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NOTICE

This 616/1232 Installation and Field Maintenance

Manual is released by INTER=-TEL, Incorporated as a
guide for service personnel., It provides the in-
formation necassary to properly install, program,
oparate, and maintain the 61%/1232 systems.

The contents of this manual reflect current Inter-Tel
gtandards and =oftware version {(827.1062=-2), which
are subject bLo revision or change without notice.
Saftware packages released after the publication of
this manual will be documented in addendums, Refer
to earlier issues of this manual for information on
zarlier wersions of saftware.

1f additional information 1s required, please con-
tact:

Customar Support Department
INTER-TEL, In¢orporatad
B505 W, Williams Field Road
Chandler, Arizona #5224
(60Z) 9al-9000
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PUBLIC HOTICE

A HEARING-AID COMPATIELE HANDESET I35 AVAILABLE AS AN ACCEZS0ORY
OPTION. FPLEASE CONTACT YOUR LOCAL FACTORY REPRESENTATIVE FOR
MORE IHNFORMATION.

FCC RULES PROHIBIT THE USE OF THIS TELEFHONE
IN THE FOLLOWING LOCATIONS
UNLESS IT HAS A HEARING-AID COMPATIELE HANDSET

(1) aAny public or semi-public location where coin-cperated
or credit card telephones may be found.

(2} Elevators, highways, and tunnels (automobile, subway,
railroad or pedestrian) where a person with impaired
hearing might be isolated in an eméerjency.

{3} Places where telephones are specifically installed to
alert eamergjency authorities such as fire, police, or
medical assistance personnel.

(4) Hospital rooms, residential health care facilities,
convalescent homes, and prisons. Epecifically, where
telephones are used for signalling life-threatening or
emergency situations if alternative signalling methods
are not available,

{51 Workstations for hearing impaired personnel.

[G] In hotel, motel, and apartment lobbies; in stores whers
telephones are used by patrons to order merchandise; In
public transportation terminals where GLelephones are

used to call taxis, reserve Llodging, or rcent actamo-
biles,

{7} In hotel and motel rooms. At least ten percent of the
rooms musk contain hearing=aild compatible telephones, or
they must contain jacks for plug=in heatring-ald compat-
ihle telephones which will be provided to hearing im-
paired customers upon regquest.

Page =xi



INTER-TEL PRACTICES FCC REGULATIOMNS
6161232 INSTALLATION & MAINTEHANCE Issue 2, Apr. 1985

FCCT REGULATIONS

IMBORTANT :

1.

Customers connacting this eguipment Ea Ehe Celephone network
shall, hefare such connection is made, give npotice to thea
telephone company of the particular line(s] to which such
connection is ko be made, and shall provide the telephone
company with the following information:

= Complies wicth Part 68, FCC Rules

- FCC Reglistration Number, REZRIV-68377-KF-E

- Ringer Eguivalence Humber, O.9%A

- Type of jack to be ordered from the telephone
company, RJIL4AC or RJZIX

The telephone company should alse be given notice upeon final
disconnection of this egquipment from the particular linei(s].

It is alsc the respaonsibility of the customer to provide the
telephone company with registration numbers of any other
devices which are configured for connection to the telephone
network,

It is prohibited to make connecrions to party lines.

Under certbain circumstances the telephone company may bempo=
rarily discontinue service and make changes in facilities and
services which may affect the oaperation of this equipment:
hawaver, the customer shall he given adeguate notice in
writing %o allow the customer an opportunity to maintain un-
interrupted sercvice,.

Users should not make adjustments, repairs or attempt to
service this equipment. In the event that a problem origi-
nakss, econtact the local authorized factory service repre-—
sentative.,

In the event of trouble with the telephone line(s); this
equipment must be disconnected [rom the telephone lineis).
If trouble ceases, the equipment must be repalired by an
authorized factory service representative. If the trouble
continues to occur with the eguipment disconnected, the
telaphone company should be npotified Lthat they have &
problem. If this is the case, repairs or adjustments made by
the telephone company will be made at their expense.
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WARNING:

This eguipment generates and uses radie fregquency energy and if
not installed and used properly, that is, in striet accordance
with the manufacturer's instructions, may cause interference to
radio and television reception. It has been type tested and
found to comply with the limits for a Class A “ﬂmputiﬂﬂ device in
accordance with the specifications in Subpart J of Part 15 of FCOU
Fules, which APfe des&qned o provide reasonable probection

against such interference in a residential installation. How=
ever, there is no guarantee that interference will not occcour in a
particular installation. If this &QM;pment does cause inter=

farence to radioc or television reception, which can be determined
by turning the equipment off and on, the user is encouraged to
try to correct the interference hy one or more of the [ollowing
meAsures:

= Reorient the receliving antenna
= Relocate the KSU with respect to the recelver
- Check that .the EsU and receiver are not on the same cir=
cuit; the ESU must be powered from an isclated, dedicated,
AC outlet,
If necessary, the user should cansult the dealer ar an expari-
enced radio/television technician for additional suggestions.
The user may find the faollowing booklet preparesd by the Federal
Communications Commission helpful:

"How to Identify and Resolve Radio-TV Interference Problems®
This booklet {Stock Na. 004=000-00398-5) is available for approx-
imately 55.00 from the U.5. Government Printing Office, Washing-
ton, D.C. 20402,

If RFI problems persist, contact bthe Inter=Tel Customer Support
Department .
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WARRANTY
INTER-TEL, In¢orporated warrants i1ts  producks
{except for fuses and lamps) to be free of defects
in materials and/or workmanship. This warranty
shall extend for a period of one (1} year from the
date the product was originally shipped. All

shipping costs incurred in connection with war-
ranty work will be paid by the buver/Scustomer.
INTER-TEL's warranty does not apply to products
that have been damaged due to andfor subjeck Lo
improper handling by shipping companies, negli-
gence, accidents, improper use, or alterakions not
authorized by INTER-TEL, Incorporabed,

This warranty is inm lieu of and excludes all ather
warranties, expressed or implied, and in no event
gshall INTER=TEL, Incorparated be liable for any
anticipated profits, incidental or consegquential
damages, loss of time, or other losses Incurred by
the Buyerfeustonsr in ¢onnection with the pur-=
chase, operation or use of the product.
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1. INTRODUCTION

1.01 The Inter=Tel 616 and 1232 systems are wversatile electronic
key telephone systems designed te meet the needs of growing Dus-

inessas, Modular design makes the system easy to install and
service, and the programmable features provide a variety of seér-
vices to meet each customer's needs. Highlights of the system's

degign include:
# hdvanced microprocessor technology.

e Flexible programming to custoemlze many system and station
features.

@ Capacitcy in the 616 system for & Central Office [C.D.)
lines, 16 multi=line kevsets, 5 private intercom channels,
and 16 Direct Station Selector/Busy Lamp Field (DSS) Units,

s Capacity in the 1232 system for 12 C.2. lines, 32 multi=-
lina keysets, up to 5 private intercom channels, and 32
DS5'=s.,

# Modular, easily replaceable hardware with add-on capabil-
ities for optional features.
2. HARDWARE SUMHARY
2,01 The SYSTEM SPECIFICATIONS section of this manual describes
the hardware, including che EHey Service Unit (KSU), multi-line

keysets, Direct Station Selector/Busy Lamp Field (DSS) Units, and
other eptional egquipment,
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3. FEATURES SUMMARY

3.01 & list of features appears below. Those marked with an
asterisk (%) are programable options. For detailed descriptions
and cparating instructions, refer to the FEATURES section of this
manual.

NOTE: Additicnal equipment iz pegquired for some features. Refer
bn the SYSTEM SPECIFICATIONS and INSTALLATION sections Eor
more information,

SYSTEM FEATURES
E Gratinn Measage Detaill Recording (SMDR)

Flexible Attendant Arrangements (Alternate Point Answering)
Flaxible Might Ringing Arrangement

Syatem Battaery Back=up

Data Base Battery Back-up

pual-Tone Multi-Fregquency (DTMF} or Dial Pulse Signalling
Music—-0On=Hold

Call Privacy

Tell Restriction

Variable Time-0Out Capabilities

'E N EEENRENEN.

EEYSET FEATORES

Eeyset General Features

& Featurce Keys

£ (Bl&), 12 {1232), o 24 (2430} C.0. Line Heys
LED Indications

DEf=Hook Ringing

Immediate Ringing

sudible Tone Indications

Valyme Contral

call Humber Buffering

OH SOFF Key

Direct Ring-In Line Flexibility
C.0, Line Restriction

L IR BN O B BN BE R BN B N
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Intercom Fealures

Volice Announcing

Ring Intercom First
Handsfree Answering
Station-to-Station Calling

Executive Call waiting

Busy Station Callback -{Queuing)
Consultation Held

Intercom Transfer

Speed Transler

LB B BN B BN DR N BN BN

Dubkside Call Features

Account Codes

Direct Line Key Selection
Busy Line Callback (Queuing)
OJutside Dial Tone Restore
Line Key 3kipping

On-Hook Dialing

Dialing SCC Humbers

Speed Dialing

Last Humber Redial

Transferring Cutside Calls
ODff-Premise Transfer
Feverse Transfer/Call Pick-up

Call Waiting
on=Hook Monitoring

L B BN BE BN BN BN BN BN BN BN BN BN BE BN BN BN BN N

Special Station Features

Call Forwarding

Do-Hot=Disturb

Message Waiting and Message Center
Background Music to Stations
Faging == All=Call, Internal Zane,

LA O B

Page 1-3

Flacing and Receiving Outside Calls

Intercom Camp-on, Call Waiting, and Call Splitting

Calls on Hold [(I-HBold or System Holdl

Attendant, Hold, and Tranafer Recall Tines=s
Conference Calls with One Inside Farty/Two Jutside
Conference Calls with Two Inside Parties/One Qutaide

External Zane
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ATTENDANT FEATURES [DS5)

& 31 Featurse Keys
@ Diract Stcation Selector
& FBusy Lamp Field
@ Intercom Features
e Call Transfer and Reverse Transfer
e Call Transfer to Hold {(Parking)
e Message Waiting Indication
* » Night Ring Mode
61l6 1232
Features with Capacities System System
Baging
Internal Zone Page 2 S
External Zone Page * *
Spead Dialing
Humhbiers Per Station 10 Li
Dpigits Pear entry 1a 10
Simultanaous Threag=party
Conference Calls 2 2
.. Line and Station Queuing 5 5
Call Walkting
I.C. Calls Waiting Per Station 1 1
I.0. Calls Initiated Per Statien 1 1
.0, Calls Waiting Per Station B 12

*External paging z2ones use & vacant circuit on a2 STH PCH. ANy
vacant cirenit{s) may be used.

4. INSTALLATION SUMMARY

4.01 The INSTALLATION section gives complete instructions on
planning and installing the system. The PROCRAMMING sectlion
describes how to customize the system's featuras. Mainktenanoe
pracedures are covered in the TROUBLESHOOTING and DIAGHOSTIC
PROGRAMMING sections. The REPLACEMENT PARTS section lists parts
available from Inter=Tel.

4,02 The modular design of the system, combined with self-diag=
nostics, facilitates rapid repair with minimal down-time. In the
event of a failure, the defective module should be replased by
the service personnel from their inventory of spare parts.

4,03 sSerict quality assurance standards for manefackuring and
through field testing provide the system with the high degree of
reliabilicy demanded by today's high=technology market,

Page 1-4
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SYSTEM SPECIFICATIONS

CONTENTS PAGE
1. IHTRGDUCTIQ"--ri-II! ---------- @ R E F BB E B EEEEEEE®E®EowE R E e ow o= 2-1
2 STATION I“ETRHHEHTS ......... % £ & B @ E EmmmE RS 4 E B S AR EE N R 2"2
3. DIRECT STATION SELECTOR/BUSY LAMF FIELD (D55) UHIT.casss 2—2
4., EKEY SERVICE UMIT (ESU) .. cssssasansnamannnmnmss ey 2=3
A- EEJ:I DEEGEIETIQH -----------  # % ¥ & & E R FE®FFPFTR R & & B B 2 = 2 ER R R S ¥ 2_3
BE. SYSTEM POWER SUPPLY. @ v wves - R B RN W E R crsssnnas £—d
C. EHVIRONMEMTAL REQUIREMENTS . ..cuvcecsssssnnsnnmmsssss s s 2—4
0. CEHNTRAL OFFICE (C.0.)} LINE CHARAMCTERISTICS....uvuuuus 2=5
E. PRINTED CIRCUIT BROARDS (PCE'"S)ueecesssnnnnnammsnss s 2-5

5. CABLING AND THE MAIN DISTRIBUTION FRAME (MDF)........... 277
6. SMDR AND DIAGNOSTIC PROGRAMMING TERMINAL REQUIREMENTS... 2-7
7. SYSTEM BATTERY BACK~UP...uuseencnsssssssssssssnnnnnnssss 278
8. MOSIC—ON-HOLD MODULB....veeecssssssssassnnannsssssssnnan £73

9. OTHER OPTIONAL EQUIPHENT...sssssnnanassaesesssssnsmmmnnn 2-10

1. IHNTRODUOCTION
1.01 This section describes the system hardware:

Stabtion Instruments

Direct Station Selecrtor/Busy Lamp Field [DS&8) Unit
Key Service Unit (KSU)

Cabling and the Main Distribution Frame (MDF)

SMDR and Diagnestic Programming Terminal Regquirements
system Bakbbery Back=up

Music=0On-Hold Module

Other Optional Equipment

L 3K B X N BN N BN

1.02 The &18 system has capacity for & Central Office (C.0.]
lines, 16 multi-line keysets and 16 Direct Statieon Selectar/Busy
Lamp Field {(DS$) Units., The 1232 system has capacity for 12 C.0.
lines, 32 multi=line keysets and 32 DS5's.
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1.03 Photographs of the kevsets, DS5's, and KsU's are laocated at
the end of this secticn., For ingtallation methods, refer ta the
INSTALLATION section.

£, STATION INSTRUMENTS

2.01 Three different models of multi=line keysets are available
Eor use on the system: the 616, 1232, and 2480 keysets. Fhoto=
graphs of the keysebs appear on pages 2-11 to 2-16,

2.02 Each model has a different number of C.0. line keys. The
6l kevyset has six C.0. line keys, and the 1232 keyset has 12.
The 2480 keysets, with 24 C.0., line keys, are recommended for use
where the ability to expand and upgrade the egquipment without
purchasing new keysets iz desired. [2480 kevsebs are compatible
with Inter=Tel's larger 2456 and 32X128 systems.) If desired,
combrinations of the different keysets may be used on the same
Eystem.

ROTE: 616 keysets used on the 1232 gystem can access C.0. lines
one through six only,

2,03 FKeysets are eguipped with a pushbutton keypad, C.0. Line
keys, six Esature keys, an internal speaker, and vaice volume and
ring wvolume controls. Full=duplex, handsfree answer-back canver=
sation ia a standard keyaset feature on received intercom calls.
Keysets have a switch-enabled internal microphone for full-
duplex, handsfree operation on outside calls with the optional
Spoakerphone Kit ([(part no, B2E,1033) and Desk Epeaker ([part no.
828.1027) added.

2.04 The keyset dimensions are given below:

6le, 1232, 2480
Eeyset Dimensions

Height 3.5 in,
Width 7.5 in.
Depth 2 in.
Weight 2.5 1lhs,

3. DIRECT STATION SELECTOR/BUSY LAMP FIELD (DSS) UNIT

3.01 A Direct Station Selector/Busy Lamp Field is an optional
device which, when attached te a multi-line keyvset, allows a user
to access any sbtation by pressing the corresponding DES key. The
lamps under the DSS keys comprise the busy lamp field, which in-
dicates the condition of each atation (idle, busy, in Do=-Not-
Disturk, btransferred call recalling) by different flash rates,
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3.02 D55 units may be powered from an AC outlet or from the RKey
Service Unit (KSU0) power supply. When AC powered, one DS5 may bDe
connected to each multi-line keyset. An optional AC transformer
(part no. B806.1009) is reqguired, When AC power is inaccessible,
up ko two DSS5's may be powered by the KSU (two Station printed
circuit boards can suppert ohe S5 each)., K50 and AC powered
D55's may be mixed on the same system. ERefer to pages 2-17 and
Z2=18 for photographs.

3.03 The DES dimensions are given below:

LSS Dimensions

Height 3.5 in.
Width 7.2 in.
Depth 9 in,
Weight 1,88 1lbs.

4. EKEY SERVICE UNIT (ESU)
&. ESU DESCRIFTION

4.01 The K30 houses the cardfile and printed circuit boards
{PCB"s). It performs all control and switching activities for
the system, detects incoming ecalls, processes data-controlled
feature=s, and controls the interaction bebtwean keaysets, C.0.
linez, and intercom channels., ERefer to pages 2-19 and 2-20 for
phatographs.

4.02 The system 1s a microprogessor-controlled, bime division
muyltiplexed system, Memory includes 24K bytes ROM and 2K bytes
RAM in the microprocessor on the Central PFrocessing Unit {(CPU)
printed circuit board (PCRB)., An eight-bit microprocassor in each
kayset communicates with the master processoar an the CPRU PCH.
Speech channels are diwvided as fallows:

Speech 6l6 1232
Channels System System
C.0, lines & 12
Intercam ] 3 or 5™
Husic=0n=Hold 1 1

*When the sixth COU PCB is installed on the 1232 system, there
are kthree intercom channels instead of five.

Page 2-3
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4.03 The ESU is wall mounted when powered by the 340.06 or
340.07 power supplies. When system battery back-up iz reguired,
the E3U is installed in a cabinet with the 680.06 power supply.
The 616 cardfile has nine PCB slots and the 1232 cardfile has 16
PCB sloks: each ©f the PCB'3 is described in Section E. Dimen-
zions of the KSU's are given below:

616 KsU 1232 ESU Battery Back-up
Dimensions Pimensions ESU Dimensions
B=aight 9.5 in, Height 9.5 im. Height 25.% in.
Wideh 13.5 in. Width 21.75 in. Width 27 in.
Depth 11.25 in. Dexpth 11.25 in, Depth 19 in.
wWeight 12 Lbs. Weight 13 lbs.

B. SYS5TEM POWER SUOFPLY

4,04 The power supply (340,06, 340,07, or 680.06) provides power
to the KSU, all stations, and up to two DSS5 units. It requires
an isolated, dedicated 1053-125%vVaC, 13a, 57=62Hz, single-phase
commercial power source,

4.05 The 680,06 power supply is equipped to charge batteries
that will provide back-up power to the system during a power out-
age or "brown-out® ecenditicon. The batteries are opticnal and are
supplied by the customer. Refer to page 2-8, SYSTEM BATTERY
BACK=1IP, for more information.

4,06 The maximum power cukputs for each power supply are shown
balaw:

340.06 Power Supply 340,07 Power Supply 680.06 Power Supply
+3VDE, BA +5VDC, 11a +5VDRE, 20A

=12vDs, 0.3A =12vDc, 0.3A =12vDC, 0.5A
+30vone, 1l,.Ba +30VEDC, 4A +30vDC, Ba

+2BVDT battery
flaoat voltage, 24

C. ENVIRONMENTAL REQUIREMENTS

4,07 The environmental reguirements for the KSU are as follows:

Requirements In Operation In Storage
Temparaturs 329 po 80° F 4% to 185° F
Humidity Z20% to B3% 0% to 5%

(Han=Condensing)

Altituda Up to 10,000 ft. Up to 40,000 ft.

Fage 2-4
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0. CENTRAL OQFFICE (C.0.) LINE CHARACTERISTICS

Characteristics

Loss from TELCO network bto C.0. lines ade

REinger Eguivalende D:Qﬁ

Ringing Woltage 40VAC RMS minimum
Protection

Tip-to-Ring 360V transient

MOTE: Also refer to page Z-6, Central Dffice Unit FCH.

E. PFRINTED CIRCUIT BOARDS (PCB'S)

4.08 The wvarious printed eircuit boards are described below.
Photagraphs of the PCB's appear in the INSTALLATION section.

Central Processing Onit {(CPU)Y PCH

4.09 The CPU PCE contains the main contralling microprocessor
and itz associated control, logic, and memory cilrcuilts. This
includeas the central processor with up to 24K bytes of ROM
storage, 2K bytes of RAM storage, an RS232C port, system clocks,
internal Music-On=Hold circuitry, and a battery for data base
protection,

4.10 The CPU PCE provides central software control for the KSU,
1t functions under the contrel of a generic program, sStored in
the ROM, which is activated when the system is initialized.

4,11 The 25-pin subminiature "D" female connector on the front
of the CFO0 PCB is the R5232C interface. It is the connection
point for the Station Message Detail Recording (SMDR] ocutput
device and diagnostic programming terminal, Refer to page 2Z-7,
SMDR AND DIAGHOSTIC PROGRAMMING TERMINAL REQUIREMENTES, for more
information,

4,12 Music-On-Held is provided by a synthesized music chip on
the POB. 1f desired, an external music source may be conneched
to the system with an optional Music-On-Hold module {(part no.
i40.23) added. The module attaches to the CPFU PFCE and provides
additional circuitry and a l1/8-inch mini-phone Jack for the
external music source interface. Refer Lo page 2-9, MUSIC-ON-
HOLD MODULE, for more information.

Page 2=5
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4,13 The battery ON/0FPF jumper on the CPU PCB is shipped in the
open [out of circuit) position to protect the hattery. It should
be moved to the claosed position during installatieon te probtect
the programmed information that i3 stored in fheoistomer's data
base. If the Pbattery is Eully charged, the data base will be
protected for a maximum of 25 days. Allew two davs for the bat-
tery to charge aftar installing the CPU PCRE,

Central Office OUOmit (COO) PCH

4.14 Each COU PCB has circuitry for two C.0., lines. The &16
system has ecapacity for up te six two=way lines (three COU
FCB's). The 1232 system has capacity for 12 lines (six PCB's).

Each COU PCE is configured for DIMF signalling, but some or all
of the lines can be canverted to dial-pulse signalling using the

Rotary Conversion EKit (part no. B28.1032).

4,15 Each of Ehe Ewo circuibks on a COU PCHB is assigned a circuit
number by the PCB's physical lecation in the KSU and the location
of the circuit on the PZE. The PCE inserted into COU slot 1 is
assigned lines 1 and 2, (ecircuits 1.1 to 1.2) top to bottom. The
slot 2 PCEB is assigned lines 3 and 4 (circuits 2.1 to 2.2), and
B AN .

Station [(STH) PCB'"S

4,168 There may be four 5TH PCBE's in the 616 system and eight in
" the 1232 system, Each 3TH PCB has the circuitry for up to four
keyvsets. As described on page 2-3, two STHN PLCB's may support one
D58 unit each, for a maximum of twoe DS5's powered by the system.

4.17 Each of the four circuits on a STH PCB is assigned a cir-
cuit number by the PCR's physical locatien in the ESU and the
locatkion of the circuit on the PCB. The first digit of the cir-
cuit number identifies a PCB slot. The second digit identifies
one of the feur cireuits on the PCB. For example, circuit number
2.3 identifies the third c¢circuit on the second STH PCB and is
assigned extensisan {(intercom) number 16. The circults are
assigned intereom numbers when the system iz initialized and
cannot be changed.

4.18 There is a la slow-plow fuse on the STH PCB to protect the
K3l From foareign wvoltages/currents from the stations connected to
the PCE. Fuses may be obtained from electronic supply cubletbs.

Fage 2-6
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Conference (CHF) PCH

4.19 The CNF PCB provides the cirvcuitry for up te twe three-way
conferences (one inside and two outside parties, or one outside
and two inside parties). Conference calls are amplified so that
all parties have normal volume.

5. CABLING AND THE MAIN DISTRIBUTION FRAME (MDF)

5.01 Three-palr cable serves all stations, The station cables
are terminated on six-conductor modular jack assemblies., Connec—
tions between keysets and the STN PCB's in the ESU may be made
directly (Methed A) or on the MDF (Metheod B). Refer to the IN-
STALLATION section for a description of both methods, If Method
B is used, the MDF is made up of special Siemens terminal blocks
{part no. S66M450-MPE]. If the Siemens blocks are wnavailable,
sii—-conductor moedular jack assemblies <an be used,

5.02 The C.D. lines, as specified in FCC regulations, should be
terminated on telephone company RJ14C jacks or RJ21X blocks, If
terminated on RJ14C jacks, the €.0, lines are then connected to
the CoU PCB's by two-palr line cords., I1E£ the C,0. lines are ter-
minated on RJ21X blocks, cross-connect cable is used to terminate
the ©.0, lipes onto four—-conductor modular jack assemblies, Two-
pair line cord is then run between the modular jack assemblies
and the COU PCR's.,

5.03 All terminal blocks, cables, line cords, connectors and
modular jack assemblies are telephone industry standard and are
available from electronisc supply outlets,

6. SHMDE AND DIAGNOSTIC PROGRAMMING TERMIKRAL REQUIREMENTS

6£.01 The following reguirements must bBe met for the SMDRE output
deviee or a diagnostic programming terminal teo be connected to
the sysbem.

h. FEoth devices must be RS232C compatible and have a male
25-pin subminiature *D% connector, Refer ko page 3-52
far a pin=-out of the connector.

B. Both devices must be formatted for serial ASCII with no
parity and must have full=duplex communications capabil-
ity.

", HBoth devices must communicacte at 300 bauad.

Page 23=7
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7. SYSTEM BATTERY BACE-UP

7,01 System battery back=up (Kit part no, 340.02) is an optional
Egature that allows customer-provided batteries to be connected
to the system to prevent loss of service in the event of a power

Eailure., The batteries are charged by the 680,06 power supply,
which iz mounked im &8 cahipe® wikh the &16 or 1232 KSU. Inter=

Tel recommends Globe Battery's lead calcium grid Type B battery
line, based on cost, compatibility with power supply chargers,
back-up time, number of batteries reguired, and availability.

MOTE: The 340.06 and 340.07 power supplies are not egquipped with
battery chargers. If desired, a Tripp-lite Standby Supply
can he connecterd to the power supply to provide back-up
power. For the 340.06 power supply, use Tripp-lite part
no. SBI0OLVC:; for the 340.07, use part no, SB400LWVC.

7.02 Batteries may be placed in a battery compartment (part no.
823.1075). The compartment measures 12 inches high X 19 inches
wide X 9 inches deep. To protect wires coming out of the com—
partment, use either l1/2-inch electrical-metallic tubing (EMT) or
a HE¥CO-tvype straim relief connector.

NOTE: Batteries connected in series form a "string.” If de-
sired, connect two strings in parallel to double the AR
rating, which results in longer discharge rates; the volt-
age level remains the same.

7.03 The 6l6 system reguires:

B, Two Globe $#GC1245 batteries (12 woles, 4.5 AH B 20 hr.
rate) connected in series to provide 374 to 1-1/2 hours
of back-up time. The batteries fit inside the K3U.

OR, B. Two Globe #GC12230 batteries (12 wolts, 23.0 AH 8 20
hr. rate) connected in series to provide T to 12 hours
of back-up time. The batteries fit inside one battery
compartment .

7,04 The 1232 system reguirest

A, Two Globe #GC12230 batteries {12 wvolts, 23,0 RH 8 20
hr. rate} connected in series to provide 3 to 7 hours
of back=-up time. The batteries fit inside one battery
compartment.

DR, B, Two Globe $GCL2B00 patteries (12 wolts, 80,0 ad @& 20
ht. rate) connected in series to provide 12 to 28 hours
of back-up time. Batteries fit inside two battery com-—
partments. Each batkery weighs about 50 pounds sach.

Paga 2-8
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7.05 Batteries must be fully charged when they are installed.
Charge batteries individuwally using a constant-voltage current-
limited charger with less than three percent ripple, The charge
voltage must be set to 2.3 volts per cell. Be carcful not to

damage the batteries by overcharging them. Mew Globe batteries
require 25 days of float voltage or 25-30 discharge cycles to
attain full capacity. Initial capacity is 80 percent of rated
capacity.

T7.06 21l hatteries should be of the same age and AH rating,
Globe dates batteries by stamping them with a date code. For
eaxample: 410-B, where d4=last digit of year, l0=month, and BE=typoc
aof electrolyte,

7.07 If a battery in a string needs to be replaced, the age of
the string will determine if a fresh battery can be added, If
the string is two to three years cold, adding a fresh battery will
reduce the 1life of the entire string. This is because a fresh
hattery will he overcharged, while the clder batteries are under-
charged.

7.08B These batteries give off explosive and corrosive gas. T
reduce the effects of this gas, place the batteries in a well-
ventilated room and coat the terminals with an anti-corrosive
agent. Do not store batteries; they will self-discharge, and
their capacity decreases with age. If you must store batterles,
recharge them every six months. Recharge bime may vary depending
on the current limit of the charger and the battery charge,

7.0% If you find it necessary te consider another manufacturer's
battery, or regulre longer system battery back-up time, contact
Inter-Tel's Customer Support Department,

B. MUSIC-ON-HOLD MODULE

B.01 As an alternative to synthesized music, an external music
source can be connected ko the system with the addition of an
optional Musie-0On=-Hold module (part no. 340,.23), The module
attaches to the CPU PCEB and provides interface circuitry and an
input connection for the external music source.,

8.02 A l/8B=inch mini-phone jack on the front edge of the Music-
On-Hold module is the input econnection for the external music
SOUrce. An AGC circuit in the module automatically holds the
volume to a predetermined lewel that is slightly lower than the
normal wvoice wolume, as regquired by FCC regulations. Optimal
input level is 1 VEMS.

Page Z2-9
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9. OTHER OPTIONAL EQUIPMENT

9,01 The following optienal equipment is awvailable from Inter=-
Tal:

A. Speakerphone Kit (part no, 528.1033): The module con-
nacts to multi=line keysets along with the Desk Speaker
{part no. 828,1027) for full-duplex handsfree operation
on outside calls.

B. PLT-? Headset Adapter ({(part no, H828,1031): Connects to
multi-line keysets to allow the use of industry-standard
carbon-microphens headsets.

., Hearing-Aid Compatible Receiver (part no, 828,.1046):
Replaces kthe standard receiver unit for compatibility
with inductive pick-up hearing aids. There is ne velume
adjustment.

D. Loud-Ringing Adapter (part no., 828.1031}): Connscts to a
multi-1line keyset to allow the use of an external ringing
device.

8.02 Inter-Tel recommends the Walker Amplified Handset (part no.
WE-K-6X) and Handset Amplifier (part no. W10) fer hard-of-hearing
users who reguire adjustable wolume control, The amplified hand=-
set is compatible with all Inter-Tel multi=line keysets; special
wiring into the keyset is reguired. The handset amplifier is
compatible with all Inter-Tel keysets.

