Level 2 Entry allows
access to:

All items listed in Level 1 Entry

Trunk Module

Memory Module

Subscriber Line interfacs Circuits (SLIC's)
PCB8 to PCB Jumper

Main Card

Power Supply Card

4. MAINTENANCE LED's
Location and Function

4.01 Maintenancs LED's provide an immediate

status indication of circuit divisions within
the SX-58. Tabie 4~ 1 details the location and fun—
ction of these maintenance LED's.

5. TROUBLESHOOTING PROCEDURES
Genaral

8.01 The troubieshooting procedures given in

this section are in the form of MAF's. An
introduction to the uss of MAP's is given in Paras.
8.04. to 5.07. Having located a fauit the ap~—
propriate repair action (given in the MAP) should
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COVER RETAINING
SCREW

COVER RETAINING

Q A
' i

TYPICAL

FUSE

G~ TRUNK 2

SYSTEM
SWITCHES

TRUNK

TRUNK 2

= TRUNK !

PAGING
MUSIC ON HOLB
EXTENSION 1

EXTENSION 2

JH— EXTENSION 4
AL}~ EXTENSION §
[} EXTENSION 8

EXTENSION 3

RESERVE POWER
L~" CONNECTOR

X5221R3

Fig. 3-1 SX-5 Equipment Cabinet
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TABLE 4-1
MAINTENANCE LED’s
LED LLOCATION STATUS MEANING
~ ALARM Level 1 Entry ON Memory Module OK
(1 OF) immediately below the
Reset Switch FLASHINGY Memory Module fauit
EXTENSION Level 1 Entry ON Line circuit seized
& OF) adjacent to the terminal
strip. OFF Line circuit free
POWER Level 1 Entry ALL ON Power supplies correct
SUPPLY below the terminal
(4 OPF) strip. 1 OR Power supply fault
MORE OFF
WATCHDOG Level 2 Entry, ON System processor OK
{1 OF) in the top left-hand
corner of the Main FLASHING System processor fault
Card

+ The Alarm Led flashes for 8 seconds after Power—up or System Reset, this does not indicate

a Memory Module Fauit

be carried out and the system returned to normal
operation.

Precautions

5.02 When troubleshooting the SX-5 certain

precautions must be observed, particularly
when handling modules or using test equipment
to measure voltages. The precautions are as fol—
lows: '

(a The wrist ground strap, located inside the
door of the SX-5, must be worn when
making either a Level 1 or a Level 2 Entry
to the system or when handling modules.

(b) Conductive packages should be grounded
prior to removal and replacement of con-
tents. Suspected faulty cards should be
placed in conductive packages to prevent
further damage.

(¢} When removing or replacing modules from
the SX-5 ensure that power is first
switched off, but maintain good ground
connections to the equipment

Page 4

{d) Handle modules, as far as practical, by the
edges. Avoid contact with exposed elec—
trical connections.

Test Equipment and Tools

5.03 A minimum of equipment is required to
troubleshoot an SX-5, which is as follows:

e A muitimeter, capable of 0-1 Kohm and
0-120 V measurement
e A Phillips screwdriver.

Environmental Conditions

5.04 When a fault occurs, and prior to

troubleshooting procedures being carried
out, the following environmental conditions
should be investigated as possible causes of the
fauit

{a) Physical Environment — Do adequate ven-
tilation, cooling and low humidity conditions
prevail?

{b) Electrical Environment - Do potential sour—
ces of radio frequency interference (RFi)
exist which may affect the operation of
the SX-5, e.g. the close proximity of radio



stations, diathermy equipment and the like?
MITEL service personnel should be advised
of such circumstances where they occur.

(c) Primary Power Source - Is the primary
power source adequate, ie. are there
minimum occurrences of power surges or
interruptions, and are the applied voltage
and frequencies within acceptable limits?

(d) Grounding Requirements -~ Is the SX-5
properly grounded Note: See Section
MITL9103-098-200-NA, Shipping, Re-
ceiving and Installation Procedures.

Description of MAP’s

5.08 The SX-5 troubleshooting MAP's provide

the user with a logical sequence of opera—
tions and fault-related questions which, if used
correctly, enable an inexperienced person to
locate any fault quickly.

MAP Symbois

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

5.07 AND Block: Used to indicate a level one
step that must be performed Consists of a
square with the word AND centered in the block.

5.08 OR Block: Used to indicate a choice of
level one steps, one of which must be
performed Consists of a rectangle, with the text
centered in the biock, and with the word OR
appearing between the alternative operations.

5.09 The rectangle is also used to border in—
' structions which imply that the operations
must perform a task outside the scope of the
MAP. The text is centered in the rectangle.

5.10 Decision Block: Used to indicate a de-

cision within the level one steps which
must be made. The symbol is based on the hex—-
agon with the top and bottom sides extended.
Decision text is centered in the symbol.

