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sx-200

WARNING

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

sx -100

WARNING

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

Introduction

1.01 This Section contains information to be used when trouble-
shooting the SX-lOO/SX-200 Automatic Call Distribution Sys-

tem. The Practice is divided into seven parts and nine appendices:

a Part 1. General - gives a brief outline of the Practice and a
general introduction to the troubleshooting philosophy.

l Part 2. Maintenance Aids - describes the maintenance aids
provided by the system and gives a description of each indica-
tor, switch and display.

l Part 3. Console and Test Line Functions - contains a descrip-
tion of the maintenance functions which can be dialed from the
console or the test line.

l Part 4. Error Code Troubleshooting - describes the trouble-
shooting procedures to be used in conjunction with the system
error code displays.

l Part 5. Fault Report Troubleshooting - this Part details trou-
bleshooting procedures to be used when no error code is re-
ported.

l Part 6. SX-lOO/SX-200 Power Supply Specifications - defines
the electrical and operational specifications for the SX-
1 OO/SX-200  system power supplies.

0 Part 7. RMATS - this Part briefly discusses RMATS. For further
information, see Section MITL9105/91  lo-098-lOl-NA.

l Appendix A - MITEL  Action Procedures (MAPS).

a Appendix B - provides a series of tables of all system param-
eters.

l Appendix C - provides installation and cabling information for
the SX-lOO/SX-200 system.

l Appendix D - contains the mechanical information pertaining
to the SX-100 system in the form of MAPS  and tables.

0 Appendix E - contains the mechanical information pertaining
to the SX-200 in the form of MAPS  and tables.

l Appendix F - contains all power checks pertaining to the
SX-lOO/SX-200 system in the form of .MAPs  and tables.

0 Appendix G - details, in the form of MAPS, the procedures
required to locate and fix malfunctions in the systems.

Page 1
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l Appendix H - gives a brief description of the SUPERSET  4 set,
including physical characteristics and electrical and environ-

(+--  :

mental specifications.

l Appendix I - gives a brief description of the SUPERSET  3 set,
including physical characteristics.

Reason for Reissue

1.02 This Section has been reissued to include additional UCD
(Uniform Call Distribution) information.

1.03 It should be noted that certain sections and appendices must
be used as interlocking information for complete troubleshoot-

ing.

The SUPERSET  3 and SUPERSET  4 Sets

1.04 For test information on the SUPERSET  3 set or the SUPERSET  4
set, see Section MITLS 105/g  11 O-096-320-NA.  For Engineering

Information on the SUPERSET  4 set, see Section MITL9105/9110-096-
180-NA.

Basic Troubleshooting Philosophy

1.05 The SX-lOO/SX-200 system employs automatic diagnostics
which, in most cases, can pinpoint faults to a specific printed

circuit card. A system malfunction is generally corrected by the re-
placement of an indicated faulty circuit card with a known (good)
spare. Should the need arise, the actual shelf backplane or power
supply may be easily replaced by a new unit. The tables, MAPS and
explanations in this Practice should be sufficient in most ‘cases to
cover any problems which may arise in the field.

’

1.06 Actual field repair of components on cards, shelves or power
supplies is never done. All defective units should be returned to

MITEL, as per Section MlTL9105/911  O-096-200-NA.

2. CIRCUIT CARD AND MAINTENANCE PANEL AIDS

2.01 The SX-lOO/SX-200 system is equipped with various main-
tenance aids that will be of assistance to the repair person

troubleshooting the system. This Part is a card-by-card description
with specific reference to all indicators, switches and fuses on the
cards. In addition, the connectors and switches on the maintenance
panel are also described.

Card Shelf

. .

2.02 Figure 2-l illustrates the card locations in the equipment shelf
or shelves. A visual display of all cards is shown in Figures 2-2,

2-3(a) and 2-3(b). Fuses on the backplane of the shelf are described in \
paragraph 2.25.

Page 2



2.04 The IPC (Integrated Processor Control) contains all operating
software in the form of PROM and RAM and the microprocessor

(68A09).  There is 160 kbytes of PROM and 48 kbytes of RAM. Of the 48
kbytes of RAM, 34 kbytes are write-protected and the remaining 14
kbytes are not write-protected. All customer memory is protected
from power failure by a card-mounted battery pack When an IPC is
shipped, the batteries are turned off (see Set :tion  MITL9105/9  l lO-096-
350-NA).  The batteries must be turned on before the IPC can be
programmed. The actual Generic information is contained in the PROM
and is non-volatile (see Figure Z-2).

2.05 There is a RAM Load button that will enable a RAM data load
from a recording device. This card also contains a LED that will

be lit to indicate that the RAM batteries are charging. In addition to the
RAM batteries LED, there are three other LEDs:

SECTION MITL91 OS/91  lo-096-350~NA

!-
2.03 Both the SX-100 and SX-200 systems employ a minimum num-

ber of cards in the card shelf (Figure 2-2 and Figures 2-3(a) and
(b)). These cards may be used in either system, minimizing stocking
and control problems for field maintenance.

IPC Card

1 . The top LED, when flashing, indicates that the automatic diag-
nostics are running. The LED will not flash (the diagnostics do
not run) when the system is in Programming Mode, or when
less than four speech paths are idle. Under these circumstances
the LED may be on or off; its state has no special meaning.

2 . The second LED, when lit, indicates that the system is in the
programmable mode.

3. The third LED, when lit, indicates that the RS-232 port is in use.

4. The fourth LED if supplied, when lit, indicates that the system is
functioning normally.

Scanner Card

2.06 The Scanner card (Figure 2-2) contains a 2-digit display which
is used to display faulty card positions. It may be used in

conjunction with the test line to display the status of selected circuits
and to support the customer data Load and Dump. The 2-digit display
is read from top to bottom. If a card is malfunctioning, the display will
show the position number of the faulty card (01-22 for equipment
shelf 1, and 31-42 for the SX-200 equipment shelf 2).

2.07 When used in conjunction with the test line, the display shows
the status of the receiver and/or the speech path which has

been selected. The top display shows the receiver status and the
bottom display shows the speech path status. The customer data can
be dumped or loaded in blocks. The displays used are shown in Table
2-l. This card also contains the night bells and night service relays.

Page 3
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Figure 2-l Equipment Shelf
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(..A TABLE 2-l
SCANNER DISPLAYS

Display Meaning

A Available - not in use
C Conversation - in use
E Error - found faulty by diagnostics
F Found - in use by test line
0 Optional - no specific circuit selected

AA Beginning of Data Load
01-99 Each Record increments
00-30 Scanner display

EE Checksum Error on Data Load

2.08 The Master Reset button is used in the initial programming
process as part of the RAM clearing procedure and may also be

used to reset the system. When the Master Reset button is pressed,
the processor is momentarily turned off, all existing calls are dropped,
and all system crosspoints are released. The processor then starts, and
the diagnostics begin operating, in the same manner as when the
system power is first turned on.

2.09 The Baud Rate switch selects the RS-232 port baud rate as
either 300 or 1200 baud. The number of stop bits, parity and

word length is determined by the DIP switches on the face of this card.

Tone Control Card

2.10 This card provides dial tone, busy tone, ringback  tone and
miscellaneous tone, along with two DTMF generators and two

rotary dial generators which are used for diagnostic tests. The DTMF
generators are also used when dialing from the console. The four
thumbwheel switches used with the test line and programming are
also located on the tone control card. In addition, the circuits for Page
1 and Page 2 outputs, and the Music-on-Hold inputs are located on
this card (see Figure 2-2).

2.11 Tone Control Thumbwheel Switches. The four thumbwheel
switches on the Tone Control card are used in conjunction with

programming, maintenance and load functions. The number settings
read from top to bottom. Programming functions are shown in Table
2-2.

(a) Maintenance Functions: The thumbwheel switches may be
used in conjunction with the test line to select receivers and
speech paths. The top two switches are used to select a re-
ceiver by setting the switches to the last digits of the required
receiver equipment number (even numbers only, 90-20). If set
to 99, any free receiver will be selected. The bottom two
switches are used to select a speech path (01-31 for speech
paths, or 32 for the Music-on-Hold speech path). If set to 99,
any free speech path will be selected. When not using the test

Page 5
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Figure 2-2 Equipment Cards
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1.

(..:-.

TWO VERSIONS OF CO TRUNK CIRCUIT CARD 91 lo-01  l-000 DO EXIST

TRUNK CONTROL SWITCHES

BUSV  SWlTCJiES
TRUNK 3

LOOP/GROUND
START SWITCHES

THIS IS A NONMODULAR CO TRUNK CARD.
IT HAS THE A6ILIT-V TO MAKE FOUR
INDIVIDUAL TRUNKS EITHER LOOP OR
GROUND START.

9110-011-000 (MODULAR)

TRUNK CONTROL SWITCHES

lOlm_l.rUmll 1 BUSY SWITCHE$

LOOP/GROUND
START SWITCHES

THIS IS THE MODULAR CO TRUNK CARD.
FOUR INDIVIDUAL TRUNKS MAV BE SET
FOR EITHER LOOP OR GROUND START.

TWO VERSIONS OF E&M TRUNK CIRCUIT 9710-013-000 DO EXIST

9110-013-000
1

c
I 600  OHMS I

P-WIRE

J /4-WIRE  i-i Lii 900 I I II

L OH

TRUNK CONTROL SWITCHES

IOIOlnnTmj, BIJSV

I
S W I T C H E S

,

SD0  OHMS

I

MOTHERBOARD

/
1 TRUNK IMPEDANCE SWITCH 1

i,,: 9 0 0  O H M S  1 r”ll

2-/4-WIRE
S W I T C H

Ill

TRUNK CONTROL SWITCHES

’ 10~ 1

I

\ I TRUNK lM+NCE SWITCH 1

1 I 2-/4-WW;SWlTCH

/ MOTHERBOARD

THIS IS A MODULAR E&M TRUNK CARD.
TWO E&M TRUNK CIRCUITS ARE ACCDMMODATED.
THE TRUNKS MAV  BE SET FOR WINK START.
STOP DIAL. 2- OR 4-WIRE OPERATION. SPEClAL
GAIN AND 600 OHMS OR 900 OHMS IMPEDANCE.

X1296R3

Figure 2-3(a) Circuit Cards
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. __ . . _

EXTERNAL EQlJ
9110-211-000 H I G H  lMPED\NCE  BUSY  “;

TRUNK CONTROL SWITCHES _

1 0  IJiiml 1 BUSY SWITCHES

/I
THE 9110-211-000  IS A TRANSFORhiER  TRUNK
CARD ACCOMMODATING FOUR CO TRUNKS.

-031-000

GND

[TRUNK 2 IMPEDANCE SWITCHES
TRUNK CONTROL SWITCHES

BUSY SWITCH

THIS IS A MODUIAR  DID/TIE TRUNK CARD.
TWO DID OR TIE TRUNKS ARE ACCOMMODATED.
TRUNKS CAN BE SET FOR WINK START, INCOMING
DIAL - OUTGOING AUTO AND DEIAV  DIAL.

Figure 2-3(b) Circuit Cards
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line for maintenance purposes, the switches should be set-to
8888.

: .:
I..._.

.I-

,. .:. (: :

(b) Load Functions: The Customer Program Dump/Load Function
requires the switches to be set to 5523 to initiate a load from
an external storage device.

TABLE 2-2
SWITCH SETTINGS

Switch
Settings

7770

7771

7772

7776

XXXn

777n

5623

Function

Enter Maintenance Console into
programming mode
Enter Supervisor Console 1 into
programming mode
Enter Supervisor Console 2 into
programming mode
Initialize System Configuration (Clear
RAM)
Take any console out of programming
mode (one of the X = any digit except 7,,
n = O-9)
Enables reset from test line (n = O-2);
Dial 555-6
Load Function

Console Control Card (Basic)

2.12 The console control card provides the interface between the
system and two consoles. Console control card number -1

(position 17) is allocated to the maintenance console connector and
the Supervisor console number 1 connector. Console control card
number 2 (position 16) is allocated to the Supervisor console number 2
connector. The card provides both voice and data signals to and from
each console (see Figure 2-2). To identify the console, the operator
may press the IDENT button. The last segment in the DESTINATION
Display identifies the console as 0 for maintenance, 1 for console 1, or
2 for console 2.

Console Control Line and Data LEDs

2.13 LINE 1 and LINE 2 LEDs,  when lit, indicate that the associated
console is active (i.e., the handset or headset is plugged in). The

designations 1 and 2 refer to the two consoles handled by the card.
The maintenance console will appear in slot 17, line 2. Console 1 will
appear in slot 17, line 1. Console 2 will appear in slot 16, line 1. Line. 2
in slot 16 is not used. The data LEDs  indicate voice pair continuity to
the console(s). The LEDs  labeled DATA 1 and DATA 2 flicker whenever
data is transmitted from the corresponding console to the console
control card (data is transmitted when any console button is pressed).
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. _  -:.  : Remote Control RMAT

2.14 The Remote Control System (RCP) card, can be fitted in slot 16
of the System shelf to provide the System console button

functions remotely, under the control of the RMAT Controller (see
Section MITL9105/9110-98-101-NA).  The main components of the RCP
card are as follows:

l The Micro-Processor Unit (MPU), which acts on commands re-
ceived from the RMAT Controller via the modem.

0 MEMORY PROM/RAM, which contains programmed memory and
scratch pad memory for storage and execution of commands.

0 MODEM, which provides the necessary tone transmitter and
receiver, and contains the handshaking circuitry required to
interface the MPU with the external 2-wire line.

a TRUNK INTERFACE, to provide the proper termination to the line
with regard to impedance, ringing and supervisory condition.

l MASTER/SLAVE INTERFACE, to enable the MPU to access the
System data bus and control lines.

Receiver Card

2.15 The dual-receiver card has two rotary dial and two DTMF re-
ceivers. Having received each dialed digit, the receiver informs

the processor and prepares for the next digit. The dual-receiver card
contains no LEDs or switches. The quad-receiver card contains four
rotary dial, four DTMF receivers, four dial tone detectors, and four sets
(two each) of LEDs labeled Al Bl,  A2 82, A3 83 and A4 B4. In each
case, the A LED indicates a busy condition and the B LED indicates a
busied-out condition.

Trunk Card

2.16 The Trunk card contains either two or four trunks depending
upon the trunk type (Figure 2-3 - four CO Trunks, two E&M Tie

Trunks, or two DID Trunks per card). These circuits provide the inter-
face between the system and the Central Office, other systems, or
other equipment. Each trunk circuit repeats dial pulse signals from the
speech path to the Tip and Ring and passes DTMF signals directly from
the speech path to the trunk for outgoing calls. The busy switches on
the trunk card may be used to make a trunk continuously busy. If the
trunk is in use when the switch is set, the existing call is not disturbed.
For exact details of the trunk busy switches, see Table 2-3.

(a) Trunk Busy/Idle LEDs:  Each trunk circuit has associated with
it a LED which shows the busy/idle status of the trunk as
follows: , ’

- Trunk circuit idle - LED OFF
- Trunk circuit seized - LED ON
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- LED FLASHING (by switch on card

(b) Trunk Incoming and Outgoing Busy Switches: Associated
with each trunk circuit are two busy switches: one for making
the trunk busy outgoing and one for making the trunk busy
incoming. Table 2-3 lists the switch settings and describes their
effect.

Standard Line Card

2.17 The Line card contains eight separate line circuits. The line
circuit detects on- and off-hook conditions, which are recog-

nized by the scanner and reported to the processor for appropriate
action. Dial signals (rotary dial or DTMF) are passed over the speech
path selected for the conversation (see Figure 2-2). The LED on each
line circuit provides an indication that the line circuit has detected an
off-hook condition. The LED is driven directly from the off-hook detect
circuit in the line circuit. It turns ON when an off-hook condition is
detected and will flash when dial pulses are sent.

The SUPERSET  Line Card

2.18 The SUPERSET  3 set or the SUPERSET 4 set requires a SUPER-
SET Line card that is not compatible with standard telephone

sets. The card contains eight separate line circuits with eight LEDs
indicating on-/off-hook conditions. The line circuits act as interfaces
between the SUPERSET  sets and the system CPU (Central Processor
Unit). The system processor continually polls all line circuits to deter-
mine calls for service, time updates, messaging, etc. No actual dial
signals are sent between the SUPERSET 3 set or the SUPERSET 4 set
and the system, as all communication is digitally sent. For further
information, see Section MITL91  OS/91  10-096-l 80-NA.

RAC

2.19 The Recorded Announcement Card (RAC) occupies one periph-
eral slot in the system and provides two different 8 second

recordings using digital solid-state storage. Messages are recorded on
the Supervisor’s console. If required, the two 8 second messages may
be linked to provide one 16 second message. In the front faceplate of
the card there are eight DIP switches. The first four switches may be
used to busy out a particular channel (two channels per recording).
The fifth and seventh switches are the write-protect switches. These
switches may be set to disable recording. In addition there are four
indicator LEDs (one per channel) that are lit when a channel is busied-
out or in use.

Maintenance Panel

2.20 At the top of the equipment cabinet -is the maintenance panel
(Figure 2-4). This panel provides the service personnel with

access to the system through the maintenance console connector and
test line terminals. Also housed on the maintenance panel are the six
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MAINTENANCE CONSOLE CONSOLE POWER COMMON MASTER
C O N S O L E NO 1 NO 2 SUPPLY CONTROL SWITCH

\ I
5

\ ! / /

SYSTEM POWER
TIP RING

“” ,’ ?EST L,NE”

. ENABLE ,

DISABLE FRANSFER

7 /
L t

MAINTENANCE CONNECTOR

i

\

POWER FAIL TRANSFER CONTROL SWITCHES
POWER ON LED

Figure 2-4 Maintenance Panel

X20BR3

Power Fail Transfer Control Switches, a System Power ON/OFF switch
and a Power ON LED.

C”

(a)

(b)

(d

(d)

Maintenance Console Connector: This connector is provided
to allow the installer/repair person to plug in a console for
administration and test purposes: i.e., to program changes in
system data.

Power Fail Transfer Control Switches: These switches are
used to control the source of a power fail transfer. A Power Fail
Transfer (PFT) may be caused: by a common control failure, by
a power failure, by the operation of a failure transfer switch’on
one of the consoles, or by operating the Master Transfer Switch
on the maintenance panel. The switches have two positions:
ENABLE and DISABLE. When set to ENABLE, the system allows i
power fail transfer to be initiated from the designated source.
When set to DISABLE, the designated source cannot initiate
power fail transfer; e.g., with the COMMON CONTROL power fail
transfer control switch set to ENABLE, a common control failure
will cause a power fail transfer. The MASTER power fail transfer
switch will set the system to power fail transfer when operated
to the TRANSFER position. The switches associated with each
console must be set to disable when that console is not in use.
If the transfer switch on a console will never be used, the
transfer enable switch may be left in the disable position at all
times.

Test Line Terminals: The test line TIP and RING terminals may
be used in conjunction with a test set (butt-in) and the thumb-
wheel switches on the tone control card, to access individual
speech paths, receivers, trunks, and lines for test purposes. The
test line also has the capability of resetting system errors,
initializing card slots, busying out and debusying receivers and
speech paths and controlling the printer port. See Part 3 for a
full description of the use of the Test Line.

The System Power: This switch has the ability to turn the
shelf power on or off. Note that this does. not turn the power
supply off, but the system will go into a Power Fail Transfer.
The system power should be disconnected from the commer- .-
cial  AC source (or DC if -48 Vdc fed) before any power supply c
maintenance is attempted.
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TABLE 2-3
L : OUTGOING/INCOMING SWITCH SETTINGS

Trunk Busy Switches:

1. Outgoing busy switches (one per trunk) can be set for either of the following conditions:

ldle Setting - Normal trunk operation.

Busy Setting - Trunk cannot be seized for outgoing call.

If the switches are not set in this manner, “Ring - Don’t Answer”, may occur.

’ 2. The “Outgoing .Busy”  condition may be set either by the outgoing busy switch, or by the
console ‘Trunk Busy-Out” function. When this condition is in effect, the incoming busy switch
affects the trunk condition ‘as follows:

Idle Setting - No answer will be given to incoming CO calls.

Busy Setting - A permanent seizure condition is given towards the CO when
the trunk is seized for the first line.

For further information, see Sections MITL9105/911  O-096-200-NA  and MITLg105/9110-096-
210-NA.

Cards External to the Shelf

2.21 There are a number of cards that are external to the equipment
shelf (shelves). These cards, and the system they are part of,

are listed in Table 2-4.

. f -. :’

The SX-200 Interconnect Card

2.22 The SX-200 Interconnect Card (Figure 2-5) provides a direct
connection between the consoles (J13, J14  and J15) and the

shelf backplane (P16 and P17). This board also contains the console
fuse for protection of the console. Directly opposite the fuse is the
RS-232 printer port J302.  For a complete description of this port, see
Section MITL9105/91  lo-096-450-NA  and Table 2-5. Plugs P301  and
P303 are the maintenance panel connector and the power supply
out-of-tolerance monitor, respectively. All power for the Interconnect
card is supplied through the power supply terminal block TB301 on the
board. Plugs J13, J14 and J15 are the console plugs. Plugs P16 and P17
provide interconnection between the Interconnect card and the shelf
backplane. Plugs P18 and P19 provide a connection between the Inter-
connect card and the Cross-Connect Field. P18 carries Night Bell Con-
tacts, Music on Hold, Tip and Ring for RMATS and Paging access
circuitry. P19 carries Tips and Rings for the card shelf slots 13 and 14.

TABLE 2-4
EXTERNAL SYSTEM CARDS

Card

Interconnect
Power Fail Transfer
Console Interface

sx-200 Figure sx-100 Figure

1 card 2 -5 1 card 2 -8
1 card 2 -6 combined
1 card (or 2, 2 -7
sx-200)
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. _ :.
-.:_:

TABLE 2-5
‘.

CONNECTORS P302, 5302 and J303
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Thus the Interconnect card does as its name implies, by providing an
interconnection between the system and external equipment, as shown
in Appendix C. Each component that terminates on the Interconnect
card is listed in Table 2-6.

The SX-200 Power Fail Transfer Card

2.23 The SX-200 Power Fail Transfer Card (Figure 2-6) provides for
the possibility of 12 CO trunks to be connected to 12 exten-

sions in the event of a commercial power or equipment failure. Two
amphenol  connectors (P20 and P21, Table 2-6) are hardwired directly
to the cross-connect field (Appendix C) to provide for power fail
transfer. All power for this card is provided through the cable harness
to the power terminal block (TBl)  at the top of the card. The power fail
transfer LED on this card, when not lit, indicates that the system is in a
power fail transfer condition.

The Console interface Card

2.24 The Console Interface Card (Figure 2-7) provides static protec-
tion for the SX-200 system against discharges to the console

and console cable. This protection is achieved by placing a series of
transient voltage suppressors between the console connections -and a
chassis ground. Any transient voltages will be routed to the ground.

2.25 The SX-100 system combines the Console Interface, Power Fail
Transfer, and Console Interconnect on one card (Figure 2-8). All

plugs on this card perform the same functions as listed in Table 2-7.
All power for the board is provided by the two terminal blocks (TB301
and TB302) fed by a cable from the power supply. In the event of a
commercial power or equipment failure, up to six CO trunks can be
automatically connected to six extensions. In addition, the board has a
Transfer LED which will go out when a transfer occurs. There are three
fuses for user ringing, user -48 Vdc;  and -48 Vdc for the console/Fl,
F2 and F3):
/t 3 r~

S h e l f  B a c k p l a n e

2.26 The same backplane and equipment shelf are used in both the
SX-100 and SX-200 systems, Field replacement of only the

backplane is not recommended; rather the whole equipment shelf
should be replaced (Figure 2-10). The backplane essentially provides
an interface between all printed circuit cards (paragraphs 2.01 - 2.18)
and extensions, trunks and miscellaneous equipment. Physically the
backplane has six 25-pair amphenol type connectors for equipment,
extensions and trunks. All power for the backplane is provided by
terminal blocks TB1/2  and TB3/4.  All PCB cards are held in position by
PCB edge connectors on the backplane, and plastic guides on the shelf.
In both the SX-lOO/SX-200 systems, the backplane power is fed by a
cable from the output of the power supply.
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..:.-.
TABLE 2-6

INTERCONNECT CARD EQUIPMENT
TERMINATIONS

r

I Component

Consoles
Shelf Backplane
Printer/Recording Device
Maintenance Panel
Power Out-of-Tolerance
Cross -Connect
Power Fail Transfer
Power  Terminal

Interconnect Card
Plug Number

J13, J14, J15
P16, P17
J302
P30  1
P302
P18, P19
P20,  P27
TB30 1

MAINTENANCE TB301
CONSOLE 1
f. ’ f” lTEcT y)l%EO”;

-_ \

>
-48 Vdc

CONSOLE
‘MAINTENANCE

I _
P16 P13

CONSOLE
INTEX~NNECT MISCELLANEOUS

F U S E J13
CABLE

1.5 AMP FAST BLO .I/

X1443R7

Figure 2-6 SX-200 Interconnect Card
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_

‘,./_ ,
: I. .-

y

P21
Fl-2A POWER
VT FAIL

48 Vdc) TRANSFER

POWER
FAIL

TRANSFER
RELAYS

I

\
POWER FAIL
TRANSFER LED
ON NORMAL
OFF SVSTEM
IN POWER FAIL TFIANSFER

POWER FAIL
TRANSFER

RELAVS
POWER FAIL
TRANSFER

NOTE: FOR CABLE INFORMATION SEE APPENDIX C

X1442R:

Figure 2-6 SX-200 Power Fail Transfer Card

J24

Figure 2-7 SX-200 Console Interface Card
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POWER FAIL
TRANSFER CABLE

P20

MISCELIANEOUS  INTERCONNECT INTERCONNECT MISCELLANEOUS
CABLE CABLE CABLE CABLE
m* P16. PI7 P19

iX TRANSFER

SECTION MITL9105/911  O-096-350-NA

TRANSFER

MAINTENANCE

I3 TB301 (SEE MAP350-404)

CAPACITOR

POWER
RESISTOR

‘303
IOT
:ONNECTO\

P I N  7 6 5 4 3 2 1

RE6ERVE BAftERYBACKUP
TB902

POWER  TERMINALS F”Se J302 J15 J14 . J13

.PIN 1 -46 Vdc C O N S O L E F3 1.5 AMP RS-232 FORT ATT CONSOLE 1 ATT CONSOLE 2 MAINTENANCE

PIN 2 0 V 46 Vdc F2 .S AMP (PRINTER OR CONSOLE

90 Vat  RINGING Fl .5 AMP ;=‘&‘t””

!@

NOTE: FOR CABLE INFORMATION SEE APPENDD: C.

Y1AAi

.:

\

Figure 2-8 SX-100 Interconnect, Console Interface, rower rail  I ransfer  Gara
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(SEE MAP350-SMJ
TB1/3 PS/Pll P3/P9 Pl/P7

I N 1 2 3 4 5 6 7

PIN 21
CARD SLOT 19

TB2/4
(SEE MAF-350~504)

PB/PlZ W/P10 PZ/PB

Figure 2-9 Backplane

3. CONSOLE AND TEST LINE MAINTENANCE FUNCTIONS

3.01 The console and test line are of great importance when detect-
ing and locating a fault. Each may be used individually or they

may be used together in troubleshooting the system. This Part will
discuss first the Console Alarm LEDs and Maintenance Aids, and then
the Test Line Functions. The Console Alarm LEDs and Maintenance
Aids will include all ERROR, Supervisor access and Maintenance Func-
tion access codes in the form of tables. The Test Line Function de-
scription will include an explanation of all features available to the test
line.

Console Maintenance Functions

3.02 Each Attendant Console (Figuie  3-l) is equipped with a number
of maintenance aids and keys which are associated with main-

tenance functions. The following paragraphs describe the function of
each maintenance-associated LED and key:

(a) Minor (MIN)  Alarm LED: This LED will flash whenever the
automatic diagnostics detect a malfunction which is not suffi-
ciently serious to cause a complete system failure. Typical
examples would include receiver malfunction, speech path mal-
function or crosspoint malfunction.
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. . .-  . =@a-.;
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Figure 2-10 Equipment Shelf
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TRUNK GROUP
B U S Y  I N D I C A T O R

DIGITAL CLOCK

C A L L  W A I T I N G

A R M  I N D I C A T O R S
, BUSY  LAMP FIELD

C A L L I N G  N U M B E R  DlSpLA

C A L L E D  N U M B E R

Figure 3-1 Attendant Console
X 3 4 8 0
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:* I (b) Console (CON) Alarm LED: The Console Alarm LED flashes to c-
indicate a console malfunction. The LED will go off when the
alarm has been cleared or canceled.

(c) Major (MAJ) Alarm LED: The LED turns ON to indicate that a
malfunction has occurred which has caused the power fail
transfer relays to operate:

0 When the MAJ Alarm LED is ON, the system is automatically in
Power Fail Transfer mode.

l Typical examples of major alarms include Scanner failure or
CPU malfunction, Power Supply voltages out-of-tolerance.

l The MAJ Alarm LED, unlike the other console LEDs,  is hardwired
from the system cabinet to the console.

0 A colon in the time display indicates that the console is receiv-
ing power and the handset is plugged in.

0 A time display indicates that the system and console proces-
sors are running. It also indicates that the link from the console
control card to the console is correct. (Note: If cable is not in
correctly, time will flash or will be incomplete.)

ALARM RESET Button

3.03 This button is used to reset the flashing MIN Alarm LED and the
audible signal associated with the alarm indication. When the

button is pressed it:

l Resets the flashing LED to steady and extinguish the audible
alarm signal associated with the alarm condition.

0 Displays in the SOURCE and DESTINATION fields, details of the
alarm condition, including the location of the printed circuit
card that has malfunctioned.

3.04 A typical alarm readout in the SOURCE display is shown in
Figure 3-2. In addition, if the ALARM RESET button is pressed,

the Busy Lamp Field changes to display lines and trunks which are
locked out or have been busied-out This display remains for as long
as the ALARM RESET button is held down.

IDENT Button

3.05 If the IDENT  button is pressed when the console is idle, the
SOURCE display will show the installed firmware generic num-

ber, and its revision. The DESTlNATlON  display shows an internal firm-
ware code and the number of the console at which the key was
pressed (see Figure 3-3). If the IDENT  button is pressed when the i’ Y
Supervisor is connected to either a source or destination party, the
SOURCE and DESTINATION displays will change to show the equip-
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ment numbers and speech path number being used. The date will
appear in the time display.

Error Codes

3.06 Table 4-4 is a list of error codes displayed on the console,
indicating the card causing the malfunction and the type of

malfunction. Figure 3-2 shows a typical error display and its inter-
pretation.

Power Fail Transfer Switch

3.07 This switch (on the underside of the console), when in the
TRANSFER position, manually switches the system into power

fail transfer (unless the appropriate power fail transfer enable switch
on the maintenance panel is in the DISABLE postion). Operation of the
switch from the NORMAL to the TRANSFER position will cause all
existing calls on the transferred trunks to be released, and the MAJOR
alarm LED will light. The switch should only be operated in emergency
situations. For normal operation, the switch should be in the NORMAL
position.

Test Line Functions

3.08 The test line is on equipment number 001, and appears both on
connector Pl and on terminal posts on the maintenance panel.

It must be programmed to be an extension, and should have full trunk
access for use by maintenance personnel.

3.09 As well as its normal facilities as an extension, certain addi-
tional features exist exclusively for the test line. These are the

ability to: directly access a trunk: set and clear the busy-out con-
ditions of speech paths and receivers; clear all errors and busy-out
conditions in the system (except for trunks); and select a specific

NUMBER CIASS

DunllD
ATT INT RCL DID MAN

SOURCE

ATT RING BUSY ERR
DESTINATION

EOlZ - UNABLE TO CONNECT A SPEECH PATH TO LINE CARD
IN 04 - CARD POSITION 04 SHELF 1

031 - EQUIPMENT NUMBER 31 (SHELF 1 CARD 04, UNIT 7j
024 - SPEECH PATH TO USE 024

XllSlRl

Figure 3-2 Typical Readout
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G E N E R I C R E V I S I O N

ATT IN1  RCL  DID MAN
S O U R C E

I D E S T I N A T I O N

I I
ITERNAL  F IRMWARE C O N S O L E  N U M B E R

C O D E

figure 3-3 Typical Identification Display

speech path and receiver for use and display their status on the
Scanner card.

3.10 Most of these features require a special access code (the Main-
tenance Function code), which will normally be “555’,  but may

be different if necessary to avoid number plan conflicts. This document
assumes the use of the code 555.

Note: The rotary switches on the tone control card (slot 18) should
be set to 8888 when the test line is not being used for
maintenance purposes.

Direct Trunk Access

3.11 The test line (or console) dials 555 + 2 + nnn where “nnn” is the
3-digit equipment number of the trunk, including leading zeros.

Reorder tone indicates that the equipment number is not that of a
trunk Busy tone indicates that the trunk is busy; otherwise the line is
connected to the trunk If the trunk is a member of a group pro- .J’ ..
grammed ‘Wait for Dial Tone”, the connection is not made until dial ‘\
tone is received.
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To Busy and Clear Busy-Out Receivers and Speech Paths

3.12 The test line (or console) dials:

555 + 33 + nn (where nn = the 2-digit speech path) to busy
out the speech path

OR

555 + 43 + nn (where nn = the 2-digit speech path) to clear a
busied-out speech path

OR

555 + 3 + nnn (where nnn = the 3-digit receiver equipment
number) to busy out a receiver

OR

555 + 4 + nnn (where nnn = the 3-digit receiver equipment
number) to clear a busied-out receiver.

Reorder tone indicates that the number is invalid and dial tone in-
dicates that the operation is completed.

Clear All Errors

3.13 The test line (or console) dials 555 + 1. Dial tone is returned. All
outstanding minor alarms are cleared. All busied-out receivers,

generators and speech paths are set back to normal and the diagnostic
tests are restarted.

Select a Speech Path and/or a Receiver

3.14 This procedure is used to select a speech path and/or a re-
ceiver when the test line goes off-hook

3.15 The top two switches on the tone card select the receiver to be
used, set up as the last two digits of the receiver equipment

number (even numbers, 90-20). If set to 99, any free receiver is used
(Figure 3-4).

3.16 The bottom two switches select the speech path to be used,
set up as the speech path number (Ol-31), or the Music-

on-Hold speech path may be selected as 32 (in which case no receiver
will be connected). If set to 99, .any free..speech  path is used. When the
switches are set and the test line goes off-hook, the system waits for
the selected speech path to become free and seizes it. It then waits for
the selected receiver to. become free: A busied-out speech path- or
receiver may be selected; the speech path may be accessed, but the
receiver will not respond to dialing. If an illegal number is set up, no
device will be selected.

3.17 The two 7-segment displays on the- Scanner card show the
status of the receiver and/or speech path when a specific one

has been selected. The top display is for the receiver and the bottom
display is for the speech path. The readouts are:
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a A - Available - not in use (- -,
a C - Conversation - in use
l E - Error - found faulty by diagnostics
l F - Found - in use by test line
a 0 - Optional - no specific circuit selected.

3.18 Once the test line has obtained a speech path and a receiver, it
does not change its selection until it originates a new call

(changing the switch settings meanwhile will cause the display to
change to reflect the status of the receiver, and speech path whose
numbers are on the switches). If a valid speech path is selected, but an
invalid receiver is selected (e.g., 91), then the line is connected to the
speech path, no receiver is selected, and no dial tone is introduced.
This provides the ability to listen to a speech path for the presence of
noise. The test line, since it has .not  been assigned a receiver, will not
time-out and revert to reorder tone. It is then possible to listen to any
unused speech path by remaining off-hook and selecting the speech
path number with the bottom two switches.

Slot Initialization Activate

3.19 Occasionally, when circuit cards are plugged into the system,
the logic circuits on the card may not reset completely. In order

to guarantee complete reset of all card logic, a slot initialization pro- :
cedure has been provided. This procedure allows the service per-
sonnel, after inserting a card into a shelf, to initialize the card slot from
the test line. To initialize the card slot, dial 555 + 5 + nn, where nn is
the card slot number (1-17 shelf 1, 31-42 shelf 2). Since inserting a
card may cause diagnostic errors, this procedure is normally followed
by dialing 555 + 1 to clear all system errors.

093 101 109 117

094 102 110 118 m--v

log5  103 111 119 I I I
096 104 112 120 B-w-

12 13 14 15 Card Position

Note: The ---- indicates the applicable
equipment number. i
Figure 3-4 Receiver Equipment Numbers
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(...
Forced Trunk Release

3.20 This feature allows service personnel to force a busy trunk into
the idle state. The test line (or console) may dial ++  20 +nnn+ 

##,  where nnn is the individual trunk equipment number and press the
RELEASE button to force release a trunk. Care should be taken when
force-releasing a trunk, as the trunk will be forced into the idle state
even if the trunk is legitimately in use.

4. CONSOLE FUNCTIONS AND ERROR CODES

4.01 Systems may be assigned a system identifier (one to three
digits) which will be unique to that system. To display the

system ID, dial ~17;  the system ID appears in the SOURCE display.
Press RELEASE button to clear the display. To change or enter the
system ID, dial ~17,  enter the l-3 digit system ID, press the RELEASE
button and the display will clear (System Option 168 must be enabled).

Current Speech Path Display

4.02 This procedure is used to display the speech path number
being used by a source or destination party. If the console has

a destination party, pressing the console IDENT button causes the
number of the speech path in use to be displayed in positions 7 and 8
of the DESTINATION display. Similarly, if the console -*has a source
party, pressing the IDENT button causes the speech path number to be
displayed in positions 7 and 8 of the SOURCE display.

Line and Trunk Status Display

4.03 This function allows the Supervisor to display certain informa-
tion regarding the status of selected lines or trunks. This fea-

ture enables MITEL  Field Engineers to diagnose malfunctions from a
remote location. To display the line or trunk status, dial x#nnn#,  where
nnn is the equipment number of the line or trunk Care should be taken
when recording the status display. The record must include any blanks,
dashes, or symbols exactly as shown in the SOURCE and DESTINATION
displays.

4.04 Tables 4-l and 4-2 are a listing of all system access codes.
Table 4-3 is the Traffic Measurement Function Codes. For a

further description, see Sections MITL9105/91  IO-096-315-NA  and
MITLS  105/9  11 O-096-450-NA.

..:. ; :: (.: :

4.05 Table 4-4 is a list of error codes that may appear on the
console during operation of the system. Table 4-5 is a list of

programming error codes that may occur during standard program-
ming of the system. Table 4-6 is a list of standard programming
confirm codes. Table 4-7 is a list of Toll Control programming error
codes that may occur during extended programming of the system.
Table 4-8 lists all Toll Control Confirm codes. Table 4-9 lists all Speed
Call error codes. Table 4-10 lists all Automatic Route Selection (ARS)
error codes and Table 4-11 lists all ARS Confirm codes. Table 4-12
lists all the SUPERSET set programming error codes. Figure 4-l illus-
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trates the console overlays available for system programming. Table (’
4-13 lists all Attendant UCD Access Codes.

::
._

._
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a
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RMAT  CONSOLE OVERLAV

LAMP SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM CODE
TEST ATT P R O G E X P R O G R E S E T DISAB CHANGE CANCEL

K.::.

D A T E  S E T
BELL READ
O F F DIAG IDENT E Q P T E N T E R

CALL NUMBER
GO ATT DIAL REDIAL ANSWER REL

(A) RMAT PROGRAMMING

P R O G R A M M I N G  C O N S O L E
( L A M P  T E S T  L E D  LIT)

L A M P
T E S T O P T I O N

DEE FEATURE EXIN TRUNK (!$gyJp  ;;g;  C A N C E L

,

NPE  LDN DAY N I G H T - - N I G H T
NUMBER NUMBER 1 2 U C

QVFLO ACCESS
GROUP CODE ADD ENTER

t 1

E Q P T
N U M B E R  N”ytER N”%ER DENY

TOLL BUSY LAMP PICKUP
N U M B E R G R O U P 2% DELETE NDCT

(6) STANDARD PROGRAMMING

Figure 4-1 Programming Overlays
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EXTENDED PROGRAMMING
(LAMP TEST LED FLASHING)

,
LAMP CONFIG/ T O L L

f

T E S T INIT CONTROL Elf

i_
DENY T R U N K ABSORB E Q P T
TOLL REV GROUP PLAN “YZO’

TABLE ACCESS NUMBER ADD ENTER
NUMBER NUMBER REDIAL

LZ==lDISPLAV ABSORB ABSORB
NUMBER COND ENTRY REPEAT UNLOCK %S

DEL. NEXT

(C) EXTENDED PROGRAMMING

EXTENDED PROGWWblMING  OVERLAV
AUTOMATIC ROUTE SELECTION

(LAMP TEST LED FLASHING)

EF “IK:” ARS CANCEL

,

n
T TABLE CODE AREA

_ QTV ..~  T A B L E
R O U T E  “W&E  ““iED

CODE TABLE
SC;ED “““c” A D D E N T E R

C H O I C E  ROliTE
v NUMBER NUMBER GROUP DIGITS DELETE ADD

T R U N K  MODIFY D I G I T S  D I G I T S  yRg Fz; DELETE NEXT
I

(0) ARS PROGRAMMING

Figure 4-l Programming Overlays (Cont’d)
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SUPER-SET PROGRAMMING OVERLAV
(LAMP TEST LED FLASHING)

I

I 1
LAMP
TEST ““kz-

CANCEL

PRIME
EQ%O.  K E Y

TRUNK
K&%0. EQPT #

gTy REVIEW ADD E N T E R

TYPE LISTED
NO.

J
C D S TOLL BUSY PICKUP ANN. CON. DELETE NEXl
NO. DENY LAMP # GROUP EQPT =

(E) SUPERSET  PROGRAMMING
X5875

Figure 4-l Programming Overlays (Cont’d)
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TABLE 4-l
SUPERVISOR FUNCTION ACCESS CODES

These codes assume the use of x  as the Supervisor Function code (Feature Number 18). For
Supervisor Function codes used in Traffic Measurement, see Section MITL9105/9110-096-
450-NA.

To cancel all call forwarding:

(a) Dial ~1,  or ~11.
(b) Dial #.
(c) Press RELEASE button.

To access an individual trunk:

(a) Dial ~20.
(b) Dial individual trunk access number

(equipment number).
(c) Dial X.
(d) Press RELEASE button.

(d) Press RELEASE button.

To make trunk group extension and
Supervisor access:

(a) Dial ~6.
(b) Dial trunk group (1 through 10).
(c) Dial #.
(d) Press RELEASE button.

To change the Direct Inward System Access
Code:

To force-release an individual trunk:

(a) Dial ~20.
(b) Dial individual trunk access n.umber

(equipment number).
(c) Dial ###.
(d) Press RELEASE button.

(a) Dial *7.
(b) Dial DISA code.
(c) Press RELEASE button.

To cancel a minor alarm (Note 1):

(a) Dial ~8.
(b) Dial #.
(c) Press RELEASE button.

To make flexible night service assignments
(Note 3):

(a) Dial ~3.
(b) Dial individual trunk access number

(equipment number).
(c) Press NIGHT 1 or NIGHT 2.
(d) Dial extension number.
(e) Press RELEASE button.

