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TCX-128
COMPUTERIZED BRANCH EXCHANGE
INTRODUCTION

Soction 1, SYSTEM DESCRIPTION, intraduces the reader to the system. Sectlion 1 containg general
descriptive information about the system components, and details the telaphone company, site and FCC
reguirements, It also includes a spacification table.

Section 2, FEATURES, provides a detailed description of every feature available in the system. Additional
data on key callouts, flash and signaling patterns, and display messages is also included.

. Saction 3, HARDWARE CONFIGURATION, allows the reader to develop the Order Sheet. The Order Sheet
' is used to record the eguipment | hardware ) requirements of tha installation site.

i

——

Saoction 4, SOFTWARE CONFIGURATION, consists of tha instructions necessary to configure the system
programmable options. The data base developed in this section is entered on the Program Record Forms.
The codes on the Program Record Forms are enterad into system memory during installation.

Section 5, INSTALLATION, includes all the informaticn reguired to successfully install the system.

Section &, INSTALLATION OF OPTIOMAL EQUIFMENT, contains description and installation data on 2ach
pieca of optional equipment that can be used with the system.

Section 7, PROGRAM ENTRY, tells the reader how to enter the data base recorded on the Pragram Record
Forms inte system memorny. All systems must be programmed 10 some degree befora being operational.

Section 8, THEQORY OF OPERATION, consists of the system and Printed Circuit Board [ PCB ) theory of
operation for the system. This section is intended 1o be used with Section & MAINTENANCE, to allow servica
personnal to isolate systam faults to the plug-replaceable unit.

=ection 9, MAINTEMANCE, is the final section of the manual and provides maintenance instructions for the
system, Tha System Traublashoeoting Flowchart, Operational Test Procedure, System Voltages table and the
Raplaceable Parts list are included in this section,

Appendixes A through E contain Operational Specifications ( i.2., user instructions ) for each telephons type,

Appendix F consists of the Off Premises Extension Dezscription and Installation Manual,




SN ITAAS MITE 2
ol (CCID o ha

S ST I APSCRER MO DamMnes o o B0 A bacewsn aogd mish o edT g g

BERF Aol
F) el

cSir-XaT
FOVAHIXE HOWARA Q3%IA3TUIMOD
MOITZUOORTM)

W DAHEINGD Dol ctietave &0 @0ee oM dasuoia L TRADRAC ATTO YR T noitosd

T 9T VT LD BRGGs Ll 2 e D 20eo0d. e ad) pode roas o Ta o im seb

TR e L PRE IS FE S S 1L S RN S et T Bl R

s frooa Tt i Olheook WILNEC T cavn YO e et oral Laha e B pebeen: T Tl 348 pos sl
STt LG R epERe N (BN DF 2Ll g pennno s Bne deal gl e o wed 0o Bl

St o e el et podonel o e eet a0 sve s 0 TAEHRMOT 3008 LA £ aoe @

i ROaAREN o 11 B cmeTEa et | e L inge L pe 90l oL ol e B
LT 1 ) EET R ¥ 4 PorutaBosh ol ol e hpogkiac o WINTAR, CIWA0D I AWT
2 ) T,

et ol v e ey s L i Daetee 8 ameoS brodaR mengo: 1 @ oe gebas s T

e s G w i ageac, ¢ o0 e LEET A poata w i cemadom MCITA (AT L e el

VoL BIE Blrd 45 D DgREs 2 G oang THRIWS 00 AR TR0 30 A0 TA LA A 8 noned
ot it Al BAE  wed RRS CArl Reimg wee oSeling 108 sy

B 056 Do 0T MO TG 0D S GIRT ] T e tabees o el YRTEE s S0 RS oo g
TR ML T e TP e e S D THTIROR T B R SSRGS A PNORTO L et Bl e LA

i S R LA R TG L ISR TP Ly SATHTARTR0 BT e HTOE pw
waowndts S FDMAV Y VAL G Bearial Nl e e 0 e anet il 20T ot v 011 S0 a0k e
B8 -pog b 2Ret iy 2 alES L ol lenng g

LI E
5 2 CEA RDOONSIETT ARLGETN O ke e B poitoed g0 et A0S AT AM B nonond
Wi abts g aiL T alayE v beoo™ Lol gno g agls e r ownl T e eodizeloun” a2 alT mwete 2

-~

ST Al 2P A DRI e B =1 slipesg s oF
SO Thee ol 20BN R W s ko ) Poc e g 1B it e o miRR i 3 reon A psalibnenod

B W ol ! be it Seed) e ety 3 seRiran| B0 ofl! o alaiemas A xibregos

-

Oy

.




TECHNICAL ASSISTANCE

When problems or guestions arise during installation or servicing that

cannod be reschved using this or related decuments, then contact

TIE Technical Service Department as follows:

For assistance betwsen 8:30 AM and 500 PM, Eastern time, call:
(203) 926-2033

For zesistanocs in the avent of an ABSOLUTE emergency at ather imes
{han thosae listed, call:

(203) 828-7920
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TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 1, SYSTEM DESCRIPTION

1. INTRODUCTION

1.61 The SYSTEM DESCRIPTION Section provides basic information
about the TCX-128 Computerized Branch Exchange. It summarizes the
various compenents of the system, available station instruments,
specifications, site reguirements and Federal Communications
Commission (FCC)/telephone company reguirements.

1.2 Following is a list of related system documents:

Description Fart Number

Attendant Telephone User Guide . . . . v « « » « . Bl3ganc
Maltibutten Key Telephone User Quide . . . . . . @l3idoMB
Four Button Key Telephone User Guide . . . « « & ELIBIFE

One Button Single Line Telephone User Guide. . . . E13000B
Single Line (25@¢ Type) Telephone User Guide . . . @13085L
Special Leouwd Ringing Tone Board Instructions . . . B1l042

Tie Electreonic Ringer Instructions . . . . . . . . 01884
TELE=-RECORD Description and Operation Manual . . . 91026

2. SYSTEM DESCRIPTION

2.81 The TCX-128 is a sophisticated apd flexible electronic
telephone system, It uses a 280 microprocessor for the main
operating program. This system employs a space division matrix
with stored program contrel te provide a full range of features,
In addition, 6582 and 6504 microprocessors are used as traffic
controllers and status reporters. This allows for task sharing
between the Central Precessing Unit (CPU) and the Station Printed
Circuit Boards (PCBs).

2.82 fThis system has a maximum capacity of 32 lines, 128
stations and 32 talkpaths. Twenty talkpaths are reserved for
Central Office (CO) lines, ten are available for Intercom {ICM)

calls, and two are reserved exclusively for Paging and Background
Music (BGM). '
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2.83 The following paragraphs provide a summary of the major
components in a TCX-12% system,.

EEY SEREVICE UHIT AND EXPANSION CABINET

2.84 The TCX-128 Key Service Unit (KSU) and Expansion Cabinet
(Figure l=-1) are wall-mounted, convection=-cooled eguipment
cabinets. The KSU and the Expansicn Cabkinet contain all the
replaceable Printed Circuit Boards used as the common contral
equipment for the system.

2.85 The PCEs installed in the KSU control the system. They
inelude: a Central Processor Unit (B=CPU-B) PCB; a Tone Generator
(B-TGU-RB) BCB; an aAuxiliary ([B-2UX-A) PCB; Station Control Unit
(B=B5CU=C) PCBS; Single Line Unit (B-83LU-B) PCEs and Central
0ffice Unit (B-4C0U-a) PCBs. The Expansion Cabinet uses a Buffer
{(B-BUF-A) PCB and can accommodate additional B-8SCU-C, B-833LU-B
and B=4C0OU=A PCBs. Refer to Section 3 for the required guantities
of these printed circuit boards, Section 5 for detailed
installation procedures, and Section 8 for the PCB and system
Theory of Operation.

2.86 External connections to the KSU are made by 25-pair cables
using type 57 connectors. The KSU cabinet is equipped with
standard phono jacks for connecting a customer-provided music
source, and a four-wire test jack. An R§-232-C cennector 1s
provided for connecting a customer-provided programming terminal
and/or Station Message Detail Recording (SMDR) egquipment to the
system.

POWER S0PPLY

2.87 The power supplies (Figure 1-2) are separate units that ace
wall-mounted next to the KSU and expansion cabinet. They provide
the DC power requirements for the TCK-L28.

TELEFPHONES
2.88 The TCX-128 System uses the following telephones:

- Multibutten Eey Telephone with Speakerphone (Handsfree)
- Multibutton Key Telephoene without Speakerphone (Monitor)
- Display Multibutton Key Telephone

- Four Button Key Telephone

- One Button Single Line Telephone

— Standard single line (25@8@ type) telephone

2.89 sSystem attendants use Multibutten Key Telephones fwith or
without display) programmed during installation with special
attendant features. In addition, attendants can use Direct
Station Selection (D5S) consoles for one-button access to all

other telephones in the system.

2.18 Each telephone (except for the 25¢d type) is available in
@ither the MERITOR HYX/DELPHI BX or ULTRACOM CX model.

1-2
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Figure 1-1 KSU AND EXPANSION CABINET, TCX-128
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Figure 1-2 POWER SUPPLY, TCX-128

1=3



Draft @-1 March 198%

MUOLTIBUTTON TELEPHOMES
Maltibutton Eey Telephopne

2.11 The Multibutton Key Telephone (Figure 1-3} is the primary
station telephone used in the TCX-128 System, The telephone
provides rapid access Lo all station features available in the
syatem.

2.12 The multibutton telephone contains a loudspeaker for tone
signaling, Handsfree Intercom calls, paging announcements and
Background Music. The telephone can be ordered with a
speakerphone (for complete Handsfree operation) or without a
speakerphone (for on-heok menitoring of cutside calls). Both
versions of the Multibutton Key Telephone allow Intercom calls to
ke answered Handsfree, without lifting the handset. Outside calls
can be placed on Dual Teone Multifreguency (DTMF) or Dial Pulse
{(DP} lines.

2,13 The telephone has 28 ecasy to use [sature keys for answering
calls, placing calls and accessing system features. Eeys l-3 are
used to answer incoming calls; keys B-13 are used to place
gutgoing calls. The remaining keys on the telesphone give one-
buteon access ko the various features. Eeys 1-14 can also be
Station Speed Dial memory bins and Direct Station Selection (DES)
keys. When used as D55 keys, a Busy Lamp Field for 14 internal
stations is provided. The function of the key is assigned by the
mode the telephone is in (i.e., outside line mode, DES made or
speed Dial mode), as determined by the user. Visual and audihle
indications provide flash and tone signals that help the user to
determine feature status.

ULTRACOM CX MERITOR HXE/DELPHI B
e ——

Figure 1-3 MULTIBUTTON KEY TELEPHONE, TCX-128
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Display Multibutton Key Telephone

.14 The Display Multibutton Key Telephone (Figure 1-4) provides
all of the features of the Multibutton Key Telephone, plus a
display window for a visual message reference. The dial pad has
four additional keys which provide for volome Contrel (VOL 0P,
VOL DN), Last Number Redial, and number 3Save {storage). The
display telephone has full speakerphone (Handsfree) capability,

ULTRACOM CX

MERITOR HX!
DELPHI BX

Figure 1-4 DISPLAY MULTIBUTTON KEY TELEPHOMNE, TCX-128
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Attendant Positions (Multibutton Key Telephone and DSS Console)

2.15 The system attendants use Multibutton and Display
Multibutton Key Telephones, programmed during installation with
geveral unigue attendant features. These features include
Alternate Attendant Station, Handsfree Transfer and Release. The
attendant telephone also allows the system to be put in the night
mode (i.e., Wight Service activated).

Z.16 When the attendant's telephone is wsed with a Direct
gtation Selection (D55) console (Figure 1-3), one button Intercom
access to all stations is provided. The DS5 console also sepves
as a Busy Lamp Field for the system,

ULTRACOM CX

MERITOR HX/
DELPHI BX

Figure 1-5 MULTIBUTTON KEY TELEPHONE | FOR ATTENDANT ), TCX-128
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FOURE BUTTON KEY TELEPHONE

2.17 The Four Button Key Telephona (Figure 1l-6) is used when the
sophistication of the multibutton telephone is not reguired. It
provides single button access to many of the commonly used
features. Other features are available by dialing access codes.
The LEDS in the feature keys provide a visual indication of
feature status., Four Button Key Telephone users can answear
Intercom calls Handsfree, with the Handsitee Answerback feature,.

ULTRACOM CX

MERITOR HXS
DELPHI BX

Figure 1-6 FOUR BUTTON KEY TELEPHOMNE, TCX-128
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OHE BUTTOM SINGLE LINE TELEPHOHWE

2,18 The One Button Single Line Telephone (Figure 1=7) iz a
single line telephone that allews a wide variety of system
features to be accessed by dialing access codes or pressing the
HOLD/TRANSFER bar. The One Button Single Line Telephone is
automatically connected to an Intercem circuit when the telephone
iz idle and the handset is lifted.

ULTRACOM CX

MERITOR HX/!
DELFHI BX

Figure 1-7 OMNE BUTTON SINGLE LINE TELEFHOMNE, TCX-123
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SINGLE LINE (2589 TYPE) TELEFHONE

2.1% A standard single line (2508 type) telephone (Figure 1-8)
can be used with the TCX-128 system., Single line telephones
access system features by using the hookswitch in conjunction
with dialed access codes. These telephenes are connected to an
Intercom circueit when the telephone iz idle znd the handset is
lifted,

NOTE: Eingle line (250F type) telephones must be egquipped with
special tone ringers.

Figura 1-8 SINGLE LINE { 2500 TYPE ) TELEPHONE, TCX-128
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3. SPECIFICATIONS

3.81 Refer to Table 1-1 at the end of this section for technical
specifications pertaining to the TCX-128 system.

4, BASIC SYSTEM OPERATIOHN

4,81 The TCX-128 (FPigure 1-9) uses microprocessors in the KSU
and in each key telephone to contrel the system. The
microprocessers are "micro" sized computers which allow digital
(microprocessor) commands to make the analeg (voice) connections
between the conversing parties. This design allows for
sophisticated eperation in a compact, econcmical system. It also
allows the system to be customized from a programming terminal
easily and guickly, witheut complex wiring or expensive hardware
additions,

4,82 The B=CPU=B FCB, which is the Central Processing Unit,
contains two microprocessors: an executive Z8@ micreprocesscr and
a 6502 traffic controller microprocessor. The executive ZE@
microprocessor is the brain of the system. It constantly "talks"
to the system memory {also contained on the B-CPU-B PCB), the
6582 traffic control microprocessor and all the other PCBs in the
system to allow constant monitoring of the outside lines and
internal stations. When the 280 sees a change (such as a call
ringing in), it analyzes what iz happening and sends commands to
the various PCBs to process the event.

4.1 The outside lines are connected to the B-4C0U-A Central
office Unit PCBs, and the internal stations are connected to the
B-285CU-C Station Control Unit PCBEs (or B=BSLU-B PCBs if single
line or one button telephones are used). The variocus tones used
by the system are generated on the B-TGU-E Tone Generatol Unit
PCE. If the system uses Least Cost Routing, which auvtomatically
places calls on the least expensive route, the B-AUX-A auxiliary
PCB is used.

4.84 When a call rings inte a B-4COU-p PCE (Figure 1-9), the ZE0
checks the system memory and tells the 6582 traffic controller Le
ring those stations programmed to get ringing for the line. When
an internal station answers the call, the microprocessors switch
an analog path between the line and the station so the parties
can talk to each other. The inverse of this happens when a call
is placed, 1f an Intercom call is made, the microprocessors
gewitch an analog path hebtween two sStations.

4§.65 The analeg and digital networks are actually more
complicated than this. Most calls are directly linked between the
line port on a B-4COU-A PCB and a statien port on a B-85CU-C PCB
through a single digitally controlled switch. Certain calls
{specifically, on lines 21-32) reguire an additiopnal digitally
controlled switch on the B-TGU-B PCB, This is discussed in detail
in Section 8, THEQORY OF OPERATION.

g
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Figure 1-8 BASIC BLOCK DIAGRAM, TCX-128
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5. SITE REQUIREMENTS

5.8l The TCX=128 EKEU szhould be installed in a clean, dry and
gecure location thakt is not accessible to unauthorized personnel.
This lacation, as detailed in Section 5, (paragraph 2.82) should
comply with Bell Functional Product Class Criteria of September,
1978 in publication PUB 48082 as stated in 3.4.3.2, paragraph
C==Indoors With Eavironmental Control. The room must have .
adequate ventilation, and a temperature range of 4 to 38 degrees
C (479 to 180 degrees F) with 5% to 95% noncondensing relative
humidity. Room temperature of 21 degrees C (7@ degrees F) is
recammendead ,

NOTE: In order to extend system life, it is advisable to maintain
the same environmental conditions as would be maintained for any
sophisticated computer system.

5.82 The TCX-128 K5U iz designed for wall mounting only. Ample
room must be provided at the installation site for mounting the
K50, power supply and related egquipment. Maintain at least 3 feet
between the room ceiling and the top of the power supply. Install
the eguipment in an area free from static electricity (dry
copiers), excessive vibration (heavy machinery) or dampness.

5.83 The customer must provide a dedicated three-wire 120 WV AC,
6@Hz, 15 amp =irewnit for each power supply. A separate ground is
pequired in addition to the third-wire ground on the AC circuilt.
Rafer to Section 5 for grounding requirements. If an optional
external paging amplifier is to be installed, it shouwld be
connected to an AC circuit other than the dedicated AC line,

CAUTION: THE EQUIPMENT GEMERATES AND IS SUSCEPTIBLE TO
RADIO FREQUENCY ENERGY. REFER TO SECTION 5, INSTALLATION,
FOR DETAILS.

6. FCC AND TELCO REQUIREMENTS

.81 Rules and regulations for the operation and installation of
privately-owned telephone eguipment have been established by the
Federal Communications Commission (FCC). According to Part 68
iConnection of Terminal Egquipment to the Telephone Hetwork] and
its amendments, several actions ate reguired before and during
installation of customer=provided telephons egquipment. These
actions are outlined below.

1-12
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NOTIFICATION TO TELCO

£.82 As owner of this telephone system, you must give the
following information to the operating telephone company before
connecting or discoonecting it:

(a) Sufficient notice of your intention to use privately owned
telephone eguipment.

(k) The particular lines to be used (telephone numbers xxx-xxxx
through x¥x-xxxx).

(c) Model: TCX-128
Manufacturer: TIE /communications, Inc,
FOO Registration Number: BJIZEEG-B88925-MF-E
Einger Equivalepnce: 2.6B
Registered Jack: RJIZL1X

FCC APPROVED COMHECTORS

£.83 Connection of this system to telephone company lines musk
be made with FCC approved plugs and jacks,

INSTALLATION CLASSES

6.84 Classes for installation are availabhle through
TIE/communications, Ine. and its regional ocffices,

IHCIDENCE OF HARM

6.3 The FCC reguires that when trouble is experienced, the
customer shall disconnect the registered eguipment from the
telephone line to determine if the registered eguipment is
malfunctioning. If the registered egquipment is malfunctioning,
the use of such egquipment shall be discontinued until the problem

has been corrected.

6.06 When practical, the telephone company must notify the
customar that service may be temporarily discesntinued if customer
provided eguipment is causing harm to the telephone network, The
telephone company musk attempt to inform the customer that
service is to be discontinued before actually terminating
service. The telephone company must also provide customers with
an opportunity to correct the problem and must advise customers
of their right to bring complaint procedures before the FOC.

1=13
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HEARING AID COMPATIBILITY

6.87 PCC rules prohibit the use of non-hearing ald-compatible
telephones in the following locations:

{a} Any public or semipublic location where coin-operated or
credit card telephones may be found.

{b) Elevators, highways, and tunnels (avtomobile, subway,
railroad, or pedestrian) where a person with impaired hearing
might be isolated in an emergency.

{c] Places where telephones are specifically installed to alert
emergency avkthorities such as fire, police, or medical assistance
personnel.

(d}] Hospital rooms, residential health care facilities,
convalescent homes, and prisens, specifically where telephones
ara used for signaling life-threatening or emergency situations
£ alternative signaling methods are not avallable.

{e)] Workstations for hearing impaired personnel.

{f} Hotel, motel, apartment lokbkies; in stores where telephones
are used by patrons to order merchandise; in public
transportation terminals where telephones are used to call taxis,
or to reserve lodging or rental automebiles.

fg) Hotel and motel rooms. At least ten percent of the rooms
must ceontain hearing aid-compatible telephenes; or contain Jacks
for plug-in hearing aid-compatible telephones which will be
provided to hearing impaired customers upen request.

1-14
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Table 1.1 SPECIFICATIONS, TCX-128 (1 0f 2)
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GEMERAL SPECIFICATIONS

Syslem Cepaciy:

WITH

KEU EXPAMSION
CABIMNET

COUPBE Linss 2d 32
Stations B4 g
System Talk Patns a2 az
Privaie Lines 24 az
Hitines 32 progremmalnie &4 programmable
DES Inbercom Heys 14 per mullibuton station ©
Attencant Conscles 6 D52 & 0Es
Internal Fag ng Zones 2 (B renas and All Call)
Externg Paging Zenes d 5

" programmable Tor fral 50 multibution senons,

ELECTRICAL SPECIFICATIONS
Fowar Beguirements:

1 K5 & Power Supply:

Inpul: 35 1300 AC, {120 W AC noming |0 59-81 Hz, singla phase, Boguires
15 AMPS savica,

D0 Cubput +23W, 240 25Y°

1 Expansion Cabinal & Power Supply:

Inpul: 95130V A0, ( 120V AC nomingl | 58-81 Hz, aingle phase. Requires

15 AMPS sarvice

OO Qutpun: +24W, =24W, 5%

T Power supply o and oulput Swurrent ratings are dedined on the
spegihcaiong label amached o tha unil.

= S

Powsar Dizsipetion:
1 KEU & Power Supply. 1150 BTUahr, ©
1 Expanson Cabinel & Power Supphy 1130 ETUshr, -

Each Telephone: 10.0 BTUshr.
" Assyrming nominal 120V AC input and fully laaded syslam.

Fusing:

Formpr Supply:
Inpat A0 Fuse, 10 AMPS, Slow Bilow

AU &l Expansion Cabinet:
F1, 15 AMPS, Fas Asting
F2, 15 AMPE, Fasl Adting

Swilching Principle:
5clid slate, space-divgon malrix wilh slored program coebrol

Cable Raquiremsnis:

Four sonducior quad stabon wire, 24 gauge | or egquirvalent ), Maximurm
catde run up o 800 [ 2ddm ) les o display telephonzs, 2000 { &610m ) laal
tar kewsels, and 10,000 [ 3030m § les far 2500 tvpe single ling sols,

T3
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Table 1-1 TCX-128 SPECIFICATIONS (2 of 2) :

ELECTRICAL SPECIFICATIONS [ cont. )
Exiernal Retay Contacts:

EPET WO

Maximam Power: S0 WAD WAaATTS

Maxirngm Currenl 1 A"

Maxirmem Vollege: 125V AC or 150 W DO
Progearmnmable for Might Ring andfor Page.

T axmum allowabla currer ab 1235V AC s 400maA,

Background Music:
Input Impedance: 22 K OHEM

Inprst Level: — 25 dBY
Maximum Input 0.5 VAMZ

Music-On-Heold:

Input Imosdance; 22 K OHM
Input Level; =25 aBY
tasmum Inpul- 0.5 VRIMS

Extarnal Paging:

Ouput Impedance: 500 OHM
Ouipyt Lavel: 20 dEMSGOD OHM nominal
Maximurmn Oulput: & VEMS

MECHANCIAL SFECIFICATIONS
Dirmensions and Waights:

EALE 2RTSW 17°H 1350 55 s,
£ Exp. Ceo. Ticm A4cm B5CM 25 kg
Porveer 147 14.76" H E57 D 40.5 b
Supply: IEem Z8cm 1Tam 18.5 kg.

ENVIRONMENTAL SPECIFICATIONS
Emwvircnmental Operating Conditions:
Temparalure; <*38° C (40°-300° F )
Hurmidity: 523% alaive, noncandensng

| Reference Bell Functional Product Class Critena of September 1973
publication FUB 43002 )

FCC REGISTRATION

PAodel; TCX-128
FCC Regmiration Munber. BJ2B6G-G8325-MF-E
Fineger Equivalence: 268

Fegistered Jeck: RJ21K

TaoEar
Apeidl GEAY
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TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 2, FEATURES

1. IHTRODUCTION

1.1 The FEATURES Section provides information on the features
of the TCX-128 Computerized Branch Exchange. This section
coensists of detailed descriptions of each feature. also included
is reference information on LED and flash patterns (Figure 2-1),
tone signaling patterns (Figures 2-2a and 2-2b), display messages
(Table 2-1) and telephone key callouts (Figures 2-3 through 2-8).

2., FEATURES

2.91 Each feature is described by the fellewing headings:
Description, Conditions, Reguired Programming and Feature
reference, The headings are defined as follows:

Description consists of a general feature definition,
followed by an explanation of its applicatien in the
system.

Conditions provides the limits for the feature (e.g.,
maximum number of Message Waiting indicaticnz allewable at
any one time). The Conditions headlng also presents any
gualifying infermation not covered in the DEECIlptiﬂn
neading, and any prerequisites that muest be met befare the
feature can be used.

Required Programming includes any programming that must he
done Lo provide for proper feature operation.

Feature Reference is a list of all features that may affect
the feature being defined.
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Pledium
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|- Feoords % 1 e 7
-t
RATE FUNCTION KEY USED
1. LED ON CALLSACK PLACED CRACK KEY, INITIATING STATION
OO LIME COMFEREMCE SET UP CaONF HEY
CO LINE I LUSE G0 LINE KEY
O55 MODE ON IMT KEY
HANDSFREE MODE ON HF KEY
HOTLINE GALL DORIGINATE HL KEY, INITIATIMNG STATICHN
LINE QUELIE CRIGINATE CAACE KEY
MEMORY DAL 1N USE CUTIMEM KEY
OTHER PHOME IM DND HL KEY
CTHER PHOME 1S BUSY OSS KEY 08 HL KEY
FASE RECEIVED PRGE KEY
2. SLOWY GALL FORWARDING MODE [ SEND}  C.FWD KEY
FLASH CALLEACK RING CBACK KEY
GO INCOMING RIMG CO LINE KEY
DD ACTIVATED BHNOMLMUTE KEY
IRCOMING KoM RING INT EEY
MESSAGE WAITING MAIT KEY AT CALLED STATION
HIGHT MCOE ON NIGHT KEY QN ATTENDANT
OTHER PHOME 1IN DRD D55 COMSOLE KEY
OUTGEHNG PAGE BASE KEY, IMITIATING STATION
3 MEDILIK ALT MODE OM ALT KEY OF ATTENDAMT
FLASH LIKNE QUELIE CALL BACHK C.BACK KEY
MEMORY DAL IN USE MEMOAY DIAL HIM KEY
MIC MUTESCUTOFF O CHJEWRA MLITE KEY
4, FAST CALL FORNARDING MODE CFWD KEY, RECEIVING STATION
FLASH CALLBACHE WAITING C.BAGHK HEY
055 GALL CRIGINATE D55 KEY, INITIATING STATION
EXCLUSIVE HOLD SO LINE KEY ON HOLDING STATICN
MEMOAY DIAL PROGRAMMING DLITIMESM KEY AMD BIN KEY
WVOIGE ANMMOUNCE CaLlL RECEIVED HF KEY
5 OFF &5 LINE TRAMSFER RECEIVED O LINE KEY
ELUTTER HOLD RECALL o0 LINE KEY
G O/
FLUTTER FRNATY RELEASED ©CO LINE KEY [ON ADDED STATION )
Figure 2-1 FLASH PATTERNS TCX-128
TEHAE 2=-2
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MULTIBUTTOHN TOMES
KETSET OH HOOK

comng | L[ 1 [ 1 1
ICW Ring I

SINGLE LINE —wns e
S5ET

co GRS EE

Distinctive —l—L_.__J-—l_
Ring

ICM Ring | |

T T T T T ] T T T T T T T T T
Seconds 1 2 3 4 5 & 7 g
rEe MOTE: Tone bursts accur curing on periods,
Figure 2-2a OMN-HOOK TOME PATTERNS, TCX-128
CIEE HOOK TORES
Barge In e 7.
Busy 1 f 1
Dial Tene
Tranatar,
Diparance
HL Parner o I. ! I ) |
O Call Wa.il.inql ke
Feaorder
Splash  TLIMLM E-;
[
Seconds | . I ) ! ' 2
s : 114 F

Seain NOTE: Tone bursls occur during on periods.
— -
0 WlineTonds

Figure 2-2b OFF-HOOK TOME PATTERMNS, TCX-128
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Table 2-1 DISPLAY MESSAGES, TCX-128

DISPLAY MESSAGE DEFINITION

tpmsage displved far 15 sacends | with Anging ) 1o indicale kel 4 bne @0 the line
QIouUp qQueusd on 5§ e e,

Riessmge displayed far 30 paconos | wih nnging ) 1o indicate thal the station al
which & Callback reques! was taftt s now ide

CALL BACHK GO XX

CALL BACK BT ¥y

Co FRCM ORBIT 27 Depdanys whien parked call is retnieved from a General Fak oo |
0O TO QRBIT 22 Drapianys whan call s parked in a General Park ol

COST SV 5:&:&;;@&51&5 the com of fhe oulgsing call Leas! Cost Aoutng "-'Lﬂ-bt

DIGITE The digiis cialed when placing an oulsde call are Gapleyed, as thiy are Ciaked.

EXT ¥ CALLING Digplay mgicabes numicer of slation Eﬁﬁ"lﬂ‘ o Inercoam.

EXTEMSION Yy Dieplay of tha station callsd on the IMancam.

This message = deplayed once gwery 2 miruies | with audibhe one ] 1o indicaie

FORWARD TO ™YY tat cafls are foraardas

Wnien selocting &1 culgoing ine of answering an incaming e, the ling number wil

HINE X appssar in 0"
] T sditle 1B%e ) &1 staton wheng mes e
MSE FROM EXT ¥¥Y Cisplayed cnca evary 2 minuins (vah auditle 189 ) _—

HUMBER TO BIN WwW Displayed aber pressing DUTMEM key and are al 1he 14 siorage keation keys.

Displaved when Drecied Call Pokup, Group Pickus of Persoral Fark i used 10
| mnmwer & call.

FRCGHRAM COMFLETE Diszlaped when 055 key of Spess Dl programming 15 compele
Diszlayed when DUTMEM key s pressed 10 program Speod Dial or slation

PICK-UP FROM YYY

PROGRAM MEMORY

DeS ey

Digplay indoales thal an uranssered fanslared call nas been answared Tha
AECALL FAOM ¥YY rurnber of the staton jo whish the cal was irdlaly frarsferred is noscatas
TOLL RESTRICTED Appaars whan daling a resticted rumite, M i

Day of Weak / Month { Data § Tame
WE DECG 12 T-564 Trus desplary i5 shown consantly when telaphang is idie.

w an Intercom call i made 1o & busy stelion, A busy tore wil alss
YYY BUSY Leeimme whar
Y MDD Cisplayed when cated staion 5 i Do kel Dstweh,
; : i & 1o g gatan thal & not sealed of &

WY MOT EXIST E&ﬂlﬁr;rm an Incarcom call is plac

W = Lirs O - 32,

YYY = Siation 301 - 383, 401 - 485,

Iz = GZanerzl Park Orbil 50 - 58,

VW = Speed DalDSE station storage bin 1 - 14,
WY = Running cest of call in dollars and cents.

THDIE
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Incoming ling keys are kevs 1-5 Quigoing line
heys are keys 813 Keys 1414 are used also for
Station Speed Dial king and as Direct Station
Selectlon [ D55 ) keys

Dhsplay
Save
[ |
- Last Number
Bin Keys Fedial
{ 114 )
YHL: Hotling
Callback - Pickup
. — [ |
Message Waiting -t ] ] FARE. ). |.CobE Canferance
[ — — I
cal __——— 7 = T i
Forward r e
4—— Intercom

e

———— Out s Memaory
|

Hatd!
Background Music | | !ﬁBL:| — ¢

A O 2 Hands.gf { HF )

_ Monitar { MON
_ GHI | JL| :

Do Mat Disturk 5
Microphone Cutoff/Mute

— The dial pad may be

P;S - E"‘ located between the 2nd

L and 3rd row of feature kevs.

? T}I, I? E.;w:?

4 exira butlons
for display
telephone only

— i S
Volume control for Back- Volume control for Hands-
ground Music, Page and free ar Monitor volce levels
tene signaling [ non display { non-display telaphone ).

ielephone )

MOTE: (&) On sorme multibutton telephones withou! displays, the HF key iz
replaced by a MON key. These telephones use the Monitor
fepture instead of the Handsfree feature.

(B} W Least Cost Rseting { LCA | is installed, oulgoing ling keys 12
and 13 are wsed o pleca LCR calls.

Figure 2-3 MULTIBUTTON TELEPHOME KEY CALLOUTS, TCX-128
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Incoming fine keys are keys 1-5 Cutgoing
line keys are keys 813 Kevs 1-14 are usad
also for Station Speed Dial bins.
: —
..... U‘I$p|El.‘_|-'
Save
1\ e [2 i i
] Last Mumber Redial
Might Service - _ Pickup
—— ]
Message Waiting M| [ &t | [wewr fﬁg PAGE % EEHE Conference
Allernate i m——— :
; 3 ,
Atendant _ - Transfer [ Viice
E-[Et ':lr'l [ EmE T LT
: HOLD ALS P i VR i " Te7 L L Handsfree Transier
Haold { ,x"'f e Qut f Memory
Background Music = Handsllr&e [ HF )
Cn § Off 1 f i .
| i WE of
- Monitar [ MON )
Release ;
Frs|| [Fuv]l [ ii The dial pad may be
B SERWE ¥
arge In 7 LBJ 9 | 2™ located between the 2nd
[ and 3rd row of feature keys.
— “PE —_— ;: - .'E
. * A iy ! HE |
L (L0 ) L fom

4 gxira butlons
far display
telephone only

S,
Volume conirel for Back- Volume contral for Hands-
ground Music, Page and fres ar Monilor voice levels
fone signaling [ nom display { non-display telephong )
telephone )

MOTE: (a) On some multibutton 1elephonas without displays, the HF key =
replacesd by & MON key. These telephones use the Monitor
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b} I a DES console is not assigned in programming, keys 1-14
function as Direct Station Selectan [ DES ) keys.

(1 If Least Cost Routing { LOR ) is installed, culgoing ling keys 12
and 13 are used to place LCR calls,

Figure 2-4 ATTENDANT TELEPHOMNE KEY CALLOUTS, TCX-128
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Figure 2-5 DS5 CONSOLE KEY CALLOUTS, TCX-128
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Page and fone Answerback voice levels
signaling.

Figure 2-6 FOUR BUTTON TELEPHONE KEY CALLOUTS, TCX-128
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Held/Transfer bar

i

The HoldiTransfer bar may ke
lozated below the dial pad

LIEE]

Dizal Pad
=
:
Rl
Tone Dc-ntm"lf T~
Mechanical adjustment Volume Control
provides distinctive Controls velume of ringing

tone ringing ( fraguency ).

Figure 27 QMNE BUTTOM TELEPHONE, TCE-123

Hookswitch

Figure 2-8 SINGLE LINE ( 2500 TYPE ) TELEFHONE, TCX-128
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2,82 The following features are available with the TCX-128
system. The fsmatures are arranged in alphabetical order.

MOTE: When the system is used behind a Private Branch Exchange
(PEX), some of the features may not function exactly as
described.
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ACCOUNT CODE CAPABILITY

Description:

The system permits Account Codes to be used Lo categorize all
calls for Station Message Detaill Recording (SMDR) purposes. An
Account Code i3 a number, of up to nine digits, that is printed
on the SMDE device kto aid in identifving calls. This feature
allows an accurate record of calls to be maintained for billing

purposes.

Account codes can be assigned to ocubtgoing calls aszs they are being
placed.

Conditions:
fa) Account Codes gcan be assigned by aoy station in the system,
at any telephone type. Account Codes must be entered manually

from the telephoneg i1nstrumenkt.

(b} Station Message Detail Eecording reguires a Call Accounting
System (such as the TIE TELE-RECORD) or an SMDE printer.

Eeguired Programming: not applicable
Feature Reference:

Flacing a Call
Station Message Detail Recerding (SMDR)
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ALTEENATE ATTEHNDANT STATION
Cescriptions

alternate Attendant Station allows the attendant to direct all
ralls, initially intended for the attendant, to the alternate
attendant.

Cconditions:
ta) Bach attendant may share the same alternate attendant,

(b} 1In a system with more than one attendant, one attendant can
be the alternate of another.

{z) The alternate attendant should bhe be a8 multibutten or
display telephone. The alternate attendant does not reguire a DES
console. If the alternate attendant does nek have & DSS coansole
assigned to it, it will function as a multibutton telephone
fi.e.;, without special attendant features).

{d) when the attendant invokes alternate Attendant Station, the
alternate attendant cannot use Call Forwarding to pass
transferred calls (intended for the attendant)] to a third
statioen, In addition, Alternate attendant station cannoet forward
the attendant's outgoling access ('E' ==> ETATIOHNES FEATURES [COQ
BCCESS]) assigoments,

Bequired Programming:

'8' --»> SYSTEM FEATURES
'0' --» OQPERATORS & DSBS to assign attendants and alternate
attendants.
'E' —--> STATIONS FEATURES
TYFE OF PHONE...s.4.... to assign circuit type to D35 conscles.

Feature References
Answering a Call
Direct Station Selection

Intercom
Transfer

2-11
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ANSWERING A CALL

Description:

An -incoming call can be answered at any station programmed to
receive audible (ringing) for the line. On a multibutton
telephone, a ringing call will also cause the first available
incoming line key to flash. Calls can be answered with the
handset, or Handsfree (if the telephones is a multibutton station
equipped with a speakerphone).

Conditions:

ié} CO ACCESS programming allows calls to be placed on specified
lines, regardless of CO AUDIBLE programming. Lines assigned with
only €0 ACCESS will not ring.

() UniverEa} HWight Answer (UNA) allows calls to be answered
from any station when the system is in the night mode, even if
denied by CO AUDIBLE programming.

kequired Programming:

'"E' =-=» STATIOHNS FEATURES
CC AUDIBELE [NN..HMHW].. to program ringing and incoming access
for lines.
'8' —--» BYS5TEM FEATURES
'P' -=> CO TYPE to assign Universal Night Answer lines.

Feature Reference:
Handsicee

Split Ringing
Hight Service
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ERRGE 1IN
Description:

Barge In permits specified stations te intrude into a
conversation in progress at ancther station, Three splash tones
are heard by all parties as the Barge In oCCUrs. f

CAUTION: UNAUTHORIZED MONITORING OF CALLS USING THE BARGE IH
FEATURE MAY EE INTERPRETED AS AN INVASION OF PRIVACY.

Conditions:

{a) oOnly multibutton telephones can Barge In. Single line (2500
typel, one button and four button telephones cannot Barge In,
although they can be Barged In upon.

(b) Barge In is blocked or enabled on a station-by-station
basis. 1f a station is assigned to block Barge In, it cannot be
overcidden by any other statiomn.

{z) If either party in the criginal call hangs up, the ca}l is
terminated. The party which Barged In cannot stay on the line
with only one of the original callers.

(d) A Barge In can be terminated only by the party that
initiated Barge In, unless the original call is terminated.

Reguired Programming:

'"E'" ==r STATIONS FEARTUOEES
BARGE I ENABLED,... £t permit stations to Barge In.
BLOCKE BARGE EMABLED.... to allow stations to block Barge In.

Feature Reference:

Privacy

2=-13
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BUSY OQUT LINES

Description:

Busy 0Out Lines allows the attendant to take a €0 line out of
service. Busied out lines cannot be accessed by apny station in
the system. Only the attendant can return a line to service if it
was removed from service using the Busy Out Lines facility.
Conditions:

(a) Lines cannot be busied out at the programming terminal.

{e) Lines that are busied cut do net shew a busy LED indication
at multibutton telephones.

Regquired Programming: not applicable
Feature Reference:

FPlacing a Call

i=-14
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CALL FORWRARDING
Description:

Call Forwarding permits any moltibutton or display telephone to
forward all calls to another station or to the attendant.

Conditions:

{a) Call Forwarding i1s denied te single line (2589 type), one
button and four button telephones; however, these telephones can
receive forwarded calls.

(Y A station can recelive forwarded calls that are normally
inaccessable (i.e., B —--> ESTATIONS FEATURES [CO AUDIBLE]
assignments are transferred to the station receiving the
forwarded calls),

(23 The attendant <¢an cancel all Call Forwarding in the system.

(d) Call Forwarding can be canceled by the station which
initiated the forward and the station o which the calls were
forwarded.