5.11 START/FINISH/Jump to Block: Used to

indicate the start and finish of a MAP. Also
used to indicate "jump to” points within the MAP,
for example "go to (n)" or "return to (n)". The

SECTION MITL9103-098~-350-NA

symbol is a rectangle with semicircular ends. Text
is centered in the symbol.

Use of MAP's

5.12 The sequence of MAP operations always

starts at the top of a MAP and progresses
towards the bottom. A MOVE to another MAP
may be necessary, depending on the answers to
the questions which are contained within the DE-
CISION symbols. The destination of a MOVE is
clearly defined within the MOVE symbol. Ad-
ditional information related to ACTIONS can be
found, where necessary, on the left—hand side of
the figure, or at the references made within the
ACTION symbol.

6. DETAILED PROCEDURES

6.01 Paragraphs 6.02 - 6.10 provide detailed

descriptions of the troubleshooting pro—
cedures which require Level 2 Entry into the
system. Reference to these paragraphs is made
at relevant steps in the troubleshooting MAP's. In
performing any of these ACTIONS the caution
given in Para 3.02 and the precautions given in
Para. 5.02 must be observed.

SLIC Removal/Replacement

6.02 There are six SLIC's in an SX-5 - one per

extension — located on the main board be~-
tween the memory module and the terminal strip
(refer to Fig. 6—1). They number 1 through 6 (left
to right) and are associated with Equipment Num—
bers 1 through 6 respectively. The SLIC's are
plug—in modules which allows them to be easily
interchanged, making fault finding by process of
elimination simple.

6.03 To remove a SLIC proceed as follows:

e Remove power from the system, but
maintain the ground connection.
Put on wrist strap.
Gain access to the SLIC's (refer to Para
3.04).

* Grip each end of the SLIC between the
thumb and forefinger and carefully lift the
SLIC away from the main board.

6.04 The replacement procedures for a SLIC are
the reversal of those for the removal.

Page 5
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Trunk Module Removal/Replacement

6.05

There is one trunk module in an SX-5,
comprising two trunk circuits. The module

is iocated in the top right—hand side of the main
board (refer to Fig 6—1).

6.06

6.07

To remove a trunk module proceed as fol-
lows:

Remove power from the system, but
maintain the ground connection.

Gain access to the trunk module (refer to
Para 3.04).

Remove the three screws which secure the
module to the main board Take care not to
lose the accompanying washers.

Working in even stages from the edges of
the module, carefully separate the module
from the main board.

The replacement procedures for a trunk
moduie are the reversal of those for the

removal. Great care must be exercised to ensure
that the connecting pins are correctly seated

Page 6

Memory Module Removai/Replacement

6.08 There is one memory module in an SX-5
which is located on the left—hand side of
the main board (refer to Fig. 6-1).

6.09 To remove a memory module proceed as
follows:

e Remove power from the system, but

maintain the ground connection.

Put on wrist strap.

Gain access to the memory module (refer
to Para 3.04).

* Remove the three screws which secure the
module to the main board. Take care not to
lose the accompanying washers.

* Working in even stages from the edges of
the module, carefuily separate the module
from the main board.

6.10 The replacement procedures for a memory

module are the reversal of those for the
removal. Great care must be exercised to ensure
that the connecting pins are correctly seated.
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TRUNK
WATCHDOG MODULE PROGRAMMING ENABLE/DISABLE
LED\ l {sW2)
A\

'

———-=%————f— ) DIRECT TRUNK SELECT OR
Ue 4 o N TRUNK GROUP OPERATION (SW1)
m:nzm BUTTON
ALARM LED

MEMORY
MODULE
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suppLY = | 1

CARD

TRUNK 1

e TRUNK 2

/une CIRCUITS

\\ EXTENSION LEDS
/

00000
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eem—— TEAMINAL STRIP

POWER SUPPLY LEDS

RESERVE POWER
SUPPLY CONNECTOR
]

| e GROUND LUG

[

[T

TRANSFORMER

RINGING AC POWER POWER CORD
TRANSFORMER CORD RETAINER AND
WRIST STRAP

HOLDER

X5338R1

Fig. 6-1 SX-5 Equipment Layout
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+5 V (250 mA) TEST POINT +5 V {1 AMP) TEST POINY
o

\is—
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~24 V TEST POINT e,y -8 V TEST POINT
agel
\
'
_v@ /
GROUND LUG ="
—

X5563

Fig. 6-2 Volitage Test Points
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APPENDIX 1

GENERAL

ALO01 The following MAP's detail the proced—
ures to be carried out in order to locate
a fault on an SX-5.

Caution: Caution is necessary  during
troubleshooting of the SX-5 to
avoid possible damage to the system
electronics by static discharge. A

- simple means of avoiding the pos—
sibility of such damage, is the use of
a "Static Protection Wrist Strap” at-
tached to one cabinet hinge. MITEL
strongly advises the use of this wrist
strap wherever possible; failure to
do so can lead to improper system
operation and decreased system life. .