To busy out an individual trunk (Note 3):

(a) Dial x9.
(b) Dial individual access number

(equipment number).
(c) Dial x  .
(d) Press RELEASE button.

To cancel all system callbacks:

(a) Dial ~4.
(b) Dial #.
(c) Press RELEASE button.

To set the clock time:

To debusy an, individual trunk (Note 3):

(a) Dial x9.
(b) Dial individual trunk access number

(equipment number).
(c) Dial #.
(d) Press RELEASE button.

(a) Dial ~5. To change the status of all occupied clean

(b) Dial time (2-digit hour plus 2-digit rooms to occupied and needs cleaning:

minutes). (a) Dial ~10.
(c) Dial x  for PM; otherwise AM. (b) Dial x  .
(d) Press RELEASE button. (c) Press RELEASE button.

To make trunk group Supervisor access To change the status of all occupied rooms
only: in the need of cleaning to occupied clean:

(a) Dial ~6. (a) Dial ~10.
(b) Dial trunk group (1 through 10). (b) Dial #.
(c) Dial x  . (c) Press RELEASE button.
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TABLE 4-1 (CONT’D)
SUPERVISOR FUNCTION ACCESS CODES

To set up call forwarding:

(a) Dial Xl  Innn, where nnn is the
extension number of the forwarding
extension.

(b) Dial call forwarding code (l-4).
(c) Dial mmm, where mmm is the number

to which the calls are to be
forwarded.

(d) Press RELEASE button.

To cancel call forwarding for an extension:

(a) Dial Xl  lnnn,  where nnn is the
extension number of the forwarding
extension.

(b) Dial I#.
(c) Press RELEASE button.

To display call forwarding set for an
extension:

To purge and ignore the printer (Note 3):

(a) Dial ~1400.
(b) Press RELEASE button.

To enable the printer (Note 3):

(a) Dial ++14#.
(b) Press RELEASE button.

To change the date:

(a) Dial ~15  and 3- or 4-digit date (l-  or
2-digit month, 2-digit day., 2-digit
year)

(b) Press RELEASE button.

To print the room register audit (Notes 2
and 3):

(a) Dial ~16.
(b) Press RELEASE button.

(a) Dial ~1 lnnn, where nnn is the
extension number of the forwarding
extension.

(b) Press RELEASE button.

To cancel all call forwarding:

(a) Dial ~1s  or *ll#.
(b) Press RELEASE button.

To busy out an extension (Note 3):

(a) Dial Xl2nnn,  where nnn is the number
of the extension to be busied-out.

(b) Dial * .
(c) Press RELEASE button.

To debusy an extension (Note 3):

(a) Dial *12nnn,  where nnn is the number
of the extension to be debusied.

(b) Dial #.
(c) Press RELEASE button.

To  suspend the printer (Note 3):

(a) Dial ~14%  .
b) Press RELEASE button.

To change the system identity (Note 3):

(a) Dial Xl7nnn  (l-  to 3-digit ID, o-999).
(b) Press RELEASE button.

To display current system identity:

(a) Dial ~17.
(b) Press RELEASE button.

To print the ‘room status” audit (Note 2):

(a) Dial ~18.
(b) Press RELEASE button.

To print stored customer data (Note 4):

(a) Dial SC19  + n, where n is:
0 A complete print (Note 5)
1 System Options, Feature Access

Codes, Classes of Service, Hunt
Groups and Extensions

2 Trunk and Trunk Group Data
3 Special Set Data
4 Toll Control Data
5 Speed Call Data
6 Automatic Route Selection Data
JC  Systemwide Data (Note 6).

(b) Press RELEASE button.
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Notes to Table 4-1:

1 . The errors will be sequentially stacked in the memory and may be recalled
sequentially (most recent first) by repeating the above procedure.

2. Printer starts after RELEASE button is pressed.
3. Requires System Options Programming.
4. The customer must have programming access to the features in order to request a

printout.
5. This prints all sections provided the customer has programming access to the

features.
6. This will print only the systemwide speed call tables and the system special set

messages.

_]_
..z.

._
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TABLE 4-2
MAINTENANCE FUNCTION ACCESS CODES

To select any of the functions, the access code assigned for the maintenance function must b{
dialed (Feature Number 19). The code 555 is used in the following part for the maintenance code
This may be dialed from the test line or console.

To clear all errors:

(a) Dial 555 + 1.

Direct trunk or station access:

(a) Dial 555 + 2.
(b) Dial individual equipment number

(3-digit equipment number
for trunk or station).

To busy out a receiver:

(a) Dial 555 + 3.
(b) Dial equipment number of receiver.

To busy out a speech path:

(a) Dial 555 + 33.
(b) Dial speech path number (01-31).

To debusy a receiver:

(a) Dial 555 + 4.
(b) Dial equipment number of receiver.

To initiate system dump (from
console) (Note 6):

(a) Dial 555 + 71 x  - dial tone returned.
(b) Dial x14?&
(c) Press RELEASE button.

To suspend printer (Note 3):

(a) Dial 555 + 8 + * (or l),  or
(b) Dial x14x  console only.

To enable printer (Note 3):

(a) Dial 555 + 8 + x  (or 2),  test line.
(b) Dial xl4#  console only.
(c) Press RELEASE button.

To purge and ignore printer (Note 3):

(a) Dial 555 + 8 + 00, test line.
(b) Dial *1400  console only.. _
(c) Press RELEASE button.

To debusy a speech path:

(a) Dial 555 + 43.
(b) Dial speech path number (01-31).

To initialize card slot:

(a) Dial 555 + 5.
(b) Dial card slot number (01-17, 31-42).

System reset (Notes 2 and 3):

(a) Dial 555 + 6.

To print stored Customer Data:

(a) Dial 555 + 9 + n, where n is:
0 A complete print (Note 4)
1 System Options, Feature Access

Codes, Classes of Service, Hunt
Groups and Extensions

2 Trunk and Trunk Group Data
3 Special Set Data
4 Toll Control Data
5 Speed Call Data.
6 Automatic Route Selection Data

To initiate system dump (from test line): x  Systemwide Data (Note 5).

(a) Dial 555 + 71 x  and hang up.
(b) Press RELEASE button.

(b) Go off-hook.
(c) Dial 555 + 8 + # (or 2).

Notes: 1 . For Traffic Measurement Access Codes, see Section MITLg  1 OS/91  OC-096-450-NA
2. The thumbwheel switches on the Tone card must be set to 777X, where X = console

number (i.e., 0, 1 or 2).
3. If System Option 166 is enabled, system reset occurs, regardless of thumbwheel

switch settings.
4. This prints all sections.
5 . This will print only the systemwide speed call tables and the system special set

messages.
6 . To dump customer data blocks 1, 3, 4, 5, 6, 7 or 8, see Part H., Section

MITL9105/91  lo-096-500-NA.
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TABLE 4-3 _.
c

TRAFFIC MEASUREMENT FUNCTION CODES

Function
Code

Description

*130 Select Start Time. The start time for a Traffic Measurement run may be
displayed and/or set by the console Supervisor as follows:

0 Enter ~139 from keypad.
l SOURCE display shows: hhmmx (existing time)

where: hh = hours
mm = minutes
x = P if PM
x = space if AM or 24-hour clock

l Enter new start time hhmmy (new time)
where: y = % if PM

*131

y is not required if AM or 24-hour clock
l Press RELEASE button.

Select Length of Run. The run length (in multiples of 1 hour) may be
displayed and/or set by the console Supervisor as follows:

0 Enter ~131  from keypad.
l SOURCE display shows: tt (number of hours). -:.  ’
l Enter new run time tt (1 to 24).
0 Press RELEASE button.

A run length of 24 means that Traffic Measurement will run
continuously.

~132 Print Traffic Data. Traffic data may be output by the console Supervisor
as follows:

l Enter ~‘I32 from keypad.
l Press RELEASE button.

The current count held in the storage registers are output to printer
or tape.

*133 Cancel Traffic Measurement. The traffic measurement run, if in progress,
may be canceled by the Supervisor as follows:

0 Enter ~133 from keypad.
0 Press RELEASE button.

This function results in resetting the start time to 0:OO if System
Option 150 is enabled (24 hour clock) or to 12:00 if System Option
150 is not enabled. It also resets the run length to 0, and zeroes the
traffic registers. To restart traffic measurement, new start and run
times must be entered. WARNING: If a new time is entered part or
all of the Traffic Measurement may be missed.

For further codes, see Table 4-l and Table 4-2.

I
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TABLE 4-4
ERROR CODES

Code Major/
Minor

EOO 1 majort/
minor

E 0 0 2  major+/
minor

E003 major

Slot

20

20

19

Reason First three digits Last three digits See
of Destination of Destination Note
Display Display

Error in RAM Hi byte of bits found in 7.
address error

P R O M 000 to 020 PROM 7.
checksum error Page number

Clock/scanner 1 = 1st interrupt
missing, 2 = 2nd
interrupt missing

E004 minor 18 Speech path
check circuit not
“hi” when
disconnected

1 .

E005 m i n o r 18 Bias circuit not Speech path 2.
connected to number
Speech path

E006 minor 99 Speech path Speech path that other Speech 2.
(slot short has bias applied path number
not on which bias

known) was seen

E007 minor 18 Dial tone
circuit not
connected to
speech path

Speech path
number

2.

E008 minor Receiver Receiver not Receiver
Card receiving tone equipment

digits number

3.

E009  m i n o r Receiver Receiver not Receiver 3.
Card receiving pulse equipment

digits number

EOIO  m i n o r 18 Generator error Generator 4.
number (1 and 2 are
tone, 3 and 4 are
pulse)

TDuring  Power-Up sequence only.
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TABLE 4-4 (CONT’D)
ERROR CODES

c-

:.  . _ E012 minor

. . . ‘:  _’

C o d e Major/ Slot Reason First three digits Last three digits See
Minor of Destination of Destination Note

Display Display

EOll m i n o r Receiver Generator/ Speech path
Card Receiver Error number

isolated to a
speech path
NOTE - Error
could be on
receiver card or
on tone control
card (slot 18)

Line Unable to Equipment Speech path 5.
Card connect the number number

or Trunk speech path to
Card the line

programmed as
a “station” or
“trunk”

E013 minor 18 supervisory tone
missing

6.

EO’l4  m i n o r

E015 minor

EOl8  m i n o r

E019 m i n o r

Receiver Receiver dial- Receiver
Card tone detector equipment

not working number

Receiver Probable
Card receiver error

99 Speech path Speech path
(slot not shorted out (not number
known) k n o w n )

18 16 speech paths
have been found
in error, probably
a fault in the
checking circuit

3.

2.

E020 minor 16 or Excessive errors Console number
17 in console data 0 - maintenance

circuits console
1 and 2 -
Supervisor consoles

E021 minor 20 Checksum error
in RAM

8.

Page 38



I-..-

SECTION MITL9105/91  lo-096-350~NA

TABLE 4-4 (CONT’D)
ERROR CODES

Code Major/
Minor

E023 major

Slot

20

Reason

Battery
Backup
p r o b l e m

First three digits
of Destination
Display

001 = battery
switch open
002 = voltage
out-of-
tolerance

Last three digits See
of Destination Note
Display

E030 minor . . . Slot Trunk Failure 001 = no
number seize acknowledge

002 = no release
acknowledge

E088 minor Automatic
Wake-up not
answered

Extension

E096 minor

E098 minor

Slot SUPERSET  Set SUPERSET  Set
number disconnected number

- - Printer Port
disabled

E099 m i n o r - - Extension
locked out

Extension
number

Notes: 1. No more tests using the check circuit will be performed.

_- .
: .-

2. The speech path shown in the first two digits of DESTINATION display is busied-out;
a maximum of 16 speech paths may be busied-out.

3. The receiver is busied-out; maximum one receiver on a Dual-Receiver card and two
receivers on a Quad-Receiver card.

4. The generator is busied-out; maximum one. No further generator tests are
performed.

5 . No further tests on this slot are performed at this time. This error will occur if a
card is not installed for the programmed line or trunk

6 . No further test for supervisory tone presence are performed.
7. No further tests are performed.
8. E021 will reappear if the system is reset. If E021 is not cleared by initializing the

MM  and reprogramming the system, replace the IPC card.
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TABLE 4-5
STANDARD PROGRAMMING ERROR CODES

Error Kev
Code Cause Affected

Kev
Flashing Meaning

Action
Required

E O Invalid key ALL None The last key pressed Check procedure and
pressed. is invalid at this time. press correct

key.

El Invalid number. ALL None The number entered is Press key associated
out-of-range or contains with entry and
corrupted data. re-entry number.

E2 Key other than LAMP TEST, ENTER, An attempt was made to Press ENTER to transfer
ENTER or COS OPTION, CANCEL leave the current mode, the data to permanent
CANCEL FEATURE, after some parameters or CANCEL to remove
pressed. EXTN NUMBER, were changed. but before the data from the

TRUNK HUNT ENTER or CANCEL temporary store.
GROUP, was pressed. ENTER
TRUNK GROUP, may be used to
NEXT, EQPT write the new
NUMBER programming information

back to the non-volatile
RAM, or use CANCEL to
ignore all programming
changes made, since the last
time ENTER was pressed.

E3 Access code has HUNT GROUP, ACCESS Attempting to enter Press ACCESS CODE
not been entered. TRUNKGROUP CODE members into a key and enter

hunt or trunk group required access code.
before an access code has
been assigned to the group.

E4 The extension EXTN, None The extension number of Check code entered:
number or access ACCESS access code entered is 1. If code is correct,
code entered is CODE already assigned to an terminate entry,
already assigned. extension, feature, hunt remove other

group or trunk group. appearance of code
In Trunk mode, an attempt and re-enter all new
is made to delete a data.
member of a trunk group. 2. If code is incorrect,
Equipment Numbers desired press key associated
must be entered. with entry and
In Trunk Group mode, re-enter extension
an attempt is made number or access code.
to place a trunk into a trunk
group while that trunk is
currently programmed into
another trunk group.
Callback and Executive
Override conflict; i.e., trying
to enter a Callback code
while same code is assigned
to Executive Busy Override
and vice versa.

E5 Number entered EXTN NUMBER, None The extension number or Check entry. Press
contains incorrect ACCESS CODE access code is in conflict key associated with
number of digits with the existing numbering entry and re-enter
or conflicting plan. Attempting to add number.
option enabled an option to a COS
in this COS. in which a conflicting option

is enabled. Attempting to
add a System Option when
a conflicting option exists.
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TABLE 4-5 (CONT’D)
STANDARD PROGRAMMING ERROR CODES

Error Kev
Code Cause Affected

Kev
Flashing Meaning

Action
Required

E6 Incorrect EQPT NUMBER None Attempting to assign Remove conflicting
equipment an equipment number option:
number entered. that is: (a) Assign equipment

- undefined number correctly
- defined as a trunk
to an extension hunt

(JI~,‘,“,‘Y  new equipmer

group or extension
- defined as an extension to
a trunk group or a trunk
- an extension with
message registration to hunt
group or pickup group.
An equipment number
assigned to an extension
must be deleted as an
extension, before being
programmed as a trunk An
equipment number assigned
to a trunk must be deleted
as a trunk, before being
programmed as an
extension.

E6 In extension EQPT NUMBER None The equipment number Enter correct
mode, the selected to be equipment number
equipment programmed has already or delete
number is been set programmed in conflicting SUPERSET
assigned as: a the SUPERSET set programming.
call announce programming as a
port, a SUPERSET set, a single
programmed line set with appearances
SUPERSET  set or or an announce port.
a single line set
with appearances.

E6 In trunk mode EQPT NUMBER None The trunk equipment
the trunk

Delete appearances
number already has on the SUPERSET set.

selected has an appearance
appearances on on a SUPERSET set.
a SUPERSET set.

E7 System is busy. ENTER None la) Attempting to initialize (a) Wait until system is
a system while system is idle.
in use.
(b) Attempting to change (b) Wait until extension
data of an extension or trunk is idle.
or trunk while that extension
or trunk is in use. it must be
idle or busied-out.

Extension has a ENTER None - A valid message
message register

Zero message register,
register exists for

that is not zeroed
reset message waiting

this extension. or Do Not Disturb
or has a message - Extension has a
waiting, or has

and reprogram.
message waiting or

Do Not Disturb Do Not Disturb set.
set.
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TABLE 4-5 (CONT’D)
STANDARD PROGRAMMING ERROR CODES *

Error Kev Kev Action
Code Cause Affected Flashing Meaning Required

E8 Trunk or ENTER None (a) Enter proper trunk OI
equipment number equipment number.
already assigned. fb) Press ENTER.

E9 Non-Volatile RAM ENTER None Ones and Zeros test failed.
error

E 0 2 0
-20

None Non-Volatile RAM must
be initialized and/or
reprogrammed.

E022 At  Power-Up
-20

E023 At  Power-Up
-2o-o-

01

None

None

None RAM battery switches not

enabled.

Non-Volatile RAM must
be initialized and/or
reprogrammed.
Turn RAM battery

switches on.
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TABLE 4-6

STANDARD PROGRAMMiNG  (CONFIRM) CODES

Confirm
Code C a u s e

c o Attempting to assign an
equipment number for
an extension to a slot
containing a trunk card.

c o Attempting to assign an
equipment number for
a trunk to an empty
slot or a slot containing
an extension card.

c2 The busy lamp
assignment already
exists.

:

.:: ;I. .:-.

Kev
Affected

EQPT
NUMBER

EQPT
NUMBER

BUSY
LAMP

Flashing
Lamp

CONFIRM

CONFIRM

CONFIRM Check assignment:

Action
Required

Check assignment:
- If correct, press CONFIRM
button. Equipment number entered
is accepted as the number for the
equipment type being
programmed. All data associated
with the original appearance
of the equipment number
is removed.
- If incorrect, press EQPT NUMBER and
re-enter new equipment number.

- If correct, press CONFIRM button. Busy
lamp assignment is accepted for this
equipment. All data associated with origin
assignment is removed.
- If incorrect, press BUSY LAMP and
re-enter busy lamp assignment.
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TABLE 4-7 c
EXTENDED PROGRAMMING TOLL PROGRAMMING ERRORS

Error Applies to:

E O All modes

Meaning

Invalid key pressed. Consult MAP for correct
procedure. System Option 292 may not be
enabled.

El Absorb Plan mode
Trunk Group mode
Control Plan mode

Number is not within the range of the
parameter being defined. Press
parameter key defined and enter new correct
number.

E2

E3

All modes .-

Control Plan mode
Table mode

An attempt was made to leave the current mode
after some parameters were changed but before
ENTER or CANCEL was pressed. ENTER may be
used to write the new programming information
back to the non-volatile RAM, or use CANCEL to
ignore all programming changes made since the
last time ENTER was pressed.

The number entered is not valid.

E4 Table mode The table entry code is invalid for the table
programmed. This occurs in the following
situation:
1. A code of more than three digits in length for
an 800-entry or 20-range table.
2. A code not in the range of 200-999 for an
8 0 0 - e n t r y  t a b l e .

E5

E7

Table mode

Config/lnit  mode

3. A code which already exists or a code which
would be ambiguous in conjunction with the
existing table entries, for a 4-entry table.

The table is full and cannot hold the entry.

Initialization is not allowed because the Tone
Control card switches are not 7776 or the system
is not idle.

E9 Configuration mode A hardware failure was detected while clearing
the extended customer non-volatile RAM.
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TABLE 4-8
EXTENDED PROGRAMMING TOLL CONTROL CONFIRM CODES

Error

c5

Applies to:

Control Plan mode
Table mode

Meaning

An attempt was made to assign a table which is
currently assigned elsewhere. Pressing the
confirm key will de-assign the table from
wherever it was previously assigned, to assign it
to the specified place.

C6 Table mode A request has been made to delete all entries in
a table. If CONFIRM is pressed, all entries will be
de-assigned. The old data in the non-volatile
RAM will not be destroyed until the ENTER button
is pressed, and the table itself can be
reprogrammed as desired before the ENTER
button is used.

TABLE 4-9
EXTENDED PROGRAMMING SPEED CALL ERROR CODES

.-.

. . . .

Error’

El

El

Applies To:

EQPT
NUMBER

NUMBER
REDIAL

Meaning

The equipment number entered is outside the
range of valid numbers.

An invalid number redial value was entered.

E3 TABLE The table number entered is not consistent with
that allowed.

E4

E4

E5

E5

E O

ACCESS
NUMBER

NUMBER
REDIAL

ACCESS
NUMBER

NUMBER
REDIAL

An attempt was made to enter an access number
for common-use table.

An attempt was made to enter a number redial
digit for a common-use table.

GThe  access number entered already exists for
another table assigned to the same equipment
number.-

w

Number redial already exists for another table
assigned to the same equipment number (only

one number redial attribute per user is allowed).

System Option not enabled
or
Wrong key pressed
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TABLE 4-10
EXTENDED PROGRAMMING AUTOMATIC ROUTE SELECTION PROGRAMMING ERROR CODES

Error

E O

El

Applies to:

All modes

Area Code Table mode
Area/Office Code Table mode
Routing Table mode
Local Area mode
Table Quantity mode

Meaning

Invalid key is pressed

Number is not within Range

E2 All modes

E3 Office Code mode

E4 Routing Table mode

An attempt was made to leave the current
mode after parameters were changed but before
ENTER or CANCEL was pressed

The Office Code Table Number is not valid for
this configuration

An attempt was made to enter trunk group #
that is not dialed

E5

E6

E7

E8

Office Code Table mode

Routing Table mode

Config/lnit  mode

Schedule Choice mode

The Entry Office Code Table is full and cannot
hold the entry

Schedule A hours and Schedule B hours are not
mutually exclusive

Same as Toll Control programming

Trunk Group not defined in Standard
Programming

“. TABLE 4-l 1 . . .

EXTENDED PkOGRAMMING-AUTOMATIC ROUTE SELECTION CONFIRM ERROR CODE

E r r o r - . ..,Applies to: :. Meaning

C 6 AreaCode  . CF.: - A request has been made to delete all entries in
a table
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TABLE 4-12
EXTENDED PROGRAMMING ERROR CODES - SUPERSET  PROGRAMMING

Error
Code

EO

Key
Involved Explanation

This error is given when entering the SUPERSET  set I
programming if either the SUPERSET sets are not enabled, or
the Supervisor attempts to use Customer Programming of
the SUPERSET set and System Option 272 is not enabled.
This error is also given throughout the SUPERSET 4 set
programming when an invalid key is pressed.

El PRIME KEY Entering a SUPERSET set equipment number as slot 1
(equipment numbers 001-008).

El PRIME KEY Number out-of-range error. Given in PRIME KEY mode when
attempting to enter COS number, Toll Deny, Busy Lamp
number, Pickup Group number, or Call Announce Port
number.

E3 SET EQPT NUMBER Given when entering a SUPERSET  set equipment number if
the number supplied is defined within the system is
something other than a SUPERSET 4 set Also given if the
key type supplied is not valid.

E3 PRIME KEY Attempting to assign an equipment number as a SUPERSET
set when other equipment numbers previously programmed
for that slot identify the slot as other than a SUPERSET Line
card.

E4

El0

El1

El2

El3

E20

E21

SET KEY NUMBER

LISTED NUMBER

TYPE

LISTED NUMBER

TRUNK EQPT
NUMBER

LISTED NUMBER

LISTED NUMBER

Given if the key number supplies is invalid (other than 2-15).

Directory number was not entered when attempting to define
a Prime key.

Type was not entered when attempting to define a
Non-Prime key.

Directory number was not entered before defining a
Non-Prime key.

Trunk equipment number was not entered when required
when defining a Non-Prime key.

The directory number supplied is conflicting with an existing 
system access code. This error is also given when
attempting to add a key line appearance of a single line set.
The appearance of a single line set must be multiple call.

The directory supplied is invalid, because it would result in
mixing key line and multiple call appearances with the same
directory number. This error occurs when attempting to add
a Non-Prime key, and the directory number exists as either a
prime with the wrong type of appearances or a primeless list
of the wrong type (i.e., key line or multiple call).
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TABLE 4-12 (CONT’D)
EXTENDED PROGRAMMING ERROR CODES - SUPERSET  PROGRAMMING

Error Key
Code involved

E22 PRIME KEY

Explanation

This occurs when attempting to add a prime, but the
directory number supplied exists, and does not exist as a
primeless list.

This error is also given if the directory number supplied
(when adding a prime) does not exist, but conflicts with an
existing system access code.

E23 REVIEW This is given in Review mode, when the directory number
supplied does not exist, or is in conflict with an existing
system access code.

E24 REVIEW This is given in Review mode, when the directory number
supplied exists, but not as either a prime line access code -or
the access code for a primeless appearance list. This error
indicates in the first three digits of the SOURCE display who
the actual owner is.
If the first digit is 0:
-000 - 135 equipment numbers 1 to 136
-136 - 147 trunk group numbers 1 to 12
-148 - 159 hunt group numbers 1 to 12
-160 - 255 equipment numbers 161 to 256..
If the first digit is a 1:
000 - 063 service routines 1 to 64 (features).

E25 LISTED NUMBER An attempt has been made to change the DN of a Prime key,
but the new directory number (listed number) is in use or is
in conflict with an existing access code. The new listed
number for a Prime key must be unique, and cannot be that
of a primeless list even.

E26 TRUNK EQPT
NUMBER

The equipment number entered (after pressing TRUNK EQPT
NUMBER) is not that of a defined CO trunk or Dial-In trunk
The equipment number entered here must have been defined
in Standard Programming as a trunk Also, if in Review mode,
this error means that the equipment number entered (after
pressing TRUNK EQPT NUMBER) has not been used for either
a DTS or private line key.

E27 The trunk is currently assigned to a DTS appearance list. An
attempt has been made to use it for a private line key.

E28 An attempt has been made to assign a port for call announce
use but the port is currently programmed for another
function. The Call Announce Port must be dedicated to the
call announce function.
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TABLE 4-12 (CONT’D)
EXTENDED PROGRAMMlNG  ERROR CODES - SUPERSET  PROGRAMMING

Error Key
Code involved Explanation

E28 ANNOUNCE EQPT
NUMBER

Attempting to assign an equipment number as a Call
Announce Port when other equipment numbers previously
programmed for that slot identify the slot as other than a
Line card.

E30 An attempt has been made to delete a Prime key (this is
equivalent to deleting the set) and a Non-Prime key on the
set was defined. Before a set can be deleted, all Non-Prime
keys must be undefined (deleted).

E31 An attempt has been made to define a Non-Prime key when
the prime for the equipment number has not yet been
defined (the set itself has not been defined). The Prime key
must be the first key defined for a set.

E32 NEW SET EQPT
NUMBER

When attempting to move a set the equipment number
specified cannot be moved as it is not programmed as a
SUPERSET set.

E33

E33

NEW SET EQPT
NUMBER

NEW SET EQPT

When attempting to move a set to a new equipment number
that has been programmed already.

Attempting to move a SUPERSET  set to an equipment
number when other equipment numbers previously
programmed for that slot identify the slot as other than a
SUPERSET  Line card.

E40 A Prime key is being added, and the listed number is the
same as an existing primeless list. This can normally be
done, but in this case, the primeless list is not idle, so the
addition of the prime cannot be performed.

E41 Addition of a key line appearance is attempted, but cannot be
performed because the listed number is not idle. Or, addition
of a DTS or private line was attempted, but cannot be
performed because the trunk chosen for the key is not idle.

E42 An attempt has been made to delete a Prime key, but the
listed number is not completely idle. Note: All multiple call
appearances of a prime must be idle if the prime is to be
deleted; i.e., when a multiple call appearance ‘somewhere’ is
busy it will prevent prime deletion although the prime
appears idle. When this happens, use the Review mode to
find where all the appearances are, then delete each
individually. The busy one will cause an error.
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TABLE 4-12 (CONT’D)
EXTENDED PROGRAMMING ERROR CODES - SUPERSET  PROGRAMMING

irror Key
Lode

E43

Involved Explanation

-An attempt was made to delete a prime, but the set has a
message waiting, and deletion is not allowed.

E44 An attempt was made to delete a prime, but the set has a
nonzero  message register, and deletion is not allowed.

E45 An attempt was made to delete a Non-Prime/key, but the key
was not idle, and deletion is not allowed. Also given when
one of the Non-Prime keys is not idle when a deletion is
attempted.

E50 An attempt was made to add a Prime key, but 64 sets have
already been defined.

E51 An attempt was made to add a Non-Prime key which
requires an internal system resource, of which all have been
used. If any multiple call key, or an entire primeless key line
list is deleted, one resource will be freed.

E52 An attempt was made to add a Non-Prime key which
requires an internal system resource. This time, if either a
complete DTS or private line list is deleted, one internal
resource will be freed.

Special set error numbers are arranged in groups, with each numerical group having a general
significance. The groups are:

l EO - Eg No special significance.
l El0 - El9 The required parameters were not entered.
. E20 - E29 There are incompatibilities with the database values and the parameter

values being entered to define or change a key.
l E30 - E39 There are prerequisites to the operation being attempted which have not

been satisfied.
. E40 - E49 The desired operation cannot be performed due to system activity

involving the set or key selected.
. E50 - E59 The desired operation cannot be performed due to internal system

limitations.

Note: An E5 error will be given when entering (or moving) a SUPERSET  equipment number to a
slot that would indicate more than eight slots programmed.
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TABLE 4-13
ATTENDANT UCD ACCESS CODES

To program a RAD from the console:

Dial ~230
Dial RAD equipment number
Dial x to advance to next equipment number
Press RELEASE to terminate.

To program a RAC from the console:

Dial ~231
Dial RAC equipment number
Dial x to advance to next equipment number
Press RELEASE to terminate.

To delete a RAD ~230 <nnn>#,  Cancel then Release.

To delete a RAC ~231  <nnn>#,  Cancel then Release.
nnn= Eq#

To review all defined RADs and RACs:

Dial ~232
Continue to dial x to advance to next RAD/RAC
Press RELEASE to terminate.
The SOURCE display will show the equipment number in the left corner ant
a 0 or 1 in the right corner to indicate a RAD or RAC, respectively.

To record a message on the MITEL  RAC, the following procedure is used:

Dial ~240
Dial RAC equipment number
Dial *
When the attendant hears a 50 ms tone, the message may be spoken intc
handset. The recording can be up to 8 seconds in duration.
Press RELEASE to terminate.

To playback a recorded message from a RAC:

Dial ~241
Dial RAC equipment number
Dial x
Message will be heard with handset; otherwise busy tone will be heard if thf
recording is currently in use.
Press RELEASE to terminate.

The length of the messages on the devices in each Recording Group must bf
specified:

Dial ~242
Dial Recording Group access code recording duration, in ‘L-digit seconds
Press RELEASE to terminate.
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TABLE 4-13 (CONT’D)
ATTENDANT UCD ACCESS CODES

c

To specify the recording and delay time for an Agent Group:

Dial *243
Dial Agent Group access code
Dial 1
Dial Recording Group access code
Dial time delay, in 2-digit seconds
Dial x
Press RELEASE to terminate.

To review a recording assignment:

Dial ~244
Dial Agent Group access code
Dial 1
Dial x
Press RELEASE to terminate.

To delete all data associated with an Agent Group (Recording Group and delay time
assignments):

Dial ~243
Dial Agent Group access code number
Press RELEASE to terminate.

To define which Recording Group a DID Intercept will be routed to:

Dial ~233
Dial Recording Group access code
Press RELEASE to terminate.

To delete an existing DID Intercept recording:

Dial ~233
Dial #
Press RELEASE to terminate.

To define which Recording Group an Automatic Wake-up will be routed to:

Dial ~234
Dial Recording Group access code
Press RELEASE to terminate.

To delete an existing Automatic Wake-Up recording:

Dial ~234
Dial #
Press RELEASE to terminate.
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5. SYSTEM OPERATION
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General

This Part will discuss events which occur within an SX-lOO/SX-200
system during the operation of extensions, trunks, consoles and
SUPERSET  4 electronic telephone sets. From this Part the repair person
should be able to discern a basic working knowledge of the system.
Also in this Part is a series of tables which list error codes and
problems that may occur. These tables will provide a solution to each
problem, or reference a MAP in the appendices for the appropriate
remedial action.

Extension Operation

5.01 Each extension is assigned to a specific equipment number on
a specific Line card (Figure 5-l). When an extension goes off-

hook, it will complete a circuit and draw loop current. This loop current
will cause the LED (on the Line card) associated with that equipment
number to light. At this time there are up to 31 speech paths available
for assignment to the off-hook extension. Each Line card has an 8 x 32
switching matrix, providing access to 31 speech paths and one Music-
on-Hold (MOH) path (Figure 5-l). The Scanner card will detect the
off-hook condition on the Line card and report the equipment number
to the Central Processor Unit (CPU). The CPU (through its Random
Access Memory or RAM) will find a free speech path and test it, using
circuits on the Tone Control card. After the speech path is tested, the
CPU connects it to the line circuit and a free receiver is located. The
selected receiver, and dial tone from the Tone Control card, are then
connected to the free speech path (Figure 5-2).

5.02 When the first digit is dialed, it is detected by the Receiver card.
(The Scanner card reports to the CPU that the Receiver card

has a digit. The DTMF or DP information is decoded by the Receiver
card.) The digit is read by the CPU. Upon reception of the first digit, the
CPU will inform the Tone Control card to drop the dial tone. The
Receiver card will continue to monitor and decode digits until the CPU
recognizes a digit sequence or determines an invalid sequence. This
digit sequence may access a feature, a trunk, the Supervisor, or an-
other extension. If the option selected is busy, the extension will
receive busy tone from the Tone Control card.

5.03 When an extension dials a sequence that requires the use of a
feature, the CPU must first check that extension’s COS. If the

extension’s COS does not allow access to that feature it will be as-
signed (by the CPU) reorder tone from the Tone Control card. If feature
access is permitted, the CPU will act according to the memory stored
in the RAM. All information will be stored in the system’s RAM by the
CPU. It should be noted that the Scanner card. informs the CPU that the
Receiver card has a digit decoded for each digit the extension dials.
The CPU controls all tones (i.e., supervisory tones that the extension
may receive) switching them on/off at the correct rates.
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Figure S-l Speech Paths
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5.04 If the call is an inside call (within the PBX), the extension must
access a speech path as per paragraph 5.01. The receiver will

decode the first digit dialed. The Scanner card will inform the CPU that
the Receiver has ,a  decoded digit for it. The CPU will consult the RAM
as per paragraph 5.02 to determine the validity of the digit and the
action required. Until the CPU is able to confirm an action to be
performed with the digits received, all digits will be stored in the RAM.
Should the first digit or digit sequence be considered invalid by the
CPU, reorder tone (from the Tone Control card) is connected to the
speech path. A valid extension number causes the Tone Control card
to provide either ringback or busy tone (all tones are controlled by the
CPU) to the calling extension. Before actually ringing the called exten-
sion, the CPU consults its RAM to check for any form.of  Call Forward-
ing, Do Not Disturb or extension restriction (i.e., Originate Only). In
these cases, the calling extension will be forwarded or it will receive
reorder tone (from the Tone Control card).

5.05 If the call is an outside call with no dialing restriction, the
extension must be assigned a speech path (paragraph 5.02). The

CPU will locate a free trunk corresponding to the access code dialed
(see Section MITL9105/91  lo-096-270-NA).  If there is not a free trunk,

SUPPLIES
DIAL TONE,

BUSY TONE,
REORDER TONE

ONE OF EIGHT
EQUIPMENT NUMBERS

D E T E C T S
OFF-HOOK

1 1
TONE R C V R DECODES

CONTROL CARD CARD * FIRST OK3T

c+
SPEECH PATHSPEECH PATH

x1714

Figure 5-2 Select a Speech Path
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._

ACCESS TO
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CALLED
EXTENSION

BUSY TONE,
REORDER TONE

VACANT/ILLEGAL ACCESS t
INTERCEPT TO
THE SUPERVISOR

I SPEECH PATH

x1715

Figure 5-3 Inside Call

the CPU will connect busy tone (from the Tone Control card) to the
speech path which the extension is assigned to. After recognition of a
legitimate access code, the receiver will be dropped if tone-to-pulse
conversion is not required. If tone-to-pulse conversion is required the
receiver will decode the tones. The CPU will cause the Trunk card to
outpulse  the equivalent in pulses on the trunk

5.06 If the call is an outside call (Figure 5-4) with digits 0, 1, #, or *
dialing restriction, the extension must be assigned a speech

path (paragraph 5.02). The CPU will then locate a free trunk cor-
responding to the access code dialed (see Section MITL9105/9110-
090-20%NA).  If there is not a free trunk, the CPU will connect busy
tone (from the Tone Control card) to the speech path. The receiver will
decode the first and second digit dialed into the trunk if System Option
291 (First Digit Toll Deny) is selected; only the first digit is monitored
on the trunk The CPU will then decide if the digit that has been ,i
decoded is a 0, 1, #I, or X. If it is, then reorder tone (from the Tone !
Control card) will be supplied to the speech path that the extension is
assigned to and the trunk will be released. If the second digit is
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ON SPEECH

I RcvR I
DECODES DIGITS
FOR CPU

IF NECESSARY. CPU
INFORMS TRUNK CARD
TO OUTPULSE DIAL PULSES
CORRESPONDING TO TONES

X1716Rl

Figure 5-4 Outside Call - 0 and 1 Dialing Restriction

something other than a 0, 1, # or ++ the call will be allowed. The
receiver will be dropped at this point if tone-to-pulse conversion is
not required (see paragraph 5.03).

5.07 For an outside call with SMDR, Multi-Digit Toll Control or ARS
in effect (Figure S-S),  the extension must first successfully ac-

cess a speech path (paragraph 5.02). The CPU must find a free trunk
according to the access code’dialed, and that extension’s COS (unless
ARS is in effect). If there is not a free trunk, busy tone will be returned
from the Tone Control card. If the access code dialed is not in the
extension’s COS, reorder tone will be returned from the Tone Control
card. If the ARS is in effect, digits dialed will be compiled in a receiver
buffer until the entire number has .been  collected. The receiver will
decode all digits for the CPU until the last digit or a maximum of 26
digits is dialed. In the case of SMDR all digits dialed will be stored in a
trunk buffer until they may be output to a recording device. lf ARS is in
effect, the CPU will consult the RAM as to the correct route (trunk
group) to select (subject to time, availability and preference). The CPU
will cause the receiver to inform the trunk selected of the digits to -be
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output. At this time, digits being sent by the Trunk card are monitored f
by the receiver and are subject to Multi-Digit Toll Control (if enabled).
The CPU will consult the RAM memory as to toll control for each digit
received. If the call is allowed by toll control, the call will go through. If
the call is not allowed, reorder tone will be returned from the Tone
Control card and the trunk will be released.

5.08 The circuit operations described above are similar to those
required for Tie-Trunk circuits with the following exception. For

DP extensions to DP tie-trunk circuits, the requirement exists to inhibit
dial-train distortion arising as a result of tandem operation through
one or more tie trunks. For this reason, when the trunk processor
receives the input data it causes the output to the tie-trunk to be a
regenerated train of dial pulses. The trunk processor will isolate the
speech path to prevent dial pulses from feeding back to the extension.

Console

5.09 The console does not have a switchhook, rather the console is
off-hook whenever the console handset is plugged in. To origi-

nate a call it is only necessary to press the button of the figure
number or feature. The console communicates through the Intercon-
nect card to the system via the- Console Control card. The Scanner
card will then inform the CPU that the Console Control card has
information for it. Note: A Receiver card is not used for dialing from
the console. As in the case of an extension the console must be
assigned a free speech path. This is done after the first button (l-9, 8,
++  or feature button) is pressed. If an invalid digit or digit sequence is
entered, the console will receive reorder tone from the Tone Control
card. If all speech paths are occupied, the console will receive no
tones or audio from the system. The Tone Control card will also
provide ringback  or busy tone for the console.

5.10 The dialing of a valid extension number prompts the CPU to
select a particular extension on a particular Line card (as deter-

mined by the programming in the non-volatile RAM). The CPU sends a
command to turn ringing current on and off to the extension. When the
extension is answered, the CPU detects an off-hook and disconnects
ringing. The CPU then connects the called extension to the speech
path of the console.

Dialing a Trunk (From a Console)

5.11 The console dial pad produces digital signals which are stored
by the CPU. After the trunk access code has been dialed, the

subsequently keyed signals are forwarded to the CPU, where, after
decoding, they are forwarded to the Trunk card and outpulsed to the
trunk line. Note that a Receiver card is not required for this configura-
tion. If the circuit is programmed as a DTMF trunk circuit, a tone
generator will be inserted. This results in the signals being translated
into DTMF tone pulses which are then placed on the speech path (not
into the Trunk card) and forwarded to the trunk circuit for outward
transmission. The audio path is isolated back to the console when the
DTMF transmission takes place.
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Note: If wait for Dial tone is programmed on the trunk group, the [
console will use a receiver, if available; otherwise no receiver ‘.
is assigned.

5.12 The console indicators are refreshed and/or updated continu-
ously every 100 ms by the CPU. These indicators include the

7-segment display for the time-of-day clock, the source and destina-
tion readouts and the calls-waiting display as well as over 200 LEDs.
The status of each of these indicators is maintained in the volatile
RAM on the IPC card. Every 100 ms, the processor addresses the RAM
on the Console Control card and sends it information for each of the
two consoles. This data is then sent along a pair of wires to the
console. In the console, the information is stored in a RAM. At this
point, the console’s CPU takes control and sorts this input “file” into
the form required to turn the LEDs  and the console ringer on/off.

Hook-Flash

5.13 A hook-flash is defined for the system as an on-hook condition,
of between 200 ms and 1500 ms (700, 900 or 1100 ms may be

used as a System Option). A flash may occur in an off-hook condition
where a speech path has been established between an extension and a
trunk or between two extensions. When an extension flashes the
switchhook, the Scanner informs the CPU. The CPU checks its memory
to determine whether a flash is legal. If not, the extension is discon-
nected from the speech path. The flash is interpreted as the beginning
of a new call. However, when a flash is determined to be a legal
operation, the CPU starts a timer. If the extension goes back off-hook
within the specified time period, it is considered to be flashing. An
on-hook of less than 200 ms is considered to be a noise glitch, while
an on-hook greater than 1500 ms (700, 900 or 1100 ms alternatively) is
considered as a call termination (hang-up).

5.14 When a flash is detected; the processor disconnects the flash-
ing extension from its speech path, finds a free speech path

which it tests, and connects the extension to it. It then provides
transfer dial tone (from the Tone Control card) and connects a receiver
to the speech path, allowing the extension to dial and converse pri-
vately with a third party. If the extension had flashed out of a con-
ference, the conference is unaffected. However, if the other party was
not in conference, it is disconnected from its speech path and con-
nected instead to HOLD.

Incoming Calls (GS/LS  Trunks)

5.15 When the trunk circuit detects ringing voltage, forward or re-
verse current, or a tip ground (ground start trunks), the trunk’s

microprocessor informs the CPU. The LED on the Trunk card will light
and the CPU reads a status report from the trunk. The CPU finds and
tests a speech path and notifies the programmed.equipment.  The CPU
then connects it, and the trunk to the speech path, and sends a
command to the Trunk card. The Trunk card then terminates the trunk
circuit and enables the audio. If the trunk has been programmed for
DISA, the system processor waits 10 seconds before answering and

,-1
1..
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then connects a receiver and a dial-tone generator. This allows the
._’

” c+
trunk to appear as though it were an extension. A DISA trunk enables a
dial-in caller to dial internal stations and features.