9.03 The following customer-provided eguipment also may be added
tc the system. Each item is discussed in another section of the
manual.

A. External Paging Speakers and hmplifiers: Refer to page
5-37.

BE. External Ringing Devices: Refaer to paragraph .01 (o),
Loud-Ringing Adapier, above.

C. EBxternal Music Source (radio, tspe recorder, etc.):
Refer to pages 2-9 and 3-53.

FPage 2-110
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FIGUORE 2=1. 616 PHOEMIX EEYSET

FUSHEUTTON KEYPAD VOICE VOLUME CONTROL

RING WOLUME CONTROL

INTERMNAL SZSPEAKER

6 CO. LIME EETS

> > >

A'& FEATURE KEYS
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FIGURE 2-2. 6l6 HITEC EEY3ET

YOICE YOLUME CONTROL

éf}lpumﬂmTﬁm KETYPALCS
A & FEATURE KEYS
A £ C.0 LINE KEYE

RING VOLUME CONTROL

[>[>[>

INTERMAL SPEAKER
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FIGURE Z-3, 1232 PHOENIX KEYSET

& PUSHEUTTON KEYPADS é YOHEE WOLUME CONTROL
& & FEATURE KEYS A RING YOLUME CoONTROL
A 12 C.0, LINE KEYS & INTERMAL SPEAKER
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FIGURE 2-4. 1232 HITEC EEYSET

& PUSHBUTTON KEYPADS é VOICE VELUME CONTROL
él & FEATURE KETS A RING YOLUME ©CONTROL
é‘ 12 C.0. LINE KEYS & INTERMAL SPEAKER
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FIGURE 2-5. 2480 PHOENIX EEYSET

& FUSHEUTTON KETPAD & VOICE VOLUME CONTROL
é 24 C0. LINE KETS & RING WOLUME CONTROL
&E FEATURE KEYS INTERNAL SPEAKER

Page 2=15



INTER-TEL PRACTICES SYSTEM SPECIFICATIONS
6l6/1232 INSTALLATION & MAINTEMAMNCE Issue 2, Apr. 1985

FIGURE 2—-6. 2480 HITEC EEYSET

/1, PUSHEUTTON KEYPAD & VOICE VOLUME GONTROL
/i\a 24 G.0. LINE KEYS & RING VOLUME CONTROL
é & FEATURE KEYS IHTEHHI-I. SPEAKER
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FIGURE 2-7. PHOEMIX D55 I

32 DIRECT STAT ECTOR
e I L d A 3 DSS FEATURE KEYS
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FIGURE 2-B. HITEC D55 I

&!E DIRECT STATHOW SELECTORS &1 s FEATURE KETS
ERPSY LAMF FIELD KETF
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FIGURE 2-9. 616 EEY SERVICE URIT (KSU)

— T
I
& CARDFILE Cé\_\- REEAZE CONNECTOR
é HODULAR JACE & MODUL AR JACK
FOE EACH STATION FOR 2 C.0. LINEF
PROGALMMING
pIF SWITCHEE
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PFICURE 2=10. 1232 EEY SERVICE UNIT (ESU)

& CARDFILE & RSZ3ZC COMNECTOR
A MODULAR JACK MODULAR JACK
FOR EACH STATIOM FolRr 2 C.0. LINES
EROGRAMMIN
0P SWITCHE
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1. INTRODUCTION

1.01 This section describes the recommended procedures for in=
stalling the system hardware. Refer to SYSTEM SPECIFICATIONE for
hardware descriptions.

2. PRE-INSTALLATION PLANNING

A. BSITE PLANNIRG

2.01 Before installing the eguipment, select a centralized lo-

cation for the KSU that will minimize cable run lengths from ecach
station, and provide the proper environmental conditions.

a, Access to an isolated, dedieated 105-125val, 15A, 57-63Hz
single-phase commercial power source,

HOTE: This must be an isolated, dedicated AC input Eor
proper eoperation. The ground wire must be dedicated Lo
this outlet. FRun the power, neutral, and ground wires
directly Erom the breaker box to the KE2U outlet,

B, Select the ESU location to minimize cable run length,
Refar to S5TATION LOOP RESISTANCE TEST on page 31-12 for
loop resistance limits.

. FPlace the equipment in a <¢limate=gcontrolled Foom. The
KSH‘ internal temperature must be maintained at 13% F Eta
a0~ F, and the room temperature must not excecd BODT F.

d. Do not permit the eguipment to be subjected to direct
sunlight, high humidity, heat radiation, dust, or strong
magnetic fields (such as heavy mobtors or large copy
machinas).

“, Provide ample air space around the power supply or
hattery back-up EKESU; the power supplies are convection
cooled, Flace the battery back=up KEU [(mounbed in
cabinet]) at lIeast four inches from any wall and WEVER =set
anycthing on top of it.

£f. When wall mounting any eguipment, select a wall that is
strong encugh to support bwice as much weight as the
eguipment to be mounted. The ESU weighs approximately
12-18 pounds; the keyset weighs approximately 2.5 pounds.
Equipment dimensions appear on page 2=-4,

Page 3-3
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A 4X6=foot area is reguired for mounting the Main Dis-
tribution Frame (MDF),. This is sufficient to wall mount
the KSU and attach the terminal block(s) and peripheral
equipment .

Allow space for optional eguipment [(the SMDR cutput de-
vice, system back-up batkteries, and amplifiers).

TOLS AND SUPPLIES REQUIRED

A

A digital voltmeter with an accuracy of +0,5% or better
is regquired te set critical voltage levels in the station
ingtrumenkts, check the power supply, and ensure the cor-
rect wiring of the modular jack assemblies.

& grounding terminal and 10AWG wire for grounding the
ES0.

Standard telephone hand kbools.
For C.0. lines:
(1) If the .0, lines are terminated on anm RJ2Z1X block:
-—Four-coenductor modular jack assemblies to ter-
minate the lines on the MDF. You will need one

assembly for every two lines.

-=Cross=-connact cable to terminate the RJZLIX blocks
to the four-conductor modular jack assemblies.

{2y To connecst the C.0. lines from the cross-connected
jacks on the MDF (or the RJ14C jacks] to the jacks
on the Central Office Unit (COU)} PCB's, you will
nead two-pair mod-to-mod line cords.,

For Stacion Installationsg:

{l1) Three-pair {(six-conductor) cable to run frem the ES0
location te the station locaticns.

{2) Six-conducteor modular jack assemblies to connect to
the station end of the cable.

{3) For station installations terminated directly £from

the stations to the PCB's in the ESU (refer to page
3-9 for Method &):

--5ix-pin modular plugs to attach to the ESU end of
the three-pair cable (STHN PCBE's have mnodular
jacksl.

-—4 PFuturonics crimping teoeol, part no. MCT=-65, to

attach the modular plugs.
Fage 3-4
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OR, [4) Por station installations terminated from the sta-
tian to the MDF and then to the PCR's in the ESU
irefer to page 3-10 for Method B):

—-=Siemene terminal blocks(s) with 168 six-pin modular
jacks, part no. S66450-MPE, to mount on the MDF.
If not available, use six=-conductor modular jack
assemblies (one per station).

==Three-pair mod-to=-mod line cords to connect the

terminal blocks on the MDF to the modular jacks on
Lhae STH BCR'=.

3. THE MAINM DISTRIBUTION FRAME (MDF)

3.01 The MDF iz the point at which the ESU, the stations, and
the C.0. lines are connected to one another. It iz extremely
important that this be done accurately.

3.02 TInstall a 4X6-foot, 31/4-inch plywood backboard on the wall.
This is the surface that the required eguipment is mounted on.

4. STATION CABLING

4.01 There are two ways to terminate the station cables, Method
A connects station cables directly to the STH PCE's in the EKSU
(refer teo Figure 3-1 on page 3-6), Method B first terminates the
station cables on terminal blocks on the MDF; the blocks are then
connected to the STH PCE's using mod-to=mod line cords (refer Lo
Figure 3-2 on page 3=71!.

4.02 The preferred installation, Method B, provides the most
reliable connections and is the easiest to service. With Methad
A, modular plugs are attached to the KSU end of the twisted
cables, which offers a less reliable connection.

4.03 Floor plans should be develeoped te aid in proper station
wiring inm & star configuration from the ESU. Prepare a cable
identification plan using circuit numbers. Both ends of every
cable should be labeled wikh the staktion circuit pnumber. )

4,04 Circuit numbers are assigned as shown on the next page,
The &l& system may have up to four Statieon S5TH PCB's; the 1232
Eystem uses up to eight 5THN PCB's, Each STHN PCE supporks four
stations. The first digit of the cireuit number identifies a PCB
slot. The second digit identifies one of the four circuits on
the PCRHR, For example, circuit number 2.3 identifies the rcthird
circuit on the second STHN PCBE and is  assigned extension
{intercom} number 16.

Fage 3-5
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FIGIRE 3-2, HMETHOD B (MDF CONNECTION) LAYOOT

— e e

*C.0. lines terminated on RJIZ1IYE Blocks are cprass—-connected to
four-conductor modular jack assemblies,
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A. RUHNNING CABLE

4,05 Run three-pair cable Lo each station location shown on the
Floor plan. Label both ends of every cable with the circulb num=
ber. Fallow these guidelines:

a. Avoid running cable parallel to flucrescent light £fix-
tures or AC lines not in conduit. If it is unaveoidable,
run the station cable at right angles ko the obstacles.

h, Do not run station cables inside electrical conduilt al=
ready occupied by AC power cables.

~. Do naot run station cables near eguipment with electric
motors or past streng magnetie fields, such as large copy
machines or are welding eguipment.

d. Do not place station cables where they will be stapped on
or rolled over by office furniture,

&. Hot pre-wires are HOT permitted, If any pre-wiring 1s to
be performed, ensure that none of the unused station ca-
bles are connected to the STN PCB's, Hot pre-wires may
transmit data errors ko the KSU, causing erratic system
performance.

£, rable length limits are specified on page 3-12, STATION
LOOP RESISTANCE TEST.

B. TERMINATING THE STATION CABLES AT THE STATION

4,06 Terminate the station end of each three-pair cable on a
six-conductor modular jack assembly as shown below. De nob mount
the modular jack assemblies on the wall at this time; they will
be mounted when the keyset is installed.

FIGURE 3-3. STATION MODULAR JACK ASSEMBLY WIRING

996
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o
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5. METHOD A STATION CABLE CONNECTIOR (DIRECT ES0 CONMECTION)

E.01 After each station cable has been terminated on o a mﬂdu}ar
jack assembly, prepare the other end of each cable for connection

to the KSU.
HOTE: Thiz method does not provide the most reliable connec-

tions.

t1) Enszure that the free end of each cable is coerrectly
labeled with the circuit number.

£2) Attach a sizx=pin modular plug to the free end of each
cable using the Futuronics crimping tool. Refer to
Figure 3-4 below,

(3] Leave the cables unattackhed until the ESD iz installed.
They will be plugged into corresponding station jacks on
the S5THM PCR's.,

(4} Perform the Station Loop Resistance Test on page 3=12.

FIGURE 3-4, METHOD A STATION CABLE TERMINATIONS

T
EET™
SET

SIx =PI
MODUL AR FLLUG i

NOTE:CLIP FACING
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6. METHOD B STATION CABLE CONNECTION (MDF CONMECTION )

MOTE: Thnis is the recommended method for cabling statlions, It
provides the mast reliable connactions and iz the sasiest Lo ser-
vice .,

6.01 The 6ALl6 system reguiras one Siemens terminal bleock (part
no. SHEEMAS0=MPE)] or 16 six=conductor modular jack assemblies; the
1212 system requires two blocks or 32 medular jack assemblies.
Mount the terminal bleck(s) or modular jack assemblies on the
MDF.

6.02 Terminate the free e¢nds of the station cables on the MDF as
Follows:

i1} Ensure that the free end of each cable is correctly
labeled with the circult number.

{2) For Siemens block connections only: Punch down the
cable on the block as shown in Figure 3-6 on the naxt
paga. The first eight statien cables should he punched
down on the left side of the block: the next eight sta-
tion cables should be punched deown on the right side of
the blaock.

R, For medular jack assembly connecbions only: Terminate
aach cable on a medular jack assembly as shown in Figur#
31-5 below. Note that the WHITE/BLUE pair is reversed
from the normal station modular jack assembly wiring.

{3)] Parform the Station Loop Resistance Test on page 3-12.

6.03 Three-pair mod-to=mod line cords are used to connect Lhe
MDF to the STN PCE's after the KSU has been installed. Refer to
page 3-37, CONHECTIHNG STATION AND C.0. LINE CABLES TO THE K511,
for more information.

FIGORE 3-5. MDF MODULAR JACK ASSEMBLY WIRING
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METHOD B STATION CABLE TERMINATIONS

FIGURE 3—6.
3- PAIR
LINE CORD
i
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/ﬂ AN [ | (
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NOTE: MEASURE +30 t6VDC ON RED TERMINAL
GROUND ON GREEN TERMINAL.

Page 3-11

L= ™ o o |



INTER-TEL PRACTICES INSTALLATION
6161232 INSTALLATION & MAINTENANCE Issue 2, Apr. 1985

7. STATION LOOP RESISTANCE TEST

7.01 For Method & Connections Only (Direct KSU Connection]):
Measure the loop resistance of each station cable. 1f the KsU
has been installed, turn off the poOWwer.

{1} Ensure that the station cables are not connected to the
STH PCB's, and that no station instruments are connected
to the station modular jack assemblies,

{2) Using a spare six-conductor medular jack assembly, make
a test jack by placing a short across the RED and GREEN
wires, the BLACE and YBLLOW wires, and the WHITE and
BLUE wires.

{3} Plug the ES0 end of one station cable into the test
jack.

{47 At the station end of the cable, measure the resistance
scross the BRED/GREEEN, the BLACE/YELLOW, and the BLUES
WHITE pairs on kthe station medular jack assembly. The
resistance must not exceed 45 ohms (Keysets with or
without AC powered DSS's) or 15 ohms (keysets with DC
powered DSS5's). As a guide, 45 ohms is equivalent to a
I4aWE cable run of 877 feet or less (one-way); 13 ohms
f5 equivalent to a cable run of 2831 feet or less ({(one-
way ).

NOTE: When other than 24AWG line cord is used or when a
lenger cable run is necessary, the loop resistance mea-
surements and a voltage of +13VDC must be maintained at
thae station moadular jack assembly. Excessive and/or
high resistance connections will increase the resistance
af a cable, which reduces the allowable cable run
length., To decreasas cable resistance, use larger gauge
(smaller AWG number) or multiple Z24AWG wires for Ethe
powalr pair.

{5} Repeat this test for each station,
7.02 For Method B Connections Only (MDF Cennection): Measure

the loop resistance of each station cable, If the ESU has been
installed, turn off the power.

{1 Ensure that the station cables are not connected to the
gTN PCRB's and that no station instrumenkts are connected
ta the startion modular jack assenblies.

(2] Using a spare six-conductor medular jack assembly, make
a test jack by placing a short across the RED and GREEHN

wires, the BLACE and YELLOW wires, and the WHITE and
BLUE wires.

Fage 3-12
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{3} Plug one end of a three-pair line cord into the station
modular jack on the Siemens block or modular jack assem-
51y on the MDF. Plug the other end of the line cord in-
tr the test jack.

(4] At the =station end of the cable, measure the resistance
across the RED/GREEN, the BLACKE/YELLOW, and the BLUE/S
WHITE pairs on the station modular jack assembly. The
resistance, must not exceed 45 ohms (keysets with or
without AC powered DSS's) or 15 ohms (keysebs with DO

powered DS5's). As a guide, 45 ohms is eguivalent to a
2Z4AWG cable run of 877 feet or less (one-way); 15 ohms
is eguivalent to a cable run of 283 feet or less lone-
wayv .

NOTE: When other than 24AWG line cord is used or when a
langer cable run is necessary, the loop resistance mea-
surements and a voltage of +13VDC must be maintained at
the station modular jack assembly. Excessive and/or
high resistance connections will increase the resistance
of a cable, which reduces the allewable cable run
length. To decrease cable resistance, use larger gauge
(smaller AWSG number) or multiple 24AWG wires for the
power palr.

(5} Repeat this test for sach station.

#. CONHECTING THE C.0. LINES

HOTE: The single modular jack on a COU PCB and the RJ14C jack
provide terminations for twe C.0. lines.

8,01 For C.0, lines terminated on RJ14C jacks only: Plug one
end of a six-foot two-pair mod=to-mod line cord into each of the
telephone company RJIL4AC jacks. Label both ends of the cords with
the ¢.0, line numbers. Leave the free ends unattached; they will
be plugged into the C©.0. line jacks on the COU PCRB's after the
K50 has been installed.

B,02 For C.0, lines terminated on an RJIZ1Y bloock only: Using
crass—-connect cable, terminate the C,0, lines from the telephone
company RJ21X block to the four-conductor modular jack assemblies
{twe C.0. lines per jack). As shown in Figure 3-7 on the next
paga, the Tip and Ring circuits of the first line should be con-=
necred to the GREEN and RED terminals, respectively. The Tip and
Ring gcircuits of the second line should be connected to the
YELLOW and BLACE terminals, respectively. Mount the modular
jacks on the MDF. Flug one end of a six-foot two-pair mod-to-mod
line cord into each of the modular jack assemblies. Label both
ends of the cords with the C.0. line numbers. Leave the £fres
ends unattached; they will he plugged into the C.O. linae jacks on
the COU PCB's after the KS0 is installed.

Fage 3-13
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8.03 Lightning Protection: To protsct the system from lightning
surges, gas discharge tubes may be installed on the C.0. lines
between the RJ14C jack or RJIZ1X block and the COU PCB's. 'I"::lﬁ
discharge tubes should absorb and filter low=level surge potentl-

als an the C.0. lines.

FIGURE 3-7. C.0. LINE MODULAR JACK ASSEMBLY WIRING
AND COMNECTION TO THE COUO FCB
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9. UNPACEING THE EQUIPMEHNT
9.01 Unpack and inspect the KSU equipment as follows:

{1} Check the eguipment against the packing slip, and in-
spect it for damage. If equipment is missing or dam-
aged, contact Inter=Tel's Order Processing Department
immediabely.

{2) Check all PCB assemblies as follows:

a. Handle all PCE's by the edges only. The PCB assem-
blies contain static-sensitive components.

b, Check the rear {solder side}) of each PCE to ensure
no shipping foam or tape is attached,

. Inspect gach PCR for shorted components.

2. The Central Office Unit (COU) PCB's have integrated
circuits miszsing freom sockets D20A and U20BE, Refer
Lo Figure 3=17 on page 3=34 for sockeb locations,
If any additional circuiks are missing, contact
Inter-Tel's Customer Support Department.

e, Return all PCBE's to their protective anti-static
bags until they are installed in the KSU.

10. IRSTALLING THE 6lé OR 1232 ESD

A. WALL MOOHMTING THE ES0 CARDFILE

NOTE: For systems eguipped with battery back-up, proceed to page
3-21, INSTALLING THE BATTERY BACK-UPF KSU,

10,01 Mount the cardfile on the MDF as follows:
fl1) Positien the cardfile on the MDF, allowing room above
it £or the power supply as shown in Figure 3-2 on page
3=7,

(2} Mark the location of the mounting screw holes,

{3) Drive a screw into the center of each mounting hole
marking, allowing the head of the screw to protrude

slightly.,

(4} Hang the cardfile on the screws. Adjust the screws if
necessary to ensure that the cardfile i3 securely
mounted,
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B. WALL MOUNTING THE POWER SUPPLY

HOTE 2 Par systems sguipped with battery back-up, proceed Lo
page 3-21, INSTALLING THE BATTERY BACK-UP KSU.

10.62 The 340.06 power supply is used with the 616 system, and
the 340.07 is used with the 1232. Mount the power supply on the
MDF as follows:

{1} Position the power supply above the cardfile so that
thera will be sufficient slack when the powaer cable is
connectead.,

{27 Mark the location of the mounting screw holes,

{1) Drive a screw into the center of each mounting hole
marking, allowing the head of the screw to protrude
glightly.

{4) Hang the power supply on the screws, Adjust the screws
if necessary to ensure that the power supply is secure-
Ly mountbed.

(5) Plug one end of the DC power cable into the power
supply socket and the other end into the socket on the
side of the cardfile as shown in Figure 3-8 on page
3-18,

{6) Do not plug in the AC power cord until the power supply
electrical test has been performed.
C. 340,06 AND 340.07 POWER SUPFLY ELECTRICAL TEST

HOTE: The battery back-up (680.06) power supply electrical test
iz located on page 3=-25.

10.03 Befare plugging in the AC power cord, perform the follow-
ing electrical checks:

{1) Inspect the fuses for correct voltage and current
rating and ensure that they are in working order:

340,06 340,07
Fl == 24, 1l15VAC 45, 115WVAC
F2 —— 3a, +30wWDcC 54, +30VDC

{2] Ensure that all switches are off and that there are no
PCE's installed in the cardfile.

(3} Plug the AC power cord into the designated isclated,
dedicated 105-125VAC, 60Hz, 15A outlet.

Page 3-16
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(4 Turn-on the ONSOFF switch.,

{5} Using a digital veltmeter, measure the following volt-
ages on the inside of the cardfile backplane as shown
in Figure 3-9 on page 3=19, If the wvoltage measure-
ments are not within limits, DO HOT PROCEED. Conbact
Inter-Tel's Customer Support Department.

Backplane Voltages

TP 1 to TP 2 +30 +6VDC
TP 3 to TP 4 -12 +1vDC
TP 5 to TP 4 +5.0 +0.1vDC

{6) 1f the volrtages are within limits, turn off the AC
power to the K50 and unplug the AC power cord.

D. WVOLTAGE SURGE PROTECTIOH

10,04 AC veltage surges may cause system malfunctions, mis-
registration, false logic, and damage to electronic components.
To prevent surges, Inter-Tel recommends the use of an AC line

conditioner or surge proteckor. The chosen device must:

a, Clip fast woltage transients at 300VDC nominal in 5
nanasaconds or laas,

b. Sustain the input veltage level when the AC source
drops below 9TVACD.

(=38 Prevent extranecus signals carried into the eguipment
on the AC input, even thought the AC outlet has an
isolated, dedicated circulk.

E. GROUNDIMG THE WALL-HOUNTED ESU

10,05 Osing l0AWG wire, ground the ES0 as follows:

i1} Ensure that the power cord is unplugged from Lhe AC
out let .,

(2] Mount a grounding terminal on the MDOF.
{3} Connect it to the earth ground and the ground lug on
Lhe side of the cardfile. Refer to Figure 3-10 on page
3-20.
HOTE: If a difference of potential exists between the third wire

lead on the local electrical circuit and the earth ground, noise
may develop on the system. If this cccurs, call an eleckrician,
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FIGURE 3-8. 340.06/340.07 CARDFILE AND POWER SUPPLY CONNECTIONS
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FIGURE 3-9., CARDFILE BACKPLANE WOLTAGE TEST POINTS
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FIGCUORE 3=-10. GROUMDING THE WALL-MOUHNTED ESU
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11. INSTALLING THE BATTERY BACE-UF KESU

NOTE: If you are nob installing the battery back=-up KEU and
6E0.06 power supply, procesd to page 3=27, INSTALLING THE PRINTED
CIRCUIT BOARD'S (PCB'S).

11.01 Svstems eguipped with bDattery back-up are powered by the

6B0.06 power supply, which is mounted in a KSU cabinet along with
the 618 or 1232 ESD cardfile,

K. THSTALLING THE CARDFILE ASSEMBLY
11.02 Ensure that you have the following items:

ESU Cabinet with 10 mounting screws.

Cardfile Assembly

# Package of 4 screws, 4 washers, 4 self-locking washers,
and 4 nuks

® 15 inches of l4AWG grounding wire

11.03 Install the cardfile assembly into the KSU cabinet as
follows (refer to Figure 3-11 eon the next pagel:

{1) Center the cardfile on the bottom of the cabinet.
There are two spacers on the bottom of the cardfile,

Mark the location of the two outermost holes on sach of
Ehe spacers.

(2) Remowve Ehe cardfile and drill four hoales in the floor
of the cabinet using a ,ll0=-inch drill bit.

{3) Replace the cardfile, lining up the screw holes of the
cardfile with the holes in the floor of the cabinet.

(4} Becure the cardfile to the floor of the cabinet using
Lhe screws, washers, self-locking washers, and pukbs.
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FIGURE 3-11. INSTALLING THE 616/1232 CARDFILE IN THE KSU CABINET
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B. INSTALLING THE 680.06 POWER SUPPLY FOR BATTERY BACE-UP

I F A RS REEE AR SRR R R R R RS R R EE R E LR ERE R EEREE S E]

* CAUTION =

* AC and battery back-up power must be off, *
dhkkhhkEdhhhkrzhhhEAd AN T EE e s e edrd e w ok deo® @b W

11.04 Install the power supply as follows:

{1) Connect the D{ power cable assembly wires to the power
supply as specified below and shown in Figure 3-12 on
the next page.

Power Cable Power Supply
Assembly Wire Connection Terminal
Blue + %

Drangs +5v

GEaean +5V Sense
Green/Black +5V Sense HReturn
Blue/Black +5V Return
Jrange/Black +5V Retburn

White +28V

White/Black +28V Return

Red =12V

Red/Black =12V HReturn
BlLack +Eattery
Black/White -Battery

{2) Lay the EKESU cabinet on its back and remove the top two
mounting screws on each side of the cabinet.

{3) Position the power supply in the cabinet above the card-
fFile, Reinstall the mounting SCrews.

(4} Plug the DC power cable assembly connector into the
socket on the side of the cardfile,

[5) Route the A cable and battery cables through the bhottom
or side cutout,

(6) Do not plug in the AC power cord until the power supply
electrical test has been performed.

MOTE: To install batteries, refer to page 3-405,

Page 3=23
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FIGURE 3=12.
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C. &80.0& POWER SUPPLY ELECTRICAL TEST (BATTERY BACK-UF ESU)

11.05 Before plugging in the ACZ power cord, percform the fol=
lowing electrical checks:

(1) Inspect the fuses for correct voltage and current
rating and ensure that they are in working order:

F1 —- Ba, 250VAC Slow Blow (115VAC Input)

F2 == 10a, 125VAC (+2BVDC)

F3 == BA, 125 (+5VDC)

F4 —-- 2.5A, 125vAaC (-12vDC)

F3 -= 20A, 250VAC Slow Blow (Battery Charger)

(2} Ensure that the AC line and battery switches are off,
and that there are no PCB's installed in the cardfile,

(3} Plug the AC power cord into the designated 105=125vac,
15a, 57-hihz source,

[4] Turn on the a7 line switch, The red indicator wwill
light.

{3) Using a digital voltmeter, measure the following velt-
ages on the inside of the cardfile backplane. Refer to
Figure 3-9 on page 3-12 for test point locations. I1f
voxltage measurements are not within limits, DO HOT
PROCEED, <Contact Inter=-Tel's Customer Support Deparit=
ment .

Backplane Voltages

TF 1 to TP 5 +5,0 +0,1VBC
TF 3 to TR 5 -12.0 iE.E?ﬁC
TF 4 v TP 2 +30 +6VDC {unregulated)

(6} If the voeltages are within limits, turn off the AD
power ta the KSU and unplug the AC power cord,

D. VOLTAGE SURGE PROTECTION

11.06 AC woltage surges may cause system malfunctions, mis-
registration, false logic, and damage to electronic components,
Te prevent surges, Inter-Tel recommends the wse of anm AC line

conditioner or surge protector. The chosen device must:

a. Clip fast woltage transients at 300VDC nominal in &
nanoseconds or less,

Fage 31=25
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b. Suystain the input wvoltage level when the AC source
drops below 97VAC.

c. Prevent extranecus signals earried inte the egquipment
an the AC input, even though the AC ocutlet has an
isolated, dedicated circuif.

E, OCROUNDING THE BATTERY BACE-UP ESU
11.07 Ground the ESU as follows:
{1} Ensure that the AC power cord is unplugged.

(2] Refer to Figure 3=13 below. Mount a grounding terminal
on the MDF. Using l0AWG wire, connect It to:

a. The earth ground.
B. The ground lug on the fleocr of the KS5U cabinet.

(3] Connect the EKESU cabinet to the cardfile by running khe
14AW3C wire:

a. From the ground lug on the Eloar of the cabinet to
the ground lug on the side of the cardfile.

bh. From the ground lug on the side of the cardfile to
the +5V return on the power supply.

NOTE: If a difference of potential exists between the third wire
lead on the local aelectrical circuit and the earth ground, nciss
may develop on the system. If this occurs, call an electrician.

FIGORE 3-13. GROUNDING THE BATTERY BACE-UOF ESU

Jlr-i BYW RETURM

f.lql AWE GROUND WIRE
POWER } SUPPLY ..-".":: EARTH
GROUMD
CARD FILE
I AWGE

GROUND WIRE

5]

BACK SIDE OF K3U
WITH DOOR REMOVED

Fage 3I=26&



INTER-TEL PRACTICES INSTALLATION
616/1232 IHSTALLATION & MAINTENANCE Issue 2, Apr. 1985

12, TIHSTALLING THE PRINTED CIRCUOIT BOARDS (MCB'S)
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*

CAOTION *
Inter-Tel recommends turning of£ the AC power *
when inserting or removing PCE's to prevent ®

glecktrical spikss. *
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A. CENTRAL PROCESSING UONIT (CPO) BCE

12.01 Refer to the next page for a photegraph. Install the CPU
FCB as follows:

(1}

{2)

(4]

(3)

(6}

Flace -the battery OH/0FF jumper in the ON position by
connecting the center pin and the pin eclosest to the
edge of the PCB.

HOTE: The jumper located near ROM #0 is the 32/64 mem-
ory jumper. It is set at the factory and should not be
changed. The Jjumper addresses the CPU to yse either
32E-bit or &4E-bit ROM's. With the center pin and the
pin ¢losest to the edge of the PCE connected, the CPU
uses 3IZ2E-bit ROM's. With the center pin and the pin
farthest from the edge of the PCE connected, the CPU
uses 6G4K-hit ROM's (the factory setting).

Check the three ROM's for proper seating. They should
be numbered in order as shown in the photo,

Place the DIP switches in the OPEN position.
Switch Function

[Omused)
TEST
INITIALIZE
RESET
PROGEAM

Bt RO ad R LN

Turn off the AT power to the ESU.

Slide the CPU PCB (with components facing left) in the
cardfile slot labeled "CPUO."