SECTION MITL9103-098-350-NA
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(1A} Attempt to repeat fault

(3A) Refer to Para. 4.01

SECTION MITL9103-098-350~-NA

FAULT SUSPECTED

MAP350- 101

Issue 1, May 1982

Sheet 1 of 4

(o )

=[11]

A

L |

AND

\ J

VERIFY FAULT

is fauit due to \ NO

SYSTEM ERROR /

YES

1
={31]

-— AND

\

CHECK STATUS
oF

MAINTENANCE
LED’s

C GO TO

)

Page A1-3
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FAULT SUSPECTED

MAP350~ 101

issue 1, May 1982

Shest 2 of 4

(4A) Check the status of the four

=

{4} y

Power LED’s :
(48) Check the status of the ALARM AND
LED
CHECK LED
STATUS
\
{ 5 ]
Are the FOUR NO
POWER LED’s LIT K
/ Go to
. MAP350-103 (1)
YES

Page Al1-4d

Y

<)

)




(8A) Study fault symptoms

SECTION MITLS103-098-350~-NA

FAULT SUSPECTED

MAP350- 101

Issue 1, May 1982

Sheet 3 of 4

==

y

\
s l—
is the ALARM \ YES

LED FLASHING /

/

A J

REPLACE MEMORY MODULE

]

Q FINISH )

EXTENSION
LED'S OFF

{7 o
With all \
extsnsions NO
on-hook, are all /

YES

A

ANALYSE FAULT

\

e

y

< Go to )
MAP350-106 (1)

Page A1-5
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FAULT SUSPECTED

MAP350- 101
Issue 1, May 1982

Sheet 4 of 4

(SA) Refer to Table 101 Fauit

=

Categories ' -~

Page A1-6

r{o])
AND
SELECT FAULT
CATEGORY

C FINISH )

TABLE 101
FAULT CATEGORIES
CATEGORY 63 TO

FEATURE FAULT MAP350-102 (1)
SYSTEM DEAD MAP3S0=104 (1)
SYSTEM CONTROL DEAD MAP350-105 (1)
EXTENSION FAULT MAP350-107 (1)
TRUNK FAULT MAP3S0-113 (1)
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FEATURE FAULT

MAP350- 102

Issue 1, May 1982

Sheet 1 of 2

(o )

—_ rl1]

(1A) Program the required feature.

Refer to -
MITL9103-098-105-NA - AND
{18) Attempt to repeat the fault
CONFIRM
FEATURE

PROGRAMMING

Is FAULT STILL \ NO
PRESENT ¥
/ C FINISH )

YES

\/
{ 3 Jommemne
Have ALL OTHER
FAULT NO
CATEGORIES

BEEN Y
ELIMINATED Py
MAP350-101 (7)
YES

\ )

C 60 70 () )

Page Al-7
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FEATURE FAULT

MAP350- 102

issue 1, May 1982

Sheet 2 of 2
(e )
\ A
rial
{4A) Seek advise from MITEL
Customer Service - AND
pe—
CALL MITEL

( FINISH )

Page A1-8



CAUTION:

ACTIONS WHICH REQUIRE LEVEL 2
ENTRY MUST ONLY BE PERFORMED
BY A SKILLED TECHNICIAN.

(2A) Set muitimeter to a suitable DC
voit range

(2B) Connect muitimeter as shown in
Fig. 6-2

(2C) Read voitage.

(o )

\

Are ALL POWER \ YES

SECTION MITL9103-098-350-NA

POWER FAULT

MAP350- 103

issue 1, May 1982

Sheet 1 of 4

LED’S OFF /

NO
ri2]
AND
CHECK
VOLTAGES

v
{ 3 ]
Are VOLTAGES \ VES

y

Go to
( MAP350-104 (1) )

CORRECT /

NO

\ ]

( GO TO (4) )

Y

REPORT LED FAULT to MITEL
Customer Service

Y

Lo )
MAP350-101 (1)

Page A1-8
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POWER FAULT

MAP350~ 103

Issue 1, May 1982

Shest 2 of 4

— ={4]
(4A) Gain access to the PCB Jumper.
Refer to Para. 3.04 B AND
(48) Carefully lift the PCB jumper Il
away from the PCB connectors.

REMOVE PCB
JUMPER

Y

5 ]_
Are ALL POWER \ NO

LED'S ON J

YES

— {61

(6A} Align the pins of the PCB
Jumper with the PCB connectors. | _ .

(68) Carefully push the PCB Jumper -« AND
onto the PCB connectors.