5.16 Figure 5-6 identifies all equipment numbers that may be as-
signed in an SX-lOO/SX-200 system. This figure will aid the

repair person in the association of equipment numbers to specific
slots and thereby specific cards. There are eight extensions per Line
card slot, two E/M or tie trunks per trunk card slot or four CO trunks
per Trunk card. All trunk equipment numbers will appear as even
numbers (i.e., 50). For the explanation of the error codes and their
meaning see Part 4 of this Practice.

SUPERSET  4 Set Operation

. .
,

:

. . . .-.:

.:  :.
(:...

5.17 Each SUPERSET  set is assigned to a specific equipment number
on a specific SUPERSET  Line card. When a SUPERSET  set goes

off-hook, the UART on the Line card informs the CPU, and the CPU
causes the LED (on the Line card) associated with that equipment
number to light. At this time there are up to 31 speech paths available
for assignment to the off-hook SUPERSET set. Each Line card has an 8
x 32 switching matrix, providing access to 31 speech paths and one
Music-on-Hold (MOH) path. The CPU (through its Random Access
Memory (RAM)) will find a free speech path and test it, using circuits
on the Tone Control card. After the speech path is tested, the CPU
connects it to the line circuit. Dial tone from,the  Tone Control card is
then connected to the free speech path.

5.18 When the first digit is dialed, the CPU determines if the digit is
a requirement for an internal call or external call, or if more

digits are required to define the call. Regardless, upon reception of the
first digit, the CPU will inform the Tone Control card to drop the dial
tone. If the option selected (as defined by the digits dialed) is busy, the
SUPERSET set will receive busy tone from the Tone Control card. The
CPU will react to the first digit or the remaining digits as per the
following paragraphs.

5.19 When a SUPERSET set dials a sequence that requires the use of
a feature, the CPU must first check the SUPERSET  set’s COS. If

the SUPERSET set’s COS does not allow access to that feature, it will
be assigned (by the CPU) reorder tone from the Tone Control card. If
feature access is permitted, the CPU will act according to the memory
stored in the RAM. All information will be stored in the system’s RAM
by the CPU. It should be noted that the Scanner card informs the CPU
that the Receiver card has a digit decoded for each digit on a trunk the
SUPERSET set dials. The CPU controls all tones (Le., supervisory tones
that the SUPERSET  set may receive), switching them on/off at the
correct rates.

5.20 If the call is an inside call (within the PBX), the SUPERSET set
must access a speech path as per paragraph 5.17. The CPU will

decode the first digit dialed. The CPU will consult the RAM as per
paragraph 5.18 to determine the validity of the digit and the action
required. Until the CPU is able to confirm an action to be performed
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. with the digits received, all digits will be stored in the RAM. Should the (’
first digit or digit sequence be considered invalid by the CPU, reorder
tone (from the Tone Control card) is connected to the speech path. A
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SHELF 2 (SX-200 ONLY)

r- PLUG 1 I
I

. U G  3PL
001 0 0 9 0 1 7 0 2 5 0 3 3 041 I049 0 5 7 ,

065 073 081 0 8 9 1097 105 113
L 002 0 1 0 0 1 8 0 2 6 0 3 4 042 Iol I I - - - -

050 058 0 6 6 0 7 4 082 090
# 003 011 0 1 9 0 2 7 0 3 5 043 051 0 5 9 067 0 7 5 0 8 3 091 1099 10

2 $ 0 0 4 012 0 2 0 0 2 8 0 3 6 044 052 0 8 0 068 0 7 6 0 8 4 092 I100 1 0 :
2  5 0 0 5 013 021 0 2 9 0 3 7 045 053 081 0 6 9 0 7 7 0 8 5 093
s’, 0 0 8 0 1 4 0 2 2 0 3 0 0 3 8 046 054 062 0 7 0 0 7 8 0 8 6 094
2  E 0 0 7 0 1 5 0 2 3 031 0 3 9 047 055 063 071 0 7 9 0 8 7 0 9 5

g 0 0 8 0 1 6 024 032 0 4 0 048 056 0 8 4 072 080 0 8 8 0 9 6
P 1 2 3 4 5 6 7 8 9 10 1 1 12

1 2 3 4 5 6 7 8 9 10 11 12
P L U G  2 PLUG 4

SHELF 1

N O T E S : 1 .  DUAL-/QUAD-RECERlER  E Q U I P M E N T  N U M B E R S  A R E  090,098,106,114,092,100,168  A N D  1 1 6 .
2 .  Q U A D - R E C E I V E R  E Q U I P M E N T  N U M B E R S  A R E  094,102,110,  118,096,104,  1 1 2  A N D  l20.
3. EQUIPMENT POSITION 001 IS RESERVED FOR THE TEST LINE AND MUST THEREFORE BE  EQUIPPED WITH A LINE CARD.
4 .  T R U N K  E Q U I P M E N T  N U M B E R  I S  S A M E  A S  INDIVIDUAI.  T R U N K  A C C E S S  CODE.
5. SLOT 15 IS RESERVED FOR RECEIVER NO. 1.
6 .  M A X I M U M  N U M B E R  O F  SUPERSET  4  S E T S  = 6 4 .
7. THE EQUIPMENT NUM8ER  FOR RAC’S  WILL BE  THE 2nd AND 8th EQUIPMENT NUMBERS  OF THE SLOT THE CARD 6  INSTAlmLED.

Figure 5-6 Equipment Numbering
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valid SUPERSET  number causes the Tone Control card to provide (
either ringback  or busy tone (all tones are controlled by the CPU) to
the calling SUPERSET  set. Before actually ringing the called SUPERSET
set, the CPU consults its RAM to check for any form of Call Forward-
ing, Do Not Disturb or a SUPERSET  set restriction (i.e., Originate Only).
In these cases, the calling SUPERSET  set will be forwarded or it will
receive reorder tone (from the Tone Control card). At the same time, if
the call is to another SUPERSET  set, the CPU will cause the appropriate
prompts to be lit at the SUPERSET  set involved.

5.21 If the call is an outside call with no dialing restriction, the
SUPERSET  set must be assigned a speech path (paragraph

5.17). The CPU will locate a free trunk corresponding to the access
code dialed (see Section MITL9105/9110-096-210-NA).  If there is not a
free trunk, the CPU will connect busy tone (from the Tone Control
card) to the speech path which the SUPERSET  set is assigned to. After
recognition of a legitimate access code, the SUPERSET  set is con-
nected directly to the trunk. The CPU will cause the Trunk card to
outpulse  the equivalent tones in pulses on the trunk

5.22 If the call is an outside call with digits 0, 1, #, or * dialing
restriction, the SUPERSET  set must be assigned a speech path

(paragraph 5.17). The CPU will then locate a free trunk corresponding
to the access code dialed (see Section MITL9105/91  lo-096-210-NA).  If
there is not a free trunk, the CPU will connect busy tone (from the
Tone Control card) to the speech path. The receiver will decode the
first and second digit dialed into the trunk if System Option 291 (First
Digit Toll-Deny) is selected; only the first digit is monitored on the
trunk. The CPU will then decide if the digit that has been decoded is a
0, 1, # or *. If it is, then reorder tone (from the Tone Control card) will
be supplied to the speech path that the SUPERSET  set is assigned to
and the trunk will be released. If the second digit is something other
than a 0, 1, # or X, the call will be allowed. The receiver will be
dropped at this point if tone-to-pulse conversion is not required.

5.23 For an outside call with SMDR, Multi-Digit Toll Control or ARS
in effect, the SUPERSET  set must first successfully access a

speech path (paragraph 5.17). The CPU must find a free trunk accord-
ing to the access code dialed, and that SUPERSET  set’s COS (unless
ARS is in effect). If there is not a free trunk, busy tone will be returned
from the Tone Control card. If the access code dialed is not in the
SUPERSET  set’s COS, reorder tone will be returned from the Tone
Control card. If ARS is in effect, digits dialed will be compiled in a
receiver buffer until the entire number has been collected. The receiver
will decode all digits for the CPU until the last digit or a maximum of
26 digits is dialed. In the case of SMDR, all digits dialed will be stored
in a trunk buffer until they may be output to a recording device. If ARS
is in effect, the CPU will consult the RAM as to the correct route (trunk
group) to select (subject to time, availability and preference). The CPU
will cause the receiver to inform the trunk selected of the digits to be
output. At this time digits being sent by the Trunk card are monitored
by the receiver and are subject to Multi-Digit Toll Control (if enabled).
The CPU will consult the RAM memory as to toll control for each digit
received. If the call is allowed by toll control, the call will go through. If
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the call is not allowed, reorder tone will be returned from the Tone
Control card and the trunk will be released.

Tables

5.24 Table 5-1 is a list of all tables to be used in the actual trouble-
shooting of the SX-lOO/SX-200 system. Table 5-2 is a list of

the error codes that may appear on the console during regular opera-
tion, Table 5-3 is a list of extension faults, Table 5-4 is a list of
console faults, Table 5-5 is a list of trunk. faults and Table 5-6 is a list
of system faults. All tables suggest immediate remedial action or
provide a direct reference to a .MAP  that will incorporate the proper
actions.

TABLE 5-1
TABLE LISTING FOR TROUBLESHOOTING

-.
. _..

.-L

:. .

Table Title

5 -2 Error Code Procedures
5 -3 Extension Fault Report Procedures
5 -4 Console Faults
5 -5 Trunk Fault Report Procedures
5 -6 System Faults

5.25 In the following tables (5-2 to 5-6) a STOP indication should be
taken as: STOP; contact your nearest authorized MITEL  Service

representative.
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TABLE 5-2
ERROR CODE PROCEDURES

Source
Display

EOOl-22

E002-20
El)

Alarm

major+ /
minor

majort/
minor

Reason

Error in RAM

PROM checksum
error

Step 1

Change IPC
card (slot 20)
and reprogram

Change IPC
card (slot 20)

Step 2

Perform Common
Control Test
MAP350-701

Perform Common
Control Test
MAP350-701

Step 3

STOP

STOP

E003-19 major Clock/Scanner error Change Scanner
card (slot 19)

Perform Common
Control Test
MAP350-701

STOP

E004-18 minor Speech path check Change Tone Perform Common STOP
circuit not “hi” Control card Control Test
when disconnected (slot 18) MAP350-701

E005-18 minor Bias circuit not
connected to
speech path

Change Tone
Control card
(slot 18)

Perform Common
Control Test
MAP350-70  1

STOP

E006-99 minor Speech path short Change Tone Perform Speech STOP
Control card Path Test
(slot 18) MAP350-702

E007-18 minor Supervisory tone
circuit not
connected to
speech path

Change Tone
Control card
(slot 18)

Change Receiver.
cards one at a
time

Perform Speech
Path Test
MAP350-702

E008-
R e c e i v e r
Number

minor Receiver not Replace Receiver Replace Tone STOP
receiving tone digits card specified in Control card

SOURCE display (slot 18)

E009-
Receiver
Number

minor Receiver not
receiving pulse
digits

Replace Receiver Replace Tone STOP
card specified Control card
in SOURCE display (slot 18)

EOlO minor Generator error Replace Tone
Control card
(slot 18)

Change Receiver
card

Perform Common
Control Test
MAP350-701  STOP

EOll minor Generator/Receiver Replace Receiver Change Tone Perform Speech
error isolated specified in SOURCE Control card Path Test
to a speech path display (slot 18) MAP350-702
Note: error could STOP
be on Receiver card
or on Tone Control
card (slot 18)

E 0 1 2 minor Unable to connect
the speech path
to the line
programmed
as a “station”
or “trurW

Ensure that there is Change the card Perform Common
a card in the slot specified in the Control Test
and it is SOURCE display MAP350-701
programmed STOP
correctly

j- During power-up sequence only. _
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. . . .

Source
Display

.,  :
..-:-

E 0 1 3

E 0 1 4

E015

E 0 1 8

E019

E 0 2 0

E020-22

E023-20
-002

Alarm

minor

minor

minor

minor

minor

minor

minor

minor

TABLE 5-2 (CONT’D)
ERROR CODE PROCEDURES

Reason Step 1

Supervisory ton& I Replace Tone
missing ca;d

Receiver dial-tone
detector not
working

Probable receiver
error

Speech path
shorted out

16 speech paths
have been found
in error, probably
a fault in the
checking circuit

Excessive errors in
console data
circuits

Checksum error in
the RAM

RAM battery
Voltage Out of
Tolerance

Replace Receiver
card specified in the
SOURCE display

Replace Receiver
card specified in the
SOURCE display

Perform Speech
Path Test
MAP350-702

Dial maintenance
code followed by 1.
Wait to see if
error returns

Change console
Control card
specified in the
DESTINATION display

If the system
presented error
during normal
operation change
IPC card
(slot 201, initialize
Memory as per MAP
Section MITL9105/
91 lo-096-210-NA.
This error will occur
on a (new1
unprogrammed RAM
card.

Ensure that a
backup of RAM Data
is made before IPC
card is replaced.

itep 2

7eplace  Receiver
:ards one at a
.ime

Change  Tone
Control card
slot 18)

3eplace  the Tone
Control card
slot  18)

‘erform  Common
Control Test
VlAP350-701

qeplace Tone
Control card.
‘erform  Common
Control Test
VlAP350-701

Zhange  console
specified in
VIAP350-501

Replace IPC
:ard and
reprogram the
system
STOP

Replace IPC Card

;tep 3

‘erform  Speech
‘ath Test
fiAP350-702

;TOP

‘erform  Speech
‘ath Test
inAP350-702
;TOP

Jerform Speech
jath Test
ulAP350-702
STOP

Check  voltages
)n interconnect
:ard MAP350-601
STOP

_ : ..: :.
: ..: g...
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TABLE 5-3
EXTENSION FAULT REPORT PROCEDURES

(.

r
‘ault
Reported As

Extension dead; no
battery (side tone)

Step 1 Step 2 Step 3

Check the equipment At the console check Change the Line
number; locate the Line that the extension card
card. See if the line programming is
LED is lit. If it is, check correct. STOP
with a butt-in at the frame
to verify set and house
wiring. Buzz the pair. Ensure
the console has not
busied-out the extension.

No dial tone at the
extension; battery
(side tone) present

Check the equipment
number LED on the Line
card. If it is lit,
check the extension
wiring by dialing with
a butt-in at the
frame. Buzz the pair.

Check other extensions STOP
i qo the same card for

dial tone. If dial tone
is missing on all card
extensions, replace the line
card. If the dial tone
is absent systemwide,
replace the tone control
card. Note: Dial tone delays
will occur if all receivers are
busy.

Busy lamp on Line card
stays on permanently

Extension cannot
break System dial tone

Check extension for locked- Buzz extension for cable STOP
out. short.

Check extension with a Replace the Line card. STOP
butt-in at the cross-connect
field. From the test line use
the thumbwheel switches on
the Tone Control card to
seleit  each receiver and
verify dial tone can be
broken.

Extension can receive
calls but cannot make
calls

At the console check the Replace the Line card. STOP
extension’s COS to ensure
it is not receive-only. Check
the extension with a butt-in
at the cross-connect field.

Extension can make Check for all trunks-
internal calls but cannot busy condition.
access a Trunk (busy or At the console check the
intercept tone returned1 extension’s COS.

Check that the Controlled Check that the Trunk
Outgoing Restriction is not Group is not Supervisor
in effect (see Section Access only
MlTL9105/9110-096-105-
NA). Ensure that the trunks
are available and working by
accessing them directly from
the test line or console.

Extension cannot access a At the console check the STOP
feature extension’s COS and check

the feature access code.

Extension cannot break CO At the cross-connect Check that the Brd-wire Replace Trunk card
dial tone field check that the trunk trunk switch setting is STOP

is returning CO dial tone closed.
and can be broken. If the If open ensure that there
extension is DTMF, check is no ground on the XT lead.
that the CO trunks are
capable of DTMF or that the
Trunk Group is programmed
for DTMF-to-DP conversion.
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(:.  :.

Fault
Reported As

i

Wrong numbers after
accessing a trunk

Wrong numbers local

Crosstalk on most
extensions and trunks

TABLE 5-3 (CONT’D)
EXTENSION FAULT REPORT PROCEDURES

Step 1 Step 2

If CO trunk can accept
DTMF, ensure that the
DTMF-to-DP conversion is
not programmed in the Trun
Group.

Do Receiver card test
from the test line.

- 48 Vdc bad; replace
power supply. I

Replace Trunk card.

STOP

Step 3

STOP

Note: Some problems that Line card replacement may cure: no ring, noisy battery and noisy lines.

TABLE 5-4
CONSOLE FAULTS

Fault
Reported As

Console dead except for
for colon in time display
and minor alarm

Console dead no displays

Dial or feature button
inoperative

Console noisy or no audio

Console displays garbage

Incoming trunk calls not
coming to the console

Random errors
indicating fault
on second shelf

Step 1

Ensure that the handset is
properly inserted in the
jack Try the other jack

Check that the console
cable is plugged firmly
into the console
and interconnect card.
Check that the console
cable is plugged into the
correct position on
interconnect card.

At the console check that
this feature button is
programmed.

Change the handset/headset
Change the handset to the
other jack

Unplug console control
card and plug it
back in. If the
console returns to normal, it
has been affected by static
discharge. Ensure the systen
has a console interface card
6X-200  only).

Check console for Night
S e r v i c e .
Ensure Printer buffer is
not full; i.e., SMDR in
effect and the printer
stopped (*14%).

Check that programming
is complete for second
shelf.

Step 2

Replace Console Control
card

Check interconnect card
voltages:
SX- 100, MAP350-605
SX-200, MAP350-601
Replace console
MAP350501

Press a console button and
observe the Console
Control card to see if
the Data LED flickers.
If it doesn’t, there may
be a console problem; see
MAP350-501

Replace Console Control
card. Replace console.

Perform the Common
Control Test
MAP350-701

Check that the console
handset is plugged into the
console and the console
power fail transfer switch
is set to normal.

Check intershelf
connectors and tables.
Ensure that it is located
correctly.

Step 3

Check interconnect card
voltages:
SX-100, MAP350-605
SX-200, MAP350-601  STOP

STOP

Replace the Console
Control card

Replace the console,
MAP350-501

STOP

STOP

STOP

Check programming to
ensure trunk is not a
direct-in line
STOP

STOP
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TABLE 5-5
TRUNK FAULT REPORT PROCEDURES

Fault
Reported As Step 1 Step 2 Step 3

wrong  numbers Check the trunk at the Check for reverse, or Replace the Trunk card.
trunk card cross-connect field DTMF check the System ground. Replace the Receiver

and DP. Ensure that Check trunk and trunk card if there is
the system is not group type. DTMF-to-DP conversion
programmed to outpulse Ensure that the DTMF and STOP
both DTMF and DP to a DP are not going into a
DTMF trunk Check that DTMF trunk Ensure you
DTMF tones are not going are not dialing tie
into a DP Trunk trunk-to-tie trunk

Always receives busy tone Check for correct trunk Check for reverse or open Replace suspect trunk
after dialing a trunk access code. tip and ring on trunk card
access code Check for Call Blocking. Check System ground. STOP

Check Trunk Group for Check for two loop start
Supervisor Access only. trunks connected together.
Check for full printer Check for ground start open.
buffers,
Automatic Wake-Up and
SMDR.

Cannot break CO dial tone Check the trunks at the If the trunk tests good STOP
cross-connect field for replace the Line card.
DTMF and DP Check the dial dictation.
switches. Check Trunk card,
Section MITL9105/911  O-
096-200-NA.  If there is
tone-to-pulse conversion,
replace the Receiver card. -

Trunks dropped by the Check for intermittent On the Trunk card, check Replace the Trunk card
system extension switchhook that the 50 ms switch

At the cross-connect field in position. STOP
check the trunk with a Program for longer
butt-in; ensure this is not switchhook flash (System
a CO problem. Options 114, 180, 181, 182).

Trunks being hung on the Check trunk type and trunk Check the trunks provide STOP
system group programming; i.e., tie release supervision.

trunk-to-CO trunk Replace the Trunk card.
connections or loop starts
trunk together. Ensure there
is a good ground for ground
start trunks.

Two trunks ring
when only one
trunk is rung

Check trunk programming
that even numbers are
not programmed and odd
equipment numbers are
wired.

STOP

Note: These are other trunk card problems that may occur:

- Calis ring in, but don’t show up on the console
- One-way transmission
- Noisy trunks (eliminate CO trunk with a butt-in at the cross-connect field first)
- Trunk card alarm LED lit
- Dropped calls from the CO (eliminate CO trunk with a butt-in at the cross-connect field first)
- Station conference oscillations with two or more trunks
- Collisions due to one loop start trunk being seized same time (i.e,  incoming and outgoing)
- AC induction on trunks
- Trunks out by one pair when punched down
- Low ringing current (from the CO) at the cross-connect.
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TABLE 5-6
SYSTEM FAULTS

Fault
Reported As

System completely dead
- no power

Step 1 Step 2 Step 3

Check power at commercial Check that the system Go to Appendix F,
AC outlet. power switches are on. paragraph F1.03

STOP

Shelf 2 dead -
no power

Calls cannot be made
within the system.
Power on.

Check Shelf 2 power
MAP350-603.

Perform Common Control
Test,
MAP350-701.

STOP

Meaningless diagnostics
or system resets

Error E012 with
an equipment number
greater than 160

Perform Common Control
Test, MAP350-701.

Intermittent shelf cables. STOP

Error E008 Change tone control card
or if the problem is
intermittent, change shelf.

STOP

Double connections Replace Scanner card. STOP

Lockout shown on console Replace Scanner card. STOP
while station conversing

Shelf power will not Check P301. Replace Interconnect STOP
come up card.

If only on Trunk calls Replace Console
check for a tip/ring reversal

Calls with no one there
(at console)

Replace Console. STOP

Low console volume

Stat ion Conference
oscillates

Replace Console.

Trunk limitations.

STOP

STOP

System powered-down; RAM battery dead. STOP
requires new programming

Console goes to Night 1 - Bad handset. STOP
no reason-m----m-~
l/8  A ringing fuse blows_-~- ~.  _~ Short on external ringing

l e a d s .
STOP

Extension cannot page Check programming.
Check extension COS.
Check access codes.

Go to MAP350-704
STOP

Night bells don’t ring

Music on Hold is not
audible

Check user 48 Vdc and Check trunk programming. Go to MAP350-705
90 Vat  fuses. STOP

Check input at cross- Change Tone Control
connect field by clipping a card.
butt-in on incoming pair STOP
or by dialing 32 on
thumbwheel on Tone Control
card and listening on test
l ine .
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.

6. SX-1 OO/SX-200 POWER SUPPLY
c

6.01 The SX-lOO/SX-200 power supply forms an integral part of the
equipment cabinets. The SX-100 power supply is housed im-

mediately to the right-hand side (front view) of the equipment shelf
(Figure 6-l). In the SX-200 system the power supply is housed in a
metal cabinet forming the lower rear door of the system (Figure 6-2).
Both supplies are fully R-F.-filtered  and may be operated from either
AC or DC inputs to produce multiple DC output rails as well as ringing
voltage. This Part will discuss the power supplies in four subparts, as
follows: AC/DC Converter, DC/DC Converter, Ringing Generator and
Out-of-Tolerance. There are also subparts on the Reserve Battery
Backup and Charger, and Fusing.

AC/DC Converter

6.02 The SX-lOO/SX-200 AC/DC converter is designed to operate
with an AC power source in the range of 100 - 130 Vat or 200

- 250 Vat, with an internal modification for the SX-200 system and a
converter for the SX-100 system (see Section MITL9105/9110-096-
200-NA). The SX-200 converter has an output of -60 to -64 Vdc, while
the SX-100 converter has an output of -50 Vdc to -56 Vdc.

DC/DC Converter

6.03 The converter output is fed to the main DC/DC converter and
Control Voltage Supply. The DC/DC converter may also be fed

by a 48 Vdc reserve power supply. The battery supply may be con-
nected permanently and will allow instantaneous cutover should the
AC power fail. The control voltage section provides the following
voltages:

l +8 Vdc
l -5 Vdc
l 0 Vdc
l -10 Vdc
l -48 Vdc.

Ringing Generator

6.04 The ringing generator uses a -48 Vdc output from the main
converter to produce a 90 Vat, 20 Hz (optional 17 Hz or 25 Hz)

supply for the system ringing.

Out-of-Tolerance

6.05 All voltage levels are regulated 5 % except for the -48 Vdc
which may vary 10 %. An Out-of-Tolerance (OOT) circuit moni-

tors all levels continuously (see Table Cl-2). Should a deviation occur,
an OOT signal will activate the power fail transfer circuit through the
interconnect card. It should be noted that if a -48 Vdc reserve power
supply is used, the power fail transfer will not be activated in the event
of a power failure. In the SX-100 and SX-200 systems there are
provisions to program a port as a Contact Monitor (MITLg105/9110-
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090-105-NA). This monitor may be used to alert the Supervisor that
the system is on battery power (Wiring - Appendix C) by wiring it to a
contact monitor port (at the cross-connect field).

Reserve Battery Backup and Charger

6.06 The SX-100  and SX-200 systems both accept a -48 Vdc source
fed to the terminals indicated on the terminal blocks shown in

Figures 6-2 and 6-3. The installation of the reserve supply in the
system is described in MITL9105/91  lo-096-200-NA.  A pictorial view of
the power supply is shown in Figures 6-2 and 6-4. The MITEL reserve
battery and charger (MITEL Part Number 9110-014-OOO-NA)  has an
OOT circuit which may be used to alert the Supervisor that the system
is on reserve battery power. The indicator is a dry relay contact that
may be used to ring an external alarm or it may be wired to a system
port as a Contact Monitor.

Fusing

6.07 The SX-200 system is protected by fuses which are located on
the back door of the cabinet (Figure 6-4). The back door has

imprinted upon it a circuit description defining each fuse and the
circuit breaker. In addition to these fuses there are a series of LEDs
which also are defined by the circuit on the back door. These LEDs will
be lit if there is power in the area that they designate, or in the case of
the reserve battery backup, if the battery is connected. In addition to
the cabinet door fuses, there are fuses located on the backplane,
Interconnect card and Power Fail Transfer card. The fuse on the Inter-
connect card protects the console’s -48 Vdc and the fuse on the
power fail transfer card protects the power fail transfer -48 Vdc.

(a) The SX-100 system has the same backplane as the SX-200;
hence the same fusing appears on the backplane. There are
three fuses on the Interconnect card for: user 90 Vat,  user -48
Vdc and the console - 48 Vdc (Figure 6-3). The front panel of
the power supply has two circuit breakers: one is for the DC
battery supply and the other is for the AC supply (Figure 6-l).

Note: Some early versions of the SX-lOO/SX-200  system do not
have all the fusing of later models. This point stiould  be taken
into account when troubleshooting the system.

(b) If the system is equipped with a reserve battery backup, sepa-
rate fusing is included in the charger unit itself (Figure 6-6).
There are three fuses: a 1 amp charging fuse, a 5 amp output
fuse and a 2 amp AC fuse. In addition, there are two 20 amp
circuit breakers (one on the battery pack, one on the charger
unit) for the battery protection. All reserve battery and charger
connections are shown in Figure 6-2 and Figure 6-3. Installa-
tion of the reserve battery backup is described in Section
MITLS  105/9  11 O-096-200-NA.
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d
,  M A I N T E N A N C E  P A N E L

CABIN&  DOOR ECUPMEhT  SHELF

FRONT VIEW

PRIM POWER SUPPLY CA6LE  CLAMPS

REAR VIM

S W I T C H

W E I G H T  HEiGHT W I D T H DEPTH

31.8 kg 422mm s335  mm 470 mm
CIO lb) (1662 in.) (25 in.) (18.5 in.)

X561

Figure 6-l SX-100 Equipment Cabinet and Power Supply
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TB3

4

i, BATTKl@.
i

CABLE -L&3I

BATiERV ENTRV
CHARGER

\

POWER HEAT SINK
SUPPLY ASSEMBLY

7 - NC

t TB2

BATT

-BATT

48 Vdc l/2 A FUSED

90 Vat  l/8 A FUSED

o v

CHASSIS GROUND

X3158Rl

Figure 6-2 SX-200 Power Supply
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g

POWER FAIL
TRANSFER CABLE

MISCELLANEOUS INTERCONNECT INTERCONNECT MISCELLANEOU!

P20
CABLE CABLE CABLE CABLE

, P18 P16
I I I

P17 P19

SIX TRANSFER
RELAYS

I

TRANSFER.
LED

\\/cl
l

P301

.I\i 1
CAPACITOR

n f-l
MAINTENANCE 1 3 \ Ji ‘L i 1 POWER II I
PANEL
C O N N E C T O R

I+ l - J - - -

._._..

I

P303
30T

TE301  (SEE hlAP350-404)
_  1

-

CONNECTOR4 TB302 (SEE MAP350-404) \ III III Ill
‘s

1’““““’aa PIN 1 2 34 5 67
. l

1
RESERVEBATTERYBACKUP ’ \-I\
TB302 POWER TERMINALS F”Ss rev-J14 J13

PIN 1 -48 Vdc . CONSOLE F3 .5 AMP RS-232 PORT MAINTENANCE ATT CONSOLE 2 ATT CONSOLE 1
PIN 5 0 V -48 Vdc F2 .5 AMP (PRINTER OR CONSOLE

90 Vat  RINGING Fl 1.5 AMP=~;$‘NG

NOTE: FOR CABLE INFORMATION. SEE APPENDiX C.

* .-

. P

x1w

Figure 6-3 SX-100 Interconnect Card
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CONVERTER INPUT LED
,

DC/DC CONVERTER ?
1

POWER IS
CONTROLLED BY
SVSTEM POWER

NIGHT
BELL

- 4 a v
NIGHT
BELL
F U S E

d b
TB2.5 TB2.4

. -

0 -

TB2.1 Tf32.3
I

OPTIONAL
R E S E R V E
BATTERY

AC
POWER

LED

175 v  a  A  sL0  f3Lo  CIRCUIT  BREAKER

x1473

Figure 6-4 SX-200 Back Door Electrical Schematic

6.08 When troubleshooting the systems for power failures, the Pow-
er Supply Block Diagram (Figure 6-7), and Charts 6-l through

6-10 should be consulted. The charts outlined cover the trouble and its
effect on the system. In most cases the repair person will be directed
to a specific MAP for remedial action. Under the heading “Check”, a yes
answer to the question asked is an indication to go on to the next
question in the “Check” column. If a no answer is encountered, the
repair person should.go  to the “Action” column and follow the instruc-
tions listed there. There is also a column indicating (by an X) to which
system the action applies. Above all, it must be remembered that fuse
replacement is not a remedy. The probable cause of a power failure
should be determined before the system is powered-up. Utilizing the
information provided in this Section and the MAPS referred to in Charts
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. . Figure 6-5 SX-100 Reserve Battery Backup

TO BATTERY AND CHARGER -

BATTERY

0

EATTERV
CHARGING

O F F
TO BATTERY

- GROUND FAULT

- BATTERY INPUT

- AC INPUT

Figure 6-6 Reserve Battery Charger
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RINGING
CONTROL VOLTAGE OUT-OF-

GENERATOR
AND MAIN - TOLERANCE

C O N V E R T E R CIRCUIT

1

U S E R
90 Vat

X1721

.
Figure 6-7 Power Supply Block Diagram

6-l through 6-10, the repair person should be able to pinpoint faults
and take proper replacement action. At all times the repair person
should follow all safety precautions suggested in the MAPS  to ensure
maximum personal and equipment safety.
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CAUTION - DANGEROUS OR LETHAL VOLTAGES

CHART 6-1

Trouble Check sx-100 5x-200 Action

System completely 1. Is the AC X On the SX-200 system, check the rear
dead. Suspect power LED lit? door, bottom right-hand corner
primary power for the AC power LED.
failure.
No reserve battery
backup.

X Check that the system is plugged in.

X Check the AC power fuse on the back of the
system.

X Check the AC power at the commercial source
with a suitable AC meter or by plugging anothel
device into the outlet.

2. Is the converter
LED lit?

X There is 5.5 amp converter circuit
breaker on the front of the SX-100 power
supply. If it is in the ON position, the LED
beside it should be lit.

X There is a 20 amp circuit breaker on the back
door of the SX-200 system. If it is in the ON
position, the LED beside it will be lit.

.  . X X If the circuit breaker is off, reset it. If the
breaker trips again, replace power supply -
MAP350-403  (SX-IOO),  MAP350-507  (SX-200).

3. Is the X X Check that the maintenance
maintenance panel panel power on switch is on.
LED (power on) lit?

X X Ensure that the maintenance panel cable is
connected correctly to the Interconnect card.

4. Replace the
SX-100 power
supply.
MAP350-403.

X X Check backplane voltages as per MAP350-603.

X

5. Replace Heat
Sink assembly,
MAP350-506.
Replace the SX-200
power supply,
MAP350-507.

X

X
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CHART 6-2

Trouble C h e c k sx-100 sx-200 Action

System power on 1. Is the handset X X Plug in handset.
but no LEDs  lit on plugged into the
console. Appears to console?
be no power to the
console.

2. Is the console
cable secure?

X X Secure console cable.

3. Is the fuse on X X Check the fuses on the Interconnect cards and
the Interconnect
card good?

replace if blown. Power system up. Replace
cable if the fuse blows. Try again.

4. Is the X X MAP350-605,  SX-100
Interconnect card MAP350-601,  SX-200
passing -48 Vdc to
the console?

Trouble

Major Alarm on
console. System ..
appears to operate
normally; ie., calls
can be processed.

Check

1. Check that the
master transfer
switch on the
maintenance panel
is in operating
position.

2. Check the Power
Fail Transfer LED
on the PFT board.
Is it not lit?

3. Disable all
console switches.
Did the system
remove itself from
Power Fail Transfer

4. Replace the
maintenance panel
as per
MAP350-511
(SX-200)
MAP350-405
(SX-100).

5. Replace the
power supply
as per
MAP350-507
(SX-200)
MAP350-403
(SX-100).

CHART 6-3

;x-100 sx-200

X X

X

X

X X

X X

X X
X X
X X

X X

X X

Action

Set all switches as per
paragraph 2.16.

.

Change card as per
MAP350-401.

OOT condition may exist.
Refer to Appendix F.
Ensure that the console
is in the correct plug.
Change the console as per MAP350-501.
Change the console cable as per MAP350-501.
Change the maintenance panel, MAP350-511.
(SX-200).  MAP350-405  (SX-100).
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CHART 6-4

Trouble 1 Check Isx -100

X

sx-200 Action

X Set all switches as per
paragraph 2.16

X X Paragraph 2.16

X X Go to Appendix F

No telephones ring,
but there is dial
tone

1. Ensure that the
PFT LED is not on

2. Check that all
PFT switches are
in normal position

CHART 6-5

.<_.
:.:..;.

CHART 6-6

Trouble Check
.

Isx-100  1 s x - 2 0 0  1 Action
I I

Is the system in Go to System Power test,
PFT? / ’ 1 ’ 1 Appendix F.

Call cannot be
made within the
system

CHART 6-7

Trouble

Shelf 2 dead

Check

Is all power on
shelf 2 present?

sx-100 sx-200 Action

X Go to MAP350-603

CHART 6-8

Check Isx-100 sx-200 Action

X Go to Appendix FApparent radical
power fluctuations

Under heavy (or X
light) traffic
conditions system
power remains
unstable

CHART 6-9

Trouble Check sx-100 sx-200 Action

System cannot be l Reset the PFT X X Check fuse on interconnect
released from PFT Bw’itches. Is the card as per

system returned MAP350-605  (SX-100)
to normal? MAP350-601  (SX-200).
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CHART 6-10

rrouble Check sx-100 sx-200 A c t i o n

Reserve battery
backup not
holding the
system up

1. Are all reserve
battery backup
connections as
per Figures 6-2
and 6-3?

X X Make connections as shown
in Figures 6-2 and 6-l. Give
batteries time to charge
(24 hours).

2. Is the battery
circuit breaker in
the ON position?

X X Reset breaker.

3. Is the battery
charging LED lit?

4. Are the fuses
Fl, F2 and
F3 good?

X X Go to MAP350-604  (SX-200)
MAP350-606  (SX-100).

X X Go to MAP350-605  (SX-200)
MAP350-606  (SX-100).

5. Are the
batteries less
than 4 years
old?

X X Replace batteries as per
Section MITL9105/91  lo-096-200-NA.

.  .

6. Unplug the X X OOT not properly hooked up.
system AC power OOT not functioning.
cord. Is there an Replace charger unit.
audible click from
the charger unit or
does the system
indicate an “on
battery condition”
(i.e., Contact
Monitor, Section
MITL9105/9110-
096-105-NA)?

7. REMOTE MAINTENANCE, ADMINISTRATION AND TEST SYSTEM

RMAT System

4 -

. -

7.01 The RMAT System was designed to be used by personnel at
maintenance centers to remotely access systems installed at a

customer’s premises. These personnel may obtain maintenance in-
formation or cause programming changes. The system provides a
means of rapidly identifying potential system prob!em areas and allows
programming changes to be done without the necessity of visiting the
user’s premises.

7.02 The facility is provided by:

(a) A Remote Maintenance Administration and Test (RMAT) System
Controller installed at the Maintenance Center. It consists of the
SX-lOO/SX-200 hardware with a Generic 290 or 291 RMAT
PROM, and includes a Remote Control - Central (RCC) card and
a standard operating console.

(b) A Remote Control - System (RCP) card installed in slot 16 of
Shelf Unit 1 of each SX-lOO/SX-200 system.
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(4

Note:

3.03

(4

W

(cl

(d)

. .-
. -

The interconnecting facilities between the RMAT Controller and
the RCP-installed systems. This communication’s link is in most
cases provided by the public switched network, with the RMAT
Controller dialing up the required system. Access to each sys-
tem may be provided by dialing a dedicated number (trunk), or
by dialing the listed directory number for the system. A user
defined security code within each system provides protection
against unauthorized access.

The RCP Card occupies slot 16, which might otherwise have
been used for a second console Control card. The system
then has a single Supervisor console. if, however, a second
Supervisor console is required together with the RMAT fa-
cility, then the second console is connected to the main-
tenance port. Under these conditions certain limitations are
imposed such as:

Shared HOLD positions between the two consoles.

Shared conference call setting capability.

No time-out to night service on the second console.

Audio connection between Supervisor consoles when both are
idle. (

Separate console configuration in a tenant installation is not
possible.

Once the RCP card has been accessed the RMAT Controller can
perform the following functions at the system:

Duplication by the RMAT Console operator of the system nor-
mal Supervisor console functions and displays. (Note: No
speech path is available to the RMAT console operator once the
RCP is accessed.)

Programming functions for the remote system including ex-
tended programming for Multi-Digit Toll Control purposes.

Detection of alarm conditions at the system and the ability to
clear alarms, to busy out lines and trunks and perform reset and
system disable conditions.

If the RCP is connected as a system extension, the system
Supervisor, or any other system extension, has the facility of
originating an RMAT call to the RMAT Controller. In addition, if -.
the RCP extension has the COS option “Flash for Supervisor” ,,,,i
enabled, the RMAT operator can re-enter into speech mode :.%:
with the system Supervisor after being in the Remote Admin-

f?
.

istration Mode.
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(9)

7.04

The RMAT Controller can access the RCP card by dialing the
RCP access code, and has the capability to change the access
code when required.

The RMAT Controller’s receiver and trunk cards may be pro-
grammed by its console for the type of operation required to
access the remote system equipments; local features such as
time or date display can also be programmed from the console.

The RMAT Controller equipment includes the capability of dis-
playing and clearing diagnostic registers for its own or for the
remote system RCP Card.

For further information, see Section MITLS  105/9110-098-
lOl-NA  and MlTL9105/91  lo-098-301-NA.
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MITEL ACTlON PROCEDURES

GENERAL

Al.01 Task-oriented functions in this Appendix are implemented using
MITEL  Action Procedures (MAPS). Also there is a brief discus-

sion of tools and safety practices.

Al.02 A MAP is a step-by-step procedure using a flow chart principle,
written and illustrated where necessary to a level of detail that

allows both experienced and inexperienced personnel to carry out the
tasks detailed. A MAP contains two levels of information as follows:

”  .-

. -

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

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

Al.03 A typical example of a MAP is shown in Figure Al-l, with the
two levels detailed.

MAP SYMBOLS

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

Al.05 AND Block: Used to indicate a level one step that must be
performed. Consists of a square with the word AND centered in

the block

Al.06 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 block, and with the word OR appearing between the
alternative operations.

Al.07 The rectangle is also used to border instructions which imply
that the operator must perform a task outside the scope of the

MAP. The text is centered in the rectangle.

Al .08 Decision Block: Used to indicate a decision 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.

Al.09 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 “from (n)” or “return to (n)“. The
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(3N

UNPACKING AND INSPECTION
OF EOUIPMENT

MAP350-001

Issue 3. MaY  1984

Sheet 1 of 1

Have all the
required items
been unpacked
from the main

Y E S

Are the modules
being unpacked

at this time

NO (.

Y E S

(xk-)

Remove the required module or
circuit card Trunk Module or
Firmware Module from the 4
shipping carton

-

4 3 1  ’

AND

REMOVE
MODULES OR
C A R D  o

Figure Al-l Typical Map Page
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symbol is a rectangle with semicircular ends. Text is centered in the
symbol.

THE OPERATOR’S USE OF MAPS

Experienced Operator

Al.10 For the experienced operator to complete a task using a MAP,
reference to the sequential short form level one steps is usually

all that is necessary. Using Figure Al-l as an example, the experienced
operator would proceed as follows.

Al.11 At (l), makes a decision based on the information within the
block. If the answer is YES the operator must proceed to a

different MAP. If the answer is NO the operator is faced with another
decision at block (2).

Al.12 At (2), if the decision is NO there is no requirement to proceed
further and the test is abandoned. This naturally results in a

FINISH block If the decision is YES the operator proceeds to (3) and (4)
in succession; i.e., dials the DID station number and completes the call
to the check extension.

Al.13 The description of the instructions carried out in paragraphs
Al.05 and Al.06 have assumed that the level of competence of

the operator is such that short form level one steps contain sufficient
information, and therefore the operator reads only the center column
of the MAP, top to bottom of the page.

Inexperienced Operator

Al.14 If the operator’s experience is such that the level one instruc-
tions do not contain sufficient information, the level two sub-

steps should be referred to as follows.

Al.15 Using Figure Al-l as an example the path followed should be:

(a) At (1) and (2) make the decisions called for at these steps as
before.

(b) At Step (3) dial the DID station number by performing substeps
(3A),  (3B) and (3C).

In terms of steps and substeps, the operator follows a decision, and
then follows the step and substep  paths in the example shown.

TOOLS, TEST EQUIPMENT AND SPECIAL INSTRUCTIONS

. -
0 m.