Turn on the AD power to the ESU.
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FIGURE 3-14. CENTRAL PROCESSING UNIT (CPU) PCB

__ LED [NDICATORS
E = LLOCK STATUS

[} = GCLOCK STATUS

= !‘_ CLOCK STATUS

Fij— waTcHDOG TIMER

FEOCCTOE

e L

ﬁlﬁnu STORAGE [3 PLI & RE232¢ CONNECTOR
./_‘,;\.‘:.”'P SWITCHES ‘,-i\_urn:it'r JUMPER

| PROGRAM

£ RESET

1 INITIALIZE 32754 MEMORY
4 TEST JURPER

3 JNUSED

A STHTHESIZED WUSIC
INTEGRATED CIRGWIT

Page 3-Z8



INTER-TEL PRACTICES INSTALLATION
616,/1232 INSTALLATION & MAINTENANCE Issue 2, Apr. 1985

{7} Refer to Figure 3=15 on page 3-30. ©On the back of the
DC power cable connector that plugs into the EKSU,
measure the voltage from Test Point 5 to Test Foint &
and ensure that it is within tolerance (+5,0 +0.1VDC}.
If the wvoltage is out of tolerance, turn off the AC
power to the KSU and remove the PCE. Check for shorted
components, replace the PCB, turn on the power, and re-
check the voltage. If still out of tolerance, contact
Inter=Tel's Customer Support Department.

(B} Observe the light-emitting diodes (LED's] on the f£ront
edge of the CPU PCB for the following indicationa:

a. The top LED flashes at regular intervals of approx-
imately five times a second.

b. The second LED {(counting down) £lashes at regular

intervals of approximately two or three times per
second,

. The third LED is almost constantly on,
d. The bottom=-most LED is off.

(9) If the fourth LED is illuminated, momentarily close,
then open DIP switech 2 (RESET). Thizs will reseat Ethe
CP0 and place it in the proper operating mode.
HOTE: 1f you are working on a previously installed
system, activating the RESET switch will drop all calls
in progreass.

{10} If the LED lights again, or the other LED's do not
function asz described above, DI HOT PROCEED, Conbact
Inter-Tel's Customer Support Department.

(11} Turn off the AC power to the KSU.
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FIGURE 3—15. POWER CABLE CONNECTOR PINOUT AND

TEST POINT LOCATIONS

(BACE VIEW)
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B. STATION (STH) PCB

12.02 Refer to page 3I=-32 for a photograph. Install the 5TH
PCE's as follows:

(1)

{2)

{3)

(4]

(5)

Inspect the STHN fuse for the correct woltage and cur-
rent rating {(la, 250V) and ensure that it is in working
arder,

Slide a STH PCE into the first avallable (furthest
left) "STN" slot with components facing left.

Turn on the AC power to the ESO. The power up (top)
LED on the 5TH PCE will light for one to two seconds,
then go out. If the LED does not perform as described,
refer to the TROUBLESHOOTING section.

Refer to Figure 3-15 on page 3-30. On the back of the
D& power cable connector that plugs inte the KSU, mea-
sure the woltage from Test Point 5 to Test Point & and
ensure that it is within tolerance (+5.0 +0.,1VvDC). 1If
the voltage is out of telerance, turnm <off the AC power
te the KSU and remove the PCB. Check for shorted com=
ponents, replace the PCE; turn on the power, and re-
check the veoltage., If still out of tolerance, contact
Inter-Tel's Customer Support Department,

Turn off power to KSU. Repeat this procedure for each

additional STH PCB. Do neot skip slots between STN
FCER'S,
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FIGURE 3-16. STATION (STHN) PCB
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C. CENTRAL OFFICE UNIT (COU) PCB

12.03 Refer to page 3-34 for a photograph. Install the COU FCB
as fallows:

(1) sSlide a COU PCE into the first available slot marked
"coU® with components facing left.

{2) Turn on the AC power to the K5U. The power up (top)
LED will light for one to two seconds, then go out. If
the LED does not perform as described, refer to the
TROUBLESHOOTING section.

(3) Refer to Figure 3-15 on page 3-30. On the back of the
D¢ power cable connector that plugs into the E5U, mea-
sure the voltage from Test Point 5 to Test Point & and
ensure that it is within tolerance (+5.0 +0.1vDC). If
the voltage is out of tolerance, turn off the AC power
to the KsU and remove the PCB., Check for shorted com-
ponents, replace the PCB, turn on the power, and re-
check the valtage. If still out of tolerance, <ontact
Inter=Tel"s Customer Suppart Deparctment.

{4) Turn off the power to the KSU. Repeat this procedure
for each additional COU PCE in the system., Do not skip
slots between COU PCB's.

HOTE: The COU PCB is configured for DTMF signalling. If de-
sired, some or all lines may be converted for dial pulse signal-
ling using the Rotary Conversion Kit, part no. B828,1032, In=
stallation instructions are inecluded in the kit.
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FIGURE 3=17. CENTRAL OFFICE UNIT (COU) PCB
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D. CONMFERENCE (CHF) PCB

12,04 ERefer ta page 3=36 for a photograph. Install the Cen-

feranos

i1

(2]

{3)

[4)

(CHF)} PCB as follows:

Slide the CHF PCE into the =slot marked "CHF® with com=
ponents facing left.

Turn on the AC power to the Ks5U. The power-up [(top)
LED on the CNF PCB will light for one or two seconds,
then go sut, If the LED does not perform as described,
refer to the TROUBLESHOOTING section.

Refer to Figure 3-15 on page 3=30. On the back of the
DC power cable connector that plugs inte the KSU, mea-
sure the woltage from Test Point 5 to Test Point & and
ensure that it is within telerance (+5.0 +0.1VvDC). If
the woltage is out of tolerance, turn off the AC power
to the KSU and remove the PCE. Check for shorted com-
ponents, replace the PCE, turn on the power, and re=
check the woltage. If still out of tolerance, contact
Inter-Tel's Customer Support Department,

Turn off power to the ESM.
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FIGURE 3-18. CONFEREHMCE (CHNF) PCR
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13. CONNECTING STATION AND C.0. LINE CABLES TO THE ESU

13.01 with the KSU power off, connect the unattached ends of the
station and C.0. line cables to the PCE's as follows:

HOTE = For system egquipped with battery back-up oanly, faeq Ehe
cables through the ascess cutout on the bottom of the cabinet,
Longer cable or line cords are regquired.

13.02 cConnect the C.0. lines by plugging the free end of each
mod=to=mod line cord from the C.0. jacks on the MDF into the
corresponding C.0. line jacks on the COU PCE. refer to Figure
3-7 on page 3-14,

13.03 For Method A Station Connections Only: Connect the sta-
tion cables to the STN PCB's by plugging the free end of each
cable into the corresponding station jacks on the 3TN PCB's.

13.04 For Method B Station Connections Only: Plug one end of a
six-foot three-pair mod-to-med line cord inte cach of the jacks
on the Siemens block or modular jack assemblies on the MDE.
Label both ends of each cord with the circuit number, Then plug
the free end of each cord inte the corresponding statien jack on
the S5TH PCE.

NOTE : Some STH PCB circuits may be designated for external
paging. Instructions are given below,

14. EBEXTERNAL PAGING CONNECTIONS

14,01 External paging is enabled by connecting a station circuitb
to & customer-supplied amplifier., By dialing the intercom number
of that circuit, users may access the amplifier for paging.

(1] Determine which station circuit will be the paging
circuit,

{2) Refer to Figure 3=1% on the next page. Conneckt the
S500=ahm laads o a customer=supplied S00-=-8 ohm

transformer to the BLACK and YELLOW terminals of a
six—conductor modular jack assembly.

(3] Place a short ACrosSs:

a, the WHITE and BLUE terminals.
B, the BLUE and GREEN terminals,

L4} fonnect the B—-ohm leads of the transformer ©o the
amplifier i1nput,
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{5} Plug one end of a six-foot three=pair mod-to=-mod line
cord into the modular jack assembly.

i6) ®Plug the other end of the line cord into the appropri-
ate jack on the STN PCA to connect the amplifier to the
paging circuit.

FIGURE 3-19, EXTERNAL PAGING COHNECTIOHN

TO
AMPLIFIER
“r===L INPUT
8 N
5000
(+30 vDC)

e

e

=

T

o)
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15. COHNECTIHG THE STATION IHNSTRUMENTS

WOTE: Ensure that the Station Loop Resistance Test has been per-
formed before connecting any sStation instruments.

A. CONNECTING THE EKEYSETS
15.01 Install the 616, 1232, or 2480 keysets as follows:

{1}y Unpack =ach keyset and check for damage. A keyset, one
gseven—£oot three-pair line <ord, one two-palr coiled
handset cord, and one handset are included, 1L items
are damaged or missing, contact Inter=Tel's Order Pro-
ces3ing Department.

[2) Turn on power to the HESUD.

(3} Before connecting the keyset Lo the K3SU, mesasure the
vpltage across the RED (+30) and GREEN (GROUND) ter-—
minals of the station modular jack assembly, which must
be +30VDC. If -30VDC iz measured on the RED terminal,
check the cabling for a reversed pair and correct the
wiring.

AEE R A A AT EE R A A AT E AN AT TR AT EERAAAIRA AR AR A ANRERA AN RS

* CAUTION *
* Incorrect wvoltage polarity will result in a *
* pblown fuse when the keyset is connected. i
* This will affect operation of all keysets *
* poanected to that BOE. *
* *

EA A F AR EAAAFEEAAFEEERA NSRS VAN TR A A AR R A AR E R RN LR R

(4) Ensure that there is no volbage across the other pairs.
If there is, trace the wire back to the KESU and correckt
the wiring.

{3) Mount the modular jack assembly,

(&) Open up the keyset by removing the three screws on the

bottam, Be careful not ko dislodge the ribbon cable
when the covers separate. Refer to Figure 3=-20 on page
3=41.

{7) Set the internal DIP switches inm the ON position for
desired options, as shown in Figure 3-21 on page 3-&2,
For a photo of the control board, refer to page 3-43.

[B) With the keyset dizassembled, plug ane end of the
seven—foot line cord into the modular jack assembly and
the ether end inte the keyset jack labeled "KS0."
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(3

(10

(11}

With a digital wvoltmeter, measure the voltage across
diode VR2, whiech must be +5.0 +0.01VvDC. If necessary.
adjust potentiometer R15 to establish this voltage.

NOTE: wWhile the keyset is disassembled, you may wish
ko install a speakerphone kit (kic part no. B28.1033),
headset adapter (kit part neo. B828.1031), or loud
ringing adapter (kit part no. 826.1004). Installatian
instructions are included in each kit.

Unplug the line sord from the keyset and reassamnbkle the
keyset.

Reconnect the line cord.

Wall Mounting Keysets

15.02 To

(1)

(2]

3]

(4]

(5]

mounkt the kevset on a wall:

Remove the baseplate from the keyset by pressing down
on the top of the baseplate and pulling 1t out. Sek
the keyset asida.

Hold the baseplake so that the mounting holes are at
the top, and mark the leocation of the holes on the wall
using the basaplate as a template.

Brive a sScrew inte the center of each mounting hole
marking, allowing the head of the screw to protrude
approximately 1754 £o 172 inch.

Replace the baseplate on the keyset with the holes
toward the top.

Hang the keyszet on the screws.
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FIGURE 3-20, BOTTOM OF 616, 1232, OR 2480 EEYSET
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FIGURE 3-21. EEYSET DIP SWITCH OPTIDHS

Description

DIF
Switch Option
1 Do=Not=Disturb/
Might Ring Mode
2 Executive Call
Call waiting
3 Full-Duplex
4 Hight Answer
5 off-Hook Ring
& Speed Transfer
7 Digit 1 Dialing

81lows the station te be
placed in Do-Not-Disturb
INight Ring mode, atten-
dants's station only).

Allows the station to
signal busy stations by
prassing the $# key. ALl
gueuing {C.0. line and
station) is disabled.

Enables full-duplex
handsfree C.0. line con-
versations when opticnal
speakerphone module and
desk speaker are in-
akallad,

Causas the station to
ring in directly for all
incoming calls when the
system is in Wight Ring
mode

Skation will ring [(tones
are in the handset) when
off-hook for incoming
calls.

Wwhen the staticn is con-
nectad to an outside
line, dialing an inter-
com number initiates a
transfer without using
the XFER/CONF key. The
ability to initiate out-
side calls is disabled.

Precedes all 10-digit
stored speed-dial num-
bers with a digit 1.

NOTE: The keyset must be reset following any DIP switch
change (unplug the keyset line cord for 10 seconds, then

reconnect .
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FIGURE 3-22, 616/1232/2480 EEYSET CONTROL BOARD

cﬁ},um EWITCHES & 5.0V TEST POINT{VRZ)
\/_/EE)S'DF ADJUST (RIS}
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B. CONNECTING THE DSS TO THE STATION CABLE AND EEYSET

15.03 A DSS attaches to a keyset, Included with the DES are a
two-foot three-pair line cord and a seven-foot AC power cord with
spade lugs. If the D35S is to be AC powered, you will also need
the ocptional AC transformer (part no. B06.1009). IEf parkts are
missing or damaged, contact Inter=Tel's Order Processing Depart-
ment .,

Installation of DSS with AC Power

HOTE: If AC powered, a DSS may be attached to every keysetb.
15,04 Install the DSS as follows:

{1} If the keyset is plugged into the modular jack assem-
bly, remove the line cord from the keyset.

{2) oOpen up the DS5 by removing the three screws on the
bottom. Be careful not to dislodge the keyboard ribbon
cable whan kthe covers separate,

{37 Ensure that the control board DIP switches are in the
OH position. (Refer to page 3-47 for a photo of the
control board.) Do not change these settings.,

{4) Attach the spade lugs on the AC power cord to the screw
terminals marked "LOAD" on the AC transformer.

(5) Plug the modular end of the AC power cord into the DSS
jack labeled "PWR."

i6) Plug the transformer into an AC outlet.

{7) Plug the line cord from the modular jack assembly into
the DSS jack labeled "KSU."

{8) Plug one end of the two-feot line cord into the DSS
jack labeled "sTA." Plug the other end into the keysst
jack labeled "ESU." Refer to Figure 3-25 on page 3-4%,

(%) With a digital wvwolrmeter, measure the wvoltage across
D58 contral board diede CR4, which must be +5.0
+0.01vDC. 1f necessary, adjust potentiometer RS to
astablish this woltage.

{10} uUnplug the transformer from the AC outlet., Unplug the
twe line cords from the DSS jacks. Reassemble the DSS5.

{11} Plug the tweo line cords into the DSS jacks. FPlug the
transformer inko the AC outlet,
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Installation of DSS with IN power

NOTE =

Up to two DSS's may be DC powered by the ESU (two STH
PCE's can support one DSS each)l., DC and AC powered DSS's may be
an the same system.

For a system with optional system battery back-up, or for
without access to an AC outlet, install the DSS as follows:

mixed

15.05

a DEEs
(1]
[2)
(3}
(4]
{5]
iG]
{7
(&)
(9}
(10}

If the keyset is plugged inte the modular Jack assem-
bly, remove the line cord from the keyset.

Open up the DSS by removing the three screws on the
battem. Be careful not to dislodge the keyboard ribbon
cable when the covers separate.

Enszure that the contrel board DIP switches are in the
OH position. iRefer to page 3-47 for a photo of the
cantrel board.) Do not change these settings.

Remove the RED wire and the GREEN wire of the “PWR"
modular jack from spade lug terminals 13 and 14 on the
control board. Tape and store the leads.

Sclder two Jjumper wires between the terminals as
fallows:

a, From terminal 1 to 13.
b, Frem terminal 2 to 14,

Plug one end of the twe-foot line cord into the DES
jack labeled "STA." Plug the other end into the keyset
jack labeled "ESU.," Refer to Pigure 3-Z5 on page 3-45,

Plug the KSU line cord from the modular jack assembly
into the DSS jack labeled "KsU."

With a digital voltmeter, measure the voltage Across
D55 contrel beoard dicode CR4, which must be +5.0
+0,01VDC. If necessary, adjust potentiometer R3 to
establish this voltage.

Unplug the twe line cords from the DSS jacks. Reassem-
bBle the D55 unit.

Plug the line cords ints the DSS jacks to reconnoect Lo
the systbem,
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FIGURE 3—-23. DSS I BOTTOM
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FIGORE 3-24. DSS I CONTROL BOARD

ﬂ DIP SWITCHES & 5.0 VOLTS ABJUET (RS)

é B.& VOLTS TEST POINT (CR4)
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3-235. D55 TO EEYSET COHNECTIONS
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16, INSTALLING THE SY¥S5TEM BACE-UF BATTERIES

16.01 Refer to page 2-8, SYSTEM BATTERY BaACE~UPF, for battery
specifications and more information. Install the optional
back=up hatteries as follows:

{1} The batteries may be placed in a wventilated battery
compartment (part no. B23.1075). [Check your local
codes.) To prepare each battery compartment:

a, Remove the three screws that hold the cover in
[.'I'I.HC'E. Save the screws.,

b. A3 regquired by local code, either ztrike out the
knock=cut on the side of the compartment and attach
a l1/2-inch electrical-metallic tubing (EMT) connec-
tor, or use a 10AWS HEYCO-type strain relief connec—
tor on each of the two small openings when inserting
the battery wires,

o, Using 10AWE wire, conneckt the compartment ground lug
to the earth ground.

d. PFPlace the batteries in the compartments.

[2) Using lOAWG wire, connect the selected batteries in
series. The batteries must be fully charged and of the

game amp-hour (AH) rating and age. [(The AH rating of
the string iz the zame as the AH rating of any single
attery inm the string.) The connecking wires must be

the same length to ensure preoper f£loat voltage. Refer
to Figure 3-26 aon page 3-51 for a wiring diagram.

{3) TIf desired, you can connect two strings in parallel to
double the AH rating and lengthen the discharge rate,
The voltage level remains the same., Connect the posi=-
tive side and negative side of the parallel batteries to
common termination pointa., Refer to Figure 3-26,

(4} Turn off the AC line and battery swiktches on the KSOU
power supply.

(5] Ensure that the battery cable is connected to the power
supply in proper polarity (BLACK = positive, BLACK/WHITE
= negative}. Then route the cable out the cutout in the
bottom or side of the KSU cabinet.

(6} Install a 2534, 125V sealed in=line fuse on the {(+) bat=-

tery cable, as c¢lose to the battery pack as possible.
refar to Figure 3=-26,
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(7T

L8

(9}

{10}

{11)

(12}

(13)

fonnect the power supply bhattery cables to the battery
pack in proper polarity (BLACK = positive, BLACK/WHITE =
negativel.

Turn on the power supply AC line switch and make sure
that the POWEE ON lamp i3 lit,

Turn on the battery switch,

Measure the float voltage on the power supply battery
cable eonnections, which must be 26-28VDC, The 6830.06
power supply has a float voltage adjustment on the back
which should be used to establish this woltage. If the
float voltage is out of tolerance, either the power
supply or the batteries could be faulty. Contact Inter-
Tel's Customer Support Department for assistance.

Turn off the AC line switch and make sure that the
BATTERY lamp is 1it and that the system is operating.
If it is not, ensure that the batteries are fully
charged and that none of the batteries are defective,

With the system operating on battery power, measure Lhe
system wvoltages using the test points located on the
back of the DC power cable connector. Refer to Figure
3=15 on page 3-30,

Turn on the AC line switch. Leave the battery switch
ar .
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FIGORE 3-26. CONNECTING THE BATTERY PACE

SERIES CONNECTION:

|

+— + - + -
%

\

+ BATTERY CABLE - BATTERY CABLE
(BLACK ) (BLACK /WHITE)

SERIES PARALLEL CONNECTION {

|

] T | I
+ = + s
/-u "
( + = + &
[

+ BATTERY CABLE - BATTERY CABLE
(BLACK) (BLACK/WHITE
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17. IHSTALLING THE SHMDR OUTPUT DEVICE

17.01 The output device for the Station Message Detall Recording
{SMDR) feature must have these characteristica:

a, It must be RS5232C compatible, Eormatted for serial ASCII
with no parity.

b, It must communicate akt 3100,

e, The RS232C interface must be equipped with a male 2Z5-pin
subminiature "D" connector. Consult the owner's gulde
for the device to verify that the individual pin func-
tions are identical to those of the PCB. If necessary,
rewire the connector on the device to match the reguire-
ments for the CPU PCB. Pin functions for the interface
are shown below.

Hame Funcktion Pin
Protective Ground Ground® 1
Receive Data (RED) Data ko CPU 2
Transmikt Data (TAD) Data from CPU 3
Clear to Send (CTS) Signal from CPU 5
Data Set Ready (DSR) Always true &
Signal Ground Ground 7
Data Carrier Debtect (DCD) Always krue B
Data Terminal Ready (DTR) Signal to CPBU 20

17.02 Ceonnect the ocutput device to the CPU PCB as follows:

{1) Turn on the AC power to both the device and the system
before connecting the terminal cable to the CPO PCE.
This will prevent ealeectrical surges from being trans-
mirted by the interface.

(2) Carefully connect the RS232C interface cable from the
device to the RS232C port on the CPU PCE. Refer to the
photograph on page 3-=28.

17.03 For more information about the SMDR feature, refer Lo PRO-
GRAMMING and FEATURES.

*Tied to pin 7.
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18, INSTALLING THE MUSIC—ON-HOLD MODULE

18.01 The optional Music=0On-Hold module provides a connaction
point for an external music source. For more information, refer
to page 2-9, Install the Music-On-Hold module as follows:

(1] Ensure that you have the four mounting screws and two
spacers shipped with the module,

(2) Inspect the fuse for correct voltage and current rating
(1/18A, 250v)} and ensure that it is in working order.
Refer to page 3-54 for the location of the fuse.

(3} Remove the CPU PCE from the KSU. Remove the synthesized
music integrated circuit (refer to the photograph on
page 3-28).

i4) Remove and discard the two nuts and screws that fasten
the RS232C connectoar to the CPU PCRBE.

(5} Refer to Figure 3-28 on page 3-55. From the solder side
of the CPU PCE, insert two of mounting screws through
the two holes in the CPU PCB and through the RS2Z3ZC
connector, Place a spacer on the end of each screw.
Fasten the screws inkto the spacers until the connector
is securely fastened to the CPU PCE.

(5] With the component sides of the two boards facing one
another and the mini-phone jack pesiticned above the
R3232C connector, carefully insert the lé-pin connector
of the module inte socket U31 of the CPU PCE. Ensure
that the module is properly seated by placing the CPU
PCB on a flat surface and pressing firmly on back of the
16-pin connector. When the module is seated properly,
you will feel the pins of the interface socket pop inte
the CPO PCB.

{6y From the solder side of the module, insert the remaining
two mounting screws through the two holes in the module
and screw them into the spacers as shown in Figure 3-28.

(7)) Replace the CPU PCB in the KSU.

(8) Connect the customer-provided external music source by
attaching the leads of a l/8-inch mini-phone plug to the
music source, then insert the plug inte the Jack on the
module. Place the music source 5 to 10 feet away from
the KSU te avoid interference, 1If a radie is being
used, an exterpnal antenna is recommended to avoid
"drifting" stations.

{9) Set the wvolume 1/2 to 3174 full, to allow the automatiec

gain circuitry to function efficiently, The optimal
input level is 1VRMS,
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PIGORE 3=27. MUSIC—ON-HOLD MODOLE
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FIGURE 3-28. INSTALLING THE MUSIC—0ON-HOLD MODULE
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PROGRAMMING
COMTEMTS PAGE
1. IHT“GD“[:TIDHI!II-l-l-l---llr-ri-li-!i-!ll-l---“ll-l'l-! ---------- - '{_1
2a PRDGRMHIﬂG HETEGDE--IIrl-i-i-i-f ------------ e e L L 1'-1
L. PROGRAMMING THE DATA BASE.....cocrsvsananns cssvansan =1
B. EEYSET Pmmlﬂﬁ-.-:-tq-qq-f ---------- I I I A 4"2
., PROCRAMMIMG SHEETS . ccccsransansss G rEsEssmnm sssss 4-2
3. SYSTEM PROGRAMMIMNG. (-« s s cccnsnennmmss - asess 4-2
A. BATTERY ONJOFF JUMPER....oaeee=e A E R EmEE e esss 4-2
B. OUTLINE TO PROGRAM NEW SYSTEMS....ececccesccsssnsasaa 4=d
C. SOFTWARE TEST (TEST).ccscccssnnmannms . ess 4—4
. SYSTEM IMITIALIZATION (INIT)..eecasamenss sssssssanan $=3
E. PROCRAMMIMG (PROGRAM) ...ccceceensss R EmaEEEEREE SR . 4-5
Fi HESET ':REST}----!E-II-!--I--I##F -------------- * F # F F F 5 S = @@ nw d-ll

1. INTRODUCTION

1.01 This section describes the initialization and programming
procedures for the 616 and 1232 systems. For proper operation,
the system must be initialized when it is installed or after
power has been off for more than 25 days. Frogramming allows
service personnel to customize the system features to meet each
user's regquirements,

X LR A R 2 S s ST E R R R R R R AR R K2 2

* PROGRAMMING MUST ONLY BE PERFORMED *
* BY TRAINED SERVICE PERSOHMEL *

I r TP SIS EER RS 2R R RS R R EEE TN BB EE S

2. PROGRAMMING METHODS

A. PROGRAMMING THE DATA BASE

2.01 Pregramming is performed using the DIP switches on the
central Processing Unit (CPU) printed circuit beoard (PCB) and the
keypad and line keys on the keysets. A computer terminal is used
only for running diagnostic programs, which are found in the
DIAGHODSTIC PROGRAMMING section.
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BE. EEYSET PROGRAMMING

2.02 Some features are enabled by setting DIP switches inside
the keysets im the CLOSED position. For infermation on the
correct setting of these switches, refer to KEYSET INSTALLATION
an page 3-ad,

C. PROGRAMMIMNG SHEETS

2,03 Programming is easier, gquicker, and more accurakte when sys-
tem and station options are planned in adwvance. To assist you in
the installation and programming of a system, a program planning
sheet is provided. Refer ko Figure 4-1 on the next page.

3. EYSTEM PROGRAMMING

3.01 The system has £four programs which are eocntrolled by DIP
swikches located on the CPU PCB. Refer to page 3=28 for a photo-
graph of the CPUO PCBE. These programs are:

e PROGRAM - allows the syastem features to be programmed to
meet the customer's needs (DIP switch L),

® REST = reseks the system hardware and software without
affecting the data base (DIP switch 2.

@ INMIT = initializes the system data base (DIP switch 3).

e TEST - tests the software memory (DIP switch &),

A. BATTERY ON/OFF JUMPER

3.02 The back-up battery protects the data base if power is
removad , To allow the back-up battery to charge, the Daktery
OM/OFF jumper must be in the ON position {(with the center pin and
the pin closest to the PCE edge connected). Refer to the photo-
graph on page 3-28 for the location of the jumper on the CPU PCB.
The battery requires two days to fully charge; if power 1s re-
moved before it has charged, the programmed information stored in
the data base will be lost.
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FIGURE 4-1. PROGRAM PLANHING SHEET

SYSTEM FEATURES: [Parformed at station 10

t 4 Tranafer Recall Time [(L-255):

4 5 Hold Rasall Time [1=-255%):

§ & Absorbed Digit (Z2-9):

§ 7 WATE Line(s): _

# 8 System Options: (check options to be enabled)

- SMDR 7 Digits or more, 30 sec.

- SHMDE & Digits or more, 30 sec.

= Enahle Errar Messages

- Conference Card Compatibility
l2=gec, Redial Timing

- Held Call Loop Release (1.2 sec,)
= 600 msec,. Hookswitch Flash

- I-Held Enable

= Allow Directory Assistance

(r=Re - B BT B S PR o
]

STATION FEATURES: (Ferformed at individual station}
Extension Number
1 C.0. Lines Restricted:

2 ®Ring-In frem C.0, Lines:
3 Options: (check options to be enabled)

T TS

2 - Remove from Paging
4§ - Ring Intercom Pirst
6 = Toll Restrict

7 = 3CC Enable

REYSET DIP SWITCH OPTIONG: {Inside keyset)

= Do=Not=Disturb [(Hight Ring Mode, Station 10 oanly)
- Executive Call waiting

= Full=Duplex

Hight Answer

- Off-Hook Ring

- Speed Transfer
= Digit 1 Dialing

=1 s LN Jdw Lt Pk B
|
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B. OUTLINE TO PROGRAM HEW SYSTEMS

3.03 The procedure for initially preogramming the system after
installatiecn is shown below. Each program is explained on the
following pages.

(1) Run TEST (close and then open DIP switeh 4). Wwait for
TEST routine to finish.

{2) Turn the power supply off for 10 seconds, then back on.
(3) Run INIT (clese and then open DIP swikch 1),

[4) Program system and station features using PROGRAM (DIF
switech 1).

C. SOFTWARE TEST [(TEST)

A E AR NN AN AR AAANF AR AR R A A AN TN AT ARSI RN NN T D

* CAUTION *
* The TEST program scrambles the data bhase. =
* Always initialize the system (INIT) after

* TEST. *
kxdtbhhkzddaarrkdtdhbhrirtddbbrsrdtddbrrtddbbtesdhbbeaidd

*

3.04 This program tests the P Read-only Memery (ROM) and
Random Access Memory (RAM). To run the TEST program:

(1) Momentarily close DIP switch 4, then reopen.

(2} The top LED on the CPU PCB will light while testing.
(3} The second LED will light if khe ROM passes.

{4]) The third LED will light if the RAM passes,

153) When the fourth LED lights, both have passed.

{6) Turn the power supply off for ten seconds,; then turn it
on to reset the TI]ED.'I\'.'.II‘_!?'.

t7) Proceed to the System Initialization (INIT) program,
3.05 If an LED does not light, the correspoending memory did not

pass the test, Contact Inter-Tel Customer Suppoert for assis-
Lance.
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. SYSTEM INITIALIZATION (INIT])

3.06 The initialization program sets the data base with the
standard software configuration. To rum INIT, momentarily close
and then open DIP switeh 3. The system will be initialized as
follows:

# The attendant is station 10, It is the only station that
will ring for incoming calls.

# Incoming calls flash on all keyvseks.

& Message center is station 10.

® Transfer Eecall time is &0 seconds.

& Hold Recall time is 60 seconds.

e s3ystem hold is set,

@ HNo WATS lines are designated.