REPLACE PCB
JUMPER

v

(amn )

Page A1-10

RENEW COMPLETE SX-~5. Refer
to: MITL9103-098-150-NA
MITL9103-098-200-NA

'

C FINISH )




SECTION MITL9103-098-350-NA

POWER FAULT

MAP350- 103

Issue 1, May 1982

Shest 3 of 4

C=aD

=[71]

{7A) Refer to Trunk Module Removai AND
and Replacement, Para. 6.05

A

REMOVE TRUNK
MODULE

 J

8 !_
Are ALL POWER \ YES

LED'S ON /
NO 4
RENEW TRUNK MODULE. Refer to
Para 6.05
]
Go to
MAP350-101 (1)
 J
(g}
(9A) Refer to Trunk Moduie Removal - AND

and Repiacement, Para. 6.05

REPLACE TRUNK
MODULE

Y

( womm )

Page A1-11
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POWER FAULT

MAP350- 103

Issue 1, May 1982

Sheet 4 of 4

{10A) Refer to Memory Module

Removal and Replacement, Para.

6.08

(12A) Refer to
MTIL9103-098-150-NA and
MITLS103~098-200-NA

Page A1-12

Ce=n

~f10]

AND

—

REMOVE
MEMORY
MODULE

Y

Are ALL POWER \ YES

LED'S ON /

‘NO

\i
=ft2]

AND

RENEW
COMPLETE SX-5

C FINISH )

Y

RENEW MEMORY MODULE. Refer
to Para. 6.08

\J

C Go to )
MAP330-101 (1)
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SYSTEM DEAD

MAP350- 104

issue 1, May 1982

Sheet 1 of 4

(s )

i
ri1]

(1A} Remove supply and check it AND
with a muitimeter, if necessary i

CHECK SUPPLY
FUSE

y

Y\
{s SUPPLY FUSE \ VES
BLOWN /

NO  J

Go to
C MAP350-101 (1) )

(3A) Replace tested fuss - AND

REPLACE
ORIGINAL FUSE

(o )

Page A1-13



SECTION MITL9103-098-350-NA

SYSTEM DEAD

MAP350~ 104

Issue 1, May 1982

Shest 2 of 4
{4A) Disconnect power cable at SX-5 ¥
(48) Set muitimeter to the 110 Vac 4]
range

{4C) Connect muitimeter leads across

the Live and Neutrai of the -t AND
power cable

{4D) Ensure power is switched ON at
wall socket

(4E} Read voitage. CHECK 110 V
- SUPPLY AT SX-5

\ J

{5 e
Is 110 V \ YES

PRESENT /
NQ Y
RECONNECT POWER CABLE.
Go to
MAP350-103 (2)
{6A) Disconnect power cable at the
wall socket N 4
(6B} Set muitimeter to the 110 Vac rl6l
range
(6C) Connect mulitimetsr across the D . ’
Live and Neutrai of the wall I AND
socket
(6D) Ensure power is switched ON at
the wail socket
CHECK 110 V
(6E) Read voitage. SUPPLY AT
— WALL SOCKET

Y

C GoTO (M - D

Page A1-14



{8A) Refer to
MITL9103-098-150-NA,
Ordering information

(9A) Refer to (4) of this MAP for
detailed procedure

SECTION MITL9103-098~-350-NA

SYSTEM DEAD

MAP350- 104

Issue 1, May 1982

Shest 3 of 4

CoeD

7 l—
Is 110 V \ no
PRESENT AT
WALL /

YES &
PROVIDE 110 V MAIN SUPPLY
Go to
MAP350-101 (1)
4
‘ i3]
- AND
RENEW POWER
CABLE
4
(9]
- AND
CHECX 110 V

SUPPLY AT SX-5§

Y

CmmD

Page A1-18
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SYSTEM DEAD

MAP350~ 104

Issue 1, May 1982

Sheet 4 of 4

(11A) Refer to
MITL9103-098-150-NA and -t

 J
W
Is SYSTEM \ NO

STILL DEAD /

YES

L
rf11]

MITL9103-098-200-NA

Page A1-16

AND

RENEW
COMPLETE SX-~-5

Y

( FINISH )

L

C

Go to
MAP350-101 (1)

)
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SYSTEM CONTROL DEAD

MAP350- 105

issue 1, May 1982

Sheet 1 of 1

(o )

CAUTION:

ACTIONS WHICH REQUIRE LEVEL 2
ENTRY MUST ONLY BE PERFORMED
BY A SKILLED TECHNICIAN.

1]

(1A) Refer to Part 3, Entry into an » AND
SX-~5 Cabinet -
GAIN ACCESS
TO WATCHDOG
LED
Y
Is WATCHDOG ~ \ NO
LED FLASHING ¥
/ Go to
MAP350-101 (7)
YES
4
3]
(3A) Refer to
MITLS103-098-150-NA and -t AND

MITLS103-098-200-NA

RENEW
COMPLETE SX-5

|

C FINISH )

Page A1-17



(1A) Distonnect associated axtension

at wall jack

-
(3A) Disconnect associated cabling at

r{1]
AND
DISCONNECT
EXTENSION

2 1—
is EXTENSION \ NO -

SECTION MITL9103-098-350-NA

EXTENSION LED FAULT

MAP350- 106

Issue 1, May 1982

Sheet 1 of 2

LED STILL er/

YES

SX-5

DISCONNECT
CABLING

\J

@

\

RENEW TELEPHONE

Y

Go to
CMA%SU-‘I(H (%)) )