Al.16 Any tools, test equipment or special instructions that the oper-
ator requires or needs to know are stated on the first page of

each MAP. If the MAP is long, and contains a number of subproce;
dures, these are listed in synopsis form on the first page.
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Al.17 CAUTION: CAUTION IS NECESSARY, DURING INSTALLATION
AND MAINTENANCE OF THE SYSTEM TO AVOID

’POSSIBLE DAMAGE TO THE SYSTEM ELECTRONICS
BY STATIC DISCHARGE. A SIMPLE MEANS OF
AVOIDING THE POSSIBILITY OF SUCH DAMAGE, IS
THE USE OF A “STATIC PROTECTION WRIST
STRAP” Al-l-ACHED TO THE SYSTEM, AS SHOWN
BELOW (FIGURE Al-2).

a
SYSTEM CARD SHELI

WRIST STRAP

Figure Al -2 Static Protection
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SYSTEM OVERVIEW

GENERAL

B1.O1 The SX-lOO/SX-200 is an advanced electronic system employ-
ing digitally controlled solid-state, space-division switching

with stored program control. The capacities of the system are as
follows:

l SX-100: 112 ports are available for assignment to lines, trunks
and additional receivers.

l SX-200: 208 ports are available for assignment to lines, trunks
and additional receivers.

0 Each line requires one port, each CO trunk requires two ports
and additional receivers require four ports each. E&M Tie Trunk
Cards and Transformer Trunk Cards require four ports.

l The maximum possible combination of trunks and lines which
can be accommodated is dependent upon the number of re-
ceivers installed and is illustrated in Figure Bl-1.

Compatibility

81.02 The systems are compatible with:

0 Line cards of lA1/2  telephone key system.

0 Standard Dial Pulse and DTMF telephone sets equipped with or
without message waiting lamps.

l Commonly used step-by-step, crossbar and electronic central
office equipment.

PHYSICAL OVERVIEW

81.03 The SX-100 Cabinet (Basic Version) is of metal construction and
has the following dimensions: height 422 mm (16.62 in.), width

635 mm (25 in.), and depth 470 mm (18.5 in.). The weight of a fully
equipped system is approximately 31.8 kg (70 lb).

. .-

. a.

B1.04 The SX-100 Primary Power Supply is mounted to.the right of
the equipment shelf (total weight 6.75 kg (15 lb)) and provides

all system power from a 115 Vat,  (or a 220 V adapter), 48 Hz to 64 Hz
commercial supply OR from -44 to -56 Vdc supply.

Page B-l



SECTION MITL9105/911  O-096-350-NA

81.05 The SX-200 Equipment Cabinet is of metal construction and has
the following dimensions: height 965 mm (38 in.), width 600 mm

(23.5 in.), and depth 700 mm (27.5 in.). The weight of a fully equipped
system is approximately 131.7 kg (290 lb).

B1.06 The SX-200 Primary Power Supply is mounted directly on the
cabinet back panel, (total weight 31.8 kg (70 lb)) and provides all

system power from either a 115 Vat,  or a 220 Vat,  44 Hz - 64 Hz
commercial supply, OR a -44 to -56 Vdc supply.

81.07 The SX-lOO/SX-200 Equipment Shelf holds up to 22 printed
circuit cards which plug into the shelf backplane. On the rear of

the backplane are a number of Amphenol-type plugs providing inter-
connections between the shelves and external equipment. In addition
to the plugs are a number of screw-down terminals, allowing shelf
connections to the primary power supply unit. The equipment shelves
measure 273 mm (10.75 in.) high, 480 mm (19 in.) wide, 415 mm
(15.375 in.) deep and weigh approximately 12.3 kg (27 lb) fully
equipped. Equipment Shelf 2 (SX-200 only) is identical in construction
to Equipment Shelf 1 and holds up to 12 additional line or trunk cards.

B1.08 The Reserve Power Supply in the system provides a -48 Vdc
source. The supply consists of a shelf unit containing eight

Globe Gel 6200 A batteries providing -48.3 Vdc nominal at 20°C (68°F).
A separate temperature-compensated charging unit maintains the cor-
rect battery voltage level. The SX-200 reserve battery power supply
measures 178 mm (7 in.) high, 483 mm (19 in.) wide, 381 mm (15 in.) (I.
deep and weighs 43 kg (110 lb). The SX-100 reserve battery power
supply measures 200.9 mm (8.2 in.) high, 635 mm (25 in.) wide, 40 mm
(18.5 in.) deep, and weighs 125 lb. The SX-lOO/SX-200 charging unit
measures 127 mm (5 in.) wide, 178 mm (7 in.) high, 355 mm (14 in.)
deep and weighs 6.4 kg (14 lb).

B1.09 The console consists of two major assemblies: an upper and a
lower assembly. Each major assembly consists of the minor

assemblies which are shown in Figure 3-l and are described in the
following paragraphs. The overall dimensions of the console housing
are 366 mm (14.40 in.) wide, 239 mm (9.40 in.) deep and 160 mm (6.30
in.) high.

81.10 Table Bl-1 lists all the tables that comprise the remainder of
this Appendix.
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CO TRUNKS (INCREMENTS OF 4)

4 12 20 28 36 44 52 60 68 76 34 92 100

a

24

SX-100, SINGLE SHELF SX-200 SYSTEM 72

4 RECEIVER CARDS _ _ _ 88
3 RECEIVER CARDS -*

2 RECEIVER CARDS - 104

1 RECEIVER CARD - -
. .

120

(LINE INCREMENTS OF 8)
136

152

TWO SHELF SX-200 168

4 RECEIVER CARDS - ,a4

3 RECEIVER CARDS __

2 RECEIVER CARDS _200

1 RECEIVER CARD-

NOTES: LINES - 1 PORT REQUIRED PER LINE

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

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

.:
4 c

. a

Figure Bl-1  Maximum Line and Trunk Configuration

Page B-3



:>:
::;-
;..j’

._a,

.:a>
;: SECTION MITLS105/911  O-096-350-NA

.j::.,:,,.
g$
-y! TABLE Bl-1
‘I#.: TABLES:;I:

.:: Table
Number

Table Name Description

B l - 2

Bl-3

81-4

SX-1 OO/SX-200 Electrical
Characteristics

System Feature
Limitations

Time-Out Information

Lists general electrical characteristics of the
SX- 1 OO/SX-200 system

Describes the SX-lOO/SX-200 system general
limitations (i.e., number of callbacks, etc.)

Lists the time-out information of various sys-
tem features

B l - 5

B l - 6

B l - 7

B l - 8

B l - 9

B l - 1 0

Bl-11

Dial Pulse Limits

System Tones

DTMF Tone Limits

System Power

Environmental Conditions

Supervisory Data

Electrical Characteristics
SX- 1 OO/SX-200 RMAT
Controller

Lists all dial pulse information

Lists all the system tones

Lists DTMF information

Lists general power supply information

Outlines environmental conditions for the
SX-1 OO/SX-200 system

Provides general supervisory data on the
system

Lists all the electrical characteristics
SX-1 OO/SX-200 RMAT Controller

B l - 1 2 Electrical Characteristics
Remote Control - System
(RCP) Card

Lists all the electrical characteristics
of the RCP card

1 c

. a
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TABLE Bl-2
SX-1 OO/SX-200 ELECTRICAL CHARACTERISTICS

SUPERSET  4 set loop limit
Station Loop Limit
Maximum Number of

Ringers per Line
Ringing:

Standard
Special

Ring Trip
Dial Tone
Transfer Dial Tone
Busy Tone
Special Busy Tone
Standard Ringback  Tone
Special Ringback  Tone

Callback
Reorder Tone
Conference Tone
Camp-On Tone
Override Tone

Crosstalk
Insertion Loss‘:

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

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

Traffic Capacity
Primary Power
Central Office

Trunk Loop Limit
Maximum Distance of
Console from Equipment
Operating Environment

Maximum number
of SUPERSET  4 sets

200 ohms
1200 ohms including set

five
90 Vat,  20 Hz - immediate ringing
1 s on, 3 s off
0.5 s on, -0.5 s off, 0.5 s on, -2.5 s off
During silent or ringing period
350/440  Hz, continuous
350/440  Hz, 3 bursts of 100 ms, then continuous
480/620  Hz, interrupted at 60 ipm
440 Hz interrupted at 60 ips
440/480  Hz, 1 s on, 3 s off
440/480  Hz, 0.5 s on, 0.5 s off, 0.5 s on,
2.5 s off
six rings of standard ringing
480/620  Hz, interrupted at 120 ipm
440 Hz, one burst of 1 s
440 Hz, one or two bursts of 200 ms
440 Hz, one burst of 900 ms followed by a
200 ms burst every 6 s
75 dB minimum

5 dB  20.5 dB  at 1004 Hz
0.5 dB  50.3 dB  at 1004 Hz
0.5 dB  f0.3 dB  at 1004 Hz
54 dB minimum, 200-3000 Hz
14 dB minimum
16 dBinC maximum
No counts over 46 dBrnC
150 fl  maximum
600 ohms nominal for lines
600 or 900 ohms nominal for trunks
7.5 ccs/line  minimum at 100 lines at P = 0.01
loo-125  V, 47-63 Hz, 4 A maximum

1600 ohms

300 m (1000 ft) of 26 AWG cable
0” C to 40°C (32°F to 104”F),  10 % to 90 %
Relative Humidity
64

4  -

. -
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TABLE Bl-3 ,..--i-s”- ‘\
SYSTEM FEATURE LIMITATIONS f

\*-I>:

Maximum number of simultaneous calls = 31.
Maximum number of speech paths used by any call = 2.
Maximum number of simultaneous consultations = 15.
Maximum number of simultaneous add-on (3-way) calls = 30.
Maximum number of simultaneous station-controlled conference calls = 30.
Maximum number of calls that can simultaneously be camped on to an extension,
trunk group or hunt group = 30.
Maximum number of simultaneous callbacks that can be enabled = 32.
Maximum number of simultaneous call forwards that can be enabled = 208 (SX-200);
112 (SX-100).
Maximum number of simultaneous “dial 0” calls = 31.
Maximum number of hunting groups = 12.
Maximum number of calls that can be simultaneously connected to music on hold = 31.
Maximum number of stations in a station hunting group = 208 (SX-200); 112 (SX-100).
Maximum number of stations in a call pickup group = 208 (SX-200); 112 (SX-100).
Maximum number of dial call pickup groups = 30.
Maximum number of trunks assignable to night stations = 100 (SX-200); 52 (SX-100).
Maximum number of trunks in a trunk group = 104 (SX-200); 56 (SX-100).
Maximum number of trunk groups = 12.
Maximum number of calls that can override a given extension = 1.
Maximum number of calls that can be simultaneously parked = 31.
Maximum number’of  simultaneous meet-me conferences = 1.
Maximum number of simultaneous Attendant-controlled conferences = 1.
Maximum number of, calls that can be simultaneously held by one Attendant = 4.
Maximum number of simultaneous incoming calls that can be separately
identified by the Attendant = 6 (Recall, Dial 0, LDN 1 through LDN 4).
Maximum number of LDNs that can be identified at the Attendant console = 4.
Maximum number of simultaneously ringing Wake-Ups = 10.
System numbering schemes may be 1-, 2-, 3- or 4-digit or a combination of
1-, 2-, 3- and 4-digit, as long as there are no conflicts in the first digits.

(.

y

.  c

.  -
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Supervisor-Timed Recal l (Don’t Answer) 10 s, 20 s, 30 s, or 40 s
Supervisor-Timed Recal l (Camp-On) 20 s, 30 s, 40 s
Suoervisor-Timed Recal l (Hold) 20 s. 30 s. o r 40 s

(I

Automatic Night Switching
Automatic Wake-Up Ringing
Dial Tone Time-Out
Interdigit Time-Out

Lockout Time-Out
Callback Clear Time-Out
Callback - Don’t Answer Reset
Call Park Recall
Call Hold Recall
Call Forwarding - Don’t Answer Time-Out
Switchhook Flash

20 s, 30 s, or 40 s
six rings
15 s
15 s lines, 10 s trunks, or 15 s trunks (System
Option 172)
45 s
8 hours
six rings
2, 3, or 4 minutes
2, 3, or 4 minutes
10 s, 20 s, 30 s, or 40 s
minimum 250 ms, 700 ms, 900 ms, 1100 ms or
maximum 1500 ms

Ringing Time-Out 5 minutes

.  . TABLE Bl-5
DIAL PULSE LIMITS

Parameter I Min. I Max.

(Accept)

Pulse Rate (pps)
Break Duration (percent)
Break Interval (ms)
Make Interval (ms)
lnterdinit Time (ms)

8.0 12.0
50.0 80.0
52.7 80.0
32.7 52.5

300.0

l Pulse Rate (pps) 9 11
l Break Interval (percent) 58 62
l Interdigit Time (ms) 800

4 c

.  -
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TABLE Bl-6 r<c  ‘ .

SYSTEM TONES e
$?gi’‘.Y

Dial Tone .
Transfer Dial Tone

350/440  Hz, continuous, -13 dBm
3501440 Hz, three bursts 100 ms off followed by
continuous 350/440  Hz, -13 dBm

Busy Tone 4801620 Hz, interrupted at 60 ipm, -24 dBm
Camp-On Busy Tone 440 Hz at 60 ips, -13 dBm
Ringback Tone 440/480  Hz, 1 s on, 3 s off, -19 dBm
Reorder Tone 480/620  Hz, interrupted at 120 ipm, -24 dBm
Camp-On Tone 440 Hz, one burst of 200 ms, -16 dBm
Override Tone 440 Hz, one burst of 800 ms followed by a 200

ms burst ever-v  6 s. -16 dBm
Supervisor Error Tone 440 H z at 10 ips for 400 ms, -16  dBm
Conferencing Tone 440 Hz, one burst of 1 s, -16 dBm
Miscellaneous Tone 440 Hz, -16  dBm
DTMF Dialing Conditions

l Frequency Deviation
a Duration
l Interdigit Time.
l Level, Low Group
a Level, High Group
0 Level, DTMF Signal
0 Level, Third Frequency
l Twist

+l  percent
Greater than 40 ms
Greater than 40 ms
Greater than -10 dBm
Greater than -8 dBm
Greater than +2  dBm
Less than -40 dB
Less than 4 dB

f ’\

TABLE Bl -7
DTMF TONE LIMITS

Low Frequency
0-W

697

770

852

941

High Frequency (Hz)

1209 1336

1 2

4 5

7 8

* 0

Frequency deviation: +l %
Signal interval (2 frequency): 40 ms
(minimum)
Per frequency, minimum level: -17 dBm
on line circuit
Twist, maximum (at -10 dBm):  +4 to -8
dBm
(High f relative to low f)

Notes: 1. Tolerance of call progress tone levels is 21.15  dBm.

2. Individual tones of any compound tone are within 1 dB  of each other.

3. Tolerance of individual tones are fl % of the frequency stated.

. c

. m.
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TABLE El-8
SYSTEM POWER

Characteristic sx -100 sx -200

AC Power Supplies

Input Voltage 115 Vat  or 230 Vat,  -20 %
to + 10 %

Frequency

Holdover
Time

44 Hz to 64 Hz

Momentary interruptions
in commercial power up to
250 ms duration

Input Current 2.5 A maximum at 115 Vat

Talk Battery Noise Does not exceed 28 dBrnc

Reseive  Battery Supply

115 Vat  or 230 Vat,  -20 %
to +10 Oh

44 Hz to 64 Hz

Momentary interruptions
in commercial power up to
250 ms duration

4 A maximum at 115 Vat

Does not exceed 28 dBrnc

Voltage R a n g e 48.3 V to 52 V 48.3 V to 52 V
Holdover Time 2 hours minimum 2 hours minimum
Battery Life Tjme 4 to 6 yrs 4 to 6 yrs

RAM/COS  Battery Pack

Holdover Time
Battery Life Time

4 weeks
4 years

Ringing Supply

Output Voltage
Frequency

90 Vat  210  % 90 Vat  210  %
20 H z  +l  H z 20 Hz f 1 Hz
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Storage Conditions

l Temperature Range:

l Relative Humidity:

TABLE Bl-9
ENVIRONMENTAL CONDITIONS

-50°C to + 71°C (-58°F to 160°F)

Up to 100 % RH at 18°C (64°F) (i.e., 15 mm Hg
water vapour pressure)

l Shock: Up to 750 mm (30 inch) drop

I l Low Pressure: 87 mm Hg (50,000 feet)

l Temperature Shock:

Environmental Conditions

-50°C to + 25°C (-58°F to 77°F) in 5 minutes

l Acoustic Noise: The systems do not radiate acoustic noise
greater than 45 dB  SPL, “A” Weighted, measured
1200 mm (47.2 in.) from the center of the cabi-
net.

l Vibration: The systems operate satisfactorily when sub-,.
jetted  to a continuous vibration of 5-200 Hz
with an acceleration of 0.5 g.

e Electrostatic Discharge:- The systems meet the following electrostatic
discharge test. With the common equipment
grounded, a voltage of 75 kV  placed to various
parts of the equipment such as faceplates,
switches, etc., has no noticeable effect on the
operation of the system. With all the exposed
metal of the peripheral equipment grounded, a
voltage of 15 kV applied to various parts of the
peripheral equipment, has no noticeable effect
on the operation of the system.
Note: The high voltage DC is derived from an

induction type generator with an output
capacity of 250 pF  and a series resis-
tance of 3.9 ohms.1

I l Electromagnetic Susceptibility: The systems are able to work in an electric fielc
of 5 V/m without major degradation of service.

Note: For the SUPERSET 4 set, see Appendix H.
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TABLE Bl-10
SUPERVISORY DATA

The system responds to hookswitch flashes with a duration of between 200 ms and a
programmable maximum time (0.7, 0.9, 1.1 or 1.5 s) in order to activate the
Transfer/Consultation Hold/Add-On features.

An open tip lead condition of 500 ms (optional 50 ms) or more on a CO trunk will release
the system connection.

Momentary open loop conditions of up to 350 ms (optional 40 ms) generated by the
Central Office on outgoing system calls, will not release system calls.

System station hookswitch flashes will not be repeated towards the Central Office.

System station on-hook conditions will release a trunk connection after the selected flash
time.

Station Loop. The station loop range, including the station apparatus can be up to a
maximum of 1200 ohms.

The SUPERSET 4 set loop limit = 200 ohms.

Supervisor Console Range. The Supervisor console can be remotely connected from the
cabinet..up to a maximum of 300 m (1000 ft) with 26 AWG cable.

CO Trunk Group. The system will operate with CO trunks up to a maximum of 1600 ohms
loop resistance.

CO Trunk Seizure. The system nominal seizure resistance is 270 ohms at 30 mA.

CO Trunk Resistance. In the idle state, the resistance towards the system from the trunk
circuit is 20 kohms tip to ground and 20 kohms ring to ground for ground starts, and not
less than 10 Mohms for loop start trunks.

Tie Trunk Resistance. The maximum resistance towards the tie trunk is:

- 2 kohms for Loop
- 3 kohms for E&M.

Page B-11
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TABLE Bl-11
ELECTRICAL CHARACTERISTICS

SX-1 OO/SX-200 RMATS CONTROLLER

Modem Signaling Parameters:

Operation Mode

Data Rate

Transmit Tones

Transmit Levels

Receive Tones

Receive Sensitivity

Line Interface:

Primary Power Supply:

SX-100 Cabinet

Full or half duplex over 2-wire public switched network,
originate mode

300 baud asynchronous

Mark 1270 Hz; Space 1070 Hz

Nominal - 10 dBm  with automatic gain to -3 dBm,  0 dBm,
or +0.4 dBm  for loop attenuation compensation

Mark 2225 Hz; Space 2025 Hz

-4 to -45 dBm

CO Trunk, loop/ground start (rotary dial or DTMF
signaling) (see Note)

90 to 125 Vat  (optionally 200 to 250 Vat);  44 to 64 Hz;
2 A

SX-200 Cabinet .90 to 125 Vat  or 185 to 250 Vat;  44 to 64 Hz, 4 A

a .  .  .
Note: See Section MITL9105/91  lo-096-210-NA  for CO Trunk Card full capabilities.
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TABLE 81-12
ELECTRICAL CHARACTERISTICS

REMOTE CONTROL-SYSTEM (RCP) CARD

Modem Signaling Parameters:

Operation Mode Full or half duplex over 2-wire public switched network
with automatic answer feature

Data Rate

Transmit Tones

Transmit Level

Receive Tones

Receive Sensitivity

Line Interface Parameters:

300 baud asynchronous

Mark 2225 Hz; Space 2025 Hz

Nominal -10 dBm  with automatic gain to -3 dBm,  0 dBm
or + 0.4 dBm  for loop attenuation compensation

Mark 1270 Hz; Space 1070 Hz

-4 to -45 dBm

On-hook DC Resistance

On-hook.!mpedance

Ringing

Off-hook DC Resistance

Off-hook Impedance

Return Loss

Minimum 10 meg ohms

10 kohms in series with ‘I PF

Minimum 30 Vrms at 20 Hz

260 ohms at 20 mA (line reversal ignored)

600 ohms in series with 2 PF

Minimum 14 dB at 200 Hz
25 dB at 1 kHz
35 dB at 3 kHz

Common Mode Rejection

Longitudinal Balance

60 Vrms maximum at 60 Hz

Minimum 63 dB at 1 kHz
56 dB  at 13 kHz

Transient Protection Withstands 1000 V or lO/lOOO  ps and 22 ohms source
resistance between Tip and ground or Ring and ground

Power Supply and Digital Compatible with Console Control Card
Interface Parameters: (MITEL PN91  lo-006-OOO-NA)
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APPENDIX C

c

2::
!ij

SYSTEM CABLING

Cabling and Cross-Connections

General

Cl.01 This Appendix details the cabling and cross-connections re-
quired when installing the SX-lOO/SX-200 system.

Telephone Set and Trunk Cabling

Cl.02 Telephone set and trunk cabling terminates on the building
cross-connection terminal in the normal manner. The cabling

requirements and limits for stations and consoles are shown in Figure
Cl-l(a) and (b).

Cable Terminations, SX-100

Cl.03 All interconnecting cables must be terminated in accordance
with Tables Cl-l, Cl-2 and Figure Cl-2.

Cable Terminations, SX-200

Cl.04 All interconnecting cables must be terminated in accordance
with Figure Cl-3 and Tables Cl-l, Cl-2, Cl-3 and Cl-4. In

addition, if Shelf 2 is installed, the interconnecting cables listed in
Table Cl-4 must be terminated.

Cross-Connections

Cl.05 Jumpers should be run using Z-type 24 AWG cross-connecting
cables or equivalent.

Cl.06 Connection between the equipment cabinet, cross-connect
field, stations, trunks and consoles should be made using 26

AWG connector-ended cable in accordance with Tables Cl-l through
Cl -4 .

Cl.07 Cabling connections between Shelf 1, the interconnect board
and cross-connect field are shown in Figures Cl-3 and Cl-7.

Cl.08 Figures Cl-4 and Cl-5 illustrate typical block and -wiring did-’
grams for a power fail transfer circuit. Figure Cl-6 illustrates

typical night bell wiring connections and Figure Cl-7 shows the con-
nections for music and PA requirements.
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Z-WIRE CONDUCTOR
OR EQUIVALENT

CABLE C?NNECTOR

\ \

\ I I I k-+7 I I! &I / SHELF

/

STATION SET i

i
/

;w ~
/

/ /

/ / /

/
CONNECTING

BLOCK

CROSS-CONNECT
FIELD

/
2%PAlR

CABLE

SHELF PLUG
/

EQUIPMENT
CABINET

NOTE: STATION LOOP LIMIT 1200 ohms (INCLUDING STATION SET): SUPERSET 4 LOOP LIMIT = 200 OHMS

(A) STATION CABLING & LIMITS

SUPEiViSOR
CONSOLE

CABLE
CONNEZTORS

INTERCONNECT

INSOLE INTERFACE
BOARD

EQUIPMENT
CABINET

NOTE: CABLING LIMIT 205 m (1000 ft) - 26 AWG MJNIMUM
CABLE CONSOLE TO EQUIPMENT CABINET.

(B) SUPERVISOR CONSOLE CABLING & LIMITS

Figure Cl-l Station and Console Cabling Requirements
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SECTION MITL9105/911  O-096-350-NA

Cl.09 When backplane translator boards are used with the lines and
trunk circuits, different terminal connections result. In this case,

the cabling arrangements must conform to the termination connec-
tions shown in Figure Cl-8 and Table Cl-6 of this Appendix.

Cl.10 Figures Cl-g,  Cl-10 and Cl-11 are in-depth wiring explana-
tions. These figures outline the card position in relation to a

specific Amphenol-type connector to the cross-connect frame.

1 c

.  -
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I INTERCONNECT

P301
(14-PIN) J302

(2%PIN)

BACKPLANE

I

P6
1

BOARD CONNECTOR
NO.

DESTINATION BOARD CONNECTOR
NO.

DESTINATION

SHELF Pl X - CONNECT INTERCONNECT J13 MAINTENANCE
BACKPIANE P2 X - CONNECT CONSOLE

P3 X - CONNECT J14 SUPERVISOR
P4 X - CONNECT CONSOLE 2
P5 P17 J15 SUPERVISOR
P6 P16 CONSOLE 1

P16 P6
P17 P5
PlB X - CONNECT

NOTEz AU PLUGS AND CONNECTORS PlS X - CONNECT
MCEPT AS NOTED ARE STANDARD 25- P20 X - CONNECT
PAIR (AMPHENOL-TYPE). THE MALE AND J302 TO MODEM
FEMALE DESIGNATORS REFER TO THE J302 LOCAL TERMINAL
CONNECTORS MOUNTED ON THE P301 MAINTENANCE
EQUIPMENT, NOT TO THE CABLE CONNECTORS. PANEL

.  r

Figure Cl -2 SX-100 Connector Locations
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TABLE Cl-l
SHELF 1 EXTERNAL PLUG AND JACK CONNECTIONS

Equipment Equipment
Pai r Numbers Numbers

Lead Designation, Trunks
Card

Pin Color Lines Lead Designation Trunks CD DID/TIE E & M * Positions

PLUG Pl (Connects to Cross-Connect Field)

1 5 S-BK_
4 1 Y-N 028
1 6 BL-Y.
42 Y-O 033
1 7 O-Y_
43 Y-G 034
18 G-Y.
44 Y-BR 035
1 9 BR-Y_
45 Y-S 036
20 S-Y_
46 V-EL 041

2: v-o BL-V 042
22 o - v_
48 V-G 043
23 G-V
49 V-BR 044
24 BR-V
50 v - s

1 25 1  S-V 1

Tl reserved for
Rl test line
T2
R2
T3
R3
T4
R4
Tl

()02*x Tl Tl Tl
Rl Rl Rl

XT2 TRI
XT1 RR1 1

0 0 4 T 2 El
R2 M l

(J,O”X Tl Tl Tl

R4
Tl
Rl
T2
R2
T3
R 3
T4

E4pARE
SPARE

042””

044

Tl
Rl

XT2
XT1
T2
R 2

SPARE
SPARE

Tl T l
Rl Rl

TRl
RR1
El 6
M l

* For 2-Wire E&M Trunk operation DO NOT connect dR and TR  leads.
** Trunk Equipment Number 2 for Trunk Card only.
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TABLE Cl-l (CONT’D)
SHELF 1 EXTERNAL PLUG AND JACK CONNECTIONS

Equipment Equipment
Pai r Numbers Numbers

Lead Designation, Trunks
Card

Pin Color Lines Lead Designation Trunks co 1DID/TIE E&M* Positions

PLUG .P2  (Connects to Cross-Connect Field)

26
1

2 7
2

2 8
3

29
4

3 0
5

31
6

3 2
7

33
8

34

3:
1 0
3 6

2

12
3 8

13
3 9
1 4
40

15
41

16
42

17
43

18
44
1 9
45
2 0

4:
47
22
48

2 3
49

2 4
5 0
25

* For Z-Wire E&M Trunk operation DO NOT connect RR and TR leads.
** Trunk Equipment Number 2 for Trunk Card only.

Page C-6



SECTION MITL9105/911  O-096-350-NA

TABLE Cl-l (CONT’D)
SHELF 1 EXTERNAL PLUG AND JACK CONNECTIONS

Equipment Equipment
Pair Numbers Numbers

Lead Designation, Trunks
Card

Pin Color Lines Lead Designation Trunks co 1DID/TIE 1 E & M * Positions

PLUG P3 (Connects to Cross-Connect Field)

21 BL-V
47 v-o 090

22 o-v R2 XT1
48 V-G 091 T3 092 T2

2 3 G-V R3 R2
49 V-BR 092 T4
24 BR-V R4

v-s -
9: s-v

SPARE SPARE
SPARE S P A R E

Note: Position 12 can be used for lines, trunks, or receiver #4 card.
* For 2-Wire E&M Trunk operation DO NOT connect RR and TR leads.
** Trunk Equipment Number 2 for Trunk Card only.

Rl
TRl
RR1
El

M l

1 2
See Note
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TABLE Cl-l (CONT’D)
SHELF 1 EXTERNAL PLUG AND JACK CONNECTIONS

Equipment Equipment
Pai r Numbers Numbers

Lead Designation, Trunks
Card

Pin Color Lines Trunks Trunks co ~D~D/TIE  1 E&M* Positions

PLUG P4 (Connects to Cross-Connect Field)

Note: Position 12 can be used for lines, trunks or receiver card #4.
* For 2-Wire E&M Trunk operation DO NOT connect RR and TR leads.
** Trunk Equipment Number 2 for Trunk Card only.

.I _’c?J?!\‘:
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SECTION MITL9105/91  lo-096-35Q-NA

:

TABLE Cl-l (CONT’D)
SHELF 1 EXTERNAL PLUG AND JACK CONNECTIONS

Equipment
Pai r Numbers

Pin Color Lines Lead Designation

PLUG P5 (Connects to Plug P17)

Equipment
Numbers

Trunks

Lead Designation, Trunks

CD 1DID/TIE 1 E & M *
Card

Positions

Note: Positions 14 and 13 can be used for lines or trunks, or for receiver cards #2 and #3,  respectively.
* For 2-Wire E&M Trunk operation DO NOT conn&ct RR and TR leads.
** Trunk Equipment Number 2 for Trunk Card only.

.:
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SECTION MITL9105/91  lo-096-350-NA

TABLE Cl-l (CONT’D)
SHELF 1 EXTERNAL PLUG AND JACK CONNECTIONS

Equipment
Pai r Numbers

Pin Color Lines Lead Designation

PLUG P6 (Connects to Plug P16)

Equipment
Numbers

Trunks

Lead Designation. Trunks

co ID~D/TIE  1 E&M*
Card

Positions

26c1
2 7

W-BL
BL-W
w - o
o - w
W - G
G - W
W-BR
BR-W
w - s
s - w
R-BL
BL-R
R-O
O-R
R-G
G-R
R-BR
BR-R
R-S
S-R
BK-BL
BL-BK
BK-0
0-BK
BK-G
G-BK
BK-BR
BR-BK
BK-S
S-BK
Y-BL
BL-Y
Y-O
O-Y
Y-G
G-Y
Y-BR
BR-Y
Y-S
S-Y
V-BL
BL-V
v - o
o - v
V-G
G-V
V-BR
BR-V
v - s
s - v

101

1 0 2

1 0 3

1 0 4

T5
R5
T6
R6 Lines
T7
R7
T8
R8
T5
R5
T6
R6 Lines
T7
R7
TB
R8

102**

1 0 8

Tl
Rl

XT2
XT1
T2
R2

Tl
Rl

Tl
Rl

TRl
RR1
El
M l

I
Tl Tl Tl

1 3
See Note

1 0 9

1 1 0

111

1 1 2

110X”

1 1 2

RECEIVER No. 1

.  .

T (A)
R (A)
S DATA OUT T (B)
S DATA OUT R (B)
S DATA IN T (8)
S DATA IN R (B)
R (Kll.

1 !&A,
1

i R (A) I
1 S DATA OUT T (B) 1
i S DATA OUT R (B) 1
1 S DATA IN T (B) I
I s DATA IN R ~A~(BI  I
I UART IN I
1 UART OUT I
1 R (K5)

:(K4,
K4
R K3)

E3(K2,
K2
SPARE
SPARE

NIGHT BELL 1

MAINTENANCE
CONSOLE 1 7

NIGHT BELL 1

NIGHT SERVICE 1 8

NIGHT BELL 3

NIGHT BELL 2

S P A R E
S P A R E .

Note: Positions 14 and 13 can be used for lines or trunks, or for receiver cards #2 and #3,  respectively.
* For 2-Wire E&M Trunk operation DO NOT connect RR and TR leads.
** Trunk Equipment Number 2 for Trunk Card only.

4 .

. -
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SECTION MITL9105/911  O-b96-350-NA

TABLE Cl-2
INTERCONNECT BOARD PLUG AND JACK CONNECTIONS

Pair
P i n Color Lead Designation

CONNECTOR J13 MAINTENANCE CONSOLE
(Connected To Maintenance Panel)

2 6 W-EL ELECTROSTATIC GROUND
1 B L - w ELECTROSTATIC GROUND

2 7 w - o ELECTROSTATIC GROUND
2 o - w ELECTROSTATIC GROUND

2 8 W - G ELECTROSTATIC GROUND
3 G - W ELECTROSTATIC GROUND

2 9 W-BR ELECTROSTATIC GROUND
4 BR-W ELECTROSTATIC GROUND

3 0 w - s DATA IN COMMON
5 s - w DATA IN

3 1 R-BL ELECTROSTATIC GROUND
6 BL-R ELECTROSTATIC GROUND

3 2 R-O DATA OUT COMMON
7 O-R DATA OUT

3 3 R-G ELECTROSTATIC GROUND
8 G-R ELECTROSTATIC GROUND

3 4 R-BR ELECTROSTATIC
3: BR-R

GROUND, -
ELECTROSTATIC GROUND

R-S CUTOVER SWB
1 0 S-R CUTOVER SWA
3 6 BK-BL ELECTROSTATIC GROUND
1 1 EL-BK ELECTROSTATIC GROUND
37 SK-0 MAJOR ALARM
1 2 0-BK MAJOR ALARM
3 8 BK-G ” T I P

:x
G-BK RING
BK-BR ELECTROSTATIC GROUND

1 4 BR-BK ELECTROSTATIC GROUND
40 BK-S ELECTROSTATIC GROUND
1 5 S-BK ELECTROSTATIC GROUND
4 1 Y-BL ELECTROSTATIC GROUND
1 6 EL-Y ELECTROSTATIC GROUND
42 Y-O ELECTROSTATIC GROUND
1 7 O-Y ELECTROSTATIC GROUND
4 3 Y-G o v
1 8 G-Y -48 Vdc
4 4 Y-BR o v
1 9 BR-Y -48 Vdc
45 Y-S o v
2 0 S-Y -48 Vdc
46 V-BL o v
2 1 BL-V -48 Vdc
47 v - o o v
22 o - v -48 Vdc
48 V-G o v
23 G-V -48 Vdc
49 V-BR o v
2 4 BR-V -48 Vdc
5 0 v - s o v
2 5 s - v -48 Vdc

Pair
P i n Color Lead Designation

CONNECTOR J14  SUPERVISOR CONSOLE
NO. 2

2 6 W-BL ELECTROSTATIC GROUND
1 EL-W ELECTROSTATIC GROUND

2 7 w - o ELECTROSTATIC GROUND
2 o - w ELECTROSTATIC GROUND ’

2 8 W - G ELECTROSTATIC GROUND
3 G - W ELECTROSTATIC GROUND

2 9 W-BR ELECTROSTATIC GROUND
4 BR-W ELECTROSTATIC GROUND

3 0 w - s DATA IN COMMON
5 s - w DATA IN

3 1 R-BL ELECTROSTATIC GROUND
6 BL-R ELECTROSTATIC GROUND

3 2 R-O DATA OUT COMMON
7 O-R DATA OUT

3 3 R-G ELECTROSTATIC GROUND
8 G-R ELECTROSTATIC GROUND

3 4 R-BR ELECTROSTATIC GROUND
9 BR-R ELECTROSTATIC GROUND

3 5 R-S CUTOVER SWB
1 0 S-R CUTOVER SWA
3 6 BK-BL ELECTROSTATIC GROUND

2
BL-BK ELECTROSTATIC GROUND
BK-0 MAJOR ALARM

1 2 0-BK MAJOR ALARM
3 8 BK-G T I P

i93
G-BK RING
BK-BR ELECTROSTATIC GROUND

1 4 BR-BK ELECTROSTATIC GROUND
40 BK-S ELECTROSTATIC GROUND
1 5 S-BK ELECTROSTATIC GROUND
4 1 Y-BL ELECTROSTATIC GROUND
1 6 BL-Y ELECTROSTATIC GROUND
4 2 Y-O ELECTROSTATIC GROUND
1 7 O-Y ELECTROSTATIC GROUND
4 3 Y-G o v
1 8 G-Y -48 Vdc
4 4 Y-BR o v
1 9 BR-Y -48 Vdc
4 5 Y-S o v
2 0 S-Y -48 Vdc
4 6 V-BL o v
2 1 BL-V -48 Vdc
47 v - o o v
2 2 o - v -48 Vdc
4 8 V-G o v
2 3 G-V -48 Vdc
4 9 V-BR o v
2 4 BR-V -48 Vdc
5 0 v - s o v
2 5 s - v -48 Vdc
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SECTION MITL91  OS/91  1 O-096-350-NA

TABLE Cl-2 (CONT’D)
INTERCONNECT BOARD PLUG AND JACK CONNECTIONS

Pair
P i n Color Lead Designation

CONNECTOR 515  SUPERVISOR CONSOLE
NO. 1

2 6 W-BL ELECTROSTATIC GROUND
1 BL-W ELECTROSTATIC GROUND

2 7 w - o ELECTROSTATIC GROUND
2 o - w ELECTROSTATIC GROUND

2 8 W - G ELECTROSTATIC GROUND
3 G - W ELECTROSTATIC GROUND

2 9 W-BR ELECTROSTATIC GROUND
4 BR-W ELECTROSTATIC GROUND

3 0 w - s DATA IN COMMON
5 s - w DATA IN

3 1 R-BL ELECTROSTATIC GROUND
6 BL-R ELECTROSTATIC GROUND

3 2 R-O DATA OUT COMMON
7 O-R DATA OUT

3 3 R-G ELECTROSTATIC GROUND
a G-R ELECTROSTATIC GROUND

3 4 R-BR ELECTROSTATIC GROUND
9 BR-R ELECTROSTATIC GROUND

3 5 R-S CUTOVER SWB
1 0 S-R CUTOVER SWA
3 6 BK-BL ELECTROSTATIC GROUND
1 1 BL-BK ELECTROSTATIC GROUND
3 7 BK-0 MAJOR ALARM
1 2 0-BK “MAJOR ALARM
3 8 BK-G T I P
1 3 G-BK RING
3 9 BK-BR ELECTROSTATIC GROUND
1 4 BR-BK ELECTROSTATIC GROUND
4 0 BK-S ELECTROSTATIC GROUND
1 5 S-SK ELECTROSTATIC GROUND
4 1 Y-BL ELECTROSTATIC GROUND
1 6 BL-Y ELECTROSTATIC GROUND
42 Y-O ELECTROSTATIC GROUND
1 7 O-Y ELECTROSTATIC GROUND
43 Y-G o v
ia G-Y -48 Vdc
44 Y-BR o v
1 9 BR-Y -48 Vdc

z:
Y-S o v
S-Y -48 Vdc

4 6 V-BL o v
2 1 BL-V -48 Vdc
47 v - o o v
22 o - v -48 Vd;
4 8 V-G o v
2 3 G-V -48 Vdc
49 V-BR o v
2 4 BR-V -48 Vdc
5 0 v - s o v
2 5 S-V -48 Vdc
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.,;::>,
:::,j:j: SECTION MITL91 OS/91  lo-096-350-NA

g&J .P\T TABLE Cl-2 (CONT’D)
,e&$ .j
:I!${$’  ‘, fq$$j: SHELF 2 (SX-200 ONLY) EXTERNAL PLUG AND JACK CONNECTIONS

.::.::.:\:I:  :.!r

* For 2-Wire E&M Trunk operation DO NOT connect RR and TR leads,
** Trunk Equipment Number 2 for Trunk Card only.

4 c

_:  .

.  -
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SECTION MITL9105/911  O-096-350-NA

:;-. .

TABLE Cl-2 (CONT’D)
SHELF 2 (SX-200 ONLY) EXTERNAL PLUG AND JACK CONNECTIONS

Equipment Equipment
Pai r Numbers Numbers

Lead Designation, Trunks
Card

Pin Color Lines Lead Designation Trunks CD 1DID/TIE 1 E&la* Positions

PLUG P8 (Connects to Cross-Connect Field)

* For 2.
** Trunk

BR-V
v - s
s - v SPARE

Wire E&M Trunk operation DO NOT connect RR and TR leads.
Equipment Number 2 for Trunk Card only.

SPARE
S P A R E

Q

.  c

.  -
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SHELF 2 (SX -200 ONLY) EXTERNAL PLUG AND jACK CONNECTIONS

PLUG P9  (Connects to CI

2 6
1

2 7
2

2 8
3 _

2 9
4

3 0
5

31
6

32

3 1
8

3 4
9

3 5
1 0
3 6
11  I
3 7
1 2
3 8
13 _
3 9
1 4
40
1 5
41
1 6
42
1 7
43
18
44
19
45
2 0
46
21
47
22
48
23
49
24

W-BL 209
BL-W
w - o 210
o - w
W - G 211
G - W
W-BR 212
BR-W
W - S 217
s - w
R-EL 218
BL-R
R-O 219
O-R
R-G 220
G-R
R-BR 2 2 5
BR-R
R-S 226
S-R
BK-BL 227
BL-BK
BK-0 228
0 - B K
BK-G 2 3 3
G-BK
BK-BR 234
BR-BK
BK-S 235
S-BK
Y-BL 236
BL-Y
Y-O 241
O-Y
Y-G 242
G-Y
Y-BR 243
BR-Y
Y-S 244
S-Y
v-BL 249
BL-V
v - o 250
o - v
V-G 251

g-=--

TABLE Cl-2 (CONT’D)

1 E’!!!!?’Lead Designation

oss-Connect Field)

Tl 210””
Rl
T2
R2
T3 2 1 2
R3
T4
R4
T l 218**

R4
Tl 226”*
Rl
T2
R2
T3 228
R3
T4
R4
Tl 234**
Rl
T2
R2
T3 236
R3
T4

242**

<
R4
Tl 250*x
I?1
T2 I
R2 I
T3 252
R3 I
T4

&RE
S P A R E

4q-fq-y
I 1 I

Tl 1 Tl 1 Tl I
Rl Rl Rl

XT2 TRl
XT1 RR1 8
T2 El
R2 I 1 Ml I

I

Tl Tl Tl

;2
Rl

T”al
XT1 RR1
T2 El 9
R2 M l

I I I

Tl 1 Tl 1 Tl I

Tl Tl Tl

XT2
Rl Rl

TRl
XT1 RR1
T2 El 1 2
R2 M l

I I I

SPARE
SPARE I

* For P-Wire  E&M Trunk operation DO NOT connect RR and TR leads.
** Trunk Equipment Number 2 for Trunk Card only.