@& No absorbed digit is preset,

# All keysets can access all C,0. lines.

Faging zones are set as follows:

Zone 1232 S5ystem 6l6 System

1 Stations 10-=19 Stations 10=19
2 Etations 20=29 Etakions 20=25
3 Statlions 30-39 Hot used

4 Statiosns 4£0-41 Mat used

5 All Page 10=4] All Page 10=25

& Ho sysbtem ophkions are preset.

# Ho =tation aptions are preset.

E. PROGRAMMING (PROGRAM)

3.07 Programming is performed using the keyseb keyvpad and line
kevys, The keyset must be on=hook during the programming se-
guence. You will hear a tone for every digit or symbol entered:
a beeping error signal will notify you 1if invalid information is
enterad, Ta cancel the error signal and erase the incorrect en=
try, press the pound {(#) Key and the programming code, Lifting
and replacing the handset completes the programming segquence,

Fage 4=5



INTER-TEL PRACTICES PROGRAMMING
6161232 INSTALLATION & MAINTENANCE Issue 2, Apr. 1985

System Features Programming

3.08 sSystem features are programmed through the attendant's
keyset (station 10) using the keypad and line koys. Far more
information, refer to the FEATURES section of the manual.

MOTE: The kKeyset must be on-hook before starting, and must re-
main on=hook until the programming seguence is finished.

(1} Place DIP switch 1 of the CPU PCB in the CLOSED posi-
tion,

(2) Program the following system features as follows:

NOTE: To remove previously stored information without
adding new information, pressz £ and the appropriate
programming number, and lift and replace the handset.
The entries will be deleted.

a. Transfer Recall Time: This is the time delay before
an unanswered transferred call «ill recall the
transferring station. It iz preset to 60 seconds
during initialization.

1, Using the keypad, press & and then 4.

2. Enter the transfer recall time i1In sSeconds
(1-255).

b. Hold Recall Time: This is the time limit that: (1)
calls can be placed on hold before recalling the
station and (2} recalled calls (from hold or trans-
fer) will ring at the station before returning to
the attendant. It is preset to 60 seconds during
initialization.

l. Using the keypad, press # and then 5.
2. Enter the hold recall time in seconds (1-255).

¢, _Absorbed Digit: The system toll-restriction table
will ignore this digit if it is the first one
dialed., By absorbing the digit, a long distance
call from toll-restricted stations cannot be pro-
cessed. There may be only one absorbed digit
programmed for the system, Mo numbers are preset
during initialization.

l. Using the keypad, press % and then &.

2. Enter the absorbed digit (2-9).
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WATS Line: These are the lines that toll-restricted
stations may access bto dial long distance numbers
without being disconnected, These lines are not
necessarily WATS lines, but may be local C.0. lines,
FX lines, and PBX lines. Ho lines are preset during
initialization.

1. Using the keypad, press £ and tEhen 7.

2, Press the line keyis) that will be used for long
distance access, For example, preasing #, 7,
and line keys 2 and 3 will designate lines 2 and
3 as WATS lines. If you make a mistake, or wish
to add or delete line assignments; repeat the
procedure for this feature and re-enter the
designated lines.

System Options (no options are praeset):

l. Using the keypad, press § and then 8.

2, Enter the degired opticen numberis) (1-9), For
example, pressing #, 8, 2, 3, and 7 will enable-
options 2, 3, and 7. If you make a mistake, or
wish to add or delete opticns, repeat the pro-
cedure for this feature and re-enter the des-
ignated opticons.

3: The opticons are;
Option 1 = SMDR 7 Digits and more, 30 sec.: The

SMDE prints calls when 7 digits or more are
dialed and the call exceeds 30 seconds,

Option 2 — SMDR B Digits and more, 30 sec.: The
SMDE prints calls when B digits or more are
dialed and the call exceeds 30 seconds,

HOTE = If aptions 1 or 2 are not selected, all
incoming and outgeing calls will be recorded.

Option 3 - Enable Error Messages: A system
diagnestic printout on the SMDR identifies
defective stations or user errors. The SMDER

diagnostic printout is explained in DIAGNOSTIC
PROGRAMMING.

Dption 4 — Conference Card Compatibility: Some
early versions of hardware and software reguired
this option for conferencing. It is pnewver used
in any scftware version later than 2.5, Contact
Inter-Tel Customer Support if further assistance
iz required.
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Option & - 12-sec. Redial Timing: The last
number redial feature is delayed for 12 seconds.
This allows speed-dial numbers to be chained by
dialing the subseguent numbers within the 12-
second delavy.

Dption 6 - Held Call Loop Release (1.2 sec.):
The normal 0.1 second loop current interrupt
time is increasad to 1.2 seconds. This is the
length of time that loop current can be removed
before calls on hold will disconneckt., Inter-Tel
recommends that this option be enabled on all
systems.

Option 7 - 600 msec., Hookswitch Flash: A &00
msec flash (normally l.2 sec.) is generated on a
line by pressing the line key in use., When the
Inter-Tel system is used behind a PABX system,
this feature allows access to the PABX features.

Option B - I-Hold Enable: Allows an outside
call to be placed on hold at one staticon., Only
this station can access the call by pressing the
line key, although it can be reverse trans-
ferred. This option alsoc causes incoming calls
to flash and tone only on keysets programmed as
direct ring=-in stations. If disabled, incoming
calls flash on all keysets and may be answered
from any keyset; also, calls placed on system
hold are accegssible from all keyseks.

Dption 9 - Allow Directory Assistance: Allowsa
toll-restricted stations to dial directory
agssistance (411, 1411, 1=555=1212, and 1-XXX-
355=1212).

{3) Lift and replace the handset to store the programmed
information.

(4) If no other programming is reguired for the system or

stations, place DIP switch 1 inm the OPEN position to
Eake the CPU PCR out of the programming mode.

Station Features Programming

3.09% Station features are programmed for each station through
its BTN PCE circuit, If desired, all stations can be programmed
at the Key Service Unit (KESU) using one keyset., To do this, plug
a keyset into one of the modular jacks on the Station (STN)} PCB
and perform the programming seguence for Lhat station., Then move
the keyset to the next jack and repeat the programming procass.
Continue until all the stations have been programmed.
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ROTE:

(1)

(2]

The kevseb must be on-hook before starting, and musk re-

main on-hook wuntil the programming segquence £or that
station is finished,

Place DIP switeh 1 of the CPU PCBE in the CLOSED posi-
tion.

Program the station featuresz as follows:

NOTE: To remove previously steored information without
adding new information, press 4 and the appropriate

programming number, ampd lift and replace the handset.
The enktries will be daleted.

4. C.0. Lines Restricted: Designates the C.0. lines
that cannot be used to make outgoing calls from the
station, Only incoming and transferred calls are
received on these lines, No lines are preset during
initialization.

NOTE: To create a private linme: except for the
designated station, restrict all other stations
(including the attendant) from using the line. Then
assign direct ring—-in on that line for the desig-
nated station.

1. Using the keypad, press § and then 1.

2, Press the line keyl(s) that will be restricted
for outgeoing calls at that station. For ex-
ample;, pressing £, 1, and line keys 2 and 3 will
prevent the station user from using lines 2 and
3 for outgoling calls.

b, Ring-In from C.0., Lines; Designates the C.0. lines
that will ring in directly to the station, Upon in-
itialization, only the attendant's station is as-
signed ring-in for all lines,

l. Press & and then 2 on the keypad.

2. Press the line key(s) that are to ring audibly
for incoming C.0. calls at that station, For
example, pressing #, 2, and line keys 4 and 5
will allew lines 4 and 5 to ring in directly for
that keyset. If you make a mistake, or wish to
add or delete line assignments, repeat the pro-
cedure for thiszs feature and re-enter the des-
ignated lines.
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(3)

(4}

(5]

Etation Opticns {no options are preset]:

1,

2.

Press $# and then 3 on the keypad,

Press the desired optlon number{s])., For ex-
ample, pressing 4, 3, and 2, 4, 6 will enable
options 2, 4, and 6. If you make a mistake, or
wish to add or delete ogptions, repeat the pro-
cedure for this feature and re-enter the desig-
nated opbions.

The aoptions are:

Option 2 - Remove from Paging: Removes the sta-
tion from its preassigned paging zone and All
Fago., Refer to SYSTEM IHITIALIZATION on page
4-5 for paging zone assignments,

Option 4 - Ring Intercom First: Pravents the

station's speaker and microphone from being
automatically activated by incoming intercom
calls, (The wvoice announce feature is disabled
faor the kKeyset.) The keyset will double tone
until answered,

Option & - Toll Restrict: Frevaents toll calls

frem being made from the station. Refer to
page 8-7 for a complete description of this
featura, Refer also to Station Option 7 and
System Option 93,

Option 7 = BSCC Enable: Used together with

Station Option &, this option allows toll-
rastricted stations to dial Specialized Commaon
Carrier (SCC) Humbers.

Lift and replace the handset to store the programmed
information. This completes the programming sequence
for that station.

Repeat the programming seguence for each station. Re-

member to complete the programming at every staticn by
lifting and replacing the handset.

After all stations are programmed, return DIF switch 1
of the CPU PCE to the OPEN position.
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F. RESET (REST)

3,10 This program resets the microprocessor without cyeling
power or affecting the data base. It is primarily a maintenance
routine used Lo restart the svstem after a Hon=-Maskable Interrupt
(NMI} has occurred, To run REST, close and then open DIP switch
2,

. ERARTETEETATEEA R AT AR AR A AR R ERE A AR R E A A A AW

* CAUTION N
* This program drops all calls ®
* in progress, *

ik R R Rl R W W W v o o o o o ol ol ol
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DIAGHOSTIC PROGRAMMING

CONTENTS PAGE
1. INTRODUCTION. .ssssesssscssssssanansnsnnsnnnnacssnss asnen 31
2. THE PROGRAMMIHNG TERMIMAL..::ssssccssscnssnsnssnnnnsnsne . 5=2
3. SOFTWARE TEST (TEST).cccivsnssssssassnsssnnnsnsanmmnnrsns S5=4
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5. RESET (REST)..ucsssscsnsssssnsssssnanansssnannnsannssmmnns 5=5
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B. CONTROL BLOCE FORMATS . .usccccasssnnnsnssnsmmnsnnmmnns =13

1. IRTRODUCTION

1,01 This section describes the diagnostic programs used to
maintain the system and provides instructions on how to use them,
These programs include:

& Software Test ([TEST) for testing the CPU ROM and RAM
functions.

o Initialization (INIT) for initially programming the data
base with the standard software configuration.

e Display [DISP) for monitoring the activity of the system
and its stations.

@ Reset [REST) for resetting the system's hardware and
software without affecting the data base.

e On-Line Monitor (ONMN) for displaying and changing the
system Memary.

# Station Message Deball Recording (SMDR) for monitboring
gystem generated error messages,

1.02 ¢Certain diagnostic programs can alse be run uging the
function switches on the Central Processing Unit (CPO) PFrinted
Circuit Board (BPCH). Alternate procedures for TEST, INIT, and
REST are described in PROGREAMMING.
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2. THE PROGRAMMING TERMIHNAL

2.01 Diagnostis programming reguires the use of an input/output
davice sush as a printer terminal or CRT terminal with a key-
hoard. The terminal is oonnected directly to the CPO PCB and
must have these characteristics:

(1) RS23ZC compaktible.
{2} Formatted for serial ASCII with no parity.
{3} Full-duplex transmission at 300 baud.

{4} The R5232C interface on the programming terminal must be
equipped with & male 25-pin subminiature "D" connector.
consult the programming terminal owner's guide to verify
that the individual pin functions are identical. Lf
necessary, rewire the RS5232C connector on the program-
ming terminal to match the CPU PCB.  Refer to page 3=52
for RS232C pin connections.

Connecting the Terminal

2,02 Cennect the terminal to the CPU PCB as follows:
(1] Set the baud rate on the terminal to 300,
(2] To avoid electrie surges when they are interfaced, turn
on the terminal and the Key Service Unit (KSU) before
conneckting the terminal cable to the CPU FPCB.

{1} Connect the RS232C connector from the terminal to the
CPU PCRB.

{4) T"s5ign on" by pressing the space bar.

operating the Terminal

2.03 Thi=z section describes the functions of the programming
terminal and its messages.

2,04 Sign-on Message: To access the programming functions,
press the space bar, The sign-on message includes the software
version, a list of programs, and the program selection egual sign
{=) prompt as shown below.

INTER-TEL, INC. SOFTWARE PART WUMBER 827.1062-2 COPYRIGHT 1380
(1984)
ENTER: INIT,ONMN,TEST,REST,OR DISP
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2.05 Eqgual Sign (=}: The egual sign (=) prompt indicates that
you must respond to the program line displayed to access the
programming area.

2.06 Command Line and <CR>: The system uses kthe command line
format for data entry. Your entry is not acknowledged until you
enter a carriage return, This allows vyou teoe check vour infor-
mation before entering, Throughout this section <CR» refers to
the carriage return key or enker key.

2,07 Time-out and End Message: The system contains a built-in
timer whigh resets each time information is entered on the pro-
gramming terminal. If no information is entered within 4=1/4
minutes, the system terminates programming and. signs off. If a
time=-out occurs, any programming enterad up to that point will be
exacuted and you may redisplay the sign-on message by pressing
the space bar.

2.08 DEL or RBOBODOT Eev: You may correct enkbry errors by wusing
the DEL or RUBOUT key before the <CR> to backspace and erase
charactars.

2.09 CONTROL-D FEeys: Holding down the CONTROL (CTRL) key and
then pressing D at the same time allows you to redisplay the
current line before the carriage return is pressed, If the input
line has had several characters deleted with the DEL or RUBQOUT
key, the line may be unreadable. The CTRL-D keys can be used to
show a "clean" copy of the line.

2,10 CONTROL-X EKeys: Holding down the CONTROL (CTRL) kKey and
then pressing X &t the same time allows you to cancel the input
line entered before a carriage return., Any characters entered on
the current input line will be deleted, and the equal sign (=}
prompt is displayed.

2.11 Error Message: If incorrect data is entered, the terminal
will print the error message "WHAT?", and will redisplay the lino
in guestion followed by the egual sign (=] prompt.

2,12 QUIT Command: Entering QUIT<CR» will end the programming
sequence and sign off.

2,13 Upper Case Letters: All entries must be made using upper
case letters only.

Fage 5-3



INTER=TEL PRACTICES DIAGNOSTIC PROGRAMMING
616,1232 INSTALLATION & MAINTENANCE Issue 2, Apr. 1985

3. SOFTWARE TEST (TEST)

3.01 This program tests the CPU Read-Only Memory (ROM] and
Random Access Memory (RAM). To perform a software test:

(1]

(2]

(3}

(4}

(5)

To start TEST, after the sign-on message egual sign (=)
prampt, enter TEST<CRX>.

The terminal will respond wibh:

*ROM & RAM CHECE®

*ROM CHECK™

*RAM CHECH™

SE0QN0=-5B7FF...PASS

TURH POWER=SUPPLY 5W QFF,THEN ON !

Turn off the power supply for 10 seconds, then turn it
on again,

If the PASS message does not appear, <contact Inter=Tel
Customer Support for assistance.

Press the space bar. The sign=-on message egual sign (=]
prompt will be displayed, and you may initialize the
sy sStem.

L P T PR E R R LA R R R R R

" CAUTION =
* Using the TEST prodram will scramble the ¥
* existing data base. Always initialize y

* the system (INIT) after the TEST program. *
I R R E R R R R R R R R R  EE R EE 22 SR EE S EEESE T EE RS S SRR R R |

4. INITIALIZATION (INIT)

4,01 The initialization program sets the data base with the
standard software configuration, which is shown on page 4-5. To
initialize the system, enter INIT<CR>. The system will be in-
itialized automatically and the terminal will respond with:

OPT RAM INITIALIZIMG
INITIALIZATION COMPLETE
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=

3. RESET (REST)

5.01 This program resets the system hardware and softvare
without o¢yeling power or affecting the data Dase. It is
primarily & maintenance routine used to restart the system after
a Non-Maskable Interrupt (MMI) has occurred: it is not used in
general programming.

LR EE R R R R F E E R R T L EE RS E R R EE R TR

* CAUTION *

* RKEST drops all calls in progress. *
I FEEETEEEEES LR EEREE SRR EE RS S SRR S EEEEEEEEEES.]

il} To start REST, after the sign-on message egual sign [=)
prompt, enter REST<CR>.

(2] The terminal will respond withs:
JUMP TO NMI VECTOR!

{3) Press the space bar to display the sign-on message egqual
sign (=) prompt.

6. DISPLAY (DISP)

6.01 This program displays the activity of the system or of an
individual station. The printcut appears in ASBCII characters,
which can be decoded using Figure 5-1 on the next page. This=
aids in monitoring the use of a keyzet or a D35,

6.02 TIf the terminal has the capability, it will beep every 40
seconds as a reminder that the inputSoukput port is tied up with
this function and no SMDE printout is possible,

i1y To monitor the activity for all stations, after the
sign=on message egqual sign (=) prompt, enter DISP<CR>.
The terminal will respond with:

DISPLAY IN PROGRESS!

Ok, To monitor the activity of a single station, enter DISP
tspace) ER<CR>», XX represents the intercom number. The
terminal will respond with:

DISPLAY IN PROGRESS! £X

12y To terminate the DISP program, press the space bar.,
ISP will not time out. The terminal will respond with
the egqual sign (=) prompt and vou may enter the name of
the next program ta run.
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FIGURE 5-1.

STATION AND DS5 COMMAND CODE DEFINITIOHS

Encoded
Character

or S

FR e -

=

lzero)

= O - SR L e Red pad b S ]

Eatall

STATION CODE COMMANDS

Action

CALL FORWARD
DO=HOT-DISTURE
CANCEL CALL FWD/DND
STACK INTERCOM CALL
RECONNECT INTERCOM CALL
CONFERENCE ACCESS
CONFERENCE RELEASE
CALLBACK

EXEC CALL WAITING
CALL TRAMSFER
OFF-HOOK

ON-HOOK

STATION POWER=-UP
CANCEL ENTRY
INTERCOM TONE RING
PAGE COMMAND

LINE KEY 1 PRESSED
LINE EEY 2 PRE3ZED
LIME KEY 3 PRESSED
LINE KEY 4 PRESSED
LINE KEY 5 PRESSED
LINE KEY & PRESSED
LINE XEY T FRESSED
LINE KEY 3 PRESSED
LINE KEY 9 PRESSED

LINE KEY 10 PRESSED
LINE KEY 1l FRESSED
LINE KEY 12 PRESSED

bS5 COMMAND CODE DEFINITIONS

Encoded Character

'O o e 6

Encodead
Character

[ =
o
= |
it
H
[

ar
ar
o
or

A R =l I

o e AR

Action

* Ray

SRR = S - R Y I N

SPEED DIAL
HOLD/FWD EKEY
MSG/DIAL KEY
QN /OFF KEY
RFERFCOHNEF EKEY

Action

KEY FUNCTION CODE
SPECIAL & KEY CODE
DS5 SPECIAL KEY 1
DS5 SPECIAL KEY 2
DSS SPECIAL XKEY 3
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7. SMDE ERROE MESSAGE CODES

T.01 The system monitors itself and prints error messages on the
Station Message Detall Recording (SMDR) printoutb whenever a user
or system errar occurs (System Opkion 3 muat be enabled). This
section defines the error message format and code definitions
used im the SMDE printout,

Error Message Format

7.02 The error message format of user and system error codes
appearing on the SMDRE printout is shown below. Syatem Option 3

must be szet Lo generate all error messages. Without Option 3,
cnly *HMI mossages are generated (refer to Figure 5-2 on page 5-9
for *HMI erreor format)., If one of the fields is blank, the in-

formation appearing in that field does not apply to the error.

5TH NUMBEE DIALED DOR LR
STATION ERROR ERROR TELEPHONE RING c.0.
HUMBER TYPE CODE HUMBER CUORA=- LINE

TION

18 CUORR 15 T

21 OHHE B P s s bR R s a

10 2587600 1l 2

10 RING P s s saE s s s 0:08 12
ol RING FeMbubam s 0:17 11

7.03 EStation Humber: Thiz message field indicates the station
whare khe error was detected. Etation numbers 10=41 [(10=25 on
the €616 system) or *** for an unanswered incoming eall will
appear in this field,

7.04 Error Type: The error types recognized by the aystem are

categorized as RING, OHHEE, OFHE, DROP, OFLM, CURR, DLAY, DATA,
and *NMI. Each is described below.

A. RING: The RING code indicates that a C.0. call rang in
on a specified C,0, line for the time recorded in the
rimg duration field, If the call was answered, the sea-
tion answering the call is noted in the station number
fField, If the call was net answered, **% iz printed in
the station number field.

B. OHHE: The ONHE code indicates that bthe user entered data
other than the off-hook command while the station was
on=hook . For example, pressing the 2 on the keypad while
an~hook will generate an OHHE P error message. Refer Lo
Figure 5-1 on page 5-6.

HMOTE: Pressing keyset buttons while on-hook may cause
t?c station to be locked out until it is reset by a hook-
flazh.
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C.

0.

G

H.

OFHK: The OFHE code indicates that the user entered in-
correct data while the station was off-hook and not iIn
uge, For example, an OFHE + indicates that the off-hook
command was received with the station already off-hook.

DROP: The DROP code indicates that a station has been
placed off-line because of excessive data errots. The

data field indicates the connection lost if a call was in
progress when the station was dropped. Drop code defini-
Lions are as Eollows:

Drop Code Designates
0l1=0c Lines 1-12
bo-11 Intercom Channels 1-5

OFLN: The OFLN code indicates that a previpusly off-line
idropped) station has been reconnected to the sysktem and
is communicating with the KSU. An error message of OFLHN
20 indicates that an idle station was reconnected to the
system.

CURR: The CURR code indicates that C.0. loop current was
removed while the station was connected to a C.0. line.
This is caused by the telephone company network releasing
the line. The error code field shows the C.0. line that
was released in hex value. .
DLAY: The DLAY error code is printed when the station
lamp status data processing has been delayed. The DLAY
message is only displayed to measure data processing per=
formance. DLAY followed by the data code L indicates a
dalay due to slow handling of previcus station data, The
data code field may be blank, indicating that processing
of other system functions caused the delay.

DATA: This eode displays any station-generated data

errors outside the legal range for ONHEKE and OFHE error
MeEssages.
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I. *NMI: The *HMI error code indicakes thak a nop-maskabkle
intaerrupt (watchdog timer interrupt) has occurred, An

HMI will interrupt normal operation, record the condition
of the system, and autocmatically reset. The system will
continue to process calls and handle existing calls.
¢.0, lines that are on hold, transferred, parked, and in
conference will be placed on held., C.0. lines in use and
intercom calls will remain connected. *HMI error mes-
sages are normally generated when scftware does not reset
the system timer or when a hardware error occurs, such as
a power spike or improper PCE insertion. Stack data in a
hardware generated *NMI message will not contain signifi-
cankt diagnostizc information. The *HMI error codes and
sysktem status are displayed in the following format:

HWOTE: Any excess of soft resets within a certain time
will cause the system to perfarm a hard reset, which
results in all calls in progress being dropped.

FIGORE 5-2. *HMI MESSAGE FORMAT

*HNMI *NMI IFFa ..C9% .., 031 0Bl B23CIER1021
1 E 't 5 L | = 1
! E C i1t TP ! 1! T D I
! E O TR O ! 8 A l
! o LA R A A | c T L
| E E T EN DL K A !
l LR T ! 1 !
1 1t E I 1 1
1 Lt B 1 1 !
T7.05 Error Code: This field contains the intercom number or

C.0s line related to the error. The data may be either a single
A3CII character or a two-digit hex value representing the ASCII
character as shown on page 5-3, Drop Code,

7.06 Ring Duration: This field records the ring duration of
incoming calls (in minutes and seconds) and the duration of C.0.
calls (rounded up to the minutel.
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7.07 €.0. Line: This field indicates the C.0. line being used
when the error occurced. If none wera im uwse, or it does not
apply to the error type, this field iz blank.

8. ON=LINE MONITOR ([ONMN)

8.01 The On-Line Monitor (ONMH] feature is used to display and
change the system memory. Because it requires a knowledge of hex
and binary mathematics, it is intended only Eor use by an ad-
vanced installer or engineer for debugging and maintaining the
systaem. It is not intended for ecustomer use; Ccareless use may
cause an operating system to "crash.,® Also, the SMDR cannak
operate while the On=Line Monitor is in use.

EE AR R AN EEE R AN A AN RN AT EE Rk e e AR Ah E ke d b

ol CAOTION N
* (ige of the On=Line Moniter by untrained *
* persannel can result in data base and *
* gystem execution errors. This could re- -
* gquire reprogramming of the data base or a *
* gystem reset. The On-Line Monitor cannot *
& i
L] i

cause permanent system or hardware damage.
e Y Tt it R R R L L

8.02 The ONMN feature allows the system to be monitored and the
control block contents to be changed. refer to Section B, CQOH-
TROL BLOCK FORMATS, for a list of the control bDlocks.

A. COMMANDS
8.03 To use the On-Line Monitor:

{1) When the sign-on message egqual sign (=} prompt appears,
enter ONMN <CR>.

(2] The terminal will respond with ON-LINE MONITOR and a
pound (%) prompt. You may then enter one of the com=
mands shown below and described on the following pages.

e Contrel Block Display
e Memory Display (M)

a Change (C)

e Quit (Q]
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INTER=TEL PRACTICES DIAGHNOSTIC PROGRAMMING
616/1232 INSTALLATION & MAINTENANCE Issue 2, Apr. 1985

Control Block Display

8.04 Contrel blocks are memory areas which contain information
for controlling system functions. To use the OHNMN you must £ind
the memory address for the block of memory you wish to display or
change. The number of control blocks available waries with the
Evpe of controel bleck., HNumbers entered that are outside the nor-
mal range for a type of control block default to the lowest num-
ber allowed. Use Figures 5=3 through 5=10 on pages 53-14 through
5-18 to decode a contrel bleock. To find a memory address or dis-
play a contral block:

(1} Enter designator letter, number value, and <CR>.

Designator
Letter Hame Humber
B Callback gueue enbtry 1-5
F Conference 1=2
I Intercom Channel 1-5
L C.0, line 1-12
B Kayset station 10=41
T Feyset station data base 10=41
options,
X System statistics X R=reset
Examples:

3, 81, 5 1, 510, or 58 10 == Displays the controcl block
for the first circuit

54l or 5 41 == Displays the last circuit
59% or 5 99 -- Displays the first circuit

(2} The taerminal will display the control blosk in the
following Eormat:

BE AARARA DDODDODDDCDCODDDDOCDDODODOCDDCLCDDCODODDDCODDDE
BB - 1is the hex eguivalent of the reguested block

AANE - iz the starting address of that RAM block

DD, .DD - is the contents of the control block, Two
characters are displaved for each data byte in
the block
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e

(3]

Enter one of the following commands:

a. <CR> == Enkering a carriage return displays the
naext contral block of the same type.

2. RQCR} -- Entering a backslash and a carriage return
displays the preceding control block of
Ehe same Lype.

¢. CTRL X =-- Pressing X while holding down the CTRL key
redisplays the current block.

d. Enter anocther ONMN Command and <CR* to change
funcrions.

Memorv Display (M)

B.05 To display a l&é-byte area of memory:

(1)

t2)

Enter M [(space] XXXX <CR>». (XXXX is the desired address
in hex.]

find the four-character memory address wusing Control
Block Display.

The cursor remains at the end of the line. Enter one of
the following:

a, <CR» -- Entering a carriage return displays the
next block of memory.

b. %“<CR> -- Bntering a backslash and a carriage return
displays the previcus block of memory.

e, OCTRL X —-- Pressing X while holding down the CTRL key
redisplays the current block of memory.

d. Enter another OMME Command and <CE> to change
functions.

Change (C)

HOTE :

The following program changes the system memory and should

e performed by trained personnel only.

B.06 To make changes in the memory area:

(1)

Enter © (space) XXXX <CR>., (XXXX is the desired address
in hex.)

Find the Ffour-character memory address using Control
Block Display.
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{2} The terminal will display the data for that address,.
The cursor will remain at the end of the line. Enter
one of the following:

a. 00 to FF<CR» =-- Entering & hexadecimal value Erom 00
to FF followed by a carriage return
enters the wvalue in the memory. If
the new value iz in the correct lo-=
cation, the next memory block will
appear -

b. \<CR> —-- Bntering a backslash and a carriage
return displays the contents of the
memory in the preceding block.

¢. “CR> == Entering a carriage return displays
the contents of the next memory
block.

d. CTRL X -- Pressing X while helding down the
CTRL key redisplays the current mem-
ory block.

e, JaCR> | == Entering a period and the carriage

return ends the Change function.

£, Enter another OMMN Command and <CR> to change
functions.

Quit (0]

8.07 To exit the On=-line Monitor:
(1) Enter Q<CR>».

{(Z) The terminal will respond with the equal sign (=]
prompe,

{3) EBEnter QUIT<CE>* to end the programming function.