[y Call Forwarding can be chained (passed from station to
station) up to four times. The Call Forwarding chain will forward
both Intercom and transferred CO calls. Incoming CO <alls will be
forwarded only to the second station in the chain.

(E) The station to which calls are forwarded is the only one

in the system that can call the station which initiated the call
forward, This relationship does not exist, however, in Call
Forwarding chains,

(g) When a station has initiated Call Forwarding (i.e., all
calls have been forwarded to ancther station), the speaker in the
teélephone will broadcast a short beep every 128 seconds. This
beep servwes as a reminder that calls nave been forwarded,. IE
desired, system programming allows this beep to be disabled,

(h} £ the attendant uses the ALT key to forward calls to the
alternate, the alternate can use Call Forwarding to forward calls
to a third party. The following occurs:

tly &1l Intercom calls to the attendant go te the altercnate.
{21 &ll calls transferred to the attendant go to the
alternate.

(3} &Aall cutside calls which normally would ring the
attendant will ring the alternate.

{4) &ll Intercom and transferred calls to the alternate go
the thicd party.

i3} all outside calls which would normally ring the
alternate will ring the third party.

2-15
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Required Programming:

'"E' =-=> ESTATIUHS FEATURES
TYPE OF PHOMNE . s s s v awwas
telephones as KEY.

'8' --> SYSTEM FEATURES

TPY ——% SBYSTEM QOPTIONS

OPTION ENABLED,...l19..
reminder.

Feature Reference:
Eoswering a Call

Call Forwarding Cancel
Transfer

ta

March 1985

program multibutton

turn off the Call Foarwarding
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CALL FORWARDING CANCEL

Cescription:

A2 multibutton station can cancel a Call Forwarding condition it
has placed to another station; or a Call Forwarding condition
another station has placed to it. The attendant can cancel all
Call Forwarding conditicons in the system.

Conditions: not applicable

Required Programmineg:

'8' ==>» SYSTEM FEATURES
'"O0'" ==>» OPERATORS & D55 to assign system attendants.

Feature Reference:

Call Forwarding
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CALL PICKUER, DIRECTED

Description:

Directed Call Pickup allows a station user to answer an outside
call heard ringing at a nearby extension, The ringing call must
be transferred from the attendant or from another station in the
svsten.

Conditions:

This feature regquires that the user know the number of the
station that is ringing.

Reqgquired Programming: .
'S§' == BSYSTEM FEATURES
'M' ==>» TIMERS
TRANS RECALL.(5EC) i cuwas to program the length of time a
transferred call will ring before being recalled by the
transferring station.

Feature Reference:

call Pickup, Group
Transfer

2=1%



Draft @-1 Maresh 1985

CALL PICEKUP, GROUP
Cescription:

Group Call Pickup allows & station user te answer & call ringing
into his assigned pickup group. The TCX-128 has a maximum of 64

pickup groups.
Conditions:

{a) The multibutton or four button station user ¢&n enable or
disable ringing for a call into the pickup group if:

{1} The call is a transferrad call to another station in
the pickup group.

CR
{2} The gall is an intra-group call that dees not normally
ring at his statien (i.e., CO AUDIBLE deniad}.

(b} A station can be assigned to only one pickup group; however,
any number of stations can be assigned te one pickup group.

{ec) Any station in the system can uwge Group Call Pickup for any
call ringing inte its pickup group. Pickup groups are assigned in
'E' ==» STATIONS FEATIRES programming.

Required Programming:

'"E' ==» STATIOHE FEATORES
CO AUDIBLE [MM..HNHMH].. to assign audible for lines.
PICK UP GROUP I8....020. toc assign stations to pickup groups.

Feature Reforencesd
answering a Call

Call Pickup, Directed
Transfer
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CALL WAITING

Call Waiting allows signals to be sent to a station to indicate
that a C0, attendant or Hotline partner call is waiting to be

answered. A station must be busy on a call to receive Call Waiting
signals,

Call Waiting, Attendant/Hotline Partner
pescription:

Wnen busy on another call, a station can receive a signal that an
Intercom call from the attendant or Hotline partner (if assigned)
is waiting to be answered. The attendant/Hotline partner Call
Waiting signal iz a double beep.

Conditions:

{a}) If busy on an outside call, the call may be put on Hold
before the Call Waiting is answered. If busy on an Intercem call,
the Intercom call is terminated as the Call Waiting 1s answered.

{b} Each station in a Hetline pair can be individually
programmed to send Hotline partner Call Waiting tones. Each
attendant can be individually programmed to send Attendant Call
Waiting tones. Any statioen in the system can be pregrammed to
block Attendant/Hotline partner Call Waiting tones.

(2) Multibutten and four button telephones can use the Split
feature to alternate between the attendant/Hotline partner and the
initial call (if a CDO call).

(d) Call Waiting is neot received from Intercom callers.

Required Programmings:

'§5' ==> GESYSTEM FEATURES

o' --» QPERATORS &k DSS to assign attendankts.
'E' ==> ESTATIOHNS FEATURES

HOT=LIME EEY. .onawess .» TO pEOgram Hotline partoers or groups.
CAME-OH ORIGINATE.... to allow stations to send Call Walting
signals.

CAMP=-0H RECEIVE...... to allow stations to receive Call
Waiting signals.

Feature Reference:
inswering a Call

Hoktline
fplit

2-2u
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Call Waiting, OO0 Call

Descripbions:

When busy on a call, a station can receive a signal that an
putside (C0) call is waiting to be answered. This call may be a
call ringing inte the station, or may be a2 call transferred from
another station (or the attendant). The €O Call Waiting
indication is a double beep.

Conditions:

ta} If busy on an cutside call, the call may be put ¢n Hold
hefore the Call Waiting is answered. If busy on an Intercom call,
the Intercom call is terminated as the Call Waiting is answered.

{p) Each station can be individually programmed to bleock CO Call
Waiting tones for incoming calls, or send Call Waiting tones as
calls are transferred.

() If busy on a C0 call (when the Call Waiting tones are
received}), the Split feature can be used to alternate between the

initial €0 call and the incoming C0 call,

(d) It may not be desirable to program Call Waiting fox
attendants, since the attendant (with a D85 console) receives off-
hock signaling through the speaker in the console.

{2} The DIL OFF HOOK SIGHAL..... and CO AUDIBLE [NH..HH] 18 ..
fields must be programmed to receive C0 Call Waiting for incoming

calls.
Requir&d Frogramming ;

'E' -=» STATIONS FEATURES

CO AUDIBLE [MM..HMH] IS.... to grant audible for incoming CO calls.
Call Waiting signals for incoming calls can eccur only if
AUDIELE is granted for that line, for that station.

DIL OFF HOOK SIGHAL.... to program incoming calls to send Call
Waiting signals to stations that are busy on a call,

CRMP 0N ORIGINATE.... £2 allow stations to send Call Waiting
signals for calls that they Transfer.

CAMP-0ON RECEIVE...... to allow =stations to recelve Call
Waiting signals from transferred calls.

Feature Reference:
Enswering a Call

split
Transier



Draft @=1 March 1985

CALLBACE
Description:

Callback enables a station user o leave a Callback reguest at a
busy station. When the busy station becomes free, Callback
aptomatically rings the station which placed the Callback
reguest. Answering the Callback ring avtomatically calls the
statien where the Callback reguest was initially left., If the
Callback is interrupted (i.e., the called station receives
another call), the Callback procedure begins again.

Conditions:

{a) Callback cannot ke initiated from single line (2588 type) and
one button telephones,

(b)Y If the Callback ring is not answered within 38 seconds, the
Callback is terminated,

() A Callback can not be left on a telephone in Do Hot Disturb.

(d) an individual station can leave only cne Callback request;

however, mapny stations can leave a Callback at a single busy

station. The callbacka will be gueued and processed in the crder

in which they were placed.

(@) A multibutton telephone user can place a Callback to a busy

station after a Callback from a third station has been placed to

him (i.e., a&s the C.BACK LED is flashing).

{f) A station cannot leave a Callback to its Hotline partner.

Required Programming:

'E' ==> STATIONS FEATURES .
TYPE OF PHONE .......... to assign type KEY to multibutton and

display telephones.
Feature Reference:

Direct Station Sslection
Do Mot Disturb
Intercom

2=22
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CLASS OF SERVICE
Description:

The system uses Class of Service (COE) programming to help
determine the dialing restrietions on ocutgeing calls. There are
five restrictive Classes of Service (C0Ss 1-5), and a totally
uncrestricted Class of Serviece (C05 @). Additicnal Toll
Restriction programming (for each area code and exchange that can
he dialed) allows dizling restrictions to be customized feor the
requirements of each installation.

The Classes of Service are as follows:
cos a

Unrestricted. Class of Service @ is permitted to

dial all System Spesd Dial numbers and all area

codes. This is the only CO5 permitted to dial

{telca) operatoer ('d') calls. Intercom calls are permitted.

cos 1

Class of Service 1 is permitted to dial 7=digit (NNX + nnoon)
and leading 1 7-digit (1 + NNX + nnnn) numbers, all System
speed Dial numbers and allowed area codes (1 + HNPX + HNX +
nnnn) . Intercom calls are permitted.

Jas 2

Class of Service 2 is permitted to dial T-digit (NNX + nnnn)
numbers, leading 1 7-digit (1 4 KHX + nnnn) numbers, allowed
area codes (1 + NPX + NNX + nnnn) and System Speed Dial
mumbers that do mot contain a leading L or @. Intercom calls
are permitted.

Co5 3
Class of Service 3 is permitted to dial T-digit (NNX + noon)

numbers, all System Speed Dial numbers and allowed area
codes (1 + NPX + MNNX + nnnn). Intercom calls are permitted.

cos 4

Class of Service 4 is permitted to dial T-digit (HHX + nonm)
numbers, allowed area codes (1 + NPX + HHX + nnnn) and
System Speed Dial numbers that do not contain a leading L or
B. Intercem calls are permitted.

Co5 5

Class of Service 5 can dial Intercom calls and all System
speed Dial calls only.
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Conditions:

Refer to Toll Restriction for additional dialing restriction
information.

Fequired Programmindg:

'B' --» BSTATIONS FEATURES
CLASS OF SERVICE. .. .vuaa to assign Class of Service Lo each
station.
'S' --> SYSTEM FEATURES
‘P! --» CO TYPE to program lines as incoming only (INC) or

toll free (TOLLF).

'K' ==> CO05 ALOWED AREA CODES to assign Class of Bervice to
area codes.

Feature Reference:
Placing a Call

Tall HRestriction
Speed Dial

R
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CONFERENCE

conference allows up to three parties to be connected for a
conference call. There are two types of Conference: Add-On
conference and Line Conference,

Add-0On Conference

Description:

add-on Conference permits a second internal party to be added to
an existing call.

Conditions:

Any telephone in the system can join an Add-On Conference;
however, single line (2588 type) and cne button telephones cannot
initiate an Add-0On Conference,

reguired Programming:

Programming deoes not affect the ability of telephones te initiate
or join an Add-On Conference.

Feature Reference:

Answering a Call
Placing a Call
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Line Conference
Descripticon:

Line Conference allows an internal party te add an additional
outside party to an existing outside (C0) call. & Conference may
be established between two incoming calls, two outgoing calls, or
an incoming and cutgoing call.

Conditions:

{a) Single line (2584 type) and one button telephones cannot
initiate a Line Conference.

iz) If a Line Conference is to be established on two ocutgoing
calls, C0 ACCESE [MH. .HN] 12 .. must ke epabled for the lines,
I1f a Line Conference is to be established on twe incoming calls,
CO ADDIBLE [HMM..HHM] IS.. must be enabled for the lines.

(¢) If the Conference is not established within the Hold Recall
Interval, the initial call will revert to the attendant.

(d) A Conference may be established between two outside lines in
the same line group, using the same outgoing line key. This is
especially useful if toll free lines or LCR is installed.

Eequired Programming:

'$'" ==> EYSTEM FEATURES
'F' ——> SYSTEM OPTIOHS
OPTION ENABLED...@3.. to allow two calls to be joined in
Conference using the same cutgeoing line kev.
'E' --> BSTATIONS FEATURES
C0O AUDIBLE [HH..HH] I5.. to allow a Line Conference to be
established on incoming calls.
CO ACCESS [NH..HN] I8.. to allow a Line Conference to be
establizhed on ouktgoing calls.,

Feature Reference:
Answering a Call

Hold Recall
Plaging a Call
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DATE AMD TIHME
Description:
pate and Time informaticn is used for SHMDR and display telephone
presentations. The date and time can be entered from the
pragramming terminal or from the attendant's station. Data
entered includes the hour, minutes past the hour, menth, date and
year, The SMDR includes date and time in its output. The display
telephones show the day of the week, month, date and time (12
hour clock).
Conditions:
Date and Time has to be reset if system power fails.
Feguired Programming:
"£' ==} SYETEM FEATURES

'T' w=» TIME OF DAY to program time.

D' ==> DATE to program Jdate and year.
Feature Reference:

ftation Message Detail Recording
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DIRECT INWAED LIWES
Description:

Direct Inward Lines (DIL) allows the TCX-128 to be configured so
that outside lines ring directly into designated stations (or
groups of stations), without having to be transferred by the
attendant. For multibutton telephones, DILs appear on the
ipcomipg line kevs; in addition o ringing. & DIL call can be
transferred to any station in the system.

Conditions:

{a) A line can ring directly into & station as a DIL if

"E' —-> STATIONS FEATURES (CO AUDIBLE [NN..HN] I[5..) assignments
allow.

{(b) DILs are not excluded from Universal Might Answer ringing.
(=] 'E' —-=» STATICMS FEATURES (CC ACCESS [HHN..HH] IS..)}
programming allows calls to be placed on the lines programmed as
ODILs.

(d) Direct Inward Lines do not have the same characteristics as
Private Lines. Befer to the Private Line feature in this section.

Reguired Programming:

C'E' —=> STATIONS FEATURES

CO RUDIBLE [MN..NH] I5.. to assign lines as DILS.
OO RCCESS [HMM..NHM] IS.. to allew lines designated as DILs to
be used for outgoeing calls,

Feature Reference:

Answering a Call
Placing a Call
Frivate Line
Hight Service
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DIEECT LIHNR ACCEESS
Description:

Direct Line Access allows the attendant to select a specific line
to place a call. Direct Line Access cap be used to bypass LCR
and /for outgoing line key assignments. :

Conditions:

(z) Toll Restriction applies to all calls placed using Direct
Line ACCESS.

(k] Direct Line Access can be used to bypass cubgolng
restrictions imposed by 'E' --»> STATIOHS FEATURES (CD ACCESS
[MM..NH] IS..) programming.

{c}) Direct Line Access canncot be used to answer incoming calls.

id}] The attendant can use Direct Line RAeccess to place a call for
another station. After the call is connected, the attendant can
tranafer the call te the waiting station. Direct Line Acess
cannot be used to bypass Toll Restriction by passing dial tons to
ancther station in the system. I1f dial tene is passed, dialing is
prevented.

Required Programming: not applicable
Feature Reference:
Flacing a Call

Toll Restriction
Transfer
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DIRECT STATION SELECTION
Cescription:

Direct Station Selection (D55) allows users of multibutton
telephones one button access to.other stations in the system. DES
permits station users to press a DS§S key to access a desired
station, rather than by dialing a code. The DS$ keys can alsoc be
used to provide a Busy Lamp Field (BLF) for the stations to which
the keys are assigned.

Multibutton telephones have 14 D55 keys, assigned by the default
program to stations 3d1-314. The telephone user can, however,
change the D55 assignments to meet individual needs.

system attendants have full system D55 and BLF capability (except
for stations 464 and 465) if they are installed with DSS
consoles.

Conditions:

(a) The multibutton telephone user must press the INT key to put
the telephone in the D55 mode.

{(b) The attendant DS5 console provides D55 keys and a BLF fox
all staticns in the system (except for stations 464 and 465), and
is not programmed by the user, When an attendant station has a
D58 console assigned to it in programming, the D55 keys on the
attendant's telephone do not function.

(e} 1f an attendant does not have a DSE console assigned to it inm
programming, the first 14 keys on the telephone will be DES keys.
The attendant must press the TRE/VOICE key to put the telephone

in the D55 mode.

(d) The system allows up to six DSS consoles to be programmed
and installed, each assigned to its respective attendant.

() o©Only the first 58 stations in the system have programmable
D55 keys. The DSS keys for the remainiog moltibutton stations
cannot be changed from the default assignments.

required Programming:
'§' -=» SYESTEM FEARTURES
9! -—-3 OPERATORS & DSS to assign attendants and DES consoles.

'E' == STATIOHNS FEATURES .
TYPE OF PHOME . e s v e wssss Lo .ﬂ,ﬁ.Eig]‘L D55 EGHEUIES with type D3&.

Feature Reference:

Intercom
Transfer
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CISTIHNCTIVE RINGIHNG
Description:

Distinctive Ringing provides different ringing patterns for
intercom apd OO0 calls into a station. Distinctive Ringing is
available on all telephenes, but must be proegrammed for single
line (2588 type) and one button telephones.

For single line (25848 type) and cone button telephones,
nistinctive Ringing provides an Intercom ring signal (tone burst)
of 1.5 seconds followed by a 4.5 secopd pause, CO line ring
consists of two short ring hursts followed by a 4.5 second pause.
If Distinctive Ringing for single line (258@ type) and one button
telephones is disabled, Intercom calls ring identically te CO
calls {i.e., one ring burst followed by a pause).

Multibutton and four button telephones always have Distinctive
minging enabled, The Intercom ring signal is a 1.5 second burst
followed by a 2.5 second pause. The {0 ring signal 1s two short
bursts followed by a 2.5 second pause.

Conditions:

fa} Distinctive Ringing, if enabled, affects all single line
(2580 type) and one button talephones in the aystem.

(b} Distinctive Ringing reguires a B-85LU-E PCB with saftware
version 177-114-02 or 177-114=-83.

Reguired Programming:
"' —-» SYSTEM FEARTURES
'E' —=» SYSTEM OPTIOHE
OPTION ENABLED...d4... to enable Distinctive Ringing for
single line (2500 type) and one button telephones.
Feature Reference:

Answering a Call
Intercom
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DO HOT DISTOREB

Description:

Do Not Disturb allews multibutton telephone users to

block all incoming Intercom calls and ringing for outside calls,
If DHD is enabled, callers attempting te reach a station in the
Do Hot Disturk mode will receive a reorder tone. While in the Do
Kot Disturb mode, a station can still be used to place Intercom
calls, and place and answer cutside calls,

Conditions:

=] The attendant can override DND, buk only if the telephone
which has activated DHD 1s noet busy on ancther call.

(b)) The attendant, single line (258F type), one bution and four
button telephones do not have DHD capability,

() The attendant can transfer calls to a station in Do Hot
Disturb:; however, the transferred call will not ring {(although
the incoming line key will flash).

{d} The attendant's D55 console indicates which stations are in
Do Hot Disturb,

{e) An incoming Private Line gall to a multibutten station in Do
Hot Disturk will cause the Private Line LED to £lash, but the
line will not ring.

Eequired Programming:

"5' == BYSTEM FEATURES
'0' ——» QOPERATORS & DBES to assign attendants.
'F' ==> SYETEM OPTIONS )
OPTION ENABLED...@6.., to esnable Forced Intercom Ringing.
Ll S STATIONS FEATUORES-
FRIVATE LINE.......I5.. to assign Private Lines,

Feature References

Answering a Call
CHD override
FPlacing a Call
Frivate Line
Transfer
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DO HOT DISTORE OVERRIDE

Cescription:

Do Mot Disturb Override permits the attendant to override DHD.
Conditions:

{a) HNermally, DKED Override will bhe a voice announcement;
however, if Forced Intercom Ringing is enabled on a statlon or
system wide basis, DHD Override calls will ring.

b} A station's Hotline partner cannot overrcide DHD,

Fegquired Programming:

"E' ——» SYSTEM FEATUERES
'O0' --» OPERATORS & DES to asslgn attendants.
'P' —--» SYSTEM OPTIOHNS

OETION EMABLED...d96... to enable Forced Iotercom Ringing.
Feature Reference:

Do Hot Disturb
Forced Intercom Ringing
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EXTERNAL LOUD RIKRGING CAPABILITY
pescription:

Customer-provided external alerting devices can be connected to
the TCX-128 system to provide loud night ringing in areas where
normal signaling is inadeguate or unavalilable. The alerting
devices are connected to relay contacts in the KsuU, which can be
praogrammed to ¢lose whenever a call rings into the system on a
Universal Night Answer line. Up to four relays can be assigned
for external leoud ringing.

Conditions:

(a) Two relays are available on the B-TGU=-B PCE plugged into
slot J15 in the X5U. Two additicnal relays are available if a
B=AUlX=4 PFCB is plugged into X550 slot Jle.

{e) The devices connected to the relays must conform to the
relay specifications listed in Section 6, IMSTALLATION COF
OPFTIONAL EQUIPMENT.

(c] The relays in the ESU may be assigned for either loud night
ringing or Page.

required Programming:

'§' --» SYSTEM FEATURES
"R ==» RELAYS COMNTROL to program relays for night ringing or
Fage.

Feature Reference:
External Paging Capability

Night Service
Page
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EXTERENAL PAGIHNG CAPRBILITY
Cescription:

Yacant multibutton station ports can be used to output Page
announcements to customer-provided paging eguipment. Up to eight
vacant ports can be designated as Alternate Audio Ports for
external paging. In additien, each port can be individually
programmed to breadcast apy combination of Page, Background
Music, and night audible (for Universal Night Answer lines).

Conditions:

{a) External paging Capability requires a vacant port on a
B-85C0-C pCR for each page oubput.

(b} The customer-provided paging egquipment can be switched on
and off via the loud ring relays located in the KSU. Two relays
are avalilable on the B-TGU-B PCB plugged inte slet J15 in the
K5U. Two additional relays are available if a E-AUX-A PCB 15
plugged iote ESU slot Jl6.

{¢) The paging egquipment must be compatible with the relay and
audio specifications listed in Section 6, INSTALLATION OF
CPTIOMAL EQUIPMEMNT.

id} One Zone Page can b2 broadcast from sach Alternate Audic
Port. The Zone Page assignments are as follows:

QUTEUT ZONE PAGE
@l Bl (DIAL 61)
g2 @2 (DIAL 62)
@3 B3 (DIAL 63)
g4 @4 (DIAL 64)
L] 85 (DIAL &5)
a6 @6 (DIAL 66)
B7 87 (DIAL &7)
aa @8 (DIAL E8)

Eeguired Programming:

'8'" == EY¥S5TEM FEATURES
'"R'" ==> RELAYS CONTROL to program relays for paging or night
ringing.
'E' ==» EXTERNAL DUTPUTS to assign vacant multibutton station
ports as external paging outputs {Alternate Audio Ports).

Feature Reference:
External Loud Ringing Capability

Musiz On Hold/Background Music
Paging
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FLASH

Description:

Flash allews a multibutton telepheone user to receive a new dial
tone Without releasing the CO line, If the system is installed
behind a PBY, Flash allows certain PBX features (such as
Transfer) to be accessed.

Conditions:

(a) Flash parameters must be set for compatibility with the CoO
or PBX.

(&) Since Flash provides an interruption in lesp current, it is
compatible only with loop start lines.

(z) Flash cannot be used with single line ({2508 type), one
button and four button telephones.

Reguired Programming:
'$' -=-> BSYSTEM FEATURES
™' ==> TIMEERS
FLASH TIMER. (N*5@8MSEC) ... to program the duration of Flash
(1.e2., the interruption of loop current).

Feature Reference:

Placing a Call
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FLEXIBLE NUMBERING PLAN

Description:

Flexible Mumbering Plan allows station-to-port assignments to be
changed from the programming terminal. This permits stations to

he relocated in a facility, without having to reprogram station
options or alter the cabling which connects the stations to the

Ball.

Conditions:

{a] Staticn features are assigned te statien numbers, not ports.
If a telephons is moved, reassigning the ports will enable all of

the station features (including the station number) at the new
location.

{by & port is a fixed location 1n the K5l.
Feguired Programming:

"E' --> STATIONS FEATURES
PORT HUMBER. .ese2sne=.. L0 assign stations to ports.

Feature Eeference:

Changing the port-to-station assignment could affect all features
that are altered through system or user programming.

2=317
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FORCED IHNTERCOM RIMGING
Description:

Forced Intercom Ringing causes all Intercom calls to multibutton
and four button telephones to ring. When Forced Intercom Ringing
is enabled, Handsfree answerback is disabled. Forced Intercom
kinging can be initiated on a system=-wide basis from the
programming terminal, or individually by the station user.

Conditions:

= I£ Forced Intercom Ringing is enabled on a system-wide
basis, 1t can not be overridden on a station=by-station basis.

(b) , A multikbutton or four butten station user can enable Porced
Intercom Ringing for all incoming Intercom calls.

(c) Any station user can enable Forced Intercom Ringing as an
Intercom <all is placed.

(d}y A multibutton station with a speakerphone can use Handsfree
to answer a ringing Intercom call. AllL other stations must lift
the handset to answer the ringing call,

Required Programming:

's5" ==> S¥YS5TEM FEATURES
'F' ——-> SYSTEM OPTIONS
QPTION ENABLED...@6... to enable Forced Intercom Ringing on a
system wide basis.

Feature Reference:
Handsfree

Handsfree Answerback
Intercom
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HAHDSFREE (SPEAEERPHOHE)

Cescription:

Handsfree permits Intercom and CO calls to be placed and answered
using the microphone and speaker in the multibutton telephone,
instead of the handset. All multibutton telephones eqguipped with

speakerphones have Handsfree capability.

Conditions:

fa) Multibutten telephones equipped with speakerphones have an
HF key.

(b] Multibutton telephones withouk speakerphones have Monitor.
Reguired Programming: nobt applicable
Feature Relerence:

Handsfree Answerback
Manitor
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HANDSFREE ANSWERBACK
pescription:

Handsfree Answerback allows Intercom calls to be answered using
the speaker and micrephone in the telephone, instead of the
handset, Intercom calls to four button and multibutton telephones
are pnormally recaived in the Handasfree Answerhack mode.,

Conditions:

(a) All multibutton and four button telephones have Handsfree
Answerback capability.

{b) Handsfree Answerback cannot occur if Forced Intercom Ringing
iz enabled for the system, or if the call was placed using a
leading 1.

Required Programming:

'5' == ES¥S5STEM FEATURES
"F' —-=» E¥ESTEM OPTIONS
OPTION EMABLED...@86... to enable Forced Intercom Ringing on a
system wide basis.

Feature Referencas

Forced Intercom Ringing
Handsfree

Intercom

Moenitor
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HOLD

Hold places a call in a temporary waiting condition. There are
two types of Hold: Automatic Held and Exclusive Hold.

Automatic Hold

Description:

automatic Hold allows the attendant Lo answer an oukside call,
place it on Exclusive Hold and answer another outside call
without using the HOLD key. When the attendant presses another
incoming or outgoing line key, the initial call 1s put on
Exclusive Hold automatically.

Conditions:

{a) Actomatic Hoeld is available only to the attendant.

(b} & call placed on Automatic Hold re-rings the attendant after
the Hold Recall interval.

{c) An attendant must have a DSS consele programmed to enable
Automatic Hold.

reguired Programming:
'5' ==» 5YSTEM FEATURES
'n' ——» OQPERATORS & D55 to assign attendants and DES consoles,
'M' ==> TIMERS
HOLD RECALL TIMER.{(SEC).. to -set the Held Recall interval.
Feature Reference:

hnswering a Call
Flacing a Call
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Exclusive Hold
pescriptions:

A call put on ExXclusive Hold can be picked up only at the station
which placed the call on Hoeld. The Exclusive Hold indication is a
flashing line key LED at the station which placed the call on
Hold. If the call is left on Exclusive Hold longer than the Held
Recall intecwval, it will re-ring the station which placed it on
Hold, If still unanswered, it will ring at the attendant's
station.

Conditions:
Hold Recall will ring the station which placed the call on Hﬂld_
for one minute. If the call is net answered within one minute, it
will ring the attendant.
Required Programming:
'53' ==> S5YS5TEM FEATURES
"M' ==> TIHMERS
HOLD REECALL TIMER.(SEC).. to program the Hold Recall
Interval.

Feature Reference:

Hold Recall

2=-432
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HOLD RECALL
Description:

Hold Recall prevents a call on kold from being forgotten. The
aystem avtomatically resignals the station where the call was
placed on Hold after a programmed period of time (the Hold Recall
interval), If the £all remains unanswered at the initiating
station, it will ring the attendant's station.

Conditions:
{a) The Hold Recall interval is programmable.
(b} told Recall will ring the station which placed the <all on
Hold for one minute. If the call is pot answered within one
minute, it will ring the attendant.
Feguired Programming:
'&' —-» EYSTEM FEATUORES
'M' —-=* TIMERS
HOLD RECALL TIMER.(SEC).. te program the Hold Regall
Interval.

Feature Eeferencoe:

Eold
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HOTLINE
pescription:

Hotline directly connects twe multibutton telephones for sne
button communication and call Transfer. The HL key serves as a
D85 key and busy lamp for the Hetline partner. It also can be
ugsed to Transfer calls to the Hotline partner.

Conditions:

(a) Single line (2580 type), one button and four button
telephones should not have Hotline pactners.

{b) The Hetline partner cannot override Do Not Disturb.

{c] The attendant can be programmed with a Hotline parctner. The
HL lamp indication at the attendant's telephone will ke prevented
if the attendant alsoc has a2 D33 console programmed.

id)  The svystem can accommodate §4 Hotlinpe pairs, For standard
Hotline operation, each station can have only one Hetline
partner.

(2] The higher number in the Hotline pair is assigned as the
secrekbary in an executive/secretary arrangement. The
secretarySreceptionist will have a flashing line key for a call
transferred to the executive, A call transferred to a busy
executive station will auktomatically be transferred to the
secretary.

(£) A call transferred to the secretary in a Hotline pair will
indicate on the secretary's telephone as an DEf Fluttering
incoming line key. A call transferred to the executive in a
Hetline pair will ipdicate on the secretary's telephone asz ap On
Fluttering incoming line Key.

{g) The system can be programmed so that stations are part of
Hotline groups, rather than assigned to a single hotline partner.
The station assigned as the secretary/receptionist in the group
must always have the highest station number. Any calls
transferred from any other station in the group can be
transferred to the secretary/receptionist by using the HL kKey.
The station reached when the secretary/receptionist presses the

HL key is determined in programming.
Feguired pProgramming:

'BE' ——r STATIONE FEATURES
HOT-LINE KEY. ..ounuuonnn to assign Hotline partners.

2-44
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Feature Eefoarence:

Do Mot Disturb
Intercam
Transfer
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INTERCOM
Description:

Intercom enables any station in the system to call any other
station in the system. Intercom calls to multibutton and four
button telephenes are normally answered using Handsfree
answerback. 1£f Forced Intercom Ringing is enabled, all Intercom
calls te telephones without speakerphones must e answered by
lifting the handset.

Conditions:

{a} Intercom calls can be placed te other stations in the system
by dialing the station number. Intercom calls can be placed to
the primary attendant by dialing 4.

(b} oOnly the attendant can place Intercom calls to mualtibutton
telephones in Do Mot Disturb.

feguired FProgramming:

"5 -=» EYSTEM FEATURES
'0" ==> OQPERATORS & DES
CPERATOR 1 IS .s:rsscsaaan to assign the primary attendant
{i.2., the station reached by dialing B).
'F' =-=> BYSTEM OPTIONS )
CETION ENABLED...36... to enable Forced Intercom Einglng on a
system wide basis.

Feature Reference:
irect Station Selection
Handsfree hAnswerback

Hotline
Microphone Cutoff/Mute
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LAST HUMBEER REDIAL
Descriptions:

At each staticon, Last Number Redial steres the last number dialed
(Up to a maximum of 16 digits) so that it can be avtomatically
redialed at a later time. The last number dialed is stored in
memory regardless of whether the call was answered, unanswered or

busy.
Conditions:

{2a) Last Humber Redial can redial manually dialed or Spesed pial
calls,

(k) Last Wumber Redial calls can be identified on the SMDR by
the code ERD. System Optlen 16 must be enabled for this code to
appear,

(f=3] calls placed using Last Number Redial are subject to the
same Toll Restrictions as manually dialed calls.

Fequired Programming:
'5'" ==>» BSYSTEM FEATURES
"P' —-=» SYSTEM OPTIONS
OFTION ENABLED...16.. o allow the code ERD to print on the
SMDER.
Feature Reference:
Placing a Call

speed Dial
Station Message Detail Recording

2-47
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LEAST COET ROUTING
Description:

Least Cost Routing (LCR) automatically places outgoing calls on
the least expensive route. LCR uses rate structure software,
customized for each installation, te evaluate up to 1@ service
types in determining the most economical service for the call
being placed.

When LCR is installed, multibutton stations use cutgoing line
keys 12 and 13 to place calls, Jutgoing calls from single line
(2588 type), one button and four button stations, Speed Dial
calls, Saved calls and Last Humber Redial calls are automatically
placed using Least Cost Routing.

Conditions:

fa) Least Cost RBouting cannot be installed unless the Least Cost
Routing Questionaire has been completed. This guestionaire allows
Lhe customized software to be developed, The Least Cost Roubing
gquestionaire is available from a sales representative,

b} Toll Restriction applies to all calls placed using LCE.
{c] LCR can be bypassed using Least Cost Routing Bypass.

{d}) Least Cost Roubting reguires that a B-AUX-A PCE with a rate
chip package bhe installed in the XSU.

Regquired Programming:

'$'" —--» SYSTEM FEATIRES
'L'" ==> LEAST COST ROUTIHG to program LCR parameters.
'G' -=» (O GROUPS to assign lines to line groups,
"E' ==> C05 ALOWED AREAR CODES to assign dialing restrictions
to area codes.
'"E' --> STATIONS FEATURES
CLAES OF SERVICE.siuwenss to program a station's Class of
Bervicea,

Feature Hefearence:
Class of Serviee
Least Cost Routing Bypass

Placing a Call
Tall Restriction
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LEAST COST ROUTIHG BEYPASS
Cescription:

Least Cost Routing Bvpass allows Least Cost Routing to be
bypassed if an area code or exchange is dialed that was not
included in the rate structure softwarae. The call is
automatically placed on a Direct Distance Dialing line.
Additiconally, multibutton station users can bypass LCR by
pressing outgoeing line keys &-11, or by dial-accessing a line
group (if allowed). The system attendants may use keys 8-11,
dial-accessing a line group, or Direct Line Access to bypass LCR.

Caonditions:

{a) Least Cost Routing Bypass does not cverride Toll
Restriction.

L=} If a call is placed using an area code or exchange not
recognized by the rate structure software, SMDR and telephone
displays will show the cost of the call at £9.99% per minute. aAn
excessive amount of calls placed using LCR Bypass indicates that
a Least Cost Routing software update is reguired.

(2] Single line (2580 tvpe), one button and four button stations
cannot select an outgoing line group to bypass LOR.

Required Programmings:

'§' —=» BSYSTEM FEATURES
'L' ==> LEAST COST ROUTING to program LCR.

Feature Heference:

Least Cost Roukting
Placing a Call
Tall Restriction

2=429
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LINE GROUPS, OQOUTGCIHG
Description:

Lines are arranged into line groups to allow outgeing calls to be
placed. Similar lines, such as Direct Distance Dialing (DDD)
lines, WATS lines or Other Common Carrier ({0OCC) lines axe
generally programmed into the same line group to provide for
efficient management of the cost of placing calls,

Multibutton station users access a line group by pressing an
gutgoing line key or dialing an access code. Single line (2500
type), one button and four button station users access a line
group by dialing an access code,

Conditions:

ta) Up to ten groups can be assigoed. Any oumber of lines can be
programmed inkto the same group.

{b) When a call is placed, the highest numbered available line
in a line group is seized,

{c) When a station gueues on a line, the xecall will be [rom the
first available line in the same group as the line initially
gueued on,

{d) Unless programmad otherwise, Speed Dial always dials on line
group 1.

fe)] If Least Cost Routing iz installed, correct line group
assignoments are essential.

Regquired Programming:

'§' ==» EYSTEM FEATURES

"' ==» LEAST COST ROUTIMNG to program LCR.
"' —-=» 0 CROUPS to assign lines to groups.
"Bl __» 0 TYPE to program line tvpe.

'E' —-=> STATIONS FEATURES

DIAL C.0Q. GROUP......--- to allow maltibutton telephone uvzers
to dial access line groups not accessible using the outgoing

line kKevs.
Feature RBeference:

Least Cost Routing
Line Queuing
Placing a Call
tpeed Dial
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LIHE QUEOING
Description:

Line Queuing permits a multibutton or four button statien user to
gueue (wait in line) for an outside line if all lines in the
pukgeing line group are busy. The staticn will be recalled when
the first line in the group becomes available. Any number of
stations can gueue on a line. The system will call the statlons
gueued, in order, when a line in the group becomes free. IL the

gueue recall is not answered within 15 seconds (approx.), it
passes to the next station in the gueue,.

Conditions:

fa]l & station can gueue for a2 line only when all lipes in a line
gqroup ara bhusy.

b} Single line (2588 type) esnd one button telephones cannot use
the Line {Jueuing feature.

{c} Every time a line is gueved on (Line Queuing), or a message
iz left (Message Waiting), a system memcry element is consumed.

The total number of elements consumed (i.e., the sum cof lines
gueued and messages left) at aoy one time cannot exceed 128.

{d) If Least Cost Routing is installed and the least expensive
route is busy, multibutton and four button statien users can
gqueue for a line.

(e} System attendants cannot gueue for a line.

(f] A passed station is removed from the gueune; it will not be
recalled a seceond Lime.

Fequired Programming:

FEY —=>» ESYSTEM FEATURES
"' —=» CO GROUPS to assign lines to groups.
"H' ==» OQUT KEY¥S GROUPS te assign line groups to multibutton
station outgoing line kevs.
'EY —-=-% ESTATIONS FEATURES
CO ACCESS [MM..HNM] I5.. to permit stations to place calls on
lines,

Feature EHeference:
Least Cost Roukling

Message Waiting
Placing a Call

2-51



-

Draft @-=1 March 1985

MESSAGE WAITING
Cescription:

Message Waiting enables a key station user to leave a Message
Walting indication at a called key station that is unattended or
busy. The Message Waiting indicatien is a flashing M.WAIT key
(HLD/TRF on four button) and a tone at the station where the
message was left, The tone Will be broadcast every two minutes to
remind the user that a message has been left.

Conditions:

(a) Single line (25048 type) and one button telephones cannot use
the Message Waiting facility.

{b} A =tation can leave or receive more Lhan one Message
Waiting,

(] HMessages are gueuved in the order in which they are left,

(d) HMessage Waiting indications can be canceled at the telephone
where thevy were left (i.e., the telephone receiving the Message
Wwaiting reguest), or by the station user which placed the
message.

(2) EBvery time a line iz gqueuved on (Line Queuing), or a message
is left (Message Waiting), a system memory element is consumed.
The total tumber of elements consumed (i.e., the sum of lines
queved and messages left) at any one time cannot excesd 128,

i£) The Message Waiting reminder can be disabled in programming.
Regquired Programming:

"5'" —--» SYSTEM FEATURES
'F' ==> SYSTEM QPTIONS
OPTION EMABLED, ..l9... to disable the Message Walting
reminder.

Feature Reference:

Callback

Diract Station Selection
Hatline

Interoom

Line Queuing
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MICROPHONE CUTOFF/MUTE

Cescription:

Maroch 1985

Microphone Cutoff/Mute allows a multibutten telephone user Lo
turn off the microphene in the telephone at any time. This
prevents the calling party from hearing conversaticns in the
user's office or work area. The microphone can be turned off

pefore the call comes in (Microphooe Cutoff),
progress (Micreophons Mute).

Conditions:

or while it is in

fa) Single line (Z5¢¢ type), one button and four button

telephones do not have Microphone Cutefi/Mute.

(e} The attendant does not have access to Microphone

Cutaff  Mute.
Bequired Programming:

'E' ——» STATIONS FEATURES

TY¥PE OF PHOME. ¢ v v v v v e s to program the station a2s EKEY.

Feature BEeference:

Handsfree
Handsfres Answerpback
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HONITOR

Description:

Monitor permits multibutton and four button telephone users to
dial and monitor the progress of an outside call witheout lifting
the handset. The handset must be lifted to speak.

Conditions:

(a) Multibutton telephenes without speakerphones (Handsfree)
have Monitor capability. All display telephones have
speakerphones; consegquently, they do not have HMonitor.

(b)) Single line (256F type) and one button telephones do not
have Monitor capability.

Fequired Programmings:
"E' --> STATIOMS FEATUERES
TYPE QF PHONE. . v v e uwe~ Lo assign KEY to multibutton and SLI to
four button telephones.
Feature Heference:
hnswering a Call

Handsfree
Placing a Call
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MUSIC OH HOLD/BACKGROUND MIOSIC
Description:

Music On Hold (MOH) and Background Music (BGM) can be connected
to the system. If installed, BGM is broadcast through the speaker
in the telephone and is contrelled by the left volume control
shumbwheel. The HOLD key is pressed to turn BGM on and off.