Page A1-19
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EXTENSION LED FAULT

MAP350- 106

issue 1, May 1982

Sheet 2 of 2
< FROM (3) )
is EXTENSION \ NO
LED STILL LIT /
YES v
RENEW CABLING
]
Go to
MAP350-101 (1)
‘ pis]
—
{SA) Refer to . '
MITL9103-098-150-NA and - AND

MITL9103-098~200-NA

‘Page A1-20

RENEW
COMPLETE SX-5

A

C FINISH )
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EXTENSION FAULT

MAP350- 107

Issue 1, May 1982

Sheet 1 of 4

- (1]
U
(1A) Attempt to set up calls from B
and to other extensions i AND
ISOLATE FAULT
is FAULT
ISOLATED TO Yes
ONE EXTENSION L/
Go to
MAP350-108 (1)
NO
|
={31]
(3A) Lift hand f the f |
andset of the fauity
extengion . i - AND

LIFT HANDSET

‘ GO TO (4) )

Page A1-21
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EXTENSION FAULT

MAP350- 107

Issue 1, May 1982

Sheet 2 of 4

(5A) Disal any extension number

Ce=e)

vy
Is DIAL TONE \ NO

PRESENT /

Page A1-22

YES
Y
r{5]
AND
DIAL AN
EXTENSION

 J

{6]
Was DIAL TONE \ NO

L

Go to
MAP350~109 (1) )

DISCONNECTED /

YES

 J

=D

REPLACE COMPLETE SX-5, Refer
to MITL9103-098-150-NA and
MITLS103-098-200-NA
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EXTENSION FAULT

MAP350- 107

Issue 1, May 1982
Sheet 3 of 4

C=e

{7 J—t
Daose CALLED \ NO
EXTENSION RING *
/ (o)
MAP350-110 (1)

YES
\j
={8]
(8A) Speak to called party. - AND
CHECK AUDIO
4
{91
Is AUDIO NO
SATISFACTORY '
/ Go to
MAP350-111 (1)
YES

 J

(e )

Page A1-23



(8A) Speak to cailed party.

C=e D

n—_

\ /
Dose CALLED \ NO

SECTION MITL9103-098-350-NA

EXTENSION FAULT

MAP350- 107

Issue 1, May 1982

Sheet 3 of 4

EXTENSION RING /

YES

L
rig]

-t - AND

CHECK AUDIO

A J
is AUDIO \ NO

L

Go to
( MAP350-110 (1) )

SATISFACTORY /

YES

Y

G

v

(Lo )
MAP350-111 (1)

Page A1-23
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SINGLE EXTENSION FAULT

MAP350- 108

Issue 1, May 1982

Sheet 1 of 3

CAUTION:

ACTIONS WHICH REQUIRE LEVEL 2
ENTRY MUST ONLY BE PERFORMED
BY A SKILLED TECHNICIAN.

—T '{11

(1A) Connect 'suspect’ telephone to
another wall jack

(18) Attempt a call sst up using the - AND
‘suspect’ telephone
ISOLATE
TELEPHONE

- v

Does FAULT \ YES
FOLLOW SET /

NO 4
RENEW TELEPHONE
4
Ga to
MAP350-101 (1)
v
{31}
(3A) R leph |
eturn telephones to original i
wall jacks bl AND

RECONNECT
TELEPHONES

4

C GO TO (4) )

Page A1-25
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SINGLE EXTENSION FAULT

MAP3EQ0- 108

issue 1, May 1982

Shest 2 of 3
( FROM (3) >
— R
{4A) Interchange the cabling of the r{4]
troublesome extension with that
of another extension at the A AND

SX-5 terminal strip
{4B) Attempt a call set up over
suspected cabling

— ISOLATE
CABLING

. [ 5 Jowme
Does FAULT YES
FOLLOW

,  CABLING /

(6A) Return cabling to original P
positions - AND

RECONNECT
CABLING

Y

Cer )

Page A1-26

4

RENEW CABLING

C

Go to
MAP350-101 (1)

)
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SINGLE EXTENSION FAULT

MAP350- 108

Issue 1, May 1982

Sheet 3 of 3

(e )

ri71]

(7A) Go to MAP350-112 (1) -t AND

TEST SLIC

 J
[ 8 Joms

\ YES
is SLIC FAULTY /

NO v

RENEW SLIC. Refer to Para. 6.02

 J

(oo )
MAP350-101 (1)

 J
rlgl

(9A) Seek advise from MITEL
Customer Service i AND

Page A1-27
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NO DIAL TONE

MAP350- 109

Issue 1, May 1982

Sheet 1 of 2

( START )

v
Has SUC BEEN  \ YES
TESTED /

NO

CAUTION:

ACTIONS WHICH REQUIRE LEVEL 2
ENTRY MUST ONLY BE PERFORMED
BY A SKILLED TECHNICIAN.