{4) The SMDR printout will continue,
B, CONTROL BLOCE FOEMATS

8.08 The following figures list the control black formats and
definitions.
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5-3. ETATION CONTEREOL BLOCE (5]
Line Lamp Status
Ls0=L51l1:
BYTE| LABEL | BIT 7 | 6,5, 4 | BIT 3 -
0 - OfE
[ o0 | Lso 1 I
[Tl L5l 3 ] 4 1l = Recall or XFER (120
02 | L5Z & | B—HUSIC & IFmM)
o3 [ 153 7 B 2 = Hold (60 IPM)
pe L las L? 12 3 = Ring In (30 IBM)
*:é %z*z T R 1 = Unused
oD E"j BROFF | CF 2 = Line Seized on Station
E CTLD 151atinn Cantrol {Double £lash)
?5 Ezg; .;l:g; - & - Conference (15 IPM)
1 ] I 8T ALa T - . i
11 soRE | ok Aoeh Lime In Use (Likt)
12 STIME | .l Secomd Timer
15 | BTaH | Sofcwore HOLD/FWD (HD) Lamp Status
14 Breakpolnk
13 LACOHN | Last Chammel CORncchian I = Intercom Call
14 CTLE Snfrware Caonetrol Flags Waiting
LV | FwWD call Forvard Serations - .
18 | 0PT 5TH Dptions DIP SW 2 Eif;nifgiziiih

Page 5-14

M5G,/DIAL (RD) Lamp Status

1 - Message Waiting

XFER/CONF (CF) Lamp Status

2 = Hon=Caontrolling Parby
7 = Contralling Party

Station Option DIP Swikches

EQ = Always set high

40 - Do-Mot-Disturb (1)

20 = Executiwve Call Waiting
(2]

10 = Duplex Speakerphone
(3}

08 - Night Ring Station (4)

04 - Off-Hook Tones (3]

02 - Speed Transfer (6]

01l - pigit 1 Dial (7)
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FIGURE 5-4,

STATION COMMAND CODE DEFINITIONS
- DBUF/DISP COMMAND/ERROR SMDE

—

20 mHo data (idle) 48 SPCL Key

21 Call Forward 49 HEOLD EKey

2% Do=Naot=Diasturh 4p  MSG/DIAL Eey

23 Reset Call FWD/Do=-Hot-Dist 48 ON/OFF Eey

24 stack Intercom Call 4C  XFER/CONF EKey

25 FReconnect Intercom 40 TST *

26 Conference Access 4E T/T O

27 Conference Release 4F T/T 1

28 Call Back g0 TST 2

‘29 Exéecutiwve Call Waiting 31 TST 3

2% rall Transfer 52 TST 4

2B Off-Hook 53 TST 2

2 On-Hook 4 TST B

2D Power-Up 55 TJ/T 7

2E Cancel Entry 56 -T/T 8

2F  Intercom Tone Ring 57 T/T 9

10  Prage Command 58 T/T #

31 Line Key 1 59 FRepeat Dial Start

32 Line Key 2 S5A DS& Key Flag

13 Line Key 3 58 D55 SPCL Key Flag

34 Line Key 4 FF Unterminated

i5 Line Eey 5 Extension

i Line Key &

37 Line Rey 7

38 Line Key 8

39 Line Key %

34 Line RKey 10

38 Line Key 11

i Line EKey 12
Station Contreol Flags Statfion Control Flags Software. Control Flags
CTL 0O ETL 1 CTL 2
40 Incoming Intercom 40 Out Intercom Busy 80 B5TH is On-Hook
20 In Intercom Ringing 20 OQut IC Complete 40 ©Offline Error Count
10 In C.0, Ringing 10 out IS Ringing 20 QEffline Error Count
04 In IC Complete 04 Out C.0. Complete 10 o0ffline Error Count
02 Monitor 02 Poarce Release 08 pDsSs XFR/HOLD Active
01 <Call Transferring 011 Clear te Send 04 D35 ID is Mext DRUF

02 OQut IC Connected
01 Conference Active
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FIGURE 5-5. C.0. LINE CONTROL BLOCE (L)

BYTE | LABEL DEFINITION COMD - Command Codes

00 COMD | Commang

01 COST Stalus 0 - No Command

02 | COSTI Shatus 1 1 - seize Line
[ 03 STH Shation 2 - Reseiza Line

0 OLD | Transfer Origin ] 3 - Release Line

a5 TIME Call Duration 4 = Disable Mute
| [ () 1 Sac & = pial Mumber
e TIMEN Recall Time & = Redial Buffer

P2 Remaining — 1 Ssc 7 = Hold Line
na TIMEZ £ Millisecond ; E = Transfer Line
N Tone Contral 9 = Park

(i) TIMES Timer 3 A = Conference

o8 DlAL Dialed Digit B - Unused

s | Dlall | Dial C = Unused

| i'lE}___' EBuffer 0 o= Unusged

1w | POINT Dial Buffer Ingex E - Unused

15 RCTR | Ring Counter - F = Unused

14 ACT1 Account 10= C.0, Callback Actiwve

i3 ‘Butfer 11=- Immediate Transfer

10 BEP Program Return
| 12y Address
COST — Status COST1 — Statusl
80 - Music-On=Hold Connection 80 - Outgoing Call
40 = Standard Connection Made 40 - Reverse Transfer Ringing-in
20 - Loop Current Timer 20 - Ringing=in Refreshed
10 = Ring-In Timer Set 10 - '40' Previously Encountered
08 = Call Completas 08 - Toll Restrict Edit Complete
04 - Ring Acknowledge 04 = Unused
02 - Ringing—-in N2 = Lamp Refresher Flag
01 - Good Connectian 01 = Ripg=in Time Out (Forward)

FIGURE 5-6. CALLBACE QUEUE EHNTRY (B)

BYTE | LABEL DEFINITION If the requested value exceeds 3CE
00 | EXTN Requesting Station it iz a C.0. Line.
M| PORT Requested Resource

The .0, Line number iz always
offset by 5CB. Otherwise the value
indicates a station ID.
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FIGURE 5-7. COHFERENCE CONTROL BLOCE (F)

CFS5T = Status

BQ =
40 -
20 -
oL -

2=Station Mode

Origin is in Conference
CP2 i3 Known Gone

Block is Active

FIGURE 5=H., INTERCOM CHANNEL BLOCE (I)

CHST

= Status

80 =

40 =

20 =
10 =
08 -
04 =

02 -
a1 -

Qut is Busy

In Camped On = Music=
On=Hold

Out Just Reversed Inkercom
out is Off-Hook

Out Has Intercom Ring
Camp=0n is Causing
Background Incoming C.0.
Ring

Connection Granted

Dut is in Do=Hot=Disturhb

available channel.

Channel Command Codes

na
0%
0a
op
ac
(i)
0E
e

— Double Tone Ring Called
- Page

= Confarenca

= Unused

= Dnused

= Unused

= D58 Tone Command

= Unused

| BYTE LABEL DEFINITION
[ OO CFST Slalus
a1 CEX Contralling 3TH
(E CP1___ | CHMNL.1 {C.O. Ling}
| 03 e CHML.2 (C.0. or STH)
MOTE: .0, Line wvalues are offset by 3CH8,
BYTE | LABEL DEFINITION |
oo CHMD Commangd
Al CHST Status
02 | IN Calling Party
a3 | Ot -alled Pariy
(WE] BECH | Software Break
| 05 | Paint
06 TIMEX | .1 Msec. Timer
HOTE: The IN field set ko zero indicates an
00 = OPEN (may be asasigned)
01 = Connect to Station
12 = Reconnect
03 - Drop
04 - Transfer
05 = Ring Called Party
OB - Stack On Called Party
07 = Btack On Called Party

Page 5=17



INTER—TEL PRACTICES
616,/1232 INSTALLATION & MAINTENANCE

DIAGHOSTIC PROGRAMMING
Iasue Apr. 2, 1985

FIGURE 5=3.

STATION DATA BASE OPTIONS (T)

(BYTE | LABEL DEFINITION | fphions
—_ —_— - . — .
] L1.8 Lines Resiricted — This is a 80 = l:Unused
m L2.16 2 byte figld with the leftmost 40 - 2:Remove from Page
bit indicating line 1. 30 = 3:Unused
This I3 the lina réstriction 10 - 4:Ring Intercom First
napble. 08 - 5:Unused
- 04 = 6:Toll=-Restricted
0z R1.B Lines to Ring=ln — This iz & 02 - T:SCC Enable
03 AY9.16 2 myte field with ne leftmest
bit indicating line 1. ?Ones
This & the station ring- o —
tatle &0 - Page Zone 1
04 | OPTION | Station Options 19 Tsh9s.pant :
{5 ZOMES F'Elcli_nq ZONes 10 - page Zone 4
06 | MNUMB Statian 10 OR - All Page [(Zone 3]
PICURE 5-10, SYSTEM STATISTICS AREA (X)
A11 times are in milliseconds
| BYT LABEL DEFINITICN imsec), The available sofrt
00 | SKTSTN | Maximum Station Loap reset count [SFTCTR) ls reset
Curation ko 0OA (ben) approximately ewvery
o2 | SXTLME Maximum Line Leop Duration 1 hours. The count of soft
G4 SHELMIN Minimum Line Loops resat ococurrences is inik-
Bebwesn Station Loops ialized to zero on power-up and
08 SXLMAX | Maximum Line Loops whan the REST program is used.
Betwean Station Loops
it SFTCTR Soft Resets Available Entering either CTRL-X or <CR?
{Mazimum: Ten} _ after entering the X command
ar SFTOTL Soft Aeset Count Since will repeat the statistics

Last Power-Up Cr ‘REST

display.

Entering X R<CR> will cause the
atatistics wvalues to be
re—initialized.
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COMTENTS PAGE

li- IHTRDDUCTIDH ----------- B I R I I T R I E-l

2. [}EFECTIFE D"IT RE‘I‘URN PﬂLICrII.**.‘.l*l+‘ll*+i.'ll++i.l‘ E_l

3. TROUBLESHDOTIHG PROCEDURE. o v s s s nesncnnnassnmmasnnsmnnnnn =2
A. PRELIMINARY TROUBLESHOOTING CHECELIST....icoeasneana b=2
B. LIGHT-EMITTING DIODE (LED) INDICATIONS......... seews B=3
C. SYSTEM TROUELESHOOTING PROCEDURES....ssascscasscness B0=6
D. HOW TO GET HELP..:.ccscscnnssnasssancasamansrnsssss wa B=17

1. IHNTRODUCTIOHN

1.0l This section describes the GLroubleshoobting procedurses to
follow in the event of a system malfunction. System repair is
limited to replacement of modules, (e.g., printed circuit board,
power supply, keyset, etc.). Repair beyond module replacement is
not covered in this manual,

2. DEFECTIVE UNIT RETUORN POLICY

2,01 Material Return Authorization {(MRA] Tags: If it is neces-
sary to return a defective unit after following the recommended
troublesheoting procedures, first obhtain an MRA tag f£rom the
Inter=Tel MRA Department and attach it to the defective unit,
The following guidelines will help weou fill out the tag properly.

HOTE: Inter-Tel does not accept the return of defective units
without MREA tags.

(1} Obtain a repalr authorization number from vour Inter=Tel
order processing clerk.

{2) Identify the unit by the eguipment name, part number,
and serial number.

[3) Describe the defect and, if applicable, the circuit
number related to the defect.

(4] Document the estimated service time pricr to failure.

[5]) Abtach the upper portion of the tag to the defectiwve
egquipment. Retain the bottom portion for your files,

(6] Write the MRA numbcr on the ocutside of the shipping box.
Page B-1
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3. TROUBLESHOOTING PROCEDURE

A. PRELIMINARY TROUBLESHOOTING CHECELIST

3.01 Use this troublesheooting checklist before you start the
system troubleshooting progedures. It may save you btime and

possibly eliminate the need for detailed troubleshooting.

(1] 1= the problem caused by user errocrs? You can monitor
the system or individual stations using the DISP program
deseribed in DIAGNOSTIC PROGRAMMING. Or, use the fsa-
Fures according ko the instructions in the FEATURES
gection of this manual,

(2] #Was the equipment been disconnected or disabled? Refer
te the INSTALLATION and PROGRAMMING sections for more
information.

(3] 1f the problem involves an optional featurs, has the
agption been enabled? Refer Lo Ehe INSTALLATION and
PROGRAMMING sections for enabling procedures. Check
keyser DIP switches if the feature is switch-enabled
[refer to page 3-42}.

(4) Are printed circuit boards and equipment cables gecurely
geated and connected? Refer to INSTALLATION for de-
tails.

(5] Check all LED'"s for proper indication, refer to Section
8, LIGHT-EMITTING DIODE INDICATIONS (LED), on the next

page.

i{i6) Is the problem caused by optional external equipment
{e.g., auto-dialer, headset, loud ringing adapter,
ete.), connected to the system?

(7] Each keyset contains a microprocessor that is essential
to the operation of the keyset, Ensure that the supply
yeltage to the microprocessor is set at +5.0 +0,01vDC.
For voltage adjustment procedures, refer to page 3—-4u.

(8] If a problem persists, after completing the checklist,

proceed to Section €, SYSTEM TROUBLESHOQTING PROCEDURES,
starting on page 6-6.
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Fs =

B. LIGAIT-EMITTIHG DIODE [(LED) IHDICATIONS

3.02 The Light=Emitting Dicdes (LED's) located on the front edge
of each PCB indicate specific functions. Figure 6-1, Light-
Emitting Diede Indicaticns, on the next page, and Figure &-2, LED
Locations, on page 6-5, indicate the the normal condition of each
LED. LED problems and corrective actions are listed below:

A. If the Power Reset LED does not light up, or will nobt go
out after two seconds, when the PCB is reset or powered

up:
{1y ERemcove the faulty PCB.
{21 wWait 10 seconds and re-insert the PCR.

{3) If the power reset LED still does not function
proeperly, replace the PCE.

B. If£ the NMI (watchdog timer) boktom LED on the CPU PCBE is
lit, reset the system [(momentarily c<leose DIP switch 2 on
Lhe CPU PCEB,; then re-open).

HOTE: A reset will disconnect any calls in progress,. If
the MMI LED lights frequently, contackt Inter-Tel Customer
Support for assistance.

C. If the first three LED's on the CPU PCE are not £lashing
at the proper rates:

HOTE: The top LED f£lashes approximately 5 times per sec=
ond, the second LED flashes 2 or 3 times a second, the
third is almost constantly on, and the bottom is not 1it
unless a non-maskable interrupt has occurrped.

i1} Turn off the AC power and remove all PCEB's.
{2) Ensure that the CPU PCB ROM's are properly seated.
(3] PRe-insert the CPU PCB and turn on the AC power.

{4) ©On the back of the DC power cable connector, measure
the voltage from Test Point 5 teo Test Polint & as
described on page 3=29, The waoltage must be +5.0
+0.,1VDC,

(5} If the wvoltage is out of tolerance, remove the CPU
PCR and replace it with a new PCR. If still out of
tolerance, contact Inter-Tel Customer Support.

{6l If within btolerance, replace the remaining PCB's one

at a time, rechecking the +5.0VDC each time. Ra-
place any faulty PCR's.

Page &-=-3
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TROUBLESROOTIHNG

FIGURE 6-1. LIGHT-EMITTING DIODE IHDICATIONS

rCB

5TH

LED
LOCATION®

A

DESCRIPTION
Power Reset LED (normally off)

Lights when the PCB has not been acknowledged
and reset by the CPII.

Circuit LED's [(off when not in usa)

Lights when the station associated with that
circuit is using processor time.

CPU

Data LED's

Lights when the CPU is functioning. Rate of
flash indicates the amount oF activikby.

HMMI LED i(normally off)

Lights when a nan-maskable interrcupt has
ocourreaed.

cou

E and C

Powar Resct LED (normally off)

Lights when the PCE has not been acknowledged
and reset by the CPU.

Circuit LED's

Lights when the C.0. line asscciated with
Ehat circuit is accessed.

CHF

Power Resot (normally off)

L.ights when the PCB has not been acknowledged
and reset by the CPU.

Conference Circuit 1 LED's (normally off)
Conference Circuit 2 LED's (normally off)

Lights when circuit is activated.

* pefer to Figure 6-2 on page 6-5 for the locations of the LED's.
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FIGURE &-2.

LED LOCATIOHNS
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e

L. SYSTEM TROUBLESHOOTING PROCEDURES

3.03 The troubleshooting procedures for correcting eguipment
failuras have bsen divided into four categories:

Feakture Failure
Internal Communications
External Communications
Systam Malfunctions

Feature Failure

3.04 If the problem invelves system features:

(1} Use the feature following the instructions in the FEA-
TURES section to determine if the problem is due ko user
BILTUOCE .

{2) If the feature does not work properly, remove the keypad
portion of the keyset, Examine the contacts under the
feature button for dirt or dust, and clean 1f necessary.

(3] If the Feature still does not operate properly, proceed

to Figure 6=3, Feature Failure Troubleshooting Chart,
page &=7.

Internal Communications

3.05 If the problem inveolves only internal calls, refer Lo
Figure 6-4, Internal Communications Troubleshooting Chart, on
page &-11.

External Communications

3.06 If the problem inveolves only external calls, refer to
Figure 6=5, External Communicaticons Troubleshooting Chart, on
page B-=13.

System Malfunctions

3,07 If the problem appears throughout the system, refer to Fig-
ure 6B-6, System Malfunctions Troubleshooting Chart, on page &-14,

3.08 The troubleshooting charts list symptoms, possible causes,

and corrective actions. Look £or the problem reported and
perform the corrective actions in the order gilven.

Page B-%



INTER-TEL PRACTICES
616,/1232 INSTALLATION AND MAINTEMAMCE

TROUBLESHIITING
Izsue 2, Apr. 1985

- L e

FIGURE 6-3. FEATURE FAILURE

TROUBLESHOOTING CHART

SYMETOM PREOBABLE CAUSE

Cannot place a User error
call on Hold
5.0V regulator
.out of toelerancea

Defective keyset

Defective PO BCOR

e ——

CORRECTIVE ACTION
Refer to page B-19% and 8-27.

adjust keyser +5,0VDC setting
as described on page 3=40.

Feplace the keysat,
Refer to page 3-27, then con=-

tact Inter-Tel Customer Support
for assistance.

Cannoct put the ser error
station in Call
Forwarding Defacktive keyset

efoective CPU PCB

Refer to page 8-35.
Replace the keyset,
Refer to page 3=27, then con-

tack Inter-Tel Customer Support
for assistance.

Cannoct put the Uzer error

station in

Do-Hot-Disturb Option not
enabled

Defective keyset

Dafective CPU PCB

Refer to page B-=35.

Place keyset DIP switch 1 in
the ON position.

Replaca the keysat.
Befer to page 3=27, then con-

tact Inter-Tel Customer Support
for assistancea.

Cannot activate User arrcor
anocther kewvset's

Message Waiting Defective keyset
kay

Defective CRU PCE

Refer to page S=36.
Replace the keyseb.
Refer to page 3=237; then con=

tact Inter-Tel Customer Support
for assistance,

Page &-7
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FIGURE 6-3.

FEATURE FAILURE TROUBLESHOOTING CHART

[CONT "D}

SYMPTOM

Last Mumber
Redial does
nat work

FPROBABLE CAUSE

eer error

System Option 5
enabled

Defective kKeyset

Daefective CPU POCRE

S

CORRECTIVE ACTION

BEefer to page B=26, The con=
ditions for redialling before
or after disconnecting are
cxplained.

Oprien % delays the redial fea-
ture for 12 sec. to allow speed
dial numbers to be chained,
Either wait 12 sec. or disable
Opkion 3.

Replaca the keyset.
krefer to page 3-27, then con-

tact Inter-Tel Customer Support
for assistance,

Speed-dial
number memory
lost ot

not working

llaer errcar

Spead dial
attempted without
accessing a C.0,
line

Power Lo keyset
Wwas remoaidad

Defective keyset

Refer to page B-24,

"Reprogram the memory storage

location. Use the speed-dial
feature only after pressing a
line kay.

Ensure that the keyseb has
power and reprogram the

numbers.

Replace the keyset.

Full-duplex
speakerphone
not working

Option not
enabled

Defecktive speaker
ar speaker cable

Defective speaker-—
phone module

Defective keyset

Place keyset DIP switch 3 iIn
the ON peosition.

an ohmmeter, check the
for a broken wire. IE
cable is good, and speakerphone
still does not work, replace
speakerphone.

Using
cablea

Replace speakerphone module.

Replace the keyset.

=
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FEATUORE FAILURE TROUBLESHOOTING CHART (COMT'D)

SYMPTOM

Cannok transfer
outside calls
Lt atkher keysets

FPROBABLE CAUSE
User error

Dalled station is
in Do-Neoc-Discurb

Defective Keyset

Defaective CFUO FCR

CORRECTIVE ACTIOR
Refer to page #-27.

Any stabtion in Do-Hot-Disturb
cannobk receive Lransferred
calls.,

Replace the keyset,
Refer to page 3-27, then con=

Lact Inter-Tel Customer Suppork
for assistance,

Cannot initiate
a conferenca

e

User error
System 1is nokb
equipped for
conference
Defactive keyset

Defective CHNF PCHB

Defactive CPU PCE

Refer to page B-=32,

The system musk have optional
Conference (CHF} PCR.

replace the keyset,

Feplace CHF FCH.

Refer to page 3=27, then con=

tact Inter—-Tel Customer Support
for assistance.

Cannot initiate
a page

leer ercor

Paging zone
disabled

Defective kayset

Defective OPL PCHR

Refer to page 5-37.

A keyset does not need to be in
a programmed zone to initiate a
page, but other keysets must be
in the zone being used in grder
Lo receive the page. Check the
Station Programming sheets for
Station Option &. Reprogram
the keysets if necessary.

Replace the keyset,
Refer to page 3-27, then con-

CLact Inter=-Tel Customer Supporkt
far assistance,

Page &-9



INTER=TEL PRACTICES TROUBLESHOOTING
6le,/1232 INSTALLATION AND MAINTENANCE Issue 2, Apr. 1985

FIGURE 6-3. FEATURE FAILURE TROUBLESHOOTING CHART (CONT'D)

SYMPTOM FROBABLE CAUOSE CORRECTIVE ACTION

Paging times User error Refar to page B-37.

out in less

than 12 seconds S5TN PCE has Remove the unused stabion
unterminated cable from the PCB., Hot
axtension prewires are not permitted,
Defective keyset Replace the keyset.

Pefective CPU PCB refar to page 3=27, then con-
tact Inter-Tel Customer Support
faor assistance.

Page 6-10
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e

FIGURE 6-4. INTERHAL COMMUNICATIONS TROUBLESHOOTING CHART

HOTE: These symptoms are fsolated to one keyset enly. For identical
praoblems involving more than one keyset, refer to Figure 6-6,
System Malfunmctions Troublesheooting Chart, on page &-14,

SYHPTOM PROBABLE CAUOSE CORRECTIVE ACTION
Ho intercom Defective cabling Check cable connections.
dial tone

Defective keyset Replace the keyset.

Defective STH PCB Determine which PCB corresponds
to the affected statiaon and
replace it,

Cannot place Defective keyset Replace the keyset.
intercom calls
Defective STH PCB Determine which STH PCB
corresponds Lo the affected
station and replace it.

Defective CPU PCB Refer teo page 3-27, then con-
tact Inter-Tel Customer Support
for assistance.

Data noise in Defective cabling Check for loose or open

kevsat oF connecstlions conneckions, o crossed wires.
STH PCE has Remove the unused station
unterminatead cable from the PCE. Hot
extension prowires are nokb permitted,
Defective khoyset Replace the kReyset.

Defective STH PCB Determine which PCB corresponds

te the affected station and
replace it.

Page 5-11
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FIGURE 6-4.

P

INTERMAL COMMUNICATIONS TROUBLESHOOTING CHART (CONT'D)

SYMPTOM

Keyset
nobt working

PROBABLE CAUZE

Defactive ar
misadjusted kayset

Defeckive cabling

Defective STH PCE

CORRECTIVE ACTION

check the internal +3.0VDC
getting and adjust 1if necessary
{refer to page 3-40). Replace
keyset Lf still not working.

Check for loose or open CoOn—
nections in corresponding
cabling.

Refer to page 3=31, then re-
place the corresponding PCE.

nther stakion
conversations
can bBa heard
on the line

STH PCR has
vatarminakbeod
exEpnsSion

nefective 5TH FCB

Defective CPUI PCB

Pemove the unused skbation
cable from the PBPCB. HoC
prewires are nok permitted.

Replace the corresponding PUB.
Refer to page 3-27, then con=

tact Inker-Tel Customer Support
for assistance.

Page G-12
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FIGURE B=5.

— T

EXTERNAL COMMUONICATIONS TROUBLESHOOTIMNG CHART

SYHPTOM

Cannat obtain
C.0. dial tone

PROBABLE CAUSE

C.0. lineis)
restricted

Defective keyset

CORRECTIVE ACTION

Check the station program-
ming for that keyset (refer to
page 4-9].

Replace the keyset.

Cannet place an
cutside call,

C.0. dial tone
present [(intercom
workal

Feysat 15
toll restrictbed

Speed transfer
enabled

Defective keyset

Defective CPU PCB

“heck the station option
programming for that keyset,

Standard operating procedure.
Flace keysst DIP switch & in
the OFF position if speed
transfer is not desired.

Replace the keyset.
Befer to page 3-27, then con-

tact Inter-Tel Customer Support
Eor assistance.

Dukzide calls

being dropped

during conver—
sabion OF upon
answering C.0.
call

Line key 13
pressed by user
after initial
connackion is
astaklished

STH PCB has
unterminated
aextrnsion

Loap current

interrupt £rom
Central Qffice

Insufficient loop
currenkt supplied
by Cenktral Office
befective keyset

Defactive COU PCE

Etandard operating procedure,

Pressing a line key after the

connection has been made will

automatically drop the call in
progress and reseize that

C.0. line.

Remowve the ynusad skbation

cable from the PCB. Hot
prewires are nok permitbed.

The Central Office must supply
conskant loop current. Enable
Svstem Opkion 6 (1.2 second
held call loop release) as
deseribed on page 4-8. This
will enly help calls on heold.

central Office must supply &
loop current of 20mb minimum.

Eeplace the kKeyset,

Replace the COU PCH.
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FIGURE 6-6.

SYSTEM MALFUMCTIONS TROUBLESHOOTING CHART

S5YHPTOM

No keysecs

in the system

will cperate.

Mo LED indication
whan a line key is
prassed.

PrROBABLE CAUSE

Main Power +30VDOC
fuse opan

Open connection
in the cable
between power
supply and K30
cardfile.

Defective STH BCR

Dafective power
supply

COERRECTIVE ACTION

Examine the fuse and replace 1t
if nacessary.

CAUTION: Do nok exceed maximum
rating of fuse (refer to page
i-18 or 3=25).

Turn off the aystem. Use an
ohmmeter to check the cable
connector and replace or repailr
the faulty cable.

Bemove all STN PCB's from the
K5U0. Check the voltage on the
back of the DC connector as
described on page 3=-29%, If in
telesrance, replace the 3TN
FCB's one at a time, measuring
the voltage each time, until
the defective PCB is isolated.

Using a wvoltmeter, check the
voltage on the back of the DC
connector, IE the woltage 1is
not +30 +5VDC, replace the
power supply. Refar to page
3-291-

A group of 4
keysebts will not
ppaerate. No LED
indication when
a line key is
preassed., ALl 4
saets are located
on one STH PCE

Defockive fuse
on the STH PCE

Defactive STH POE
Defective
receptacle on KBU
backplane

Defective CPU PCH

Remove the STH PCE from the EKSU
and replace the 1A fuse.

Replace the STN PCH,

Raplace the KS5U cardfile. Con=
tact Inter=Tel Customer Support
for assistance.

Fefer to page 3=237, then con=
tact Inter=-Tel Custaomer Suppart
Eor asgistance.
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FIGURE &=6.

SYSTEM MALFUNCTION TROUBLESHOOTIMNG CHART (CONT'D)

SYMPTOM

C.. line
incperative
throughout system

PROBABLE CAUSE
Deafective C.0,
line from Central
Dffice

Improper Pro-
gramming

Defeckive COU PCB

pDefective CPU PCBE

CORRECTIVE ACTION

Disconnect the C,0. line £rom
colr BPCEB. lse a test sat to
verify the C.0. connection.

Ensure line i3 not restricted
from access on all keysets,

Replace the COU PCE.

Refer Lo page 3=27, then con-
tack Inter-Tel Customor Support
for assistance.

Tarminal will not

commuynicate with
CPU POE

Baud rates of the
terminal and CPU
DR are nok the

& Ame

Miawired or
defective cable

Defective powar
supply

REZ232C interface
on CFU FCR is
faulty

Set the baud rate of the
terminal te 300,

Repair or replace connecting
cable. Refer to page 3-32
for proper pinout for RE2320
connector.

Check the -12VDC with a
voltmeter on KsU0 power supply.
Check the cable between the
power supply and the Es0 [(refer
Lo pages 3=16 to 3-23),

Examine RS232C interface for
faulty solder connections or
broken pins, Contact Inter-Tel
Customer Support for assis-
tance,

Page &6-15



INTER-TEL FPRACTICES

6l6/1232 INSTALLATION AND MAINTENANCE

TROUBLESHOOT ING
Issue 2, Apr. 1985

FIGURE 6-6.

SYSTEM MALFUNCTION TROUBLESHOOTING CHART

(CONT'D)

SYMPTOM

Repeated
ooourrances
af dropped calls

PROBABLY CAUSE

AC lime is not
dedicated

Equipped Dbut
unterminataed data
lines [no Reyset
connecked at Lhe
end of the cable)

+3VDC low (K50}

ESU located near
a strong magnetic
field {e.g., high
v ltage power
transformer, or
copying machines)

Defective CPU PCE

CORRECTIVE ACTION

Have dedicated, isclated AC
line imstalled from LChe main
power panel with a third wire
ground. Ensure system power
iz on its own clrcult breaker.

Eemove the unterminated station
cables from the 3TN PCB.

Replace faulty power supply.
Contact Inter=-Tel Customer
Support for assisbance.

Relocate the KSU to an isolated
room a minimum of 20 feet away
from any equipment thakt pro-
duces a magnetic field.

pefer to page 3-27, then con-
tact Inter-Tel Customer Suppdrt
for assistance,

Page &-16
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0. HOW TO GET HELP

Customer Supporkt

3.0% If the problem persists, contact Inter=Tel Customer Support
for assistance, They can be reached between 8:00 AM and 5:00 FPM
Mountaln standard Time at GO0Z=-96)1=-3000 or 1-800=523-8B180,

3.10 For Emergencies Only: After office hours and on weskends,
call 602=06l1=0277 and leave vyour message with the operator, a1
Customer Support Product Specialist will return your call within
an howur, Flease remembers that this is an emergency number.
Sales guestions, egquipment orders, etc.; can only be processed
during business hours.

ISIS

3:11 Inter-Tel Systems Information Service (ISIS) is available
to distributers 24 hours a day. By following the instructions
given below, you can access the latest news, Tech Tips, and sales
information. You may access ISIS for up to 30 minutes per call.
1515 will disconnect automatically after 30 minutes.

3.12 To call IS5IS,;, vyou will need to know your ISIS distributeor
code, which is identical to your Inter-Tel account number, and
the IS5I3 access number (130377), ¥You alse need to have a com=
puter terminal (CRT or printer) with a keyboard, and a modem with
Ehese characteristics:

A, Bell 102 or 212 standard modem compatibility.

E. [ to 300 baud rakte.

L. Full=-duplex communication ability (parity is not
checked].

3.13 Accessing ISIS:
(1) Dial 802-981-1825.

{2) When you hear the modem tone, activate your modem accord-
ing to the manufacturer's instructions.

t3) Press the ENTER or RETURN key repeatedly until the ter-
minal responds.

(4} When you are connected to ISIS; your kerminal will print:
USEENAME.

(3} BEnter: IS5IS and press RETURN or ENTER.

Fage 6-=17
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I68) Your terminal will print: ENTER ACCESS CODE.

(TY Enter: 150377 and press RETURN or ENTER.