Page C-15



SECTION MITL91  OW911  O-096-350-NA

I TABLE Cl-2 (CONT’D)
SHELF 2 (SX-200 ONLY) EXTERNAL PLUG AND JACK CONNECTIONS

Equipment Equipment
Pair Numbers Numbers

Lead Designation, Trunks

Pin Color Lines Lead Designation Trunks co 1DID/TIE 1 E & M *

PLUG PI0  (Connects to Cross-Connect Field)

Card
Positions

** Trunk Equipment Number 2 for Trunk Card only.
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SECTION MiTL9105/911  O-096%350-NA

TABLE Cl-2 (CONT’D)
INTERCONNECT BOARD PLUG AND JACK CONNECTIONS

Pai r
Pin Color Lead Designation

PLUG PI8  (Miscellaneous Connections
to Cross-Connect Field)

2 6 w-BL SPARE
1 BL-W SPARE

27 w - o SPARE
2 o - w SPARE

2 8 W - G SPARE
3 G - W SPARE

2 9 W-BR SPARE
4 BR-W SPARE

30 w - s SPARE
5 s - w SPARE

31 R-BL SPARE
6 BL-R SPARE

32 R-O SPARE
3 : O-R SPARE

R-G SPARE
8 G-R SPARE

34 R-BR SPARE
3: BR-R SPARE

R-S SPARE
1 0 S-R SPARE
3 6 BK-BL SPARE
:: BL-BK SPARE

BK-0 SPARE
1 2 0-BK SPARE
3 8 BK-G SPARE
1 3 G-BK SPARE
39 BK-BR SPARE
1 4 BR-BK SPARE
40 BK-S SPARE
1 5 S-BK SPARE
41 Y-BL SPARE
1 6 BL-Y SPARE
42 Y-O MUSIC IN B
1 7 O-Y MUSIC IN A
43 Y-G PA2 OUT B
1 8 G-Y PA2 OUT A
44 Y-BR NIGHT BELL 28
1 9 BR-Y NIGHT BELL 2A
45 Y-S PA1 OUT B
20 S-Y PA1 OUT A
46 V-BL NIGHT BELL 1B
21 BL-V NIGHT BELL 1A
47 v - o PA1 CONTROL B
22 o - v PA1 CONTROL A
48 V-G PA2 CONTROL B
23 G-V PA2 CONTROL A
49 V-BR NIGHT SERVICE B
2 4 BR-V NIGHT SERVICE A

NIGHT BELL 38
NIGHT BELL 3A

Notes: 1. Night service relay operates permanently when
in night service.
Night Bell continuous rating:
Open circuit voltage 120 Vrms
Closed circuit current 75 mArms.

2. Music in 100 mV
Impedance 600 ohms.

3. PA Output Level 100 mV
Impedance 600 ohms.
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SECTION MITL9105/911  O-096-350-NA

TABLE Cl-2 (CONT’D)
INTERCONNECT BOARD PLUG AND JACK CONNECTIONS

Pair Lead Line Lead Designation,
Pin Color Designation CO 1 DID/TIE

iUG  P19 On Interconnect Card PN9110-02A
/liscellaneous  Connections to Cross-Connect Field)
2 6 W - B L S P A R E

1 BL-W SPARE
2 7 w - o

2 o - w
2 8 W - G

3 G - W RECEIVER 1
2 9 W-BR

4 BR-W
3 0 W - S

5 s - w
31 R-BL T8

6 BL-R R8
3 2 R-O T7 T4

7 O-R R7 R4
33 R-G T6 XT3

8 G-R R6 XT4
3 4 R-BR T5 T3 T2

3:
BR-R R5 R3 R2
R-S T8

1 0 S-R R8
3 6 BK-BL T7 T4

::
BL-BK R7 R4
BK-0 T6 XT3

l-2 0-BK ” R6 XT4
3 8 BK-G T5 T3 T2
1 3 G-BK R5 R3 R2
3 9 BK-BR
1 4 BR-BK
4 0 BK-S
1 5 S-BK RECEIVER 1
41 Y-BL
1 6 BL-Y
42 Y-O
1 7 O-Y
43 Y-G T4
1 8 G-Y R4
44 Y-BR T3 T2
19 BR-Y R3 R2
45 Y-S T2 XT1
20 S-Y R2 XT2
46 V-BL Tl T l Tl
21 BL-V Rl Rl Rl
47 v - o T4
22 o - v

;:
V-G !i T2
G-V R3 R2

4: -.
V-BR T2 XT2
BR-V R2 XT1

550
v - s Tl T l Tl
s - v Rl Rl RI

Trunks
1 E & M *

E2
M2
TR2
RR2
T2
R2

E 2
M 2
TR2
RR2
T2
R2

El
M l
TRl
RR1
Tl
Rl

El
M l
TRl
RR1
Tl
Rl

Card
Positions

15

14

1 3

1 5

1 4

1 3

* For 2-Wire E&M Trunk operation DO NOT connect RR and TR leads.
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SECTION MITL9105/9110-096-350-NA

TABLE Cl-2 (CONT’D)
INTERCONNECT BOARD PLUG AND JACK CONNECTIONS

L e a d
Pin Designation

CONNECTOR 5302
DATA PORT (See Notes)

1 o v

3’
TRANSMIT DATA
RECEIVE DATA

4

z
CLEAR TO SEND
DATA SET READY

7 SIGNAL GROUND
8 CARRIER DETECT
9

10
1 1
12
13
14

2
17
18
19
20 DATA TERM READY
21
22
23
24
25

Notes: 1.  Connector J302 is  common to the SX-
lOO/SX-200  system.

2. See Section MITLSI  05/91l  O-096-450-NA,
Traffic Measurement, for applications of
the connectors.

4 -

. -
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SECTION MITL9105/91  lo-096-350-NA

TABLE Cl-3
POWER FAIL TRANSFER BOARD PLUG AND JACK CONNECTIONS

. .

Pair
P i n Color Lead Designation

PLUG P20
(Power Fail Transfer Connections to Cross-
Connect Field)

2 6 W - B L STATION Tl
1 BL-W STATION Rl

2 7 w - o LINE CARD Tl
2 o - w LINE CARD Rl

2 8 W - G TRUNK Tl
3 G - W TRUNK RI

2 9 W-BR TRUNK CARD Tl
4 B R - W TRUNK CARD RI

3 0 w - s STATION T2
5 s - w STATION R2

3 1 R-BL LINE CARD T2
6 BL-R LINE CARD R2

32 R-O TRUNK T2
7 O-R TRUNK R2

3 3 R-G TRUNK CARD T 2
8 G-R TRUNK CARD R2

3 4 R-BR STATION T3
9 BR-R STATION R3

3 5 R-S LINE CARD T3
1 0 S-R LINE CARD R3
3 6 BK-BL TRUNK T3
1 1 BL-BK “TRUNK R3
3 7 BK-0 TRUNK CARD T3.
1 2 0 -BK TRUNK CARD R3
3 8 BK-G STATION T4
1 3 G-BK STATION R4
3 9 BK-BR LINE CARD T4
14 BR-BK LINE CARD R4
40 BK-S TRUNK T4
1 5 S-BK TRUNK R4
4 1 Y-BL TRUNK CARD T4
16 BL-Y TRUNK CARD R4
42 Y-O STATION T5
1 7 O-Y STATION R5
43 Y-G LINE CARD T5
1 8 G-Y LINE CARD R5
44 Y-BR TRUNK T5
1 9 BR-Y TRUNK R5

Eli
Y-S TRUNK CARD T5
S-Y TRUNK CARD R5

46 V-BL STATION T6
2 1 BL-V STATION R6
47 v - o LINE CARD T6
22 o - v LINE CARD R6
48 V-G TRUNK T6
2 3 G-V TRUNK R6
4 9 V-BR TRUNK CARD T6
2 4 BR-V TRUNK CARD R6

z:
v - s S P A R E
s - v S P A R E

Note: Plug 21 is not installed on the SX-100 equipment.

Pair
P i n Color Lead Designation

PLUG P21
(Power Fail Transfer Connections to Cross
Connect Field)

2 6 W-BL STATION T7
1 BL-W STATION R7

2 7 w - o LINE CARD T7
2 o - w LINE CARD R7

2 8 W - G TRUNK T7
3 G - W TRUNK R7

2 9 W-BR TRUNK CARD T7

3:
BR-W TRUNK CARD R7
w - s STATION T8

5 s - w STATION R8
3 1 R-BL LINE CARD T8

6 BL-R LINE CARD R8
32 R-O TRUNK T8

31
O-R TRUNK R8
R-G TRUNK CARD T8

8 G-R TRUNK CARD R8
3 4 R-BR STATION T9

9 BR-R STATION R9
3 5 R-S LINE CARD T9
1 0 S-R LINE CARD R9
3 6 BK-BL TRUNK T9
1 1 BL-BK TRUNK R9
37 BK-0 TRUNK CARD T9
1 2 0-BK TRUNK CARD R9
3 8 BK-G STATION T lO
1 3 G-BK STATION RlO
3 9 BK-BR LINE CARD T lO
1 4 BR-BK LINE CARD RlO
40 BK-S TRUNK T lO
1 5 S-BK TRUNK RIO
4 1 Y-BL TRUNK CARD T lO
1 6 BL-Y TRUNK CARD RIO
42 Y-O STATION T l  1
1 7 O-Y STATION Rll
43 Y-G LINE CARD Tll
1 8 G-Y LINE CARD RI1
44 Y-BR TRUNK Tll
1 9 BR-Y TRUNK RI1
45 Y-S TRUNK CARD Tll
2 0 S-Y TRUNK CARD Rll
4 6 V-BL STATION T12
2 1 BL-V STATION R12
47 v - o LINE CARD T12
22 o - v LINE CARD R12
48 V-G TRUNK T12
2 3 G-V TRUNK R12
49 V-BR TRUNK CARD T l2
24 BR-V TRUNK CARD R12
50 v - s S P A R E
2 5 s - v S P A R E
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SECTION MITL9105/911  O-096-350-NA

TABLE Cl-4
CONSOLE INTERFACE BOARD PLUG AND JACK CONNECTIONS (SX-200 ONLY)

.:;ij
R$

Pin 1 Zikr  1 Lead Designation

JACK 522
‘Connects to Supervisor Console 1)

2 6 W-BL ELECTROSTATIC GROUND
1 BL-W ELECTROSTATIC GROUND

27 w - o ELECTROSTATIC GROUND
2 o - w ELECTROSTATIC GROUND

2 8 W - G ELECTROSTATIC GROUND
3 G - W ELECTROSTATIC GROUND

29 W - B R ELECTROSTATIC GROUND
4 BR-W ELECTROSTATIC GROUND

3 0 w - s DATA IN COMMON
5 s - w DATA iti

3 1 R-BL ELECTROSTATIC GROUND
6 BL-R ELECTROSTATIC GROUND

3 2 R-O DATA OUT COMMON
7 O-R DATA OUT

3 3 R-G ELECTROSTATIC GROUND
8 G-R ELECTROSTATIC GROUND

34 R-BR ELECTROSTATIC GROUND

3:
BR-R ELECTROSTATIC GROUND
R-S CUTOVER SWB

1 0 S-R CUTOVER SWA
3 6 BK-BL ELECTROSTATIC GROUND
1 1 BL-BK ELECTROSTATIC GROUND
37 1 *BK-0  1 MAJOR ALARM
1 2 1 0-BK a. 1 MAJOR ALARM
3 8 1 BK-G 1 T I P
1 3

I
G-BK

I
RING

39 BK-BR ELECTROSTATIC GROUND
1 4
40
1 5
4 1
‘I6
42
1 7
43
1 8
44
1 9
45

BR-BK ELECTti%T&ik GROUND
BK-S ELECTROSTATIC GROUND
S-BK ELECTROSTATIC GROUND
Y-BL ELECTROSTATIC GROUND
BL-Y ELECTROSTATlC  GROUND
Y-O ELECTROSTATIC GROUND
O-Y ELECTROSTATIC GROUND
Y-G o v
G-Y -48  Vdc
Y-BR o v
BR-Y -48  Vdc
Y-S o v

20

2
47

S-Y -48  Vdc
V-BL o v
BL-V -48  Vdc
v - o o v

22 o - v -48 Vdc
48 V-G o v
23 G-V -48 Vdc
49 V-ER o v
24 1 BR-V 1 -48  Vdc
50 I v-s I o v
25 I s-v I -48  Vdc

FI
Pair

P i n Color Lead Designation

‘LUG P23
‘Connects to Jack J15)

2 6
1

27
2

2 8
3

2 9
4

3 0
5

3 1
6

32
7

3 3
8

3 4
9

3 5

::
1 1
37
1 2
3 8
1 3
3 9
1 4
40
1 5
4 1
1 6
42
1 7
43
18
44
1 9
45

-a-
46
2 1
47
22
48
23
49

24
50
2 5

W-BL
BL-W
w - o
o - w
W - G
G - W
W-BR
BR-W
w - s
s - w
R-BL
BL-R
R-O
O-R
R-G
G-R
R-BR
BR-R
R-S
S-R
BK-BL
BL-BK
BK-0

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

ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
DATA IN COMMON
DATA INDATA IN
ELECTROSTATIC GROUNDELECTROSTATIC GROUND
ELECTROSTATIC GROUNDELECTROSTATIC GROUND
DATA OUT COMMONDATA OUT COMMON
DATA OUTDATA OUT
ELECTROSTATIC GROUNDELECTROSTATIC GROUND
ELECTROSTATIC GROUNDELECTROSTATIC GROUND
ELECTROSTATIC GROUNDELECTROSTATIC GROUND
ELECTROSTATIC GROUNDELECTROSTATIC GROUND
CUTOVER SWB
CUTOVER SWA
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
MAJOR ALARM
MAJOR ALARM
T I P
RING
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
ELECTROSTATIC GROUND
o v
-48 Vdc
o v
-48 Vdc
o v
-48  Vdc
o v
-48 Vdc
o v
-48 Vdc
o v
-48 Vdc ..
o v
-48 Vdc
o v
-48 Vdc
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SECTION MITL91  OW911 O-096-350-NA

TABLE Cl-4 (CONT’D)
CONSOLE INTERFACE BOARD PLUG AND JACK CONNECTIONS (SX-200 ONLY)

Pair
P i n Color Lead Designation

JACK 524
(Connects to Supervisor Console 2)

2 6 w - B L ELECTROSTATIC GROUND

2 :
BL-W ELECTROSTATIC GROUND
w - o ELECTROSTATIC GROUND

2 o - w ELECTROSTATIC GROUND
2 8 W - G ELECTROSTATIC GROUND

3 G - W ELECTROSTATIC GROUND
2 9 W-BR ELECTROSTATIC GROUND

4 BR-W ELECTROSTATIC GROUND
3 0 w - s DATA IN COMMON

5 s - w DATA IN
3 1 R-BL ELECTROSTATIC GROUND

6 BL-R ELECTROSTATIC GROUND
3 2 R-O DATA OUT COMMON

3 3
O-R DATA OUT
R-G ELECTROSTATIC GROUND

a G-R ELECTROSTATIC GROUND
3 4 R-BR ELECTROSTATIC GROUND

3:
BR-R ELECTROSTATIC GROUND
R-S CUTOVER SWB

1 0 S-R CUTOVER SWA
3 6 BK-BL ELECTROSTATIC GROUND

2
BL-BK ELECTROSTATIC GROUND
BK-0 ” MAJOR ALARM

1 2 0-BK MAJOR ALARM
3 8 BK-G T I P

;:
G-BK RING
BK-BR ELECTROSTATIC GROUND

I 4 BR-BK ELECTROSTATIC GROUND
40 BK-S ELECTROSTATIC GROUND
1 5 S-BK ELECTROSTATIC GROUND
4 1 Y-EL ELECTROSTATIC GROUND
1 6 BL-Y ELECTROSTATIC GROUND
42 Y-O ELECTROSTATIC GROUND
1 7 O-Y ELECTROSTATIC GROUND
43 Y-G o v
I8 G-Y -48  Vdc
44 Y-BR o v
1 9 BR-Y -48 vdc
45 Y-S o v
2 0 S-Y -48 Vdc
46 V-BL o v
2 1 BL-V -48 Vdc
47 v - o o v
22 o - v -48 Vdc
48 V-G o v
2 3 G-V -48 Vdc
49 V-BR o v
2 4 BR-V - 4 8 Vdc
5 0 v - s o v
2 5 s - v -48 Vdc

Pair
P i n Color Lead Designation

PLUG 25
(Connects to Jack J14)

2 6 W-BL ELECTROSTATIC GROUND
1 B L - w ELECTROSTATIC GROUND

27
iLG

ELECTROSTATIC GROUND
2 ELECTROSTATIC GROUND

2 8 W - G ELECTROSTATIC GROUND
3 G - W ELECTROSTATIC GROUND

29 W-BR ELECTROSTATIC GROUND
4 BR-W ELECTROSTATIC GROUND

30 w - s DATA IN COMMON
5 s - w DATA IN

3 1 R-BL ELECTROSTATIC GROUND
6 BL-R ELECTROSTATIC GROUND

32 R-O DATA OUT COMMON
7 O-R DATA OUT

33 R-G ELECTROSTATIC GROUND
a G-R ELECTROSTATIC GROUND

34. R-BR ELECTROSTATIC GROUND
9 BR-R ELECTROSTATIC GROUND

35 CUTOVER SWB
10 !I; CUTOVER SWA
36 BK-BL ELECTROSTATIC GROUND
1 1 BL-BK ELECTROSTATIC GROUND
37 BK-0 MAJOR ALARM
I 2 0-BK MAJOR ALARM
38 BK-G TIP

:?I
G - B K RING
BK-BR ELECTROSTATIC GROUND

1 4 BR-BK ELECTROSTATIC GROUND
40 BK-S ELECTROSTATIC GROUND
1 5 S-BK ELECTROSTATIC GROUND
4 1 Y-BL ELECTROSTATIC GROUND
I 6 BL-Y ELECTROSTATIC GROUND
42 Y-O ELECTROSTATIC GROUND
1 7 O-Y ELECTROSTATIC GROUND
43 Y-G o v
I8 G-Y -48  Vdc
44 Y-BR o v
1 9 BR-Y - 4 8 Vdc
45 Y-S o v
2 0 S-Y -48 Vdc
46 V-BL o v
2 1 EL-V - 4 8 Vdc
47 v - o o v
22 o - v -48 Vdc
48 V-G o v
23 G-V -48 Vdc
49 V-BR o v
24 BR-V -48  Vdc
50 v - s o v _
25 s - v -48  Vdc
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SECTION MITL9105/911  O-096-350-NA

P302  5302
:25-PIN)  (2%PIN)

J13 J14

9
4

2
P16

.

P301
(14-PIN)

N O T E : 1. ALL PLUGS AN0 CONNECTORS EXCEPT AS NOTED
ARE 25 STANDARD PAIR (AMPHENOL-TYPE). THE MALE AND FEMALE
DESIGNATORS REFER TO THE CONNECTORS MOUNTED ON THE EQUIPMENT,
NOT TO THE CABLE  CONNECTORS.

SHELF 1

P18 P19

INTERCONNECT BOARD

CONSOLE
I NTEf;:;;

2

CONSOLE
INTE;;;;;

1

POWER FAIL TRANSFER BOARD I 1

X1286W

Figure Cl-3(a) SX-200 Connector Locations
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SECTION MITL9105/911  O-096-350-NA

: :-. .. . :.,

CONNECTOR CONNECTOR CONSOLE INTERFACE
CONNECTOR

S H E L F NO. DESTINATION BOARD NO. DESTINATION BOARD NO. DESTINATION

Pl X-CONNECT J13 MAINTENANCE 522 CONSOLE 1
P2 X-CONNECT C O N S O L E P23 J15

1
P3 X-CONNECT INTER- J14 P25 524 CONSOLE 2
P4 X-CONNECT CONNECT J15 P23 P25 J14
P5 P17 P16 P6
P6 P16 P17 P5

P18 X-CONNECT
P7 X-CONNECT P19 X-CONNECT

P8 X-CONNECT P301 POWER SUPPLV

2
P9 X-CONNECT P302 PRINTER
PlO X-CONNECT 5302 MODEM
Pll (SPECIAL P303 MAINTENANCE
P12 FEATURES) PANEL

P20 X-CONNECT
P21 X-CONNECT

. .

Figure Cl -3(b) SX-200 Connector Locations

I --
1

I
-“I

TIP JUMPER C 7 JUMPER D TIP
CI- ” .

I
SVSTEM I

CO TRUNK i
T R U N K EQUIPMENT LINE
CARD CABINET CARD I

STATION

RING JUMPER B=:== JUMPER A RING

I=--  1

.-I

1
\

+OWER  FAIL
. TFtANSFER BOARD

POWER FAIL

FROM TO
TRANSFER BOARD -

JUMPER P20 OR P21 INTERCONNECT BOARD

A LINE CARD RING RING (LINE CARD)
B TRUNK CARD RING RING (TRUNK CARD)
C TRUNK CARD TIP TIP (TRUNK  CARD)
D LINE CARD TIP TIP (LINE CARD)

4 -
. -

X261

Figure Cl-4 Power Fail Transfer Block Diagram
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NO1 rE

Y
PART OF/
2%PAIR

c RING (LINE CARD)
CABLE

I II I

BACKPLANE PLUG (MALE)

\

f \ 1 E Q U I P M E N T I

STATION
LI:LTcoz

n LINE CARD TIP

STATION TIP

TIP

I

CO TRUNU

TRUNK CARD TIP i- -
_ TRUNK TIP 1.

RELAVS SHOWN IN
TRANSFER POSITION

CROSS-
CONNECT

FIELD

PART OF
POWER FAIL
TRANSFER CABLE

OR
TRANSFER

P21
BOARD

: THE SUPERSET 4 SET CANNOT BE USED
(MALE)

AS A POWER FAIL TRANSFER EKTENSION.
SVSTEM EQUIPMENT CABLE

Figure Cl-5 Power Fail Transfer Wiring Diagram
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NIGHT BELL CONNECTION AUXILIARY RELAY

P O ’ W E R  S U P P L Y  T B 2
CROSS- I N T E R C O N N E C T

C O N N E C T B O A R D  P18
- - - - - a - -

A
N I G H T

1:’
48 Vdc 1

iii- T I-
I I

I

I N I G H T
I B E L L
I C O N T A C T

I

M A X  C U R R E N T
75 mA

NIGHT BELL RELAY DIRECT

sx-200
P O W E R  S U P P L Y  T B 2

1

C R O S S - I N T E R C O N N E C T
C O N N E C T B O A R D  P18

fY  l-T

I II II 1
1 I

N I G H T
B E L L

I I

4 9  V d c I

7

J

0 . 5  A
MAX. f ( N O T E  1 )  i

I
I

9 0  V A C
I 0.1 A

I lMm
I I

I
1 N I G H T

-BELL  (R)K

N I G H T
B E L L  K

Is 3 0 0  O H M S
r

S C A N N E R  C A R D--em-  - -  -

I-
---- --- -

N I G H T
B E L L
C O N T A C T

MAX CURRENT
75 mA

I I

&  ~$J~~NNEcT  B O A R D

I N T E R C O N N E C T  B O A R D  P L U G  P 1 8
D E S T I N A T I O N D E S T I N A T I O N D E S T I N A T I O N

4 6 N I G H T  B E L L  1  (Kl) 4 4 NIGHT BELL 3 (K3) 4 9 N I G H T S E R V I C E A (K4)

21 N I G H T  B E L L  1  R (Kl) 19 NIGHT BELL 3 R (K3) 2 4 N I G H T S E R V I C E 6 (K4)
52.

N O T E S : l a  T H E  F A C I L I T Y  I S  W I R E D  T O  E I T H E R  T H E  S X - 1 0 0  S Y S T E M  O R  T H E  S X - 2 0 0  T E R M I N A L  B L O C K S  A S  I N D I C A T E D  B V  T H E -
- D A S H E D  L I N E S .

2 . T H E  N I G H T  S E R V I C E  R E L A V  K 4  C O N T A C T S  A R E  I D E N T I C A L  T O  T H E  N I G H T  B E L L
C O N T A C T  A R R A N G E M E N T S .  I T  M A Y  B E  U S E D  T O  O P E R A T E  A  L A M P  T O  S H O W  W H E N  T H E  S Y S T E M  I S  I N  N I G H T
S E R V I C E ,  O R  S I G N A L  T H E  C O  F O R  T H I S  C O N D I T I O N . X572R~

Figure Cl-6 Night Bell Connections
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TABLE Cl-6
BACKPLANE TRANSLATOR BOARD CONNECTIONS (SHELF 1) TO CROSS-CONNECT FIELD

Pin
Pai r

Color

Line and Trunk Connections

Extn c o DID/Tie  E&M+ Pl

Shelf 1 Translator Board Plug Numbers

P2 P3 P 4

26 W-EL Tl
1 EL-W I71 z

27 w - o T2 XT2 s
2 o - w R2 XT1 RR1 s

26 W-G l-3 T2 p ”

3 G-W R3 R2 I!

29 W - B R T4 s

4 ER-W R4 c
30 w - s Ts 2

E
5 s - w R5 ts

31 R-EL T6 XT4 E
6 EL-R R 6 XT3 R R 2 E
32 R-O T7 T4 P

3
7 O-R R 7 R4 y”
33 R-G 18

8 G-R R8

34 R-BR Tl c
9 BR-R Rl c

35 R-S TZ XT2 6.-
10 S-R A2 XT1 RR1

.z#

38 B K - B L T3 T2 p ”
11 EL-EK P. . R 3 R2

r
37 BK-0 T4 0

12 0-EK A4 E

38 B K - G T5
2
E

13 G-BK R 5 5
39 EK-BR T6 XT4 ;
14 B R - B K R 6 XT3 R R 2 z
40 BK-S T7 T4

P
3

15 S-BK R 7 R4 E

41 Y-BL T8
16 EL-Y R8

42 Y - O Tl

17 O - Y Rl z

43 Y-G TZ 5
18 G-Y RZ XT1 RR1 5

44 Y-ER T3 T2 p ”

19 BR-Y R3 R2 T

45 Y-S T4
-fo-

20 S - Y R4
zz”

46 V-BL l-5
8g

21 BL-V R5
5”
z

47 v - o T 6 XT4 z
22 o - v I76 E
48 V - G l-7 T4 S

23 G - V R7 R4 i
49 V-BR T8

24 BR-V I?8

50 v - s
25 s - v

SPARE
SPARE

N o t e : Position 12 can be used for lines, trunks or receiver #4 card.
+ For Z-Wire  E&M Trunk operation 00 NOT connect RR and TR leads.
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TABLE Cl-6 (CONT’D)
BACKPLANE TRANSLATOR BOARD CONNECTIONS (SHELF 1) TO CROSS-CONNECT FIELD

Line and Trunk Connections Shelf 2 Translator Board Plug Numbers

Pai r
Pin Color Extn CO DID/Tie E&M+ P 7 P 8 P9 Plcl

26 W-EL Tl Tl Tl Tl 161 233
1 EL-W Rl Rl Rl I71 f.

27 w - o Tt XT2 TRl 162 s 234
2 o - w R2 XT1 RR1 5

28 W-G T3 T2 El 163 0” 235
3 G-W R3 R2 Ml E

29 W-BR T4 164 9
236

4 BR-W R 4 E

30 w - s T5 T3 T2
2

T2 165 E
5 s - w R5 R3 R2 R2 z

237

31 R-EL T6 XT4 TR2 166 ; 238
6 EL-R R6 XT3 RR2 E
32 R-O T7 T4 E2 167 D

3 239
7 O-R R 7 FM M2 Lz

33 R-G T8 168 240
8 G-R R8

34 R-ER Tl Tl Tl Tl 169 241
9 B R - R Rl Rl Rl Rl (0

35 R-S T2 XT2 TRl 170 s 242
10 S-R R2 XT1 RR1 2

36 B K - B L 7.3 T2 El 171 p ”
243

11 EL-EK R3 Rt M l E
37 BK-0 T4 172 s

244
12 O-SK R 4

r!
p ”

38 EK-G T5 T3 T2 T2 173 E 245
13 G-BK RS R3 R 2 R2 z
39 B K - B R T 6 XT4 TR2 174 z 246
14 B R - B K R6 XT3 RR2 E
40 BK-5 T7 T4 Et 175 -P

247
15 S-SK R 7 R 4 M2 i

41 Y-EL T8 176 248
16 EL-Y R6

42 Y - O Tl Tl Tl Tl 177 249
17 O - Y Rl Rl Rl Rl 0)

43 Y-G T2 XT2
c

TRl 178 0
g

250
18 G-Y R2 XT1 RR1
44 Y-BR T3 T2 El 179 2

19 BR-Y R3 R2
0 251

M l z
45 Y-S T4 180 0

252
20 S - Y R 4 g

46 V-EL T5 l-3 T2 T2 181 E
21 EL-V R5 R3 R2 R 2 z’

253

47 v - o T 6 XT4 TR2 182 r 254
22 o - v R6 XT3 RR2 %

48 V - G T7 T4
P

E2 183 3 255
23 G - V R 7 R 4 M2 E

49 V-BR T8 164 256
24 BR-V R8

50 v - s
25 s - v

SPARE
SPARE

Note: Position 12 can be used for lines, trunks or receiver #4 card.
+ For 2-Wire E&M T&k operation DO NOT connect RR and TR leads.

. -
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SECTION MITL9105/911  O-096-350-NA

INTERCONNECT CROSS-
BOARD P18 CONNECT - - - - - - - - - _-----

SPEECH PATH
32

FROM JUNCTOR
SEIZED FOR PA

ACTIVATE
PA1 CONTROL

(SEE NOTE)

. .

FROM JUNCTOR
SEIZED FOR PA

ACTIVATE
PA2 CONTROL

(SEE NOTE)

TONE CONTROL CARDS___----------------a-w

NOTE: THE PA LEADS ARE LOCATED ON THE SCANNER CARD.

x5373
-_
Figure Cl-7 Music and PA Connections
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HARDWARE/EQUIPMENT NUMBERING
I

P L U G 7 P L U G 8 P L U G 9 PLUG 10

161 169 177 185 193 201 2 0 9 2 1 7 2 2 5 233 241 2 4 9

52 162 170 178 186 194 202 2 1 0 218 2 2 6 234 242 2 5 0

z 163 171 179 187 195 203 211 2 1 9 2 2 7 235 243 251
2
Q 164 172 180 188 196 2 0 4 2 1 2 2 2 0 2 2 8 236 344 2 5 2

ik2 165 173 181 189 197 2 0 5 2 1 3 221 2 2 9 I 2 3 7 2 4 5 153

2 166 174 182 190 198 2 0 6 2 1 4 222 2 3 0 2 3 8 2 4 6 154

s2 167 1 7 5 183 191 199 2 0 7 2 1 5 223 231 2 3 9 2 4 7 155

2 168 176 184 192 2 0 0 2 0 8 2 1 6 2 2 4 232 1 2 4 0 2 4 8 156

SHELF 2 (SX-200)

t I P L U G  Pl I PLUG P2 PLUG P3 P L U G  P 4 I

I B
m 0 0 1  0 0 2 0 0 9  0 1 0 0 1 7  0 1 8 025  026 0 3 3  0 3 4 0 4 1  0 4 2

I

0 4 9  0 5 0 0 5 7  0 5 8 0 6 5  0 6 6 0 7 4  0 7 3 0 8 1  0 8 2 0 8 9  0 9 0

I 2  c  0 0 0 3  0 0 4 0 1 1  0 1 2 0 1 9  0 2 0 1 0 2 7  0 2 8 0 3 5  0 3 6 0 4 3  0 4 4 0 5 1  0 5 2 0 5 9  0 6 0 0 6 7  0 6 8 0 7 5  0 7 6 0 8 3  0 8 4 0 9 1  0 9 2

P 005 0 1 3 021 I 0 2 9 0 3 7 045

0 0 6 0 1 4 022 1 030 0 3 8 0 4 6

1 $  1  007 015 023 1 031 039 047 1 055 063 071 1 079 087 0961

I I - 0 0 8  1 0 1 6  2 0 2 4  3 032  4 0 4 0  5 048  6 0 5 6  7 064  8 0 7 2  9 080 10 088 11 096 12

SHELF 1 SX-lOO/SX-200

N O T E : EOUIPMENT  POSITION  0 0 1  I S  R E S E R V E D  F O R  T H E  T E S T  L I N E  A N D  M U S T
T H E R E F O R E  B E  E Q U I P P E D  W I T H  A  L I N E  C A R D .  T R U N K  EOUIPMENT  N U M B E R  I S
S A M E  A S  I N D I V I D U A L  T R U N K  A C C E S S  C O D E .

Figure Cl-8 Backplane Translator Board Plug Appearances
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SECTION MITL91 OS/91  1 O-096-350-NA

RECEIVER 1
NOT CONNECTED

TO CABLE

X-CONNECT

DATA OUT T(A)
DATA OUT R(A)

PA2 CONTROL B
PA2 CONTROL A

X-CONNECT

UDTE: C O N S O L E i CONNECTED  T O  ~22. THROUGH ~23
C O N S O L E 2 &NN@TED  T O  ~24. THROUGH ~25

Figure Cl-9 interconnect Board Cabling

:,
:.
),
.
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SECTION MITL9105/911  O-096-350-NA

SOURCE (INTERCONNECT 6OARD)

TB  PIN

-48 Vdc from
Power Supply

I

TE PIN

0 Vdc from
Power Supply

---I

. .

TE PIN

TB  PIN

“““I’*“‘“V

MAINT CONSOLE SW 6
MAINT CONSOLE SW A

CONSOLE 2 SW E
CONSOLE 2 SW A

CONSOLE 1 SW 6 _
CONSOLE 1 SW A . -

J13

25.

50

J14

I12
37

5

X-CONNECT

I X-CONNECT
(Console 1)

I X-CONNECT
onsole 2)

X-CONNECT
uhlsole 1)

1 X-CONNECT
KcJnsole 2)

1 X-CONNECT
Gxs0le 1)

7 X-CONNECT
Konsola  2)

7

7

7

X-CONNECT
Konsole  1)

X-CONNECT
cmsole 2)

X-CONNECT
(Console 1)

Figure Cl-9 Interconnect Board Cabling (Cont’d)
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X-CONNECT

RECEIVER 1
NOT CONNECTED

TO CABLE

CONSOLE SPARE

X-CONNECT

S DATA OUT T(B)
S DATA OUT R(B) MAINTENANCE CONSOLE

S DATA IN T(E)
S DATA.IN R(B)

NIGHT SERVICE R(K4)
NIGHT SERVICE K4
NIGHT BELL 3 A(K3)
NIGHT BELL 3 K3

NIGHTJELL-  R(K2)
NIGHT BELL.2 KZ

Figure Cl-9 Interconnect Board Cabling (Cont’d)
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::>:q:::::::\:y.:+ APPENDIX D
::~.-’:<.:..t$\,!... SX-100 MECHANICAL INFORMATION

GENERAL

D1.O1 The MAPS  contained in this Appendix detail the procedures to
be performed in all mechanical work on the SX-100 system.

These MAPS  are used in conjunction with the MAPS  outlined in other
sections of this Practice.

D1.02 Due to the similarity of the SX-100 system to the SX-200
system, MAPS  350-501, 350-510 and 350-511 are common for

both systems and these MAPS  will be found in Appendix E.

Dl.03 There are three versions of the SX-100 system: rack-mounted,
wall-mounted and cabinet-mounted. MAP350~400  deals with

exposing each of the three versions of the system for mechanical
work.

D1.04 The basic synopsis of these MAPS  is that if a component has
been found to be defective, replace it. MAPS  in this Appendix

describe how to replace a part which is known to be defective. Loca-
tion of the defective components is the topic of Appendices F and G,
Parts 5 and 6.

,..:.

TABLE Dl-1
SX-100 MECHANICAL PROCEDURE

Title R e f e r e n c e

Expose System MAP350-400

Replace Interconnect, Power Fail Transfer and Console Interface Card MAP350-40  1

Replace Equipment Shelf MAP350-402

Replace Power Supply MAP350-403

Replace Reserve Battery Backup Unit MAP350-404

Replace Maintenance Panel MAP350-405

Replace 220 V Adapter MAP350-406
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SECTION MITLSlOW91  lo-096-350-NA

-
AT FRONT OF CABINET
(FIGURE 400- l )
(1A) Open the front equipment

cabinet door
(1B) Turn shelf power off by turning

the system power switch to OFF
(IC) Turn both primary power

switches off. If there is a
reserve battery pack turn the
battery pack switch off also

(1D) Remove all AC power cords
from their receptacles

(24
(2B)
cm

WA

Unlock top cover from cabinet
Remove the’tabinet top cover
If the cabinet is wall-mounted
(Figure 400-2). release the
strikes and allow the system to
swing down gently
Remove the four 5-16 in.
binding head screws from the
back cabinet cover

(2E) Remove the back cabinet cover
-I

-
AT REAR OF SYSTEM (FIGURE 400-3)
(3A)

(38)

(3C)

(3D)

(3E)

(3FI

(3G)

Loosen the cable-  clamp to
allow 25.4 cm (10 in.) of slack
Disconnect cables Pl,  P2, P3,
P4, P18,  P19, P20,  J13, J14
and J15
Disconnect J302 (optional), the
maintenance panel connector
and the OOT cable
Disconnect the four cable clamp
screws from the power supply
(Figure 400-4)
Remove the power cables from
the back of the power supply
Disconnect ground wires (from
system cable harness and
power supply) on system ground
Ius3
If system was wall-mounted,
swing back into position

a - -
. -

EXPOSE THE SYSTEM (SX-100)

MAPISO-  400

Issue 3, May 1984

Sheet 1 of 7

-[l I t

AND

POWER DOWN
THE SYSTEM

REMOVE TOP
AND BACK

RELEASE CABLES

AND

i

1

(TZ->
Page D-3
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;.  .

EXPOSE THE SYSTEM (SX-100)

MAP350-  400

Issue 3, May 1984

Sheet 2 of 7

CABINET DOOR EQUIPMENT SHELF

FRONT VIEW

MAINTENANCE PANEL

PRIMARY POWER SWITCH

. POWER SUPPLY

W E I G H T HEIGHT 1 W I D T H 1 DEPTH

31.8 kg 422 mm 635 mm 470 mm
VO lb) (16.62 in.] (25 in.) (18.5 in.)

PRIMARY POWER SUPPLV CABLE CLAMPS
4 c

. -
REAR VIEW

x561

Figure 400-l SX-100 Cabinet-Mount

Page D-4



LOCKING
MECHANISM-

PIVOT BFIACKET

\

JNC SCREWS
I in. X l/4 in.

SECTION MITL9105/911  O-096-350-NA

EXPOSE THE SYSTEM (SX-100)

MAP350-  400

Issue 3. May 1984

Sheet 3 of 7

8 WOOD SCREWS
l/4 in. X 1 in. LONG

Figure 400-2 Wall-Mounting

Page D-5



SECTION MITL9105/911  O-096-350-NA

:
:;  i,

.:

I- ~ ~~ ~~ ~~ ~EXPOSE THE SYSTEM (SX-100) -1

MAP350-  400

Issue 3, May 1984

Sheet 4 of 7

From (3)

- T
AT FRONT OF EQUIPMENT
(FIGURE 400-2) I
i4Al

(46)

(4C)

(5A)

(59)
(5Cl

Remove the four 5-16 in.
maintenance panel retaining 4
screws and washers
Remove the maintenance cable
tie from the side of the cabinet
Remove the maintenance panel -

AND

REMOVE
MAINTENANCE
PANEL

Page D-6

. .

Remove the eight 5-16 in. ,
retaining screws and washers
from the equipment shelf
Remove the ground lug wire 4 A N D
Remove the equipment shelf and
power supply. Note that the
power supply must be supported

REMOVE
EQUIPMENT
SHELF

Is  all mechanical
work complete

NO

(..-m)



‘::.,.  1

@I
:..

:

SECTION MITL9105/911  O-096-350-NA

J15 514
CONSOLE CONSOLE

1 2

Figure 400-3 Rear Cable View

Page D-7
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SECTION MITL91  OS/91  1 O-096-350-NA

Sheet 6 of 7

From (6)7
._._ i7A)..:
7”

(76)

- t
AT FRONT OF EQUIPMENT -171
(FIGURE 400-2)

Place equipment shelf and
power supply in position f AND
Secure equipment shelf with
eight 5-16 in. retaining screws
and washers INSTALL

EQUIPMENT

(84

(86)

$3 (8C)

@D)

. .

-
Place the maintenance panel in
position
Secure with four 5-16 in.
retaining screws and washers
Secure cable with a new cable
tie

If the system was
wall-mounted, release clip on
strikes and allow it to swing
down gently
Connect cables PI,  P2, P3, P4,
P18, P19,  P20,  513, 514 and
J15 (Figure 400-4)
Connect 5302 (optional), the
maintenance panel connector
and the OOT cable (Figure
400 -3 )
Plug power supply connector
into the back of the power
supply (Figure 400-4)
Secure power supply connectors
with four retaining screws
Connect cable ground lug
Secure power cable with new
cable ties

:.
?

Page D-8

SHELF

t
-ElAND

I INSTALL
MAINTENANCE
INSTALL
MAINTENANCE
PANELPANEL

g AND

CONNECT
CABLESCABLES

POWER SUPPLY
RETAINING SCREWS (3)

\ .
CABLE SCREWS (4)

Figure 400-4
Power Supply Cable Harness



AT THE CABINET LOCATION
(lOA)  Replace rear cover
(1OB)  Secure the rear cover with four

5-16 in. retaining screws
(1OC)  Replace top cover
(100) Secure top cover by locking it
(10E) If the equipment was

wall-mounted, swing the cabinet
up gently and secure in position
with the clips on the strikes

(1lA)  Connect the AC power cords to
their receptacles

(1lB)  Turn both primary power
switches on. LED on power
supply panel lights

(11C)  Turn battery pack switch to on
(optional)

(11D)  Turn shelf power to on by
turning the system shelf power
switch on

(11E) Close and lock front door

SECTION MITL9105/911  O-096-350-NA

EXPOSE THE SYSTEM (SX-100)

MAP350-  400

Issue 3, May 1984

Sheet 7 of 7

AN D

REPLACE TOPREPLACE TOP
AND BACK
COVERS

AND

POWER UP THEPOWER UP THE
SYSTEMSYSTEM

(7G-J
Page D-9/1



: :

C.



(1A) Complete Steps (1) to (3C) of
MAP350-400 4

Sheet  1 o f  4

SCREWS (11)

6-b\

SECTION MITL91 OS/91  1 O-096-350-NA

Issue 3. Mav 1984

I I POWER TERMINAL
BLOCKS

EXPOSE SYSTEM
x1591

Figure 401-l
Interconnect Card

AT TOP OF SYSTEM (FIGURE 401-l)
(2A) Remove P16, P17 and the

maintenance panel connector
(28) Remove power cables from the

power terminal blocks. Also
remove reserve battery backup
connection

(3A) Remove the eleven 3-16 in.
screws that secure the
interconnect card to the chassis

(38) Remove the Interconnect card

REMOVE CABLESREMOVE CABLES

AND1
REMOVE
INTERCONNECTINTERCONNECT
CARD

Page D-11

m .,  ..
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SECTION MITL91  OS/91  1 O-096-350-NA

EPLACE INiERCONNECT,  POWER
AIL TRANSFER AND CONSOLE
UTERFACE CARD (SX-100)

‘lAP350-401

me 3 ,  May 1 9 8 4

heet 2 of 4

,

/
POWER FAIL
io: TRANSFER

RELAVS

TRANSFER
LED \

‘301
flAINTENANCE
‘ANEL
ZONNECTOR’

303
OT
ONNECTOR\

POWER FAIL
TRANSFER CABLE

P20

MISCELLANEOUS INTERCONNECT
CABLE CABLE
PlB P16.