RENEW COMPLETE SX~5, Refer to
MITL9103-098-150~-NA and
MITL9103-098-200-NA

\

{2 ] C FINISH )

(2A) -Go to MAP350-112 (1) - AND

TEST SLIC

 J

\ YES
is SLIC FAULTY /

NO  J

RENEW SLIC. Refer to Para. 6.02

4

Go to )
MAP350-101 (])

Y

C coro@ )
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NO DIAL TONE

MAP350- 109

issue 1, May 1882

Sheet 2 of 2
C FROM (3) )
‘ rla]
{4A) Refer to
MITL9103-098-150-NA and - AND
MITL9103-098-200-NA
RENEW

COMPLETE SX-5

\J

( FINISH 3

Page A1-30
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NO RINGING

MAP350- 110

Issue 1, May 1382

Sheet 1 of 3

C START )

CAUTION:

ACTIONS WHICH REQUIRE LEVEL 2
ENTRY MUST ONLY BE PERFORMED
8Y A SKILLED TECHNICIAN.

r[1]

(1A) Check called extension to see B AND
if DO NOT DISTURB is enabied I

CHECK FOR DO
NOT DISTURB

\J
{2 Jommee

is DO NOT .
DISTURS YES

ENABLED on
called extension /

NO ]

p

DISABLE DO NOT DISTURS

Y

Go to
MAP350-101 (1) )

31
Does cailed \ YES
extension’'s LED
FLASH - Y

Go to
C MAP350-108 (1) )

NO .

Y

‘ GO TO (4) )
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NO RINGING

MAP350- 110

Issue 1, May 1982

Sheet 2 of 3
‘ FROM (3) )
Has called \ YES
extension’s SLIC
BEEN TESTED
NO
RENEW COMPLETE SX-5. Refer to
MITL9103~-098~-150-NA and
MITL9103-098-200-NA
v A
s{5]
FINISH
-
{5A) Go to MAP350-~112 (1) - AND :
TEST SLIC

Y
\ YES
Is SLIC FAULTY /

NO Y

RENEW SLIC. Refer to Para. 6.02

Go to
CMAPSSO-‘IO‘! (1 )

|

C GO TO (7) )
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{7A) Refer to
MITLS103-098-150-NA and
MITL9103-098-200-NA

SECTION MITLS103-098-350-NA

NO RINGING

MAP350- 110

Issue 1, May 1982

Sheet 3 of 3

{71

AND

)

RENEW
COMPLETE SX-5

 J

( FINISH )
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CAUTION:

ACTIONS WHICH REQUIRE LEVEL 2
ENTRY MUST ONLY BE PERFORMED
BY A SLILLED TECHNICIAN.

~{11]
{1A)} Refer to Grounding Instructions,
MITL9103-098-200-NA, Para. -t AND
4085
CHECK
GROUNDING

4
{ 2 Jomon
Is GROUNDING =\ NO

SECTION MITL9103-098~-350-NA

EXTENSION AUDIO FAULT

MAP350- 111

issue 1, May 1982

Sheet 1 of 3

SATISFACTORY /

YES

{3A) Disconnect the relevant
telephone cabie from the SX-5 o[3]
Terminal strip

(38) Set muitimeter to the 1 k ohm
range - AND

(3C) Place phone off-hook

(3D} Connect muitimeter across cable
Tip and Ring

(3E) Take resistance reading CHECK LOOP

PR | RESISTANCE

\ 4

G

\ )

PROVIDE SATISFACTORY
GROUNDING as per
MITL9103-098-200~NA, Para.
4.05

\j

Go to
MAP350-101 (1) )
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EXTENSION AUDIO FAULT

MAP350- 111

Issue 1, May 1982

Sheet 2 of 3
Yy
Is LOOP
RESISTANCE \ NO
LESS THAN 600
OHMS /
YES  J
REDUCE CABLE LENGTH until
resistance is within limits
Y
Go to
MAP350-101 (1)
. v
[ 5 oo
Has calling and
called \ VES
extension’s SLIC
BEEN TESTED /
Y
NO
RENEW COMPLETE SX-5. Refer to
MITLS103-098-150-NA and
MITL9103-098-200-NA
 /
] FINISH )
r{61]
(6A) Go to MAP350-112 (1) - AND

TEST SLIC

\

( GO TO (7) )
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EXTENSION AUDIO FAULT

MAP350- 111

Issue 1, May 1982

Sheet 3 of 3

| ==

 J
\ YES
Is SLIC FAULTY /

RENEW SLIC. Refer to Para. 6.02

Y

Go to
( MAP350-101 (1) )

\
‘ rig]
{8A) Refer to :
MITLS103-098-150-NA and -t AND
MITL9103-098-200-NA

RENEW
COMPLETE SX-5

A/

( FINISH )
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v CAUTION:

ACTIONS WHICH REQUIRE 'LEVEL 2
ENTRY MUST ONLY BE PERFORMED

BY A SKILLED TECHNICIAN.