BCH can also be broadcast over external paging eguipment. On
disslay telephones, the VOL UP and VOL DN keys are used to
control the volume of BGH.

Music on Hold provides music to cutside calls that have been
placed on Held.

Conditions:

(a) BGM and MOH require the installation of optional music
sonrces, 1f desired, BGM and MOH can share the same MUsSic source.

(§=! If BGM i3 to bs broadcast over external paging egquipment,
optional paging egquipment must be installed. BGM is turned off

when paging announcements are made and when calls ring into the
system.

(e} Single line (2500 type) and one button telephones cannot
broadcast BGHM.

Regquired Programming:

'8' ==» SYSTEM FEATURES

'F' --» SY¥S5TEM OPFTIONS
OPTION EMABLED...B2.. to enable MOH for the system.
'E' ——3 EXTERMAL OUTPUTS to program Alternate Audio Ports to

breadcast BGHM.
Feature Referenceatl
Hold

Might Service
Faging
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NIGHT SERVICE
Description:
hssigned Wight Answer

Assigned Night Answer (ANA) auvtematically transfers incoming
ringing to specific stations when the system is in the night
mode. Statiens which do not receive line ringing and incoming
access during day hours can be programmed for Assigned Night
answer. Assigned Night Answer must be individually programmed for
each staticon,

Universal Night Answer

When the system iz in the night mede, Universal Hight Answer
(UNA) allows calls which ring over the external paging eguipment
or alerting device to be answered at designated stations.
Stations which do not receive line ringing and incoming access
during day hours can be programmed for Universal Hight Answer.
UNA must be individually programmed for each station.

Conditions:

() Only system attendants can place the system in the night
mode, which activates Universal Night Answer and Assigned Hight
Answer,

() When more than one incoming CO0 line call is ringing while
the system is in the night mede, single line (2504 type), one
butten and four button telephones will automatically access the
firzst incoming call when the hanpdset iz lifted.

(¢} If a statien has CO AUDIBLE [KWN..WN] I&... granted for a
line, it can always answer an iocoming call on that line. The

night mode has no effect on CO AUDIBLE [WN..NKW] IS5...
programming.,

(d) Universal Night Answer and Assigned Night Answer do not
allow stations to place ocutgoeing night mode calls oo lines not
allowed by CO ACCESS [HM. .MH] I5... assignments.

[} Private Lines cannast be used for UHA and ANA.

i
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required Programmings:

'5' —-» S¥S5TEM FEATURES

'P' ——» CO TYPE to program lines for UHA.
"E' =—» STATIONS FEATURES

HIGHT RING ENABLED... to assign AMA ringing for lines not
programmed to ring in CO AUDIBLE [MN..WN] I5.. .

PRIVATE LIME+seeeealS5... to assign a line as a Private Line.

Feakure Referenced

rnswering a Call
External Loud Ringing Capability
External Paging Capability



Draft @-=1 March 1985

OFF PREMISES EXTENSION (0PX) COMPATIBILITY

Description:

Single line (258¢ type) telephones can be installed as Off
Premises Extensions (0OPXs3). Off Premise Extensions have access
te all the features available to on-premise single line (254@
tvpe) telephones.

Conditions:

{a) Additional OPX eguipment must be installed before 0OPX
telephones can be connected to the system. This egquipment
consists of a separate KSU with power supply, and a ring
generator. Refer to publication P/N 89251 (Appendix F of this
manual}) for additienal details.

(b}  &n OPX circuit must be ordered from the telco.

Fequired Programming:

"E' —-=>» BSTATIONS FEATURES
TYPE OF PHONE.......... to program OPX staticns as type 508.

Feature Reference:

OFX telephones can aceess all the features of single line (25@4
Ltype) telephones.

2-58



it e T U el e e 2 D

braft @-1 March 19&5

PAGIHG
Description:

pPaging allows the user to page selected areas (Ione Fage) . or
throughout the entire system (All Call Page). Stations can be
individually assigned to receive paging announcements from any
combination of All Call Page and the eight internal Page zones.

Conditions:

{a) Single line (2509 type) and one button telephones cannoct
receive paging announcements. They can, however, initiate paging
announcements.

(k] For systems with an expansion cabinet, & second B=TGU-E PCBH
or 2 B-AUX-A BCB must be installed if paging should be broadcast
to stations connected to expansion cabinet (ports @65-128).

Required Programming:
'E' ——» STATIONS FPERTURES
RECEIVE ALL-PAGE....... t0 progtam each station to receive All
Call Page announcemants.
PAGE ZOME RECEIVED..... te program which Page zones each
station will receive.
Feature Reference:

External Paging Capablility
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FRRE
Description:

Park allows a station user to place an cutside call in a Park
(waiting) condition, Page a third party and have that party pick
up the Parked call from any station in the system, There are two
types of Park: General Park and Personal Park.

General Park allows the user to place a call in a General Park
Orbit. A call in a General park Orbit can be picked up by any
station in tne system by dialing the General Park Orbit Code. The
code must be announced when the call is placed in orbit.

Personal Park allows the user to Park a call at a specific idle
station. Once parked at the staticn, any station in the system
can pick vp the call. The staticn at which the call is parked
must be announced.

Conditions:
(2) The system has ten General Park Orbits.,

(b} There is no limit to the number of Perzonal Park cenditiens
that can be active in the system at any one time. '

[z} If more than one call was parked at 2 station (Personal
Park), the first call parked will be the first call picked ug.

(d) Every station in the system can use the CGeneral Park and
Fersonal Park facilities,

(e} A call placed in General Park Orbit that is not picked up
will recall the station which placed it in orbit after the ORBIT
RECALL TIMER.[(5EC) s uuss interval. The call will ring at the
gtation which placed it in orbit for 60 seconds, and then be
avtomatically passed to the primary attendant.

(f} A call placed in Personal Park Orbit that is not picked up
will recall the station which placed it in orbit after the TRANE
RECALL.{SEC) s uuunnas interval. The call will ring at the station
which placed it in orbit for 39 seconds, and then be
automatically passed o the primary attendant.

2-60
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Required Programming:

gt ==3 SYETEM FEATURES
"M'! w=> TIMERS
ORBIT RECALL TIMER. (SEC). to program the General Park Orbit
recall time. -
TRANS RECALL. (SEC).eses.. tO program the Personal Park recall
time.

Feature Reference:
Answering a Call

Page
Transfer
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PLACING A CALL
Description:

Bmny station user has the capability to place any call on any
line, unless restricticns have been imposed by system
programming. Toll Restrictioen may impose dialing limitations, and
outgeing access to specifiec lines may be denied.

Multibutton station users place outgoing calls by using the
sutgoing line keys (keys 8-13) or by dialing access codes. Single
line (2588 type), cne button and four button station users place
sutgoing calls by dialing access cedes. If Least (Cost Kouting is
installed, multibutton station users place LCR calls by using
sutgoing line keys 12 and 13. outgeing calls from single line,
ane button and four button stations are routed via LCR
avtomatically.

Conditions:

{a) Station users may be reguired to dial a PBX access code 1f
the system is installed behind a PBX.

{p) Multibutton, four button, single line (2568F type) and one
button station users place calls by accessing line groups, rather
than specific lines. The attendant may alsoc access line groups,
o may use Direct Line Access to seize a particular line,

(¢} 1If LCR is installed, the cost of outgoing calls will be
displayed on the SMDR and on the telephone display.

(¢d) Lines may be designated as incoming only. These lines cannot
be used to place autgoing calls.

Eeguired Programming:

'"&' ==» SYSTEM FEATURES
L' ==» LEAST COST ROUTING to program LCR.
"'B' ==» 0 TYPFE to program line type.
'A' --» OFFICE CODE TYPES to program office and area code Lype.
"K' -=3> (05 ALOWED AREA CODES to assign Class of Service to
all area codes.
TE' ==> ATATIOHS FEATURES
CLASS OF SERVICE..... ... o assign Class of Service for each
station.
CO ACCESS [NN..NN] 1§8.. to program cutgoing access te lines on
a station-by-station basis.

Feature Reference:
Class of Service

Least Cost Routing
Toll Restriction
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PFOWER FAILURE RESTART
Description:

Power Failure Restart ensures that system memory will be retained
in the aevent of a commercial AC power fallure. When the AL source
igs restored, the system automatically restarts and returns all
stations to service. This is accomplished by two matheods:

{a] Hon-volatile (permanent) Erasable Programmable Read Only
Memory [EPROM) integrated circuits are used to store the system
sperating software. The software 1s permanently "purned" into
sach EPROM deviece and is retained even when no power is applied.

{b} The wvolatile (non-permanent) Random Access Memory [RAM]
devices that are used to store the system programmable optiens
and Speed Dial numbers are battery backed up. The batbery is a
rechargeable Nickel Cadmium (NICAD) cell which is continually
trickle charged when the system is powered up. If commercial
power should fail, the programmable cptions and Speed Dial
numbers are retained for up to 10 days.

Conditions:

{a) Any active conditions in the system (such as Line Queuing,
fallback, =te.) are cancelled if commercial AC power fails.

(b) Save and Last Humber Redial numbers are erased when power
fails.

() All calls are dropped when AC power falls.

(d}) The B-CPU-BE PCB must be correctly strapped for the NICAD
battery to protect the RAM memory. Refer to Section 3,
INSTRLLATION for additional details.

ie] After commercial power is restored, single line (2580 type)
and one button telephones must be cycled off hook, then on hook
to return them to sService.

(f) pPower failure cut-through reguires the installation of
customer provided eguipment. The TCX-128 does not accommodate
auntematic cut-=through.

Regquired Programming: not applicable
Feature Reference:

Answering a Call
Last Humber Redial
Placing a Call
save

Speed Dial
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FRIVALCY
Description:

Privacy is assured on all Intercom and cutside calls. The
inherent system Privacy feature can only be overriden by the
Barge In facility, and even then only in cenjunction with warning
tones,

Conditions:
(a) Only multibutton stations can be permitted to Barge In.

{b) Each station in the system can be programmed to block Barge
In {(thereby assuring complete Privacy).

Required Programming:

'E' ==> STATICNS FEATURES
BARGE I EWMABLED.... to allow multibutton stations to
Barge In.
BLOCE BARGE ENABLED... to allow any station to block
[crevent) Barge In.

Feature Reference:

Answering a Call
Barge In
Intercom

Flacing a Call
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PRIVATE BREANCH EXCHANGE (PEX) COMPATIBILITY
pescription:

The system may be installed behind a Private Branch Exchange
(FEX). The line inputs into the KSU will be S¢E/2508 compatible
PEX extensions, rather than €O lines. When a line is assigned in
system programming as a PBX line, the first digit dialed (which
iz normally the PBX access code) is ignored in the gutgoing Toll
Restriction check.

Conditions:

co and PBX lines can be arrangad in any combination; however,
additional custemer-provided installaticn hardware ({an "A" block)
and the services of a certified installer are redguired.

Regquired Programming:

18" —=> SYSTEM FEATURES
TP' ——3 (0 TYPE to assign lines as PEX lines,

Feature Heference:

Placing a Call
Toll Restriction
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FRIVATE LIKE
Description:

Any multibutton station in the system can have a Private Line
assigned to it, reserved exclusively for its use when placing
cutgeing calls. If desired, the Private Line can also be
dedicated to the station for incoming calls. The Private Line is
accessaed and answered using incoming line key 5.

Conditiens:
fa}) The system can accommodate up to 32 Private Lines,

{) A Private Line cannot be used by any other station in the
system to place calls.

(e) A Private Line can be programmed to ring as a normal call at
other stations in the system, or may be fully restricted for both
inceming and gutgoing access.

{d) Once answered, a Private Line can be transferred te any
station in the system.

{2} When the system is put in the night mode, a Private Line
cannot be accessed from a single line (2589 type), one

button and four button telephone by dialing 6%; cannot have
ringing rercuted using Assigned Night Answer; and will not
activate a night ring relay., Since Privats Lines will not excite
the loud ring relay, they should not be assigned as Universal
Hight Answer lines.

[£]) A key station user cannot use Group Call Pickup to answer a
call ringing in on another station's Private Line.

(g) A Private Line can be shared by more than one station.

(k) Tell Restriction always applies to calls made on a Private
Line.,

2=-66
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Reguired Programming:

L — SYETEM FEATUOEES
"P' ——% (0 TYPE to exclude Private Lines for UNA.
"B ==X STATIONS FEATURES

c0 AUDIBLE [MN..HWN] IS.. to restrict or allow other stations in
the system to answer a Private Line.
PRIVATE LIME.......I8... t0 assign Private Lines.

Feature Reference:
answering a Call

Placing a Call
Toll Restriction

2-67
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RELEASE

Description:

Release allows the attendant to terminate a call, without
replacing the handset, by pressing the RLS key. The Release
feature is useful if the attendant is using a customer-provided
headset or the Handsfree mode te answer and place calls.
Conditions:

{a) PRelease iz a feature reserved for the system attendants,

ib) The attendant telephone must be a multibutton or display
telephone.

(2] Releaze disconnects the line.
Beguired Programming:
'8' == EY¥STEM PRATURES
' —->» OPERATORS & D35 to assign operators and alternate
sperators,

Feature EReference:

Flacing a Call
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SAVE

Description:

the Save feature permits multibutton telephone users to store a
frequently called number for automatic dialing at a later time. A

saved number remains stored until a new number iz saved in its
place.

Conditions:

{al Bave is applicable to multibutton telephones only.
(o) Bave has no effect on Last Number Redial.

(=] System and 5tation Speed Dial numbers can bhe saved.

{d] Dpisplay telephones have a 5AVE key on the dialpad which can
be used in lieu of the SAVE feature key, if desired.

kequired Programming: not applicable
Feature Reference:
Placing a Call

Last Humber Redial
cpeed Dizl
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SPEED DIAL

Speed Dial permits stations to dial stored telephone numbers.
There are twoe types of Speed Dial: 3taticn Speed Pial and System
Speed Dial. Station Speed pial allows 14 Speed Dial numbers to be
stored at a mwltibutton station, and 19 Speed Dial numbers to be
stored at a single line (258F type), one butten or four button
telephone. These numbers are exclusively for the use of the
station at which they are stored. System Speed Dial provides 1848
stored numbers that are available to every station in the system
by dialing designated System Speed Dial codes.

Onlike Sawve and Last Humber Bedial, Speed Dial numbers are steored
in battery backed-up svystem memory and Wwill remain until they arce
egrased or replaced.

Station Speed Dial
Description:

Station 3Speed Dial permits the first 5@ stations in the system to
store up to 14 telephone numbers for auvtomatic Jdialing. Station
Speed Dial pumbers arce stored in stakion bins, and each kin can
accommadate up to 16 digits. Bins <can be chained (linked
together) to allow auvtomatic dialing of numbers longer than lé
digits. Chaining is useful for services such as MCI or Sprint.

Conditions:

{a) Multibutton staticons have access teo 14 dedicated Station
Speed Dial bins. Four button, single line (2548 type) and one
button telephones have access to 1@ dedicated Atation Speed Dial
2ins.

(b} The system usually uses line group 1 to place Station Speed
Dial calls; however, the line on which the call is to be placed

can be pre-selected, and entered into the Station Speed Dial bin.
If Least (Cost Bouting is installed, the route for the Speed Dial

call is automatically selected.

{c) A pause may be entered into a Station Speead Dial bin by
entering the character #. The length of the pause i; programmed
during system installation. Refer to Speed Dial OJptions.

{d} Multibutton telephone users can manually chain two. Station
Speed Dial bins. These users can alsoe chain up to three statian
Speed Dial numbers to a Eystem Speed Dial number.

{e) BAll telephone users cah manually dial after a Station Spegd
Dial bin has dialed eut, if Class of Service restrictions permit,

{£) Statien Message Detail Recording can be programmed to print

the Speed pial bin number as part of the call record. If bins are
chained, the first and the last bin number will print.

i=7@
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required Programming:

"B' -=» STATIONS FEATURES
CLASS OF SERVICE........ T0 program outgoing dialing
restrictions on a station by station basis.
o0 AOCESS  [MM..NN] 1S.. to give stations cutgoling access to
lines in group 1. )
'3' -=» SYSTEM FEATURES
"M" ==»> TIMERS
DPAUSE TIME-OQUT.({SEC)..... to program the duration of the
pause encountersd when # is entered into the bin.
'f,' -=>» LEAST COST ROUTING to enable LCRE.
12! ==> OO0 GROUPS to assign lines to group 1 (line group
normally used for Speed Dial ecalls.
‘gt -=% (05 ALOWED AREA CODES to assign a Class of Service to
each area code.
'F' ==>» SYSTEM OPTIONS
OPTION EMABLED...16.. to allow bin numbers to print as part
of the SMOR call record.

Feature Beference:

Placing a Call
Speed Dial Options
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System Speed Dial
Description:

System Speed pial permits every station in the system to access
l¢d telephone numbers stored by the attendant in System Speed
Dial bins. These numbers can be automatically dialed from any
station in the system using a 3-digit cede. Each bin can
accommodate 16 digits; however, system bins may be automatically
chained (linked together) to allew automatic dialing of numbers
longer than 16 digits. Chaining is useful for services such as
MCI or Eprink. In addition,; special Speed pial Options can be
entered inte the bins to provide for unigue Speed Dial features.

Conditions:

(a) Station Class of Service programming can impose dialing
restrictions on System Speed Dial numbers.

(B)  The attendant can program System Speed Dial bins so that
they will always dial out together. There is no limit to the
number of bins that can be chained in this manner,

{c)} All statiopns can manually dial alter a Svystem Speed Dial
number has dialed out, if Class of Service restrictions or Speed
Dial OQptions permit.

{@} ANy user in the system can select up to £our System Speed
Pial bins to be chained. Multibutton station users can select up

te three Station Speed Dial bins to be chained to a System Speed
pial bin.

i) The attendant can program a 5ystem Speed Dial bin so that
multibutton station wusers can chain it to a Station Speed Dial
bin with just the touch of the statioen bin key. Refer to Speed
Dial Options (Simplified Manual Chaining Opticn).

() If LCR is installed, System Speed Dial calls will
automatically be placed on the least expensive route.
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Regquired Programming:

2" ==» STATIONS FEATURES
CLASS OF SERVICE...... .. to program cutgeing dialing
restrictions on a station by station basis.

CO ACCESS  [NN..BHN] IS.. to give stations cutgoing access to
lines in group L.

'§' -=» SYSTEM FEATURES
'IL' ==>» LEAST COST ROUTING to program LCR.
'Q' ==3 0 GROUTS to assign lines to group 1 {(line group
normally used for Speed Dial calls.
'K' —-» (0§ ALOWED AREA CODES to assign a Class of fervice to

gach area code.
Feature Reference:;

Placing a Call
cpeed Dial Options

2-73
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SPEED DIAL OPTIOHNS

Speed Dial Optlons can be enterad into Speed Dial bins to
increase the flexibility of Speed Dialing. Each character in the
option is counted as a digit.

Fause Option - #
Description:

The # key allows a pause to be entered into a System or Statien
Speed Dial bin. The duration of the pause is programmed during
system installatien, More than one pause can be programmed into a
bin and each # counts as a digit.

Pauses are typically entered intoe Speed Dial bins when the system
is installed behind a PEX. For example, if the PBX access code for
an outside line is 9, and the number to be Speed Dialed on the
outside line is 12039262008, the bin would be programmed as
OF12d39262000.

Conditions:

A % can be entered anywhere in & System or Station Speed Dial
bin.

Regquired Programming:
'5" --» SYSTEM FEATURES
'M' --> TIMERS

PAUSE TIME-QUOT. (3EC). to program the duration of the pause
that sccurs when § i1s eptered into a bin.

Feature Reference:

Flacing a Call
Speed Dial
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putomatiec Chaining Option - *1
Description:

The command *1 allows $ystem Speed Dial bins to be automatically
chained. A system bin ending in *1 will automatically be chained
to the next consecuative system bin. This is useful if an OCC
access or security code is longer than 16 digits. The "1 counts as
two digits. More than one bin may be automatically chained using
the *]1 directive.

For example, if the 0OCC access and security code
213444858512129999 is to be programmed inte System Speed Bins d1
and @2, enter 213444*1 into bin @l and 838512129999 into bkin 02.
The bins will consecutively dial out when 881 is dialed.
Conditions:

There is no limit to the number of bins that can be chained using
the *1 directive.

Reguired Programming: not applicable
Feature Reference:

Flacing a Call
Speed Dial



-

Draft g=1 March 1985

Simplified Manual Chaining Option - *2#

Description:

The directive *2* simplifies the way a Station Speed Dial bin is
chalned to a System Speed Dial kin. If *2* is entered at the end
of the system ?ln, the multibutton telephone user only has to
press the Station Speed Dial bin key to chain the system bin to
the station bin. The *I* command counts as three digits.
Conditions:

The *3% directive has no effect on the way single line (2504
type), one button and four bubtton telephones use the System Spsed
Dial bin.

Required Programming: not applicable

Feature Reference:

Placing a Call
speed Dial

2=T6
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Bypass Toll Restriction Option - *3
Description:

When entered at the beginning of a System Speed Dial bin, the *3
command prevents the number stored in the bin from displaying at
display telephones and printing on the SMDR. This is used to
prevent unauthorized use of 0OCC access and security codes. For
example, if a System Speed Dial bin is programmed with *388820496,
the SMDR and display will suppress B888270¢@, but the diglits will
still be dialed.

If #3 is entered at the beginning of a bin that uses *1 to
automatically chain, none of the digits in the chained sequence
will print. If *3 i3 entered in & *2% manually chained bin, the
staticon bin will print; the system bin will mot.

The command *3 also is used to bypass Toll Restriction. Any
station can use a bin in which *3 was used to turn off the SMDR
and display. For example, 1if a System Speed Dial bin containing
1233926208 should be accessible to every Class of Service,
program a system bin with 1*32039262008. The digits 28322602000
will also be suppressed on the displays and the SMDR. When used to
bypass Toll Restriction, the directive *3 cannot be the first
entry in the system bin.

Conditions:

The *3 directive can e used to bypass Toll Restrictien for any
station, including one button, four button and single line (2508
tvpe) telephones.

Regquired Programming:

3" —-» SYSTEM FEATURES
'E' =-» C05 ALOWED AREA CODES to assign allowed Class of
fervice to szach area code.
"E' —=» STATIONS FEATURES
CLASE OF SERVICE:sssssss b0 program Class of Service on a
station by station basis.

Feature Referance:

Zlass of Service
Flacing a Call
Speed Dial

Tall Restriction
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Station Toll Restriection On Option = *4
Description:

The *4 command, entered at the beginning or end of a System Speed
Dial bin, restricts the call according to the Class of Service
(C08) of the station which is using the bin. For example, this
prevents a station with €05 5 from using a system bin which
contains a leading #. The *4 command counts as two digits.

Conditions:

Class of Service programming determines the restrictions imposed
by the *4 directive.

Required Programming:

5" ==> S5YS5TEM FEATURES
"K' --> CO0S5 ALOWED AREA CODES to assign allowed Class of
Service to each area code.
'E' ==>* STATIONS FEATURES
CLASS OF SERVICE...wu... to program Class of Service on a
station-by-station basis.

Feature Reference:

Class of Service
Flacing a Call
Gpeed Dial

Toll Restriction
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station Toll Restriction Off Option = *5
Description:

The *5 command, entered at the beginning or end of a System
speed Dial bin, assures that all stations in the system can use
the bin. For example, the *5 directive allows a telephone Wwith
flase of Service 4 to dial a leading 1 1@-digit call which would
normally be prevented, The *5 directive counts as two digits.

The *5 command can alsc be used to epable Toll Restricted stations
to manually dial after a System Speed Dial bin has dialed ocut.

For example, assume that COS 1 is allowed to dial area code 283,
and that System Speed Dial bin 50 is programmed with an OCC access
number of 12@392620@@. When a station with COS5 1 accesses bin 54
(dials 85@), o0CC dial tone is returned but the station cannot dial
into the service. If the command *5 is entered at the beginning or
the end of the bin (*512@3526288d), the statien can manually dial
into the service after the OCC dial tone is returned.

Conditions:

Class of Service programming determines the restrictions imposed
by the *5 directive.

Reguired Programming:

'8' —-=» EYSTEM FEATURES
"K' --3 (0S5 ALOWED AREA CODES to assign allowed Class of
Service to each area code.
'E'" ==> SESTATIONS FEATURES
CLAES OF SERVICE....ua.. to program Class of Service on a
station-by-station basis.

Feature Reference:
Class of Service
Placing a Call

Epeed Dial
Tall Restriction

2-79



Drafe -1 March 1985

Supressing the Leading 1 Option - ¥*&
Description:

When placed at the end of a System Speed Dial bin, the *& command
will automatically remowe the leading 1 from any succeeding
chained Speed Dial bin. This opticn is helpful if a system bin
contains the access and security code for an OCC located in a non-
leading 1 dialing area, &and the bin to be chained to this system
bin contains a leading 1. If the *& optiocn is implemented, the
leading 1 from any chained bin is ignored, If the *§ option was
not used in this sitvation, the chained bins could ke incompatible
with the non=leading 1 dialing service.

For example, If System Speed Dial bin 58 copntains 1283888288*6 and
System Speed Dial bin 51 contains 15551212, bin 51 will dial ouk
as 5551212 if it is chained to bin 54.

Conditions:

{a) This ecption is used when the svstem is located in an area
wharae both leading 1 {1 + HPX/HNX) and non-leading 1 [(NPX/HHNX)
dialing services are provided. Speed Dial bins do not have to he
reprogrammed if the service changes.

(b} Dpialing services are determined by the telco.

Begquired Programming:

"8'" -=» ZESY¥S5TEM FEATURES
'A' -=» QFFICE CODE TYPES to designate Conflict Codes,

Feature EReference:

Placing a Call
Spead Dial
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EPLIT

Description:

Split allows a station user to alternate (Split) between two
calls. Split will alternate between the current call and the call
last placed on Hold.

Conditions:

{a) The attendant cannob use the Split feature,

(b) 1f a sSplit call is left on Hold longer than the Hold Recall
interval, it will re-ring at the station which placed it on Hold.

{g) Multibutton telephone users can use the SPLIT key to answer
Attendant/Hotline partner Call Waiting signals.

Required Programming: not applicable
Feature Reference:

hnswering a Call
Hold

2=81
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SGPLIT RINGING

Description:

March 1985

Split Ringing allows CO line ringing and incoming access

assignments to be tailored to

the requirements of each station.

hny combination of lines can ring and be answered at a station.
Eplit Ringing is applicable to the day mode (i.e. Assigned Night
Answer and Universal Night Answer not activated).

Conditions:

{al on a multibutton station, only those calls programmed to
ring will appear on an incoming line key.

{b} Split Ringing is applicable te all telephones in the system.

tz)  If 0 AUDIBLE is granted
and night mode. Hight Service
additional lines to ring when

Required Programming:
's' --» BYSTEM FEATURES

"P' ==3» CO TY¥PE to program
"E' ==» STATIONS FEATURES

C0 AUDIBLE [HHN..WH] IZ.. to
Feature Reference:

Answering a Call
Hight Zervice

for & line, 1t will ring in the day
may be configured to allow
the syatem is in the night mode.

Universal Night Answer lines,

program Split Ringing assignments.
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STATION MESSAGE DETAIL RECORDING (SMDE)
Cescription:

Station Message Detail Recording provides a hard copy record of
putgoing calls. SMDR will record the date, station number, line
used, number dialed, start time of call, duration of call, cost
of call and account code (if entered). The Speed Dial bin number
may also print, if enabled in system programming.

Conditions:

(a) If LCR is installed in the system, the cost of the call will
alszo print. .

(k) SMDR reguires that an cptional customer-provided printer or
call acecounting device (such as the TIE TELE-RECORD) be connected
to the KS5U.

(2] The minimum duration of calls that can be printed on the
SMDR is determined in system programming.

(d) The SMDR can be selectively enabled teo print any combination
long distance calls, local (7-digit) calls, Speed Dial bin
pumbers and "0' galls to am outside operator. Enabling the SMDR
to record Speed Dial bin numbers alse allows Last Number Redial
and sSave designations to print.

Regquired Programming:

'S'" ==>» SYS5TEM FEATURES
"M' --> TIMERS
SMDR TIMER..(S5EC)..s0vu-w to program the minimum duration of
outgoing calls that will be printed.
"F' —=> EYSTEM OPTIOHS
OPTION ENABLED...l3.. to enable SMDR for long distance calls.
OPTION ENABLED...15.. to enable SHMDR £or '"O' calls ©o an
outside operator,
OPTION ENABLED...l6.. to enable SMDR to print Speed Dial bin
numbers and Save and Last Wumber Redial designations.
OPTION EMABLED...l7.. to enable SMDRE to print local (7-digit)
calls,

Feature EBeference:

Acoount Code Capability
Least Cost Routinog
Placing a Call

Toll Restriction
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TEMANT SERVICE
Description:

The TCX-128 can ke configured to allow up to six tenants to share
the same system. Each tenant (i.e., user group) can be programmed
with incoming and outgoing lines dedicated exclusively for its
own use. An attendant with a D58 console can be assigned to

each tenant group.

Conditions:
When the system is divided between tenants, the following occurs:

{a) PBach station is connected to the primary attendant when a 0
Intercom call is dialed. & tenant is connected to its own
attendant by dialing the attendant's station number. Each DSS
console in the system provides one button access and a Busy Lamp
Field for all stations (regardless of tenant group).

{t) all attendant recalls (e.g9., Hold, Transfer, etc.) for all
tenant groups 9o £to the primary attendant.

{c}) &ll Call page is broadcast to all tenant groups.

td)  Any staticon in a tenant group can place an Intercom call to
any station in another tenant group.

(2) Any station (regardless of tenant group) can use any System

Speed pial number unless prevented by Class of Service and Toll
Restriction.

(£} Least Cost Routing applies to all tenants. LCR roukes an
cutgeing call from one tenant the same way as an outgeing call

from another tenant, using the same line services.

() In the night mode, Univerzal Hight Answer is in force
globally (i.e., for the entire system). Universal Hight Answer
lines cannot be split between tenant groups.

Fequired Programming:

'8'" == EY¥S5TEM FEATURES

"O' ==> OPERATORS & DSE &0 assign the primary attendant
(shared by all tenants), tenant a2ttendants, tenant alternate
attendants and D55 conscles.

'G' ==> 0 GROUPS to program lines into linpe groups (to be
wsed in conjunction with OUT KEEYE GREOURS and OO0 ACCESS
Programming .

'*N' --> QUT KEYS GROUPS to assign line groups the outgoing
line keys.
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Regquired Programming {(Cont'd):

'E' ==} STATIOHNE FEATURES . _
CO AUDIBLE [HMW..WN] IS.. to program which lines should ring 1n
for zach tenant group.
CO ACCESS [HMN..MN] IS5.. to program which lines are avallable
for outgoing calls for each tenant.

Feature Reference:

Enswering a Call
Least Cost Houting
Might Service

Fage

Flacing a Call
Speed Dial
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TEEMINATING A CALL
Cescription:

hny station user in the system can terminate an active call by
hanging up the handset. Multibutton telephone users (other than
the attendants with DSS consoles) can also terminate a call by
pressing a line key. Multibutton telephone users can terminate a
Hapndsiree call by pressing the HE key. Monitored calls can be
terminated by pressing the MON key. The attendant can terminate &

2all by pressing the RLS kev.
Conditions: not applicable
Regquired Programming: not applicable

Feature peference:

Answering a Call
Placing a Call
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TOLL RESTRICTION
pescription:

7oll Restriction uses a statioen's programmabls Class of Service
to impose dialing restrictions on outgoing calls. In additiom,
sach area code in the system is programmed ko be available only
to those telephones with the proper Class of garvice. This allows
a Toll Restriction scheme te be tailored to the specific site
dialing reguirements.

HOTE: Refer to the Class of Service feature for the Class of
Service assignments.

Canditionsa:

{a) wWhen the system is initialized, only Class of Service @ can
dial area codes (i.e., there are no allowed aresa codes).

(B) When the system is initialized, all stations are
snrestricted (i.e., assigned with Class of Service 0B).

Required Programming:

*8' ——» SYSTEM FEATURES
"K' -=3 {05 ALOWED AREA CODES to assign allewed Class of
Service to each area code,
"E' —=» STATIONS FEATURES
CLASS OF SERVICE.....ee. to assign a Class of Service on a
station-by-station basis.

Feature Reference:

Class of Service
Flacing a Call

2-87
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TRAHGFER
Cescription

Tran;fer allows a station user to transfer a call to another
statlion user in the system. There are three types of Transfer:
Screened Transfer, Unscreened Transfer and Handsfree Transfer.
Screened Tranafer allows the station user to announce & call
before it is transferred. Unscreened Transfer transfers the calls
unannounced. Handsfree Transfer, which can be initiated only by
the attendant and Hotline partners, sends a call te the
speakerphone of a multibutton telephone,

Unanswered transferred calls re-ring the station which initiated
the Transfer, If the returned call is not answered within 3@
seconds, it will ring the attendant.

Conditicons:

{a) All stations in the system can initiate and receive
Transfers.

(b) The Transfer Recall interval is programmable. This is the
interval before an unanswered transferred call returns to the
station from which it was initially transferred.

fe) Multibutton telephones can use the Direct Station Selection
(d55) keys or the Hotline key to Transfer calls.

(d) & stakbion can answer a call and Transfer 1t to ancther
station only if it has audible for the line. & station can,
however, receive a transferred call to which it would normally be
denied access,

Regquired Programming:
's' —--» SYSTEM FEATURES

"M' ——» TIMEERES
TEANS HRECALL.(S5EC)..v+... to set the Transfer Recall interval

Fzature REeference:

Answering a Call
Direct Station Selection
Hotline
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VOLUME CONTEOLS
Description:

Two volume control thumbwheels are lecated on the front edge of
the multibutton and four button telephones. The left thumbwheel
is used to adjust the wvolume of the Page receive, splash tone,
ring tone and BGM. The right thumbwheel contrels the volume of
incoming Handsfree, Handsfree Answerback and Monitor
conversations. To increase volume, tutn the thumbwheel
counterclockwise.

on display telephones, voelume is controlled by the VOL UP and VOL
DM kevys.

on the one button telephone, the single velume control regulates
the volume of ringing. To increase volume, turn the thumbwheel

counterclockwise,

Conditiens: not applicable

rReguired Programming: not applicable
Feature Reference:

Answering a Call

Music on Hold/Background Music
Handsfrae

HEandsfree Answerback

Honitor
Paging

2=39
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March 1985 SYSTEM PRACTICE
Craft 0-1 Pari Ma. 01300 IMS-13

TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 3, HARDWARE CONFIGURATION

1. INTRODUCTION

1.81 The HARDWARE CONFIGURATION Section provides the information
required to order the equipment necessary to meet the needs of
the customer. This section gives the instructigns necessary to
complete Table 3-1, Order Sheet, located at the end of this
section, The Order Sheet is used to develop a record of the
egquipment needed.

2. COMPLETING THE ORDER SHEET
KEU, EXPANSION CABINET AND POWER SOUOPPLY - ITEM 1

2.8l The TCX-128 Key Service Unit (KS0) is the eqguipment cabinet
that houses the Printed Circuit Boards (PCBs) that contrel the
system. One EKESU is reguired. If more than &4 stations or 28
outside lines are to be connected, an expansion cabkinet is
regquired. Each eguipment cabinet (KSU and expansion cabinet)
reguires a separate power supply to provide the DC voltages
necessary to operate the PCEsS.

on Table 3-1, indicate if an e¥pansion cabinet is reguired.
Indicate also the number of power supplies necessary (one 9t
twel .

TELEFHOHRES = ITEM 2

2.82 The system can accommodate up to 128 telephone instruments.
The available telephones are:

= Multibutton Key Telephone with Speakerphone (Handsfree)
= Multibutton Key Telephone without Speakerphone (Monitor)
= Digplay Multibutton Eey Telephone

- Four Button Key Telephone

- One Button Single Line Telephone

= Single Line {2569 tvpe)l Telephone

1-1
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2.83 Display, multibutton and four button key telephones can be
ordered in any combination, wup te a maximum of 128. This total is
limited by the number of D55 consoles (refer to paragraph 2.06),
single line (2500 type) and one button telephones reguired (refer
to paragraphs 2.04 and 2.d5). If single line (2580 type) or one
button telephones are to be used, the available pumber of key and
four button telephones is decreased according toe the following
chart:

Single Line/0ne Button Maximum Humber of Key and
Telephones Four Button Telephones
KED
1-8 1208
9-16 112
17-24 164
25=32 96
33-40 g4
4l-48 a@
489-56 72
57=64 4
EXPFAMEICN CRBINET
6h-T72 56
13-84@ 48
BEl-88 48
B9=956 iz
27-114 24
lags=112 lg
112-128 8

2.04 Single Line (2500 type) telephones, available as desk or
wall models, cannot use standard 98V ringers. A Special Loud
Ringing Tone Board or a Tie Electronic Ringer must be purchased
and installed for each single line (2580 type) telephone ordered.
The Special Loud Ringing Tone board has provisions for connecting
an @xternal ringer in areas where normal ringing is not adeguate,
In addition, this board allows single line (2588 type) telephones
to be ordered with special faceplates containing Hold buttons.

MOTE: Single line (2508 type) telephones can be installed as Off
Fremize Extensions (OFXs). Optional OPX eguipment must be
installed before OPX telephones can be connected to the

system, This eguipment consists of a separate KSU with power
supply and a ring generator. Refer to Appendix F of this manual
for additional details,

2.85 One button telephones provide all the features of single

line (2500 type) telephones with Hold buttons, and do not require
separately purchased ringers.

3-2
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On Table 3=<1, indicate the guantity and type of telephone
instruments regquired. At least one multibutton station should be
ordered (with a D55 consele), to be used as the primary
attendant. If single line (2560 type) telephones are to be
ordered, indicate how many Special Loud Ringing Tone Boards, Tie
Electronic Ringers, faceplates with Hold buttons and external
ringers are required. If anv of the key telephones are te be wall
mounted, indicate on Table 3-1 the number of wall mounting kits
reqgquired.

D88 CONSOLES - ITEM 3

2.96 In order to achieve full use of the attendant's station, it
iz recommended that one DS5S console be ordered for each
attendant. If the syztem has six attendants; six D55 consoles
should be ordered.

Indicate on Table 3-1 the number of DS consocles reguired.

LINES - ITEM 4

2.87 The system can accept up to 32 lines. These lines can
inelude:

Direct Distance Dialing (DDD) CO Lines

Wide Area Telephone Service [WATS) CO Lines

Foreign Exchange (FX) CO Lines

Lines reserved for Other Common Carriers (e.g., MCI)
Frivate Branch Exchange (PBX) Lines

1

Lines can be either Dual Tone Multifreguency (DTMF) or Dial Pulse
(DF), in any combination. Keep a record of the lines ordered and
the configuration of the RJ21¥ connectors previded by the telco or
FEX personnel.

Indicate on Table 3-1 how many of sach type of line is reguired.

NOTE: Combining CO lines and PBX lines in the same system
requires additioenal customer-provided eguipment (i.e., additional
GEM1-58 connecting blocks) and the services of a certified
installer.

WARENING: A DETAILED TRAFFIC STUDY SHOULD EE MADE IF MORE
THAN 24 LINES ARE TO BE USED IN THE SYSTEM. THIS STUDY WILL
CETERMINE IF THE NUMBER OF AVAILABLE SYSTEM TALKPATHS 15
SUFFICIENT TCO MANAGE THE I[NCREASED TRAFFIC.

3-3
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ERINTED CIRCUIT BOARDS - ITEM 5
Central Processor Unit (B=CPU-B) PCB

2.88 One Central Processor Unit (B-CPU-B) PCB is reguired in
every system. The Central Processor Unit (B-CPU-B) PCE contains
the ZA@ executive microprocessor, the 6582 traffic control
microprocessor, system software and user accessible memory. The
E-CPU=BE PCE also contains a clock/calendar which is used for time
and date display settings and Station Message Detail Recording
(EMDR) purposes.

Etation Card Unit (B=B3CU=C) PCB

2.89 Each Station Unit (B-88CU=C) PCB contains circuits for up

to esight key telephenes. Up to eight B-85CU-C PCBs can be installed
in the ®5U, and up to eight additional B-85CU-C PCBS can be
installed in the expansion cabinet. Bach PCB contains the

required power and receive/transmit circuits for the stations;
crosspoints for Intercom, CO and Conference calls; a microprocessor;
a Read Only Memory (ROM) program; and overload protection

circuits. The PCB position in the KSU determines the port number
for the telephone instrument. Unused station positions can be

used as Alternate Audio Outputs to allow customer-provided

axternal paging equipment to be connected to the system.