{87 ¥Your terminal will print: ENTER DISTRIBUTOR CODE.

(9) Enter: your distributor code {(Inter-Tel account number
as it appears on your monthly invoice] and RETURN or
EHNTER.

(107 Your terminal will print: WELCOME TO ISIS and will tell
you when various files were updatad last. (If the files
have not been updated since you called last, you may not
want to continue,) It will then print:
PLEASE CHOOSE ONE OF THE FOLLOWING:
Al Latest News (new or updated equipment and procedures)
R] Technical Service [(training schedules and Tech Tips)
) Marketing (Marketing Memos/applications Guidelines)
o] Sales {training schedules)
E] Help (instructions on how to use ISIS)
Fl Leave a Message
5) Exit ISIS (disconnects you from ISIS)
Field letter? (A-G):

{11} Enter the field letter (A-F)} of the file you want to read

and RETURH ot ENTEER. A sub-menu will then print. For
example, if wou choose B (Technical Services), your ter-
minal will print:

PLEASE SELECT ONE OF THE FOLLOWING:

1) Lakteszst Hews

2] Tech Tip Index £or SPE [lists SPK Tech Tips avail-
able)

4] Tech Tip Index for MPE [(lists MPK Tech Tips avail-
able)

4} Tech Tip Index (lists Tech Tips available]

5) Print SPE Tech Tip (prints selected 5PK Tech Tips)

§) Print MPE Tech Tip {(prints selected MPK Tech Tips)

7] Print Tech Tip (prints selected Tech Tips)

8) Training Information {(monthly schedule]

8] Return to Main Menu {to select another areal

Field number? [(1=%):z

Page 5-18
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(12) Enter the field number (1-9) and RETURN or ENTER. Yo
will now be able to read the information you selected.

(13) If you want to leave a file while it is printing, hold
down the CONTROL key and press the ¥ key to return to the
main menuy.

(14} You may halt the file by halding down the CONTROL key and
pressing 5. To continue, held down the CONTROL key and
press the Q key,

(L3} If you respond incorrectly to any prompt, ISIS will ask
if you need help., If you respond by entering YES, ISIS
will provide you with instructions to help you continue.
Or, you may select the Help field from the main menu.

(L&} When you are finished, select EXIT ISIS (G) from the main

menu and terminate your call according te your modem's
instructions, Make sure that you are disconnected; if
you do not disconnect from ISIS, your telephone company
will charge you for the length of time you were connected
to ISIS.

HOTE: If you have any problems, please exit ISIS and

report the problem to Customer Support between
B:N0 and 5:00 PM {MST].

FPage 6&-=-1%9
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REPLACEMENT PARTS

CONTENTS PAGE
1. INTRODUCTION. ...csvssnnvcosnsssssssnssssnssnanssanssnansanss F—1
2., ORDERING PROCEDURE....u:ssssssssssssansssssssssssssssssss 71
3. REPLACEMENT PARTS LIST...esesvssssanssnasssnssssansssssan 1

d'l EEC{:HHEHDEB EPhR-E Pms'l!lili‘i‘i‘ll+l‘l‘++++llll-+++illlll++++lll ?-1

l. INTRODODCTION

1.01 This section provides the information necessary teo order
replacement parts for the 616 and 1232 systems.

2. ORDERING PROCEDURE

2.01 when ordering eguipment for the &16 and 1232 systems, pro-
vide the following information to vour Order Processing clerk:

Company namne

Furchase corder number

Required date of shipment

Part number(=z) of equipment ordered
Juantity reguired

[ B N I

3. REPLACEMENT PARTS LIST

3.01 FPigure 7-1 on the next page lists the parts available for
replacement on the 6lE6 and 1232 svstems.

4. RECOMMENDED SPARE PARTS

4.01 Spare parts must be kept on hand to ensure the best possi-
ble customer service, Figure 7-2 on page 7-5 lists the spare
parts and guantitiez necessary Lo maintain and service ten 616 ar
1232 systems.

Page T-1
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FIGURE 7-1. REPLACEMENT PARTS

Part HITEC PHOEHIX
Description Humber Humber
Instrumanks
Keyset - 24 line key 682, 3000 681.3000
Keyset - 12 line kay 344,3000 343,3000
Keyset - 6 line key 342,3000 341,3000
bss I 344,3100 343.3100
Housings
DES [ Top gl0.5126 R10.5123
=5 Botbom Bl10.5128 B10.5124
DEsKeyset Baseplate FlO.5128 Bl0,.5125
Keyset Top - 24 line key B810.5131 Bl10.5132
Keyset Top = 12 line key B10,5137 Bl0,%139
Keyset Top = & line key 810.5136 8l10,.5138
Keyset Bottam #10,5133 B10,5134
Instrument Components
Handset Assembly g17,.3024 817.3025
Hookswitch Bl0.5135 810.5135
Transceiver for Handset 217,3005 217,3005
Handset Cable 813,1045 813.1042
Line Cord (mod to mod) 213.1044 813,1049
DSS Power Cable (mod/spadel 8#13.1052 813.1050
D55 Flat Cable imod to mod) 813.1051 Bl13.1053
Keyset Control Board Ra8L1,.3010 31,3010
Volune Control Board 681.3011 681.3011
Control Board w/Voiece & Tone 6E1, 3012 681,3012
D55 1 Control Board BE3.3110 bE3, 3110
Keyset HKeyboard - 24 line key 682.3020 81,3020
Keyset Heyboard - 12 line key i44.3020 343.3020
Keyset Keyboard - 6 line koy 342.3020 341.3020
0SS Keyboard - D88 [ 344,3120 343.3120
Button Caps EKit - 24 line key Bl2.1022 glz2.1022
Button Caps Kit = 12 line key B1z,1024 BlZ.1024
Button Caps Kit = & line key 812.1023 812.1023
Button Caps ¥it - DSS I glz.1021 Bl12.1021
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PIGURE 7-1. REPLACEMENT PARTS (CONT'D)

These parts have the same number for HITEC and PHOENIX models.

Part Description Part Humber

K50

6la KSU 341,1000

1332 KSO 343,1000

Battery Back-up K35U

Asgembly Kit™ 341,02

Cabinet B23.1012
Fower Supply 6E0.06
Power Cable Assembly El3.1010

FCER's

CFO 340,10

CoU (DTMF ) 340.20

COU Rotary Conversion Kit 825.1032

5TH 340,30

CHFE . 340.40

Power Supply

6le 340.06

1232 340,07

Battery Back-up Power Supply 880,06

Power Supply Cable

340,06 Power Supply Cable -

340,07 Power Supply Cable ==

Battery Back-up Fower

Cable Assembly Bl3.1010

*KSU must be ordered separately.
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FIGORE 7=1. REPLACEMENT PARTS (CONT'D)

These parts have the same number for HITEC and PHOENIX models:

User Documenbaticon

Installation and Field

Maintepance Manual 341.8002
glé User Guide 341.8010
1232 User Guide 143,8010
OsSs I Uaer Guida 341 .8006

Miscellanesus Equipment

Speakerphone Module Kit #28.1033
FLT-2 Headset Adapter 28,1031
besk Speaker 828.1027
HAC Handset Receiver Kit B2B.1048%
055 Power Transformer a0e, 1009
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FIGURE 7—-2. RECOMMENDED SPARE PARTS

Part Number Description Duantity
340,10 CPU PCB 1
340,20 Cou PCB (DTMF) 2
B28,1032 Coll Rotary Conversion Kit 1
340,30 ETHN PCB Z
340,40 CHE PCB 1
340,06 Ble Power Supply 1
340,07 1232 Power Supply 1
BEO, 06 Battery Back-up Power Bupply 1
341, 1000 B1E ESD 1
343.1000 1232 ¥Ks5U 1
341,02 Battery Back-up KSU Aszsembly EKit 1
6EB2.3000 HITEC Eaeyset = 24 line key 4
344,3000 HITEC Keygset = 12 line key 4
342,3000 HITEC Eeyset - 6 line koy 4
dd4, 3100 HITEC DES I 1
GE1, 3000 FHOENIX Keyvset = 24 line koy 4
343,3000 PHOENIX EKeyset = 12 line key 4
341.3000 PHOENT X Keyset - & line key 4
43,3100 FHOEWNIX D55 1 1
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SYSTEM FEATURES

1. INTRODOCTION

1.01 Eyvatem features include the following:

Station Message Detail Recording (SMDR})

Flexible Attendant Arrangements (Alternate Point Answering)
Flexible Might Einging Arrangement

Svstem Battery Back-up

Data RBase Batkery Back-up

Dual-Tone Multi-Frequency (DTMF) or Dial Pulse Signalling
Music=0On=Hold

Call Privacy

Toll Restriction

Variable Time-0ut Capabilities

& Fad b e b

2. STATION MESSAGE DETAIL RECORDING (SMDR)

2.01 sStation Message Detail Recording (SMDR) provides a detailed
record of local and long distance calls.

2.02 Data may be recorded on a customer-provided printer or al-

ternate device (such as magnetic tape or floppy disk). This de-
vice 1s conneckted to the RS5232C port on the Central Processing
Unit (CPU) printed circuit board (PCB). Refer to SYSTEM SPECIFI-

CATIONS far more information.

2.03 SMDR options are selected through System Features Program-
ming. The options are:

# All local and long distance calls, including incoming and
outgoing calls (no opbtions programmed).

¢ Local and long distance calls of seven digits or more last=
ing at least 30 seconds (System Option 1 enabled).*

@ Only long distance calls of eight Jdigits or more lasting at
least 30 seconds (Svstem Option 2 enabled),®

¢ Error messages (System Option 3 enabled). kefer to the
DIAGHOSTIC PROGRAMMING secticn of thiz manuwal for details.

*Calls of less than seven digits (411, 1411, etc.) will not
appear on the SMDR printout,
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FIGORE 8-1. SMDR PRINTOUT

NS e Ee

STH NUMBEER DIALED DUR LH
10 R 1 1
1o KERNAAX 1 1

2.04 The following paragraphs describe the c¢all data items that
appear on the SMDR output report, A sample SMDR report is shown
in Figure 8-1 above.

2.05 sStation Number (5TH}: This field identifies the originator
or raciplent of an outside call by receording the station intercom
number. If the call is transferred, the station that terminates
the call is listed as the originator/recipient.

2.06 Humber Dialed: This £field records the telephone number
dialed by the station user and the account code, if one was
entered, The last 24 digits dialed appear in this field. The
field is Blank for incoming calls unless an account code is
enterad,

NOTE: An account ecde may be used to identify an ocutside call
for billing or informational purposes. If SMDR System Option L
or 2 is programmed, account codes will not be accepted for in-
eoming calls. Refer to paragraph 4,05 on page 5-20 for instrucs
tiocns on entering an account code,

2.07 Duration of call (DUR): This field indicates the duration
of Ehe call in minutes. The timer starts when Ehe user finishes
dialing (or when an account code is entered during an incoming
call) and ends when the Central QOffice {(C,0.) line in use is
released, ralls are recorded in one-minute units, for up to 255
minutes. If more than 255 minutes have elapsed, three asterisks
[***) will be printed.

2,08 C.0. Line Number (LN}: This field identifies the C.0. line
used to place or receive the call.

3. FLEXIBLE ATTENDANT ARRANGEMENTS (ALTERNATE POINT ANSWERING)

3.01 1Incoming calls flash on all keysets and may be answered
from any keyset. EKeysets also may be programmed to tone for in-
coming calls through Station Features Programming {ring—-in from
c.0. lines}. If System Opticn 8 (System Features Programming) is
enabled, incoming calls will only flash and tone on keysebs pro-
grammed as direct ring-in stations. All other keysets' line keys
will be steadily lit and users will be unable to access incoming
calls.
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3.02 The syatem atktendant (station 10) has full-feature capabil-
ity for processing incoming calls. If desired, the system may ?ﬂ
configured for multiple- or neo-attendant operation. Howewer, 1o
the case of multiple attendants, there i3z only one system-identi-
fied attendant [(station 10). Only this station will be able to
place the system in the the Night Ring mode, respond to "0% as an
intercaom number, and receive recalls from within Lhe system.

3.03 Qne-Attendant Operation: All inceoming C.0. lines are
initially programmed to ring in at the attendant's station (10},

3.04 Mulriple-attendant Operation: Incoming C.0. lines are pro-
grammed to ring im at two or more stations,- but only station 10
is the system-identified attendant.

3.05 Neo-Attendant Operation: Incoming and outgoing calls may be
processed without an attendant. This is accomplished in one of
two ways. One way is to program C.0. lines ko ring 1n at any
station using Station Features Programming. Another method is to
permanently place the svyvstem in Hight Ring mode (refer to para-
graph 4.01 below).

4. FLEXIRLE HIGHT RIMGIHG ARRAHGEMENT

4.01 The Hight Ring mode allows the system to operate without an
attendant . It is activated by placing the attendant's station
{10) im Do-Not-Disturb (keyset DIP switch 1 must be enabled).
When the system is im Wight Ring mode, incoming calls flash on
all keysets, and they flash and tone on keysets enabled with the
Wight Answer option (DIFP switch 4],

4.02 1f a line key flashes on a keyset to indicate an Incoming
call, the user may answer it by lifting the handset and pressing
Lhe flashing line key.

4.03 System features not reguiring an attendant may be used
while the system is in Hight Ring mode. For example, calls may
be put on hold or transferred to another station; but attendant
recall will not be available.

5. POWER FAILURE CAFPABILITIES
.01 Back-up batteries provide power during a power outage orv

"hrowan-out" condition. They are trickle-charged by the power
supply.
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5.02 Data EBase Battery Back-up: The data base memory 1s pro-=
tected by a battery located on the the CPU PCRB. In the event of
a powar failure, this battery protects the memcory for up to 25
days before the data base must he reprogrammed.

5.03 System Battery Back-up: (Available with the 680.06 power
supply.) During a power failure, systems with 340.06 and 340.07
power supplies drop calls in progress and lose stored speed-dial

numbers, To keep a system fully cperational during a power
failure, the system can be eguipped with the optional 680.0%
power supply and back-up batteries. The customer-provided

batteries are activated avtomatically and provide power to the
gystem for a limited time. Refer to SYSTEM BATTERY BACKE-UP an
pages 2-8 and 3-49 for more information.

NOTE: The 340.06 and 340,07 power supplies are not eguipped with
battery chargers. If desired, a Tripp-lite Standby Supply c¢an be
connected to the power supply to provide back-up power. For the
340,06 power supply, use Tripp-lite part no. SB200LVC; for the

340.07, use part no. SB400LVC.

f. DUAL-TONE MOLTI-FREQUENCY (DTMF} OR
DIAL PUOLSE SIGHALLING

6.01 all instruments used on the system are aquipped with push-
buktton keypads, They generate a digital code that is decoded by
the COU PCE as either a DTMF or dial pulse signal.

6.02 The COU PCR is initially configured for DTMF signalling,
but some or all C.0. lines may be converted to dial pulse lines
using the Rotary Conversion Kit (part no. 828.1032).

7. MWOSIC=0ON-HOLD

7.01 Music may be provided for calls on hold or waiting, and as
background music to stations, This feature not only makes the
wait as pleasant as possible, but it ensures the holding parties
that they are still connected.

7.02 Synthesized music is a standard feature on the system. The
CPU PCE is shipped with a meleody integrated circuit chip. Alter-
nately, an external music scurce {radio, tape reccrder, ebtc.) may
be used to provide background music and Music-On-Hold with the
addition of a Music=0On-Hold module (part no. 340.23), Refer to
page 2=9, MUSIC-ON-HOLD MODULE, for more information.

8. CALL PRIVACY

8.01 The call privacy feature restricts access to a ¢all by all
other station users. This applies to intercom and cutside calls.
Wwhen an intercom channel is selected by dialing a two-digit in-
tercom number, no other station may seize that channel.

Page 8-6



INTER-TEL PRACTICES SYSTEM FEATURES
616,/1323 INSTALLATION & MAINTENANCE Issue 2, Apr. 1985

8.02 wWhen a C.0. line is selected by pressing one of the lipe
keys, no other station can seize that line. control of the line
may be transferred to ancther station through a conference or a
call transfer.

8.03 The system produces special tones to signal a station that
an intercom or outside call is waiting. The tones are heard
through the handset by the inside party only and do not disrcupt
Ehe call in progress,

9. TOLL RESTRICTION

9.01 A= a means of controlling costs, the system is capable of
restricting specific stations from accessing outside C.0. lines
or from making toll calls. The following restrictions are pro-
grammable:

A. Basic Toell Restrictions

B. WATS Line Access

C. A&Absorbed Digic

D. Specialized Common Carrier (SCC) Access
E. Allow Directory Assistance

A. BASIC TOLL RESTRICTIOHS

9.02 Staticns may be restricted from placing tell calls unless
assisted by an unrestricted station, This permits control of
long=distance dialing.

9.03 A station may be programmed for toll restrietions by en-
abling Station Option 6, This prevents the station user Efrom
placing a call when the number dialed has a 0 or 1 for the first
ar exceeds eight digits. Calls will be dropped immediately 1if
the firat digit dialed is a 0, If the first digit dialed is a 1,
the call will be dropped on the fifth digit, If 0 ar 1 is not
the first digit dialed, the call will be dropped on the ninth
digit unless Station Option 7 {(SCC Enable) is enabled, which
disables the digit counter,

9.04 The basic toll-restrictions feature expands to include
additional restrictions and excepticns. Each is described below.

B. WATS LINE ACCESS

9.0% 0Osing System Features Programming, the system may be pro=
grammed to allow access to an unrestricted line for placing toll
calls that might otherwise be denied. This line does not need to
he an actual WATS line. It may be a lecal €.0. line, FX line,
FBEX line, etc, This optien iz provided te allow a line to be
pxcluded from tall restriction.
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C. ABSORBED DIGIT

2.06 The system toll-restriction table will ignore this digit if
it is the first one dialed. 8By absorbing the digit, a long dis-
tance call from a toll-restricted station cannot be processed,
There may be only one absorbed digit programmed for the system.
The local Central Office will inform you if a digit is absorbed
by thelr facility.

D. SPECIALIZED COMMON CARRIER (SCC) ACCESS

9.07 sStation Option 7 (Station Features Programming) allows a
toll=-restricted station to dial 3CC numbers (i.e., SPRINT, HMCI,
ete,) for toll calls. This option disables the digit counter,
which allows stations to dial the 5CC access code, account num-
oer, and telephone number. The system will disconnect 1if the
gig?t digit dialed is a 0 or 1 (refer to paragraph 9.03 on page

E. ALLOW DIRECTORY ASSISTAMCE

9.08 System Option 9 (System Features Programming) allows toll-
restricted stations to dial directory assistance (411, 1411,
1=555-1212, and 1-XX¥-555=1212},

10. WARIABLE TIME-OUT CAPABILITIES

10.01 This feature providea time limits for the asystem, Var=
iable timers are either preset or may be changed through System
Features Programming., Standard and wariable walues are shown
below.,

Timer efault Value Variable Range
Transfer Recall 60 sec, 1=255 gec,
Hold Recall Bl seac, 1=-255 zec,
Station Camp=0n {(rings
busy before camp-on 4 sec, ==
Call Waiting Tone (incoming C.O.) 15 sec. ==
Callback Ring Duraktion 15 sec. -
Lamp Status (Flash Seguence) Refer to ==
Figure 8-2,
page 8-11
Abandoned Call Timer 10 min. -=
Page Time-cut (Internal) l2 sec. -
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EEYSET FEATORES

1. INTRODUCTION
1.01 FKeyset features include the following:

s Keyset General Features
@ Intercom Features

e Qutside Call Features

& Special Station Features

2. EKEEYSET GENERAL FEATURES
2.01 The following features are available on each keyset:

Faature and Line Eeys
Light=Emitting Diocdes {LED"s}
Audible Tones

Volume Control

Call Humber Buffering

ON/OFF Key

Direct Ring=-In Line Flexibility
C.0. Line Restriction

MO m Mg e

A. FEATURE AND LINE EEYS

2.02 EKeysets have six feature keys and &, 12, or &4 line keys
depending on the keyset model used, The line kevs provide direct
access to C.0, lines, and the feature keys provide user-friendly
operation of the system foatures. Fefer to STATION INSTRUMENTS
on page 2=2 for more information on keysets.
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2.03 The six feature keys are described below.
Eey Hame Function

HOLDS WD Placems a call on hold.
Forwards calls ko anobher station.
Places the station in Do=-Noc=Disturb modse.

XFERSCONF Transfers an outside call to another station.
Reverse transfers a call from another station.
Connects a three-party conference.
Places a call on individual hold (I-Hold), when
Ssystem Hold is enabled.

IOHE PAGE Initiates internal pages.
QUE Initiates intercom callback from a busy sta-
Eion.

Requests a callback on a busy C.0. line.

MSG/DIAL Activates ancther keyset's message waiting key
and automatically dials the message <enter.
Spaed dials stored numbers,
RPadials last number manually dialed.

ON /OFF contrels the internal speaker for call
moenitoring.
Controls the eoptional speakerphone unit for
handsfree operaticon.
Dizconnects when dialing on=haook.
Indicates an incoming intercom call.

B. LIGHT-EMITTING DIODES (LED'S)

?2.04 Light-Emitting Diodes (LED's) under each key indicate the
status of the C.0. line keys and four of the feature keys. The
flash rates of the LED's have distinct meanings, which are de-
fined in PFigure 8-2 on the next page. Flash rates are described
below in interruptions per minute (IPM).

a. STEADY - Lit steadily, no f£lashing.

b. FAST - Flashes 120 IFM or two times per second.
c, MEDIUM - Flashes &0 IPM or one time per second.

d, SLOW - Flashes 30 IPM or once every two seconds.
¢, DELAYED - Flashes 15 IPM or once every four seconds.
f. DOUBLE - Light repeatedly flashes twice and pauses.
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FIGURE £-2. LED INDICATIONS
STEADY FAST MEDITUM SLOW DELAYED | DOUBLE
(0 _IPM) (120 IpM) | (60 IPM) |(30 IPM) | (15 IPM)| CADENCE
HOLD/FWD IC call Kaysetb
wailting has ocalls
on this forwarded
keyset m=———————
EKeyaot
is in
Do=Not-
Disturb
XFERSCORF |Confar— This key=
ence in= sat in
|itiated conference
|by this (non=
keyset is initiakting
in pro- party]
Qreass
MSG/DIAL Massage
wairting
ON SOFF Micro=
phone on
Incoming
I call
LINE EEYS |Line Line Line &n Incoming Line ¥You are
| in use by |is re- nold 1call in con- | using
anokhetr calling | 2 00 |=mmm———=== ference | this
kayseot fFrom Dueyed your line
transfer line keysekt
or hold available
Trans=— C.0. call
ferred waiting
call on your
| keyset
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. AUDIBLE TOME IMDICATIONS

2,05 There are several distinct "rings" (auvdible tones) for ocach
type of call.

Ring Tones

2.06 The ring tones are described helow.

a. Long continucus tones { _ )

Incoming outside call
Line now available from busy line callback
Recalling outside call

L. One double kone [—-)
Intercom call
c. Repeating double tones (-—- -- —--}

Private intercom call
Etation zallback

d. Repeating combination of 4 tones and pause

Called stakian 1s in Do=-Not=-Disturbk mods

e. Busy signal for 3 or 4 tones {(--—-), then Music-On-

Hold, if egquipped.
¥Your station 1s <camped on to a busy station
f. Continuous busy signal (--—-——==== ]

C.0. line is busy

All intercom channels are busy

Another station is camped on to the busy station you
are calling

¥You dialed an invalid intercom number

Your keyseb is toll restricted

Immediate Ringing

2,07 A called station rings immediately after the station cir-
cule iz tested and found to be idle, wikthout waiting for the
noemal ringing cycle.
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Dff-Hook Ringing

2.08 A keyset may be enabled to ring while off-hook (DIP switch
5). & signal tone is heard through the handset but is inaudible
to the outside parky.

a, A single tone every 13 seconds (-] indicates an outside
call waiting.

k. A double tene (--)} and f£lashing HOLD/FWD key indicate an
intercom call waiting.

D. WVOLUME CONTROL

2,09 A thumbwheel tone contrel adjusts the volume nf_all Lones
from the keyset, Another thumbwheel controls the wvoice wolume
from the internal speaker.

E. CALL NUMBER BUFFERING

2.10 Digits dialed are buffered by the CPU, preventing the user
from dialing too fast for processing.

F. ON/OFF EEY

2.11 The ONSOFF key may be used to place outside calls without
lifting the handset, but because the keyset microphone is in-
active, the call must be conducted through the handset once the
outside party answers (unless the keysebt is eguipped with an op-
tinnal speakerphone unit).

G. DIRECT RING-IN LINE FLEXIBILITY

2,12 Direct ring-in lime flexibility allows C.0. lines te ring
in on specific stations, bypassing the attendant's station, if
desired, If programmed for direct ring-in, an incoming call will
cause the C,0., line key to flash and the keyset to ring.
Assignments for ring—-in are programmed through Station Features
Programming .

H. C.0. LINE RESTRICTION

2.13 A station may be restricted from accessing one or more C.0.
lines for outgeoing calls (Station Features Programming). An
attempt to use a restricted line will produce a busy signal.
However, restricted stations may receive incoming calls on thoese
lines, and these lines may be transferred from and to other sta-
tions.
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3. INTERCOM FEATURES
3,01 The intercom features presented in this section are:

Intercom Dialing

Volce Anncunging

Handsfree Answering

Ring Intercom First
Station-to-Staticon Calling
Tntercom Camp-0On, Call Waiting, and Call splitting
Execubive Call wWaiting

Busy Station Callback [(Queuing]
Consultation Hold

Intercom Tranafer

Speed Transfer

"

G mmod o

=1
[+
n

e

A. INTERCOM DIALING

3.02 Aall stations are accessed by dialing a twe-digit intercom
number or pressing a single key on the optional Direct Station
selector/Busy Lamp Field (DS5) unit. {kRefer to the ATTENDANT
FEATURES saction.)

B. VOICE ANHOUNCIHG

3.03 The internal speaker and microphone in your keyseb are
activated by inceming intercom calls, which allows the caller to
announce the call and you to respond handsfree.

C. HANDSFREE ANSWERING

3.04 If you receive an intereem ecall, you may answer handsfree
Erem anywhere in the room, or you may lift the handset for a
private conversatien. This feature may be disabled using Station
Option 4 (3tation Features Programming).

. RINHG INTERCOM FIRST

31.05 If enabled on your keyset, the ring intercom first feature
prevents your speaker and microphone f£rom being activated by in-
coming intercom calls, {The woice announce feature is disabled
for the keyset.} The keyset will continue to double tone. You
may respond by 1lifting the handset or pressing the ONJSOFF key.
It is a programmable feature (Station Option 4).
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E. STATION-TO=STATION CALLIHG

31.06 Intercom calls can be placsed from one station to another.
fne of five awvailable intercom channels is selected automatically
when an intersom number is dialed. If all five intercom channels
are busy, you will receive a busy signal when dialing the sta-
tion, You may not transfer any outside calls when intercom
channels are busy. If an unassigned, uneguipped, or invalid
intercom number is dialed, you will hear a busy signal.

HMOTE: The number of intercom channels available is dependent on
the system installed. Refer to page 2-3.

3.07 Tao place an intercom calls:

{1) Lift the handset and dial the intercom number. TIf the
called station is idle, both parties will hear one
double tone and the called keyset's speaker and micro-
phone will be achtivated.

{2) You may announce yourself,

3.08 If the called station is busy: If you hear a busy signal
when you call ancther station, you have the following opticns:

AL Hang up and try later.

E. Do not hang up. ¥You will camp on automatically. When
the called station is available, you will be connected.
Refar to Section 3F, INTERCOM CAMP-0OH.

o, I1f your keyset is enabled for executive call waiting,
you may camp on and send call waiting signals to the
buasy party. HRefer te Section 3G, EXECUTIVE CALL WAIT-
ING.

0. Regquesk a busy station callback. This is similar to
camping on except that yeu hang up while waiting. Refer
L Section IH, BUSY STATION CALLRACK.

3.09 To receive an intercom call:  wWhen wvou hear a double-tone
and possibly a voice announcement, and the ONJOFF key is lit, you
may respond handsfree or lift the handset for privacy.
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3,10 To place a private intercom call:

{l) Lift the handser and dial ehe inkEercom nember,

[2) If the called station is idle, bhoth parties will hesar
one double Bone,

(3) Press the pound (#) key. You will hear continucus
double tones wntil the <alled party answers by lifeing
the handsec,

{4) If the called station is busy, the same options apply as
described in paragraph 3.08 abovae.

3.11 To receive a private intercom call: When you hear con-
tinuous double tones, lift the handset or press the OH/OFF kay.

3.12 To end an intercom call:

(1) The calling party may terminate an intercom call at any
time by either hookflashing or hanging up.

CR, The called party may terminmate an intercom call while
on—nook by pressing any C.0, line key.

F. INTERCOM CAMP-ON, CALL WAITING, AND CALL SPLITTING

3.13 This feature allows you toe camp on Lo a busy staticon and

wait until it is available. You are auvtomatically camped on as
loeng as vou remain off-hook and will hear Music-0On-Heold, if
equipped, The busy station is alerted with the call waiting
signal.

3.14 Any station user may camp on to a busy station unless it is
in Do=Not=Disturb mode (indicated by repeating four busy Eones
and a pause} or has a previcus intercom call waikting (indicated
by econtinuous busy signals),

3.1% To initiate intercom camp=-on:

il) If the called station is busy and no other intercom
calls are camped on, you will hear the intercom busy
signal for approximately two or three seconds and then
Music-0On-Hold, if eguipped.

(2} Do not hang up. The called station is alerted to the
call waiting by a East flashing HOLD/FWD key. A double
tone will be heard through the called party's handsetb 1E
programmed {(DIF switch 5).

{3) When the busy station becomes available, you will be
connected avtomaticallwy.
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1.16 To answer a waiting intercom call while on an outside call

[call-splitting]): If you are notified of a call waiting by a
fast £lashing HOLD/FWD key and a double tone through the handset:

(1] Terminmate the C.0, call and the intercom call will con-
nest autmmatically‘

Ok, (1) Flace the outside call on hold by pressing the HOLD/FWD
key. The waiting intercom call will connect auvktomati-
cally.

{2) To reconnect with the outside call on hold, press the
medium flashing line key. The intercom call will be
camped on as long as the calling party remains off-hook.
This allows you te split back and forth between calls as
desired.

3.17 To answer a waiting intercom call while on another intercom
call: I1f you are notified of a waiting intercom call by one
double tone, termipnate the current intercom call. The waiting
intercom call will connect automatically.