{1A) Refer to SLIC Removal and

Replacement, Para. 6.02

(2A) Repeat the cail set~up using the

SuC

ri2]=

AND

same extensions

)

3}

SECTION MITL9103-098-350-NA

SLIC TEST

MAP350- 112

Issue 1, May 1982

Sheet 1 of 2

INTERCHANGE

REPEAT FAULT

Does FAULT \ YES

FOLLOW SLIC /

2

( oma )

RENEW SLIC. Refer to
MITLS103-098-150-NA
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SECTION MITL3103-098-350-NA

SLIC TEST

MAP350- 112

issue 1, May 1982

Sheet 2 of 2

{4A) Return to the MAP which
requests a SLIC Test and - AND
complete the procedures

RETURN TO
PREVIOUS MAP

C FINISH )
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SECTION MITL9103-098~350~-NA

TRUNK FAULT

MAP350- 113

issue 1, May 1982

Sheet 1 of 5§

C START )

A )

1]—

Is DIRECT
TRUNK MODE
SELECTED
NO YES
Compiete the following: Y Yy
(2A} Set SW2 to OPEN . r{2]
(2B} Lift the Control Handset - dial
tone is returned L AND
{2C) Dial 4231 - acknowledge tone -
is returned
(2D} Replaces handset . .
(2E) Set SW2 to CLOSED. SELECT
et DIRECT
TRUNK
MQODE
 /  J
- . 4
(3A) Dial trunk access ccde for (3]
Trunk 1
(3B) Repeat for trunk 2 AND
(3C) Repeat both operations from -
another extension
{3D) Note fault location and symptoms
) ISOLATE FAULT
TO TRUNK OR
EXTENSION

L /

(e )
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SECTION MITL9103-098-350-NA

TRUNK FAULT

MAP350~- 113
issue 1, May 1982
Sheet 2 of 5§

=

 J
Is FAULT \ YES
ISOLATED TO

ONE EXTENSION Y

Go to
( MAP350-114 (1) )

Yy
{5 o

Is FAULT \ YES
ISOLATED TO

ONE TRUNK ¥

Gz
MAP350-115 (1)

NO
(6A) Disconnect a trunk line from the
SX-5 S
(68) Connect a telephone directly to 61
the CO line
(6C) Attempt to set up a call - AND

(6D) Note: if the trunk is a ground
start, the extension must be
equipped with a Ground Start
Button, or a Ground Start or
Loop Start Converter

TEST CO LINE
OR EQUIPMENT

 J

C GO TO (7) )
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SECTION MITL9103-098~-350-NA

TRUNK FAULT

MAP350~ 113

Issue 1, May 1982

Sheet 3 of §

=T

A

is FAULT \ YES
PRESENT /

NO
FAULT ON CO EQUIPMENT. Notify
Telco.
C FINISH )
4
ri8l
(8A) Reconnect trunk line to SX-5 - AND
RECONNECT
TRUNK LINE
4
={g]
{94} Reestablish call -t AND

REPEAT FAULT

\

C=e D)
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SECTION MITL9103-098-350-NA

TRUNK FAULT

MAP350- 113

Issue 1, May 1982

Sheet 4 of §

C=D

rhio}

(10A) Study ail fauit-related D
information and proceed - AND

REVIEW FAULT
SYMPTOMS

]
Is the AUDIO \ NO
QUALITY
SATISFACTORY L 4
C Go to )

MAP350-116 (1)
YES

]
Are
EXTENSIONS \
RINGING WHEN YES
NO INCOMING ¥
CALLS ARE /

PRESENT Go to
MAP380-117 (1)
NO

4

‘ GO TO (13) )
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SECTION MITL9103-098-350-NA

TRUNK FAULT

MAP350- 113

issue 1, May 1982

Sheet § of §

( FROM (12) )

y

Y
{1 3 ] e
Are INCOMING \
CALLS BEING YES

DISCONNECTED ' ¥
PREMATURELY /

( Go to )
MAP350-118 (1)

{14}
Has the TRUNK \ NO
MODULE BEEN

RENEWED
YES \
RENEW TRUNK MODULE. Refer to
Para. 8.05
]
Go to
MAP350-101 (1)
]
=f15]
{15A) Refer to
MITL9103-098-150-NA and - AND
MITLS103-098-200-NA
RENEW

COMPLETE SX-5

\

C FINISH )
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SECTION MITL9103-098-350-NA

SINGLE EQUIPMENT FAULT

MAP350- 114

Issue 1, May 1982

Sheet 1 of 1

C START )

— ={1]