INTERCONNECT
CABLE
P17

MISCELLANEOUS
CABLE
P19

/

El
I. .

I
cla

\i
cl

i
x.
F.

.
k TB301 (SEE MAP35B-4’33) -1 4.  .

PIN 7 6 5 4 3 2 1
fD.s::
:’
1;. .

TB302 (SEE MAP3S3-4B3)
1.-
15

RESERVE BATTERY BACKUP \ I
POWER T-IN>,  FUSES

7
f \* J

TB302 CONSOLE
J302 J15 J14 513

PIN 1 -48 Vdc . F3 1.5 AMP RS-232 PORT ATT CONSOLE 1 ATT CONSOLE 2 MAINTENANCE
PIN 2 0 V

-4B Vdc
90 Vat  RINGING F2.5 AMP (PRINTER OR CONSOLE

Fl .5 AMP RECORDING
DEVICE)

NOTE: FOR CABLE INFORMATION SEE APPENDIX C.

Figure 401-2  Interconnect Card

Page D-12



SECTION MITL9105/911  O-096-350~NA

,
REPLACE INTERCONNECT, POWER
FAIL TRANSFER AND CONSOLE
INTERFACE CARD (SX-100)

MAP350-  401

Issue 3, May 1984

Sheet 3 of 4

y.

.. .
c
. . :

(4N
(46)

(4C)

Unpack new card from container
-141  ’

Inspect new card for damage
(Figure 401-2) 4 AND
Check card type and quantity
against invoice

UNPACK AND
INSPECT NEW
INTERCONNECT

Y E S

Was the card Y E S

NO

I Repack item in original container
and return to supplier, with

completed section of Damage
Reoort

original container akd return to

Page D-13



SECTION MITL91  OW911  O-096-350-NA

I MAP350-  401 I

issue 3, May 1984

Sheet 4 of 4

(74

(78)

WI)

(88)

@A)

-171 '
Place new interconnect in
position (Figure 401-l)
Secure new interconnect card 4 AND
with eleven 6-32 screws

INSTALL NEW
INTERCONNECT
CARD

-181 $
Connect power cable on power
blocks. Also connect reserve
battery backup cables if included 4 - AND
Connect cables P16 and P17

CONNECT
CABLES

Complete Steps (5) to (11) of
MAP350-400

Page D-14



SECTION MITL91 OS/91 1 O-096-350-NA 

I TOLLS REQUIRED 

1 flatblade screwdriver 
1 Phillips screwdriver 

(1.4) Complete Steps (1) to (3F) of 
MAP350-400 4 AND AND 

EXPOSE THE EXPOSE THE 
SYSTEM SYSTEM 

AT REAR OF SYSTEM (FIGURE 402-l) 
(2A) Remove the three screws that 

hold the power supply to the 
equipment shelf 

(28) Remove the power supply 
l- 

-121 ’ -121 ’ 

- AND - AND 

REMOVE POWER REMOVE POWER 
SUPPLY SUPPLY 

AT THE FRONT OF THE EQUIPMENT 
(3A) Remove the eight 5-16 in. 

retaining screws and finishing 
washers 

(38) Remove the equipment shelf 
carefully sliding it forward 

-I- REMOVE THE REMOVE THE 

REPLACE EQUIPMENT SHELF (SX-100) 

MAP356- 462 

Issue 3, May 1984 

Sheet 1 of 5 

POWER SUPPLV 
RETAINING SCREWS (3) 

EQUIPMENT 
SHELF 

// 
CABLE SCREWS (4) 

X1583 

POWER SUPPLY 

Figure 402-l 
Power Supply Mounting 

(Y) 
Page D-15 



SECTION MITL9105/911 O-096-350-NA 

REPLACE EQUIPMENT SHELF (SX-100) 

MAPJSO- 402 

Issue 3, May 1984 

Sheet 2 of 5 

t 

(4A) Unpack new shelf from container 
(48) inspect new shelf for damage 
(4C) Check supply type and quantity 4 AND 

against invoice 

UNPACK AND 
INSPECT NEW 
EQUIPMENT 

YES 

Was the correct 
type of shelf 

received 

NO 

Repack item in original container 

Tag defective item, repack in 
origina! container and return to 

supplier with completed section of 
Damage Report 

Go to (7) 
Page D-16 



AT FRONT OF EQUIPMENT 
(FIGURE 402-2) 
(7A) Slide new shelf into position 
(78) Secure new shelf with four 

5-16 in. retaining screws and 
finishing washers 

(8A) Secure the power supply with 
three 3-16 in. retaining screws 
(Figure 402-l) 

. I  

(9A) Transfer all cards as per 
MAP350-510 

SECTION MITL91 OS/91 lo-096-350-NA 

REPLACE EQUIPMENT SHELF (SX-100) tizir+ 
Issue 3, May 1984 

Sheet 3 of 5 

, : 

( Goto(10) ) 
Page D-17 



SECTION MITL91 OS/91 1 O-096-350-NA 

REPLACE EQUIPMENT SHELF (SX-100) 1 

MAP350- 402 

Issue 3, May 1984 

I Sheet 4 of 5 I 

CABINET DOOR EQUIPMENT SHELF 

MAINTENMCE PANEL 

PRIMARY POWER SWITCH 

.?OWER SUPPLY 

FRONT VIEW 

WEIGHT HEIGHT WIDTH DEPTH 

31.8 kg 422 mm 635 mm 470 mm 
G’O lb) (16.62 in.) (25 in.) (18.5 in.) 

PRIMARY POWER SUPPLY CABLE CLAMPS 

REAR VIEW 

Figure 402-2 Shelf-Mounting Position 

X561. 

,,- 

Page D-18 



.._ 

(JOA) Complete Steps (9) to (II) of 
MAP350-400 

. . 

SECTION MITL9105/91 lo-096-350-NA 

REPLACE EQUIPMENT SHELF (SX-100) 

MAP350- 402 

Issue 3. May 1984 

Sheet 5 of 5 

COMPLETE 
MECHANICAL 
WORK AND 
POWER UP THE 
SYSTEM 

Page D-l 9/20 





SECTION MITL9105/9110-096-350-NA 

I REPLACE POWER SUPPLY KiX-1001 I 

_-. 

TOOL REQUIRED 

1 flatblade screwdriver 

I MAP350- 403 I 

Issue 3, May 1984 

Sheet 1 of 3 

(14 Complete Steps (II to (3F) of 
MAP350-400 

EXPOSE THE 
SYSTEM 

AT REAR OF SYSTEfwl (FIGURE 
(2A) Remove four lo-32 retaining 

screws that secure the power 
supply cables 

REMOVE POWER 

(3A) Remove the three 5-32 power 
supply retaining screws 

(39) Remove the power supply to the 
rear of the system 

SUPPLY CABLES 

REMOVE POWER 

I 
SUPPLY 

(7) 

POWER SUPPLY 
RETAINING SCREWS (31 

3% (4) 
X1588 

POWER SUPPLY 
RETAINING SCREWS (3) d 

I 
I 
d I 

T!a //Ii’ 
X1589 

Figure 403-l 
Power Supply Mounting 

Page D-21 
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;  

.L REPLACE POWER SUPPLV (SX-100) 

MAP350- 403 

Issue 3, May 1984 

Sheet 2 of 3 

From (3) T 
(4A) Unpack new power supply from 

container 
(48) Inspect new power supply for 

aamage 
(4C) Check power supply type and 

quantity against invoice 
t- 

UNPACK AND 
INSPECT NEW 
POWER SUPPLV 

.v. 

- .<. 

Repack item in original container 
and return to supplier with 

completed section .of Damage 
Report I 

NO 

.;. 

Page D-22 

Tag defective item, repack in 
original container and return to 

supplier with completed section of 
Damage Report , 

c 

(xi+) 



SECTION MiTL9105/9110-096-350-NA 

.-. AT REAR OF SYSTEM (FIGURE 403-l) 
(7A) Place new power supply in 

position 
(7B) Secure the power supply with 

three 6-32 retaining screws 

;  

._’ .  .  

WV 
(88) 

(8C) 

install power cables in former 
positions 
Secure power cables with four 
4-40 retaining screws 
Install power supply ground 

REPLACE POWER SUPPLY (SX-100) 

MAP350- 403 

4 

INSTALL NEW 
POWER SUPPLY 

-181 
t 

4 AND 

INSTALL WWER 
CABLES 

(9A) Complete Steps (9) to (11) of 
MAP350-400 4 

COMPLETE ALL 
MECHANICAL 
WORK AND 
POWER UP THE 
SYSTEM 

Page D-23/24 





SECTION MIT191 OS/91 1 O-096-350-NA 

_ . :  - .  

. .A 

:  
: : I  
, !  

:  ; .  

. : ; :  

REPLACE RESERVE BATTERY 
BACKUP UNIT (SX-100) 

MAP350- 404 

Issue 3, Mav 1984 

Sheet 1 of 5 

START 

THE RESERVE BATTERY PACK WEIGH? 

t 

(1A) Complete Steps (1) and (2) of 
MAP350-400 

--kiE THE 
SYSTEM 

block on the interconnect card 

CABLES 

(3A) Remove reserve battery backup 
unit from existing location. Note 
that the charger and batteries 
are supplied as one unit 

+31 
t 

. 

AND 

REMOVE 
RESERVE 
BATTERY 
BACKUP UNIT 

(x5-) 
Page D-25 
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__ :.. 

‘1;. 

‘. 
:...- : 

I REPLACE RESERVE BATTERY 
BACKUP UNIT (SX-100) 

MAP350- 404 

Issue 3, Mav 1984 

I Sheet 2 of 5 I 

I I 1 I I I I I 

TB301 BATTERY +8 Vdc -5 Vdc 0 ,!?;;;“N’; 48 Vdc 90 Vsc 
1 I I I 1 I I I 

PIN 7 6 5 4 3 2 1 

J15 J14 
CONSOLE CONSOLE 

1 2 

CONNECTIONS 

T9302 

I I I I I I I I I I 

TB302 
I 

BA.RERV NC SPARE 0 USER 
GAOUNO 49 Vdc 90 vat 

I I I I I I I I I I 
PIN 7 6 5 4 3 2 1 x1592R2 

Figure 404-l SX-100 Power Terminal Blocks (Interconnect Board) 

Page D-26 



SECTION MITL91 C&/91 1 O-096-350-NA 

. 

- 
(4A) Unpack new battery backup unit 

from container (Figure 404-2) 
(4B) Inspect new battery backup unit 
(4Cl Check battery backup unit and 

quantity against invoice 
- 

e 

INSPECT NEW 
RESERVE 
BATTERY 
BACKUP UNIT 

REPLACE RESERVE BATTERY 
BACKUP UNIT ISX-1001 I 

MAP358- 404 

Issue 3, May 1984 

I 

--I 

Sheet 3 of 5 

Was the oorrect 

. . 
..I;.: 

Repack item in original container 
and return to supplier with 

completed section of Damage 
Report 

Tag defective item, repack in I 
original container and return to 

supplier with completed section of 
Damage Report I 

; 

Page D-27 
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SECTION MITL91 OS/91 1 O-096-350-NA 

REPLACE RESERVE BATTERY 
BACKUP UNIT (SX-100) 

(7A) install new reserve battery 
backup unit in position 

INSTALL 
RESERVE 
BATTERY 
BACKUP UNIT 

AT TOP OF CABINET (FIGURE 404-l) 
(8A) Connect the reserve battery 

backup power cable to the 
terminal block on the 
interconnect board 

.L 

1 l-i 
181L 

AND 

(9A) Complete Steps (9) to (11) of 
MAP350-400 

COMPLETE 
MECHANICAL 
WORK AND 
POWER UP THE 
SYSTEM 

Page D-28 
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REPLACE RESERVE BATTERY 
BACKUP UNIT (SX-100) 

MAP350- 404 

Issue 3. May 1984 

Sheet 5 of 5 

X147ZR 

Figure 404-2 Example of Reserve Battery Backup Unit 

Page D-29/30 





SECTION MITL9105/9110-096-350-NA 

.-. !‘I . . 

L 

i 

REPLACE MAINTENANCE 
PANEL (SX-100) 

MAP350- 405 

Issue 3. May 1984 

Sheet 1 of 5 

START 

(IA) Complete Steps (1) to (2A) of 
MAP350-400 4 

-111 v 

AND 

EXPOSE THE 
SYSTEM 

- 
AT TOP OF SYSTEM (FIGURE 405-l) 
(2A) Unplug the maintenance panel 

connector from the interconnect 
board 

(28) Release the maintenance panel 
cable tie from side of cabinet 

(2C) Remove maintenance panel 
connector 

- 

:  

.  .  

- 
AT FRONT OF SYSTEM (RGURE 405-2) 
(3A) Remove four 1-4 in. retaining 

screws and finishing washers 
(38) Remove the maintenance panel 

to the front of the system 
- 

: 
.. ‘; 

e’ i 

* 

I REMOVE THE 
MAINTENANCE 
PANEL 
CONNECTOR 

I REMOVE THE 
MAINTENANCE 

I 
PANEL 

(T) 
Page D-31 



SECTION MITL9105/911 O-096-350-NA 

REPLACE MAINTENANCE 
PANEL 6X-100) 

.  . r  

POWER /-y-y 
FAIL TRANSFER- 

CONNECTIONS \ I 

X952R3 

Figure 405-l Maintenance Panel Connector 

J15 514 
CONSOLE CONSOLE 

1 2 

Page D-32 
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7.. . -  

: -  

- 
AT FRGNT OF EQUIPMENT 
(FIGURE 405-2) 
(6A) Install new maintenance panel in 

position 
(6B) Secure maintenance panel with 

four 5-16 in. retaining screws 
and finishing washers - 

I REPLACE MAINTENANCE 
PANEL (SX-100) 1 

MAP350- 405 

Issue 3. May 1984 

I Sheet 3 of 5 I 

Was the correct 

maintenance 
panel received 

tpF)Ll 

NO 
Tag defective item, repack in 

original container and return to 
supplier with completed section of 

Damage Report 
I 

MAINTENANCE 

Page D-33 
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I Issue 3, May 1984 I 

Sheet 4 of 5 

MAINTENANCE PANEL 

PRIMARY POWER SWITCH 

POWER SUPPLY 

CABINET DOOR EQUIPMENT SHELF 

FRONT VIEW 

PRIMARY POWER SUPPLV CABLE CLAMPS 

REAR VIEW 

Figure 405-2 Maintenance Panel 

Page D-34 
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AT TOP OF EQUIPMENT 
(FIGURE 405-l) 
(7A) install the maintenance panel 

connector on the interconnect 
board 

(76) Secure cable with new cable tie 
(7C) Connect maintenance panel 

connector - 

-. 

Complete Steps (9) to (11) of 
MAP350-400 

l 

REPLACE MAINTENANCE 
PANEL (SX-100) 

MAP350- 405 

Issue 3, May 1984 

Sheet 5 of 5 

MAINTENANCE 
PANEL 
CONNECTOR 

4 

-t81 
f 

AND 

COMPLETE ALL 
MECHANICAL 
WORK AND 
POWER UP THE 
SYSTEM 

(,,,,,,> 
Page D-35/36 





SECTION MITL9105/91 IO-096-350-NA 

.: :_.. 
i.. ..z 

(1A) Complete Steps (1) to (5) of 
MAP350-400 4 

-111 ’ 

AND 

POWER DOWN 
THE SYSTEM 

-121 + 
(2A) Remove the system power cord 

from the 220 V adapter 
(28) Remove the 220 V adapter to 4 AND 

its location 

REMOVE THE 
220 V ADAPTER 

(3A) Unpack the new 220 V adapter 
from container 

VI31 ’ 

(38) Inspect new 220 V adapter for 
damage 

(3C) Check new 220 V adapter type 
and quantity against invoice 

4 AND 

UNPACK AND 
INSPECT NEW 
220 V ADAPTER 

(Xk-) 

REPLACE 220 V ADAPTER (SX-100) 

MAP350- 406 

issue 3, May 1984 

Sheet 1 of 4 

Page D-37 



SECTION MITL9105/911 O-096-350-NA 

. . . REPLACE 220 V ADAPTER (SX-100) 

MAP350- 406 

Issue 3, May 1984 

I Sheet 2 of 4 I 

From (3) 

YES 
Repack item in original container 

and return to supplier with 
completed section of Damage I 

Report 

Was the 220 V 
adapter damaged 

YES 

original container and return to 

(6A) Place the new 220 V adapter 
in position 

(68) Secure the 220 V adapter into 
its position 

(6C) Plug system power cord into 
220 V adapter 

161 f 

1 AND 

I 

INSTALL NEW 
220 V ADAPTER 

Page D-38 
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Sheet 3 of 4 

AC 

SVSTEM 
AC RECEPTACLE 

FUSE 

X5154 

Figure 406-l 220 V Adapter 

Page D-39 
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REPLACE 220 V ADAPTER (SX-100) 

MAP350- 406 

Issue 3. May 1984 

Sheet 4 of 4 

.._ 

(7Al Complete Steps (9) to (11) of 
MAP350-400 

.- 

Page D-40 

4 AND I 

COMPLETE AU 
MECHANICAL 
WORK AND 
POWER UP THE 
SYSTEM 

(..,,,> 
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SECTION MITL9105/911 O-096-350-NA 

_. :I:: 

APPENDIX E 

SX-200 MECHANICAL PRQCEDURES 

GENERAL 

El.01 The MAPS contained in this Appendix detail the procedures to 
be performed in all mechanical work on the SX-200 system. 

These MAPS are used in conjunction with the MAPS outlined in other 
sections of this Practice. They will facilitate ease of replacement of 
component parts. 

El.02 The basic synopsis of this Appendix is that if a component part 
has been judged to be defective by the use of the MAPS, 

replace it. 

TABLE El-l 
SX-200 MECHANICAL PROCEDURE 

Title 

Replace Console and/or Console Cable 

Replace Interconnect Card 

Replace Power Fail Transfer Card 

Replace Console Interface Card 

Replace First or Second Shelf 

Replace Heat Sink Assembly 

Replace Power Supply Assembly 

Replace Reserve Battery Backup Supply 

Replace Backplane Translator Board 

Replace Cards in Shelf 

Replace Maintenance Panel 

Replace Wiring Harness 

Reference 

MAP350-50 1 

MAP350-502 

MAP350-503 

MAP350-504 

MAP350-505 

MAP350-506 

MAP350-507 

MAP350-508 

MAP350-509 

MAP350-510 

MAP350-5 11 

MAP350-512 

Page E-1/2 
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SECTION MITL9105/911 O-096-350-NA 

I TOOL REQUIRED 

1 Phillios screwdriver I 

. - 

AT THE NEW CONSOLE 
(ZA) Remove fiberglass tape from 

top of packing case 
(2B) Open packing case and remove 

foam sheet 
(2C1 Remove foam inserts from ends 

of console (if installed) 
(2D) Remove console accessory bag 

from insert 
(2E) Remove console from packing 

case 
(2F) Remove polyethylene sheet from 

console 
(2G) Place all packing materials in 

packing case for use in 
reshipment 

‘_. . ,  

.:i: 
: -  

AT NEW CONSOLE 
(3A) Remove the cradle bracket, 

three Phillips screws and two 
Allen head screws with key 
from accessory bag 

(3B) Place console face-down on 
desk top 

(3C) Position one cradle bracket as 
shown in Figure 501-l. (Cradle 
bracket may be placed at other 
end of console if preferred) 

(3D) Attach cradle bracket to 
console using three Phillips 
screws 

(3E) Attach cradle hook to console 
with two Allen head screws. 
Tighten with Allen key 

Issue 3. May 1984 

Sheet 1 of 4 

START 7 
Is the console 

to be replaced 
NO 

AND 

AND 

CEWDLE 

i 
ASSEMBLY 

2 WASHERS. FELT 

2 SCREWS l/4 in. 
HEX SOCKET 5116 in. 

INSTALL NEW 
Figure 501-l 

BRACKET 
(FIGURE 501-l) 

x326lRl 

Page E-3 
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::;:.:: 

Issue 3, May 1984 

Sheet i of 4 

(4A) Remove the screw securing the 
connector (Figure 501-2) 

(46) Cut the cable tie 
4 AND 

REMOVE OLD 
CONSOLE 
CONNECTOR 
(FIGURE 501-2) 

console cable to 
NO 

ASSEMBLY YES 

(+F-) 

i 
2 WWHERS. FELT 

2 SCREWS 114 in. 
HEX SOCKET 5116 in. X3261Rl 

Figure 501-2 

(6A) Construct and run a new 
console cable as per Appendix B 

Page E-4 

CONSTRUCT A 
NEW CABLE 

c.. ( : 



SECTION MlTL9105/911 O-096-350-NA 

..,.. 
:. 

@@j 
: ’ . . 

;. 
:- 

.- 

(7A) Position and press home 
console connector 

(78) Secure connector to console 

t---i 

AND 
with the securing screw 

CABLE 

(8A) Install new cable tie >-rAg 
fflNEW 
CONSOLE 
REPLACE 
CONNECTOR 
COVER PLATE 

(9A) Set Power Fail Transfer (PFT) 
switch to NORMAL 

I REPLACE CONSOLE AND/OR 
CONSOLE CABLE (SX-200) I 

MAP350- SO1 

Issue 3. Mav 1984 

I Sheet 3 of 4 1 

SET PFr SWITCH 

~-zk-) 
Page E-5 
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I Issue 3, May 1984 I 

Sheet 4 of 4 1 

(1 W Place console in correct posil 

- 
.ion 

- 
.ion 4 4 

(1lA) Remove handset from accessory 
bag 

(11B) Place handset plug into console 
jack 

(1lC) Place handset on cradle hook 
(11D) Place additional handset as per 

(1 lA)-(11C) if required 

AND 

POSITION 
CONSOLE 

4 4 

J 

AND 

PLUG IN 
HANDSET 

(12A) Repack the defective console as 
per Section 
MITL9105-911 O-097-200-NA 

(128) Return to MITEL 
-l- - 

Page E-6 



PN191 O-350-502-NA SECTION MITL91 OS/91 1 O-096-350-NA 

TOOL REQUIRED 

1 flatblade screwdriver 

: (1A) Unlock and open front door 
(16) Unlock and open rear door 
(1C) Unlock and open rear panel 

assembly 
(1D) Set system power switch to OF 
(1E) Set all power switches on rear 

door to OFF 
(1F) Set battery switch to OFF 
(IG) Remove power cable(s) from 

commercial AC source 

AT REAR OF CABINET 
(2A) Remove cables J13, J14, J15, 

P16, P17, P18 and P19 
(Figure 502-3) 

(2B) Remove cable from RS-232 
port (optional) 

(2C) Remove OOT cable and 
maintenance panel connectors 

(2D) Remove power cable from 
terminal block 

Issue 3. May 1984 

Sheet 1 of 7 

- 
AT THE REAR OF THE CABINET 
(3A) Loosen cable clamps so that 

the cables have approximately 
25 cm (IO in.) of slack (Figure 
502-l) 

AT FRONT OF CABINET 
(FIGURE 502-2) 
(38) Unscrew eight l-4 X 3-8 

retaining screws from the front 
of the equipment shelves 

(3C) Pull equipment shelves forward 
approximately 5 cm (2 in.) _ J c 

REMOVE CABLES 
(FIGURE 502-l) 

PULL SHELVES 

Page E-7 



SECTION MITL9105/911 O-096-350-NA 

I REPLACE 1NTERCONNECT 
CARD (SX-200) 

CONSOLE FUSE 

RS-232 PORT 

Figure 502-l Rear Door Cable Locations 

Page E-8 



SECTION MITL9105/911 O-d96-350-NA 

REPLACE INTERCONNECT 
CARD (SX-200) 

MAP350- 502 

Issue 3, May 1984 

Sheet 3 of 7 

3 i/ MAINTENANCE PANEL 

1’1 II I- EQUIPMENT SHELF 2 

FRONT VIEW 

CABLE ENTRY 

PRIMARY POWER SUPPLY 

REAR VIEW 
X5610 

Figure 502-2 Equipment Shelf 
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SECTION MITL9105/911 O-096-350-NA 

REPLACE INTERCONNECT 
CARD (SX-200) I 

-141 f 1 (4A) Remove the six l-4 x 3-8 in. 1 
screws that secure Interconnect 
card 

(4B) Remove the Interconnect card 
1 

(5A) Unpack card from container 
(5B) Inspect card for physical 

damage (Figure 502-3) 
(5C) Check card type and quantity 

against invoice 

.: : 
. . :.. 

Page E-10 

AND 

I 
REMOVE REMOVE 
INTERCONNECT INTERCONNECT 
CARD CARD 

H AND 

I 

UNPACK AND 
INSPECT CARDS INSPECT CARDS 

P 

(61 
t 

Was the correct 
type of card 

received 

NO 

YES 
Repack item in original container 

Go to (7) 



SECTION MITL9105/911 O-096-350-NA 

P/ELLOW/WHITE 

REPLACE INTERCONNECT 
CARD (SX-200) 

MAP350- 502 

Issue 3. May 1984 

Sheet 5 of 7 

MAINTENANCE TE301 ATT ATT P17 
PANEL 6 l/4” POWER SUPPLY CONSOLE 1 CONSOLE 2 

INTERCONNECT P19 
P301 3/8” SCREWS TERMINAL J15 JlS CA9l.E MISCELLANEC 

TOPOFCAR 

--- - 

4 
3 

2 -y-p- -,._ \r - --..I - 

J302 k-232 
LOCAL PORT 

. 
48 Vdc 

CONSOLE 
FUSE 

CONSOLE 
I,* 

Pi6 
INTERCONNECT 

CABLE 

P18 
MISCELLANEOU! 

1.5 AMP FAST BLO 
“ . . a  

Figure 502-3 Interconnect Card 

X1443R 
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SECTION MITL9105/911 O-096-350-NA 

_ 

%@I *- 

Sheet 6 of 7 

Was the card 

(8A) Place interconnect card in 
position (Figure 502-l) 

(88) Secure card with six 1-4 x 
3-8 in. screws 

I- 

AT THE FRONT OF THE CABINET 
(9A) Push shelves back into original 

position 
(9B) Secure the shelves with eight 

l-4 x 3-8 in. finishing screws 
and washers 

(9C) Secure cables in cable clamps 
I- 

..: 

Page E-12 

t ‘t81- 

AND 

1 INSTALL NEW INSTALL NEW 
INTERCONNECT INTERCONNECT 
CARD CARD 

REPOSITION REPOSITION 



SECTION MITL91 OW911 O-096-350~NA 

. . . . 

(104 

(lOBI 

(lOC1 

(10Dt 

I I 

$$# 
. 

. . I  .  
_.. 

. r- 
I 

- 

Plug in cables J13, J14, J15, 
P16, P17, P18 and P19 (Figure 
502-l) 

-hoI ’ 

Replace cable from RS-232 
port (optional) 4 
Replace OOT cable and 1 AND 

maintenance cable connectors 
Replace power cable in terminal l 

block CABLE NEW 
INTERCONNECT 
CARD 

(1lA) Turn system power switch ON 1 
(11B) Close and lock front door 
(11C) Set battery switch to ON 
(11D) Close and lock rear panel 

assembly and rear door 
(11 E) Replace power cables into 

commercial AC source 
(11F) Set all power switches on rear 

door to ON 

I REPLACE INTERCONNECT 
CARD ISX-2001 I 

CLOSE AND 
LOCK DOORS 
AND POWER UP 
SYSTEM 

(,,.,,,) 
Page E-l 3/l 4 





PNl91 O-350-503-NA SECTION MITL9105/911 O-096-350-NA 

; -’ 
: . 

(l,A) Unlock and open front door 
(1B) Unlock and open rear door 
(1C) Unlock and open rear panel 

assembly 
(1D) Set system power switch to OFF 
(1E) Set all power switches on rear 

door to OFF 
(1F) Set battery switch to OFF 
(1G) Remove power cable(s) from 

commercial AC source 
- 

TOOL REGUIRED 

1 flathead screwdriver 

START 

POWER SYSTEM 
DOWN 

REPLACE POWER FAIL 
TRANSFER CARD (SX-200) 

MAP350- 503 

Issue 3, May 1984 

Sheet 1 of 7 

AT REAR OF CABINET 
(2A) Remove power cable from 

terminal block from Power Fail 
Transfer card 

- 
AT REAR OF CABINET 
(3A) Loosen all cable clamps so that 

the cables have approximately 
25 cm (10 in.) of slack (Figure 
503-l 1 

AT FRONT OF CABINET 
(FIGURE 503-2) 
(38) Unscrew eight l-4 X 3-8 in. 

retaining screws from the front 
of the equipment shelves 

(3C) Pull equipment shelves forward 
approximately 5 cm (2 in.) 

(3D) Unplug J20 and J21 if used _ 

REMOVE CABLES 
(FIGURE 503-l) 

PULL SHELVES 

(&) 
Page E-15 



SECTION MIT191 OS/91 1 O-096-350-NA 

. REPLACE POWER FAIL 
TRANSFER CARD (SX-200) 

MAP350- 503 

Issue 3. May 1984 

Sheet 2 of 7 

c’ 

Figure 503-l Cables 
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SECTION MITL9105/911 O-096-350-NA 

REPLACE POWER FAIL 
TRANSFER CARD (SX-ZOO) 

MAP350- 503 

Issue 3, May 1984 

I Sheet 3 of 7 I 

C-’ 

e-- 

CABLE ENTRY _ 

FRONT VIEW 

c- MAINTENANCE PANEL 

c EQUIPMENT SHELF 2 

/ EQUIPMENT SHELF 1 

/ RESERVE POWER SUPPLY 

/  

PRIMARY POWER SUPPLY 

REAR VIEW 

Figure 503-2 Equipment Shelf 

xma 

Page E-17 



SECTION MITL91 OW911 O-096~350-NA 

Sheet 4 of 7 

(4A) Remove the six 1-4 X 3-8 in. 
screws that secure the Power 
Fail Transfer card 

(48) Remove the Power Fail Transfer 
card 

&Id ‘. - 
(5A) Unpack card from container 
(58) Inspect card for physical 

damage (Figure 503-3) 
(5C) Check card type and quantity 

against invoice 

4 AND 

I 

I REMOVE POWER 
FAIL TRANSFER 
CARD 

4 AND 

UNPACK AND 
INSPECT CARD 

Was the correct 
tvpe of card 

received 

NO 
4 

YES 
Repack item in original container 

f 

Go to (7) 
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SECTION MITL9105/911 O-096-350-NA 

i 

REPLACE POWER FAIL 
TRANSFER CAR0 (SX-200) 

MAP350- 503 

Issue 3. May 1984 

Sheet 5 of 7 

FAIL TRANSFER 

TOP OF CARD 

\ 
POWER FAIL 
TRANSFER LED - 

- ON - NORMAL 
. OFF - SYSTEM IN PFT 

TRANSFER 
RELAYS 

POWER FAIL 
TRANSFER 

NOTE: FOR CABLE INFORMATION, SEE APPENDIX C 

Xl442R: 

Figure 503-3 SX-200 Interconnect Card 
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SECTION MITL9105/911 O-096-350-NA 

issue 3, May 1984 I 

Sheet 6 of 7 

NO 

- I 
t81- 

AND 

(8A) 

(88) 

(8C) 

Place new Power Fail Transfer 
card in position (Figure 503-l) 
Secure card with six 1-4 X 
3-8 in. screws 
Secure cables in cable clamps 

AT THE FRONT OF THE CABINET 
(9A) Push shelves back into original 

position 
19B) Secure the shelves with sixteen 

l-4 X 3-8 in. finishing screws 
and washers 

I 

- 
INSTALL NEW 
POWER FAIL 
TRANSFER CARD 

REPOSITION 

supplier with completed section of 

Go to (10) \ 
Page E-20 



SECTION MITL91 OW911 O-096-350-NA 

! 

(. 

(lOA) 
(lOBi 

(1 IA) 
(11W 
(11C) 
(11Dl 

(11El 

(11F) 

I Issue 3. May 1984 I 

Sheet 7 of 7 

Plug in cables P20 and P21 
Replace power cable in terminal 
block on Power Fail Transfer 
card 

Turn system power switch ON 
Close and lock front door 
Set battery switch to ON 
Close and lock rear panel 
assembly and rear door 
Replace power cables into 
commercial AC source 
Set all power switches on rear 
door to ON 

I CABLE NEW 
INTERCONNECT 
CARD 

4 AND 

4 
CLOSE AN0 
LOCK DOORS 
AND POWER 
SYSTEM 

9 

FINISH 

UP 

Page E-21/22 





PN191 O-350-504-NA SECTION MITL9105/911 O-096-350-NA 

TOOLS REQUIRED 

1 l/4 inch screwdriver 
1 l/16 inch wrench 

- 
(IA) Unlock and open front door 
(16) Unlock and open rear door 
(1CI Unlock and open rear panel 

assembly 
(1D) Set system power switch to OFF 
(1E) Set all power switches on rear 

door to OFF 
(1F) Set battery switch to OFF 
(1G) Remove power cable(s) from 

commercial AC source 

(2A) Remove cables J22, P23, J24 
and P25 

. 

REPLACE CONSOLE 
INTERFACE CARD (SX-200) 

MAP350- 504 

Issue 3, May 1984 

Sheet 1 of 5 

- 
AT REAR OF THE CABINET 
(3A) Loosen all cable clamps so that 

the cables have approximately 
25 cm (10 in.) of slack (Figure 
504-l) 

AT FRONT OF CABINET 
(FIGURE 504-2) 
(35) Unscrew eight l-4 x 3-3 inch 

retaining screws from the front 
of the equipment shelves 

(3C) Pull equipment shelves forward 
approximately 5 cm (2 in.) _ 

PULL SHELVES 
FORWARD 

(..,.,) J 

10-32 SCREW HOLES 

\ 

GROUND 
STUD 

Figure 504-l 
Console Interface 

Card Position 

2ND CONSOLE 

J24 

J22 

INTERFACE CARD INTERFACE CARD 

X875Rl 
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SECTION MITL91 OS/91 1 O-096-350-NA 

REPLACE CONSOLE 
INTERFACE CARD (SX-200) 

MAP350- 504 

Issue 3, May 1984 Issue 3, May 1984 

Sheet 2 of 5 Sheet 2 of 5 

c 

- 
r-- 

- 
e-- 

IF-- 

i 

FRONT VIEW 
/) 

MAINTENANCE PANEL 

EQUIPMENT SHELF 2 

EQUIPMENT SHELF 1 

RESERVE POWER SUPPLY 

I  

PRIMARY POWER SUPPLY -. 

REAR VIEW 

Figure 504-2 Equipment Shelf 
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SECTION MITL9105/9110-096-350~NA 

REPLACE CONSOLE 
INTERFACE CARD (SX-200) 

,. .i 
:- . . 

(4A) Remove the six 1-4 x 3-8 
inch screws that secure the 
Console interface card 

(46) Remove card ground from 
ground lug 

(4C) Remove Console Interface card 

From (3) 

INTERFACE INTERFACE 

(. 
1 - 

(5A) Unpack cards from containers 
(5B) Inspect cards for physical 

damage (Figure 504-3) 
(5C) Check card type and quantity 

against invoice 

TOP 

+t 

4 

J24 - 

Q / Q 
---l 

- 
UNPACK AND 
INSPECT CARDS 

3 3 T&Te@k) NO NO 
P25 

Figure 504-3 
Console Interface Card 

, Was the correct 
type of card 

Figure 504-3 
Console Interface Card 

YES YES f 
Repack item in original container 

MAP350- 504 

Issue 3, May 1984 

I Sheet 3 of 5 I 

CARD 

AND 1 

Repack item in original container 
and return to supplier with 

completed section of Damage 
Report 

f 

Go to (7) 
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SECTION MITL9105/91 lo-096:350-NA 

. I REPLACE CONSOLE 
INTERFACE CARD (SX-200) I 

(8A) Place new Console Interface 
-. . card into position (Figure 504-l) 

(88) Secure Console interface card 
with four 8-32 X 3-8 inch 
screws 

(8C) Secure card ground on system 
ground lug 

Was the card 

NO 

I CONSOLE 
INTERFACE 
CARD INTO 
POSlTlON 

AT THE FRONT OF THE CABINET 
(9A) Push shelves back into original 

position 
(9B) Secure the shelves with sixteen 4 AND 

1-4 x 3-8 inch finishing 
screws and washers 

(9C) Secure cables in cable clamps ‘ 
REPOSITION 
SHELVES 

_-- 
. . 

Tag defective item, repack in 
original container and return to 

supplier with completed section of 
Damage Report 

I 

L 

;’ 
! -. 

Page E-26 
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SECTION MIT191 OW917 O-096-350-NA 

(, 

$@i 

-  .‘. 

(104 Plug in cables J24 and P25 4 AND 

i 

(llA1 Turn system power switch to ON 
(119) Close and lock front door 
(11 C) Set battery switch to ON 

-t111 v 

(11 D) Close and lock rear panel 
assembly and rear door 4 AND 

(lIEI Replace power cables into 
commercial AC source 

UilFJ Set all power switches on rear 
door to ON 

LOCK DOORS 
AND POWER UP 
SYSTEM 

REPLACE CONSOLE 
INTERFACE CAR,D (SX-200) 

MAP350- 504 

Issue 3, May 1984 

Sheet 5 of 5 

(FINIPH) 
Page E-27/28 
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PN1!310-350-505-NA SECTION MITL9105/91 lo-096-350-NA 

. . . . 

Issue 3, May 1984 

Sheet 1 of 8 

I[/ START 

/,,.,...,,,.“o”/ 
The second shelf applies only to the 

(IA) Unpack new shelf 
- ii Ill 

(1B) Check backplane for cracks and 
bent pins 

(ICI Check hardware against packing * 

AND )I 

slip 
(ID) Check fuses (if supplied) 

UNPACK AND 
CHECK SHELF 

AT THE REAR OF CABINET 
(3A) Set converter input switch to 

OFF 
(361 Set battery switch to OFF 
(3C) Remove power plug(s) from 

outlet 

11 
and return with defective item to 

-131 f 

4 - AND 

POWER SYSTEM 
DOWN 

1 (F) 
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SECTION MITL91 OS/91 1 O-096-350-NA 

:  
. I . .  REPLACE FIRST OR 

SECOND SHELF (SX-200) 

AT FRONT OF CABINET 
(4A) Unlock front door 
(48) Open front door 

(5A) Unlock and open rear door 
(5B) Unlock and open rear panel 

assembly 
4 AND 

UNLOCK BACK 

. . 

AT REAR OF CABINET (FIGURE 505-l) 
(6A) if shelf 1 is to be replaced, 

unplug cables PI, P2, P3, P4, 
P5 and P6. If shelf 2 is to be 
replaced, unplug P7, P8, P9, 
PIO, PI1 and P12. 

(SB) Disconnect the power cable 
from TBI and TB2 and 
intershelf power cables 

(6CI Remove shelf to shelf cables if 
a 2-shelf system (JIOI, J102, 
J103 and JlO4) 

- 

Page E-30 



SECTION MITL9105/9110-096-350-NA 

: / 

: 
-_ :. M... 

(-:. 

(7A) Remove all cards as per 
MAP350-510 

AT FRONT OF CABINET 
(FIGURE 505-2) 

Remove eight l-4 X 3-8 inch 
finishing screws and washers 
Remove shelf 

(8A) 

(88) 

(94 
KM 
(9C) 

Unpack new shelf from container 
Inspect shelf for physical damage 
Check shelf type and quantity 
against invoice 

REMOVE SHELF 

UNPACK 
SHELF T 

f 

I Issue 3, May 1984 I 

Sheet 3 of 8 

NEW 

(YG-) 
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SECTION MITL9105/91 lo-096-350-NA 

f 

VIOLET 

INTERSHELF POWER 
CABLE HARNESS 

/ III GREEN RINGING GND -98 v I 11111 

I III GREV+j I& BLUE 

, VIOLET 

c MLLOW 

BROWN 

-10 -5 0 +8 +8 

‘DS;/Tz2&= ’ ‘7 D-wN ” 
‘CoNNECTCARD SHELF IIIIII p’ol 

90 v 
I GREEN RINGING GND -48 V 

SHELF 2 

SURGE CLAMP 
PCS 
SIDE VIEW 

SHELF 1 

BROWN 

NOTE: THERE IS A SURGE CLAMP ON BOTH SHELVES. 
SURGE CLAMPS ON SECOND SHELF NOT SHOWN. 
SECOND SHELF SURGE CLAMP IN SAME POSITIONS 
AS FIRST SHELF CLAMP. 

I  

X116R4 

Figure 505-l SX-200 Intershelf Cables 
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SECTION MITL91 OS/91 1 O-096-350-NA 

‘. ,_. 

.  .  
f . - -  - :  

Issue 3, Mav 1984 

Sheet 5 of 8 

lllll I I II EQUIPMENT SHELF 1 

c 8 2- 

l-l-t 

RESERVE POWER SUPPLY 
-- 

CABLE ENTRY 

Y------/ -- 
PRIh9IRV POWER SUPPLV 

REAR VIEW X561lJ 

Figure 505-Z SX-200 Cabinet 
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SECTION MITL91 OW91 lo-096-350-NA 

. . . ._ :.: 

&jijQ -% 

.;_ 

I Issue 3. May 1984 I 

Sheet 6 of 8 

0 Ta1 0 Ta1 PS/ll PS/ll P3/9 P3/9 Pl/7 Pl/7 

000 000 

P103 P103 

P104 
P102 PlOl 

/ 
SHELF SHELF 

I. 