2.18 To determine the total number of B-835CU-C PCBs required:

{1} add up the number of display, multibutton and four button
telephones and Alternate Audic Outputs indicated in
Table 3-1, Item 2.

(2) Combine this figure with the number of DSS conscles grdered
in Table 3=1, Item 3.

(3] coensuelt the following chart te determine the number of B-
BSCU=C PCB3 reguired.

Humber of Key Telephones and Number of B-88CU-C PCBS
D85 Consoles Reguired PCRs Reguired

Eal

9-16
17-24
25=32
13-44@
4l-48
43-56
57-64

£a -l & A & L R
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Humber of Key Telephones and Number of B=§5C0-C PCES
D88 Consoles Regquired PCBs Regquired

EXPANSION CABINET

B5=72 .
Ti-88 1
231-8B8 11
29-096 12
97-1¢4 13
1¥5-112 14
113-128 15
121-128 16

For example, assume the system reguires 54 multibutton
telephones, 18 four bukton telephones and two DSS consoles. The
gum aof tfhege ingtruments is B&. The chart indicates that as
instruments reguire 2 B-§5C0-C PCBs.

On Table 3-1, indicate the number of E-85CU-C PCEs reguired.
Zingle Line Instrument {BE-85LU-B] FCB

2.11 The Single Line Instrument Unit [(B-85LU-2} PCE conktains
circuits for single line (2588 type) and one button telephones.
The PCBE iz installed in place of 2 B-BSCU-C PCE when sgingle line
(25849 tvwpe) or one button telephones are used., Each B=HSLU=E PCE
can accommodate up to eight single line telephones, but cannot be
uzed with key telephones, DSS conscles or Alterpate Audio Ports.

2.12 To determine the total number of BE=BS5LU=B PCBs reguired:

{l) Rdd up the number of single line (2500 type) and one button
telephones indicated in Table 3=1, Item 2.

{2} Consult the following chart te determine the number of
E-BSLU-B PCEs reguired.

Humber of Single Line and One- Humber of B=B3LU=B
Button Telephones Reguired FCEs Reguired

K30

1-4

9-16
17=-24
25=32
33-40
41-48
49=56
537-64

00 =] i LS L el
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Mumber of Single Line and One
Button Telephones Reguired

March 1985

Humber of B-85L0-B
PCEs Reguired

EXPANSION CABINET

65-72 9
Ti-0g 1@
g1-88 11
g3-36 12
97-1E4 13
lg5=-112 14
113-124@ 15

For example, assume the system reguires 16 single line (2389
eype) and 1@ one button telephones., The sum of these instruments
s 26. The chart indicates that 26 instruments reguire 4 B=-8S5LU-B
PCBES.

20 Line Uoit (B-4000-A) PCE

2.1%3 Each O Line lUnit (B-4C0U-a) PCB connects four OO lines to
the system. Up to six B=-4COU-A PCBa (24 lines) can be installed
in the KSU cabinet, and an additional two B-4C00-A PCEs (8 lines)
can be installed in the expansion cabinet. This PCE contains ring
detectors, conference-enabling circuits, leop relays and MOH
circuitry for each CO line.

2.14 To determine the number of B-4COU-A PCBs reguired, add up
she total number of lines reguired (Table 3-1, Ttem 4} and

consult the fellowing charct.

Wumbetr of B-4COU0-8
PCBs Reguired

Humber of Lines
Reguired

KS0
1-4
5-8
9-12
13-1¢6

17-20
21-24

LM L L b3

EXPANSION CRBINET
25-28
29-32

on Table 3-1, indicate how many B-4COU-A PCBs are reguired.
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Tone Generator Unit (B=TGU=-B) PCE

2:1% The Tone Generator Unit (B-TGU-B) PCB generates dial,;
reorder, Dual Tone Multifreguency (DTHF) and signaling tones for
the TCX-128 system, It also contains two external output contrel
relays that can be used with external paging eguipment. The Tone
Generator PCB contains DTMF receivers for tone-to-pulse
conversion and can accept two additional DTMF receiver daughter
bunards., The B-TS0=B PCB alsa contains woelume conktrols faor praging,
Background Music and Music-0n-Hald (MOH).

2.18 The zpecific system configuration determines how many
E=TCU=B PCEs are needed (either one or two)l. For a single HED
system, one Tone Senerator POCBR is always reguired., If the system
has a KSU and an expansion cabinet, twe Lone generabtors are
always regquired (unless a B-AUX-A is installed - refer to
paragraph 2.18).

NOTE: A second B-TGU-B PCEB will not provide external outpuat
contrel relays 3 and 4. These relays are only accessible when a
B-AUX-A PCE iz installed (refer to paragraph 2.18).

2.17 The number of DTMF receivers reguired determines how many
DTMF receiver daughter boards are needed, and may also determine
how many B-TGU-B PCBs are used. As shown in the chart below, the
number of DTMF receivers needed depends on the intensity of
svstem Jdialing. The chart explains when additional DTMP receiver
daughter PCBs are reguired. It alse szhows when twa E-TGH-B PCEs
are nesded in a single HSU svstem,

Humbar of | Number of | BJGU-B PCBs Additional DTMFE
Statlons Linas Requirad Deughter PCBS Req.
Low { Mad. 1-24 18 1 o
diallag 25-40 212 1 1
41-54 13-24 1 #
B5-ED 13-24 2 1
E1-12B 2552 2 2
1-24 1-8 1 1
Heavy 250 312 1 2
dialing 4154 13-24 2 2
1128 2532 2 4
TROzEm
Fabragry 10605 Frimes LS A

NOTE: Display telephones do not reguire DTMF receivers, and
should not be counted when determining DTMF receiver
requirements,

On Table 3-1, indicate the number of B~-TGU-B PCBS reguired. Alsc
indicate if any DTMF Receiver Daughter Boards are reguired,
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auxiliary (E-AUX-A) PCE

2.18 The Ruxiliary (BE=AUX<=A) PCE replaces the second B-TGU-E PCRB
and is used 1if Least Cost Routing (LCR) is to be installed. The
B-AUX-A must be ordered with "rate chips" (i.e.; customized rate
structure software) if LCR is required. A Hate Service
Duestionnaire, available from a sales representative; must be
completed before Least Cost Routing can be delivered.

2,19 The B-AUX-A PCE is also ordered when two additional ;
external output contrel relavs are reguired. In this case, 1f LCE
is not required the Rate Service Questionnaire should not be
completed.,

2.28 The B-AUX-A PCB does not contain any DTMF receivers. The
maximum number of DTMF receivers available in a system with a
B-aAlUN-A PCB is four (provided by the B-TGU-BE PCE with two
daughter boards).

On Table 3=1, indicate if a B-aAUX-A PCB (with or without rate
chips) iz reguired.

BUFFER (B=-BUF=-A) FCB

2,21 The B-BUF-A PCB is always reguired when an expansion
cabinet is installed., Indicate on Table 3=1 if this PCBE 1s
NecessacLy.

INSTALLATION HARDWARE - ITEM 6

2.22 The number of station blocks reguired is determined by the
total of B-8SLU-B PCEs and E-8S5CU-C PCBs ordered, and the number
of stations (ports) to be used on each board. In general, the
breakdown is as followsi

K50
PORTS HEl-d84 - - 1 BLOCK
PORTS E@5=-0lé - - 2 BLOCKS
PORTS @17-d28 - - 3 BLOCKS
PORTS E29-040 - - 4 BLOCKS
POETS #41-952 - - 5 BLOCKS
PORTS ©@33-@64 - - 6 BLOCKS

EXFANSION CABINET
FORTS E@65=-876 = = 7 BLOCKS
PORTS @77-088 - - B BLOCKS
PORTS E89-1¢d - - 9 BLOCEKS
PORTS 1d1-112 - = 1@ BLOCKS
FORTS 113-124 - - 11 BLOCKS
PORTS 125-128 - - 12 BLOCKS

Indicate on Table 3-1 the number of station blocks reguired.

3-8
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2.23 One 25=-palr cable, with a tvpe 57 male connector on one end
and a type 57 female connector on the other, must be ordered for
gach RJIZ1X provided by the telcoc. This cable is wused to connect
the telco lines to the KSU and the expansion cabinet. The cable
cannot exceed 2% feet in length. Refer to the follewing chart
when determining how many cables bo order.

Mumbeaer of Mumber of RJIZ1X
Telco Lines Connectors
1-12 1
13=24 2
25=32 3

Indicate of Table 3-1 how many male-to-female 25-pair cables are
reguired,

2:.24 Each station block reguires a 25=pair cable to connect it
to the HSU. This cable has a type 57 female connector on one and
and is unterminated oo the other. On Table 3=1, indicate how many
of these cables are reguired.

2.25 Each telephone and D85S console ordered reqguires a 6252 or
B25F modular station Jack. Indicate on Table 3-1 the number of

modular station jacks reguired.

2.26 Quad telephone cable (or eguivalent) is used to connect the
modular Jacks to the station connecting blocks. On Table 3-1,
estimate how much cable is regquired.

2.27 The power supply(s) ordered in Item 1 must always be
plugged into & surge protector. Indicate on Table 3-1 whether one
2r two surge protectors are reguired,

OPTIOHAL EQUIPMENT - ITEM 7

2,28 A programming terminal with an RS5-232-C serial output is
required for system installation. This terminal must be plugged
into the K5U every time programming is teo be changed.

2.29 If a hard copy record of calls is desirable, an SMDR
printer is reguired. In many instances the programming terminal
doubles as an SMDR printer. Call accounting systems, such as the
TIE TELE-RECORD, are also compatible with the svstem. The TELE-
EECORD provides [or comprehensive management of call records,
rather than the chronological report generated by an SMDE
printer.

On Table 3-1, indicate if an EMDR printer or TIE TELE-RECORD
system is reguired.

2.30 Background Music (BGM) and Music On Held (MOH) require an
external music source. BGM and MOH can share the same music
source, if desired. Indicate on Table 3-1 if one or two music
SOULCces are desired.

i=9
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2.3l External paging and
systems may be ordered to
levels from the telephone
Table 3=1 if this tyvpe of

March 1985

external Background Music speaker
provide audible to areas where the
speakers are not adeguate. Indicate on
equipment is desired.
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ITEM 1: CABINET AND POWER SUPPLY { 4201 )
HSLU [ PiM B5003 ) 1 reguired
Expanaion Gabingl [ PN 85016 ) __required
E-FSU-B Power Supply [ PN 85007 } — 1
Ribbon Gable Set [ PN 856010 ) — rquned
ITEM 2! TELEFPHOMES ( 12,02 )
WMERTTORMELPHI Display Mulibution Hey Talaphong { Bil BB | _ requined
MERITORMELPHI Multitutton Hey Telapheng wilh speakephans

{ Handsfres ) | PN BEIRD ) _ reguinsd
WMERITOSMELPHI Muhibutian Kay Telsphone without speakerphing

| ®aonitar ) PN BE0TE ) _ reouired
W EBITOE/DELPHI Four Bulion Key Telephone | P BEIN ) — racuired
MERITOEMDELPHI One Bullan Taleghona [ PIM BSAST ) ___ roguired
LILTRACOM Display Multibution Key Telephona [ PN 86053 ) —_ reguired
LILTRACOM Multibution Kay Telephanss wish speakaerphone

[ Hangsfreo ) { PN BE0RO ) — roguired
LILTRACOM Mullibines Hey Telephane withaw speakerphans

[ Mlonitor ] [ PN BGDEZ ) —_ roquired
LULTAACCM Four Bulion Key Telephona | PYR BBE0ET ) ___ required
ULTRACOM One Buticn Telaphone | AR SEOET ) — FEguined
Alernabe Audiz Culputs — requinad
Single ling [ 2500 | tvpe telephone [ cesk madal )f L {F
Single ling [ 2500 ) type talephone [ wall mawnl | ]
Spacial Loud Ainging Tene Beand { P/H S6185 ) . mguirad
Toa Elesironic Ringar | P/ 88187 ) — meuined
Faceplale with Hold bution' ___ ieguired
Extarnal Ringar' reauined
MERITOAMELFHI Mubibutien Wall Mounting Kil { P ¥ N 88075 ) -
MERITOARMELPHI Four ButhandTind Buman Wall Mounding Kit { P ¢ N 38077 ) e PEGUINET
LULTRAGOM Mubibution Wall Meunting Kit { P 7N B0065 ) e TEUirEd
LLTRASOM Four Button!One Bulton Wall Moualing K { P { N 85042 | — fequired
ITEM 3: D5E CONESOLES | 1208 )
MERITORDELPHI DES Conesla | FM 35075 ) — eguired
ULTRACOM DS Conadle [ PN 85054 ) — =TT
ITEM &4: LINES { 1207 )
Direct Distance Dialing | DDD ) GO lings” — raquirnd
Wida Area Telophone Sarvice [ WATS ) O lines” B s [P
Foreign Exchange [ FX ) O lings! — roquined
Spoecial Service [ SFRINT, MCL eic. ) CO Enes’ — requered
Privaie Sranch Exchangs { PEX ] linas® e
ITEM 5: PRINTED CIRCUIT BOARDS | 208 )
B-ORULE POE | BN 8E037 ) 1 required
B-ASCLGD PCB | PN BG022) — resquinesd
B-ASLLLE PCH [ P/N B80T/ BBOZTA ) o neuinesd
B-4C0UA FCE | PN 86010 ) — mesquined
BTGEUE PCE [ PN 8603 ) _ mesquinsd
B-AUX-A PGB wilh rate chips | FiM B50=7 | i nasd
B-AU-4 PGB wilhowd rale chips | BN 38048 T
B-BUF-A PGB [ B B5017 ) e TEEG T
DTKF Aecalver Daugiier FOE { /N 88015 ) ____ requirad
ITEM 8: INSTALLATION HARDWARE [ 12.22)
Stalion eenneciing bleck’ o TEsgidired
£5-pair eaile, AJE 10 KEL s TE LI T80
#5-pair cable, cannecting BHozk 16 wEL . Teaulirgd
B2Eh, B25F ar equivalent madular station jack! — Tenuingd
Stalion cable {in lest ) — mequined
Surge Proteciar’ — raquirad
ITEM T: OFTIOHAL EQUIPMENT [ {2.28)
Frogramming prinfarfsmminal® 1 required
SMOR Printar' o reguired
External music source’ — requirad
Exiermal pagingBGM eguipment’ YasMo

"Mem mot &eailable from TIECOmmunizatons, inc,
3-11
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Parch 1985 SYSTEM PRACTICE
Draft 0-1 Part Mo. 01300 IMG-14

TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 4, SOFTWARE CONFIGURATION

1. INTRODUCTION

1.01 The S0FTWARE CONFIGURATION Section presents an in-depth
description of each of the programmable opticons in the TCX-128
computerized Branch Exchange. Each option is represented by a
programming field. As each field is examined, the reguirements of
the installation are determined and entries are made on the
Program Record Forms. These forms are included at the end of this
section. The data base compiled on the Program Record Forms is
later entered into system memory during program entry (see
Section 7, FROGRAM ENTRY).

1,82 Each option is explained by headings for Field, Access,
Description, Instructions, Example, Default value, Conditions,
Related Programming and Feature Reference. The headings are
defined as follows:

Field (Sub-Field) presents the prompt for the option exactly
as it is shown on the printer or terminal.

Access defines the Xey strokes necessary to access the
field.

Description explains how programming the field affects
system operation.

Iinstructions defines how to determine the correct entry and
how to enkter it on the Program Record Form,

Example presents a complete sample entry for the field.
Default Value provides the initialized entry for the field.

Conditions establishes the limits of the field, as defined
by the system scftware.

Related Programming lists other fieslds that interact with
the field presented.
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Feature Reference lists the features that are affected when
the field is programmed.

1.83 Each field requires a decimal, hexadecimal or Y (yes)/Nino)

entry.

For certain [ields,

1 and 4 are used to construct bBinary

numbers. These binary numbers must be converted to hexadecimal

numbers.
conversion.

1,064

Use Table 4=1 at the end of thia section for this

The TCX-128 system uses menu-driven software (i.e., all the

system programmable options appear on a menu at the programming
terminal). The chart below lists all the system cocptions that can

be programmed.

ACCEES
EEY

I LI SN

5 el —=>»
T B
D D' ==
Q o' ==
M Mt ——=>
L 'L' -->
R ‘'R' -->
3 et ==2
P "P' ==>
A A ==
K "K' —=3X
H |‘E1 —T
H Bap1 %
F "F' —-->
T P2l ==

E 'EY —-=»

e

o ot -3

1,85

The menus and prompts

SYSTEM INITIALIZATION

S¥STEM FEATURES
TIME OF DAY
DATE

OPERATORS & D535
TIMERS

LEAST COST ROUTIHG
RELAYSE COMTROL

Co GROURS

CO TYPE
OFFICE CODE TYPEGS

COo5 ALLOWED ARE& CODES
EXTERMAL OUTPUTS

oUT KEYS GROUFS
SYSTEM OPTIONS

COMMAND LIST

STATIONS FEATURES
EXIT PROGRAMMING HMOLE

DISPLAY S5YSTEM STATUS

DESCRIPTION

Loads factory installed

program

Program time of day

Program date

Aszign attendants and
consoles

Set various system btimers

Program Least Cost Routing

Program night ring
relayz, eta.

assign lines to line
Qroups

Program line type

hssign areafoffice code
type

Assign CO5 to area codes

Program alternate audio
ports

assign line groups to

gputgoing line kevs.

Frogram miscellaneous
ocptions

Display System Features
menu

get individual station
options

Press key to exit
programming

Maintenance diagnostic,
refer to Section 3,
MAIHTENANCE

in this section are shown exactly as

they appear during programming; however, additisnal explanation
may be shown in parentheses.

4-2
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2. DEVELOPIMNG THE PROGRAM RECORD PORMS
PROGEAM "I' —=> SYSTEM INITIALIZATION
Fimld: '"I' == SYSTEM INITIALIZATICN
hooess:

Press the M kev. When the main menu is displaved, press the 1
key to initialize the system.

Cescription:

The system must be initizlized to set the default (factory
inztalled) program. The svstem must be initialized prier to
programming it for the first time.

Instructions:

Initialization iz done at the time of initial programming and
does not reguire an entry on a Program Record Form. Directions
for initialization are provided in Sectien 7, PROCEAM ENTRY.
Example: not applicable

Default Value:

If the system has already been programmed, initizlizaticon returns
all the fields to their default valoez. The default values for
the system are listed on the Program Record Forms at the end of
this sectieon.

Cenditions: not applicable

Felated Programming:

Initialization returns all fields to the default waluss.

Feature Reference: not applicable
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PROGREAM 'S5'" --» SYSTEM FERTURES

Field: 'T' ==> TIME OF DAY

ACCoss:

Press the M keay to enter the programming mode. Press the 5 key to
access the '"§' --» SYSTEM FEATURES field, Fress the T key to
program "T' --> TIME OF DAY, '"T' ==> TIME OF DAY has the
following subfields:

ENTEE HOUES HH.....
ENTER MINOTES...

After the ENTER HOURS HH..... subfield is programmed, the ENTER
MIMUTES, .. sub=field is accessed.

Desceription:

This field allows the correct time to be set. Time information is
displayed on display telephones and printed by the SMDR.

Inatructions:

The time is entered at the time of installation and does not
require an entry on a Program Record Form.

To program ENTER HOURS HH....., enter #8-23 (where BL is l:@8@ hM;
23 is 11:99 PM).

Ta program ENTER MINUTES..., enter #8-59 for minutes past the
nour .

Example:

Befer to S5ection 7, FPROGREAM ENTRY.
Default Value: not applicable
conditions: not applicable
Felated Programming:

YEY —=3% EYSTEM FEATURES
'[3' -=> DATE to program the day of the week, month and year.

Feature EReference:

Date and Time
SHDE
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Field: 'D' ==> DATE
Brocess:

While in the '"5' ==> SY¥STEM FEATURES program; press the D kev.
The 'D' --* DATE field has the following sub-fields:

ENTEE MONTH. « s s nu s

EHTEE DATE. s s sceaas

EHTER YEAR .. cemmess
After the ENTER MONTH........ sub=field is programmed, the ENTER
CATEBesssnasnas SUb=field is accessed. 2fter the ENTER
CATE s swwansws Sub-field iz programmed, the EHNTER YERR...:vs:4s
sub-field is accessed,
Cescription:
The 'D!' ==» DATE field allows the correct date to be set. Date
information is displaved on display telephones and printed by the
SMDR.
Instructions:

Date informaticon is entered at the time of installation and does
not regquire an entry on a Program Record Form,

To program ENTER MONTH........, &nter @l-12 (where 81 is January;
12 is Decembex).

To program ENTER DATE........., &nter @l-31 to designate the day
af the month.

To program EHTER YEAR..wsssssay 2nter the last twoe digits of the
vear [85% for 1985).

Example:

Refer Lo Section 7, PROGRAM ENTRY.
Default vVvalue: not applicable
conditions: nokt applicable

Felated Programming:

12! —=> SYLTEM FEATURES
'T' ==> TIME to program the time of day.

Feature Reference:

Date and Time
SHMDER
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Field: 'D" ==> OQOPERATORE & DES

Access:
While in the '5' -=» BSYSTEM FEATURES program, press the O key.
The following sub-fields may be programmed:
FlELD DEFAULT
OERERATOR 1 IS. .. cscannnnn A6]
5% OPERATOR 1 IS...... « « MOME
ALTERHATE OQPERATOR 1 IS5..HONE
OPERATOR 2 I8.icccacnnnns HONE
D55 OPERATOR 2 I8.....444 HONE
ALTERNATE OPERATOR 2 IE..HONE
OFERATOR 3 LS. e ennaceas MONE
ODES OPERATOR 3 IS.......- HONE
ALTERNATE OPERATOR 3 I5..HONE
OPERATOR & IS.cevaacannnn NONE
DES QPERATOR 4 IB...... « «MONE
ALTERMATE QPERATOR 4 I3..HOHE
DPERATOE 5 I5....ea.-- « + + HONE

D558 OPERATOR 5 IS....+4.HOHE

ALTERMATE OQPERATOR 5 I3, .HOHE

OPERATOR & ISiussnnamenns HONE

D55 DPERATOR B IS.....sssHOHE

ALTERNATE OPEBRATOR & I5..HONE
After the first sub-field is programmed, the next sub-field is
accessed. Refer to the specific sub-field for access
instructions.
Description:
The system can accommodate six operators {attendants), six
alternate operators and six D85 consoles, The enktries in
13" ——% OFERATORS & DSS determine the station numbers for Lhe
gperaters, alternate operators and DES consoles.
Instructions: FRefer to the specific sub-Iield.
example: Refer to the specific sob-fielad.
Default Valoe: Eefer te the specific sub-field.
conditions: Refer to the specific sub-field.
Related Programming:

'E' -=» STATIONS FEATURES
TYFE OF PHONE to assign DSS consoles with type DSS.

4=6
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Feature Reference:

All attendant fsatures:
Alternate hbtendant Station
Eusy 0Out Lines
Call Forwarding Cancel
Call Waiting
Date and Time
Ddirect Line Access
Do Mot Disturb Override
Hight Service
speed Dial
Speed Dial Options
Transfer (Handsfres Transfer)
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Sub=Field: OPERATORE 1 IS..:scisssccna
hoCess:
while in the '8" --» SYSTEM FEATURES program, press the O key.

The OPERATOR 1 IS.e.eeessesss sSub=Ffisld iz accessed.
Description:

The OPERATOR 1 IS5......s wesss Bub=fipld determines which station
will be the primary operator (attendant). The primary operator 1s
khe station reached when a user dials B,

Instructions:

on Table 4-2, enter the station number (3#1-363, 491-463) for the
primary operator.

Example:

If station 386 is to Be the primary operator, enter 306 for this
sub-field on Table 4-2.

Cefault value: 3E1
Conditions:

{a} The primary operator station must be a multibutton kay
telephone,

ik) If an operator is not assigned {i.e., entry is N},
transferred calls, calls placed on Hold and calls placed into
orbit will recall the initiating station only. These calls, if
still unanswered, will continue te ring the initiating station
and will pever ring a third station.

{e] This sub-field muest be programmed if a second operator is to
be assigned in the OPERATOR 2 IS5..... vrsan=n Sub=field.

Felated Programming:

"8'" —-=» SYSTEM FEATURES
ol =i OFERATORE & DSS
DSS OPERATOR 1 IS..u.cawas to enacle the Augtomatic Hold, Do
Hot Disturb Override and Direct Station Selectioen [console)
features for the primary operator.
ALTERNATE OPERATOR 1 IS.. to enable the Alternate Attendant
ttation feature for the primary operator.

Feature Eeferencoe:d

All atktendant features
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sub-Field: D35 OPERATOR 1 IS..vewaan

ACCESS:

The DRSS OPERATOR 1 IS.i.i.eueiwas sub=field is accessed after the
OPERATOR 1 T8, ..eeeerrenn sub-field is programmed,

Description:

This sub-field assigns the station number o the DE5S copscole
for aperator 1.

Instructions:

on Table 4-2,; enter the station numbexr (30l-363, 481=463) for the
D55 console assigned to ¢operator 1. Enter N (for NONE) if not
assigned.

Example:

If station 387 is the DSS console for the primary operator, enter
387 for this sub-field on Table 4-2,

Default Value: NONE
Conditions:

A D55 consocle must be programmed to enable Automatic Hold for the
primary attendant. A DSS console must be programmed and installed
to enable Direct Station Selection (conscle) for the primary
attendant. ;

Related Programming:

'5'" ==> E¥YS5TEM FEATURES
'0' ==> OPFERATORS & D55
OPERATOR 1 I8......0uus.0 ta be certain that a station iz
aggigned as the primary operatoer.
'"E' —-=» BETATIONS FEATURES
TYPE OF PHONE........ to program DEE console with telephone
type OS55.

Feature Reference:

Automatic Held
Direct Station Selsction
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Sub-Field: ALTERNATE OPERATOR 1 IS..
ACCess:

The ALTERNATE CPERATOR 1 IS.. sub-field is accessed after the DSS
OFERATOR 1 I8..4420.. sub=-field is programmed.

Description:

Operator 1 can have another station in the system assigned as its
alternate cperator. If the operator's station is unattended, all
sperater calls can be routed te the alternate.

Instructionsg:

fn Table 4-2, enter the station number (3@1-363, 4pl-465) for the
alternate operator assigned te operater 1. If an alternate
sperator is not required, enter N (for HONE).

Example:

1£ station 282 is to be the alternate operator for operator 1,
enter 3192 for this sub-field on Table 4-2.

Defavlt Value: HNOHE
Conditions:
{a] The alternate operator should be a multibutton telephone.

(it} The alternate for the primary operator can be anokher
operator (2-6).

Belated Programming:
'8' ==>» SYSTEM FEATURES
'0' ==> OQOPERATORS & D53
OPERBTOR 1 IS..cecinmannss to be certain that a primary
aperator [(operator 1) is programmed,

Feature Reference:

Alternate Attendant Staticon

ST T  ———
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Sub=Fimld: OFERATOE 2 IS5, iicievmenenn
HoCRSS
The DFERATOR 2 I8..eceseaesns gub-field is accessed after the

ALTERNATE QOPERATOR 1 I5.. sub=field is rrogrammed.
Description:

The ODPERATOR 2 IS..asss. +r::+ BUb-Ffield detarmines which station
will be the second operator (attendant) in the system.

Instructions:

On Table 4-2, enter the station number (361-363, 4B1-485) for the
second cperator. Enter N (for NONE) if not assigned.

Example:

If station 324 is to be the second cperator, enter 3124 for this
sub-field on Table 4-2,

Default Value; NONE
Conditions:

(&) The second coperator station must be a multibutton key
telephone. :

(b) Transferred calls, calls placed on Hold and calls placed
into orbit will recall the primary operator only. If the primary
cperator is busy on a call, the call will ring at the speaker in
the primary operator's DSS console, not at another cperator's
telephone.

Felated Programming:

's' —-» SJYSTEM FEATURES
ol —— CQPERATORS & DES
DES OPERATOR 2 IS.....s.. to enable the Automatic Hold and
Direct Station Selection (console) features for the second
oREEALOL .
ALTERNATE QPERATOR 2 IS.. to enable the Altermate Attendant
Station feature for the second operator.

Feature Reference:

All attendant features

4-11
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Suh'FiEld: DE‘S DFERIET'DR 2 151. LR N
ACcCcass:

The D55 OPERATOR 2 IS........ sub=field is accessed after the
DPERATOR 2 I8...:002220.. Sub=field is programmed.

Description:

This sub-field assigns the station number te the D53 console
for operator 2.

Instructions:

on Table 4-2, enter the station number (3@1-363, 4El~45§] for the
D55 console assigned to operator 2. Enter N (for NONE} 1f not
assigned.

Example:

If station 337 is the DSS console for operator 2, enter 387 for
this sub-field on Table 4-2.

Defaunlt Value: NONE

Coenditions:

A D55 console must be programmed to enable Automatic Hold for the
second attendant. & D55 conscle must be programmed and installed
to enable Direct Station Selection (console) for the second
attendant.

Related Programming:

Ts! —-->» EYETEM FEATURES
'O' == OQPERATORS & D535 _
OPERATOR 1 IS, .. iiuuannn . to be certain that a station is
agsigned as the primary operatoer.
'E' --F STATIONS FEATURES
TYPE OF PHONE.......« to program D55 console with telephone
tvpe DSS5.

Feature Reference:

Auktomatic Hold
Direct Station Selection

4=-12
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Sub-Field: ALTERNATE OFERATOR 2 I5..
ACCESS:

The ALTEEHATE OPERATOR 2 I5.. sub=field is accessed after the DES
CPERATOR 2 I8:..seve- Sub-field is programmed.

Description:

Operator 2 can have another station in the system assigned as its
alternate operator. I£f the second coperator's station is
unattended,; all calls to the second operator can he routed to its
alternate.

Instructions:

on Table 4-2, enter the station number (3F1-363;, 4F1-465) for the
alternate operator assigned to eperateor 2, If an alternate
operakbeor is not reguired, enter W (for NONE).

Bxample:

If station 392 is to be the alternate operator for cperator 2,
enter 302 for this sub-field on Table 4-2,

Default Value: HNONE
Conditions:
{a} The alternate operator should be a multibutton telephone.
(b)  The alternate for operator 2 can be operater 1.
Related Programming:
'8' ==> SY¥STEM FEATURES
'Q' == OPERATORS & D55
DPERATOR 2 JE.sisesennsaa t0 be certazin that a second
operator (operateor 2) Is programmed.

Feature Reference:

Alternate Attendant Skakion
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Sub=Field:

OPERATOR 3 TS.sesuvnawanns
D55 OPERATOR 3 IS.iuuwsvnns
ALTERNATE OPERATOR 2 I5..
OPERATOR 4 IS.vccasnsnemres
D55 OPERATOR 4 IS.eewasns
ALTERNATE OFERATOR 4 IS,..
OPERATOR 5 ISeucewmmwnnnns
D55 OPERATOR 5 IS...iivmes
ALTERNATE OPERATOR 5 IS..
OPERATOR % IS.ecennnrvnss
D55 OPERATOR 6 I%.scucses
ALTEENATE OFERATOR 6 I5..

ACcess:

The OFPERATOR 3 IS....ssesess. sub-field is accessed after the
ARLTERNATE OPERATOR 2 IS5.. sub-field is programmed. Each remaining
sub=-field is accessed after the preceding sub-field is
programmed.,

Description: Refer te the sub-fields for cperator 2.

Instructions: BRefer to the sub-fields for cperator 2.

Example: Refer to the sub-fields for operator Z.

Default value: HNHONE

Conditions: Refer to the sub-fields for operator 2,

kelated Programming: Refer to the sub-fields for operator 2.

Feature Reference: Refer to the sub-fields for operator 2.
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Field: "M' --> TIMERS
|
ACCESS:
when in the 'S' --» SYSTEM FEATURES program, press the M key.

The following sub-fields may be programmed:
FIELD CEFAULT

HOLD RECALL TIMER. {5EC) ..EBE

ORBIT RECALL TIMER. [SEC) .@cd

FAUSE TIME-QUT. (SEC) ...+ BBD

FLASH TIMER. (W*38MSEC) ...H2Z0

DIAL TONE TIME-OUT. (EEC) .BE2

SMDR TIMER..({S5BC)........ Eig

TRANS RECALL.(SEC)....... 120
After the first sub-field is programmed, the next sub-field is
accessed. Refer to the specific sub=field for access
instructions.

Description:

Varicus timers are used in the system. Each of these timers is
prezented as a sub-=field in the "M' --* TIMERS field,.

Instructions: Refer to the specific sub-field.
Example: FRefer to the specific sub-field.

Default Value: Refer to the specific sub-field.
Conditions: Refer to the specific sub-field,

Felated Programming:  Refer to the specific sub-field.

Feature Reference: Refer to the specific spb-field,

4=-15
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Sub-Field: HOLD RECALL TIMER. (3EC)..

Access s

When in the "S' --» SY¥S5TEM FEATURES program, press the M Key.
The HOLD RECALL TIMER.(SEC).. sub=-field is the first sub-field
accessed.

Description:

HOLD RECALL TIMER. (8BC}.. is the elapsed time before a call
placed on Hold by a station re-rings that station. If the recall
remaing unanswered for longer than 63 seconds, the call will ring
the attendant.

Instructions:

For this sob-field on Table 4=2, enter the reguired time in
saconds.

Example:

If the HOLD RECALL TIMER. (SEC).. interval is to be 3@ seconds,
enter @33 for this sub-field on Table 4-2,

pDefault Value: @&@
Conditions:
{z) HOLD RECALL TIMER.(SEC).. cannot be set for Q0@ seconds.

(b} To disable this timer for troubleshooting purposes (l.e.,
set it at its maximum duration), enter 993,

kelated Programming: not applicable
Feature Refarence:

Hold
Held Recall
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Sub-Field: ORBIT RECALL TIMER. (SEC).
Aeoess:

The QORBIT RECALL TIMER. (SEC). sub=field is accessed after the
HOLD RECALL TIMER.(SEC).. is programmed.

Description:

ORBIT RECALL TIMER. (SEC). is the elapsed time before a call
placed in General Park Orkit by a staticn re-rings that station.
If the recall remains unanswered for longex than 64 secanﬁs* the
call will ring the attendant.

Instructions:

For this sub-field on Table 4<2, enter the reguired Ltime in
seconds.

Example:

If a call placed in General Park Orbit should recall the station
which placed it in orbit after 3@ seconds, enter @3¢ for this
sub=field on Table 4-2.

Default Value: B&8

Conditions:

(a2} The OQRBIT RECALL TIMER. (EBEQZ). zannot bhe set for @04,

(b} To disable this timer for troubleshooting purpeses (i.2.,
set 1t at its maximum duration), enter 999,

Related Programming: mnot applicable
Feature Reference:

Park
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ACOpES:

The PAUSE TIME=CUT. (SEC)..... gub-field is accessed after the
ORBIT RECALL TIMER. (SEC). sub-field is programmed.

Description:

The PAINSE TIME-OUT. (SEC) e uwe.- interval is the length of the pause
inserted intc a Speed Dial number when a # is entered inte a bin.
Pauses are freguently reguired by special dialing services or
when the system is installed behind a PBX.

Instructions:

Enter the PAUSE TIME-OQUT. (SEC)..... interval, in seconds, on
Table 4=2.

Example:

If the length of the pause in a Speed Dial number should be three
seconds, enter @33 for this sub-field on Table 4=2.

Default Value: J36
Conditions:

{al This sub-field should be set for compatibility with the line
or Other Common Carriers (e.g., MCI or Sprint) to be accessed.

{b}] A pause may be inserted at the end of a System Speed Dial
number. This prevents a display telephone from manually dialing
fafter the bin dials out) for the length of the pause. After the
sause interval, manually dialed digits are sent out. The display
telephone must be pregrammed in "E' --»> STATIONS FEATURES (CLASS
OF SERVICE. uwwss .] with Class of Service #@. Non-display
multibutton telephones with Class of Service B can dial during
the pause, but conversation 1s prevented.

(e} The BAUSE TIME-OUT. (SEC)..... cannot be set for BEQ.
Related Programming:
FE' —-=» EBYETEM FEATURES
'BP' ~=> O TYPE to assign line type.
"E' —-Z STATIONE FEATURES
CLASS OF SERVICE ........ t0o program display telephones with
flass of Service @ if manual dialing after a System Speed
Dial number is to be allowed.
Feature Reference:
FEX Compatibility
Placing a Call
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Sub=Field: FLASH TIMER. (N*3EMSEC)...
Access:

This sub-field is accessed after the PAUSE TIME-OQUT. (SEC).....
sub=field is programmed.

Description:

The FLASH TIMER. (N*S@MSEC)... sub-field is used to set the
duration of loop current interruptien that occurs when the Flash
feature is used. If the line is a €0 line, the loop current
interruption allows a new dial tone to be obtained without the
line being dropped. If the line is a PBX line, certain features
{such as Transfer) can be initiated.

Instructions:

on Tahle 4-2, enter the time (in multiples of 5@ millissconds)
that corresponds te the loop current interruption that occurs
wnen the Flash feature is used.

Example:

If 2 PBX line requires an interruption of two seconds in order to
initiate a =all Transfer, enter F47 on Table 4-2.

Pefault Value: G828 {1 second)
Conditions:

(a) The FLASH TIMER. (H*3@MSEC)... interwval must be compatible
with the PBX/Centrex or the Central Cffice.

(B] The FLASH TIMER. (H*3@MS5EC)... interval cannot be s=t for d8d.
Eelated Programmindg:

'"8' ==> SYSTEM FEATURES
'P' ==» (O TYPE to program line types.

Feature Reference:

Flash

4=-19



Draft @-1 PROGRAM 'S' == SYSTEM FEATURES March 1985

Sub=Field: DIAL TOHE TIME=OUT. (5EC}.
ACcess:

The DIAL TONE TIME-OUT. (SEC). sub-field is accessed after the
FLASH TIMER. (N*S5@MSEC)... sub-field is programmed.

Cescription:

DIAL TOME TIME-0OUT. (SEC). specifies the interval between line
geizure and the receipt of dial tone for toll restricted
telephones. After a line is seized, toll restricted telephones
are prevented from manually dialing until the DIAL TONE TIME-
OUT. (SEC). interval elapses. This timer is used to prohibit a
user from bypassing system toll restriction before dial tene is
received from the Central Office.

For a Dial Pulse (DP) lins, this timer controls the delay from
the time the line iz accessed until the internal dial tone is
heard. Since the telephone is isolated from the DP line until
dialing is complete, there is ne audio connection between the
line and the telephone. Internal dial tone must be provided by
the system after the line is initially seized.

When using Speed Dial, this timer controls the interval between
the time of bin selecktion and the time when the digits are sent
out., When using Last Number Redial and Save, this timer

detarmines the interval between the time the feature key is
pressed and the time the digits are sent out.

If a number iz manually dialed using LCR, the system will wailt
for the DIAL TONE TIME-OUT, (SEC). interval hefore redialing the
number .

Instructions:

on Table 4-2, enter the DIAL TONE TIME=-COT. (SEC). time in
geconds.

Example:

If the DIAL TONE TIME—QUT.(SEC). interwal should be cne second,
enter @1 for this sub=field on Table 4-2.

Default value: HEZ
Copditions:

The DIAL TOHE TIME-OUT. (5EC). interwval should be set for
compatibility with the PBX/Centrex or Central Cffice.
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Related Programming:

&' —--» EYSTEM FEATURES
ol -3 OO0 TYPE to indicate 1f the line i=s NP or DTHE.

Feature Refesrence:

PEX Compatibility
Tmll Esstriction
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Sub=-Field: SHMDR TIMER. . {S5EC) ..uuuua.
Access:
The SMDE TIMER. .(SEC) seesunns sub=-field is accessed after the

GDIAL TOME TIME-OUT,. (SEC). sub=field is programmed.

Description:

The SMDR TIMER, (8EC)..wsss.. sub=fiald determines the minimum _
duration of cutgoing callsz that are printed on the SMDE. Outgolng

calls of a duration egual to or longer than the SMDR
TIMER. {S5EC) cuuuunn- interval are recorded.

Instructions:

Enter the SMDR TIMER..({(SEC)........ time in seconds on Table 4-2.

Example:

If outgeing calls lasting at least one minute should be recorded
gn the SMDR device, enter #60 for this sub-field on Table &4-2.

Default Valus: d30
Conditions:
{a) The SMDR TIMER.{5EC)........ cannot be set for @@E.

{5} Only ocutgeing calls are recorded on the SMDR device. In
additien, these calls must be at least seven digits long (unless
a '8" gall to an outside operatck).

(c) If the system is installed behind a PEX, calls to FBX
extensions will not be printed.

(d) To disable this timer for troubleshooting purposes, enter
%99, This sets the timer at its maximum interval.