{1A) Refer to the site instaliation
forms and check the extension’'s

trunk rastriction, i.e. Trunk AND

Access 3 Toil Control allocation

CHECK TRUNK
RESTRICTIONS
ASSIGNED TO
THE EXTENSION

4
Is \ NO
PROGRAMMED

DATA. CORRECT
YES  J
PROGRAM CUSTOMER'S
REQUIREMENTS. Refer to
MITLS103-098-205-NA
Y
Go to
MAP350-101 (1) y
v
{3]
(3A) Fault not with programming - AND

GO TO
MAP350-104 (1)

\

C FINISH )
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SECTION MITL9103-098-350-NA

SINGLE TRUNK FAULT

MAP350- 115

issue 1, May 1982

Sheet 1 of 1

(o )

—— . v

(1A) Interchange trunk connections at el 1]
the SX-5 _
(1B) Whevre trunk 1 is suspected, - AND

repeat call attempt via trunk 1.
Where trunk 2 is suspected,
repeat cail attemp via trunk 2.

— ISOLATE TRUNK

Y

Does FAULT  \ ves
FOLLOW THE /

SX-5 TRUNK
NO
RENEW TRUNK MODULE. Refer to
Para. 6.05
Go to
MAP350-101 (1)
Y
r{3]
{3A) Fauit not with the trunk - AND

GO TO
MAP350-113 (6)

\ J

C FINISH )
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SECTION MITL9103-098-350-NA

TRUNK AUDIO FAULT

MAP350- 116

Issue 1. May 1982

Sheet 1 of 2

‘ {1}
{1A) Refer to Grounding instructions
in MITL9103-098-200-NA, e AND
Para. 4.05
CHECK _
GROUNDING

y

A
Is GROUNDING \ NO
SATISFACTORY / -

YES vy

PROVIDE SATISFACTORY
GROUNDING as detailed in
MITLS103-098-200-NA, Para.
4.05 .

Go
( MAP350-101 (1) )

\

@
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SECTION MITL9103-098-350-NA

TRUNK AUDIO FAULT

MAP350- 116

Issus 1, May 1982

Sheet 2 of 2
( FROM (2) )
Y
{3 Jumemens
Mas the TRUNK  \ NO
MODULE BEEN
RENEWED /
YES
Y
- r{4]
(4A) Refer to
MITLS103-098-150-NA and - AND
MITLS103-098-200-NA

Page A1-52

RENEW
COMPLETE SX-5

\ J

C FINISH )

\ j

RENEW TRUNK MODULE. Refer to
Para. 6.05

Y

Go to
( MAP350-101 (1) )




(1A}

Refer to site instailation forms
and chack the assignment of
reversal meanings to trunks.

SECTION MITL9103-098-350-NA

r{1]
AND
CHECK
REVERSAL
MEANING

 J

t2 bcu )
programmed
REVERSAL NO
MEANING -

PHANTOM RINGING

MAP380- 117

issus 1. May 1982

Sheet 1 of 2

COMPARE WITH
THE CO
PROVISION

YES

\ 4

&

PROGRAM THE CORRECT
REVERSAL MEANING. Refer to
. MITLS103-098-205-NA

Y

(Lo )
MAP350-101 (1)
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SECTION MITL9103-098-350-NA

PHANTOM RINGING

MAP350- 117

Issue 1, May 1982

Sheet 2 of 2

=

y

1
{3 Jommmes
Has the TRUNK \ NO
MODULE BEEN /

RENEWED

YES : 4
RENEW TRUNK MODULE. Refer to
Para. 6.05
 J
Go to
MAP350-101 (1)
4
‘ rl4]
(4A) Refer to
MITL9103-098~-150-NA and -t AND

MITL9103-098-200-NA

RENEW
COMPLETE SX-5

 J

( FINISH )

Page A1-54



{1A) Refer. to site installation forms
and check that the correct
reversal meaning has been
programmaed

(3A} Refer to site installation forms
and note which Disconnect
Timing has been programmed

C START )

—

A
(1]

AND

{ 2 o

CHECK
REVERSAL
MEANING

L |

Is REVERSAL

MEANING

SECTION MITL9103-098-350~-NA

DROPPED CALLS -

MAP350~ 118

Issue 1. May 1982

Sheet 1 of 2

NO

CORRECT

YES

CHECK
DISCONNECT
TIMING

‘V

( wrow )

N’

 J
A Yyt ST
PROGRAM T

REVERSAL MEANING. Refer to
MITL3103-098-205-NA

\J

Go
MAP350

to
-101 (1) )
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SECTION MITL9103-098-350-NA

DROPPED CALLS

MAP350- 118

Issue 1, May 1982

Sheet 2 of 2

Y
Has the TRUNK \ NO
MODULE BEEN /

RENEWED
YES
RENEW TRUNK MODULE. Refer to
Para. 6.05
 J
Go to
MAP350-101 (1)
 /
‘ (5]
{SA)} Refer to
MITL9103-098-150-NA and -t AND

MITLS103-098-200~-NA

RENEW
. COMPLETE SX~5

4

( FINISH )
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