2 POSITION 2 POSITION 

PW12 PW12 P4/10 P4/10 

[- --I T9to [- --I T92 0 (1 cy (1 m 

4 i 

II SHELF 2 SHELF 2 

P5/11 P5/11 P3/9 P3/9 Pl/7 Pl/7 

c > 

P103 

P102 PlOl P102 PlOl 

SHELF SHELF 
1 POSITION 1 POSITION 

P6/12 P6/12 P4/10 P4/10 P2/9 P2/9 

j-]T920 c m 

, I I 
SHELF 1 SHELF 1 

Figure 505-3 P104 Backplane Connections 
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SECTION MITL9105/911 O-096-850-NA 

REPLACE FIRST OR 
SECOND SHELF (SX-200) 

MAP350- 505 

issue 3, May 1984 

Sheet 7 of 8 

Was the correct 

NO 
Tag defective item, repack in 

original container and return to 
supplier with completed section of 

Damage Report 

AT FRONT OF EQlJlPi’ulENT CABINET 
(12A) Slide new equipment shelf into 

position 
(1281 Secure new shelf with eight 

t-u 

AND 
1-4 X 3-8 in. finishing screws 
and washers 

I INSTALL NEW 
SHELF 
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SECTION MITL91 OW911 O-096-350-NA 

I issue 3, May 1984 I 

Sheet 8 of 8 

From (12) From (12) 

AT REAR OF THE EQUIPMENT CABINET 
(13A) Replace shelf to shelf cables if 

two shelf cables (JlOl, J102, 
J103 and J104) (Figures 
505-l and 505-3) 

(136) Connect cables Pl, P2, P3, P4, 
P5 and P6 if shelf 1 is 
replaced. Connect cables P7, 
P8, P9, PlO, PI1 and PI2 if 
shelf 2 is replaced 

(13C) Connect power cables to 
TBl-TB2 and intershelf power 
cables 

f13D) :;;!I) surge clamp (Figure 

(14Al Replace cards in original 
as per MAP350-510 

slots 

AND 

CONNECT 
CABLES 

1: pi 

J 

AND 

REPLACE ALL REPLACE ALL 
CARDS CARDS 

(15A) Turn system power switch to C 
(15B) Close and lock front door 
(15C) Set battery switch to ON 
(15D) Close and lock rear panel 

assembly and rear door 
(15E) Replace power cables into 

commercial AC source 
(15F) Set all power switches on rear 

door to ON 

- 

)N )N 

-1151 + 

c AND 

CLOSE AND CLOSE AND 
LOCK DOORS LOCK DOORS 
AND POWER UP AND POWER UP 

I 
SYSTEM 

(Yz-) 

,I .: 
!‘-.: 
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PN191 O-350-506-NA SECTION MiTL9105/91 lo-096-350-NA 

TOOL REQUIRED 

1 l/4 inch slotted blade screwdriver 

(IA) Unlock and open front door 
(1B) Unlock and open rear door 
(1C) Unlock and open rear panel 

assembly 
(ID) Set system power switch to OFF 
(1E) Set all power switches on rear 

door to OFF 
(IF) Set battery switch to OFF 
(1G) Remove power cable(s) from 

commercial AC source 
- 

(3A) Remove the ten 1-4 in. screws 
and lockwashers from heat sink 
assembly 

(38) Remove heat sink assembly 

,. ._: 
_.. 

.,. .I 

AT REAR OF CABINET (FIGURE 506-l) 
(ZA) Remove Canon-type connector 

from heat sink assembly 
(28) Remove terminal block strip 

from TB3 
- 

l l . AND . AND 

POWER SYSTEM POWER SYSTEM 
DOWN DOWN 

-121 t -121 t 

l l AND AND 

REMOVE CABLES REMOVE CABLES 
FROM HEAT FROM HEAT 
SINK ASSEMBLY SINK ASSEMBLY 

REMOVE HEAT REMOVE HEAT 
SINK ASSEMBLY SINK ASSEMBLY 

REPLACE HEAT SINK 
ASSEMBLY (SX-200) 

MAP350- 505 

Issue 3, May 1984 

Sheet 1 of 4 
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SECTION MITL91 OS/91 1 O-096-350-NA 

REPLACE HEAT SINK I 
ASSEMBLY (SX-200) 

I 

RETAINING SCREWS (4) 

TERMINAL BLOCK 

I I 
-“N *“wvlz~ 
SUPPLY CONNECTOR 
PTDA,*, mc, ICC 

X1553 

Figure 506-l SX-200 Rear Door 
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SECTION MITL91 OW911 O-096-350-NA 

i 

.: _. 
. 

REPLACE HEAT SINK 
ASSEMBLY (SX-200) 

MAP350- 506 

Issue 3. May 1984 

Sheet 3 of 4 

(4A) Unpack new heat sink assembly 
from container 

tI41 v 

(46) Inspect heat sink for physical 
damage 

(4C) Check heat sink assembly type 
and quantity against invoice 

4 AND 

UNPACK AND 
INSPECT HEAT 
SINK ASSEMBLY 

YES 

NO 

Was the heat 
sink assembly 

Repack item in original container 
and return to supplier with 

completed section of Damage 
Report I 

I  

Tag defective item, repack in 
original container and return to 

supplier with completed section of 
Damage Report 
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SECTION MITL91 OS/91 1 O-096-350-NA 

. . REPLACE HEAT SINK 
ASSEM6LY (SX-200) 

MAP350- 506 

Issue 3, May 1984 

-_ . . . . 

I Sheet 4 of 4 I 

(7A) Install new heat sink assembly 
in position 

(7A) Install new heat sink assembly 
in position 

(76) Secure heat sink assembly with 
ten l-4 X 3-8 inch screws ten l-4 X 3-8 inch screws 
and lockwashers and lockwashers 

(76) Secure heat sink assembly with 4 . AND 

INSTALL NEW INSTALL NEW 
HEAT SINK 

(8A) Return Canon-type connector to 
original position 

(88) Secure terminal block strip TB3 

1 CONNECT 
CiiELES 

(9A) Turn system power switch to ON 
(9s) Close and lock front door 
(9C) Set battery switch to ON 
(9D) Close and lock rear panel 

assembly and rear door 4 
(9E) Replace power cables into 

commercial AC source 
(9F) Set all power switches on rear 

door to ON 
- 

-191 v 

AND 

CLOSE AND 
LOCK DOORS 
AND POWER UP 
SYSTEM 

Page E-40 
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FINISH 

c 
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PN191 O-350-507-NA SECTION MITL9105/911 O-096-350-NA 

i- 

&s 
r  .  

.’ 

. ._- . - .  

_ .‘_ 

i: - - ; .z .  

.  

._ . ;  

.  .  

.  

_: 

..’ 

.y’ 

START 

(la) Unlock and open front door 
(IB) Unlock and open rear door 
(1C) Unlock and open rear panel 

assembly 
(10) Set system power switch to OFF 
(IE) Set all power switches on rear 

door to OFF 
(1F) Set battery switch to OFF 
(1G) Remove power cable(s) from 

commercial AC source I POWER SYSTEM 
DOWN 

AT CABINET REAR DOOR 
(FIGURE 507-l) 
(2A) Remove rear panel with a 

11-32 in. nutdriver 
(26) Repeat Steps (2) and (3) of 

MAP350-506 
(2C) rDD7T;nect Ground Lug (Figure 

(20) Disconnect Reserve Battery 
Connections (Figure 507-2) if 
connected 

(3A) Release the four retaining 
screws from the rear door 
retaining bar 

(38) Slide retaining bar up, releasing 
the rear door 

(3C) Support power supply unit final 
removal 

ii’ I:.: 

I REPLACE POWER SUPPLY 
ASSEMBLY (SX-200) 

MAP350- 507 

Issue 3, May 1984 

Sheet 1 of 5 

4 AND 

REMOVE HEAT 
SINK ASSEMBLY 

A 

1 DOOR 

I 
RETAINING BAR 

(TG--) 
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.:. 

Issue 3, May 1984 

Sheet 2 of 5 

RETAINING SCREWS (4) 

CANON POWER 
SUPPLY CONNECTOR 
STRAIN RELIEF CABLE CLAMP 

Figure 507-l SX-200 Rear Door 
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CHARGING UNIT 

_. . 

../, 

’ POWER 
SUPPLY 

GREEN GROUND 
LEAD STUD RED 

LWD 

CHARGING UNIT 

\ I 

ALARM CIRCUIT 
CONNECTOR 

POWER SUPPLY TYPE PN9110-008 

I 

/ 

ER 
‘LY SUPP 

BLACK 
LEAD 

TYPE PN9110-108-000 
CONNECTOR 

XS05Rl 

! 507-2 Reserve Power Supply Connections Figure 
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I issue 3, May 1984 I 

Sheet 4 of 5 

.:i:.-. 

; 

Page E-44 

(4A) Unpack new power supply 
assembly from container 

(48) inspect power supply assembly 
for physical damage 4 AND 

(4CI Check power supply type and 
quantity against invoice 

UNPACK AND 
INSPECT NEW 
POWER SUPPLY 

Was the correct 

Was the power 

Repack item in original container 11 



SECTION MITL9105/9110-096-350-MA 

REPLACE POWER SUPPLY 
ASSEMBLY (SX-200) 

MAP350- 507 

Issue 3, May 1984 

Sheet 5 of 5 

(7A) Place new power supply 
assembly in place 

(78) Lower power supply retaining 
bar and tighten four 1-4 X 
3-8 inch retaining screws 

AND 

INSTALL NEW 
POWER SUPPLY 
ASSEMBLY 

i 

(8A) install heat sink assembly as per 
MAP350-506 Steps (7) and (8) 

(88) Connect Ground Lug (Figure 
507-Z) 

(8C) Connect Reserve Power Supply 4 

(Figure 507-2) if supplied 
(80) Secure rear panel with 11-32 

inch nutdriver 
- 

-181 ’ 

_ AND 

INSTALL HEAT 
SINK ASSEMBLY 

(9Al Turn system power switch to ON 
(9B) Close and lock front door 
(9C) Set battery switch to ON 

-191 
# 

(9D) Close and lock rear panel 
assembly and rear door 4 

(9E) Replace power cables into 
AND 

commercial AC source 
(9F) Set all power switches on rear 

door to ON CLOSE AND 
LOCK DOORS 
AND POWER UP 
SYSTEM 

(.,,,,> 
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SECTION MITL91 OS/91 1 O-096-350-NA 

; -: I REPLACE RESERVE BATTERY 
BACKUP SUPPLY (SX-200) I 

._ 

(1A) Unlock and open front door 
(1B) Unlock and open rear door 
(1C) Unlock and open rear panel 

assembly 
(1D) Set system power switch to OFF 
(1E) Set all power switches on rear 

door to OFF 
(1F) Set battery switch to OFF 
(1G) Remove power cable(s) from 

commercial AC source 
- 

4 AND 

AT CABINET REAR DOOR 
(FIGURE 508-l) 
(2A) Turn battery pack circuit 

breaker off 
(281 Disconnect reserve power 

supply ground lug 
(2C) Disconnect all reserve power 

supply connections 
(2D) Loosen the cable clamp and 

remove the AC power cord 

AT FRONT OF EQUIPMENT 
(FIGURE 508-2) 
(3A) Remove the four 1-4 X 3-8 

inch finishing screws and 
washers from the front panel 
of the battery pack 

(3B) Remove the reserve battery 
backup supply by sliding it 
forward carefully 

POWER SYSTEM POWER SYSTEM 
DOWN DOWN 

121 ‘I 121 ‘I 1 
AND AND 1 

DISCONNECT 
CABLES (FIGURE CABLES (FIGURE 
508-l) 

AND 

BATTERY PACK 
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._i 

1 /INTERCONNECTING I\- 

/  .  
POWER 

49 V l/2 A FUSED OUTFWT 

90 V RING l/9 A FUSED OUTPUT 

Figure 508-l Reserve Power Supply 
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:. (- 

.  .  .  .  .  

L:. L 

_. I 
. . . 
::.. ..: (‘I’;:.. 

issue 3, May 1984 

Sheet 3 of 8 

+ MAINTENANCE PANEL 

__I EQUIPMENT SHELF 2 

I I1111111111 rllIllll-l M+-l- EQ”‘PMENT SHELF’ 

CA6LE ENTRY 

-/- uz.jJ PRIMARY POWER SUPPLY 

REAR VIEW 
X5610 

Figure 508-Z SX-200 Cabinet 
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SECTION MITL9105/91 lo-096-350-NA 

. ,. : 
REPLACE RESERVE BATTERY 
BACKUP SUPPLY (SX-200) I 

MAP350- 508 

Issue 3, May 1984 

I Sheet 4 of 8 I 

- 
AT REAR OF CABINET 
(4A) Remove the two reserve charger 

retaining screws 
(481 Remove the charger to the rear 

of the system 

- 

(5A) Unpack new reserve battery 
backup from container 

(58) Inspect new reserve battery 
backup for damage 

(5C) Check reserve battery backup 
type and quantity against invoice 

: c 

# 
-El AND 

UNPACK AND 
INSPECT 
RESERVE 
BAITERY BACKUP 

YES 
Repack item in original container 

1 cG$ZZlr~~~~$i~~~~e j,. 

Page E-50 
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SECTION MITL9105/911 O-096-350-NA 

I REPLACE RESERVE BATTERY 
BACKUP SUPPLY (SX-200) -1 

- 
(8A) Ensure voltage setting board is 

set up as per unit removed 
(Figure 508-3) 

(8B) Install new charger unit 
(8C) Secure with two retaining screws 

- I 

MAP350- 508 

Issue 3, May 1984 

Sheet 5 of 8 Sheet 5 of 8 

Was the reserve Was the reserve YES 

NO 
Tag defective item, repack in 

original container and return to 
supplier with completed section of 

Damage Report 

INSTALL NEW 
CHARGER UNIT 
(FIGURE 508-3) 

AT FRONT OF CABINET 491 ‘I 
(FIGURE 508-2) 
(9A) Install new battery pack 

Carefully slide into position 4 AND 
(9B) Secure new battery pack with 

four l-4 X 3-8 inch finishing 
screws and washers 1 INSTALL 

;L , : : . . . :  

-_ 
:  t :  - . :  1 

BATTERY PACK 

(,.,,,,,) 
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.--_ __ 

REPLACE RESERVE BA-ITERY 
BACKUP SUPPLY (SX-200) 

I MAP350- 508 I 

Issue 3, May 1984 

Sheet 6 of 8 

AT REAR OF CABINET (FIGURE 508-l) 
(lOA) Connect ground lug 
(106) Connect all wiring as per Figure 

508-l 
(1OC) Feed AC cable through cable 

duct and secure with the cable 
ctamp 

(10D) Turn battery pack circuit 
breaker on 

(10E) Connect alarm wiring if required 
as per Figure 508-4 

(11A) Turn system power switch to C 
(11BI Close and lock front door 
it 1 Ci Set battery switch to ON 
(11 D) Close and lock rear panel 

assembly and rear door 
(119 Replace power cables into 

commercial AC source 
(11 F) Set all power switches on rear 

door to ON 

: ; 
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CONNECT 
CABLES 
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SECTION MlTL9105/911 O-096-350-NA 

I Issue 3. May 1984 I 

I- Sheet 7 of 8 I 

VOLTAGE SETTING 
PLUG 

/ 

. . 

NOTE: PLUG IS LINED UP FOR lNSERTlON INTO RECEPTACLE CORRESPONIXNG TO 110 V INPUT POWER. 

4 -  

.  -  

x5571 

Figure 508-3 Voltage Setting Board and Plug 
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issue 3. May 1984 

Sheet 8 of 8 

RELAY CONTACT RATING: 

RESISTIVE LOAD- 2 A, 28 Vdc 
-1 A.. 110 Vat 

CHARGER 
STATUS 

[ 

NON-OPERATIN 

<. 

------ -- 

BATTERY 
STATUS 

ISCH/LOW VO 

NOTES: 1. WHERE CHARGER STATUS INOlCAllON IS REQUIREO. USE TERMINALS 1,2 AND 3. WHERE RESERVE 
BATTERY STATUS INDICATION IS REQUIRED. USE TERMINALS 4.5 AND 6. 

2. CONNECT ONE LEA0 OF THE ALARM INOICATOR TO THE COMMON TERMINAL OF THE STATUS 
INDICATION REQUIRED (TERMINAL 2 FOR CHARGER STATUS; TERMINAL 5 FOR EAl-fERY STATUS). 

3. WHERE ALARM INOICATOR REQUIRES A LOOP FOR ACTIVATION. CONNECT THE SECONO LEAD TO 
TERMINAL 3 (FOR CHARGER STATUS) OR TERMINAL 6 (FOR BAiTERY STATUS). 

4. WHERE ALARM INOICATOR REQUIRES A LOOP OISCONNECTION FOR ACTIVATION. CONNECT THE 
SECOND LEAD TO TERMINAL 1 (FOR CHARGER STATUS) OR TERMINAL 4 (FOR BAlTERY STATUS). 

X5588 

Figure 508-4 Alarm Indicator Connections 
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PN191 O-350-509-NA SiCTlON MITL9105/911 O-096-350-NA 

TOOL REQUIRED 

1 flatblade screwdriver 

REPLACE BACKPLANE 
TRANSLATOR BOARD (SX-200) 

MAP350- 509 

Issue 3. May 1984 

Sheet 1 of 4 

(IA) Unlock and open front door 
(1B) Unlock and open rear door 
(1C) Unlock and open rear panel 

assembly 
(1D) Set system power switch to OFF 
(1E) Set all power switches on rear 

door to OFF 

AND 

(1F) Set battery switch to OFF 
(1G) Remove power cable(s) from 

commercial AC source POWER SYSTEM 
DOWN 

. . 

- 
AT CABINET REAR DOOR 
(FIGURE 509-l) 
(2A) Unscrew the two 4 X 40 

screws from the amphenol-type 
connector 

(28) Unplug cables in pairs: P2 or 
P8 and PI or P7, P3 or P9 
and P4 or PlO - 

(3A) 

(3’3) 

Remove the four 4 X 40 
slotted retaining screws 
Remove the translator board 

4 -  

.  -  

421 t 

l . AND 

DISCONNECT 
CABLES 

REMOVE 
TRANSLATOR 

I 
BOARD 
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REPLACE BACKPLANE 
TRANSLATOR BOARD (SX-200) 

MAP350- 509 

Issue 3, May 1984 

Sheet 2 of 4 
I 

Pl(P7 

4 X 4-40 SLOTTED RETAINING SCREWS 3/4 in. LONG 

I 

x 440 SLOTTED SCREWS 3/4 in. LONG 

’ Pl/P7 

FIRST TRANSLATOR BOARD 

SECOND TRANSLATOR BOARD 

X1062R3 

Figure 509-l Translator Board 
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REPLACE BACKPLANE 
TRANSLATOR BOARD (SX-200) 

MAP350- 509 

Issue 3, May 1984 

Sheet 3 of 4 

(4A) Unpack new translator board 
from container 

(46) inspect new translator board 
for damage 4 AND 

(4C) Check new translator board 
type and quantity against invoice 

UNPACK AND 
INSPECT NEW 
TRANSLATOR 
BOARD 

(51 t 

Was the correct 
type of 

translator board 
received 

NO 

YES 
Repack item in original container 

NO 

(Tk-) 

Tag defective item, repack in 
original container and return to 

supplier with completed section of. 
Damage Report 
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I REPLACE BACKPLANE 
TRANSLATOR BOARD (SX-200) 

MAP350- 509 

Issue 3, Mav 1984 

I Sheet 4 of 4 I 

(7A) Place new translator board 
firmly in place (push in firmly) 

(78) Secure translator board with 4 AND 
four 4 X 40 slotted retaining 
screws 

INSTALL NEW 
TRANSLATOR 

(8A) 

(881 

Connect cables Pl-P7, PZ-P8, 
P3-P9 and P9-PlO 
Secure all cables with one 
4-40 slotted retaining screw 

(9A) Turn system power switch to ON 
(9B) Close and lock front door 
(9C) Set battery switch to ON 
(9D) Close and lock rear panel 

assembly and rear door 
(9E) Replace power cables into 

commercial AC source 
(9F) Set all power switches on rear 

door to ON 

.  c 

.  -  

Page E-58 

CABLES 

7 

--El 

AND 

1 CLOSE AND 
LOCK DOORS 
AND POWER 
SYSTEM 

UP 

(7Z--) 
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REPLACE CARDS IN 
SHELF (SX-200) 

MAP350- 510 

Issue 3. May 1984 

Sheet 1 of 5 

START 

- T 

NOTE 

1. Do not handle card by gold inlay 
contacts. 

2. Beware of static; service person 
must wear a ground strap. 

3. Don’t store batteries for cards in 

Ill place on cards, while in storage. 

AT FRONT OF EQUIPMENT CABINET 
(IA) Unlock and open front door 
(16) Swing front door open so as to 4 AND 

allow easy access to cards in 
shelf (Figure 510-l) 

OPEN DOOR 

(3A) Turn shelf power off with 
switch on the maintenance 
(Figure 510-2) 

panel 

Is the card to Is the card to 

YES YES NO NO 

J J 

POWER POWER 
SYSTEM SYSTEM 
DOWN DOWN 

f f 

1 (4A) Unpack new card from container 
(46) Inspect new card for damage 
(4C) Check card type and quantity 

against invoice 
b--l AND I 

”  -  

.  -  

- 1 I 
UNPACK AND 
INSPECT NEW 
CARD 

.: 
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_-_ ._ . . . _ 

REPLACE CARDS IN 
SHELF (SX-2001 

MAP350- 510 

issue 3, May 1984 

Sheet 2 of 5 

II II EQUIPMENT SHELF 2 

-ItIIItI t _I, EQUIPMENT SHELF 1 

- L RESERVE POWER SUPPLY 

FRONT VIEW 

4 L 

.  -  

CABLE ENTRY 

‘d- 
PRIMARY POWER SUPPLY 

REAR VIEW 
X5610 

Figure 510-l SX-200 Cabinet 
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SECTION MITL91 Oki/91 1 O-096-350-NA 

I Issue 3. MaV 1994 I 

Sheet 3 of 5 

MAINTENANCE CONSOLE CONSOLE POWER COMMON MASTER 
CONSOLE NO 1 NO 2 SUPPLY CONTROL SWITCH 

5 
\ \ I / / / 

SVSTEM POWER 4 / 
TIP RING 

::Q p OTEST ,,,p 
. 

j 

; Q 0 ;lfaI 9 8 I yO$lR O]l” 

? / 
L 

t A MAINTENANCE CONNECTOR 

i 
\ 

POWER FAIL TFIANSFER CONTROL SWITCHES 
POWER ON LED 

Figure 51 O-2 Maintenance Panel 
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I REPLACE CARDS IN 
SHELF (SX-200) I 

MAP350- 510 

Issue 3, May 1984 

I Sheet 4 of 5 I 

YES 

NO 

4 AND 

REMOVE CARD 

(xk-) 

(7A) Remove card by prying back 
card extractors and gently 
remove card 

. .- 
. - 

Page E-62 

Tag defective item, repack in 
original container and return to 

supplier with completed section of 
Damage Report 



?T 

. . 

WV Insert new card gently and 
card extractors flat 

. . 

KM Turn shelf power back on 
(93 Close and lock front door 

SECTION MITL91 OW911 O-096-350-NA 

REPLACE CARDS IN 
SHELF (SX-200) 

MAP350- 510 

issue 3, May 1984 

Sheet 5 of 5 

From (7) 

rl 

F’“Ji 
push ta-{ AND 1 

- I -A 
INSERT 
CARD 

4 AND 

1 -  

.  -  

CAUTION 
NOTICE 

CAR0 
Ex?RACT0~ 

Figure 510-3 
Typical Circuit Card 
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REPLACE MAINTENANCE 
PANEL (SX-200) 

MAP350- 511 

Issue 3, May 1984 

Sheet 1 of 3 

(IA) Unlock and open front door 
(1B) Unlock and open rear door 
(1C) Unlock and open rear panel 

assembly 
(1D) Set system power switch to OFF 
(1EJ Set all power switches on rear 

door to OFF 
(1F) Set battery switch to OFF ..’ 
(IG) Remove power cable(s) from 

commercial AC source 

AND 

POWER SYSTEM 
DOWN 

- 

. 

- 
AT REAR OF EQUIPMENT CABINET 
(2A) Disconnect maintenance panel 

cable from interconnect card 
(28) Cut tie wrap from top of cabinet 

I 
I+ - 

21 ’ 

AND 1 

AT FRONT OF MAINTENANCE PANEL 
(3A) Remove the four retaining 

screws from the maintenance 
panel 

(38) Remove the maintenance panel 
l- 

t 
REMOVE CABLE 

AND I 
REMOVE 
MAINTENANCE 
PANEL 
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REPLACE MAINTENANCE 
PANEL (SX-200) _ 

MAP350- 511 

Issue 3, May 1984 

Sheet 2 of 3 

(4A) Unpack new maintenance panel 
from container 

(48) inspect new maintenance panel 
for damage 

(4C) Check maintenance panel type 
and quantity for damage 

4 AND 

UNPACK AND 
INSPECT NEW 
MAINTENANCE 
PANEL 

I51 ’ 

Was the correct 
We of 

maintenance 
panel received 

NO 

YES 
Repack item in original container 

original container a;d return to 
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REPLACE MAINTENANCE 
PANEL (SX-200) 

MAP350- 511 

issue 3, MaY 1984 

Sheet 3 of 3 

AT FRONT OF EQUIPMENT CABINET 
.(7A) Place new maintenance panel in 

place 
(78) Secure the maintenance panel 

with four 3-32 finishing 
screws and washers 

. . 

@A) Install the maintenance panel 
connector on the interconnect 
card 

(88) Secure with new cable tie 

CONNECT CABLE 

CLOSE AND 
LOCK DOORS 

.A:. 

f$ . . . . 
- 

(9A) Turn system power switch to ON 
(98) Close and lock front door 
(9C) Set battery switch to ON 
(9D) Close and lock rear panel 

assembly and rear door 
(9E) Replace power cables into 

commercial AC source 
(9F) Set all power switches on rear 

door to ON 
- 

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

AND POWER UP 
SYSTEM 

4 .  

.  -  

‘, 
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PN191 O-350-51 Z-NA 

TOOL REQUIRED 

1 flatblade screwdriver 

- 
(IA) Unlock and open front door 
(16) Unlock and open rear door 
(1C) Unlock and open rear panel 

assembly 
(1D) Set system power switch to OFF 
(1E) Set all power switches on rear 

door to OFF 
(1F) Set battery switch to OFF 
(1G) Remove power cable(s) from 

commercial AC source 
- 

. . 

AT BACK OF EQUIPMENT CABINET 
(2A) Unscrew Canon connector 
(28) Cut all cable ties associated 

with the power cable 

SECTION MITL9105/911 O-096-350-NA 

REPLACE WIRING HARNESS (SX-200) 

MAP350- 512 

Issue 3. Mav 1984 

Sheet 1 of 5 

POWER SYSTEM 
DOWN DOWN 

AND 

DISCONNECT DISCONNECT 
CANON 
CONNECTOR CONNECTOR 
(FIGURE 512-1) (FIGURE 512-1) 

(3A) Disconnect all terminal blocks 
on Power Fail Transfer cards, 
Interconnect card and Shelf 
Backplanes (Figure 512-21 

(3B) Cut all cable ties 

TERMINAL 
BLOCKS 

Page E-69 
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REPLACE WIRING HARNESS (SX-200) 

MAP350- 512 

Issue 3. Mav 1984 

Sheet 2 of 5 

CIAMP 

RETAINING SCREWS (4) 

TERMINAL BLOCK 
/STRIP TB3 

CANON POWER 
SUPPLY CONNECTOR 
STRAIN RELIEF 

Figure 512-1 SX-200 Rear Door 
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(4A) Unpack new power cable from 
container I 

From (3) 

T 
REPLACE WIRING HARNESS (SX-200) 

MAP350- 512 

issue 3. May 1984 

Sheet 3 of 5 

Was the power 
cable type 

correct 

YES 
Repack item in original container 

(4B) inspect new power cable for 
damage 

(4C) Check power cable type and 
quantity against invoice 

t- 

NO 

Was the power 
cable damaged 

YES 

(..,,7, J 

Tag defective item, repack in 
original container and return to 

supplier with completed section of 
Damage Report 
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1 REPLACE WIRING HARNESS (SX-200) 1 

MAP350- 512 

Issue 3, May 1984 

Sheet 4 of 5 

From (6) 

: 
.:-, 

(7A) install new power cable in 
correct position using new 
cable ties 

(78) Secure terminal blocks on 
Backplanes, Interconnect card 
and Power Fail Transfer card 
(Figure 512-1) 

(7C) Secure cable with new cable ties 

.  .  

* li- 

@ 

I INSTALL NEW 
POWER CABLE 
(FIGURE 512-1) . . 

(8A) Connect Canon type connector 
(Figure 512-l) 

J-Y- 

(9A) Turn system power switch to 0 
(9B) Close and lock front door 
(9C) Set battery switch to ON 
(9D) Close and lock rear panel 

assembly and rear door 
(9E) Replace power cables into 

commercial AC source 
(9F) Set all power switches on rear 

door to ON 

IN 

1 -  

.  -  

Page E-72 

#I 8 1 
t 

1 
AND 

I 
CONNECT T CANON TYPE 
CONNECT 
(FIGURE 512-l) 

+91 I 

AND 1 
LOCK DOORS 
AND POWER 
SYSTEM 

UP 
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g 
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REPLACE WIRING HARNESS (SX-200) 

MAP350- 512 

Issue 3, Mav 1984 

I Sheet 5 of 5 I 

OOT CONNECTOR 
(VELLOWNVHITE 

8 Vdc OOT) 

;I ‘!;r = jv ’ INTERCONNECT1 \ v 

\ \ ‘\V \ ‘1 
BLUE WHITE/BLUE RED ORANGE YELLOW I I\\ 

BROWN ORANGE BLUE 
\ I i 

i 
I 

BACKPLANE 

I\\ 

\ Y 
VlO& VELl!OW BROWN 

\ 
ORANGE 

PIN 1 234567 

CUTOVER CARD f \ \ < img[ 

BACKPLANE 

GRkY BROWN BLiJE’ 

Figure 512-2 Wiring Diagram 
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POWER CHECKS 

Q 

General 

F1.01 This Appendix consists of a series of MAPS which will be direc- 
tly referenced by the charts of Part 6, SX-lOO/SX-200 Power 

Supply. The Appendix is also referenced directly by the tables of Part 5, 
Report Troubleshooting and Cross-Reference. 

F1.02 These MAPS describe how to measure the electrical voltages in 
key areas of the SX-lOO/SX-200 system. The measurements 

will aid the repair person in the location of a specific fault. At all times 
the repair person should follow the safety precautions suggested in 
the MAPS to ensure personal and equipment safety. 

Table Fl-1 is a listing of all power checks that may be pet-for- 
med when troubleshooting an SX-lOO/SX-200 system: 

MAP350-600, deals with the SX-200 system power supply only. 
This map deals primarily with the system not running or a 
major power failure. 
MAP350-601 deals with a suspected power failure on or at the 
Interconnect card of the SX-200 system. 
MAP350-602 deals with a suspected power failure on the Power 
Fail Transfer card where the system may or may not be in a 
transfer condition. 
MAP350-603 deals with the voltages that appear on the ter- 
minal blocks of the backplanes in an SX-lOO/SX-200 system. 
MAP3$0-604 outlines the procedure for checking the voltage on 
the SX-200 Reserve Battery Backup. 
MAP350-605 outlines the procedure for checking the voltages 
to the combined Console Interface, Power Fail Transfer and 
Interconnect card of the SX-100 system. 
MAP350-606 outlines the procedure for checking the voltage on 
the SX-100 Reserve Battery Backup. 

TABLE Fl-1 
POWER CHECKS 

I sx-200 I MAP 1 sx-100 I MAP I 

Power Supply Check 350-600 Interconnect Card 350-605 
Interconnect Card 350-601 
Power Fail Tr?nsfer Card 350-602 Reserve Battery Backup 350-606 
Backplane(s) . r 350-603 

;;:,< 

h@ 
Reserve Battery Backup 350-604 

1.. : 
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SECTION MITL9105/911 O-096-350-NA 

(2A) Check that the AC power cord 
is plugged in 

(28) Check the AC power fuse 
(Figure 600-l). If the fuse is 
blown, replace it with one of 
equal value. If it blows again, 
replace the power supply as pe 
MAP350-507 

(2C) Plug a trouble light (or other 
piece of equipment) into the 
outlet as a test for the 
presence of AC voltage. If no 
voltage is present, check for a 
faulty AC outlet 

. 
. 

ON THE POWER SUPPLY DOOR 
(4A) Check that the converter 20 

Amp circuit breaker is in the 
ON position. If it is off, flip it 
to the ON position 

.  .  

.  e. 

Is the AC power 
LED on (Figure 

POWER SUPPLV CHECK (SX-200) 

MAP350- 600 

Issue 3, Mav 1984 

Sheet 1 of 6 

CAUTION 

111 SYSTEM POWER WILL BE ON. 

121 

r 
f-- AND 

CHECK AC 
VOLTAGE 

t v 

NO 

Is the converter 
input LED lit 

(Figure 600-l) 

YES 

NO 

-141 
t 

4 AND 

CHECK CIRCUIT 
BREAKER 

Page F-3 
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POWER SUPPLY CHECK (SX-200) 

MAP350- 600 

Issue 3, May 1984 

Sheet 2 of 6 

r 4 CONVERTER INPUT LED 

DC/DC CONVERTER 

OFF BREAKER 

TB2.5 TB2.4 

TB2.1 + TB2.3 

-+A 
I i L 

OPTIONAL 
RESERVE 
BATTERY 

c nia 25OV4ASB 

AC 
POWER 

LED 

* - 
lip,” A SLO BLO CIRCUIT BREAKER 

Figure 600-l SX-200 Back Door Electrical Schematic 
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: .,-. - : ii.:, ::. : 

:, . . 

(7A) Unlock and open front door 
(76) Ensure that the maintenance 

power switch is on 
(7C) Unlock and open the back door 

of the system 
(7D) Measure for 64 Vdc reference 

to 0 VI at TB3 on the 
backdoor of the system as per 
Figure 600-2 

SECTION MITL91 OS/91 1 O-096-350-NA 

POWER SUPPLY CHECK (SX-200) 

MAP350- 600 

Issue 3, May 1984 

Sheet 3 of 6 

NO 

Replace the heat sink assembly as 
per MAP350-506 

-171 t 

AND 

CHECK 
64 Vdc 

FOR 

Page F-5 
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POWER SUPPLY CHECK (SX-200) 

MAP350- 600 

I Issue 3, May 1984 I 

Sheet 4 of 6 

T63 

-i-T- 

w 

OV 

I 
-. 

64 Vdc 

Cl VI 

a -48 Vdc - r NC i-9 . 
Figure 600-2 

Terminal Block 3 

Was 64 Vdc 
present on TB3 

YES t 

Replace the power supply as per 
MAP350-507 

X1634Rl 

(9A) Check the backplane voltages I 
(reference to ground) as per 
Figure 600-3 

From (7) 7 

i( c 

.  -  

CHECK 
BACKPLANE 
VOLTAGES 

YES 

Replace the heat sink assembly as 
1 per MAPrO 1 

Page F-6 



(1lA) If the system still has an 
apparent power fault, contact 
your nearest authorized MITEL 
service representative 

. . 
. - 

S 

SECTION MITL9105/911 O-i96-350-NA 

POWER SUPPLY CHECK (SX-200) 

MAP350- 600 

Issue 3, May 1984 

Sheet 5 of 6 

STOP 

Page F-7 
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-7 

POWER SUPPLY CHECK (SX-200) 

MAP350- 600 

Issue 3, May 1984 

Sheet 6 of 6 

A 
GREEN ORANGE 

I 1 

BLUE \ \ VELLOW I I 

\ 
; ’ 

BROWN .--A- 5 if--- 

INTERCONNECT 

BROWNBLUE WHITE/BLUE RED ORsiNGE YELLOW 

BROWN ORANGE BLUE 

CUTOVER CARD 
h I 

PIN 
WIRE 

COLOR 

ORANGE 

BROWN 

YELLOW 

VIOLET 

BLUE 

BROWN 

GREY 

POWER 
SUPPLY 

VIOLET YELLOW BROWN ORANGE 

GR’iY BROWN B&E 

8 Vdc 

ov 

-5 Vdc 

-10 Vdc 

48 Vdc 

GNO OR 0 V 

90 vat 

7.6 Vdc 

4.7 Vdc 

-9.5 Vdc 

45.0 Vdc 

85 Vat 

8.4 Vdc 

-5.3 Vdc 

-10.5 Vdc 

-52.0 Vdc 

95 vat 

Figure 600-3 Backplane Voltages SX-200 
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TOOL REQUIRED 

1 AC/DC Voltmeter 

(1.4 
(1B) 

CW 

INTERCONNECT CARD (SX-200) 

MAP350- 601 

Issue 3, May 1984 

Sheet 1 of 8 

(YE--) 
CAUTION 

SYSTEM POWER WILL BE ON. 

EXPOSE THE 
INTERCONNECT 
CARD 

Check the console fuse on the 
Interconnect card (Figure 601-l) 

(FIGURE 601-l) 

/ Was the console \ YES 

Go to (4) 
Page F-9 
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SECTlON MITL91 OS/91 1 O-096-350-MA 

I INTERCONNECT CARD 6X-200) I 

I- . . 
.y; c 

A 
GREEN ORANGE 

BLUE YELLOW 

POWER 
SUPPLY I 

D ORANGE YELLOW 

OUT-OF- 

PORT 
I ‘II - \ \ VlOiET YELLOW BRdWN ‘ORiNGE 

BACKPLANE 
, 

-- ’ 
-a 

\ TEST POINT 
1 GREY BROWN BLUE 

MEASURE 

TB 

( W,RE , S,GNAL , M,N,M”M , M~,MUM, 
PIN COLOR NAME ACCEPT- ACCEPT- 

I c ! I I 1 ABLE 1 ABLE 
I I 

NOTE THE INTERSHELF POWER CABLE IS NOT SHOWN. 

ALSO MEASktRE 48 Vdc (-45 Vdc TO -52 Vdc) AT TEST POINT 1. 
. - 

Figure 601-l Interconnect Card 
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- 
(4A) Power down the system by 

turning the converter input 
breaker on the rear door off 

(48) Carefully remove the fuse and 
replace it with one of equal 
value 

(4C) Power up the system by turning 
the converter input breaker on 

. 

::.; 
j$ :’ ._: : 

.y 

:.. 

(6A) Unplug the console cable 
(6B) Power down the system by 

turning the converter input 
breaker on the rear door off 

(6C) Carefully remove the fuse and 
replace it with one of equal 
value 

(6D) Power up the system by turning 
the converter input breaker to 
ON 

Sheet 3 of 8 

Did the fuse 
blow again 

SECTION MITL91 05/911 O-096-350-NA 

INTERCONNECT CARD (SX-200) I 

MAP350- 601 

Issue 3, May 1984 

Go to (7) 
Page F-11 



.’ 

SECTION MITL9105/911 O-096-350-NA 

I Sheet 4 of 8 I 

. . 

(8Al install the console cable onlv. 
Disconnect the console from’ the 
cable- 

*  c 

.  -  

Page F-92 

NO 

1 
AND r 

(Y) 

Replace the lnteiconnect card as 



SECTION MITL9105/911 O-096-350-NA 

: : : :  
.  .  .  
: . :  
<:. 

)  :  
: :  

.~ 

;j. 
:: 

From (8) 7 191 

Did the trouble 
appear again 

(lOA) Replace the console cable as 
per MAP350-501 MAP350-501 

YES 

I hsl- 
AT THE INTERCONNECT CARD 
(13A) Measure all voltages (respect to 

ground) on T8301 as per Figure 

--l--l 

AND 
601-l 

‘.’ 

.- 

Page F-13 



SECTION MITL9105/911 O-096-350-NA 

Q 

INTERCONNECT CARD (SX-200) I 

I Issue 3, May 1984 I 

Sheet 6 of 8 

From (13) 7 
[141 

Were all 
voltages within 

tolerance 

YES 

NO 

(Yzk-) 

(15A) Perform all power checks in 
MAP350-600 

-1151 
+ 

* AND 

PERFORM 
POWER CHECKS 

Did the system 
pass the power 
checks in Step 

NO 

YES 

1 
. 

Replace component specified in 
MAP350-501 to MAP350-512 

Return to (3) 

(..,,,,,) 
Page F-14 



(17A) 

( (18A) 

SECTION MlTL9105/911 O-096-350-NA 

I INTERCONNECT CARD (SX-200) I 

MAP350- 601 

Issue 3, Mav 1984 

Sheet 7 of 8 

From (16) 7 
Replace the cable harness as 
per MAP350-512 N - AND 

. . 
Measure the console -48 Vdc 
at test point 1 (- end of large 
capacitor to ground) on the 
interconnect board as per Figure 
601-l 

1 REPLACE CABLE 
HARNESS 

(20A) Replace the Interconnect card 
as per MAP350-502 

a -  

.  -  ,?I$, 
kw 

MEASURE CONSOLE 
-48 Vdc 

NO NO YES 

Was the console Was the console 
-48 Vdc present -48 Vdc present 

Do1 1 

-u 

AND 

., 

1 1 1 

( Goto (21) > 
Page F-15 Page F-15 
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‘i 

SECTION MITL9105/911 O-096-350-NA 
; 

.):> 

” 

Sheet 8 of 8 

- 
(2lAl If the system still has an 

apparent Interconnect card 
power problem, contact your 
nearest authorized MITEL service 
representative 

STOP 

Page F-16 



SECTION MITL91 OS/91 1 O-096-350-NA 

TOOL REQUIRED 

1 AC/DC Voltmeter 

(14 
UB) 

cm 

supply door 

Check the fuse on 
Fail Transfer card, 

I CAUTION 

SYSTEM POWER WILL BE ON. 

EXPOSE POWER 
FAIL TRANSFER 
CARD 

the Power 
Figure 602-I 3-rq 

CHECK THE FUSE 

Page F-17 



SECTION MITL9105/911 O-096-350-NA 

POWER FAIL TRANSFER CARD 
(SX-200) 

MAP350- 602 

Issue 3, May 1984 

Sheet 2 of 5 

(4A) Power down the system by 
turning the converter input 
breaker on the rear door to OFF 

-141 v 

(48) Carefully remove the fuse and 
replace it with one of equal 4 AND 
value 

(4C) Power up the system by turning 
the converter input breaker on 
the rear door to ON 

. . 

REPLACE FUSE 

- 
AT THE POWER FAIL 
TRANSFER CARD 
(6A) Measure all voltages with 

respect to ground as per Figure 
602-l - 

l 

YES 

Page F-18 



GRF ORANGE 
i 

BLUE ? 
YELLOW 

SECTION MITL9105/911 O-096-350-NA 

Sheet 3 of 5 

POWER 
TERMINAL 

BROWN ORANGE BLUE / STRIP I 

/ 

POWER FAIL TRANSFER 

El 

cl 

El 
WIRE SIGNAL MINIMUM MAXIMUM 

TB PIN COLOR NAME ACCEPT- ACCEPT- 

TBl 2 YELLOW -5 Vdc 4.7 Vdc -5.3 Vdc 

TBl 3 BROWN ov 
TBl 4 ORANGE +8 Vdc +7.6 Vdc +8.4 Vdc 

TBl 5 BLUE 48 Vdc 45 Vdc -52 Vdc 

Figure 602-l Power Fail Transfer Card 
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SECTION MlTL9105/911 O-096-350-NA 

Issue 3, Mav 1984 

Sheet 4 of 5 

From (6) 

uw Replace the Power Fail Transfer 
card as per MAP350503 

Were all the Were all the YES YES 

NO NO 

(k-) (k-) 

Page F-20 



SECTION MITL9105/911 O-096-350-NA 

(10A) Perform Power Checks in 
MAP350-600 

From (9) ‘i 
f 

- 

(12A) Replace the Wiring Harness as 
per MAP350-512 

I- 

(13A) If the system still has an 
apparent power fault in the 
Power Fail Transfer card, 
contact your nearest authorized 
MITEL service representative 

- 

4 - 
. - 

Issue 3, Mav 1984 

Sheet 5 of 5 

POWER CHECKS POWER CHECKS 

Did the system Did the system 
pass Step (10) pass Step (10) 

YES YES NO 

l 

-hsl t 

AND 

STOP 

(,I,,,,) 
Page F-21/22 
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SECTION MITL9105/911 O-096-350-NA 

TOOL REQUIRED 

1 AC/DC Voltmeter 

. 