Related Programming:

'g' —-=-2» EYS5TEM FEATUORES
PRY o —-> SYETEM OPTIONS
OPTION ENABLED...13.. to enable SMDR for long distance calls.
OPTION ENABLES...15.. to enable "@' calls to an outside
opaerator to print.
OPTION ENABLED...16.. to show Speed Dial bin numbers on SMDR.
OPTION ENABLED...17.. to enable SMDR for local calls.

Feature Reforence:

SHDRE
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Sub=Field: TREANS RECALL.{SEC)....uwx=
AcoaSss:

The TRANS RECALL.(SBC)....... sub-field is accessed after the
SMOR TIMER..(SEC)...ce... sub-field is programmed.

Description:

TRANS RECALL. (SBEC) cv e s s is the interval hefore aﬂ_uﬂaﬁﬁwéréﬂ
transferred call returns to the station from which it was
initially transferred. If the station which initially transferced
the call does not retrieve the returned call within 3¢ seconds,
it will ring the attendant.

Insktructions:

on Taeble 4-2, enter the TRAHS RECALL. (SEC) s:seass interval in
seconds.

BExample:

If unanswered transferred calls sheuld ring the transferring
ztation within one minute, enter 668 for this sub-field on Takle
4-2.

Default Value: 124

Conditions:

(a) The TEANS BECALL.(SEC) i s:sss. interval cannot be set for Q03,

{b) Toc disable this timer for troubkleshooting purposes, enter
993, This sets the timer at itz maximum interval.

BEelated Programming: not applicable
Feature Reference:

Transfer
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Field: L --» LERST COST ROUTIHNG
LCR SERVICE £

Acoess:

When in the '§' --> SYSTEM FEATURES program, press the L key.
The following sub-fields may be programmed.

LCR ENABLED....
LCR SERVICE & #1
LINE GROUP...as.
OCC DIALUP 5YS BIN..
FX SERVICE/OTHER..l/4d..

through

LCR SERVICE & 1@
LINE GROUP......
0CC DIALUP SYS5 BIN..
FX SERVICE/OTHER..L/0..

After the first sub-field is programmed, the next sub-field is
accessed. Refer to the specific sub-field for access
instructions.

Description:

Least Cost Routing (LCR) uses rate structure software, customized
for each installatioen, te automatically place cutgoing calls on
the least expensive available route (line service type). There
are a total of 18 line service types, any 10 of which can be
incorporated into the LCR package., The LCR facility in the TCX-
128 examines the 18 line service types selected and seizes the
most economical line group for the call, based on the reslative
cost of each service. The line service types (and their
respective identifying codes) are defined as follows:

LINE SERVICE IDENTIEYING
TYFE CODE

DOD: s s + = = = = = =« « = = s +81

FX L & v 4 & v = + = # « s = « =82

FY 2 & 0 4 & e e a s = s s = o= 203

A Sy 1
RESELLER . s s = s+ s « = 285
TIE LINE (not used}). . . « . . .06
WATS BAND @ or 9 . . + + « « - «B7
WATS BAND 1. + + &+ « =« =« « « « «&B

WATS BAND 2. . & « « « » = - - -@3
WATS BAND 3. . « « « =« = « « + <8R
WATS BAMD 4. . . . « « « « + « 9B
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WATS BAND 5. . + - = - « . . » 0BC
WATS BAND 6. + + = « « = « « « «8D

WATS BAND 7. + + & + + = =« « «» UBE
WATS BAND %. . . + « « « + «» « OF

DIAL-UP OCC, ON NET. . . . . .« .10
DIAL-UP OCC, OFF MET . . . . . .11
DEDICATED QCC, OFF NET . . . . .12

Instructions:

GBefore sntries for Least Cost Routing can be made on the Program
mecord Form (Table 4-2), the number and types of services
programmed inte the LCR software (rate chip set) must be
determined. This information is obtained from the Lesast Cost
Routing Questionnaire (available from a sales representative). If
it is difficult or inconvenient to cbtain the guestionnaire, the
same information can be displayed by the LCR diagnostic. The LCR
diagnostic is run from the programming terminal.

Ta run £heé LCR diagnostic:

(L} Verify that the system has been properly installed and
initialized, using thisz manuval as a guide.

|
WARMING: THERE ARE SEVERAL STEPS, INCLUDING RE-INITIALIZATION,
THAT MUST BE FOLLOWED WHEHN IHMSTALLING LUR IN AN EXISTING

S5¥5TEM, REFER TO SECTION 7, PROGRAM ENTRY, FOR COMPLETE
INSTROCTIONS.

(2) Press the M key to enter the programming mode.
(3] Presszs the 5 kevy to display the Svstem Commands menu.
(4} Press the H key; the following prompk will appear:

DISPLAY /CHECHKSUM
@=D#,1=D1,2=D TC,3=D_AX,4=C_@,5=C_1,6=C_TC,7=C_AX.._

{5} Enter 3 and press the RETUEN kevy; the following prompt will
appear:

ADDR.._

ftB6) Enter 4498F and press the RETURM key; the following prompt
will appear:

UP-TO.
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(V) Press RETURN; the following prompt will appear:
<4d8F» nn nn nn On N0 OO NN DR AN AN BB AR B0 o0 nnoon

where nn represents the identifving code (i.e., a hexadecimal
number between @1 and 12, defined on page 4-24).

The bytes of the prompt are defined as [ollows:

f==-line service § A1
i
£408F* nn nn nh NN DD NN B0 DN AN B0 NA BD AN BN DR nn

r , s
line service § 16 -=/ “—-noft used-/

If LCR is installed, the first 1@ 2Z-bit bytes identify the line
services programmed into the rate chip, based on the codes shown
on page 4-25. Byte 1 is for line service # @1, byte 18 is for

line service $ lB. Byte 1 is programmed using the LCRE SERVICE §F 0l
gub-field; byte 14 iz programmed using the LCE SERVICE £ 1@ sub=
field. :

For example:

<48BF> ¥l @7 98 @@ ©E0 €9 €0 ©Q d§ 90

shows that line service # @1 is DOBD, line secvice # @2 is WATS
band @ or 2 and line sezvice # B3 is WATS band 1, The LCER
goftware used for this example does not use line services § d4-
14, so they are designated as O8. If LCR software was not
installed, all the 2Z=bit byvtes would show FF.

on Table 4=2, next to the prompt LCR SERVICE #, identify each LCE
service [(l=1d) using either the Line Service Type or the
Identifyving Code on page 4=25.

Example:

If the LCR Diagnostic displays:

C4@EF> @1 ©5 BC 4@ @@ ge d@ 48 @@ aa

on Table 4-2 indicate that LCRE SERVICE # @1 is DDD (dl), LCR
SERVICE § 82 i3 reseller (85} and LCR SERVICE 4 93 is WATS band
5 (@), Indicate also that LCE services 4 through 18 are not
used.

Default Value: LCR nob enabled

Conditions:

{a) Toll Restriction, determined by Class of Service
programming, applies to all calls placed using Least Cost

Routing. without special programming, an outgeing LCR call cannot
bypass a station's Tell Restriction.

4-26
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(sl Class of Service programming also determines whag takes
place when LCR attempts to place a call if all lines in the least
pxpensive route are busy. For stations with Class of Service &,
the system will attempt to place the call on the next cheapest
route, If that line greoup is alse busy, the system will hunt
through the remaining services for the most ecoenomical route. If
all other services are busy, the call will be placed on a line in
the Direct Distance Dialing {DDD) group. Multibutton telephone
users can alse press another outgeoing line key (8-=11) to bypass
LCR.

(c) If the statioen is assigned Class of Service #1-85, LCR will
not search for the next cheapest route if the cheapest route is
busy. In addition, LCE will not place the call on a DDD line
tnless DOD is the cheapest route for the call. Key telephone
users can gqueue for the LCR line group. As with COS &,
multibutton users may press another outgeoing line key to bypass
LCR. Single line (25dF type) and one button telephone users must
retry the call.

(d) If LCR is enabled for the system, Speed Dial, Last Number
redial and Saved numbers will always be rfouted to the least
expensive route.

(2) LCR always places emsrgency assistance calls (e.g., 211,
19211}, WATS calls {(i.e., 1 + 303 + NNX + nnnn) and directory
assistance calls (i.e.;, 1 + HPX + 555 + 1212) on Direct Distance
Dialing (DDD) lines.

HOTE: The TCX=-128 provides a maintenance diagnostic that allows
service personnel to monitor how LCR is routing a call. Refer to
Section 9, MAINTEMANCE, Part 5.

Felated Programming:

'S§" ——> SYESTEM FEATURES
'®' —=» (05 ALOWED AREA CODES to assign Class of Service to
area codes.
"E' ==» STATICHNS FEATURES
CLAESS OF SBBRVICE...wsss. L0 assign Class of Service to a
station.

Feature Reference:

Class of Service

Last Number Redial

Least Cost Routing

Least Cost Routing Bypass
Flacing a Call

save

speed Dial

Tell Restriction
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Sub-Field: LINE GROUP......
Aooess:
When in the 'S' --> GSYSTEM FEATURES program, press the L key.

When the prompt LCR EWAELED.... appears, enter ¥ and RETURN. The
LINE GROUP...... sub-field for LCR service § 1 is displayed.
After all the fields for LCR service # 1 are programmed, LINE
GROUP,....s for LCR secvice §# 2 is accessed. Continue this
igquen:e to aceess LINE GEOUP...ww. for LCR services 3 through

Descriptien:
Bach LCE service must be assigned to a line group. This allows

the system to locate the specified lines after searching the rate
tables for the least expensive route. When making entries for

this sub-field, the physical leocation of each line in the RJ21X
telco connector must bBe known,

Instructions:

on Table 4-2, enter the line group assigned to the LLE service.

WARNING: DIRECT DISTAWCE DIALIMG (DDD) LINES MOST ALWAYS BE
ASSIGHED TO GROUP 1.

Example:

For the example below (alsc see page 4-235):

“4@8F, @1 B5F @C @@ ©g@ @@ 8d eF a9 ge

assign line service # 1 to group 1, line sexvice # 2 to group

2 and line service ¥ 3 to growup 3. All the DRD lines are 1in
group 1 {which is 2 reguiremesnt), 2ll thes ressller lines are in
group 2 and all the WATS band 5 linesz are in group 3.

Default Value: 77 {(not installed)

Conditions:

ftal LCR SERVICE # 81l must alwavs be used for Direct Distance
Cialipng (DOD) lines.

By All liomes in a service group muskt be the same type (DOD vs.
WATS 5, etc.).

{c¢)] The assignments made in LINE GROUF...... must consider the
assigoments made in 'G' == OO0 GROUPE.
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Felated Programming:

'5? -=» EYSTEM FEATUEES
2! -=3» 0 GROUPS to assign lines to line groups.
'p' -=> CO TYPE to program line type.
TP el EYSTEM QPTIOHS

OpTIOM ENMABLED...@1... to allow LCR to place calls for single
line {2588 type), four butten and one buttoen telephones on
lines normally denied because of "E' --» STATIONS FEATURES

{C0 ACCESS [NN..WN] IS5..) programming.
Feature Referenced

Least Cost Routing
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Sub-Field: OCC DIALUFP 5Y5 BIHN..
ACCess:

The OCC DIALDPR S5YS3 RIM.. subfield is accessed after the LINE
CGROUF,.+... sub-field is programmed,.

Description:

The OoCC DIALUP 5¥5 BIN.. sub-field allaws 0OCC access and security
codes to be automatically dialed by the system if LCR selects the
OZC as the least costly route for & call. The OCC must be LCR
line service tvpe Dial-Up 0CC On Net (code 14) or Dial-Up QCC Off
Het (code 11).

Instructions:

On Table 4-2, enter the number of the System Speed Dial bin
containing the access and security code for the designated OQCC.
Do not enter the contents of the bin, just the bin number.

Example:

If LCR SERVICE # #2 iz a Dial-Up O0CC On Het (code 18), and the
access and security codes for this OCC are stored in System Speed
cial bin 97, enter %7 for this prompt for LCR SERVICE # B2 on
Table 4-2, If the system determines that service § @2 is the
least expensive route for the call, it will automatically dial
cut the number stored in System Speed Dial bin 97. It will then
dial the number entered by the user.

Default Value: OG0 (not assigned)
Conditions:

(a) Leave this field at the default value (@8) if the OCC is
line service type Dedicated Off Wet (cede 12). This type of OCC
does not regulre anm ASCESS OF security code,.

(b) The flexibility of the System Speed Dial bin selected can be
increased by the use of Speed Dial Options (refer to Sectien 2,
FEATURES)

{c} The contents of a System Speed Dial bin designated in OCC
DIALUP S5YS BIN.. is suppressed on the multibutten telephone
display and the SMDE if the bin is autematically accessed by LCE.
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{d] Systems without LCR (zate chips) can be programmed to allow
one button access to a selected OCC. To accomplish this:

{1} &nable LCR (i.e., LOR ENABLED....Y).

{2} Feor LCR SERVICE # @1, program LINE GROUP...... as @L.
The lines in group 1 (alse programmed in '"G' --> CO GROUPE)
must be DDD lines. For LCR SERVICE # 2-1@, enter 77 for the
sub-field LINE GROUP...... for =ach service.

(3) Identify the OCC DIALUP S5¥5 BIN.. System Speed Dial bin
number, This bin will centain the access and security codes
for tha OCC. The O0C must be Dial-up On Net (code 18) or
Dial-up Off Hebt {code 1l).

f4] Have the attendant store the access and security code for
the 0CC (incleding Speed Dial Optiona if reguired) in the
designated System Speed Dial bin.

(5] FRefer to the Operational Specifications (appendixes A-E) for
yser instructions.

KOTE: Only one access and account code may be programmed in this
mannerc .

Related Programming:

'5' ——» SYSTEM FEATURES
'G' --3 0 GROOPS to assign the OCC service to a line group.
'p!' —=> CO TYPE to program type, if reguired.
'F'" ==» GEBYSTEM OPTIOHE

ODTION EMABLED...l16... to print the number of the bin (not
the contents) on the SMDRE.

Feature Heferenced

Least Cost Routing

Placing a2 Call

speasd Dial

speed Dial Options

Station Message Detail Recording
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Sub-Field: FX SERVICE/OTHER..1/0..
RoCess s

The FX BERVICE/OTHER..l1/d sub-field is accessed after the 0OCC
DIALUP S¥S5 BIN.. is programmed.

Description:

The line group containing the FX (Foreign Exchange) lines must be
1dentified to the system. FX lines are line service types F¥X 1

fcode @2), FX 2 (code ©3) and FX 3 (code #4). Use the LCR
diagnestic in conjunction with the RJIZ1X configuration data to
determine which lines are FX lines.

Instructions:

If the LCR service contains FX lines, enter Bl for the LCR
SERVICE # (FX SERVICE/OTHER..1/0..) sub-field on Table 4-2. If
the service does not contain FX lines, enter 0.

Example:

If LCR SERVICE $§ 83 contains FX 3 lines (code B4), enter @1 for
this service number on Table 4=2,

Default Value: B8 (no FX lines)
Conditions:

FX 11¢E$ require dedicated circuikts from the telco. The telco can
ldentify the position of these in the RJZ1X connector(s).

Related Programming:
'S'" ==3» SYSTEM FEATURES
'G' ==> (0 GROUPS to group FX lines ino the same line group.
'"BP' ==» CO TY¥PE to program line tvpe, if reguired,
'L'" ==3» LEAST COST RODTING
LINE GREOUP suuwes to assign the FY lioes to the same group.

Feature Reference:

Least Cost Houting
Placing a Call
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Field: 'g?' ——» RELAYS CONTROL
AoCessI

while in the 'S' =--3 SYSTEM FEATURES program, press the R key.
The following sub-fields are available for programming:

BEIT HUOMBER ) b =] 4 3 2 1 d
FUNCTION |HIGHT|ALL—PlAHY—P\ \ \HRHGRIEPAGE|R£MGR|
BEELAY #1 CONTROL ... cvve.s ag

RELAY #2 CONTEOL. .seeuoaa ag

BELAY #3 CONTROL ...owau. - #a

BELAY #4 CONTROL .. ce.anaa B

The EBELAY #]1 CONTROL...ccawses aub-field is the first sub-field

displayed. After this sub-field is programmed, the remaining sub-
fields can be displayed and programmed one at a time.

pescription:

This field allows the four external relays toc be programmed to
close for night ringing, Pages and testing.

Instructions:
For each relay on the Relays Control bit graph below, place a 1
beneath a bit to enable its assigned function. Bits @ through 7
in each sub=-field contrel the relays as follows:
Bit 4 - Test
Enter 1 to cause the relay to toggle for test
purposes. The relay will continuously toggle closed
{59dms3), ocpen (5EEm5), closad (S5EEmS) and open (2.5 Jec)
until the bit is reset to @.
Bit 1 - Zone Page Only
Enter 1 to cause the relay to close every time a Zone Page
is initiated, The relay will stay closed until the Zone
Page is terminated.
Bit 2 - Interrupted HWight Ring
Enter 1 to cause the relay to close coincidently with CO
audible on UNA lines when the system is in the night mode.
The closure pattern is identical te the CO audible ring
pattern.
Bit 3 - nmot used

Bit 4 - not used
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Bit 5 - Any Page

Enter 1L to cause the relay to close every time a Zone or

Alllﬁall Page is initiated. The relay will stay rclosed
until the Page is terminated,

it 6 - all Page

Enter 1 to cause the relay to close every time an All Call
Fage 1s 1nitlated. The relay will stay closed until the
FPage 15 terminated,.

Bit 7 - Continuous Might Ring
Enter 1 to cause the relay to cleose whenever a C0 call
rings in on 2 UNA line when the system is in the night

mode. The relay will stay closed until the call is
answered or the caller hangs up.

RELAYS CONTROL

BIT HUMISER T -] ] & b

FUNE e MESRT | AL | AT HE N .I;'-E'L;IH‘.-! HEX
DEFALT | o | o | o 1
RELAY #1
RELAY #2

=T | o0

(=]
L=}

AELAY #3
RELAY #4 !

oo | O | o
L= I = = (]

T4 1 Friled 5 U 8.4
Hervarebar 1588

Example:

If relay #1 should c¢lese any time an All Call Page is made, enter
a 1 below bit & (for relay #l) on the Relays Contrel bit graph.
The bkinary number BLBBEUEE iz created. lIse Table 4-1 to convert
the binary number BlEP0OFEE to hexadecimal 48, Enter this value

in the RELAY 1 CONTROL....ss22. sub-field on Table 4-2,

Defaunlt Value: @@ (all relays disabled)
Conditions:

fa) Belavs 1 and 2 are located on the B-TGU-2 PCB. Eelavs 3 and

4 are located on the B-AUX=-A PCE. If a second BE-TGU-E PCB is
installed in place of a B-AUX-A PCB, relays 3 and 4 cannot be used.
-~

(b} The devices connected to the relays must be compatible with
the celay specifications stated in Table 1-1 and Section &,
INSTALLATION OF OQPTIONAL EQUIPMENT.
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Related Programming:

'g' ——> EY¥5TEM FEATURES
"B' ——» {0 TYPE to assign lines for Universal Night Answer

Feature Reference:

Hight Service
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Field: 'G" —=» O GROUPRS
ACCBss:

While in the 'S' ==> SYSTEM FEATURES program, press the G key.
The following sub-fields are available for programming.

LINE..@l..GROUF IS......d1
LINE..d2..GROUP I5......@01

LINE., .@3..GROUF IS...... @l
LINE..d4..GROUF IS......@01
LINE.,.@5..GROUP IS5...... Bl

LINE..#6..GROUP I5,,....01
LINE..B7..GROUP IS5......0L
LINE. .FE8..GROUP IS..,...01
LINE..B89..GROUP I5......082

LIHE, . 1@, .GROUP IS5...... Bz
LINE..ll..GROUP I5......02
LINE..L12..GROUP IS5...... g2
LINE. . 13, GROUP IS..... .82
LINE..l14..GROUP I5...... a2
LIHE. .15, .GRODF I5...... a2
LINE. .l6..GROUF I5...... g2
LINE. .17..GROUP I5...... a3
LINE..lB..GROUP I5..... L3
LIMNE..1%..GROU® IS...... a3
LINE..28..GROOPF 15......03
LINE,.21..GROUP I5...... g3
LINE. .22..0R00F I8,..... B3

LINE..23..GROUP I5..,....@3
LINE..Z24..GROUP I5,.....03
LINEB..25..GROUP IS, .....77
LINE..26..GROOP IS......77
LINE..27..GROUP I5......77
LINE..2B..GROUP IS,.....77
LINE..29..GROUP I8...444+77
LINE..3@..GROUP I5......77
LINE..3l..GROUP I5......77
LINE..32..GROUP IS...us:77

The LINE..91l..GROUP IS...... sub-field is the first sub=field
displayed. after this sub-field is programmed, the remaining sub-
fields can be displayed and programmed one at a fime.

Description:

Lines can be arranged into a maximom of 190 line groups to provide
for more efficient management of outgoing calls. A line can be
assigned to only one of the 1F groups. Similar lines, such as
Direct Distance Dialing (DDD) lines, WATS lines or Other Common
Carrier (0QCC) lines should be programmed intoc the same line
group. This would assure, for example, that the rate structure
(cost of a call) for all lines within a group would be the same.
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If Least Cost Routing is installed, lines of a similar type {line
service type) must be pregrammed into the same group. This is
essential because LOR locakes a line based only on line group
assignments made in "G' --> C0O GROUPS and 'L' --> LEAST COsT
BOUTING (LINE GROUP...... |

Inakructions:

For sach LINE..XX..GROOF I3...... sub-field on Table 4-2, enter
the line group number (Bl=1d) for each line. Lines that are not
installed should be assigned to group 7.

Example:

If 1line 1 should he assigned to group 1, enter Bl for the
LINE..¥l..TYFE I5...... sub-field on Tale 4-2.

pefault Value: Lines 1 through 8 default into group 1 (@1l).
Lines 9 througnh 16 default inte group 2 (92).
Lines 17 through 24 default into group 3 (E3).
Lines 25 through 32 default as not installed (77).

Conditions:

fa) Up to 1P groups can be programmed. Any number of linss can
he programmed into the same group.

(5] 21l telephones use line groups to place all outside calls.
The call will be placed on the highest numbered available line in
the group,

(¢} when & station gueuwes for & line, the recall will be from
the first available line ia the group.

{8) Unless programmed otherwise or unless LCR is installed,
Speed Dial always dials on line group 1.

Related Programming:

'g' -=-% SYETEM FEATUORES
'p' -=* (CO TYPE to program line typs.
'L' == LEAST COST ROUTING
LINE GROUP...... to correlate line service type to line
GLoup.

Feature Reference:

Line Groups, Outgoing
Line Queuing
FPlacing a Call
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Field: "B ——» O TYPE
Access:

While in the '5' ==> SYSTEM FEATURES program, press the P key.
The following sub-fields are available to be programmed:

BIT WUMBER a7 G 5 4 l 3 2 | 1 g
FUNCTION | IN | PBX | B/T | H | TOLLF| UNA
LINE..@1l..TYPE I5......01
LINE..82..TYPFE I5..... 8L
LINE. .B3..TYPE IS5...ux- gL
LINE..B4..TYPE I5......01
LINE..B5..TYPE T5...02. dal
LINE, . BG6, ., TYDPE I3, ..::.81
LINE. .87 ..TYFE IS5..uu=x- gl
LINE. .B8..TYPE I5..0eaa dl
LINE..H9..TYFPE I5...u«- @1
LINE..l8..TYPE IS....c.= w1l
LINE..ll..TYPFE IS5...s=- @1
LINE. .lZ2..TYPE IS.uuux. Bl
LIHNE. . 13..TYFE T58......01
LIME. .ld..TYPE IS.cuuss Bl
LINE..LS..TYFE IS...r.- @l
LIME. .l6..TYPE IS5......01
LINE..L7..TYFE I5...... Fl
LINE..LB..TYPE IS5..rex- Bl
LINE..19..TYFE I5......01
LIME. .20..TYPE IS5..ceu. Bl
LINE,.21..TYFE I5......081
LIHE..22..TYPE I5,..c...081
LINE, . .23,.TYPE I5,...+++01
LINE. .24..TYPE IS5...... Bl
LINE..25..TYFE I5...s.a Bl
LINE,.26,.TYFPE IS5,...... Bl
LINE. .27..TYEE IG8. .. .u. Bl
LINE..2H..TYEFE IS5..uu.- Bl
LINE..29..TYEE I5...4.. Bl
LINE..38..TYPE IS...... Bl
LIME..31..TYFE I5...4x4 Bl
LINE..32..TYFE IS5...u.. gl
The LINE..Bl,.TYPE IS.caauas sub=£iaeld is the Efirst sub-field

displayed. After this sub-field is programmed, the remaining sub-
fields can be displayed and programmed onpe at a btime.

Description:
The LINE, . $#..TYPE IS.icuuus field allows line type to he
individually programmed for each line. A line may be programmed

as incoming only, behind a PBX, Dial Pulsze (DP) cr Dupal Tone
Multifreguency (DTMF), toll free or Universal Wight Answer.
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Instructions:

for each line on the CO Type bit graph below, place a 1 keneath a
nik to enable its assigned funetion. Bits @ through 7 in each
sub-field assign line type as follews:

Bit § - Universal Hight Answer

Enter 1 to enable the line for Universal Night Answer. These
lines can be answered when the system is in the night mode
from any station in the system, regardless of

'"E' ==» STATIONS FEATURES assignments.

Bit 1 - Toll Free

Enter 1 to assign the line as a toll free line. A toll free
line can be used ko place any call, regardless of the
station or area code Class of Service., Lines programmed as
toll free are not recognized by Least Cost Routing. LCR will
coantinue to place calls on the least expensive route as
dictated by the LCR rate tables.

Bit 2 = nat used
Bit 3 = mnt used
Bit 4 = not uased

Bit 5 = Dial Pulse Line

Enter 1 to 2ssign the line as a Dial Pulse line. The default
value of @ assigns the line as a DTHMF line.

Bi® B — PEX Line

Enter 1 to assign the line as a Private Branch Exchange

(PEX) line. Toll Restriction ignores the first digit dialed

on PBEX lines. The Toll Restriction check begins with the
gsecond dialed digit, for manually dialed and Speed Dial calls.

Eit 7 - Incoming Only

Enter 1 teo assign the line as incoming only. Outgoing calls
cannat be placed on an incoming only line, regardless of a
gtation's Class of Serviee and 'E' -=»> STATIOMS FEATURES
[(CO ACCESS) programming. Programming lines as incoming only
assures that a specified number of lines will always be
reserved for incoming calls., Least Cost Routing cannot place
calls on inceming only lines.
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GO TYPE

erwumeer| ¥ | 8 | s | 2 | a2 | = 1 | oo
TPE W | POK | AT TOLLF | una, | HEX
DEFAULT | 0 | 0 | o |

LIKE 1
LIME 02
| LINE fa
LINE D4

LIME 05

LIME D5 |

lﬂ:"__' ar |
LINE a8 '
LE 09
LINE 10
LINE 11
 LiNE 12

LINE 13

LINE %4

LINE 15

LINE 1B

LINE 17

LINE 18

LINE 13 |
LINE 20 |
LINE 29 |

LINE 22

LINE 23

LIME 22

LIME 25
LEME 26
LNE 27
LHE 6
LIME 28 I
LIME 30
LINE 51
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Example:

If lipe 1 is to be reserved for incoming calls only, enter 1
kelow bit seven and @ below all other bhits., The binary number
140FPA33 is created. Use Table 4-1 to convert this binary number
to hexadecimal A8@. Enter 34 for the LINE..@L..TYPE IS.....-
anph-field on Table 4-2.

Default value: @1 (all lines are UNA, DTMF lines)

Canditions:

o

B line may be programmed for any number of variables.
Eelated Programming:

's3' ==» SJYETEM FEATURES
IG!' ——> OO0 GROUPE o make sure that lines of the same Lype are
inm the same group.
'E' —=» STATIONS FEATURES
MIGHT EING ENABLED... to allow a station to receive ringing for
a WA line.

Feature keference:
Line Groups, Outgoeing

Toll Restriction
Night Service
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Field: '"&" ==3» OFFICE CODE TYFES

ACCESS:

While in the '8" --» SYSTEM FEATURES program, press the A key.
The following sub-field is displayed:

QFFICF CODE TYPE.

&] 13-11 DIGITS TOLL

1 : TOLL IF 1-HHHW..., OTHERWISE LOCAL
2 @ LOCAL 3-4 DIGITS

3 LOCAL 7-8 DIGLTS

4 1 SPECIAL 1NN PREFIX (not used)

ENTER EXCHANGE. .. [NNH].

Fress carriage return repeatedly to screll through the entire
field,

Description:

This field is used to assign type to all office codes (NHX), area
codes (NPX) and Emergency Assistance (N1l1) numbers. Office codes
in the United States zre numbers from 238-999, Area codes are
numbers from ZAJ-219 through 9%¢d9-919. Emergency Assistance
numbers are numbers such as 411, 211 and 211.

Instructions:

For each entry on Table 4-3, assign office code type (defined as
follows):

Type 9@ - Office and Area Codes

Dffice and area codes in the United States are numbers
between 200 and %929, If the code is not an Emergency
Assistance number (H1l}, a conflict code or an office code
only, it should be assigned as 0@, Codes designated as type
B8 may be dialed with or without a leading 1L (1 + NPX + KNX
+ nnnn or NPX + NNX + nnnn), depending on the type of
service where the system is installed.

Type Bl = Conflict Codes

In certain areas, a code may be an office code and an area
code. These "conflict codes" should always be identified as
type 8l, If a leading 1 is dialed, the code is treated as an
area code (i.e., a 1 + NBX + NNX 4 nnnn long distance call
was dialed). If a leading 1 is not dialed, the code is
treated as an office code (i.e., a HNX + nnnn non=-tell local
call was dialed). In this instance, there is no limit
imposed on the number of digits that can be dialed from a
toll rcestricted telephone, unless 'F' —=» SYSTEM OFTIONS
(OPTION ENABLED...l4...) is enabled te restrict the maximum
digits that can be dialed to 16.
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In addition, all codes between 188-199% must be assigned as
type 91,

Type @2 - Emergency Assistance (W1l) Humbers

All Emergency Assistance numbers (911, 411, 811, etc.) must
be identified as type 92. This allews these numbesrs to be
dialed with or without a leading 1 (1 + N1l or N1ll} from any
station in the system with Class of Service @-4. Stations
with Class of Service 5 cannot directly dial these numbers.

Type @3 - 0ffice Code Only

I1f a code is to he used as an office code only (NNX), assign
it type @3. For classes of service @1 and 2, the system
assumes that these are non=-tell calls, and allows 1 + NNX +
nnnn and HMNX + nonn dialing without restriction. Whatever
restrictions may have been made in the "¥ Table" (i.e., in
"K' -=> (05 ALOWED AREA CODES programming) are ignered.
There is no limit imposed on the number of digits that can
be dialed, unless 'F' --> SYSTEM QFTIONS (OPTION

EMABLED ...1ld4...) i3 enabled to restrict the maximum digits
dialed to 16.

Tor classes of zervice 32 and 04, 1 + HHY + nnnn dialing is
net permitted; HWE + nnon dialing (without restricticon)

iz, "E Table" restrictions (i.e., in "K' ==> C05 ALOWED
AREA CODES programming) are ignored. For MNXX + nnnn dialing,
there is no limit imposed on the number of digits that can
be dialed unless "F' ==» EY¥STEM OPTIONS ([(OPTION
ENABLED...14...) iz enabled. This option restricts the
maximum digits dialed to 16,

Stations with Class of Service 05 cannot directly dizl
ocutside calls.

Type B4 - not used

It may be helpful to develop Table £4-3 in a non-consecutive
order. For example:

(1)
(2]
(3)
(4)

Identify all D0ffice Codes {(ewxchanges] as type @3.
Identify all Area Codes as type BB,

Identify all Conflict Codes as type d1.

Identify all BEmergency Assistance Humbers as type B2,
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Programming is done for each individual code, in ranges, or
globally for all codes,

{(a) Programming Individueal Codes
‘When the system prompts:

ENTER EXCHANGE... (NMN).

enter code to be programmed and press return. When the system
prompts:

UFP TO AND INCLUDE.....

@nter the same exchange again and press return. When the systam
returns:

EXCHANGE TYPE I53....

enter cﬂdé type from Table 4-3 and press return.
() Programming in Ranges

When the system prompts:

ENTER EXCHANGE... (NNN).

enter the lowest numbered code in the rande to be programmed and
press return.

When the system prompts:
UF TOQ AND INCLUDE .....

enter the highest numbered code in the range to bhe programmed and
press reburn,

When the system prompts:
EXCHANGE TYPE IS....

enter code type from Table 4-3 and press return. The entire
range is now assigned that code type.
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(=) Global Programming

Wnen the system prompis:

EHTER EXCHANGE. . (HHH)

enter 18d and press return. When the system prompts:
B TO AND IMNCLUDRE .. ..

enter 999 and press return. When the system returns:
EXCHANGE TYPE I5::..

enter code from Table 4=3 and press return. The entire takle is
now assigned that code.

Te chesk the assignment for a code, when the system promptsi
ENTER EXCHANGE., .. (NNN}

enter code to be checked and press return. When the system
prompbs:

UE TO AHD INCLUDE.....
press return.

The EXCHANGE TYPE 15.... prompt will display the assignment for
the code checked.

Example:

1% rade 212 can be an office code and an area code; enter 01 for
this code on Table 4=3,

pefault value: 81 (for all codes)
Conditionss

{z) Conflict codes are determined by the local telephone
COmpPAany s

{b} Internaticonal calls can only be dialed from stations with
Class af Service 4.

(¢} Emergency Assistance numbers ate determined by the local
telsphone Company.

(d) I1f Least Cost Routing is installed, type @1 (Conflict Code)
should only be used for codes 14§-199%. LCR auvtomatically
accommodates Conflict Codes, without the nead for special
programming .
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Related Programming:

'§' —-=» SYSTEM FEATURES
"K' -=> CO0S5 ALOWED AREA CODES to program which Classes of
fervice can use each area code.

Feature Referenco:
Class of Servies

Flacing a Call
Tall Restrictiaon
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Field: Tx' —-» 05 ALOWED AREA CODES
hCoessa

while in the 'S8' --> SYSTEM PEATURES program, press the X key.
The following prompt is displayed:

ALLOWED C05 FOR CFFICE CODE.
BEIT 7 & 5 4 3 2 1 [ g
2as x ¥ O|o-5|C=-412-3|0=2 C—11 (]

ENTER EXCHANGE...(HNN).
Press carriagde retura repeatedly to scroll through the entire field.
Description:

area codes [(288-21% throuogh %06-%19) can be assigned a specific
Class of Service. This zllews a station with that Class of
service to dial the coade. Stations with a Class of Service not
specifically permitted in 'K' --»> COS ALOWED ARER CODES cannot
dial the area code.

The system has six Classes of Service (COZ), as follows:
Cos @

Unrestricted, Class of Service 0 is permitted to

dial all System Speed Dial numbers and all area

codes. This is the only CO5 permitted to dial

(telco) operator ('G') calls. Intercom calls are permitted.

cosE 1

Class of Service 1 is permitted to dial 7-digit (NNX + nnnn)
and leading 1 7-digit (1 4+ ENX + nnnn) numbers, all System
Speed Dial numbers and allowed area codes (L + HNPX + NNX 4
nonn) . Intercem ¢alls are permitted.

Cos 2

Class of Service 2 is permitted to dial 7-digit (HRX + nnnn)
numbers, leading 1 7-digit (1 + KNX + nnnn} numbers, allowed
area codes (1 + NPX + NNX + nnnn) and System Speed Dial
numbers that do not contain a leading 1 or @. Intercom calls
are permitted.

cos 3
Class of Serviece 3 is permitted to dial 7-digit (NHX + nnnn)

numbers, all System Speed Dial numbers and allowed zrea
codes (1 + NPX + NNX + nnnn). Intercom calls are permitted.
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208 4

2lass of Service 4 is permitted to dial F-digit (MNX + nnnon)
numbers, allewed area codes (1 + NPX + NNX + pnnn) and
System Epeed Dial numbers that do not contain a leading 1 or
#. Intercem calls are permitted.

cos 5

Class of Service 5 can dial Intercom calls and all System
Speed Dial calls only.

Instructions:

For each area code on Tabkle 4-4, place a 1 beneath each Class of
gervice that will be akle teo dizl the code, Place a ¢ keneath
each Class of Service that will be prevented from dialing the
ares code. The bits are assigned azs [ollows:

Bit ¥ - On (always leave at 1}

Bit 1 - C=1 (CO25 1)

Bit 2 - C-2 (COS Z)

Bit 2 - C-3 (C05 )

Bit 4 - C=¢ (CO5 4)

Bit 5 C=5% (C0O8 5, alwavys leawve at @)

Bits & and 7 - not used (always leave at @)

Use Table 4-1 te convert the resultant eight bit bhinary number teo
hexadecimal and enter the number in the "HEX' column on Table 4-
4.

FProgramming is done for each individual area code, in ranges, or
globally for all codes.

(a) Programming Individual Area Codes
When the system prompis:
ENTERE EXCHAHGE...(nnn).

enter code to be programmed and press return. When the system
prompts:

UP TO AND INCLUDE.....
enter the same code and press return. When the system returns:
CO5 RECORDED/NEW,..._ Bl

enter data from Table 4-4 and press return. Prompis conktinue
until the Q key is pressed.
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(b) Programming in Ranges
When the system prompts:
ENTER EXCHAMNGE...[NNH]).

enter the lowest numbered code in the range to be programmed and
press ceturn, When the system prompts:

UF TO AND INCLUDE ...ss

entar the highest numbered code in the range to be programmed and
press return. When the system returns:

ENTER HEW COS5....._

enter data from Table 4-4 and press return. The entire range is
now assigned that code type. The * prompt will display,
indicating that the entire range has been programmed.

{c) Global Programming

When the system promphs:

EHTER EXCHANGE. .. (HHH)

enter 2090 and press return., When the system prompts:

Up TO AND IHCLUDE ..::-

enter 999 and press return. When the system returns:

ENTER NEW COS....._

enter data from Table 4-4 and press return. The entire table is
now assigned that code. The * prompt will display, indicating

that the entire table has been programmed.

To check the Class of Service for an area code, when the system
prompts:

ENTER EXCHAKNGE... [NNH)_

enter area code to be checked and press return. When the system
prompts:

UF TO AND INCLUDE. ...
press return.

The CO5 RECORDED/NEW.... prompt will display the Class of Service
data for the area code.
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Example:

If area code 212 will be accessible only to stations with Class
of Service 1, enter 1 beneath bit 1 on Table 4-4. The resultant
binary number @@@0CRll is converted te hexadecimal A3 and entered
in the "HEX" column.

Default Value: @1 (fully restricted for C0S 1 through 5)
Conditions:

{a} Emergency Assistance numbers should always be accessible to
every station in the system that can dial outside calls (entry
1F) .

(b} 'K' --> C0O5 ALOWED AREA CODRES programming may be used to
allow stations with Classes of Service 3 and 4 to dial 1 + 7-
digit numbers to which they normally would be denied access. To
accomplish this:

(1) Designate the exchange to be allowed asz type 81 (in "A' —->
OFFICE CODE TYPES). Indicate on Table 4=3 that this exchange
has special programming.

(2) In "K' ==>» (05 ALOWED AREA CODES, enter 82 (hex) for the
exchange if C@S 3 should be able to dial it; enter 18 (hex)
for C45 3 and 4. Record this programming in the margin of
Table 4-4, Since the least significant bit will always be
added by the system, these entries will display differently
when checked. Entry @8 (hex) will display as @9 (hex); 1B
(hex) will display as 19 (hex}.

(e} If the call iz placed without a leading 1, the system
assumes that the code is a local exchange {(office code) and
allows any 7-digit dialing. If the call is placed with a leading
l, the office code is Toll Restricted as if it were an area code.
1l 4 HHX 4ponn apd L 4+ HPX + HHY + nnnn dialing is allowed.

{d) Use this type of programming only for those codes which
regquire special treatment.

Related Programming:

'8! ==» GESY¥STEM FEATURES
'2' =-=» OQFFICE CCDE TYPFES ko assign a type to each area code.