G. EXECUTIVE CALL WAITING

3.18 Executive call waiting is a switch-enabled option [(DIP
swiktch 2) that allows a calling party to signal a busy station,
without disrupting the ongoing call, that the calling party is
walbting to talk,

3.19 Stations with the executive call waiting feature lose the
busy station and line sallback (gueue) features, If the called
busy station is not programmed to receive audible signals through
the handset when off-hook, the waiting signal will not be heard,

3.20 To use execubive call waitbing:

(1) If wou hear a busy signal when calling another station,
press the pound (#) key to sgignal the user. Do not hang
L. The busy station will hear a double tone every time
the pound (#) key is pressed, not to exceed one every
five seconds, The HOLD/FWD key on the busy station will
flash at a fast rate,

(2] Az =oon as the busy station is free, you will be con=
nected automatically.
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H., RUSY STATION CALLBACE (QUEUINHG)

3.21 @Rusy station callback allews a station to be callad back
when & busy sktation becomes available, This feature is similar
to intercom camp-on and call waiting, except that you may hang up
while waiting. This feature is disabled if executive call wait-
ing is enabled on the keyset (DIP swikch 2.

3.22 The system can process up to five callback reguests (busy
station or busy line), but each station may request only one
callback. If a second callback is requested, the previous re-
quest is cancelled,

3.23 To initiq&ﬁﬂg callback:

{1) If the called stakion is busy, press the QUE key.

{2) Hang up. This places you on a non-pricritized (first
in, first out) callback list.

NOTE: Follow this procedure even if the call is camped
on bafore kthe callback is regquested.

31.24 To answer a callback:

{1} wWhen the busy statien becomes available, you will be
alerted by continuous double tones.

{2) Lift the handset,

{3} The queued station will be called and the called party
will hear one double tone.

{4) You may speak and the called party may respond handsfree
or by lifting the handset,

3.25 If the calling party's station is busy when the callback is
returned, the reguest is placed back in the gueue list, The next
station in the queue is then called back. If the waiting station
ig idle, the system will signal the statien for a maximum of 15
seconds. If unanswered after this time;, the callback reguest
will be dropped from the gueue list.

1.26 To cancel the callback:

(1) Lift the handset and dial your own intercom number.
. i2) Press the QUE key.

(3} Preszs and release the hookswitch (hookflash]) and hang
up .
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I. CONSULTATION HOLD
3.27 cConsultation hold allows you to put an intercom call on
hold, call somegne else, and be reconnected without having to

redial the intercom number.

3.28 To use consultation hold:

HOTE: Both stations musht be off-hook.
(1) While connected to an intercom call, press the HOLD/FWD
key. The HOLD/FWD key will flash at a fast rate after
four seconds.

(2} Within four-seconds, dial ancother intercom number or
press an available line key to dial an cutside call.

{3) When you hang up, the original intercom call will recon-
neckt automatically and you may answer on- or off-hook.
J. INTERCOM TEAHSFER

3.29 Intercom transfer may be used to transfer am intercom call
to another atation,

3.30 To usg_jptercnm transfer:

HOTE: Both stations must be off-hook.
{1) wWhile on an intercom call, press the XFER/CONF key.

{2} Within four seconds, dial the station to receive the
call.

(3] Announce the call and hang up.,

{4) The transfer will go through when you hang up, and the
Lwg intercom parties will be connected,

E. SPEED TRANSFER

3.31 The speed transfer feature is a switch-enabled option (DIP
switch &) that allows you to transfer outside calls by dialing
only the number of the intercom you wish to reach, A station
with this feature loases the ability to manually dial ocutside

calls, but retains the ability to call out using speed-dial
numbers.
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4. OOTSIDE CALL FPEATURES

4.01 The ouktside call features available on the syskem are
divided into the follewing categories:

A. Flacing and Receiving Dutside Calls

B. Alternate Methods for C.0. Line Selection
C. Alternate Methods of Dialing

0., ¢Calls on Hold

E. Transferring Outside Calls

F. EReversze Tranzsfer/Call Fick-up

3. Auvtomatic Recall Times

H. dutside Call Waiting

I. Conference Calls

J, ©On-Hook Monitoring

A. PLACING AND RECEIWVING OUTSIDE CALLS

4.02 The hasiec procedure for placing outgoing calls and re-
cgeiving incoming calls are described below., There alsoc are many
alternate procedures for selecting a C.0, lipne, dialing, and re-
sponding to different sources of calls (such as calls waiting.
calls on hold, transferring calls, and conference calls).

4.03 Placing an outside call:

{1} Lift the handset and press an available unlit line key.

(2) Listen for the outside dial tone and dial the desired
telephone number,

4,04 Receiving an outside call: When a line key is flashing at
a slow rate and is accompanied by long, continuous tones, Llift
the handset and press the flashing line key. The call will he
connected and the line key will double flash while the call is in
progress,

4,05 To add an account code for SMDR reporting: An account code
may be added during an outaide call (outgoing or incoming) to
identify it Eor billing or informational purposes. This code and
the number dialed appear in the 24-digit number dialed field on
Ehe SMDR printout.

HOTE If System Option 1 or 2 (System Features Frmgrammingh_is
enabled, account codes will not be accepted for incoming
calls, Refer also to page -4,

{1) While on an outside call, tell the outside party that he
will hear audible tones as you enter the account code,

{2) Press the asterisk (*) or pound (#) key twice, then dial

Ehe accoounk code, The call dueration timer will be ac-
tivated.

FPage B-20



INTER-TEL PRACTICES EEYSET FEATURES
616/1232 INSTALLATION & MAINTENANCE Issue 2, Apr. 1985

B. ALTERNATE METHODS FOR C.0. LINE SELECTION

4.06 The following sections describe alternate methods of
selecking C.0. lines, These methods include:

# Direct Line RKey Selection

e Busy Line Callback {Queuing)
& Outside [Dial Tone Restore

& Line Key Skipping

Direct Line Eey Sclection

4.07 This feature allows vyou to press any unlit line key to
aceess a C.0. line for an outgeoing call., A station user may have
access to up to six or 12 C.0, lines, as determined by the system
installed and its data base.

Busy Linme Callback (Queuing)

4.08 Busy line callback allows stations to be placed on a call-
back liszt waiting for an available C.0. line. When the .0, lina
bocomes available, the system recalls the waiting station. This
feature 13 disabled if executive call waiting is enabled on the
keyset (DIP switch 2).

4.0% The callback order iz organized on a first in, fivrst out
basis. No station has the priority bto override another station's
poasition in the callback order,

4.10 It is possible for the system to have five callbacks re-
quested at a time, including C.0. line and station callbacks.
Any C.0, line available to a station may be gueued, but only one
callback may be reguested by each station., If a second callback
tbusy station or busy line) ia reguested, the previous reguest is
cancelled.

4.11 To initiakte busv line callback:

(1] Lift the handset and press a busy (lit)] line key. Yo
will hear a busy signal.

12) Press the QUE key and hang up.
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4,12 To answer a callback:

(1} When the busy line becomes available, the line key will
flash at a slow rate and you will hear long, single
tones,

(2] Life the handset and press the Elashing line kay.

(3} when you hear the outaide dial tone, proceed with the
call.

4.13 To cancel a callback:

{1) Lift the handset and dial your own intercom number.
12) Proess the QUE key.

{3) Press and releasce the hookswitch (hoekflash) and hang
LR .

4.14 If the waiting station is busy when the line reguested is
available, that station is placed back in the callback list. The
next station waiting will receive a signal for the available
line. If the waiting station is idle, the system signals the
station for a maximum of 15 seconds. If unanswered after this
time, the next person in line is signalled, and the unavallable
party is removed from the callback list.

Oukside Dial Tone Restore

4.15 This feature allows you to disconnect from one call and
reaccess the same line foar another call by pressing the line key
already in use, This is faster than pressing and releasing the
hpookswitch and pressing an available line key to make a call.

4.16 To use outside dial tone restore: After you are finished
with the call, do not hang up. Press the same flashing line key
and the system will disconneect the call and reseize outside dial
tone auvtomatically.

Line FKey Skipping

4.17 Line key skipping allows you to disconnect from one call
and access another C.0. line by pressing an available line key.
This is faster than pressing and releasing the hookswitch and
pressing an available line key to make a call.

4,18 To use line key skipping: After you are finished with the
call, do not hang up. Fress an available unlit line key and the
system will autcomatically disconnect you from the first line and
connect you to the second.
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. ALTERMATE METHODS OF DIALIRG
4.19 padditional methods available for dialing include:

& On-Hook Dialing

e Manually Dialing Specialized Common Carrier [SCC) Humbers
® Station Speed Dialing

e Speed Dialing SCC Numbers

e Last Humber Redial

On-Hook Dialing

4,20 To dial on—hook:

(1} Press the ONSOFF key.

(2} Press an available unlit line key and listen for the
outside dial tone.

{3} Dial the telephone number,

[4) When the called party answers, lift the handset to
respond, 0or, if vyou have dialed a recorded message,
listen without lifting the handset.

OR, If you treach a busy or unanswered line, disconnect by
presasing the ON/OFF key.

HOTE = When this feature is used, vour keyset's microphone 1s
not activated and vyou cannot be heard by the outside
party. However, if you have a speakerphone kit attached
ko your keyset, you do not need to pick up the handset
to respond when the called party answers.

Manually Dialing Specialized Common Carrier (SCC) Numbers

4,21 To dial 500 numbers:

{11 Lift the handset and press an available unlit line key.

12) Listen for the outside dial tone and dial the S5CC local
access numher,

{3} Listen for the computer tone; dial the BCOC security code.
14) Dial the area gode and telephone number.

HOTES: 11) Taoll=restricted stations must be have Station Op=
tion T enabled to dial 2500 numbers,

(2] For your convenience, S5CC numbers may be speed
dialed, Refer to paragraph 4.27 on page 8-25,
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Station Speed Dialing

4.22 The speed-dial Efeakture allows up to 10 freguently-called

numbers to be stored in the keyset, Each number can be up to 10
digits long and is identified with a one-digit memory location
code (0 through 9). These numbers can be changed or erased as

desired. The leading digit 1 for direct long distance dialing
can be inserted automatically before all l0-digit speed-dial
numbars [(DIP switch 7).

4.23 If power to the keyset is lost due to a power Ffallure or
unplugging the keyset, the stored speed-dial numbers will be
erased. The data base back-up battery on the CPU PCBE will not
zave speed-dial numbers,

4,24 To store or change freguently called numbers:

{l1) wWhile cn-hook, press the MEG/DIAL key.

{2) Enter the memory location code (0-2) on the keypad.

{3) Enter the phone number {up te 10 digits).

(4] FRepeat steps 1 through 3 until all numbers are entered.
If the same code is used more than once, the last phone

number entered with that code will he retained.

(5} Press the ON/OFF key to complete the procedure and store
the numbers.

4.25 To speed dial numbers:
(1] Lift the handset and press an available unlit line key.

(2] Listen for the outside dial tone and press the MEG/DIAL
key.

(3) Dpial the one-digit memory location code on the keypad.
The number will be dialed,

CAUTION: If you do not press the C.0. line key before
you press the one-digit memory location, the number
stored at that lecation will be erased,

4.26 To srase one skored number:

{1) Lift the handset and press the MSG/DIAL key.

(2} Dial the opne-digit memory location code ko be erased and
hang up.
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Speed Dialing SCC Numbers

4.27 Memory location codes may be chained together for use with
Specialized Common Carrier (SCC) services reguiring more than 10
digits.

4.28 s5CC dialing includes the 5CC local access number, your
account or security code, and the long distance telephone number.
These three numbers are linked together in the dialing process,

4,29 In order for the numbers to be linked, System Option 5
iSystem Features Programming) must be epabled; thiz insertsz a
l12=zecond pause after Lhe MEG/DIAL key is pressed. Without this
option, pressing the Key a second time would redial the first
number, When this option is enabled, calls of less than 12
seconds  in duyration will not be recorded on the SHDRE printout,
In addition, 12 seconds must elapse before the last number redial
faature can ba usead,

4.30 If the B5CC nebtwork vou are accessing does not accept a
leading 1, dizable keyvset DIP switch 7.

4.31 To store S0C numbers:

(1} While on-hook, press the MSG/DIAL kev.
(2} Enter the memory location code (0-%9) on the keypad.
(3] Enter the SCC local - acecess number.

i4) FRepeat steps 1 through 3 to store the security code in
ancther memory location.

{5) Press the ON/OFF key.

4,32 To speed-dial S5CC numbers:

{1) Lift the handset, press an available unlit line key, and
listen for the outside dial tone,

(2] FPreas the M3G/DIAL key.

{3) Dial the memory location code for the S5CC local access
number; listen for the computer tone.

(4) Press the MSG/DIAL key again.
{%) Dial the memory locaticon code for the 500 security code.

{6) Press the MSG/DIAL key again, followed by the memory
location of the long distance number,

OR, Manually dial the telephone number i{f it is not stored
in speed-dial memory,
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Last Number Redial

4.33 This feature remembers the last phone number dialed on the
keyset and stores it in the keyset buffer, The number can then
e redialed automatically, using the procedures below. The
redial feature is dependent on two conditions: (1} If you do
not hang up after dialing a number, the system will remember that
number, whether it was manually dialed or speed dialed. (2} If
you de hang up after dialing a number, only the last number
manually dialed will be stored and can be redialed; speed-dialed
numbers are not stored in the redial buffer after hanging up.

HOTE: If System Option 5 (l2-second redial timing) is enabled,
the last number redial feature is delayed 12 seconds to allow
speed=dial numbers to be chained. If you use the last number
redial feature without hanging up, you will have to wait 12 sec-
onds before pressing the MSG/DIAL key. If you press the MEG/DIAL
key before the 12 seconds are up, nothing will happen, but you
will need to wait another 12 seconds. For example, if you place
a call and receive a busy signal, listen to the busy signal for
12 seconds, then press the MSG/DIAL key Lo redial the number.

4,34 To redial the last number dialed {(manually or speed dialed)
while still on the line:

{1) When you reach an ocutside number which is busy or does
not anawer, do nokt hang up.

{2) Press the MSG/DIAL key. The system will drop and re-
aceess the C.0, line, and the number will be redialed
immediately.

4.35 To redial the last number manually dialed afrer disconneck-=
ing:

{1) Lift the handset and press an available unlit line key.

{2) Listen for the outside dial tone and press the MSEG/DIAL
ey,

{3) Press the asterisk (*) key. The number will be dialed.
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0. CALLS ON HOLD

4.36 The hold feature allows you £o leave an outside call with-
aut disconnecting the outside party. The station can then be
used to make intercom or outside calls. If System Qption 8 1is
enabled, the call is placed on individual held {I-Beld) and is
accessible to that keyset only by pressing the lipe key; it can
be accessed from other keyseta using the reverse transfer fea-
ture. While on I=-Hold, the line key will medium £lash on that
kevsot, but will be steadily lit on all other kevsets, If System
dption 8 is disabled; the call is placed on system hold; it will
flash on all keysets and may be accessed from any keyset,

NOTE : If System Hold is enabled and you want to place a call
en I[-Hold, press the XFER/CONF key instead of the
HOLD/FWD key.

4.37 To place a call on hold: While on an outside call, press
Ehe HOLDSFWD key, ¥ou will receive the intercom dial tone and
the line key will flash at a medium rate. The caller will hear
Music-0On-Hold, if egquipped.

2,38 To return to & call on heold: Lift the handset and press
the medium flashing line key. The flash will return to a double
rate.,

4.3% To answer a call on I-Hold from another station (reverse
transfer):

(1} Lift the handset and dial the intercom number where the
call is holding.

{2) wWhen you hear the double tone, press the XFER/CONF key.
(3} Press the medium flashing line kew,

4.40 If you do not return to a call you have placed on hold
within the programmed hold recall time, the call will ring at
your station and the line key will flash fast. If it remains
unanswered for a second heold recall time, it will return to the
attendant. Refer to Section 4G, AUTOMATIC RECALL TIMES.

E. TRANSFERRING OUTSIDE CALLS

4,41 The call transfer feature allows you to transfer an outside
call to any other station, including the attendant.

4.42 If transferred calls are not answered within the programmed
transfer recall time, the c¢all will return to the station which
transferred it., TIf it i3 still unanswered, it will return Eo the
attendant after the Aold recall time, If the call is transferred
to hold per paragraph 4.43, it will recall the attendant after
two hold recall times. Refer to Section 4G, AUTOMATIC RECALL
TIMES,
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Call Tranafer

4.43 To transfer a call to anobther station:

13

{(z)
(3]

oR, (4}

4.44 To

While on an outside call, press the XFER/CONF key. The
line key will £lash at a medium rate,

pial the intercam number.

If the called station is idle, after the double tone,
announce the call. Then do one of the Efollowing:

a. If the call is accepted:

l. Either hang up to complete the btransfer [(the
called keyset's line key will £ast flash and the
call will ring until answered].

2. ©Or, press the HOLD/FWD key and hang up to trans-
fer the call te hold (the called keyset's line
key will medium flash but the call will neot ring
while waiting].

b, If the called party does not answer or refuses the
call, press the medium flashing line key to return
te the callar.

c. If the called party does not answer, first ‘transfer
the call by pressing the HOLD/FWD key and the hook-
gwiteh., Then page the party and announce that a
2all is holding.

I1f the called station is busy, do one of the following:

a, Return to the caller by pressing the medium flashing
line k':h".

b. Transfer the call by hanging up. The caller will
camp on and the busy station will be alerted by the
fast flashing line key and a call waiting signal
every 15 seconds (DIP switch 5 enabled).

e. Transfer the call %o held by pressing the HOLD/FWD
key and hanging up. The caller will camp on and Lhe
busy statiocn will be alerted by the medium flashing
line key conly.

receive a kransferred call:

(1)

(2)

When you hear a double tone and possibly a wvelce an-
nouncement, wait for the transferring station user to
hang ups

Lift the handset and press the flashing line key.
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Dff-Premise Transfer

4.45 This feature allows you to transfer an incoming outside
call ta an off-premise location which is not part of the system.
Faor more information, refer to Section 41, COMFERENHCE CALLS.

4,46 To use off-premise transfer:

{1y While on an outside ecall, ask the party to hold, then
press the HOLD/FWD key.

(2] sSelect an outside line and dial the external telephone
number .

(3} When that party answers, ask him to hold, then press the
HOLD/FWD key.

(4) Press the XFERSCONF kev and hang up. The two outside
parties will be connected.

F. EREVERSE TRAMNSFER/CALL PICE-UP

4.47 This feature allows the station user te pick up an outside
call which is ringing or on hold at another station. Only out-
side calls may be reverse transferred. Calls on held or re-
calling at the attendant's station cannot be reverse transferred.

4.48 To answer a call on held or ringing at another station:

{1} Lift the handset and dial the intercom number of the
station where the call is on hold or ringing.

{2} After the double tone, press the XFER/CONF key,

{3} Press the line key that is flashing at a medium rate.
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G. AUTOMATIC RECALL TIMES

4,49 wWith the attendant recall feature, it is impossible for
calls on held or eransferred to be forgotten. When the call goes
unanswered for the programmed period of time, the station which
placed the call on hold or transferred it is recalled. The two
system programmable (System Features Programming) recall time
limits are transfer recall and hold recall.

4.50 wWhen the system attendant transfers an outside call to an
unattended station, the call returns to the attendant after the
tranasfer recall time elapses.

4,51 Transfer FRecall: when any station transfers an oukside
call Eo another station, the call must be answered within the
transfer recall time limit. If there is no response, the call
returns to the staticon that transferred it. The station is
alerted by a fast flashing line key and continucus ringing Lor
the hold recall time. If there is no response, the call returns
to the attendant's station (10), which is alerted by a fast
flashing line key and continuous ringing for up Lo 10 minutes
before the system considers it abandoned and disconnects the
line,

4.52 Hold Recall: After the hold recall time elapses, a call on
hald recalls the station where it is waiting, alerting the sta-
tion with continuous ringing and a fast £lashing line key. If
the hold recall time elapses again, the call returns to the at-
tendant's station (10), which is alerted by continuous ringing
and a fast flashing line key for up to 10 minutes before the
system considers it abandoned and discennects the line.
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H. OUTSIDE CALL WAITING

4.531 This feature allows an outside call to be camped on to a
husy station., An outside call may be transferred and camped an
to a station by the attendant or from another station.

4.54 The number of outside calls which can be camped on to one
station is only limited by the number of .0, lines connectad to
the system,.

4.55 If an putside call is waiting on your station, the line key
will flash fast and you will hear a single tone through Lhe
handset every 15 seconds (if programmed for off-hook ringing, DIF
switeh 5). The party you are speaking to will not hear the tons.

4.56 To answer an outside call waiting while on another outside

call:
(1] End the current call; press the fast flashing line key.

OR, (1} Place the current call on hold by pressing the HOLD/FWD
key. The outside party will hear Music-On-Held, if
equipped. The line key will flash at a medium rate,

(2} Press the fast flashing line key to answer the waiting
call.

{3} To go back to the first call and put the second call on
hold, press the HOLD/FWD key and then press the other
medium flashing line key.

OR, To go back to the first call after ending the sacand
call, press the medium Elashing line key.

57 To answer an ocutside call waiting whilea an an intercom
1

{1} End the intercom call; press the fast flashing line key.

OR, (1} Place the intercem call on hold by pressing the HOLD/FWD
key. If the other statien is off-hook, the call will be
camped on and the HOLD/FWD key will £lash after two or
three seconds, 1f the other station is on-hook, the
call will be disconnected.

[2) Press the fast flashing line key.

{3) Teo go back to the camped on intercom call and place the
outgide line on hold, press the flashing HOLD/FWD key.

OR, The camped on intercom call will connect autcmatically
when the outside call is ended and you hang up,
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I. COHFEEENRCE CALLS

4.58 This feature permits a station user to eatablish a throe-
way conversation without operator assistance. The three parties
may include one inside party and two outside parties, or twe in-
side parties and one outside party. The conference call feature
requires a Conference (CHF) PCE in the ESU.

4.59 A keyset user may initiate one conference at a time. The
system can maintain two conference calls simultaneously.

Two Inside Parties and One Oubtside Party

4.60 This feature alleows a keyset user to initiate a conference
with ancther inside party and one cutside party. The initiating
station has econtrol of the conference, but may pass control to
the other inside station,

4.6l To place a conference calls

(1} while on an outside call, press the XFERSCONF key., The
line key will flash at a medium rate,

(2) Dial the intercom number of the station you wish to add
to the conference and instruckt them to lift the handset.

{3) After the inside party lifts the handset, press the
XFER/SCONF kevy, Your XFER/CONF key will light steadily,
and the light on the other inside party's keyset will
flash at a medium rate. The conference will be initci-
ated and the key for the outside line will flash at a
delayed rate.

(4} You may end the conference by pressing the asterisk (%)
key and hanging up.

OR, If any of the three parties hangs up during the con-
ferance, the call becomes a regular two-party call for
the remaining parties. '

NOTE: The conference cannot be re-entered. To speak to

the other parties, the process of establishing a con-
ference must be repeated.
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One Inside Party and Two Outside Parties

4,62 This feature allows a three-party conference between one
inside station and two outside parties, The station user has
control of the conference.

4.683 To place a conference call:

(1)

[2)

{3)
(4]

(6}

(7}

(8)

OR.,

Place the first outside call.

When that party is on the line, press the HOLD/FWD key.
The line key will flash at a medium rate,

Flage the second ocutside call,

When the second outside party iz on the line; press the
HOLD/EWD key. ‘The line key will flash at a medium rate.

When both owutside parties are Tholding, press the
XFER/CONF key. This will initiate the conference. The
HFER/CONF key will be lit and the keys of the lines in
conference will f£lash at a delayved rate,

If vou want to leave the conference, but not disconnect
the two outside parties, hang up. The outside lines
will remain in conference and you can use all of the
system and station features available eXcept Gthe con-
ference feature. The XFER/CONF key will be lit as long
as the outside parties are connected,.

You may re-enter the conference by lifting the handset
and pressing the XFERSCONF key. You will be connected
Eo the two outside parties once again.

To e¢nd the conference, press the asterisk (*) key and
replace the handset. All parties will be disconnected.
The line keys and XFER/CONF key will no longer be lit.

You may press the HOLD/FWD key to place both outside
parties on hold., The conference circuit will be dropped
and you can talk to each party individually. To re-
establish the conference, place each party on hold and
press the XFER/CONF key.
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J. OH-HOOFE MONITORING

4,64 On=hook monitoring alleows stations %to moniter an outside
line without lifring the handset. It is wsually used E£or mon-
itering time and weather announcements, recorded messages, =to.
{refer to paragraph 4,20 on page 8-23). It can alsc be used when
you are waiting for an cutalde party to return to the line.

4.65 When this feature is in use, the station's microphone i3
not activated and you cannot be heard by an outside party unless
a speakerphone kit is attached to the kayset.

4,66 To monitor a call when vou have been put an hold:

(1) When the called party has left the phone or put you on
hold, press the ON/OFF kKey and replace the handset.

(2) You will be able to monitor the line until the called
party returns., Lift the handset to respond.
5, SPECIAL STATION FEATURES
5.01 This section includes the following special features:
A. Call Forwarding
B. Do-Hob-Disturb
C. Message Waiting and Message Center

D. Background Music to Stations
E. Paging Features
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A. CALL FORWARDING

5.02 This feature enables you to temporarily forward all inter-
com and cutside calls to another station, including direct ring-
in lines.

5,03 Sewveral staticns may have calls ferwarded to the same sta-
tion.

5.04 If there are any busy line or statien callback reguests in
process, these reguests will remain gqueued at that station,

5.0 To forward calls:

(1) Lift the handset and press the HOLD/FWD key,

(2] Dial the interceom number where you want the calls to be
forwarded, and hang up. The HOLD/FWD key will flash at
a medium rakte.

5.06 To cancel call forwarding:

{1} Lift the handset and press the HOLD/FWD key.

{2) Hang up. The light in the HOLD/FWD key will go out.

B. DO-ROT-DISTORB

5.07 This switch—-enabled feature (DIP switch 1) allows you Lo
bBlock all calls and pages to your station, except for C.0. lines
zat to ring in directly at your station, All system and station
foatures are availlable to vou while vour station is in this mode,
Placing the attendant's staticn (10} in Do=NHot=Disturb mode will
pubk the system inko Hight Ring mode,

S.0B To place a station in Do-Not-Disturh mode:

(1} Lift the handset and press the HOLD/FWD key.

[2) Press the asterisk (*) key, and hang up. The HOLD/SFWD
key will flash at a medium rate.

5.09 To ecancel Do=Not=Disturb modes

{1y Lift the handset and press the HOLD/FWD key.
127 Hang up. The light under the HOLD/PWD key will go ouk.
5.10 If any o©ther station user tries to access this station

while it i1s in Do-Hot-Disturb mode, they will hear four busy
tanes and a pause repeatedly (==== ==== m———1,
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C. MESSAGE WAITING AND MESSAGE CENTER

5.11 When a called station is busy or goes answered, inside
callers may leave a message at the message center (station 10).
The called station's MSG/DIAL key will flash at a fast rate to
inform the user that & message is walting at the message cenber.
Messages may be lefr for stations in the Do-Hoet-Disturb mode, and
there is no restrictisan on the number of messages that can be
left for any one stakion.

5.12 To leave & message:

(1} Dial the intercom number of the desired stcaticon.

{2) TIf the station "is busy or there is no answer, pre3s Lhe
MSG/DIAL key.

{3) You will hear a double tone as the message c<enter is
avtomatically dialed.

141 When the message cenkter answers, leave your message,

{5) The light under the MSG/DIAL key at the called party's
gtation will flash at a fast rate,

5.13 To pick up messages:

(1) I€ the MSG/DIAL key is flashing at a fast rate on your

keyset, Lift the handset. (The light under the MSG/DIAL
key will go off,)

(2] Dial the message <céenter.

0. BACEKEGROUMD MOSIC TO STATIONS

5.14 A user may listen to the system's Music-On-Hold (Lif
equipped on the system) through the keyset's internal speaker.

Signal tones, announcements, and pages will momentarily interrupt
the background music. All calls will be received as usual.

5.15 To _enable background music:

{1) WwWhile on-hook, press the pound (#) key.
{2) Press the digit & kKey.

5.16 To cancel background music:

(1) wWhile on-hook, press the pound (#) key.
(2) Press the digit 6 key.
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E. PAGIHNG FEATURES

5.17 The paging features of the system allow pages to stations
in up to five internal zones. Pages are heard through the in-
ternal speaker of each keyset. puring initialization, paging
zones are assigned as shown below and cannot be changed. If
desired, stations may be excluded from receiving pages through
Station Features Programming (Station Option 2).

Tons 6l6 System 1232 System
1 Stations 10-19 Stations 10-19
2 Stations 20=-25 Stations 20=209
3 Hot used Stations 30-39
4 Mot used Stakions 40-41
5 All page 10-25 Rll page 10-4l

5.18 An aoptional feature allows paging to external zones such as
wareshousas and loading docks, It reguires additional customer-
pravided paging equipment. For each external zone, a circuit on
a STN PCE is used to access the paging equipment, which is com-
pletely separate from the internal paging zones. The zones are
accessed by dialing the intercom number assigned to the 5TH
circuit.

2.1% To page an internal zoné:

{1} Lift the handset and press the ZONE PAGE key.

{21 Dial the zone code (1,2,3;4,5) and listen for the double
Lone,

(%) Make your announcement within 12 seconds.

5.20 To page an external zone:

{1} Lift the handset and dial the intercom number assigned
to the external paging eguipment,

{2) Make your announcement. There is no time limit for the
page.
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ATTEHNDANT PFEATURES
1. INTRODUCTICH

1.01 This secticn lists the attendant features of the system,
which are available through the optional Direct Station Selec—
tor/Busy Lamp Field (DS3S) unit. The DSS attaches to a keyset and
allows access to stations with one keystroke, The busy lamp

field indicates the condition of every station. The DSS features
include:

Feature and Station EKewys

Direct Station Selector

Busy Lamp Field

Intercom Feakures

Call Transfer and Reverse Transfer
Message Waiting

Night Ring Mode

2. FEATURE AND STATION EKEYS

2.01 The D55 I has three feature keys and 32 direct station
selector (DSS) keys as described below,

Hame of EKey Function

PS5 KEYS Place intercom calls to stations.

PARK Places transferred calls on hold (parking).
XFER/RLS Relaeases (or terminates) a transferred call

without hanging up.