:::: 

.., 

. : .  
: .  

‘- 

(2A) Unlock and open rear panel 
(26) Unlock and open the power 

supply door 
I- 

Is the system 
an SX-100 

NO YES 

(3A) Complete Steps (1) and (2) of 

C 
MAP350-400 

BACKPLANE 

ON THE BACKPLANE(S) I 
(4A) Measure all voltages (with 

respect to ground) on TBl and f 
TB2 (both shelves if the 

.* AND 

SX-200 is a 2-shelf system) 
- 

MEASURE 
VOLTAGES ON 
THE BACKPLANE 
(FIGURE 603-l) 

BACKPLANE(S) (SX-200) 

MAP350- 603 

tssue 3, May 1984 

Sheet 1 of 4 

I CAUTION 

SYSTEM POWER WILL BE ON. I 

Page F-23 
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I :  
.  .  _ 

SECTION MITL91 OS/91 1 O-0961350-NA 

VIOLET 

BROWN 

INTERSHELF POWER 
CA6LE HARNESS 

/ 
90 v 

I III GREEN RINGING GND 48 v 
. n 

f ‘103 
00 

P102 P’O’ 

SHELF 2 

SURGE CLP 
PCB 
SIDE VIEW 

SHELF 

90 v 
I GREEN RINGING GND 4a V 

- 

rMP 

I 

NOTE: TtlERE IS A SURGE CLAMP ON BOTH SHELVES. SURGE 
CLAMPS ON SECOND SHELF NOT SHOWN. SECOND 
StiELF SURGE CLAMP IN SAME POSITIONS AS FIRST 
SHELF CIAMP. 

,-., ._ @I@ XllfiR4 ’ I” 

Figure 603-l Backplane Voltages 
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64) 

(I 

(8A) Replace the power supply as 
per MAP350-507 (SX-200) 
and MAP350-403 (SX-100) 

.‘! :!:’ 
g ‘?‘,: 

GiF :. 

Perform the bower checks in 
MAP350-600 (SX-2001 and 
MAP350-605 (SX-200) 

1 c 

.  -  

Were the 
voltages within 

tolerance 

NO ‘I. 
161 

+Ll 

AND 

PERFORM 
POWER 
CHECK 

From (4) T (51 

YES 

\ r 

rI71 ’ 

Were the 
sYstem power 
supply checks 

7 

within tolerance 

YES 

BnCKPLANE(S) (SX-200) 

MAP350- 603 

Issue 3, May 1984 

Sheet 3 of 4 

Replace the wiring harness as 
per MAP350-512 (SX-200) 

Page F-25 
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SECTION MITL91 OW911 O-096-350-NA 

I BACKPLANE(S) (SX-200) I 

MAP350- 603 

Issue 3, Mav 1984 

Sheet 4 of 4 I 

(lOA 

. . 
+ 

$3 /’ 

4 c 

.  -  

Page F-26 

1 If the system still has an 
apparent power fault in the 
backplane(s), contact your 

l-i 

AND 
nearest authorized MITEL service 
representative 

STOP 

(,,,,,,> 

. , .  . -  

- .  

@ (  ,’ 

. 



SECTION MITL91 OS/91 1 O-096-350-NA 

POWER FAIL TRANSFER CARD 
(SX-200) 

MAP350- 604 

issue 3, May 1984 

Sheet 1 of 3 

I TOOL REQUIRED 

1 AC/DC Voltmeter I 

CAUTION 

SYSTEM POWER WILL BE ON. 

(14 Unlock 
panel 

and open the rear door 

TABLE 604-I 

11 

- 

TB 

TB2 
TBZ 
- AT REAR OF RESERVE 

BAlTERV BACKUP 
(2A) Ensure that batteries have been 

charging for at least 24 hours 
(28) Measure voltages as Figure 

604-l 

voltages within 

Page F-27 
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I POWER FAIL TRANSFER CARD 
(SX-200) I 

MAP350- 604 

Issue 3, MaY 1984 

Sheet 2 of 3 

r[41- 

(4A) Replace reserve battery backup 
as per MAP350-508 

REPLACE 
RESERVE 
BAlTERY 
BACKUP UNIT 

Page F-28 



SECTION MITL9105/911 O-096-350-NA 

. . 
.‘. -:: 

.i-’ . 

,.: (. ..-: 

CONNECTOR 

Z-PIN 
RECEP- 
TACLE 

\ 

CABLES 

RESERVE POWER c 
SUPPLY STATUS 

CONNECTOR 
BLOCK 1 

2 

3 
a- 

4 

5 

6 

l 6Al-l 

GATT 

48 V l/2 A FUSED OUTPUT 

SO V RING l/S A FUSED OUTPUT 

ov 

x5579 

Figure 604-l Reserve Power Supply 
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SECTION MITL9105/911 O-096-350-NA 

TOOL REQUIRED 

1 AC/DC Voltmeter 

(2A) Check that the AC power cord 
is plugged in 

(28) Check that the AC circuit 
breaker is in the ON position 

(2C) Plug a trouble light (or other 
piece of equipment) into the 
outlet as a test for the 
presence of AC voltage. If no 
voltage is present, check for 
faulty AC power outlet 

. :. :. 
t ‘? 

Is the AC power 
LED on Figure 

665-l 

NO YES 

421 

AND 1 

(3A) Complete Steps (1) and (2) of 
MAP350-400 4 

- 
AT THE TOP OF THE EQUIPMENT 
(4AJ Check all fuses as shown in 

Figure 605-2 
(48) Replace any fuse that is blown 

with one of equal value by 
powering down the system by 
turning off the maintenance 
panel system power switch. 
Carefully replace the fuse. 
Power up the system by turning 
the system power switch to ON 

f +31- 

AND 

1 EXPOSE THE 

1 INTERCONNECT CARD (SX-100) I 

MAP350- 606 

Issue 3. May 1984 

I Sheet 1 of 9 I 

I CAUTION 

SYSTEM POWER WILL BE ON. I 

I 
SYSTEM 

4 AND 

CHECK AU 
FUSES (FIGURE FUSES (FIGURE 
605-2) 

Page F-31 
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INTERCONNECT CARD (SX-100) I 

MAP350- 605 

issue 3. May 1984 

I Sheet 2 of 9 I 

MAINTENANCE PANEL 

PRIMARY POWER SWITCH 

POWER SUPPLV 

\’ 
\ 
\ I 

CABINET DOOR 
EQUIPMENT SHELF 

FRONT VIEW 

WEIGHT HEIGHT WIDTH DEPTH 

31.6 kg 422 mm 635 mm 470 mm 
cl0 lb) (16.62 in.) (25 in.) (18.5 in.) 

PRIMARY POWER SUPPLY CAME clAMPs 

REAR VIEW 

Figure 605-l The SX-100 System 
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SECTION MITL9105/911 O-096-350-NA 

From (4) I 

(6A) Troubleshoot the user device as 
recommended by the 
manufacturer of the user device 

REPAIR USER 

TEST POINT 

F3 90 Vat USER 

FZ 48 Vdc USER 

Fl 48 Vdc CONSOLE 

DEVICE 

INTERCONNECT CARD (SX-100) 

MAP350- 605 

issue 3, Mav 1984 

Sheet 3 of 9 
r 

NO 

YES 

Page F-33 



SECTION MITL9105/911 O-096-350-NA 

INTERCONNECT CARD (SX-100) 

MAP350- 605 

(8A) Remove all console cables 
(8B) Power down system and 

replace console fuse with a 
fuse of equal value 

(8C) Power up system 

From (7) - T . . . ‘C 

181 

f AND 

ISOLATE 
INTERCONNECT 
CARD 

: 
_.:: . 

(lOA) Plug in one console cable at a 
time until all are in. Ensure that 
there are no consoles attached 
to the cables 

-I- 

191 
t 

Did the console 
fuse blow again 

YES 

NO 

Replace the Interconnect card as 

i \ 

Page F-34 
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SECTION MITL9105/911 O-096-350-NA 

:- \ I- -:. 
INTERCONNECT CARD (SX-100) 

MAP350- 605 

Issue 3. May 1984 

Sheet 5 of 9 

J15 J14 
CONSOLE CONSOLE 

1 2 

Yuwtn 
SUPPLY 

CONNECTIONS 

TB302 

TB PIN 

WIRE 

MLOR 
SIGNAL 
NAME 

MINIMUM MAXIMUM 

ACCEPTABLE ACCEPTABLE 

TB301 1 WHITE BATT 

TB301 2 ORANGE +B Vdc +7.6 Vdc +8.4 Vdc 

TB301 3 YELLOW -5 Vdc -4.7 Vdc -5.3 Vdc 
TB301 4 BROWN OV 
TB301 5 GREEN ov 

TB301 6 BLUE 48 Vdc 45.0 Vdc -52.0 vdc 

TB301 7 GREV 90 vat 80 vat 99 vat 

TB302 7 BATT 45.0 Vdc -52 Vdc 

TWO2 6 BLUE/WHITE GOT 8 Vdc +7.6 Vdc -0.4 Vdc 
TB302 5 

TB302 4 ov 

TB302 3 ov 

TB302 2 USER -48 Vdc 45.0 Vdc -52.0 Vdc 

TB302 1 USER 90 Vat 80 Vat 99 vat 

TB303 3 GOT 8 Vdc +7.6 Vdc +0.4 Vdc 
P3B3 GREEN/WHITE WT 8 Vdc +7so vat +8.4 Vdc 

. 
! 

Figure 605-3 Interconnect Card 
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INTERCONNECT CARD (SX-100) 

MAP350- 605 

Issue 3. May 1984 

Sheet 6 of 9 

(12A) Connect one console at a time 
to the good cables and observe 
the fuses after each connection 

l- 

h21J 

AND 

CHECK CONSOLE 

(13A) Replace the console that caused 
the console fuse to blow as 
per MAP350401 

~ Y h31 

(138) Replace the fuse with one of 
AND 

equal value 

REPLACE 
CONSOLE 

Did the console 
fuse blow again 

NO 

Replace the cable that caused the 
fuse to blow as per MAP350-501 

t 

Page F-36 
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SECTION MITL9105/911 O-096-350-NA 

.i- ::t 

(14A) Measure all voltages as per 
Figure 605-3 

INTERCONNECT CARD (SX-100) 

MAP350- 605 

Issue 3. May 1984 

Sheet 7 of 9 

(l6A) Measure +8 Vdc (OOT) on the 
white-green wire of P303 4 

CHECK 
VOLTAGES 

voltages within 

Replace the Power Supply as per 
MAP350-403 

CHECK FOR OOT 
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SECTION MITL91 OS/91 1 O-096-350-NA 

. INTERCONNECT CARD (SX-100) 

MAP350- 605 

issue 3, May 1984 

Sheet 8 of 9 

From (16) 

(19AJ Measure the console -46 Vdc 
(with respect to ground) at test 
point 1 as per Figure 605-2 

. . . 

I1 71 t 

Was the OOT NO 
signal present 

I- 

NO 

I Replace the Power Supply as per 
MAP350-403 

Is the Power 
Fail Transfer 

LED not lit 

System is in Power Fail Transfer. 
Remove it by setting all 

maintenance panel switches to 
disable and set master to Normal. 

If still in Transfer, replace 
Interconnect card. 

Return to (16) 
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.-. .: 

i ,,... 

Was console 
-49 Vdc present 

(21A) Replace the Interconnect board 
as per MAP350-401 

(22nI If the system still has an 
apparent power fault on the 
interconnect card, contact your 
nearest authorized MITEL serv tice I- 

AND 1 

representative I I I 

STOP T 

YES 

(,,.,,,) 

1 INTERCONNECT CARD (SX-100) 1 

MAP350- 605 

issue 3, May 1934 

Sheet 9 of 9 

From (19) 7 
I201 
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SECTION MITL91 OS/91 1 O-096-350-NA 

. i.:::. 

(1.4 :. 

:  1 

TOOL REQUIRED 

1 AC/DC Voltmeter 

Complete Steps (1) and (2) of 
MAP350-400 4 

-111 

AND 

EXPOSE 
SYSTEM 

Measure voltages as per Figure 
606-l 4 AND 

THE 

MEASURE 
VOLTAGES 

1 RESERVE BATTERY BACKUP (SX-100) 1 

MAP350- 606 

Issue 3, May 1984 

I Sheet 1 of 3 I 

I CAUTION 

SYSTEM POWER WILL BE ON. 

NO 

(-di-) 
Page F-41 
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RESERVE BATTERY BACKUP (SX-100) 

MAP350- 606 

Issue 3, May 1984 

Sheet 2 of 3 

I SX-100 SYSTEM 

49 Vdc 0 Vdc 
EK R 

I I 

TO ALAR... .._I. ve.. .v.. 
IF REOUIRED SEE I I 

M InJnlPdTn~ 
STEP 22, MAP 200607 
OF SECTION 
MITL9105/9110-096-200-NA.) 

INTER- 

CABLE 
HARNESS 

WIRE SIGNAL MINUMUM MAXIMUM 

TB PIN COLOR NAME ACCEPT- ACCEPT- 

T8302 I BUCK -48 Vdc 45 Vdc -52 Vdc 

f RESERVE BATTERY 
1 SUPPLY I-0 GROUND STUD 

Figure 606-l Reserve Battery Backup 
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ati% h : :: . -. 

:. 
. . . . . - 

. . - 

- 
(4A) Replace Reserve Battery Backup 

as per MAP350-404 
(48) Complete Steps (10) and (11) 

of MAP350-400 
- 

SECTION MITL91 OS/91 1 O-096-350-NA 

RESERVE BATTERY BACKUP (SX-100) 

MAP350- 606 

issue 3. May 1984 

Sheet 3 of 3 

- 
REPLACE 
RESERVE 
BATTERY BACKUP 
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. ...: i . . . 

APPENDIX G 

TROUBLESHOOTING MAPS 

GENERAL 

G1.O1 The MAPS contained in this Appendix detail the procedures to 
be performed in all actual card troubleshooting on the system. 

These MAPS are used in conjunction with the MAPS outlined in other 
sections of this Practice. Due to the similarity of the SX-100 and 
SX-200 systems, all the MAPS of this Appendix are common to each 
system. 

G1.02 Table Gl-1 is a listing of all MAPS contained in this Appendix. 

TABLE Gl-1 
TROUBLESHOOTING 

I Title Reference 

Common Control Test 
Speech Path Test 
Cabling Test 
Paging Test 
Night Bell Test 
Music-on-Hold Test 

.* 
MAP350-701 
MAP350-702 
MAP350-703 
MAP350-704 
MAP350-705 
MAP350-706 
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. . 

( :. 

(la) Complete all voltage 
measurements in MAP350-603 AND 

SECTION MITL9105/9110-096-350-NA 

I COMMON CONTROL TEST I 

MAP350- 70‘1 

Issue 3, May 1984 

Sheet 1 of 4 

START 

BACKPLANE 
VOLTAGES 

NOTE 

Unless immediate remedial action is 
required, this test should not be per- 
formed during traffic conditions. 

(3A) Unlock and open the front door 
(38) Remove the card retaining bar f AND 

EXPOSE CARDS 

Go to (4) 
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COMMON CONTROL TEST 

MAP350- 701 

Issue 3. May 1984 

Sheet 2 of 4 

From (3) Y t41 

I7 

AND 
(4A) Remove all line, trunk, receiver 

and console control cards as 
shown in MAP350-510 

J- 

(5A) Press the MASTER RESET button 
on the Scanner card 

.  .  I - :  

(7A) The problem is one of the 
cards removed 

(78) Plug each card in and press tht 
MASTER RESET button on the 
Scanner card. Replace the card 
that causes the problem 

(7C) If the problem persists with a 
known (good) card, replace the 
equipment shelf SX-100 
(MAP350-402); SX-200 
(MAP350-505) 

(70) Go to Step (8) if the problem 
persists 

REMOVE ALL 
CARDS BUT THE 
COMMON 
CONTROL CARDS 

151 $ 

AND 

v 

RESET THE 
SYSTEM 

161 

Does the 
problem remain 

NO YES 

I71 t 

AND 

v v 

V 

NOTE 

Ignore E012 errors. 

Page G-4 



SECTION MITLSlOW911 O-096-350-NA 

I COMMON CONTROL TEST ~7 

MAP350- 701 

Issue 3, May 1984 

I Sheet 3 of 4 I 

- 
@A) Change the Common Control 

cards one at a time with the 
system power off at each card 
change 

(88) Press the MASTER RESET button 
on the Scanner card after each 
power up 

18C) Continue Steps @A) and (86) 
until all cards have been replaced 

- 

YES 

If the IPC card was replaced, 
initialize and reprogram the 

Does the system 
have two shelves 

YES T 
(-A-) 

Disconnect ali and push the 
MASTER RESET button on the 

Scanner card. If the error persists, 
go to Step (14); if it does not, 

replace Shelf 2 as per 
MAP350-505 and install new 

Shelf Cables. 
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COMMON CONTROL TEST 

MAP350- 701 

I issue 3, May 1984 I 

Sheet 4 of 4 
I 

(1lA) Replace the equipment shelf as 
per MAP350-505 4 

. . .i : 

(12A) If the system still has an 
apparent card fault, contact 
your nearest authorized MITEL 
service representative 

: 
-: 

Page G-6 

- AND 

REPLACE 
EQUIPMENT 
SHELF 

‘1121 ’ 

4 AND 

STOP 

(Tk-) 
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START T 
(1A) Unlock and open the front door 
(18) Remove the card retaining bar 

SPEECH PATH TEST 

MAPJSCI- 702 

Issue 3, May 1984 

Sheet 1 of 4 

NOTE 

This test requires that the system be 
turned off. If possible, it should be per- 
formed during a period of low (or no) 
traffic. 

EXPOSE CARDS EXPOSE CARDS 

421 421 ' 
t 

(2A) Remove all Receiver cards as (2A) Remove all Receiver cards as 
shown in MAP350-510 shown in MAP350-510 

(281 Press the MASTER RESET button (281 Press the MASTER RESET button * * . AND . AND 
on the Scanner card on the Scanner card 

REMOVE REMOVE 
RECEIVER CARDS RECEIVER CARDS 

After 2 minutes After 2 minutes 
does the error does the error 

YES Insert one Receiver card and press 
the MASTER RESET button on the 
Scanner card. If no error appears 

on the Scanner card, repeat this 
step for each Receiver card. If the 

error persists after the 
replacement of all Receiver cards, 

go to MAP350-701. 
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I ~~ ~~~ ~ SPEECH PATH TEST I 

MAP350- 702 

Issue 3. May 1984 

Sheet 2 of 4 

.- 

(4A) 

(48) 

(4Cl 

Leave the Receiver cards out of 
the system 
Turn off the system power on 
the maintenance panel 
Replace the Tone Control card 
(see MAP350-510) with a 
known (good) spare 

- 
(6A) Replace the Console Control 

card (see MAP350-510) with a 
known good spare 

(6B) Press the MASTER RESET button 
on the Scanner card 

REPLACE THE 
TONE CONTROL 

Did the error 
return after 2 

minutes 

’ YES ’ No- I, 

Return all good cards that were 
removed, to their original positions. 
Return the defective card to MITEL. 

Go to (7) 
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SPEECH PATH TEST 

MAP350- 702 

Issue 3, May 1984 

Sheet 3 of 4 

Return all good cards that were 

Return the defective card to MITEL. 

YES 

i 

-I81 t 
(8A) Remove half the line and trunk 

cards (see MAP350-510) 
(88) Press the MASTER RESET button 4 AND 

on the Scanner card 

REMOVE LINE 
AND TRUNK 
CARDS (SEE 
NOTE) 

w 

Did the error 
return within 2 

(1lA) 
(118) 
(11Cl 
(110) 

The problem is in the line or 
trunk cards that were removed 
Replace half the. removed cards 
Press the MASTER RESET button 
on the Scanner card 
If the error appears, the 
problem is in the cards 
replaced. Remove half of them 
and perform Step (11C). 
Alternate between Step (116) 
and Step (11 C) until the 
defective card is located 
through a process of elimination 

The problem is in the 
line or trunk cards 
Repeat (11) for the remaining 
cards until the defective card is 
located through a process of 
elimination 

Go to (12) 
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SPEECH PATH TEST 

MAP350- 702 

Issue 3, May 1984 

Sheet 4 of 4 

..: 

(13A) Perform the Common Control 
test in MAP350-701. This is 
not a Speech Path problem 

Does the errcr NO 

YES 

/] 

rhsl ’ 

4 AND 

PERfORM 
COMMON CONlXlL 
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(3A) Replace or repair suspect cable 

SECTION MITL9105/911 O-096-350-NA 

CABLING TEST 

MAP350- 703 

Issue 3. May 1984 

Sheet 1 of 1 

NOTE 

Disregard all E012 errors. 

(IA) Disconnect the suspect cable 
from backplane 

(18) Disconnect a known good cable 
on the backplane 

(1C) Plug the suspect cable into the 4 AND 
good cables connector on the 
backplane 

(1D) Press the MASTER RESET button 1 
on the Scanner card TRANSFER 

SUSPECT CABLE 

Did the problem NO 
transfer to the 
new equipment 

) 

YES 

) 

. 

REPLACE CABLE 

FINISH 
Page G-l l/l 2 





AT THE CROSS-CONNECT FIELD 
(la). Clip a butt-in on the check 

points indicated by Figure 
704-l and listen for audio 
after dialing the access code 

(1B) Check the continuity of the 
cable by measuring the DC 
resistance of the circuit. The 
resistance of the paging 
transformer is 40 ohms (test 
point 1, Figure 704-I) 

START 7 

SECTION MITL91 OS/91 1 O-096-350-NA 

4 - AND 

1 CHECK FOR 

J 

Was there audio 
and continuity 

NO 

YES 

Change the Tone Control card as 

f3A) Measure for 300 ohm DC 
resistance test point 2 (Figure 
704-1). after the paging access 
code has been dialed 

I- 

131 
$ 

AND 

Y 

CHECK 
OHMS 

FOR 300 
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I PAGING TEST I 

MAP350- 704 

Issue 3, May 1984 

Sheet 2 of 5 

(5A) Turn off the system power at 
the maintenance panel 

(5BI Replace the Scanner card (see 
MAP350-510) 

(5C) Turn on the system power at 
the maintenance panel 

(5D) Reset the system by pressing 
the MASTER RESET button on 
the Scanner card 

_, 

(6AJ Access the pager by dialing the 
pager access code from the 
test line. With the cabinet door 
open, listen carefully in the area 
of the Scanner card for the 
Paging relays to ‘clicK when the 
pager is accessed 

Were 300 ohms Were 300 ohms 
present present 

NO NO 

From (3) ‘i’ 
f 

141 

YES 

PAGER 

Page G-14 
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PAGING TEST 

MAP350- 704 

Issue 3, May 1984 

Sheet 3 of 5 

INTERCONNECT CROSS- 
_---------- -e-w 

--_-e- --- -e-w-‘--“-----~ 

SEIZED FOR PA 

CUSTOMER- 

TEST POINT PIN NUMBERS 
DC 

1 20.45 
1 18.43 
2 22.47 
2 23.48 

NOTE: THE PA RELAV CONTACTS ARE LOCATED ON THE SCANNER CARD. 

Figure 704-l Music and PA Connections 
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I PAGING TEST --1 
MAPJSO- 704 

Issue 3, Mav 1984 

Sheet 4 of 5 

(6A) Check test line programming to 
ensure access to the Paging 
Feature 

(88) Replace Scanner card with a 
known (good) spare. Return to 
Step (SAL If Step (6A) fails 
again, go to Step (8). 

Did the Paging 
relays ‘click 

From (6) 7 
171 

Is there a pager NO 

YES 

(,,.,,,) 

UOA) Replace the Interconnect card 
and all Interconnect cables as 
per MAP350-401 for the 
SX-100 system or 
MAP350-502 for the SX-200 
system 

-ho1 v 

4 AND 

REPLACE 
INTERCONNECT 
CARD AND 
CABLING 

Page G-16 
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From (IO) 1 

. . _- 

.._ - 

(1x1 If the system still has an 
apparent paging fautt contact 
your nearest authorized MITEL 
service representative 

1 

Sheet 5 of 5 

Is there still a 
pager problem 

YES 

I, AND 1 

I I 
STOP 
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(IA) Check the user 48 Vdc and 90 
Vat fuses on the back door of 
the SX-200 system, or on the 
interconnect card of the 
SX-100 system 

: .‘:.. 

. . 
(;:l:- 

(3A) Disconnect external equipment 
(3B) Replace the fuse with one of 

equal value 
(3C) If the fuse does not blow 

again, connect the external 
equipment. If it blows again, 
there is an external equipment 
problem 

- 
(4A) Measure all voltages on P18 as 

per Figure 705-I 
(4B) Activate Night Bell and measure 

for 300 ohms continuity on 
P18 K and R contacts as per 
Figure 705-l 

- 

Were the fuses 

NIGHT BELL TEST 

MAPJSO- 705 

Issue 3. May 1984 

Sheet 1 of 3 

YES 

AND 
Y 
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NIGHTBELL TEST 

MAP350- 705 

Issue 3. May 1984 

Sheet 2 of 3 

(6A) Replace Scanner card as shown 
in MAP350-510 

- 
(7A) lf there still is an apparent 

Night Bell problem, contact your 
nearest authorized MITEL 
representative 

- 

Page G-20 

4 
STOP 

Did the system Did the system 
pass Step (4) pass Step (4) 

NO NO 7 7 
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..: _. 

ii@ 
-_ 

.: 

POWER SUPPLY TB2 

NIGHT BELL CONNECTION AUXILIARY RELAY 
&I 

CROSS- INTERCONNECT 
CONNECT BOARD P16 

--e--m_- 

1 
,, 

NIGHT 
I 

I 
I BELL K I 

I 

1 

I 
INDEPENDEhT 

1 RINGING SUPP~V 

46 Vdc 
0.5 A 
MAX. 

I‘ -1 1 
I 
I 

ov , I- A 

I 1 NIGHT 
BELL (RJK- I 300 OHMS 

1 I ! SCANNER W-an - .  . -  
VW-- 

NIGHT BELL RELAY DIRECT 

CROSS- INTERCONNECT 
CONNECT 6OARD P18 

POWER SUPPLY TBZ 

48 Vdc 
0.5 A 
MAX. 

I I- 
I I 

ELI. 
57 

NIGHT 
.-(RIK 

NIGHT 
BELL 
CONTACT 
MAX CURRENT 
75 mA 

SCANNER IXRD m-4-___ _- ,-, 

I I 
I I 

j7Q) TB362 
INTERCONNECT BOARD 

-NECT BOARD PLUG P18 

05llHI;T*)N UN DESTINAMN PIN DESTINATION 

46 NIGHT ELI. 1 Kl NlGliTBal.zKz 50 NIGHT BELL 3 K3 49 NIGHT SERVICE A K4 

NIGHT 9EL 2 R(K2) 25 NIGHT BELL 3 R(K9) 24 NIGHT SERVICE B(K4) 
1 

51. 

NOTE% 1. THE Fm IS WIRED TO EITHER THE SX-100 OR SK-200 
TERMINAL BLOCKS AS I)(MCATED BY THE DASHED UHES. 

2. THE NIUIT SERWCE RadY K4 CONTACTS ARE IDE?JnCAl TO THE NIGHT 6EU 
CONTACT ARRANGEMEKTS. IT MAY BE &ED TO OPERATE A IAMP TO SHOW 
WHEN THE SYSTEM Is W NIGHT m OR SIGNAL THE CO FOR THIS Q)NDITION. 

Figure 705-l Night Bell Connections 
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TOOLS REQUIRED 

1 AC/DC Voltmeter 
1 ohm meter 

START Y 
I---rA3 

CHECK MUSIC 

I MUSIC-ON-HOLD TEST I 

MAP359- 706 

Issue 3, Mav 1984 

I Sheet 1 of 4 I 

(IA] Check music source at 
cross-connect field with a 
butt-in to ensure music is 
supplied 

I 
SOURCE 

.~/ 
The term Bun Patrs may be done wtth 

[ii!1 . 

Was music 
present at the 
cross-connect 

field 

NO 

YES 

Troubleshoot customer-provided 

-131 t 

- 
(3A) Check for music with a butt-in 

on pins 17 and 42 of P18 4 1 - AND 

CHECK MUSIC 
SOURCE AT 
INTERCONNECT 
BOARD 

(xih-) 
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: 

MUSIC-ON-HOLD TEST 

MAP350- 706 

Issue 3, May 1984 - 

Sheet 2 of 4 

Was there music 
on pins 17 and 

YES 

cross-connect field. Replace if 

(5A1 Disconnect P18 
(5B) Measure for approximately 40 

Page G-24 

I CHECK FOR 40 
OHMS DC ON 
P18 

Was 42 ohms 
DC present on 

YES 

NO 

(-xk-) 

(yk-) 
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. . . . . ::.-.. ._._. 

(7A) 
(76) 

Disconnect P17 
Check for 40 ohms DC on pins 
46 and 21 of P17 

(94 
(9W 

Disconnect P5 
Check for 40 ohms DC on pins 
46 and 21 of J5 

Was 40 ohms 
DC present on 

NO 

MUSIC-ON-HOLD TEST 

MAP350- 706 

Issue 3, May 1984 

Sheet 3 of 4 

YES 

t 

Replace the interconnect card as /...“““::“I:“1:Isi..“I 

; 
-- ~, (:::.. 1. 
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r MUSIC-ON-HOLD TEST I 

MAP350- 706 

Issue 3, May 1984 

I Sheet 4 of 4 I 

(11A) If the system still has an 
apparent Music-on-Hold fault, 
contact your nearest MITEL 
service representative 

. . 
::_ 

Page G-26 
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APPENDIX H 

THE SUPERSET 4 SET 

GENERAL 

Introduction 

H1.O1 This Appendix describes the general, physical and electrical 
characteristics of the SUPERSET 4 set. 

H1.02 It also includes a brief description of the major features, and 
the installation and maintenance considerations. Other details 

are included in the MITEL Practices listed in Table Hl-1. 

GENERAL DESCRlPTlON 

H1.03 The SUPERSET 4 set is an advanced microprocessor-controlled 
telephone set, employing digitally controlled integrated circuitry 

and liquid crystal displays (LCDs). 

(. .’ 

H1.04 

H1.05 

(a) 

04 

(4 

(d) 

(e) 

(4 

(9) 

The SUPERSET 4 set is intended for use with the SX- 
1 OO/SX-200 Generic ACD system. 

The SUPERSET 4 set provides: 

User confidence in handling incoming or outgoing calls, 
through application of visual word prompts automatically dis- 
played on a LCD. These prompts signify all valid call-handling 
options at any given time. 

User capability to make the fullest use of all system features in 
the assigned Class of Service, by means of the visual word 
prompts mentioned above. 

Single button feature activation. 

Multiline appearances (installer-programmed) of up to 15 lines 
including primary line (set directory number). Multiline appear- 
ances may be a mixture of system lines and trunks, and may 
also be multi-appearances of the same line. 

Speed call entry at each unassigned line (not associated with 
system speed call feature). 

Visual line or trunk status indication by means of LCD symbols 
adjacent to each line select button. 

Automatic selection of primary line. 
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TABLE Hl-1 
RELATED MITEL PRACTICES 

:- 
:._ 

._. 

.._ 

Section No. 

MlTL9105/91 lo-096-107-NA 

MITL9105/91 lo-096-180-NA 

MITLS 105/911 O-096-ZOO-NA 

MITLS 105/9 11 O-096-320-NA 

Title 

SUPERSET 4 Features and Services Description 

Engineering information 

Shipping, Receiving and Installation Procedures 

Extension Test Procedures 
-. 

U-0 

0) 

(i) 

WI 

Pushbutton selection of nonprimary line. 

Automatic ringing line selection (System programmed option). 

Hold function for any call at the set. 

(1) 

(ml 

Ease of installation. No power supply required other than that 
derived from the system and distributed through the line. Line 
connection by means of modular jack Only 2-wire local area 
wiring required. Turn key installation. Only nonessential user 
programming required. . . . 

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

16-character alphanumeric display for time-of-day and date 
(provided by system), digit echoing, speed call number, call 
forward destination number, timed-reminder setting, caller 
identification and messages from the system. 

(n) Handsfree operation, with switchable microphone. 

(0) Volume controls for ringer and loudspeaker. 

(P) Ringer pitch control. 

PHYSICAL DESCRIPTION 

General 

H1.06 The SUPERSET 4 set body and handset are of plastic construc- 
tion. The dimensions of the SUPERSET 4 set, with handset 

on-hook, are given in Figure Hl-1. 

H1.07 The body and handset are interconnected via a modular de- 
tachable handset cord, plugged into the side of the body. Line f 

connection to the set is by means of a captive 2-wire line cord, 
terminated in a modular plug. 

Page H-2 
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Body 
.  .  .  ._.‘. ! .  _, 

H1.08 The body of the SUPERSET 4 set comprises two parts - a base 
assembly and a cover assembly (see Figure Hl-2). 

Base Assembly 

H1.09 The base assembly contains a microphone (for handsfree op- 
eration), the switchhook and a modular jack for the handset 

cord. The microphone is mounted in a position permitting it to receive 
sound passing through an aperture in the front of the base assembly. 

H1.10 A screwdriver slotted control for adjusting ringer pitch is user- 
accessible underneath the base assembly. 

Cover Assembly 

H1.ll The cover assembly houses a volume control assembly, a 
speaker assembly (for handsfree operation), a keypad module, 

and a line selection/repertory dial module. 

Volume Control Assembly 

H1.12 Two volume controls, one each for speaker and ringer, are 
mounted in the upper left-hand corner of the cover assembly. 

The controls are edge-mounted and are identified with a printed card 
insert. This card also has space for the installation telephone number, 
and is held in place by a transparent plastic lens that is clipped in 
position. 

: : 
.- .:; 
:: 

; (‘: ;;: 

Speaker Assembly 

H1.13 A loudspeaker is mounted under a grille that occupies space 
beneath the handset 

Keypad Module 

H1.14 The keypad module contains a standard 12-button keypad, six 
feature buttons and four supplementary feature buttons. 

Line Selection/Repertory Dial Module 

H1.15 The line selection/repertory dial module contains 15 line select 
buttons, a hold button, a LCD repertory display and a LCD 

feature display. 

H1.16 Associated with the buttons and the repertory display is a line 
identification card. This card identifies the primary line 

(extension) and hold buttons and provides space for function iden- 
tification (i.e., line and speed call identities) of the remaining buttons. 
The card is held in place with a transparent plastic lens that is clipped 
in position. 
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WEIGHT 
1.36 kg 

(3 lb) 

Figure Hl-1 The SUPERSET 4 Set Dimensions 
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VOLUME 
SWITCHHOOK CONTROL ASSEMBLY 

LOUDSPEAKER VOLUME CONTROL 

RINGER VOLUME CONTROL 

LINE IDENTIFICATION CAR0 

COVER ASSEMBLY 

LINE STATUS DISPLAV 

ASSEMBLV 

FEATURE BUTTONS 
REPERTORV 
DIAL MODULE 

PITCH CONTROL 
(UNDERNEATH 
BASE ASSEMBLY1 

‘speaker on/off 

BUTTON 
MICROPHONE 

X5632AO 

Figure Hl-2 The SUPERSET 4 Set 
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FUNCTIONAL DESCRIPTION 

General 

c‘ 

H1.17 For a description of the SUPERSET 4 set, see Section MITL9105/ 
91 lo-096-lOO-NA. 

INSTALLATION AND MAINTENANCE CONSIDERATIONS 

CAUTION: 1NSTALLERS SHOULD NOT A-l-TEMPT TO USE A BUTT-IN 
ON THE SUPERSET 4 LINES, AS NO LINE VERIFICATION 
CAN BE MADE AND LINE CARD OPERATION MAY BE AF- 
FECTED. A SUPERSET 4 SET CANNOT BE USED AS A POW- 
ER FAIL TRANSFER EXTENSION. 

Installation 

H1.18 

(4 

(b) 

(cl 

03 

(4 

H1.19 

Installation of the SUPERSET 4 set is simplified because of the 
following: 

Handset and line cords are modular-connector-ended. 

Line cord is captive. 

No local power supply is required. Power is provided by the 
system and distributed through the line. 

Only nonessential user programming is required (i.e., speed call 
entry, call forward destination, name and timed reminder). 

Installers can use set display feature to identify lines pro- 
grammed to appear at the set. 

Initialization of the SUPERSET 4 set occurs automatically when 
power is applied to the set. 

Installation of a SUPERSET 4 set into a powered-up system 
consists of: 

Assembly of handset, handset cord and main body of the 
SUPERSET 4 set. 
Connection of line cord to local modular jack 
Verifying initialization procedures have been executed. This 
should take approximately 10 s. 
When procedures are complete, time and date are displayed. 
Identification of customer telephone number and lines appear- 
ing at the set. 
Performance of installer loop test procedures. This verifies f 
transmission and reception paths and key and display opera- 
tion. 
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. _. ;: .- 7.::. 
Operating Environment 

H1.20 Ambient Temperature: 0°C to 50°C (32°F to 122°F). 

H1.21 Ambient Humidity: 10 to 90 % RH, noncondensing. 

Maintenance 

H1.22 No regular or scheduled maintenance is required and no field 
repairs may be effected. Performance of the installer loop test 

procedure can be carried out at any time to check out set operation. 

H1.23 The installer loop test procedure is performed at the SUPERSET 
4 set. After dialing the loop test access code, the installer can 

confirm correct key operation, liquid-crystal display activation, hook- 
switch functioning and ringer (speaker) output. 
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_ .:. i: :. 

APPENDIX I 

THE SUPERSET 3 SET 

GENERAL 

Introduction 

: t. . . 

11.01 

a 
a 

l 

0 

0 

,., 0 

l 

0 

0 

0 

0 

II.02 

0 

0 

il.03 

The SUPERSET 3 set provides the following operational fea- 
tures: 

Single button feature activation. 
Multiline appearances (installer-programmed) of up to three 
lines including primary line (set directory number). Multiline 
appearances may be a mixture of lines and trunks, and may also 
be multi-appearances of same line. 
Speed Call. 
Automatic selection of primary line. 
Pushbutton selection of nonprimary line. 
Automatic ringing line selection (programmed option). 
Hold function for any call at the SUPERSET 3 set. 
User programming of call forward destination number and 
speed call entry. 
Handsfree operation, with switchable microphone. 
Volume controls for ringer and loudspeaker. 
Ringer pitch control. 

The SUPERSET 3 set provides the following installation features: 

Turn-key installation. Connection to local area wiring by means 
of a modular jack 
No additional wiring - power, signaling and voice carried over a 
single pair. Additional pair required only if Call Announce ser- 
vice is set up. 

In addition, the SUPERSET 3 set provides user confidence in 
handling incoming or outgoing calls. The user makes the fullest 

use of all features in the user’s assigned Class of Service by various 
key assignments. 

11.04 The SUPERSET 3 body and handset are of plastic construction. 
The dimensions of the SUPERSET 3 set, with handset on-hook, 

are given in Figure 11-l. The body and handset are interconnected via 
a modular detachable handset cord, plugged into the side of the body. 
Line connection to the set is by means of a modular detachable line 
cord, plugged into the rear of the set. An optional rear support can be 
clipped in position beneath the set. This would be used when the set is 
likely to be placed some distance from the user. 
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SECTION MITL9105/911 O-096-350-NA 

. I  .  .  G& 79 mm 
(3.11 in.) 

220 mm 
(8.66 in.) 

161 mm 
(6.31 in.) 

WEIGHT: 1 kg 
(2.2 lb) 

Figure 11-l The SUPERSET 3 Set Dimensions 
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Body 

11.05 The body of the SUPERSET 3 set comprises two parts - a base 
assembly and a cover assembly. 

Base Assembly 

11.06 The base assembly contains a microphone (for handsfree op- 
eration), the switchhook, modular jacks for the handset and line 

cords and a speaker assembly (for handsfree operation and tone ringer 
output). The microphone is mounted in a position permitting it to 
receive sound passing through an aperture in the front of the base 
assembly. The speaker is mounted between the handset recesses and 
projects sound upwards through a grill beneath the handset A screw- 
driver slotted control for adjusting ringer pitch is user-accessible un- 
derneath the base assembly. 

Cover Assembly 

11.07 The cover assembly houses a volume control assembly, a key- 
pad module and a line selection/repertory dial module. 

Volume Control Assembly 

11.08 The volume control for the speaker and ringer, is mounted on 
the left-hand side of the cover assembly. There is also a paper 

for the installation telephone number, which is held in place by :a 
plastic lens that is clipped in position. 

Keypad Module 

11.09 The keypad module contains a standard 12-button keypad, sev- 
en feature buttons and three supplementary line select buttons. 

Line Selection/Repertory Dial Module 

11.10 The line selection/repertory dial module contains three line 
select buttons and LED line status display. In addition there are 

12 Speed Call keys. 

11.11 Associated with the keys and the line status display is a line 
identification card. The card identifies the -prima_n/ line 

(extension) and hold buttons and rprovides space for function iden- 
tification (i.e., line and speed call identities) of the remaining buttons. 
The card is held in place with a transparent plastic lens that is clipped 
in position. 

Functional Description 

11.12 The SUPERSET 3 set face layout is shown in Figure 11-2: The 
following text describes the function of each button and dis- 

play. All buttons are noninterlocking. 
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:: L.1 :: 
Line Select/Speed Call Buttons 

11.13 There are three line select keys which can be configured (at the 
time of programming) to select preassigned lines, in order to 

receive or originate calls. In addition there are 12 Speed Call keys. 

Hold Button 

11.14 This button allows the set user to hold any call at the set. The 
line on which the call is held is indicated by the adjacent line 

status display flashing on and off. The call may be retrieved by press- 
ing the HOLD key. 

Feature Buttons 

11.15 There are six feature buttons. Each button is associated with a 
specific feature. The user selects the feature, or action, by 

pressing the appropriate feature button. 

Supplementary Feature Buttons 

( 

if!+@ . : 

.  

-7:. 
_. 

11.16 Speaker on/off. This button allows the set user to receive or 
originate calls without use of the handset. Pressing the button 

once switches the speaker and microphone on and selects the prime 
line. Each time this button is pressed, the speaker and microphone are 
switched alternately on and off, and the set is switched between on- 
and off-hook conditions. 

il.17 Mic on/off. This switch is used to switch the microphone off 
during handsfree operation, in order to either prevent transmis- 

sion of local sound or improve reception when the set is installed in a 
noisy environment. 

11.18 SWAP. The SWAP key allows the user to effect a Broker’s Call 
between two calls. 

11.19 TRANSXONF. This key allows the user to put a call on Hold, 
dial a new number and conference the call or transfer the Call 

on Hold to the new number. 

11.20 REDIAL. This key when pressed automatically redials the last 
manually dial trunk call. 

11.21 CANCEL. This key cancels any dial action performed at the 
SUPERSET 3 set. 

11.22 PROGRAM/SAVE. This key allows the user to program- and 
save Speed Call dial numbers at specified speed dial key loca- 

tions. 

: . . . . c- : :.: : .: 
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