Feature Reference:
Class of Servioe

Placing a Call
Toll Restriction
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Field: '"E' —--» EXTERNAL QUTPOTS

AocessT

While in the '5' —->

BIT XNUMBER 7 B
FUNCTION |HIGHT|BGH
oUTPOT. . 81. . COHTROL
ALTERNATE AUDIC PORT
OUTEOT. .82 . . CONTROL
ALTERNATE AURIO PORT
OUTPOT. .83 .. CONTRAOL
ALTERHATE AUDID PORT
OUTFUT. . B4 . . COHTROL
ALTERHATE AUDID PORT
QUTEUT. . B5. .,CONTROL
ALTERNATE AUDIO PORT
CUTPUT. . 86 . .CONTROL
ALTERENATE ANDIO PORT
QUTPUT,. .47 . .CONTROL
ALTEENATE AODIO POET
QUTPUT. .98 ., ,CONTROL
ALTERNATE AUDIO PORT

The QUTPUT..OLl..CONTROL

PROGRAM '5' —->

S5YSTEM FEATURES March 198%

SYSTEM FEATURES program, press the E key.
The following sub-fields are available to be programmeds:

5 4 3
PAGE

I5...24@
IS, . NONE
IS5...2d
IS5, .HONE
I5...20
I5..HOME
I8...20
I5. . .HOME
I5...20
15, BHONE
I15...2d
1%..5OKNE
I5...28
15, .NOKE
IE-I--I--!ZE
15, .HONE

I15,.../ALTERNATE

l 2 1 @
|BG-DZ| ON |C-OFF

AUDIC PORT I5... sub-

fizld iz the First sub=field that is accessed. Each successive
sub-field is accesced after the previous sub-field is programmed.

Description:

External Page, Background Music and night mode ringing is output
from the system at Alternate Audio Ports. Unused station
positions on a B-8S5CU-C PCB may be used as Alternate hudic Ports.
The 'E' ==3> EXTERNAL OUTPUTS field assigns which unused station
ports will receive External Page, Background Music and night

ringing.

Instructions:

The 'E' --> EXTERNAL OUTPUTS field uses eight control bits,
shown on the External Outputs bit graph, defined as follows:

Bits 0 through 4 - npobt used

Bit 5 = PFage (PAGE)

on the External Outputs bit graph, a 1 below bit 5 indicates
that Page audio will be output from the designated Alternate
audioc Port. A § indicates that page will not be broadeast.
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All Call Page and one Eone Page is broadcast from each
Alternate Audio Port. The Zons Page assignments are as

foellows:
ocuTEOT SONE PAGE
g1 @1 {dial &1}
B2 gz (dial &)
a3 A3 [(dial &3)
F4 d4 {dial 6d)
as B5 (dial &5)
i da (dial B&)
) 7 (dial &7)
Ga @8 (dial BE)

Bit & = Background Music ([B3M)

On the External Outputs bit graph, a 1 below bhit & indicates
that BGM will be cutput from the designated Alternate Audio
Port, A ¢ indicates that BGM will not be broadcast.

Bit 7 - Night Ringing (NIGHT)

on bhe External Qutputs bit graph, a 1 below bit 7 indicates
that night ringing will be ocutput frem the designated
Alternate hudic Port. A @ indicates that night ringing will
not be broadcast.

Enter lz and @s on the External Cutputs bit graph to determine
the paramesters of gach alternate Audio Port to be used. Eight bit
binary numbers will be created. Use Table 4=1 to convert each of
these numbers to hexadecimal, and record the hex eguivalent for
gach sub-field on Table <£-=2.

EXTERHAL QUTPUTS
0T WUMBER | 7 | 8 . 8 3 | o
FURGTICH HPE-ITi BZUW | FAGE FEOZ O | CDFF HEX
DEFALLT 4] i] 1 [} 1] i i] il B}
QUTPUT Of 1 i o Jo |l o |o]o g
OUTPUT 0z | plo| ool
OUTPUT 03 i o le| o | oo
QUTPUT 04 ] w Q S a
QUTPUT 05 ale| ol ofoa
QUTFUT 06 ale| o loloa
QUUTEUT 07 a {2 ] D o
QUTFUT 0B I o |o q o | o
TAQATE-N
Jareiary 1985 Prizted in L1 5.4,
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Example:

Unused station position 32 (port @432) is to be used as an
hmlternate hudio Port to broadecast Background Music. On the
External Qutputs bit graph, enter 1 below bit 6 (for cutput Bl)
and a § For all other bits. The binary number @lPQEEE is created.
Using Table 4-1, convert this binary number to hexadecimal 44d.
snter 4@ for the Output @1 sub-field en Table 4-2.

To assign Output @1 to station position (port) 32, anter B32 as
the Alternate audio Port for cutput EL.

pefault Value:

a1l OUTPUT. .NN..CONTROL I8... sub-fields default to 20 (Page bit
set to 1).

211l ALTEENATE AUDIO PORT I5.. sub-fields default toe HNONE
Conpditions:

(a] To aveid page volume fluctuations in the system, leave the
OUTPUT, .NN. .CONTROL [5... sub=fields defaulted to 2@ if the
alternate sutputs are net going to be used.

(b) Alternate Audio Ports reguire a B-85CU-C PCH.

() 0 audible from Private Lines and non-UNA lines will not be
2ent toe the Altsrnate dudic Forts.

(4) The system ignores any 'BE' —-» STATIONS FEATURES
programming made for an Alternate Audic Port.

Related Programming:

'E' --» STATIONS FEATURES
PAGE ZONE RECEIVED..... S0 that stations which will hear the
Alternate Audio Port Zone Page are in the same Page Zone as
the Alternate Audio Fort.
PRIVATE LINE...vaa- I5... to assign lines as Private Lines.
Private lines will neot output to the Alternate Audio Ports.
'8! -=» GS¥5TEM FEATURES
'pl _.» [0 TYPE to assign lines as UNA lines. Lines not
assigned as UNA linmes will not activate the Alternate audio
BPoOrEs.

Feature Reference:
Music on Hold/Background Music

Paging
Night Service



-
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Field: 'M" --»> QUT KEYS GROURS
Access:

Wnile in the '8" ==> EYSTEM FEATURES program, press the N kevy.
The following fields mayvy be programmed:

QUTGOING KEYS FORMAT

OUT_KEY # @1 SELECT GROUP # _G1_
OUT_KEY & @2 SELECT GROUP # — @1~
OUT_KEY # @3 SELECT GROUP # _@2
OUT KEY £ @4 SELECT GROUP # @2
OUT_KEY # @5 SELECT GROUP # @3
OUT_KEY # @6 SELECT GROUF £ 03

Description:

The 'N' --> OUT KEYE GROUFS field selects the line groups
accessed by sach of the outgoing lione kevs (kewvs B8=13) on
multibutton telephones. When an outgoing line key is pressed, the

highest numbered available line in the assigned line group is
seized,. More than one key may be assigned to the same line group.

Instructions:

on Table 4-Z, enter the line group number that should be accessed
by each of the six outgeing line keys (keys 8-13). Refer to

'G" ==> CO GROUPS programming for line group assignments.
Example:

If cutgoing line key 1 (key B) should access line group 3, enter
83 for the OUT_KEY 4 @1 SELECT GROUP 4 _ sub-field on Table 4-2.

Default Value:

The default key assignments are as follows:

KEY GROUP
QUTGOING KEY 1 (KEY 8) a1
OUTGOING KEY 2 (KEY 9) gl
OUTGOING KEY 3 (KEY 14) B2
OUTGOING KEY 4 (KEY 11) ¥z
DUTGOING EEY 3 (EEY L12) #3
OUTGOING KEY 6 (KEY 13) . a3
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Conditions:

fa) If LCR is installed, ocutgoing keys 12 and 13 will access
LCR, not the line groups assigned in 'N' ==» OQUT KE¥S GROUPS
programming .

(k) Outgoing line keys cannot access Private Lines designated in
tg' -=» STATIONS FEATURES (PRIVATE LINE....... IS5...)
programming.

{c] A multibutton station user cannot use an outgoing line key
to seize a line if access is net alse granted in 'E* ==» STATIONS
FEATURES (00 ACCESS [MNW..HWN] IS..) programming.

{d] When all of the lines assigned to an gutgoing line key or
gqroup of keys are unavailable (i.e., either busy or ringing in},
the line key LEDs will illuminate on all the multibutten
telephenes, If this happens freguently, it can be used as an
indication that more lines need to be added to the lins group.

Related Programming:

Fgl —->» SYETEM FEATURES
'G' —--3 {0 GROUPS to assign lines to line groups.
'p! ——% O TYPE Lo designate line type.
"E' -=-3 STATIONS FEATIRES
o0 ACCESS  [NM..NN] IS.. to grant outgoing access for lines on
a station by station basis.
PRIVATE LINE..... .+I5... to assign a Private Line to a station.

Feature Eeference:

Least Cost Routing
Flacing a Call

4-35
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Field: "F' —-> SY¥S5TEM OPTIONS

The options available are shown below, with the default walues in
parentheses,

option Bl (¥YES) = Enable LCR to Override COQ Access

option @2 ({YEE) - Enabkle Music on Hold

Option B3 (YES) - Enable Conference for Outgoing Line Key

Option @4 {NO) = Enable Single Line Telephone Distinctive Ringing
optien B5 (YES) - Line Supervision

Option @6 (MO) = Enable Forced Intercom Ringing

Option B7 (YES) - DTMF Speed (Half/Full)

Option @8 (KO) - Drop Pulse Supervision
option @9 (YES) - Reserve Link for CO Ringing
Optien 18 (¥ES) = not used

Jpticon 11 (¥ES) - net used

Optien 12 (KO} - not used

Optien 13 (¥YES) = Enable SMDR for Long Distance Calls

Ooptien 14 (NO) = Enable lé-digit Limit for Manual Dialing
Option 15 (¥ES) - Enakle SMDE for Calls to Outside Operator
Optien 16 (NO) = Enable SMDE to Print Speed Dial Bin Numbers
Ooption 17 (¥ES) - Enable SMDR for Local (7-digit) Calls
Opticn 18 (YES) = not used

Qption 19 (¥YES) = Enable Call Forwarding Eeep

hooess:

While in the 'S' -=> SYSTEM FEATURES program, press the F key.
The following prompt is displayed:

S¥5 OPTIOHW EDIT

ENTER OPTIGHS%..
CPTION EWNABLED...HH..

The prompt for Optien @1 is displayed first. Press the carriage
return repeatedly to screoll down through the prompts for options
2 through 1%2.

Description:

The 'F'" =--» SYSTEM OPTIONS field allows miscellaneous system
options to be programmed.

Instructions:
Refer to the specific sub-fields that follow.
Example:

Eefer to the specific sub-fields that follow.
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Default Value:

Eafer to the specific
Conditions:

Fefer to the specific
Eelated Programming:
Eefer Lo the specific
Feature Reference:

Refer to the specific

"gf =3  SYSTEM FEATURES March

aubh-fields that [ollow.

sub=fiamlds that follow,

guh-fields that follow.

ank-fields that £follow.

1985
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Sub-Field: OEPTION ENABLED...H81.. (Enable LCR to Owerrides CO0
Accoss)

ACCces5s532

Whnile in the '§5" ==> SYSTEM FEATURES program, press the F key.
When the system prompts: ENTER OFTION #.., press carriage return.

Description:

This option allows LCR to override "E' —-=» STATIOHS FEATURES [CO
ACCESS  [NN..NN] IS..) programming when routing a call for a toll
restricted telephone. When option 81 is enabled, the lesast
expensive route (line) for the call is selected; CO ACCESS
programming is ignored. If eoption 2l is disabled and LOCR selects
a line for which access i3 denied, the call will net go through.

Instructions:

On Table 4=2, enter ¥ if LCR should be able to override C0 access
assignments; N if not.

Example: not applicable
Defaalt value: YES

Conditions:

Option @1 has ne affect on how calls are placed using outgoing
line keys 8=11.

Belated Programming:

*§' —~=» BSYSTEM FEATURES
'L' ==» LEAST COST ROUTING to program LCR.
'G!' ==» (CO GROUPS to assign lines to groups.
"W' —-» OUT KEYS GROUPS to assign line groups to the outgeing
line kKevs.
'"BE' ==> STATIOHNS FEATURES )
OO0 BCCESS  [MM..HM] IS.. te configure CO access on a statbion-
by=station basis.

Feature Reforence:

Least Cost Rouking
Placing a Call
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Sub-Field: OPTION ENABLED...€2.. (Enable Music on Held)

ACcess:

While in the '&' -=-> GSYSTEM FEATURES program, press the F key.
When the system prompts: ENTER OPTION #.., enter 02 and press
carriage return.

Description:

If the system is eguipped with an cpticnal music source, this
option allows callezs on Hold to receive Music on Held.

Instructions:

on Table 4-2, enter Y if callers on Hold should receive Music on
Hold; W if they should not.

Example: not applicable

Cefawlt Value: YES

Conditions:

an external music source must be installed.
Felated Programming: not applicable
Feature Reference:

Music on Hold/Background Musie
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Sub-Field: OPTION EMABLED...$23.. (Enable Conference for Qutgoing
Line Eevy)

ACCess:

While in the 'S§" ==»> ESYSTEM FEATURES program, press the F Key.
When the system prompis: ENTER CPTION #.., enter 83 and press
carriage return.

Description:

Enabling option #3 allows a multibutton telephone user to place
a?d join in Contference two outside calls using the same outgoing
line kevy. If option #3 is disabled, this feature is not allowed.
This option is used when each ocutgoing line key is assigned to a
line group, and the user wishes to place and join in Conference
twoe calls using the szame line group, It is alsc useful for
placing and Conferencing two calls using the same LCR key.
Instructions:

on Table é=2, enter ¥ 1f z multi-line Conference should ke
allowed using the same outgoing line key; N if not.

Example: not applicable

Default Value: YES

Conditions:

{a) For option €3 to function, the line group accessed by
pressing the outgoing line key must contain at least two lines,

If only one line is available, the facility will be denied.

tb} If placing the initial call uses the last available line in
the line group, the facility will be denied.

Eelated Programming:

's' --> GSYSTEM FEATURES
'L' --> LEAST COST ROUTING to enable LCR.

"G o—=> Q0 GRQUPS Lo assign at least twoe lines to each line
group.,

W' o —=> QUT KEYE GROUPS to assign line groups to outgoing line
keys.,

'F' —=> ZESY¥5TEM OPTICOHS

OPTION EMRBLED...EBl.. toc allow LOR to bypass CO access
programming .
'E' ==>» ETATIONS FERTURES
OO ACCEES  [HM..HH] IS5.. to copnfigure €0 access for the lines
in each line greoup, onh a station-by-station basis.

4-6F

-
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Feature Reference:

Confgrence

Least Cost Routing
Line Groups, Outgoing
FPlacinmg a Call

lsl

-3

4-61

SYSTEM

FEATURES

March 1985
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Sub-Field: OPTION EMABLED...d94,. (Enable S5ingle Line Telephone
Distinctive Ringing)

ACcess:

While in the 'S$' --> SYSTEM FEATURES program, press the F key.

When the system prompts: ENTER QPTION #.., enter @4 and press
carriage return.

Description:

Distinctive ringing allows users of single line (2509 type) and
one butten telephones to differentiate hetween Intercom and
putside calls. If this option is enabled, outside calls will ring
with two short ring bursts foellowed by a 4.5 second pause;
Intercom calls will ring with a 1.5 second burst followsd by a
4.5 second pause. If this option is disabled, all calls ring
Wwith a 1.5 second burst followed by a 4.5 second pause.
Instructions:

On Table 4-2, enter ¥ for Option @4 if distinective ringing for
gingle line and one button telephones is desired; N if not.

Example: not applicable
Default Valoae: HNO
Conditions:

This option pertains only to single line (258@ type) and one
button telephones,

Related Programming:
*E' ==> STATIONS FEATURES ) .
TYFE 0OF PHONE...-..s +ss Bssigned as 588 for all single line
(2509 type) and one button telephones.
Feature Reference
answering a Call

Distinctive Ringing
Intercom

§-62
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sub=Field: OPTION EMABLED...#5.. {(Line Supervision])

Access:

While in khe 'S' ==» SYS3TEM FEATURES program, PLEesSs the F keay.
When the system prompts: OPTION ENABLED $.., enter @5 and press
carriage return,

Description:

When a line is seized, the system will supervise that line for
loop current provided opticen 95 iz enabhled. If the system does
not detect loop current within two seconds, it will assume that
the line is defective and automatically reoute the call to the
next lowest numbered line in the same line group as the initial
call. If If the next lowest numbered line is alsc defective, the
sall will be rooted through the remaining lines in the group
{from highest to lowest) until a good line is found.

If option B5% is disabled, the line is not supervised for loop
current and the system will not autematically disconnect from a
bad CO circuit.

Instructions:

on Table 4-2, enter Y if the system should supervise lines for
loop current; M if not,

Example: not applicable
pefanlt Value: YES
Conditions:

Line supervision doss not apply for systems with Least Cost
REouting.

Related Programming:

'§' -=-» EYSTEM FEATORES
'"G' ——5 20 GROUPE to program lines into groups.

Feature Reference:

Placing a Call
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Sub-Field: OFTION ENABLED...®6.. (Enable Forced Intercom
Ringing)

hooess:

while in the 'S' --> SYSTEM FEATURES program, press the F key.

When the system prompts: ENTER OPTION #.., enter @6 and press
carriage return,

Desceiption:

I1f enabled, Option @6 forces all Intercom calls to ring, rather
than be voice announced.

Instructions:

On Table 4=2, enter Y if all Intercom calls should ring; H if
voice annocunced calls are permitted.

Example: not applicable
Default Value: NO
Conditions:

I1f this option is disabled, each key telephone user can select
the mode (ring vs. wvoice announce) of each Intercom call placed.

Related Programming: not applicable
Feature Reference:
Forced Intercom Ringing

Intercom
Handsfree [(Speakerphong)
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Sub-Field: OPTION ENABLED...87.. (DTMF Speed [Half/Full])
Access:
while in the "S8' —--» SYSTEM FEATURES program, Press the F key.

When the system prompts: ENTER OBTION $,,, enter @7 and press
carriage return.

pescription:

poption @7 determines the speed at which the system dials DTHMF
digits when using speed Dial, Last Humber Redial and Save. When
optien 7 is enabled, the dialed digits are 68mS on, &6dm5 off
(i.e., full speed). When oOption @7 is disabled, the dialed digits
are 128ms on, 128ms off {i.e., half speed].

Instructions:

For Option @7 on Table 4=-2, indicate if DTMP dialing of stored
numbers sHould be full speed (¥} or half speed (N).

Example: not applicable
Cefault value: YES
Conditions:

The speed at which stored numbers will dial is set for
cempatibility with the telco or PBX.

Related Programming: not applicable
reature Reference:

Last Humber Ekedial

Flacing a Call

Save
Spead Dial

4-65
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Sub-Field: OPTION ENABLED...0B... (Drop Pulse Supervision)
AcCess:

While in the 's5' --> S¥Y5TEM FEATORES program, press the F key.
When the system prompts: ENTER OPTION #.., enter @8 and press

cacrriage return,

Cescription:

The system has the ability to drep a call that has been placed on
Hold and abandoned by the outside party. If Option 0B i3 enabled,
the system will not drop an abandoned call on Hold, If Option @8
iz disabled, the system will disconnect from an abandoned call on
Hold.

Instructions:

If the system should be able to drop abandoned calls on Hold,
enter ¥ on Tabhle 4-2; ¥ if not.

Example: not applicable
Default Vvalue: HO
Conditions:

This sub=field is meaningful for both DTMF and Dial Pulse lines,
and only for calls on Held.

Related Programming: not applicable
Feature Reference:

Haold

4-66
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Gub-Field: OPTION ENABLED...#9.. (Reserve Link for CO Ringing]
Access:

While in the 'S' --» SYS5TEM FEATUREE program, pPress tha P key.
when the system prompts: ENTER OPTION #.., enter @9 and press
carriage return.

Description:

I1f option @% is enabled, an Intercom link iz exclusively reserved
for incoming €0 line einging (incoming CO Audible). This assures
that an incoming call will riong as soon as the LED for that line
starts to flash (i.e., as soon as ring detect occurs). If this
option is disabled, ringing for incoming calls will use one of
the links shared for Intercom functions.

Instructions:

For this option on Takle 4-2, enter ¥ 1f a dedicated CD audible
link is reguired; W if not.

Example: not applicable
pDefault value: YES
Conditions:

If a high velume of Intercoem traffic is not anticipated (blockage
is unlikelvy), enabling this ecpticn is not required.

Related Programming:
FRE' -=» STATIONS FEATURES
co AUDIBLE [HN..NN] IS.. to assign ringing and incoming ACCess
toe lines.

Feature Reference:

Answering a Call
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Sub-Field: OPTION ENABLED...l3.. {Enable SMDR for Long Distance
Calls) d

ACCESS

While in the "8' —-% SYSTEM FEATURES program, press the F kev.
When the system prompts: ENTER OPTION #.., enter 13 and press
Ccarriagse return.

Description:

Znabling Option 13 allews the SMDR to print the following types
of calls:

1l £ NHNX + nnnn
d + NHX + onnn
1l + NPX + MNHX + onnn
@ + NPX + NNX + nnnn

where WNHX is an office code (exchange), NPX is an area code and
nonn represents any local zddress dialed.

Instructions:

For Option 13 en Table 4-2, enter ¥ to turn on the SMDR for

1 + HNX + nnnn, & + NMNX + nnnon, 1 + NBX + WNX + nnnn and @ + NPX
+ HRX + nnnn calls; W £o turn i€ aff.,

Example: not applicable

Default Value: YES

Conditions:

f-digit (NNX + nnnn) calls will enly be printed if Option 17 is
enabled.

Related Programming:

'8' -=>» EY¥STEM FEATURES
M' —-=> TIMERS
SMOE TIMER..(5EC) ...ss-.. k0 Set the minimum duration of
ourtgoing calls that print on the SMDR,
'F' ==» EYSTEM OPTIONE
DPTION ENABLED...l7.. ko enable the SMDR for 7-digit calls.

Feature Reference:

Placing a Call
SHDER
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cub-Field: OPTION ENABLED...14... (Enable 16-digit Limit for
Manual Dialing)

Acocess:

Wwhile in the '5' --> SYSTEM FEATURES program, press the F key.
when the system prompts: ENTER OPTION 7.., enter 14 and press
sarriage return.

Description:

manually dizled outgoing calls from Toll Restricted telephones
can be resktricted to 16 digits, if desired. This would prevent a
gger from manually dialing an OCC access or security code, and
then dialing a 1@ or L1 digit leng distance call. The dial pad
would be cut off after the 16th digit. Enabling Opticn 14 will
sause the dial pad to be cut off after 16 manually dialed digits.
1f option 14 is disabled, the dial pad will never be cut off.
Instructions:

For Optien 14 on Table 4-2, enter ¥ if the dial pad is to be cut
off after 16 digits; N if it should not be cut off.

Example: not applicable

Default Value: HO

Conditions:

The first digit dialed is not counted for Option 14 restrictions.
The total number of digits that can be dialed 1f Option 14 is
enabled is 17.

Related Programming: not applicable

Feature Reference:

Flacing a Call

4-649
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Sub-Field: OPTION ENABLED...l15.. (Enable SMDR for Calls to
outside Operator)

Access:

When in the "5' --» SY¥YS5TEM FEATURES program, press the F Key.
When the svstem prompts: ENMTER QPTION #.., enter 1% and press
carriage return.

Description:

Bll calls to an outside eperator will be printed on the SMDR if
gption 12 is enabled. Only stations with Class of Service € are
permitted to dial an outside operator. If option 15 is disabled,
calls to an ocutside operator will nokt print.

Instructions:

On Table 4=2, enter ¥ for option 15 if calls to an outside
operator should print; W 1If not.

Example: not applicable
Default valus: YES
conditions:

B + HPX 4 HNNX + nnnn and @ + NNX + nnann calls are enabled for the
EMODE by option 13.

Felated Programming:

T8' ==p SYSTEM FEATUERES
'F' =mp SYSTEM QOFPTIONS
OPTION ENABLED...l3..to enable SMDR to print @ + NPX + NWHX +
nnon and @ + HNX + nnnn calls.
OPTION ENABLED...l7.. to enable SMDE to print HNY + nonon
calls.

Feature Referepnce:
Class of Service

FPlacing a Call
SHMDR

4-78
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Sub=Field: OPTION ENABLED...l6... (Enabkle SMDRE to Print Speed
pDial Bin Humbers)

Aeocess:

While in the "S' ==» SYSTEM FEATURES program, press the F key.
When the system prompts: ENTER OPTION #.., enter 16 and press
carriage return.

Description:

The SMDR will print the bin number of every Speed Dial number
dialed when Option 16 is enabled. Station Speed Dial bins ate
printed on the SMDE =5 281 through El4. System Spesd Dial bins
are printed as 568 through 59%. If two Speed Dial bins are
chained, both kin designations will be printed. If more than two
speed Dial bins are chained, the first and the last bin numbers
Wwill be printed.

option 16 will also indicate if a call has been placed using Save
and Last Humber Redial. Saved numbers are designated by ESV; Last
Number Redialed numbers are designated by ERD.

Instructions:

For Option 16 on Table 4-2, enter Y if Speed Dial bin, Save and
rast Number Redial designations should be printed on the SMDR; H
if not.

Example: not applicable

efault wValue: HO

Conditions:

options 13, 15 and 17 determine which numbers will print on the SHMDR.
Related Programming:

'8' —=» SY¥STEM FEATURES
'F'" —==> SYSTEM QPTIOHS
QOPTION ENABLED,..13.. to enable 1 + MMX + nnnn, 1 + NPX + HHX
+ nnnn, @ + NNX + nnnn and @ + HPX + HNX + nnnn calls to
print.
OPTION BEHABLED...15.. o enable SMDR to print '@' calls to an
cutside operator.
OPTION ENABLED...Ll7.. to enable NNX + nnnn calls to print.

Feature Beference:
Flacing a Call

ZHMDER
Speed Dial
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Sub=-Field: OPTION ENABLED...l17.. (Enable SMDE for Local [7-
digit] Calls)

ACCBeSSs:
“hile in the '3' --> S¥STEM FEATURES program, press the F key.

When the system prompts: ENTER OPTION #.., enter 17 and press
carriage return.

Description:

1f Optien 17 is enabled, all local (7-digit) calls will be
printed on the SMDR., If Opticn 17 is disabled, local calls (HNX +
nnnn) will oot print.

Instructions:

For Option 17 on Table 4-2, enter ¥ if 7-digit calls should print
on the SMDR; N if not.

Example: not applicable
Default Value: YE§
Conditions:

fa) The duration of the local call must exceed the SMDRE
TIMER..(5EC) cuvuvenns interval.

{b) If Option 13 is disabled, only local calls will print on the
EMDR,

Felated Programming:

L . SEYSTEM FEATURES
MY == TIMERS
SMOR TIMER. .. (S5EC) cuuuwmens to set the minimum durtation of

gutgoing calls that print on the SMDER.
Bl mml SYSTEM QPTIONS
OPTION ENABLED...13.. to allow 1 + HNX + pnon, 1 + NEX + WNX
+ noan, B + WWX + nnnn and F + HNPFX + WHX + nonn calls to
print.
OPTION ENABLED...l15.. to enable SMDE to print "@' calls to an

cutside operator.
Feature Reference:

Flacing a Call
SMDR
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gub=-Field: OPTION ENABLED...l9.. (Enable Call Forwarding Beep)
Access:

While in the '8' -==% SYSTEM FEATURES program, press the F key.
When the system prompts: ENTER oPTION #.., enter 19 and press
carriage return.

Description:

Whern & station is in the Call Forwarding mode {i.e., all calls
have been forwarded to another station), the speaker will
hroadcast a short beep every l20 seconds. This beep serves as a
reminder that calls have been forwarded. If this option is
disabled, the Call Forwarding beep will net cccur. Disabling
option 19 will also cancel the Message Waiting beep.
Instructions:

For Option 19 on Table 4-2, enter ¥ if the Call Forwarding
reminder beep is desired; N if not.

Example: not applicable
Default value: YES
Conditions:

Call Forwarding can only be initiated from multibutton
telephones, The attendant cannot initiate Call Forwarding.

Felated Programming: nones
Feature Reference:

Call Forwarding
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PROGRAM "E' —-> STATIONS FEATURES

Field: 'E' —--> STATIONS FEATURES
ENTER STATION HNIMBER, .

Access:

Press the M key to enter the programming mode. Once the main menu
is displayed; press the 3 Key. The system prompts:

ENTER STATION NUOMBEER..

Enter the number of the station to be programmed and press the
carriage return. The following prompt is displaved:

PROGRAMMING STATION.....

Each of the fields shown bhelow can be accessead, one at a time, as
the previcus field is programmed.

FORT HNUMBER...eeuou:nenn N
TYPE OF PHONE: o 644444 KEY

H':'T_LI.}:E :'EE'..II+1++++|1+++':

CLASS OF SERVICE........008
O AUDIBLE [@l1..88) IS..*
0 AUDDIBLE [W9,..18] IS5..*
o0 AUDIBLE [17..24) I8..%
CO AUDIRLE [25..32) IS..*
C0 ACCESS [@1..688) Is..*
C0O ACCESS [¢9..16] IS..*
=

0 ACCESS [17..24]1 1Is..
0 ACCESS  [25,.32) IS..*
RECEIVE BLL-PRGE.......YES
EARRGE M EMABLED....NO
BLOCK BARGE EHBBLED....HD
HIGHT RING EMABLED, ..YES
ODIL OFF HOOKE SIGHAL.....HO
DIAL C.0. GROUP..2ewwss.HO
CAMP=-0ON ORIGINATE....YES
CAMF-0OHN RECEIVE. wus.. YES
FAGE EONE RECEIVED..... *
FICK UP GROUP IS..ewe...B8
PRIVATE LINE..wss..15...HONE

*# pDefault assignment depends on station number. Refer to the
individual sub-fields for default wvalue,

Description:
Each station in the system is individually programmed for various

options. These options are assigned in the 'E' --> STATIOHNS
FEATURES program,
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Instructions: Refer to the fields that follow.
.Example: Eefer to the fields that follow.

Default Value: Refer to the fields that follow,.
Conditions: Refer to the fields that follow.

Belated Programming: Refer te the fields that follow.

Feature Reference: Refer to the fields that follow,
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Field: EORT MUMBER. « ¢ s s 2 655822
Aocess:

The PORT NUMBER.......i.u... field is displayed after the ENTER
STATION NUMBRER.. field is programmed.

Description:

Each station in the svystem is assigned to a port. A port is a
fised location (position) in the K8U, although the station number
assigned teo each port can ke changed. This facility allows for a
Flexible Numbering Plan, eliminating the need to reconfigure the
installation if stations are moved., Station programming follows
the stztion numbers, not the port numbers,

Instructions:

0o Table 4-3; enkber the number of the port (BBl through 128) to
which each staticn iz te be assigned, if different from the
default value.

BExample:

In genecral, this field is programmed on an individual basis as
the installation changes. To swap the port assignments for
stations 381 and 332, on Table 4-5% enter PORT
NUMBER. . uassesssss.832 £for station 391 and PORT

HUMBER . ussnammussa @1 for statien 332, Station 3Pl is now
assigned to port @32; station 332 is assigned to port @4l.

Default Value:

K5U
sTATION FORT STATION FORT
ML . . . . . 44l ity .. . . . 817
g2 . . « » GB2 3lg . . . . . @18
3d3 . . . 343 il . . . . . B19
ide . . . . . BG4 229 . . . . .+ @24
3ds . . . o+ @85 K O - . §
3gE . . « + UBEB S
] [ I 323 L . . . . B23
g . . . . . GE8 T - e
3@ .. . . . @@9 325 . . . . . @25
3ld . . . . . 818 126 . . . . . 826
311 . . . . . Bl 32T . o« s o« B2T
32 . . . . . 812 zg . . . . . B28
2: .. . . . Bl3 329 . . . . . B29
314 + . . . . Al4 iz . . . . . B39
315 . . . . . B15 331 . . . . . H31
3le . . . . . 916 332 . . . . . B32
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333
334
335
336
337
138
33®
3449
341
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343
344
345
346
347
3ad

402
43
484
465
4486
4387
408
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411
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al3
414
415
4186
417
418
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4z1
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423
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430
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ESU (Cont'd)

PORT STATION

B33 349 ., . .
034 2358 + . . -
@35 353L + . -
d36 352 4 0 4 .
@37 353 + .+ . -
@38 35d . .
B3 355 . . #
(L1 356 . « .
gdl K
@42 358 . . . .
ez 35% . .+ .
@44 L
45 isel . . .
ddh 362 . . .
@47 K -
d48 491 . . . .

Expansion Cabinet

P65 434 . . .
g66 435 . .

gaT 436 . . .
g6ad 437 . . .
@69 438 . . .
g7a 43% . . . .
@71 448 . . . .
@7z 441 . . .
@73 442 . . .
@74 443 . . .
875 444 . . . .
@76 445 . . . .
a77 446 . . . .
g7a 447 . . . .
g79 448 . . . .
R 449 -
gal 458 . M-
ga2 451 . - a
Bad 432 . .
Ho4d 453 . -
Fa3 @34 . .
gae 453 . . . .
@g7 456 + + . s
gag 437 . . . .
gag 458 . . . .
goa 453 . . . .
g9l 46@ . . . .
@92 461 . . .
@93 462 . . . .
B4 463 . . .
aas 464 . . .
@36 465 . .

- - - - W - -+ - + * L + L L] L] L] L L]

e e
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PORT

a4
@od
251
@52
@53
@54
@253
856
@57
gha
@59
Eea
g6l
gez
g463
@ed

ag7
@ea
a9
1ad
141
1ad2
183
144
185
186
187
188
lag9
11@
111
112
113
114
115
114
117
118
119
124
121
1232
123
124
125
126
127
128
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Conditions

Do not assign two statiens to the same port.

"E' --> STATIONS FEATURES programming correlates to the station
number, tnot the port number, If the port/station designation is
changed, all of the programmed options are retained with the
station.

Felated Programming: not applicable

Feature Reference:

Flexible Humbering Plan
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Field: TYPE OF PHONE....iuewsns
ACCeasi:
The TYPE OF PHONE.::::nnaa- field is displayed after the PORT

NUMBER. veesrssssss Eield is programmed.
Cescription:
The TYPE OF PHONE field is used to designate the type of

telephone instrument installed at the station. The available
types are;

KEY for a Moltibutton Key Telephone

D88 for a Direct Station Selectien (DS5) conscole

SLI for a Four Button Key Telephone

5¢d for a single line (250F type) or one button Telephone.

NOTE: Single line (258@ type) and one button telephones require
R-BS5LU-8 PCRs to be installed. Refer to Section 5, INSTALLATION.

Instrucktions:
on Table 4-5, enter the type of statien instrument reguired.
Example:

I1f the station being programmed is a Four Butten Key Telephone,
enter SLI.

Defanlt Value: EEY
Conditionz:

{a} The TYPE OF PHONE......... . entry must match the telephone
instrument installed.

(b} Alternate Audio Ports reguire TYPE OF PHONE........ . to be
EEY or SLI.

Felated Programming:
TE' ==» ESTATICNS FELTURES
PORT NUMBER...s2:22... too determine the port assigoment for the
instrument installed.
2! —=2 EYSTEM FEATURES
'p' -=» OPERATORS & DSS to assign operators and DSS consoles.

Faature Reference: not applicable
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Field: HOT-LINE KBY....veuausa
hocess:
The HOT-LINE KEY.....e..... field is displayed after the TYFE OF

PHOME: s s s es++es field is programmed.

Description:

Station pairs can be configured as Hotline partners. This
provides for one button communication, a Busy Lamp Field and call
Transfer between the partners.

Instructions:

on Tabkle 4-5, enter the number of the statiopn that is to bhe the
Hotline partoer for the station being programmed, The Hotline
partner musk be programmed io a similar mannec.

Example:

If staticons 314 and 315 are to be Hotline partners, enter 315 zas
the Hotline partner for station 314. Enter 314 as the Hotline
partner for station 315,

Defauvlt Value:

not assigned {(i.e., each station assigned to itself)

Conditions:

fa} For standard Hobkline operation, each station can have only
one Hotline partner.

(b} The total number of Hotline combinations in the system
cannot excesd 64.

(¢} Only multibutton telephones should be assigpned as Hotline
partners,

{d) The higher number in the Hotline pair is generally assigned
as the secretary/receptionist in an executive/secretary
arrangement. A call transferred Lo a busy executive station will
automatically be transferred to the secretarv/teceptiocnist, If a
call is transferred to an executive who is not busy, the Transfer
will ring at both the secretary/receptionist and the executive.
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{e] As shown below, special applications may reguire Hotline
groups, rather than Hotline pairs. The station assigned as the
secretary/receptionist is the highest numbered station in the
Hotline group. all other stations in the Hatline group have the
secretary/receptionist assigned as their Hetline partner.

SEC/RECE ETATION 314 STATION 349 STATION 3E3
aTATION 211 - HL=311 HL.=311 HL=311 ]
HL=%1@ o
—
v v v

(f] 211 the partoers in a Hotline group receive a LED indication
when the secretary/receptienist goes off hook. The secratary/
recentionist station receives a LED indicaticn only when the
Hotline station to which it is assigned goes off hook.

Tn the above example, 311 receives EL LED only from 31E. Stations
igs, 30% and 319 receive HL LED from 311,

{g) When transferring calls, calls from Ige, 309 and 314 are
Transferred to 211 when the HL key is pressed. A call transferred
from 311, using just the HL key, will go to station 31@.

Felated Programming:
"E' ==» STATIONS FEATURES

TYPE OF PHOHE. . cvauces to assure that only multibutton
telephones are assigned as Hotline partners.

Feature Reference:

Hatline
Transfer
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Field: CLASS OF SERVICE........

Eocess

This field is accessed after the HOTP=LIMNE KEEY....ccecae:. Eield is
programmed .,

Description:

The CLASS OF SERVICE .suiveass field asssigns Class of Service Lo a
station, A station's Class of Service (C0S8) determines the
dialing restrictions imposed on that station. The system has six
Classes of Service (C03), as follows:

Cog 4

Unrestricted. Class of Service @ is permitted to

dial all System Speed Dial numbers and all area

cades, This is the only COS permitted to dial

{telco) operator ("8') calls. Intercom calls are permitted.

cos 1

Class of Bervice 1 is permitted to dial T=digit (HNX + nnno)
and leading 1 7=digit (1 + HNX 4+ onnn) numbers, all System
Epeed Dial numbers and allowed area codes (1 + NPX + NHX +
nnnn) . Inkercom calls are permitted.

cos 2

Class of Service 2 iz permitted teo dial T-digit (HHMX + nnnno)
numbers, leading 1 7-digift ({1 + HHX + nnon) numbers, allowed
area codes (1 + HPX + HNEX + onon) and Svstem Speed Dial
pumbers that do not contain a leading 1 or B, Intercom calls
are permitted,

Cos 3

class of Serwvice 23 is permitted to Jdial T-digib (HHX + pnnn)
numbers, all Eystem Speed Dial numbers and allowed area
codes {1 + HPY + HHX + nnnn). Intercom calls are permitted.
cos 4

Class of Service 4 15 permitted to dial T-digit [(HHX + onnn)
numbers, allowed area codes (1 + HPYX + HHX + nnnn) and
System Speed Dial numbers that do not contain a leading 1 ox
#. Intercom <alls are permitted.

C0s &

Class of Service 5 can dial Intercom calls and all Swystem
Speed Dial calls only.

4-82
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Instructions:

on Table 4=5, indicate the Class of Service for the station being
programmed .

Example:
If the station is to be restricted to dialing 7-digit numbers,
allowed area codes, S5ystem Speed Dial numbers (that do neot

contain a leading 1 or @) and Intercom calls, enter E4 for the
station being programmed on Table 4-5.

Default Value: OG0 {unrestricted)

Conditions:

Class of Service B is the only COS permitted to dial leading @
calls.,

Related Programming:
Pgl o SYSTEM FEATURES
"K' == (0S5 ALOWED ARER CODES to assign the Class of Service
that can dial each area code.
Feature Referenco:
Class of Service

Flacing a Call
Toll Restriction

4=-83
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Field: OO AUDIBLE [@1..98] I%..
O ARUDIEBLE ([@9..16] IS..
Co ARUDIBLE [17..24] Is..
oo AUDIBLE [25..32] I15..

Boccaess:

The CO AUDIBLE [91..d8] IS.. field is accessed after the CLASS

OF SERVICE.......+ field is programmed. After the first CO
BUDIBLE sub-field is programmed, the next CO AUDIBLE sub-field is
accesseaed, !

Deascription:

Stations can be programmed to answer calls and receive ringing on
specified lines. The C0 AUDIELE fields determine which lines will
ring at each station when the system iz net in the night mode,
Bay line that rings can be answered.

Instructions:

on the C0 Audible bit graph, place a 1 below each line that
should ring at the statieon during the day. Place a @ below all
obther lines. The assigoment of ls and @s creates an eight bit
binary number. Use Table 4-1 te convert the eight bit binary
number 2 a two bit hexadecimal number. Enter the hex number an
Table 4-5.