C.W. IND Generates an immediate call waiting signal to

a4 called station, permitkting call ascreening
before bransferring,

ROTE: For your convenience, there are three methods of "hanging

up." You may hang up the handset, press the XPER/RLS key,
or press the hookswitch.
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i. BOSY LAMF FIELD

3.01 The light emitting diodes (LED's) under the DES keys
comprise the busy lamp field., The LED's indicate the status af
sach station with different flash rates. Each flash rate has a

distinct meaning, as described below. Flash rates are given ino
interruptions per minute (IFM].

Rate of Flash Indication

Steady The station is in use.

slow The station is in the Do-Hot-Disturb

i0 IFM meda .

Fast There iz an outside call recalling from
120 1FPM that station, If the call is recalling

a D88 station, the DSS key and the
corresponding line key will flash at a
fask rate.

4., INTERCOM FPEATURES

4,01 All stations can be accessed by pressing the station's
caorresponding DES key.

4.02 To place an intercom call:

{1y Lift the handset and press the station's D55 key.
(2} After the double tene, anncunce the call.

4.03 To place a private intercom call:

{1y Lift the handset and press the station's D55 key.

{2) Listen for the double tone and press the pound (#) key
on the keyset,

{3) The called party will hear continuous double tones and

can pick up the handset or press the ON/JOFF key to
answer,

5. CALL TRANSFER AND REVERSE TRANSFER

B, CALL TRAHSFER
5.01 ¢Calls may be transferred, camped on, or placed on hold

iparked) at a station. They may also be screened to see if the
receiving party is busy or wants to refuse the call.
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2.02 If a eall iz transferred te an idle station, it will ring
until answered and the caller will hear Music=On-Heold, if
equipped. If it goes unanswered for the programmed transfer
recall time, it will return to the attendant.

5.03 TIf a call is transfarred to a buay station, the caller will
camp on and hear Music=-On-Hold, if equipped. The busy station
will be alerted by a flashing line key and a call waiting =signal
through the handset every 15 seconds (if DIP switech 5 is en-
abled).

5.04 If a call is transferrad to hold at an idle atation, only
the line key will flash; there will be no audible signal, If it
goas unanswered for the hold recall time, the call will ring at
the station for the hold recall time, If still unanswered, the
call will return to the attendant.

.05 If a call is transferred to hold at a busy station, the
line key will flash, but the busy party will not receive an
audible call waiting signal until after the hold recall time has
expired, If a second hold recall time expires, the call will
return to the attendant,

.06 To transfer a call to an idle station:

(1) If the station's DS5 key is not lit:

a., Press the D55 key.

b: After the double tone, call ocut the party's name,
(2} If the called party answers, announce the call.

a. If the ecall is accepted, hang up or press the
XFER/RLS key to transfer the call,

OR, b. If the call is refused, press the medium flashing
line key to return ko the caller.

OR, (3] If there iz no AASWar:

4. Press the medium flashing line key to reconnect with
the caller,

b. Announce that there was no answer and ask if the
caller wantas to leave a message or hold while you

try paging the called party.

€. IEf the caller wants to hold, press the called
party's DS5 key and press the PARK key to transfer
the call to hold,

d. PFage the called party and announce that a call is
holding for them.
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5.07 To kransfer and announce a call to a busy station (the DSS

key is lit):

(1) Ask if the caller wants to hold. If 3o, preas the busy
stations's DSS key. The caller will be put on hold and
will hear Music=On-Hold, if eguipped. You will hear a
busy signal.

(2) Press the C.W. IND key to immediately send & call walit-
ing signal to the busy station, You will hear Music-
on=Hold, if equipped. The busy station will hear the
gignal [if DIP switeh 5 is enabled) and the HOLD/FWD key
will flash fast, Wait for the partvy to respond.

a. If the call is refused, press the medium £lashing
line key to return to bthe caller,

OR, b. TIf the call is accepted, press the PARK key to
transfer it to hold,

5,08 If a ecall returns to the attendant: If a tranzferrad call
goes ynanswered for the programmed recall time, it will return Eo
the attendant, This is indicated by a line key and a DS5 key
both flashing fast. Preass the line key to connect to the caller.

B. EBREVERSE TRANSFER

5.09 To reverse transfer:

(11 Lift the handset and dial the number of the intercom
where the ¢call is walting or ringing im. (Dial on the
keyset, do not use the D55 key.)

{2} When you hear the double tone, press the XFER/CONF key
on the keyset.

{3} Press the medium flashing line key on the keyset and you
will be connected to the outside call.

6. MESSAGE WAITIRG INDICATION

6,01 To activate the message waiting indication:

(1} Lift the handset and press the DSS key where you want to
legve a message waiting indication.

{2y After the double tone, press the MSG/DIAL key on the

keyzet and hang up. The MSG/DIAL key will fast flash at
the called party's keyset to indicate a message waiting.
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7. HNIGHT RING MODE

7.01 The savstem iz placed in Night Ring mode hy placing the
attendants station (10) in Do=-Not=-Disturb (keyset DIP switch 1
enabled). For more information, refer to page 8-5.

7,01l To place the system 1in Night Ring mode:

(1) Lift the handset of the attendant's keyseb and press the
HOLD/FWD key,

{2) Press the asterisk (*) key and hang up. The HOLDSFWD
key will flash at the medium rate,

7.02 To cancel Night Ring mode: Lift the handset, press the
HOLD/FWD key, and hang up. The light under the HOLD/FWD key will
go ouk.,
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intercom, 8-1% Conference Card Compatibility Systenm
off-premise transfer, B-219 Option. 4-7
cutaide call, E-37, 8-3%
revarsae transfer, E=30, B-41 Camnferance [CHF) PCR, 2=7
speed transfar, E=19 Conference Card Compatibllity Optilen,
troubleshosting, 6-0 4-7
ilmstalliation, 3=-35
Zall Waiting, BE=3l LED'm, BE=d

c,.W, IND kev, 8-3E
Consultation Hold, E-15F
Camp=0On, H8-16
Control Block Display, 5=11
Capacity, 1-1, =1, &=6
Canerasl Black Format, 5=13 o 5=1E
Cardfils Assembly, 3=Z]

CoU == see Central Qffice Umic {(COU]
Cenktral Cffice Unik (COUO)] PCH PEE
cirzuit numbers, 2-&
DTMF/dial pulse, 2=£, 3=33, 83=6 CPU == see Central Processing Unit
installation, 3=33 [CPU PCE
LED's, E=4
rotery conversion ki, 2-6, J-=313, -6 Customer Suppoert Department, &=17
Cencral Frocessing Unie (ZPU} BCE
bakzery OM/OFT jumper, 2-6, 3I=21T7, 4=2 — 0 ==
dats bese protection, Z2=5, Z=46, E=§
DIF gwitghes, 3=27 Data Base Battery Back=Up, 2-&, 8-E
imgeallasien, 3=27
LED'g, 3=29, 6=31, 6-4 Deifective Unit Return Palicy, 6-1
memory, 2=5 i
oemory jumper {32/64)], 3=27 Desk Speaker, 2=10
Musig=0On=Hald ¢ireuitsy, 2-5
Music—-On-Hold medule, 3-5, I-9 Diagnestis Programming, 3-1
ROM/R&AM, =3, =5, +=4 Change [Z])], 5=12
RE233C port, 23=5, =7, 3=52, 5=Z, E-3 contenl Block digalay, 5<11
syseem clocks, 2-=5 comtrzl block formats, 3-13 to 5-18
Display (DISP), 5=5
Change (C); 5-12 Initializarion (INIT), 4=5, E=4
Mamory Displav (M), 3-112
Circuit Humber hssignmencs HMI arror messages, 5=9
C.0, lines, ZI-8 on=Line Monitsr [OMMM), 5=10
stations, I=-&, 3=5 it (DY, 5-13

Resat [(REST)], 4=11, &=&

ROM RAM, d-4, 5-4

EMDR errar messages, 5=7
Software Test (TEST), 4=4, 5-4
terminal, S5-32

Page I-2
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== D gont'd ——

Ciaanostie Programming Terminal
naud rate, 2=7, 5=2
connection, b=2
operation, 5=2
requirements, 2=7, 5=2
RE2I20, #-%5, 2=7, 3=52, 5=3
crogukleshooting, 6=13

pisl FPulse Signalling, 2-6, 23-33, E-6

DIPk Switones,
oRl, d4=2
keysat, 3-43

Dise=t Line Rey Selection, B=il
Dizest Ring=In Line Flexihility, 8=13

Direct Station Selectar/Busy Lamp Field
[DES), 2=2
A power, 2=3, 3=44
C.W. IND key. EB=3E
dimengions, 2-1
DIP switches, 3=44
feature keys, =3B
ingtellation, 3=45
ESl powver, 2-3, 3=44d
L=h's, 8-33
PARE hey, B=-38
photographs, 2=17 and 2-18
spasifigations, =32
station Eeys, =38
LFERSRLE key, E-33

DISF —— see Display [DISR]
Diaplay {DISE), E-§
Le-Har=-Digeurb, E=-5, A=35

t:auhlz:hﬂbti:;. G="T
== Egg alse Wight Ring

— D egont'd —--

D% == see Direct Starion Selector/Busy
Lamp Field {(D255)

DTME —— =&e Dual-Tone Multi=Fraguency
{DTHF) Signalling

Pual-Tene Multi-Freguency (DTMF)
Signalling, &-6, 3-23, B=¢

— B ==

Enahble Error Message System Option, &4=7

Environmental Reguirements, 2-4, 3-3

Execcutive Call wWwaiting., E=17

Exeernal Music Source, =10

External Page, E=37

External Paging Speskers and
amplifieps, 2=11

External Ringing Devices, 2=10

= F ==

Fepryures, BE=1
srrendantc, 1-4, B-38
keyvset, 1-2, BE=5
su=meary, -2
evstem, 1-2, E-3
troubleshasting, o=6 to £-10

Fuses
340.06/340.07 power supplies, 3=1€
GEO.08 power supply, 3-15&
system bhattery back-up,. 3-49
Music=0On-Hold module, 3=53
ETH PCEB, 2-6&

Page I-3
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. =l —=

Grounding, 3-17, 3=28

HAC == =mee Hearing Ald-Competible (HAC)

Baecalvwer
Handsat Amplifier, 2-10
Handsfree Ansvering, 3-14

Hearing-Aid Compatible {HAC) Recelver,
2=10

Held call Loap Release System OpLicon.
&=8

H‘ﬂ'ld—: E-E'-'
troubleshooting, -7

HOLO/FWD kay, E-10
4ald Recall Times, 4-6, #-B, 3-30

Hookswiteh Flash System Option, 4-E

e T ==
I-Heid Enable System Option, 4-8

IKIT -- see System Initialization
[IHNIT)

Installatien, 3=1
C.0. lines, 3=13, 3=27
cabling, 3-4, 3=3, 3-8, 3-37
cardfile, 3=15, 3-1l
cirguis numbers, 3-%
OS5, 3-44, 3=45
envicronmental requirements, 3-3
external music soursce, 3=-53
external paging speakers, 3=37
fuses,. 3-1&, 3=%%
grounding, 3-17, 3=26
kevsers, 3=319, 3-40
Esu, -3, 3=15, 3i=-2l
lightning pretection, 3-14
linme cords, 3-5, 3=10
HOF, 3=4, 3=5
Hethod A, 3-5, 3-8, 3=317
Hekthed B, 3-%, 3-10, 3=37

modular jeek assembly, 3-4, 3-8, 3-140

== I eont'd --

Installazion gcontinued,
nodul ar pluss, I-4
Husige=0n=Hold module, 3=-53
PoR's, 3=15, 3=27 o 3I-16
planning, 3-3
pOwer Source, =3
powar supply, 3=16, 3-23, 3-25
RJI14C, 2=7, 3=4, 3-=13
RI21%, 2-7, 3-4, 3=113
R52332C, 3-52
s5ibe plnnningr 3-3
SMDE device, 3-5%2
station instruments, 3=34%
station loop resistaspcee, 3-132
summary, l-4
Avitem battery bacsk-up, 3-49
terminal blegks, 3=5, 3=10
tasls and supplies, 3-3
voltage surge probmction, 3-17, 3=25
rolemater, 1-4

Incar-Tel Svstems Information Service
[ISIS), &-17

Intercom Thannels, 2-3, 8=135
Intercom Dialing, S-14

Intercom Features, 8-14, EBE-208
busy station callback (gueuingl, E=1E
call =zplicting, B=17
camp-on, =16
consultation hold, B-19%
dialing, 8-14
executive call walting, 8-17
handsfres answering, E-14
intepranm chanpalsg, 2=3, B=1%
intercom transfer, 8=10
placing and receiving calls, £=13
private calls, 8-15, B-39%
ring intercem first, 8-14
speed zransfers, 5=13
troubleshogting, &-11
woice anmouncing., B-=14

Internal Paga, E-37

IZEI5 == see InTter-Tel Systems
Informacion Service (IZSIS)

Page I-4



IRTER-TEL PRACTICES

616/1232 INSTALLATION & MAINTENANCE

TABLE OF CONTENTS
Isgue 2, Apr. 1985

= J=F ==

Jumper
betbery ONSOFF, 2-6, 3-27, 4=2
32/64 memary, 3=27

Xey Sprvicee Unfit [HESU), 2=3
dimensions, I-4
memory, 2-3
photographes, =19 and 2-20
power supplw, 2-4, i=16, 3=-23
AOM S RAM, =3, 2=5%, 4-4, E-4
site planning, 3-3
speacifications, 2-3
speech channels, I=-3

¥evset Features, E=4

apdibie eone indications, E=12

packground music e stabions, H-36

C.0. line restriction, 8~13

call forwarding, 8=35

call number buffering, 8-12

direct ring—in line flexibility, =13

Do-Kot-Disturn:, £=-7, #-235

feature and line Kews, O=%

general features, E-5

fmmediste ringing, B=-12

intercan feabures, B-14

LED's, B=10D

message center, £-T7, B-3E

message waiting, E-7, E-36, 8=41

off=hook Tinging &-13

OK/0FF key 8-10, B-13

sutside gal]l features, =20

paging, 9=-37

special sration features, EB=34

trousleshooring, EB=6, &=7

volume control, E-13

== cee alss Intercom Features and
Gucside =1l Features

Keygers , 2-2
audible tane indiczations, E-12
dimensione, 2=
DIF switches, 3=3%, 3=42
fapryrag, B=%
full-duplex spesakerphone, -8, B-23
HOLD/FWD kevw, E=10D
installation, 3=3%
Revs, H=-%
LED's, d=10

ioop resistance, 3=12
MEG/DIAL key, E=10, 8H-11
off=hook ringing, A=13

QR SOFF key, B=1D0, 8=11, B=13

-— E cont'd —

Keysats continued.
photagraphs, 2=11 to 2-16
programming ., 4-2
QUE key, &-10, 8-11
specificatione, -2
troubleshooting, &#=11, &=12, 6-14
velume contral, B-13
wall mounting, 3I-—-40
XFER/SCONF key, 8-10, EB-11
I0OHE PAGE key, B=10, f=11

EEU == sec Key Service Unit (ESU)

— L -

Last Humber Redial, &8-Z6
trounleshocting, &-B

LED == see Light-Emitting Diode (LED)
Indications

Light-Emitting Diode (LED) Indications,
B-3
CHF PCE, 4-4
Cou PCE. 6-4
CPU PCE. 327, 6-3, E-4
bss, E-3%
key Ilash cates, E=10
keyser, EBE-L0
KHEI, &=3
power rageb, 6=3
STH PCE. 6&-4

Lightning Protection, 3=14

Lime Cords, 3-5, 2-10

Line Heay Skipping, 2-22

Lovd Rimging hdepter [LRA), 2-10

LRa4 —-- see Loud Ringimg Adepter [(LRR)

_-.Page. I-5
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Maim Distribution Frame (MDF] High:t Answer Optien, E-5
C.03, lines, 2-7, 3=13, 3=37
Hethod B installation, 2-7, 3-8, 31-10, Might Ring Mode, E-35, 8-35, R-42
i=37 Do=Hor=Disturch, 8-5
RJ21X, 2-7, 3=4, 3-13 night answer option, f#=5
terminal Blecks, 3=5, 3-10
== EEé Alzs Cabling MMI —-— see hon-Maskenle Intecrupt (HEID
Material Return Authorization (HMRA), &-1 Mon-Haskable Interrupt (WMI), &-11, &-2,
a-3
MDF == gee Maim Digtribution Frame error message format, 5-%
{HDF ) :
Memery Display (M), 5=113 — O ==
Memory Jumper {32764}, 3-17 £f-Hook Ringing, 8-13
Memory. =3 Qff-Premise Transfer, B-20
Message <enter, B-36 On=Hook Dialing, EB=23
Hessage Waitimg, 8=36, B=4l On=Hook Monitoring, 3=34
message center, B-3&
troublesheoting, &-7 On-Line Monitor (ONHE)
Change ({1, 5=12
Method A Installation, 2-7, 3-5, 3-%, oo talm
S=d'F contrel block display, 5=11
trol block £ g, 5-13 -18
Method B Installation, 2=7, 3=5, 3=10, Memcry Dispizy TH1. Bifs o ee®
3=37 . Suit [Q), E=13
Modular Jack Assemblies, Z=T7, 3=4, 3i=3, OH/OFF kew, B-10, 8=11, 8=13
i=10
OHME —-= see On-Line Monibor (ONHEKE)

Moduler Plugs, 3-=4
Optionagl Equipment, 2-10

MEA == se&e& Material Return s 2
_ : amplified handset [Walkerl, 2-10
muthorization (HRA) daih speaker, 2-10 '
. axtarnal music source, 2=10, 3=53
M5G/DIAL key, #-10, 8-11 extesnal paging speakers and
amplilers, 2-10, 3-37
Husic—ﬂn—ﬂa%ﬂ, ETE external ringing devices, 2-10
CPU PCB circuitry, =5 ; handset amplifier {Walker), 2-10
external music source, 2-9, I-10, 3=33 hearing aid=compasible receiver, 2-10
fuga, 3=51 lovd rineing : i
- . = - vinging adapter. 2=10
Music=On=Hold module, 2-5, 2-9, 3-33, 21T-% headase lﬂEF:E:a 110
86 spaakerphone kis, I-10

aynthesized musie, -4

Page I-6
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== 0 gont'd ==

nutside Call Features, §-20
automatic recall times, E-30
busy line cellback (gQueue], BE-21
c.0. line selestion, 8=Z1
call waiting, E=31
conference, B=32
direct line key selection, B-I]
hold, 8=27
last number redial, 8-26
line key skipping, #-ZZ
cff-premise cransfer, E-29
an=hook disling, 8-23
on=hook manicaring, B-34
putside dial tone restore, B=232
placing and receiving calls, &=20
reverse transfer, E-30, B=41
SCC pumbers, 5=231
SHMDRE acoount eode, B-20
sration speed dialing, H-24
crapsfes, G=%, E-10, 8=IT7, 8-28
troubleshosting, 6=-13, E-16

fuzside Dial Tone Restore, B-232

Overview, Ll=1

- ==

Paging, B-37
gxternal, E=37
externsl speaskers, 2-37
internal, E-37
remove Irom paging aptism, &=10
time=-gput, B-8
trovbhlieshoot

i -5, &-10
zones, 4=5, 8

ng.
=37
Faging Speakers, 2-10
DLEE Eev, E-38
PEE == se¢ Printed Clrcult Board (PR
FLI-1 Headsetr Adapter, 2-10
fower Failure Cepabilities, B-5

date Sese Dattery bDack-up., 3-27, B=8

syatem battery hack-up, J-21. 3-489,
F-&

== P conpt'd --

Power Reset LED. 6-3

Fower Source, 2-4, 3I=3

Power Eupply -—  BoE Systnm Power Eu?plf

Printed Cireuit Board {PCE)
CHF, 2-7: 3-35
cou, #2=6, 3-31
CPU, 2-5; 3=27
inspecticn, =15
instellation, 3-27
spAacifications, 2-5
ETH, 2Z-6, 3I=3l

PROGRAM —— See Pragramming | PROGCRAM )

Programming . 4-1
baterery OM/SOFF jumper, 2-6, 3=-27, 4-2
keysat, 5-2
putline, 4d4=4
Frogramming (FEOQGRAM], 4-5&
programming sheet, 4-2, 4-2
Reset [REET), 4=11, 5=5
Software Test (TEET). 4-5. 5=4
Eystem, -2
Eysrem Initlalizatiom {INIT), £-%, 5-4
terminal, 5=2
-- s%% slse System Frogramming and
Diagnostic Pregramming

Programming (PROGRAEM), 4-5
abso=bed digls, &=8, §=E
L0 lipes restricted, 4=9
hold zecall times, £—-6, E-E, E-3D
ring—in £zom £.0. lipes. 4-9
station ieatures. 4-8
grarien cptians, 4=10
system features, 4-6
Eysrer oprians, §=7
transfer recell times, 4-€, E-8, E-30
WATS Lline, 4-7, E-7
== Res Blas Statian Opticons and
Sygrem Opzionsg

Page I-=7
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QUE Key, B=10, B=1] 8CC =-- see Specialized Commen Carrier
: {SCC) Numbars
Duauing
busy line callback, 8-2l Sice Flanning, 3=-13
busy staktkion callback, E-18
SMDR —— see Station Hessage Detail
Quit (D), 3=13 Recording {SHDR]

SHODR 7 Digis System Option, 4=7

— -
SHDR 8 Dilgi=+ System Optiom, 4-7

Redial, 8=2&

troubleshooting, B-B Scftware Test [TEST), 4-4,. -4
: : ROM/RAM, d=4
Fodial Timing Syacem Option, 4-8 '
) Speakerphone Eit, Z=10

Femove From Paging Statisn Option, 4-10

Specialized Comman Carrier {(S0C) Humbers

deplacement Parts, 7-1 appaas, =10, B=8
ordering, T-1 dialing, 8-23
recommendad spare paris, 7-5 5CC enable station opbkion, 4-10
speed dialing, E=25
Fesetr (REST), 4-11, 5-5
HMI, 4=11, E=8, £=3 Speech Channels, 2=3
REET -—- ses EResger [REST) Speed Dial, 9-24
500 numbers, E-23
Fevesse Transfer, B=30, d=41 troubleshooting, 6-8
Bing Intercom First, 4=10, BE-14 Epeed Transfer, E=19
Ring=In Frac C.0. Lines, 4=9 Station [STR} PCB
cirauit numbers, 2=6, 3=31
Ringing Devices (External], 2=10 fus®, 2—6
installation, 3-31
RJL&C, 2Z=7, 3-4, 3-13 LED'x, G-4
RJ21X%, 2=-7, 3=4, 3=13 Sratimn Fasrures, 4-F
C.0. lines restricbed, 4=%
ROM/RAM, Z=3, 2=5, 4=4, 5=4 remove Irom paging option, 4-10
ring intercom £igst, 4=10
Rotary Conversion Rit, 2=6, 3-33, B-=E cing-in from £.0. lines, 4-9
SCC enable optlien, 4=10
Re2iiC, Z-35, I-7, 5-2, B=3 Stetion options. 4-10

tall reserice eption, 4=10

Stetion Loop Resistance., 3=-12

Page [=-8
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== 5 cont'd == -- 5 gcont'd ==

Scation Message Detall Recocrding (SMDR] Eystem Features continued,

account codes, B=2(

baud rate, Z=7

pEEar messages, 5=7
installation, 3=52

HKI error format, 5-9
options, 4-7, 8-3

output device, =7, 3-5Z, B-%
printout format, E=4

R5232C, 2=%, -7, 3-52, E-3

SHDR 7 digits [(option 1), £-7
sMDR B digits (option 2}, %-7
summacy, 1=2

system options, 4=7

tell restriction, #=7

transfer recall times, 4-6

variable time-out capabiliriess, A-8
WATE line, 4-T7

System Initializstion {INIT), 4-5, -4

Sration Options, 4-10
remove f£rom pagimg, 4-10

initialized values, 4-%

ring imtercom first, 4-10 System Optisna, 4-7

SCC enable, 4-14
eall reszrpiee, 4=10

Station Speed Dialing, 8-14
ETH == see Station (ETH) BLRB

Eyeten Battery Back-Up, 2-8, E-6
hat=zery compartment, 2-B, 3=49
fuse, 3I=49
inszallatien, 3-49
E=U, 3-21

tllaw directory assistance [option 8],
=8
conference card compatibility floption
1, 4-7
enable errar nessages [aptienm 3), 4-
held call loap release {aptiocn €1, 4
hookswicech £lash {aption 7). 4=8
I-Acld enable (opticon B), 4-8
redial timing (option 5),. 4=E
4=71
4="

T

8

SMDR 7 digits loptien L),
SMDE 8 digits leption 2],

power Supply, 3=23 Eystem Power Supply. Z-4

Tripp-lite Standby Supply, 2-8

Svsten Features, B-3

absorbed digit, 4-6

allpw direptory masistppes {(opriom 31,
4-8

atrepndant arrangement, 0-4

eall privacy, EB-§

canfareance cnprd compacibiliew [option
41, 47

CTMr/dial pulse signalling, #-6

enADle AEIDT Messajed {ﬂ?:iﬂh 31, 4=7

held call Losp relesse |option &)1, 4-8

340.06/340.07, 3-1&

GED.O6, 3=Z3

battery back-up, 3-49

elecirical test, 3-16, 3=-25
environmental reguiraments. 2-4
fuses, 3=16, 3I=25

grounding . 3-17., 3=-26

inscalling A80.06 in cabkine:, 3=23
MAXRLIAUm power QULputs, 2-4

power spurce, -4 .
weltage surge protastien, 3-17, 3=I5
wall mounting 340,.06,/340.07, 3=16

hold recall =imes, &=5 Eystem Programming

4-d
E

hookswiteh Iflash loption 71
I-Held enable {option 8], 4
Music=-0Om=-Hold, 2-8, Z-9, A-
night ringing arrangement, -5, 8
pover failure capabilivies, E=5
programming, 4=6

redizl timing {option &), 4=B
SMDR, 3=52, E=3

&
8 =35

Page I=9

ansarbed digizs, §=6, E=8

battery ORSOPT jumper, 2-6; 3-27, 4-2
C.2. lines rescricred, 4-9

hald resall times, 4-&, BE-8, E-30
initialized walues, 4-5

RMI, 4=11, 5=5, 5=%, &=3

putline, 4-4

Frograsming (PROGRAM), 4=5

Hesar (REST), 4=11, E5-5

sing—in Irem £.0, lines, 4-9



INTER-TEL PRACTICES

6161232 INSTALLATION & MAINTENANCE

TABLE OF CONTENTS
Issue 2, Apr. 19385

== 5 gont'd —--

System Programming comtinued,
ROMARAM, 4-4, 3=4
Sofrwvare Test [TEST), 4-4, 5-4
starion features, 4-EB
station cptions, 4=10
system features, 4-6
Swstem Initializationm (IKIT)., 4-5, 5=4
system options, 4-7
trangfear recall times, 4=6, =8, 3=30
WATE line access, 4-7, E=7
== gee also System Options and
Szation Cptions

System Specificaticns, 2-1
C.0. lines, 2-5
cabling, 2-7, 3-4, 3i-5, 3-10
capacity, 1=1, 2-1
KEU, =3
MDF, 2-7, 3-4, 3-%
Music—Dn—-Hald module, 2-9, 3-33%, E=&
aptional eguipment, 2-10
PCB's, 2=5%, 3-27
prggtamn!ng ter=ipnal, 2=7
EMDR devige, 2=7, 1-52, 8-3
gpeech channels, 2-12
station instruments, 2-2, 2-3F
system battery back-up, I-8, 3-21,
J=45
system power supply. -4, I=-1&, 3=-13

_._..I'——
Terminal Blocks (Siemens), 3-5, 3=-10
TEET -- =map Spfeware Test (TEST)

Timers —-— see8 Variable Time—Qut
Capabilicias

T2ll Restriction, E-7
anhsorbed digit, EB-8
allow dirsctory assistance, B-=8
basic, EBE=7
SCC access, £=10, E=8
stacion optionm, 4-10
HATS line access, 8-7

Tools amnd Supplies, 3-4

-— T eent'd -=
Transfar Hoecall Times, 4=-8, BE=2, #=-30
Tripp-lite Standby Supply, 2-8

Troubleshooting, §=1

Custamer Support Department, &-17

defecelve unit return paliey, 6-=1

external cemmunlcation failures, &=13

feature fallures, =8 ko E&<10

incernal communication failures, 6=11,
=12

I5I5, 6-17

LED indications, &=3, E=4

Makerial Return Authorization [(MAEA],
B=1

preliminary checklis:, 6-2

system malfunctions, E-L4

. = ==

Variable Time—-Out Capabilizies, B-8
abandaned call, 9-3
call waiting tane, H-B
callback ring duraction, 2-8
hold recall, 4-&, 8-8, E-3D0
lamp status, E-E
page time-put, B-8
scation camp-on, 5-13
transfar recall, 4-6, EBE=E, EBE=30

Voice hnnouncing, 8-14
Valeage Surge Proatection, 3=17, 3=1%
Velemeter, 3-3

Volume Control, B=13

—_— W ==

Walker Amplified Handset and
Handser Amplifies, 2-10

Wall Maunting
cardfile, 3=1E%
kevsat, I-40
power supply, 3=16

HATS Line, 4-T7, B=7
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CHAMGES AND ADDITIOHRS TO THE

6§16/1232 INSTALLATION AND FIELD HAINTENANCE HMANUAL

Locaticon
2,01
Location
MOTE
10.04
12.0L [3)
{7}
(121-(13)

Izgue 2, Part Ho. 341.8002

SYSTEM SPECIFPICATIONS

Chaﬂge

fart numbers are ilncorrect; they should be:
Speakerphone Kit £828.1057-1 and LRA B2B.1004

INSTALLATION
Chaﬂgé
Correck Lto: Whan otkher than 24AWS cable is
U‘EE'& w4

Voltage surge/spike protector specifications:

Check the manufacturer's specifications for

the following:
2. Clamp woltage ktransients at 300V within 3
nancseconds when exposed Lo waveflorms as

desgeribed inp ANSIFSIEEE Standard (62.41-
19803 [(IEEE 5&87).

E. Reduce RFIFEMI noise by at leastc 2048 at
frequencies betwaen 5KHz and 30MHI.

Correct to: FPlace the DIP swiktches in the
QOFEN or OFF position.

Add to the beginning: Insert the batctarcy
cahles through the holes in the battery
campariment .

Add a stzep (l2A): Replace the cover on the
bactery comparkment.
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