Example:

If station 381 should receiwve day ringing for all 22 lines, enter
a 1 beneath each line on the CO Audible bit graphs. The binary
numbars 11111111 are converted to hex FF and entered on Table 4=3,

Defaunlt Value:

Stations 301l and 382: CO AUDIBLE [6l..d8] I5..FF
' 20 AURDIBLE [@9..16] IS5..FF
CO AUDIBLE [17..24)] IS..FF
20 AUDIEBLE [25..32]) IS5..FF
Station 303: Co AUDIBLE [@l..9B) IS..FF
C0 BUDIBLE [@9..16) IS, .FF
CO AUDIBLE [17..24)] IS..00
C0 AUDIBLE [25..32] IS, .@d
Stations 304-363 & )
AE1=-4065: CO ARUDIBLE [@l..EH] IS..dd
OO AUDIELE [d@9..16] IS..dd
CO AODIBLE [L7..Z4] IS5..90
CO AUDIBLE [25,.,32]) 18..80
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Conditions:

Outgoing calls cannet ke placed unless CO ACCESS has be?enI
granted. The outgeing call may be restricted by a station's Class
of Service.

Eelated Programming:

"§*' -=> SYSTEM FEATURES . _
'G' --» (C0 GROUPS to program lines 1htd groups.
'e' ——» O TYPE to assign type to lines.

"E' —-» STATIONS FEATURES

C0 ACCESS [NN..NWM] IS.. to allow outgeing calls to be
placed on specified lines.

feature Reference:
Answering & Call

split Ringing
Universal Hight Answer
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Field: CO ACCESS [@l..d8] Is..
CO ADCESS [89..18] I5..
COo ACCESS [17..24] I8..
CO ACCESS [25..32] Is..

Aocoess:

The CO ACCESS [@l..88]) I1s5.. field is accessed after the €O

AUDIBLE [25..32] 1s5.. field is programmed. After the first CO ACCESS
sub-field is programmed, the next sub-field is accessed.
Description:

Stations can be programmed te allew ocutgeing calls to be placed
on specified lines.

Instructions:

On the CO0 Access bit graph, place a 1 below each line that the
station can dial out en. Place a ¢ below all other lines. The ls
and §s entered create an eight bit binary number. Using Table
4—11 convert this binary number to its two-digit hexadecimal
equivalent. Enter the hex number on Table 4-5,

Example:

I station 314 should be able to place a call on every outside
line in the system, place a 1 beneath sach line on the bit graphs.
The resultant binary numbers (11111111) are converted to hex (FF)
and entered on Table 4-5,

Default Value: TFF

Conditions:

(a) A station's Class of Service may impose dialing restrictions
on outgoling calls,

{b}_ A station will receive a flashing line key LED and CO
audible for a line only if granted in CO AUDIBLE programming.

Related Programming:

'S' —=» SY¥S5TEM FEATURES

'L' —=» LEAST COST ROUTING to enable LOR, if available.

'G' --=>» CO GROUPS to program lines inte line groups.

"W' -=» OUT KEYS GROUPS to assign line groups to outgoing line
keys,

'F'" ==>» SYSTEM QPTIOHNS
OPTIOHN EMABLED...@l.. to allew LCR to override 0 ACCESS
assignments, if desired.
'"E' ==> STATIONS FEATURES
CLAES OF SERVICE.sseawss to program a station's Class of
Service,
CO AUDIBLE ([MNW..WN] IS5.. to program lines to ring.
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Answering a Call
Class of Service
Placing a Call

Tall Bestriction

lalu_}

STATIONS FEATURES

March 1985



STATIONSE FEATURES March 1985

lEl__:.

FROGEAM

Draft @=1

OB 1 DR

i digniad
CErIFL

LOF WIE

EaE w1l

Cat A

190 W1E

ML 915

EGE WS

WEE WIS

15E viG
HE WIS

SEE WIS

FiE WLS

LS8 ¥iE

02 Wik

B wiE

HeE ._._.._.ml

LPE VLS
arE WLS

SbE WIS

#El LG

LwE wlh

LFE WL
PE WL

drE wis

6EE V1S

HEE W15

LEE VLS

9LE W15

GEE WS
FEE WLS

=

BEE W15

EE]

IRIILEE L)

B T

1
a2
4

HIAANK L8

LAV B |

[ e T
[3:0u Y

LEE ¥1E

LEE ¥1S

CEE WIS

BZE WS

BE WIS

188 Wl

Qi wis

b

PEE WIE

BEE wLE

220 V1S

126 LS

02E wLS

GLE WG

BLE WAE

LML WIE

Bl wlE

[

S WIS

FLT WLE

LLEwIE

ZLE W15

LEE LS

OLE w15

GIE WLS

HIE LS

LIE WIS

WIE WL

| roE s

HIE wLs

LlE Wis

SOE wag

I wis

44

Lined @)

I

LRI

HEFFM 10

(2 oy efed ) pzr-XoL ‘8010 SANIT - S$322Y OO

4-96



T Ty

March 1985

STATIONS FEATURES

TE )

FPROGRAM

Draft @-1

W W P

[ ]

Rk ey
el

Sl YLE

Wil WLS
el R

clF Wis

159 v

RE

Sk VIE

ESE 9IE

L5k VLS

ok wlS

Fhr vLS

k¥ WIS

1 B w5

Zok Wit

1S 1R

Ok wlE

Gkk WlE

ErrwiS

TR

apr J15

Gkl WLS

v WIS

Ex¥ WLl

2rE YAS

| LFP WLE

Ok w1E

LR VLG

b YLE

APk YIS

b ¥LS

SiE WG

VER WLS

LW v

FAMM O

E3EAIN LD

WG A ARy

Gedil LR g
[ard e 8

i ¥lS

ZEF WIS

LEF WLS

GEY wis

BIF WAT

BEF WiE

L8P WiG

IR Y1E

§2F W1E

wER WIS

ok WS

22k 1S

Lik ¥15

0ol WIS

Gl ¥S

Ak 915

tip wis

DI WS

fl WLS

PLF WS

Evk vl

clb W1E

[ S B

oLk ¥1E

Bk 1S

2k 1S

L0 WS

Al WlS

Sl WS

Pk WiE

Edr Wi

20k WiG

LTnfrd 30

s L]

24

ok

CELLIREA]

IR 20

{z oz efed ) gZ1-X2L "7 10 SINIT - 5322V 02

4-97



March 1985

STATIONS FEATURES

IEI-‘—}

PROGRAM

Draft @=1

WG PR

EEGI AR
L

10 WS

EBE WLS

206 g
156 VLS

08E WIS

BhE WIS

i5e WL

£5E WIS

458 WIS

HHE WL

PEE VLS

£5E WL

LEE WIS

2HE WL

05 W15

Grl vls

el WLS

LRl LS

aet Y1S

HrE WS

PRl WL

|
o

E A F

29 W1S

LR WIS

dvE v1E

&t ¥lS

QEE WIS

T A

9L W1S

SEE 1S

P WIS

ET W1S

LEL L

Ik

4]

l

3

gl

LVivad3d

R

L]

uﬂi:E_

LA

EEG1 AemeiE]
AL

ZEE YIS

IEE W15

IEE ¥1S

608 VIS

BZL WiE

L5 WIS

BIT WIE

CED WIE

PEE WS

EEC ¥1E

ZEEW1E

12E WS

02k 1S

HIE ¥LS

HIE WIS

LIEWLS

GIE WIS

HIE WIS

PIE WS

EIE WS

L1EwES

LR WAS

L wis

BIE WIS

BE LS

I0E WIS

R WL

G WAS

e WAS

B WA

ol WA

Lo YLS

dd

LI E0)

LE gl

TS

i

i

*i

Al

SR DO

=

K

i

BEFAINN j

[z o) ebed ) gZ1-X2L ‘91-60 S3NIT - 5323V 02

i

4-98



March 1985

STATIOHNES FEATURES

- —

PROGEHAM

Draft @-1

[ T,

W g wagl dangey ORI R TR L
Ofndrl HH

Sak VIS " | 7 vig

T 8k 1S [ ZEF V15

= b ¥IS \E¥ Y15

B - Ok WIS DEF WS

T Twrvs - G2 Wl

06 VLS N BEZF WIS

BSF WG T 120 WIS

ik vi5 azp Wis

1 Sk V1S — S2b 1S

— Wit IS . TR

5ok WIS . TEr YIS

B - Y5k wlE N Eor WiS

ESF VIS . 12k wiS

Tok W1E o 2F VLS

— T s vis _ T Ewrvis

- 05k 1S . BLF WS

Brk V1S . o LIF WIE

BFE VLS : Db W%

n kb WG e SLE WIS

. arr VIS ) Pk ¥1E

Sbv W15 EiE VIS

FhE PLS o i WIS

£ LS 1IF YIS

- 27 WIS 01F ¥15

- v WS = ROF WIS

0¥ VIS 0k VS

EEF wiG e L0F 715

T Eer s Bak V1%

10K Wi S0F 1S

EEE EEv Y1% ) vy W1E

= S0P WIS o0 WiS

- ¥k WIS . 20% W15
dd 1 B L L | 1 i i ._.-_H_.._.....m.n A4 3 i b ] i _. (R Ly a0
wan | e | @ i B | o v 5t a —— e W | e It zi | ow g | ganT 0oy
0 1 z r . 3 0 L | wa@mank s v B i * % |-m!._ + | mnon e

{z 1oz ofed ) gZI-XOL ‘91-60 SINIT - §5322Y 0D

4-99



1985

March

STATIOHS FEATURES

BT -

PROGRAM

Draft @=1

T 5 R LS

EEfl Armtanan
kL

| ]

0T VIS
PIE WIS |

g VIS

g 1S

e s e —

ESE w15
[
45E V1S

Y5k WS

GHE WS
el wls

L5E WIS

e V1S

VSR R

058 wik

B V1S

= ViE

¥ WG

4¥E TS

S . S—

VR WIE

PEE VAR

EvE wig

FE VAR

195 VAR

0¥E vik

HEE VIS

iLE wik

SR wlE

HEE WIE

SEE v1S

PEE V1S

LEE WiE

EE

L

IS LEE

i

Wi

124

[

AN O

Td

HATWN U8

(z yo | ofied ) gZ1-X2L '#Z-L} SANM - S5322Y 02

L

W [0 PRR

P dieruas
cawied

2EE Wik

I8 LS

[EE WIE

BEE wIE
RIE V1S

226 w1k

GEE wlE

FIL VLS

FEE W1E

EZE WIS

I WlE

126 wiE

IR ¥LG

GLE WI1E

ELL w15

LLE VLG

L YIE

SLE VLG

FIS w5

ELE 1S

Sl WIE

HE Wl

DL LG

BOE WLE

BOE w1E

L0E WG

900 W1E

SIE %15

FIE W1E

LR wIE

20t W15

IR WIS

dd

L

i

L1

s )

£l

]

B3 O

]

L

2

twu-__;._j

4-10F



i - o e e R S

1985

March

ESTATIONS FEATURES

"B}

PROGRAM

Draft B-1

I WS (R aaL ...HH
Gak WS ESF WIS
- R WG Z0R ¥1E
- = £0r v15 1 VEr w1S
o T e s T | OEF Y15

e ] i 5% W15 BIv W15
] | 09F WIS il . air v15
| Esrwis B T | LT VIS
gor Yls aeF WIEH
1 15 1S ] GEF w1S

| M w1S | ezrvis |
] 55F WIS T CZP WLE
¥GE WAE T EZP V1S
- T Ervis i LZF W1E
Fa 03r Y15

1 15k ¥1Z T erws
158 YIS HiF LS
Ak WIS 1 LiE WS
I deF v1S T alF wis
£vF VLS - Ghr WLS
T EF LG r TIF VLS
T SRR LS EL¥ WLE
Trb VIS e ] ZLb wig
Cb v YiG NG LLb WS
cFk W18 OLk W1E
T Lhe W15 T Eap 915
kb Y1 a0 ¥1S
Bk YIS T Hr 915
22k WIS S e1s
LEP YIS S0r WS
oEe w15 vaE LS
SEb Y15 T ow vis
N ¥p Y18 Bl | 207 ©1S

a4 ! 1 L 1 i I I ] L1y =50 ddl i L [] L 1 i 1 IRTITEE o

IR Fis AL ] [ LE ) 2 I.w_.. L BN Dy |xm!|| .....—. ..! _E iz b ir rE HEMM DO

o ' S 2 " 5 a L AN ._._._._ F v r k 5 a L EAAMIN L8

[z jo g ebed ) gzi-XaL ‘P2-L£L SANIT - 532V 0D

4=-1%1



March 198G

STATIONS FEATURES

TE'==2

PROGRAM

Draft @=-1

WO ) PR L ..Hn:h“ w5 MW P k1) ._.M.ﬂ.._”ﬂ
Lok ViG ZEE ¥1S
T R WIS T 1EE wiS
ZoE 1S | | oeewis
TGt v15 o 62T 15
o 0AE YIS ) B2E w15
- GSE W15 FERIE
I5E ¥15 E BEE WIS
LGE Y13 . G2E VIS
R WIS FEE ¥LS
55T V1S £2E 1S
#SE WAE 1 S Z2E W15
T9E WIS 12E WIS
26C W15 | e v
WGE 915 . BLE WLE
05 VIS : =1 BIE V15
BYE 915 e I
HvE YlS BLE WIS
VIS | N CLE VIE
o BT WIS ¥IE WIS
¥l WIE Sl IS
vFE VIE | aevis
TEFE VIS LiE W1E
ZC W1 _ BIE Y1E
AWE V1S _, 506 WiS
vE ¥LS | _ 0 LS
BEL WLS i | LB WIS
T HEE W15 I e V1S
EE WIS I 0L WIS
] HEL WS | bOE IS
GET WIS LOT WIS
el wig - 20 wIS
ECE 1S _ 102 w15
4d 1 1 1 i L -un._.-..nj I..m“ L 1 1 ] " L LTl R
waw | o | oW 1] e | = 30871 0 R I ar | s e | e FECUR
1] [} £ ] 4 HHINTIH i & i T I ¥ W EIFIINMN hJ

(2o afed ) g2 1-XaL 'ZE-GZ SAHIT - 55322V 0D

Ll

T

4=182



B LT~

e

March 1985

STATIONS FEATURES

Ll L J— S

PROGRAM

Draft @-1

W 5

e e

T gy
ETEEFEL

A V1S

Ll b

pe | Bl

i w15

Lap ¥LS

e WS

o5k WS

g5k LS

AT

95t WS
HiF wIG

PSR YLE

ESir wi%

ook W1E

L
bk WIS

AFF WLE

Sk WS

N FES—

PR WLE

Tk WS
Ebk WIS

2k WIS

Lk LS

Opr WIS

BEF WLS

| | Her vis

LEF WLS
BEE WIS

GEF WS
wE¥ WlS

44 L

] L LTy 410

LES =2

L

m.-m.

11 [ LELILREE

B 2 RIZUATH ._.__J

“WEN W PR

) gy
CEwEL

ECh w1k

2ib VLT

1Sk Wik

UEF WiIE

G2k wiE

e vIg

Lok WLE

82F vIS

ST wLE

kot WL

Edr wiIs

Tk ViE

12k wES

IEF wiE

S S

B1F WL

Hir wis

L WLE

Sir WIS

L

Fir wls

ELr wis

¥ VLS

L w15

JiF vLE

Gl v

o) TS

§0F 15

S0F vIE

FOF w15

EDP wih

20k VLT

EE] 3

: k

L &

i [

LW 30

GANN 0D

[ ]

RN L

{z jo z ebed ) gZ1-Xal ‘ZE-S2 SINM - S5323Y 02

4-183



Draft 9-1 PROGRAM 'E'——=> STATIONS FEATURES March 1985

Field: RECEIVE ALL PRGE. +56 5 =
hooess:

The RECEIVE ALL PAGE....... field is accessed after the C0O ACCESS
[25,.32] IZ,,. field is programmed,

pescription:

Each key station can be individuaslly programmed to receiwve AllL
Page announcements through the speaker.

Instructions:

To allow the station to regeive All Page announcements, entsr ¥
for this field on Table 4-5,

Example: not applicable
Default Value: YES
Conditions:
The telephone instrument must have a speaker to be able to
recelive paging announcements. Single line (2589 type) and one
button telephones cannot receive Paging announcements.
Eelated Programming:
'5'" ==> SYSTEM FEATURES

"B' —-» EBXTERNAL OUTPUTE to activate external outputs, 1f

external paging eguipment is installed.

Feature Reference:

Paging

4-1@4



Draft d-1 PROGRAM 'E'--> STATIONS FEATURES March 1985

Fi=ld: BARGE IN ENABLED «. « »
ACCESS:

The BARGE IN ENABLED.... field is accessed after the RECEIVE
ALL=-PAGE.uuesas field is programmed.

Description:

stations may be programmed te Barge In on (intrude into)
conversations in progress.

Instructions:

on Table 4-5, enter ¥ if the station should be able to Barges In
to conversations in progress; N if not.

Example: not applicable
Default Value: HQ
Conditions:

{a] Barge In may be blocked at a station in BLOCK BARGE
EMABLED.... Programming.

{b} The attendant and Hotline partner cannot override a BLOCK
BARGE EHARLED.... condition at a station.

{ey Single line (25@@ type), one button and four button
telephones canneot initiate Barge In.

Related Programming:

'TBE' —--% STATIONS FEATURES
BLOCK BARGE ENABLED.... ko block Barge In.

FPeature Reference:

Barge In

4=1@5



Draft d-1 PROGRAM '"E'--> STATIOHS FEATURES March 1985

Fimld: BLOCEKE BARGE EMABLED....
hocess:

The BLOCE BARCE ENABLED.... field is accessed after the BARGE
I ENABLED.... field is programmed.

pescription:

The BELOCY BARGE ENABLED... field allows Barge In attempts to he
blocked.

instructions:

On Table 4=-5, enter ¥ if station should be able to block Barge In
attempts; N if nok.

Example: not applicable
Default Value: WO
Conditions:

{a) The attendant and Hotline partner cannot uverridg a BLOCK
BARGE ENABLED.... condition at a station. :

(5] All stations in the system can be programmed block Barge In,
felated Programming:

'E' --> STATIONS FEATURES
EARGE IN ENABLED,.... to allow stations to Barge In.

Feature Reference:

Barge In
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Field: HMIGHT RING EHNABLED...
AoCess:

The NIGHT ERING EMABLED... field is accessed after the BLOCK
EARCE EMABLED field is programmed.

Description:

This field enables the audible and incoming access for inbound
night mode calls {on UNA lines) 1if C0 AUDIBLE has denied ringing
for that lipne, HIGHT RING EHABLED... allows any OMA line to be
answered from any telephone {uszing Assigned Hight Answer),
regardless of CO AUDIBLE programmiog. Multibutton telephone users
capn answer the call by pressing the flashing line key. Single
line ([(258¥ tvpe), one button and four button telephone users can
answer the call by lifting the handset.

ITnstructions :

On Tabkle 4=5, enter ¥ if staticn is to receive UNA audible; H if
ot .

BExample: not applicable
Default Value: YES
Conditions:

{a) If this field, CD AUDIBLE and CO ACCESS are disabled, a
night mode UNA line can be answered from a single line (2500
type), one button or four button telephone only by dialing an
access code (69). Multibutton users can anawer the night mode UNA
call by pressing the flashing line key, even if the call doesn't
ring.

(b C0O audible and C0 access must be denied for the line if the
NIGHT RING ENABLED... field is to control night mode audible con
UNA lines,

{c} Day mode access and audible assignments are alse in force at
night.

Related Programming:
'E' ==> STATIOHNS FEATURES
CO AUDIBLE ([NN..NN] and CO RCCESS [NN..NM] to grant or deny
access to calls.
'8' ==> EYSTEM FEATURES
'B' ==> (O TYPE to program specified lines as UNA lines.
Feature Reference:

answering a Call
Night Service (Assigned Night Answer)
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Field: DIL OFF HOOQK SIGHNAL..... (Call Waiting for Incoming CO
Calls)

Becass:

The DIL OFF HOOE S5ICHAL..... field is accessed after che HIGHT

RING EMABLED... field is programmed.

Description:

The DIL OFF HOOK SIGHAL..... field allows stations, busy on a
call, to receive two Call Waiting beeps when a call rings into
the system. The call must be on a line to which the station is
normally granted CQ AUDIBLE.

Instructions:

Cn Table 4-3, enter ¥ if the station is to receive CO Call
Waiting beeps from an incoming call; N if not,

Example:; not applicable
Default Value: NO
Conditions:

The statien must have CO AUDIBLE granted for the line before CO
Call Waiting beeps can be received,.

Felated Programming:

"E' == STATIONS FEATURES
CO AUDIBLE [NN,.NN] to grant audible for incoming calls.

Feature Eeference:

Answering a Call
Call Waiting
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Field: DIAL C.0. GROUP ...+ 5422
ACCEES !

The DIAL C.0, GROUP..w.ee.as . field is accessed after the DIL OFF
HOOK SIGHAL..... field is programmed.

Description:

The DIAL C.0. GROUP......... field allows users of multibutton
telephones to dial line groups that do not appear on their
outgoing line keys. Access to these line groups is permitted only
if CO ACCESS is granted for the lines in the groups being dialed.

Instructions:

on Table 4-5, enter ¥ if the station being programmed should be
able to dial access line groups that do not appear on the
outgoing line keys.

Example:

If the outgoing line keys are programmed for line groups 1
through &, and station 306 should be able to dial access other
line groups, enter ¥ for station 386 on Table 4-5.

Default Value: RO

Conditions:

This field deoes not pertain to single line {2500 type), one
button and four button telephones.

Related Programming:

'E' ——> STATION FPEATURES
CO ACCESS [MW..NM] IS.. to provide outgeing access to lines
in the dial up line groups.
'S§" —=» SYETEM FPEATIEES
'G' --» C0 GROUBS to assign lines to line groups.
"N' ==» OUT KEYS GROUFPS to assign line groups to the
multibutton telephone outgoing line keys (8=13).

Feature Reference:

Line Groups,; Outacing
Placing a Call
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Field: CAMP-ON ORIGINATE.... (Send Call Waiting for

Transferred Calls)

Aocess:

After the DIL OFF HOCQK SICHAL field is programmed, press the
carriage return to access the CAMP=0N ORIGINATE,. ... field.

Description:

A ostabion can be individually programmed o send OO0 Call Waiting
tones when it transfers a <call., The station receiving the
Transier must be programmed fo receive C0 Call Waiting for
transferred calls or the tones will not be heard.

Inztructions:

on Table 4-5, enter ¥ 1f the station should send C0 Call Waiting
tones when it transfers & call; W 1if not.

Example: not applicable

Default Value: YES

Conditions:

[a) The station receiving the Transfer must be programmed Lo
receive CO Call Waiting for transferred calls or the tones will

not he heard.

() A station can receive a transferred ecall on a line which it
normally would be prevented from answering.

(2] This field alse enables AttendantHotline Partner Call
Waiting.

() An attendant with a D55 console will hear Call Waiting tones
as off-hook aignaling in the D35 conscle speaker.

Belated Programming:
'E' ==> STATIONS FEATURES
CALL WAIT RECEIVE...... to allow statioen £ receive CO Call
Waiting tones for transferred calls.

Feature Reference:

Call Waiting
Tratnsfer
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Field: CAMP-0N RECEIVE..++s+. (Receive Call Waiting for
Transferred Calls)

Aooess:

The CAMP-0ON RECEIVE. . ... field is accessed after the CAMP-0OH
ORIGINATE.... field iz programmed.

Description:

A station can be individually programmed to receive Call Waiting
tanes from calls transferred to it, If this field is not enabled,
the station receiving the Transfer will neot hear Call Waiting
tones, even if the station which transferred the call was
programmed t£o send them,

Instructions:

on Table 4-5, enter ¥ if the station should receive Call Waiting
tones from Transferred calls; ¥ 1f not.

Example: net applicable
hefault Value: YEE
Conditions:

{a) The staticn transferring the call must have CALL WAIT
ORIGINATE.... enabled in order to send the Call Waiting tones.

(k] A station can answer a transferred call en a line to which
it normally would be denied access.

{¢) This field alse applies %o Attendant/Hotline Partner Call
Waibing.

Eelated Programming:
"E" —=> ETATIONS FEATURES
CALL WATT ORIGINATE.... to allew station which transferred the
call to send OO0 Call Waiting tones.

Feature Reference:

Call Waiting
Transfisr
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Field: PAGE ZONE RECEIVED.....

ACCesg:
The PAGE ZOME RECEIVED..... field is accessed atker the CALL WAIT
RECEIVE. .v... field ia programmed.

Description:

The system has eight Page zones (61-68) and ALl Call Paging. Each
station can be individually assigned to receiwe peging for any
combination of Page zones,

Instructions:

On the Page Zone Received bit graph, place a 1 below each Page
zone that the station can receive. Place a @ baloew all other
zones. The 1ls and B3 create an eight bit binary nmsber. This
binary number is converted to its two digit hexadecimal eguivalent
nsing Table 4-1. The hex resultant is entered on Table 4-5,

Example:

If station 318 should receive paging for zones 5 through 8, place
a 1 beneath zone 5 through 8 on the bit graph. The binary number

11110690 is converted to hexadecimal F@ and entered on Table 4-5.

Default Value:

Stations 381 through 316 are in Page zone 1 (Defamlt = @1).

Stations 317 threough 332 are in Page zone 2 (Defamle = 42},

Stations 333 through 348 are In Page zeone 3 (Defamlt = @4).

Stations 249 through 481 are in Page zone 4 (Defamlt = 08)

Stations 4€2 through 417 are in Page zone 5 (Defamlt = 10).

Stations 418 through 433 are in Page zone 6 (Defamlt = 24) .

Statioens 434 through 449 are in Page zone 7 (Defamlt = 40).

Stations 450 through 465 are in Page zone 8 (pefapmlit = 2@) .

Conditions:

A station can be in any combination of Page zones.

Related Programming:

'"E' -=» STATIONS FEATURES

RECEIVE ALL-PAGE....... %o program station te receive all Call

Paging,

Feature Beference:

Pagiog
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Field: PICK UPF GRODOP IS8...+¢404

Access:

The PICKE UP GROUP IS........ [icld is accessed after the PAGE
ZOME RECEIVED..... field 15 programmed.

Description:

Stations may be grouped inte pickup groups. & call ringing
into a pickup group can be answered from any statlon in the
group, regardless of CO AUDIBLE assigoments. The system has a

maximum of &4 pickup groups.

Multibutteon and four bButton telephone users can turn ringing on
and off for calls coming into the pickup group. These users can
turn incoming €0 audible on and off if:

(a) A& eall is transferred to another station in the pickup
Sroup.
15

(k) The call is an intra-group call that does not normally ring
at the user's station {i.e., 00 AUDIELE Jenied}.

Inskructions:

On Table 4-5, indicate the number ({Bl=64} of the pickup group
te which the station iz assigned.

Example: not applicable
Defaunlt Value: &4
Conditions:

(a) A station can be assigned to only one pickup group. Any
number of stations can be assigned to one pickup group.

(2] Incoming C0 audible cannot be turned on and off for calls
that normally ring at a station {i.e., allowed by CO AUDIEBLE
[HH..HH] I5..). In addition, ringing for a call transferred to a
station cannot be turned on and off by that station.

(c) Single line (258F type) and one button telephone users
cannet turn ringing on and off for calls transferred to other
stations in the pickup group. Ringing alse cannot be turned on
and off for intra-group calls that normally do not ring at these
stations.
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Felated Programmings:
"E' ==» ETATIONE FEATURES

CO AUDIBLE [HH..WH] IS.. to assign audible and incoming access
for lines.

Feature BReference:
Answering a Call

Call Pickup, Group
Transier
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Field: PRIVATE LINE.......I5...

ACCES5S5 I

The PRIVATE LINE.......I8... field iz accessed after the PICK UP
GROUP IS..---... field is pregrammed.

pescription:

A multibutton staktion can have a line designated in PRIVATE
LINE.2eeessIl5... programming as a Private Line. The TCX-128 can
accommodate up te 32 Private Lines. A line designated in the
PRIVATE LINE..2'...I5... field has the the following
characteristics:

{2) Multibutton users place and answer calls on the Private Line
using incoming line key 5.

(b) The line cannot be used by any other station in the system
to place calls, The O ACCESS [HN..HN] I5.. field is
antomatically changed for every other station in the system as
soon as the restricted access line is assigned.

{e} The line will ring and can be answered by any otheyr station
in the system if C0O AUDIBLE [NN..HN] I5.. programming permits it.
It can alse be transferred after it has been answered. If the
line should ring enly as a Private Line, CO AUDIELE [HN.MMN] IS5..
should be denied for that line at 2ll other stations in the
system,

Instructions:

If the station is to have a Private Line, enter the number of the
line (@l1l=32) on Table 4-5,

Example:

If station 316 is ¢o have line & as a restricted access line,
enter @6 for the PRIVATE LINE.......15... field on Table 4=5.

Default Value: HOME

Conditions:

{2l A line assigned in the PRIVATE LINE,......IS8... field will
ring and can he answered by any other station in the system if CO
LUDIBLE [MM,.NM] IS .. programming permits it.

(2} If a station with a Private Line is part of a pickup group,

the other stations in the group will not he able to use the PEQER
key to answer the call.
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(c) When the system is put in the night mode, a Private Line
cannot be accessed from a single line (256@ type), one

button and four button telephone by dialing 69; cannot have
ringing rercuted using Assigned Night Answer; will not send audio
to Alternate Audio Ports; and will not activate a night ring
relay. Since Private Lines will not excite the loud ring relay,
they should not be assigned as Universal Night Answer lines in
"' -——» 0O TYPE.

(d) A Private Line can be shared by more than one station.

2l Tell Eestriction always applies to calls made on a Private
Line,

Felated Programming:

'E' ——» ETATIONS FEATURES
CO AUDIBLE [HH..HMW] I5.. to prevent cother stations in the sysiem
from answering incoming calls on the Private Line,
CO ACCESS [WN..HNN] 15.. is automatically denied for the
Frivate Line for all other stations in the system.

Feature Reference:
Enswering a Call
Might Service

Flacing a Call
Private Line
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Table 4-2 PROGRAM RECORD FORM, SYSTEM, TCX-128 ( Page 1 of 2 )
!
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LINE 04 GROUF 15 n J—
Laaw Cost Rowtlag UMNE & GROUF 15 n e,
LINE & GROUF 12 n N IS
LCA EKEELED [eTu] Sl LIS 07 GROUP 5 i e
LCR SEMVICE & LIME o2 GROUF 15 o e —
LINE GROUP amr b i ey LINE o3 GROUF IS o i
Q00 CLALUR 52 BIN i LR LS L= 10 GROUP ES [ —m p—
FX SERVICEXTHER 18 o el — . . LIME 1 GEOUR 15 -4
LCR EERAVICE w2 LiNE 12 SROUP S o2
LINE GROUP I _rmga e LINE 13 GROUP E5 oz — —
OGC CEALUR Svh BN e} e e LINE 14 GROUP B oz —
Fx SERVICERTTHER 10 [ T R i LINE 15 SROUP 5 o A
LER SEFACE #03 LINE 16 GROUP 5 o2 1
LINE GROUS rrd _Coon v LINE 17 GRAUP 15 o .
HEE DALUP 578 MM o9 _rm LINE 18 GROUP 18 o I
FX SEFVICERITHER 110 ] e LiINE 18 GROUP IS o3 —
LGA SEEVIGE a4 LINE 20 GROLIF 1S o _
LINE GRS Eed s ks LIME 21 GROUP 13 o I
OO0 DLALUP SY8 BIN o3 i by LINE 22 GROUF IS o i
P SERACEMTHER 10 o0 S LINE 23 GROUF IS (=] S
LCA SERVICE w03 LINE 34 GROUF IS =] I
LINE GRCYIP KL LY. TEENT LINE 25 GROUF IE s ——
D00 DALUF SY5 BN 0 Hhe o LME 5 GROUF I8 7
Fa SERVICERDTHER 110 0 — LINE 27 GROLUS 1S T e m—
LCR SERVICE n& LINE 28 GRAUP IS T —_—
LINE GROUF ks — LIME 23 GREOUP IS5 o . I
00T DIALLP 575 BN | S LINE 30 GROUP IS Er . N,
FX SERVICEAOTHER 10 0 I LINE 31 GRCUP 15 Er e L
LINE 5 ARDUR IS Era I
m1ﬂ.5 4"123 Pricbed n U84
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Table 4-2 PROGRAM RECORD FORM, SYSTEM, TCX-128 ( Page 2 of 2)

1985

DEFAULT |PROGHAM DEFALLT !FHDERMA

FIELD DESCRIFTION EHNTRY ENTRY FIELD DESCRIPTION ENTRY ENTHY
£0 Type Cut Key Groups
LIME {0 TYPE IS | & oW QOUT XEY 1 SELECT GROUF & | < T
LINE 9 TYFE 13 | = R AUT KEY w2 BELECT GROLP & o i
LIME ik TYPES I3 & - QUT KEY 43 SELECT GROLIP & {2 R
LIME {4 TYFE IS £ . — QUT KEY #d BELECT GEOUP & o2 e —
LIME 08 TYFE IS ]| e o AUT KEY v SELECT GROUP & k| -
LIME 0& TYPE IS an | {UT KEY rf SELECT GROUP # 04 =
LINE (7 T¥FE 3 o "
LINE (8 TYPE IS o T |
LINE 39 TYPE IS o I —
LINE 10 TYFE IS o . Syslam Sptions
LINE 11 TYFE IS | —
LIKE #2 TYFE IS m _ EHTER OPTION #
LIKE 13 TYFE IS m OFTION EMABLED 07 YES e
LINE 4 TYFPE 15 ] . Enabis LCA %o Ovbmge OO Ascass
UNE 15 TYPE 15 ] ¥ OETION ENABLED G2 YES —
LIME 18 TYPE 13 o L Enable Musi: On Hald
LE T TYRE IS fel] e e DETION ENABLED 63 YES
LNE 18 TYPE 1S 5] LI Enable Confamnce for Cufigeing
LINE 18 TYPE 15 o LI Ling Hey
LIME 20 TYFE 15 o . CPTION ENARLED Cd [Sin] | —
LIME 21 TvEE 15 o : Erabln Sing's Lines Taleptoa 1
LINE 22 TWPE 12 ot . Digtinctive Rnging
LIME 23 TYPE 1S ol . CPTKIN EMABLED o5 YES —
LIME 24 TYPE 12 iy e e Ling Supervisien
LINE 25 TYPE IS ] e CPTION EMABLED OF KO —
LIME 26 TYPE IS m L " Erable Forced Intercom Ringing
LINE 2F TYPE I3 ™ —r—r CPTICN EMABLED OF YES —
LIKE 26 TYPE IS ] il - DT Spmed [ Half ¢ Pl )
LIKE 28 TYPE IS m L. CPFTION ENASLED 6& MO .
LIKE 30 TYPE IS 1] o Drep Pulse Suppsvision
LIME 31 TYFE IS m e CRTHCN EWABLED ¢ YES —_—
LIME 32 TYPE IS 1] N Regsco Link far G0 Binging
LIKE 31 TYFE IS o M CETION EMABLED 13 YES —_
LIME 32 TYPE IS (] e e Ensily SMODA kr Long Distancs

Cralis
External Oulputs OFTICN EMABLED 14 (a3 ;
CUTFUT 01 CONTROL 1S 20 L Ennbby 1E-Digiz Limiy for Menup
ALTEEMATE ALDIG PORT 15 HOME A Cinking
CUTFUT 08 SONTROL 15 0 5 OFTION EMABLED 15 ¥ES e
ALTESMATE ALDIC PORT 15 | HOHE A Enable SHDR for Calls oo Sulsids
QUTPUT oo SONTRDL 15 | i RN S Ceperariar
ALTERMATE ALIDID PORT 15 | HOME e OFTION EKABLED 18 HD —
QUTPLT &4 SONTRO, 15 | i N e Enable SHOR b Frint Soees Qg
ALTERMATE ALIDIC POAT 55 HOME i Bin Mumisers
CUTPLUT 05 CONTROL IS i ol P N COFTION EMABLED 17 YES .
ALTERWATE ALICIC PORT 15 HCHE E Ennble SWMOA for Local { Fdigh
QUTPLUT 08 CONTROL IS 0 HE. S Call
ALTERMATE ALIDIO POAT 15 KOME | i OFTION EMABLED &3 YEE _
GUTPLUT OF CONTROL 1S I B Enable Call Forwarding Seap
AITERMATE ALIDIO POST 15 HOKE ot
CUTPUT 08 CONTROL 1S i ——
ALTERMATE ALIDIO POAT 15 HOHE
TR0A00
Fobezary 1585 Fricsiad b LS
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Table 4-3 OFFICE CODE TYPES ( Page 1 of 6 )

I-DIGIT OFFICE CODE TYPE FDIGIT QFFIGE GODE TYFE FDIGIT OFFICE CODE TYFE

EXCHANGE | 00 | 01 | 02 | 03 | 04 |EXCHANGE | 00 | 01 | 02 | 03 | 04 |EXCHANGE | o0 |01 | 02 | 03 | 04

100 K ] A ] ]

101 ES o K 20

10 I 152 X 202

105 X 153 X i) |

104 * 154 X 204 ]

105 X 155 ¥ 205 ]

108 ¥ 56 X 208

107 | X T x | Fainy

105 X 158 X | 208

E] ¥ 950 ] 209

110 W 960 ™ 710

171 W i) ® 211

112 W 162 ® iz

113 W 163 W 213 [

114 ¥ 164 N Z14 3]

115 i 165 ® Z15

16 ;-c 166 2 216

17 K | 67 X ) 217

116 K 168 B | 28

118 X | A mas pon | 219

120 x 1. X ) 220 i

] Fi 171 A 22 |

122 X 172 x 222 |

123 o | 173 » PR

124 E | 174 ¥ 2rd

125 X | 1L X 225

125 . . 76 X 226

127 x| | il 177 X 227
T N 118 S 228

129 X 1T X 228

139 - 180 X 230 | i

131 X 181 X 23 el

132 X 182 X =y N R

193 x| 153 | X 23E S

54 Ca 184 X 234 I

135 L 185 ® 235

195 W 166 " et

157 X 187 ® 257

133 X 1 1EE X 2358 |

K] o | 1E2 1 X 238 |

120 W 180 1 ® 240 | |

141 S | 191 N 241 ;

12 W] ] e X 242

143 x| ] R x 243 |

1“ x E | :"; 'E“l_ ——r g T —

145 E 186 B _=ds

135 X 196 S 248 = IR (LT |
T x ACT X 247

148 k3 158 X 248 =

125 E EEE] | X pLE]
Tagt Priniead in LUEF
Jarary 1005

§—122
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Table 4-3 OFFICE CODE TYPES ( Page 2 of 6 )
A-DIGIT QFFICE CODE TYPE 3-DIGIT OFFICE CODE TYPE 3-DIGIT OFFICE CODE TYPE
EXCHANGE |00 | 01 | 02 | 03 | 04 |EXCHANGE |00 | 01 | 02 | 03 | 04 | EXCHANGE | 00 | 4 | o2 | o3 | 04
et 1 A00 i S50 | [
241 I N =0 L 351 1 |
252 I 1 a0z 1 1L 352 : B
=33 2 I 303 - : 353 L |
254 { e o 304 L 354 | |
255 I [ - 05 1 355 :
256 | | | a0e 356 |
257 | | | =07 357 |
258 | i . EhE] EEE
250 | 209 558
260 | a0 ] S60
281 | AN I . 361
262 | - =0 T B2
263 | | s | BB
264 | a4 | =]
265 ] | : N5 . 388
268 1 | | a6 e
PET | | a7 1 67
L i 1 Aln 1 ]
558 | EiE] | 369 .
g?ﬁﬂ 1 320 | T ]
| | =2 ] for |
il 322 . a7
273 a23 [ a7 ]
. N I 74 I a7
ar R [ 75
278 396 | 378
277 327 | T
278 326 | 78
2 EER) . ]
250 330 JED
21 | am 3ai
2E2 | 332 3B2
283 533 . i
5 T e -
265 335 = 385
266 =3B 366
/87 337 e
2BE == 338 358 i
28D I - 350
] | a0 L HED
2o 341 3591
2EE 5z R
) 243 EEE]
— 344 ET]
£h5 345 ET:
&G | 345 0
257 | 547 1 asr |
£9d [ 343 58
299 | 348 353
i
1:"'3' — P in LS4
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Tabla 4-3 OFFICE CODE TYPES [ Page 3 of 6)

Marcsh 1985

3-DIGIT QFFICE CODE TYPE 3-DIGIT OFFICE CODE TYPE 3-DIGIT OFFICE CODE TYPE

EXCHANGE [ 00 | @1 | 02 | 03 | 04 [EXCHANGE | 0D ] 01 | 02 | 03 | 04 |EXCHAMNGE [ 00 |01 | D2 03 | 08

A0 45D 500 |
Ao 451 | 5

402 I : 452 ) o 502 -
[ a3 | 453 [z : 7 |

404 L 454 50 5

405 - 455 505 %
a8 155 508 i N e B
a7 7| 507 I
g G55 i 508  —

403 453 1 509 ¥ |

40 qE0 | §10

41 461 - 241

412 | 4E2 512

413 | 463 513

414 A 514

415 i 455 I 515 a

16 [ A5G E1E |

477 T 67 517 '

418  45E ETE I

478 = 4E3 kD | =

420 T 470 S20 '

231 FH| 5 =& |

422 472 LEE |

223 473 T 523 1]

424 | 474 B

A0E 1 475 o B2h

426 | A TE 226

477 [wr 477 527 7=

Z7B | 478 528

278 | 479 529 =

230 ] 530 T

431 EE] | 53

Aaz 462 ) 537

433 483 i 533

A4 T 484 534 ]

&35 185 EEL '

436 EEE 536
| 43T B 537
| 433 AEE | B3R

434 B | k] nil
440 480 | | 540

FIg] 201 i 541 =

442 452 E4E

443 453 ! | 543 | |

FFE} 404 | Sdd |

445 405 | 545 |

16 ass | | -1 T I N R

qﬁ? -1.9?: | hat =1

448 . 488 1 528 r

444 ] 455 ] ] 540 |
TaE1 Fravied I= U585
Novemisor THL

4-124
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Draft B-1 Marcsh 1985
Table 4.3 OFFICE CODE TYPES { Page 4 of 6 )
3-DIGIT OFFICE CODE TYPE 3-D1GEIT QFFICE CODE TYPE 3-DIGIT OFFIGE CODE TYPE
EXCHANGE [ 00 | 01 [ 02 | 03 | 04 |EXCHANGE | 00 | 01 | 02 | 03 | 04 |EXCHANGE | 00 | 01 | 02 | 03 | 04
550 E00 (5]
]| a0 651 EN
552 502 652 5
853 603 i ]
EE4 G604 iS4
E£88 E05 T ]
358 1 608 T BEE
BET BO7 57
BEE BO& L BEE
) [{al] | GEG
56D [ 4] GED
BE1 511 BA1 I N
EEE 512 BEZ |
563 T E13 B63
=B | T B4 .
SE5 1 | ___E1S BEE i
EEG [ ] GGG |
567 Gi7 567 i
EEE g BB I
SEE 618 BES e | ]
570 B20 : £70 ]
£ (3] | EH . :
572 g22 | 72
573 E23 E73
_EM B34 Bri i |
~ETE 7 ) ] :
T E28 56 ] |
77 EZ7 i i i — &7 !
X [Er] | -1 |
72 629 | — & | |
B0 630 BED I | |
581 Ba1 681 ] ]
SE2 632 BE2 1
EE3 B33 - EEZ 1
564 534 ! 554 ! i |
BES 535 [ BEG ] ] |
SBE i T BEG ]
221 | | &3r Ba7 [
SER 7 &an BEE -
faft] 1 ] 839 | GED ] i
I | B4 = |
g1 | B4l =R | I
592 ' E4zZ =i N T
L83 843 BE3
E04 644 [T
585 243 EES
586 545 EEE T
507 Bar By
585 Bad 638 5
S G449 | ]
Taa1 Pricted ia 15R
Hoear-bar 19058
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Table 4-3 OFFICE CODE TYPES [ Page 5 of 6 )

3-DIGIT OFFICE CODE TYPE 3-DIGIT QFFICE CODE TYPE 3-DIGIT OFFICE CODE TYPE
EXCHANGE | 00 | 01 [ 92 | 03 | 04 |EXCHANGE | 00 | 01 02 03 [ 04 |EXCHANGE | 0D | 01 | 02 | 03 | 04
o0 75l [T0]
7 751 | | B B
i I 752 EDZ T
T - - 754 BOT [
il ] e 754 BO4 |
s 755 | | BOS
TG ] 756 | EOR
Pt | Tar any |
i) | | REL BOE |
709 - 754 1 EOE |
Fille B0 I S e [ (S [ A
7i 761 4 11
e —7e5 i me ] B - :
713 Fi- I I - s Bl |
714 Tad T 14 - I
715 TES 815
L] FiilE | 316
77 TET a7
718 TGA A1m
718 TED 414 |
20 i) £330
2 Ffi| 21
e e 82
723 e 123
724 T4 FE]
725 75 ]
726 TTE A76
TET 1 T BT |
723 | [ ] 1 EEE]
] | | T EF]
T TED A30
7 ] 7B i i B3l
i TEZ 1 FR B Y
S _— i R R B B v _
TR B | | HIE |
R . TS ___ 55
A VB B37
a5 TEE g3
39 e ] | #a39 |
T4 et 840
T 7o I ]
742 oz [IH
43 TIE [T K]
Ta4 T4 B4
A5 ] T35 B45
TAR | FEL] _ Bas
TaT TET BaT -
Tag FEL] B i |r==. 1 _Bag
Fa | FEC ] L4
Telatq Primind n U5 A
P S 7 Copd 1003
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Table 4-3 OFFICE CODE TYPES (Paga 6 of 6
3-DIGIT OFFICE CODE TYPE 3-DIGIT OFFICE CODE TYPE 3-DIGIT OFFICE CODE TYPE
EXCHANGE | o0 | 01 |02 | 03 | 04 |ExcHANGE |00 [ 01 |02 | 03 | 04 |EXCHANGE | 00 | 01 |02 | 03 | 04
EED_ : ] 1 350
851 | 201 | 351 N
BEE ) | 02 - 952
BS3 203 L 853
B854 204 1 N 854
B o0s 855
T O0E 956 o |
857 a7 457 PN PR
858 - 3 008 958 |
A58 | | ENE] SE9
850 B10 ]
BE1 - 911 a1
BEZ BiZ | B2
853 013 - [
BEA o1d ] 864 ]
FES 915 BiE _
ESS I I GG
BES 917 367
[ BBA 918 568 i
] 19 . o ELE
& 820 | 570
Tl g1 o7
72 1 G622 EIF
e 823 b= ] I
AT 924 a7 |
75 | 925 o7s |
i | 926 A7
B77 [ 927 a77
E78 928 N a7
7 5928 1T ETE]
AAD 1 930 OED
EE1 I g3 I
a3z CEFI DEZ
483 933 g3
(Y . G534 FE)
185 | S35 BEs |
i) _ S35 ] L] | L
BET 837 EEn -
243 ] L I |
289 939 aga i
BOO Q) 8.0 1
BB 641 541
A - 042 OEE i
=] 0% 553 |
T Da4 e
[ . 045 go5 ]
[ 845 FETH N
BaY T 937 ]
E58 B4k EEL
] D48 | FEE]
Tenci Pristed i= DEA
H imeearibeed 1REL
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Table 4-4 ALLOWED COS FOR AREA CODE { Page 1 of 2)
|
arr T [ L] 3 1 o o H 2 1 -]

T cos -;: 4 'E-I 1 g4 =T} HEX [T o8 c-2 [X] oM | HEX
e Q G 1 L] ] o 1 _
ok 2 G 1 ant i 1] 1 |
= ] 2 i a0 o n 1
=3 5 [ i 403 i [ 1 O£ |
o 2 @ 1 L] ] a J
o o i 1 AT a i} 1
Eu' o = 1 D6 n i i
7 o e 1 407 0 o 1
e | o i 1 408 1] o 1
o o g 1 FL.] o o i
il 2 [ 1 i & -1 1
it o L 1 &1 ] -] k
ETE) o [ 1 FTH & & 1
1] 3 o 1 ) Fit] -] e | 1
i | o E_.- _ 1 4rd -] [+ 1
nk il & | 1 aik - 3] s
a3 il [&] i 1 LR o =
any i =] i dny ] =}

2'!-_. o -] 1 a5 ] =]

2k i} -] 1 alg ] =]

oe o =] 1 220 i“ = !
a0 o 2 1 ] i o 1
e o a1l 1 ) o o 1 4 |
a3 o o I; | v Er) i o 1
0 o ] l k 504 & [} 1
5 | @ | 1 | ses e | o | 1
e n B I 1 S0 =) ] 1. 1
w7 0 2 1 ' 507 o | o | 1
o o 3 | 5 ] a 1
b= -] 1] i -: 1 o] -] [ 1
Eql o 3 g o o

. an [ o I HiE a ) o H]
a3 0 b : 812 g | o 1
113 4 o I £13 1] [ 1] 1
314 o o | E1d i} n 1
EAE] [ ] J I L 1] a a 1 ¥
1A [ b1 K I o [ 1
17 [ ] - | =17 1] 1] 1
=14 ] o L Lk 1] o 1
3 e | o | B a o i

Tagd 4-128
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Table 4-4 ALLOWED COS FOR AREA CODE ( Page 20f 2)

Maroh 19H5

BaT ¥ [ [ | 4 ¥ ] I: 1 1] 11 7 5 a 2 1 o .
“tot | 2 | = |os | ca |ca ez | o2 |on | mex | cos | = &8 3 | ez | &1 | on | mex

&30 0 o -] 1 B0 o o o § |

o L} Q o L ] Q ] 1] 1

= & [ ] L g a o o —+ 1

 Fuk ] & i} n 1 Ed o ] 0 1

B4 -] 0 [ 1 B ] [ [ 1 -
_wz_- o o o 1 W ] i [ 1 ]

HE 0 o o] 1 B q @ [ 1 al

T 0 o =] :' i T i ia al ) L

el a o al 11 aon =] o il
- foa] [t} i} a 1 L i o b H] L] 1

E10 o o 3 i E10 o i 1 1

g1 o o i 1 £ il I a 0 1

1k ] [i} il 1 - k4 [ g [ 1

13 n 1 n | Bk ¢ | o [ 1

£14 o 7 0 L EiL o i .; @ = i

BrE ] =} [ f-al ] =] =] o ]

BE n o o 1 18 3 o b i

g7 ] 3 o 1 EiT h o o 1

g1B o ] v 1 B:5 0 ] [ 1

g=0 [ o il 1_ [:E-] q ] =] 1

o0 o i il 1 L=l c Q a 1

7ol [ o H 1 ] o o i 1 1

pler] o 1] ji] 1 = ard =] o il 1

1 =] 0 ] { 1 24 =] o o

tig a 0 o v | B & ] H] 1

L o | a 0 | i o8 @ a n i

T o 4 2 I o -] il b 1

'I:l.‘_ o =] -] 5 ST ) il ] 1

T 2 =] =3 1 5 Hl [ a 1

TG il ) bl 1 5 0 g Q 1

il o o = 1 g | o | o a 1

T n o ] 1 | 2] Y [ [ 1

TR o o o 1 BrE ¢ -] <) 1

THY ?‘ o o 1 B3 ] =] el 1

r«_: ji] Hl H 1 a%d =] = o i

Ti5 1] il o 1 1 LR ] ] ]

TiE 1] o i] i 1 @il =] a ] ]

T 1] 1] i} | I w7 2 a o 1

] III 1] 1] ] gl ] il ] 1

T i o o | | ] fab] o ] o ]
;ﬂ"z:" el thla Privied I .54
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warch 1985 SYSTEM PEACTICE
Draft 0=1 Part No. 01300 IMGE15

TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 5, INSTALLATION

1. TIHTRODUCTION

1.1 The INSTALLATION Section provides detalled procedures for
installing the components of an TCX-128 Computerized Branch
2xchange. Read this entire section. Installation of optional
equipment is presented in Section & of this manual.

2. FPREPRRATION

2.81 Before beginning the installation, be sure the installation
zite is adeguate. The site should comply with the guidelines of
the Bell Functional Product Class Criteria (PUB 48802 - September
1978), section 3.4.3.2, paragraph C, Indoors With

Environmental Ceontrol.

2.82 The Xey Service Unit (KSU), expansion cabinet and related
control eguipment mounting area should be clean, dry, temperature
controlled and not accessible to unauthorized personnel. The site
should be away from static electricity (dey ceplers), caustic
chemicals and heavy machinery. There should be ample room Lo
mount and maintain the eguipment.

NOTE: Standard guad statien cable {or eguiwvalent) is used to
cannect the station blocks to the telephone instruments. all
station cable, including the cable for the DSS console, must be
nome run to the connecting blocks, Cable runs must net exceesd
2060 feet for keysets, 18,000 feet for single line (2580 type)
and one button sets and BEE feet for display telephones.

m—

WARNING: OPERATION OF THIS EQUIPMENT OUTSIDE OF THESE LIMITS
WILL DECREASE ITS EXPECTED RELIABILITY AND WILL VOID ANY
APPLICABLE WARRANTY.

5-1
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2.93 There must be a dedicated 3-wire 120 V AC (nominall), &0 H=zZ,
15 AMP circuit for each power supply. If£ any other receptacles
are on the same branch, they must be clearly labeled (to prohibit
use) or disabled. To prevent accidental shutdown, a lock elip on
the service panel is recommended. The cutlet must be a thrse-
prong receptacle (MEMA 5=15R). A three-prong to two-prong adaptor
must never be used. The receptacle must be within B feet (2.4m)
of the power supply locaticn.

NOTE: If an external paging amplifier or other external device is
to be installed, it must be connected to an AC circuit ether than
the dedicated AC line. In additien, all electrical tools [(such as
an electric drill) must not be plugged into the dedicated AC
receptacle,

2.84 Aan earth ground connection, in addition to the third wire
ground, must be within 25 feet (7.6m) of the installation. The
grounding wire must be 14 AWG or larger insulated wire, The
ground wire should be as short as pessible, A cold water pipe
that is metallic throughout (including all jeints and sections)
will genezally previde a suitable ground, Check the ground to
ensure continuity. If a cold water piping system is found to be
inadeguate, an alternate grounding means must be used,

2.85 The operating telephone company must be notified of the
proposed cut-over date and supplied with the information gutllncﬂ
in Section 1 of this manual. The kelco lines, terminated in RJZLX

connectars, muost be within 25 feet (7.6m) of the KSU location.

2,85 Read this entire section and prepare a KSU installation
layout similar to Figure 5-1. Customize the layout for the
particular site application.

Site Summary Check

- Location acceptable (para. 2.82).

- AZ line(s) installed (para. 2.63).

- Provisions for ground (para. 2.04).

= Telco notified (para. 2.953}).

- Telco lines available (para. 2.85).

- KSU installation layout prepared (para. 2.06).
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TOOLS AND TEST EQUIPMENT

2.87

{a)
(o)
()
(4}
L)
(£)
(g
(hl
(i)

(3]
[}
(1)

(o)

{n)
(o)
(=]
{q)

The following tools are reguired:

Tape measure for eguipment layout

Level for mounting equipment

Drill for mountiog eguipment on backboard
Screwdrivers (Straight and Philips)

Funchdown tool for cross connecting wires
Wire stripper for wiring medular jacks

Wrist ground strap for removing and inserting
Needla-nose pliers for strapping PCEs

Digital veltmeter with a high input impedance
within 1% for testing

Oser-provided RE-232-C compatible programming
Work light or flash light for working in dark
BZ power sxtension cords

Mareh 1985

PCE=
and accuracy

tarminal
areas

Pens or pencils for marking backboard, 66M1-5¢ bleocks and

medular jacks

Electrical tape

"Enake" for running cables through walls
Sheathing teool for 25-pair cable

Alignment tool for adjusting volume controls on PCBs

3-3
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Table 5-1 INSTALLATION CHECKLIST, TCX-128

KE5U, EXPANSION CABINET AND POWER SUPPLY INSTALLATION
[] 1. CHECK INSTALLATION SITE { 12.01 |

Adequately ventilated site

Tempeérature range of 40° F { 4°C ) to 100* F { 38°C )
Relative humidity of 5 to 85%, non-condensing
Adequale lighting conditions

Adequate space for servicing

AC line dedicated exclusively for cach power supply
Lock-clip on service panel to prevent accidental shutdown
AC receptacle is NEMA 5.15R

Service capacity of 15 amps RMS

3 prong to 2 prong adapter nol used

Earth ground connection within 25° of Installaticn

[l 2. MOUNT BACKBOARD [ 13.02)
[0 Exterior grade plywood used on damp mounting suraces
L Install surge protector

- MOUNT K5U AND EXPANSION CABINET [ 13.05 )
[ Ensure that hanger bolts are tightened
C Check K5U fuses for correct ratings

0 4. MOUNT POWER SUPPLIES ( 13.07 )
[  Ensure that power supply hanger bolts are tightened
O Check AC input fuse for correct rating

[] 5. GROUND KSU AND EXPANSION CABINET ( 3.10)

O Use 14 AWG ground wire for connections
O Connect KSU XP GHND to expansion cabinet XP GHD
1 Connect KSU CWP GND to earth ground

6. CONNECT KSU TO EXPANSION CABINET { 13.11)

7. CONNECT POWER SUPPLIES TO KSU & EXP. CABINET { 93.12)
O Plug power supplies into AC service

] 8. MOUNT 66M1-50 BLOCKS [ 13.13 )
STATION CABLING

[ 9. CONNECT KSU TO BLOCKS [ 12.13)
C110. HOMERUN STATION CABLE { §3.14 )

[J11. CONNECT STATION CABLE TO BLOCKS ( §3.14 )
Z1 Install bridging clips

[112. INSTALL MODULAR JACKS ( 13.15)

INSTALLING PCBES, TELEPHONES AND LINES

[J13. STRAP, SET SWITCHES AND INSTALL PCBS ( 13.16 )
[114. INSTALL TELEPHONES [ 4.01)

[]115. CHECK SYSTEM YOLTAGES [ 95.01)
[0 Refer to Section 9, MAINTENANCE, if problems occur

16, CONNECT TELCO LINES [ 16.01)

oogoo0ooooooo

[l
(%

[
[

Tairaoe 5=7
LS T ] Fririga by LS AL
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EQUIPMENT REQUIREMENTS

2.88 Unpack the telephone equipment and compare the eguipment
received to a list of eguipment ordered to be sure that all
components are on site. Check for any physical damage.

2.89 Have the necessary installation eguipment available. This

includes:

- d4'x &' sheet of exterior grade plyweed, 3/4" recommended (for
K5U, expansion cabinet and pewer supply mounkting)

- 25-pair cable {(female type 57 connecter on one end and male oo
the other) to connect to the RJI21Xs from the telco

- 14 AWG ground wire

- B6M1-5F connecting blocks with bridging clips

- 25-pair cable (female type 57 cennecter on one end) for each
BEML-50 connecting block

- B25aA, B25F or eguivalent modular station jacks (screw type
terminals only)

- Surge protectsr (1 regoired for each power supply)

= Mizeallaneous mounting hardware and fasteners

2.1¢ Before starting the installation, verify that the following
documents are complete and on the premises:

fa) A building plan with station lacation and type marked.

{h] The Order Shest (Table 3-1) detailing eguipment regquirements.

{c] The Program Recocrd Forms (Table 4=2 through 4-5) with all
programming information completed.

Equipment Summary Check

- Egquipment present (para. 2.088).
- Hardware present (para. 2.B89).
- Mecessary documents on site (para. 2.1¢).

3. IHNSTALLATION

3,01 This part is divided inte three major sub-parts: K5U,
Expansion Cabinet and Power Supply Installation; Station Cabling;
and Installing PCBs. ERead the entire section and Table 5-1 before
proceading with the actual installation.

WARNING: MODIFICATIOHSE OF THIS EQUIPMENT HNOT EXPRESSLY
SHOWN IN THIS INSTALLATION MANUAL VOID APPLICABLE
WARRARMTEES.

S5=5
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K50, EXPANSION CABEINET AND POWER SUPPLY INSTALLATION

3.82 Review the installation layout prepared for the specific
gite. Locate the area for the plywood backbeard en the wall. It
should be at a cenvenient working height and positioned so that
the power supplies are within & feet (2.4m) of the dedicated AC
receptacles.

1,83 Mount the plywood in the designated lecation with
appropriate fasteners. Mark the eguipment layout on the board
using the installation layout drawing (Figure 5-1).

WARBHMING: IF THE KESU POWER SUPPLY IS LOCATED CLOSEERE THAN
3 FEET {(&#.9m) TO THE CEILING, IT MAY OVERREAT.

3.4 A surge protecter must be installed at the dedicated AC
receptacle for each power supply to minimize the effects f[rom
high static veoltages, low level transients and line ripple. The
protecter should be self-contained 3-prong grounded device with
15-amp capacity. Connect this unit according to manufacturer's
instructions.

Backkoard Installation Check

- Review site layout (para. 3.82).
- Mount backbeard and marX eguipment layout (para. 3.@3).
- Install surge protector{s) (para. 3.d4).

ESD Installation
3.85 Mount the KSU on the backboard as follows:

- Locate the upper right KSU mounting screw, approximately 31.5
inches (8@.6cm) from the right edge of the backboard and 1¥.5
inches (26.9%9cm) from the top, according to Figure 5-1.

- Mark the remaining three points on the backboard that
correspend to the mounting hole centers (Figure =1},

- Drill piloat holes at these points and insert suitable
fasteners having a 1/4 inch shank diameter.

- Serew in fasteners until the clearance betwesen the fastener
head and the mounting surface is 174 inch.

- Mount K50 on the four fastenecs and tighten each fastener
until the KSU is securely attached to the mounting surface.

CAUOTION: DO HOT INSTALL FCBS AT THIS POINT.

Expansion Cabinet Installation

3.96 To mount the sxpansion cabinet:

S=3
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- Using Figure 5-1 as a guide, mark the expansion cabinet
mounting hole centers.

= Drill pilot holes, screw in fasteners and mount expansion
cabinet identically to the KS0.

Power Supply Installation

3.@7 Mount the power supplies on the backboard in the proper
location., The power supplies are cooled by convection currents:
therefore, they must be staggered {with the cablas at the bottem
of the unit).

- Mark the points on the backboard that correspond to the
mounting hole centers for each power supply (Figure 5-1).

- Drill pilet heles at these points and insert suitable fasteners
having a 154 inch shank diameter.

= Screw in fasteners until the clearance bhetween the fastener
head and the mounting surface is 1/4 inch.

= Mount the power supply on the four fasteners. Tighten esach
fastensr until the power supply is securely attached to the
mounting surface.

3.98 A Thermal Protection Device is located on the KSU (Figure
5-3)}. When the maximum operating temperature for the system is
exceeded, the Thermal Protection Device causes the reset button
on the front face of the power supply to pop up, revealing a
white band. This band indicates that the system iz operating at
dangerously high temperatures. The Thermal Protection Device will
not shut dewn the power on the power supply.

Permanent Wiring Instructions

3.8% In some installations it may be preferred to permanently
wire the power supplies, rather than plugging them into the
dedicated AC receptacle. If permanent wiring is reguired, follow
the permanent wiring instructions on the tag attached to the
power supply, and consult local and national codes.

WARNING: DISCONNECT POWER SUPPLIES FROM AC FPOWER S0OURCE
BEFORE BEGINNINWG THE FERMANENT WIRING FROCEDURE.

HOTE: Percmanent wiring must be done by a gualified electrician.

>-1@
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Grounding the ESU and Expansion Cabinet

1.1¢ Ground the XKSU by connecting the 14pWG ground wire ko a2
=ald water pipe or other known ground. The ground wire should be
as short as possible. Connect the ground wire to the grounding
lug (CWP GHD) on the KSU backplane and the greunding clamp on the
cold water pipe (Figure 5=1). To ground the expansion cabinet,
run a short 14AWG ground wire from the XP GND lug on the K5U to
the XP GHD lug on the expansion cabinet.

Connecting the KSU to the Expansion Cabinet
3.11 The three multiconductor ribbon cables are used to connect
the expansion cakinet to the KSU. The ribbon cable connections

are as follews:

[3%=10] EXFANSION CABINET

J2Sa)l . el o ocamile artoe . J18as (1EW)
T2B v o o 2 = = = = = s s« J18 (15™)
HTA! TR0 ALl Tece pa L TRoS s TR ({1500

Connecting the Power Supplies

CAUTION: DO HOT ALTER THE CABLE WHICH COMHECTS POWER SUPFLY
TO THE CABIMET. ALTERING CABLE WILL CHANGE LEAD RESISTANCE
AND COULD RESULT IN DAMAGE TO THE POWER SUPPLY.

I —

3.12 Connect the power supplies to the KSU and expansion
cabinet. The shorter, multiconductor cable has a connector that
plugs intc the connector on the right side of the cabinet. This
connector is keyed to plug in only one way. Plug the power
supplies into the surge protectors but do not turn the units on.

3,13 Mount the connecting blocks to the left of the KSU (Figure
5-1). The number of blocks is dependent on the number of Station
PCEs to he installed in the system (see Table 3-1). Connect each
?5-pair cable (with type 57 female connecter on one end) to the
connecting blocks using Tables 5-2 and 5-3 for station
assignments. The female ceonnectors mate with the station plugs
(23-P8 in the KS5U, F4-P% in the expansion cabinet).

Equipment Mounting Check

- Mount HES5U (para. 3.49%5).

- Mount expansion cabinet (para. 3.46)

- Mount power supplies (para. 3.67)

= Ground K50 and expansion cabinet (para. 3.18).

- Connect KSU to expansion cabipnet (para,. 3,11}.

- Connect power supplies and install surge protectors (para. 3.12).
- Mount copnecting blecks ([para. 3.13).

- Wire KSU to ceonnecting blecks (para. 3.13).

5-11
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Table 5-2 BLOCK CONMECTIONS, K5U, TCX-128

25 Palr Cable  [B6M1-50) 8TA
Connl  Colar Blozk PE PT P& Ps P4 F3 LE&AD
Fin Code Tearm. DESIG
26 | WHT-BLU i AT (305} | AT (31T | AT (323} | AT [3a7)] | AT 353 ERN
1 BLUWHT 2 HOT A&F POAT | AR PORT | AR PORT | AR PORT | 48 PORT RED
27 | WHT-08M 3 UZED BT o5 ETOT BT 024 BT 041 BT os3 BLE
2 ORM-WHT L AF .14 ERJ12 BR J11 BR Jo BR J& YEL
28 | WHT-GRM 5 AT [3085) AT (31B) AT (330 AT [342) AT (358) =AM
3 GAMN-WHT & ROT AR PORT | AR FORT | AR PORT | AR PORT | &9 PORT RED
23 | WHT-ERN T USED AT ons ET08 BT 030 BT 42 BT QL4 BLK
e BRMN-WHT _"B ZR J1a BRA M2 B J11 ER JE-__ BA A YEL
| WHT-ELT B AT (307 AT (213) AT [331] AT 363 AT (355) GAM
5 SLT-WHT 0 NOT AR PORT | AR BOAT | AR PORT | &8 PORT | &R PORT RED
k| REL-ELL 11 USED BT 07 BT a13 27 031 ET 43 BT 055 SLK
& BLLL-RED 12 EBR Ji4 BA 2 aERJdn ER JF BR Ja ‘FEIT_
z2 | REDOAN | 13 AT (308) | AT (a20) | AT (232 | AT (224 | AT (358 | cAn
T DRK-RED 14 HNOT &7 PORT | AR PORAT | AR PORT | AR PORT | AR PORT RED
33 | RER-GRN 15 USED BT 0oae BT o2a BT paz BT 044 BT 058 ELK
B GRR-RED 16 BR J14 BE J12 BRJ1 BA BR Ja YEL
a4 | RED.BRM 17 Aalay AT {308 AT [331) AT (333 AT (345) AT 357 RN
] BAR-AED 1B @9 | &7 PORT | ARPORT | A9 PORT | AR POAT | AR PORT RED
as RED-ELT 1% Halay BT 00 BT 021 BT 032 BT 045 BT D57 ELK
10 SLT-RED 20 3 BRM3 BRJ12 BR 10 EI= L] BRJT YEL
28 | BLK-BLL 21 Aelay | AT ¢310) | AT (3220 |AT (234) [AT (3480 |AT (3580 | GRN
1 BLLI-ELE 2 £2 AR PDAT | AR PORT | AR PORAT | AR PORT | &R PORT RED
A7 | BLE-ORM a3 Helay BT 010 BT 022 BT 034 BT 045 BT osg BLK
12 | OEM-BLK 24 £d BAM3 BR J12 EFl_.l1D BR J2 BRJF WEL
38 | BLKGRN | 28 AT (311) | AT [323) | AT (335) | AT (347) |AT (258) | GRM
13 | GAN-ELK 28 MOT AR PORAT | AR PORT | AR PORT | AR POBRT | AR PORT RED
38 | BLE-BRM 27 UEED BT a11 BT 023 BT Q35 BT 047 BT 055 BLE
14 | BRN-BLK | 28 BAJIZ  |BRJ1Z  |BAN0 | BRJS BR J7 YEL
&0 BLE-ZLT 28 AT (312) aT |E24) AT (335} AT [BdiF) AT (350 GRM
15 SLT-BLE 30 MNOT AR PORT | ARPORT | ARPORT | ARPORT | &R PORT RED
£1 YEL-BLLY 31 UEED BT 012 BT 024 BT 035 BT e BT DD BLK
16 | BLU-YEL | 32 BRJ13 [BRJ1Z  |BRJ1?  |BR.JE BAJST | YEL
42 | YEL-ORM 3 AT (301} AT (@313 AT (325} AT (337 AT {345 AT (381) GAM
17 | ORN-YEL 1 AR POAT | AR PORT | AA PORT | AR PORT | AR FORT | AR PORT RED
43 YEL-3RAM 35 BT 0o BT 13 BT azs BT pat BT 049 BT 081 BLK
18 | GRN-YEL 38 BFE J14 BR J13 BR 1Y BR J10 BH JB BR J7 YEL
44 | YEL-BRM 57 | AT (302 | AT 4 | AT a2sp [ AT (3am (AT s (AT e | caw
149 EAM-YEL 3 AR PORAT | ARPORT | ARPORT | AR PORT | AR PORT | AR PORT RED
45 YEL-SLT 39 BT 002 ET 014 BT 026 BT o3 BT 05D BT DE2 BLE
0 BLT-YEL 40 BR .J14 ERJ13 BR J11 BR .J10 BR J8 BR J7 YEL
46 VILRBLU 41 AT [30G] AT {315) AT (32T AT [E35) AT (251} AT [3B83) GEAM
b BLL-VICY 42 AR PORT | AR PORT | AR PORT | AR PORT | AR PORT | AR PORT HED
47 WIHD-OHM 43 &T ooz BETME aT 027 BT 038 BT 051 BT B3 Bk
22 RN 44 &R J14 BRJE BR J11 BA 10 BR J3 ER JT YEL
48 WED-GAM 4% AT [304) AT 318 AT [328) AT (34 AT [353] AT [407)] GRN
&3 GARNNYID 46 &H PORT | AAPDAT | AR PORT | AR PORT | AR PORT | AR FORT RED
49 VID-SRK a7 BT po4 BETME BT 028 BT D40 BT 052 BT :E4 BLE
24 BREN-YI0 a8 BR.J14 BAJIZ arR.JN" BA 1D B8R JE EBR JT YEL
S0 VIO-ELT ]
25 SLT-VIC ]
MOTE: Dalaull &akan AumSers &ré shown in parenthesis.
TG
Aprll LRES
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Table 5.3 BLOCK CONMECTIONS, EXPANSION CABINET, TCX-128

|25 Padr Cable  |E6M1-50) STA
Cann Canlor Block Pa P& Py PE P5 P4 LEAD
Piri Cade Term. DESIG
25 | WHT-BLL 1 AT [402) AT [414) AT (428) | AT (438) | AT (480] AT (4682 GRN
1 BLUMWHT z AR POAT | 4R PORT | ARPORT | ARPORT |ARPOAT | AR PORT RER
27 | WHT-GAN et BT DBS ET 077 BT 83 BT 101 BT 113 5T 125 ELK
7 | ORMWHT 4 BR Ji5 ERJ14 BR.Ji2 | B Ji1 BA 44 BR Ja YEL
78 | WHT-GAN & AT (403) | AT (#15] | AT (4270 | AT {43%) | AT (4513 | AT (453) GAM
3 | GRHOWHT =1 AR PORT | ARPORT | AR PORT | A4 PORT | AR PORAT | AR PORT RED
8 | WHT-HERN T BT Q5 8T ova BT oB0 ET 102 ET 114 BT 1246 BLK
4 BRAMSWHT 33 BR J15 BR .14 EBR.J12 BR J11 BA M i BA 4 TEL
20 | WHT-SLT a AT (408) | AT (418) | AT (428) | AT (420) | AT {452) [ AT (464) GAM
5 SLTNHT 10 AR FOAT | ARBPORT | ARPORT | AR PORT | AR PORT | AR PORT RED
n RAEC-BLU 11 BT QET BTa7s a7 681 BT 103 BT & BT 127 LK
5 BLU-RED 12 BA J15 Be J14 BR J12 ER.J1 BR % BA J8 YEL
12 | REC-ORM 13 AT (408) AT (4170 | AT (422) | AT (£31) [ AT {453 [ AT (465) GHM
T OER-RED 14 &R PORT | AR PORT | AR POAT | AR PORT | AR PORT | AR PORT RED
I | REB-GREN 15 BT D5E BT Q& BT 082 ST 104 BT 116 BT 126 ALK
& | GRN-RED 16 BR 15 BR.J14 BR J12 BRJ1 ___EFLJE- ] BH 8 TEL
34 | RED-ESRN 17 AT (406) | AT (418) | AT (430p | AT (442] | AT [454) GHN
3 | BRN-RED 18 AR PORT | a3 PORT | AR POAT | AR PORT | AR PORT MOT RED
35 AED-SLT 19 BT 52 BT 031 BT 093 BT 105 BT 1IT7 UEED BLK
14 SLT-AED 20 BR JT5 BA Ju3 BR 2 BR J10 B J2 YEL
3& | BLEELU 2 | AT (407 [ AT {415 [ AT (431) | AT (443) | AT [455) GRN
11 BLLLBLE 22 AR FORT | 84 PORT | AR PORT | AR PORT | AR PORT MOT RED
ar BLE-DAM 23 ET 070 BT paz BT 054 BT 106 BT 118 LSED BLK
12 | ORN-BLE | 24 |BR.J1S BRJ1 |BAJMZ  [BRAJD BR J9 YEL
38 | BLE-GRM pe | AT 208 | AT 4200 [ AT (4320 [ AT (444) | AT [254) GRH
13 | GEN-BLK e AR POBRT | AR PORT | AR PORT | AR PODRT | AR PORT HNOT HED
g | BL=-BAN 77 =T oM BT 08X BT 085 BT 107 BT 118 USED BLK
14 | BRN-BLE F1) BR 15 BR.J13 ER J12 BA J10 BA Ja YEL
40 BLE-SLT b} AT (205} AT [£21) AT {433 AT (445 AT (4587) GRMN
15 SLT-HLE =] AR PORT | AR PORT | AR PORT | AR PORT | AR PORAT HOT AED
41 | YEL-BLU Y| BT am2 BT 0n4 ET A& BT 108 BT 120 LSED BLE
16 | BLLLYEL az BR J15 BR .13 BR J12 BR Jud BE 9 YEL
42 | YEL-DEW X3 AT [a1d)} AT (482 AT (234) AT (daf) AT (458) NOT GERM
17 | CANYEL 34 AR PORT |ARPSAT | 48 PORY | A8 PORT | AR PDRT ROT AED
43 | YEL-GRNW x5 BT Q73 BT 085 BT pa¥ BT 108 BT 121 LISED BLE
18 | GAN-YEL 55 BR Ji4 3R .J13 ER.JN BR.J10 BA J8 YEL
44 | YEL-BRN 57 AT (411} AT (473} AT [235) AT (d47) AT (458) GAMN
19 BRK-YEL 33 AR PORT | AR PORT | AR PORT | AR PORT | AR PDRAT KNOT Rzl
45 YEL-ELT xa BT 074 AT 085 BT 098 BT 1o BT 122 LISED BLK
20 SLT-YEL 40 BR J14 aR 1z BRJn BR J1d BA 18 YEL
ag | wo-BLY 41 | AT (a12) | AT ja2e} | AT [238) | AT [448) | AT (450) GAN
21 BLU-VID 42 AR PORT |ARPOAT | AR PORT | AR PORT | A8 PORT ROT AED
47 VID-DRM 43 BT ao¥s BT 0a7 BT oba BT 111 ET 123 LISED BLE
32 CRN-VID 44 BE J14 bR J13 BR J11 ER J10 BA M8 YEL
48 VIDLGERN 45 AT (413) AT (425} AT [£37] AT [&£459) AT (dE51) GHMN
73| GANYID 48 AR PORT |ARPORT | AR POQRT | AR PGRT | AR PORT wWOT RED:
45 VIO-BBN 47 BT 078 BT Q&8 ET 100 BT 112 BT 124 USED B
e BRH-VIO 48 BR J14 BR J12 BR.JnN BR J14 gR . e iy YEL
] VID-SLT 44
it BELT-VIO &0
WOTE: Delault sation numbers are shown in parenthesis.
TamEs
Al 1At
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STATION CABLING

3.14 TUse station cable to link the connecting blocks to the
madular Jjacks. All station cable, including cable for the D33
console, must be home run to the connecting blocks and must not
gexceed 2000 feet for kevsetbts, 18,898 feet for (Z2589) tvpe single
line and one button sets and BH8 feet for display telephones.
Punch down the cable at the connecting blocks (using Tables 5-2,
5=-3 and 5=4).

Table 5-4 CABLING AND VOLTAGES, TCX-128

KEY TELEFHOMNE VOLTAGES!
DESIGE-

&C‘H KNATHON FUNGTION WOLTAGE
GRN AT DATA { FOWER -2V DG
RAED AR OATA ! POWER » +24 W00
BLE BT ALDID NIA

|_YEL BR ALIDIC MTA

SINGLE LINE TELEFHOME VOLTAGES *
DEZIG-

COLORA |NATION FUNCTION VOLTAGE
GRH AT AUDKD f POWER + w2 W00
RED AR AUDHD J POWER - 24 W DG
BLK BT GROUND avDc
YEL BR RINGER FOWER =24 DC

TR
s RS

3.15 The cable is terminated at the station location in a screw
type 625A or B25F (4=wire) modular jack or eguivalent {(FPigure
5-1). Connect the RED, GEN, BLE and YEL conductors to the
matching terminals., The telephones are plugged into the modular

jacks.
System Cabling Check

- Home run all station cable (para. 3.14).

- Punch down cable at connecting blocks (para. 3.14).

- Terminate cable in modular jack at station locations (para.
3.15).

CAUTION: QUAD CABLE SHOULD BE ROUTED AWAY FROM ANY
ELECTRO-MAGNETIC INTERFERENCE SOQOURCES SUCH AS ELECTRICAL
MOTORS AND FLUORESCENT LIGHTS. ALL CABLE RUNS SHOULD BE

AT LEAST 2 IMCHES (5@.8mm) FROM CONDUCTORS OF ANY ELECTRIC
LIGHT, POWER CIRCUIT OR CLASS 1 CIRCUITE (REFERENCE
HATIONAL ELECTRICAL CODE, ARTICLE 2dd-COMMUNICATION
CIRCUOITE) .
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THETALLING BCHBS

WAEHING: ALL POWER SHOULD BE OFF WHEN INSERTING PCEs.

Static Frecautions

%.18 The Printed Circuit Boards (PCEs) are sensitiwve to stati:
electricity. Use the proper handling precautions to guard agalnst
static damage. The paragraphs below highlight safe handling
technigues for static-sensitive eguipment.

3.17 All poBs should be handled in the conductive black velostat
bags in which they were shipped.

1.18 To minimize static charges,; three steps must be taken,
First, discharge any accumulated beody static by touching a
grounded object. Second, wear a wrist ground strap attached te
the CWP GHND lug eon the KSUO. Third, keep foot movement to a
minimum.

1.1% Only surfaces or items that are at ground potential should
come in contact with PCEs.

WARNING: WHEM INSTALLING, REMOVING OR MAINTAINING PCBs USE
THE PEOPEE PEECAOTIONS TO GUAERED AGATHST STATIC DAMAGE.

]

3,28 Handle PCBs carefully while slowly inserting or removing
them from the KSU or expansion cabinet slot.

System Check

= Eystem must be off.
- Read static precautions (para. 3.16 through 3.26).

PCB Location

3.2l Use Figure 5=1 as reference for PCE location. Each PCE is
keyed to fit only in its proper slot in the KEI or expansion
cabinet backplane. When inserting the PCBs, the connector edge
goes into the slot with the component side of the PCE to the
installer's right. lUse your thumbs to push the PCE until firmly
seated. Do neot use the heel of your hand or any teool to push a
FCE intoe a connector.,
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Central Processing Unit (BE-CPU-B) PCB

3.22 Before the B-CPU-B PCB (Figure 5-2) is installed in the ESU
fand before the system is programmed), the Baud Rate Switch (82)
and the Serial Data Switch (53) must he set to mateh the
teqguirements of the programming terminal.

= Strap the B-CPU-B PCE from El to E2 for battery backup.
- To set the switches, refer to Figure 5-2.

CAOTION: MAKE SURE THE B=CEU-B PCE IS STRAPPED FROM E1 TO E2 E
(FIGURE 5-2). IF THE PCB IS NOT STRAPPED El TO E2, THE SYSTEM
WILL INITIALIZE EACH TIME THE BOWER IS TURNED ON OR OFF.
INITIALIZATION RETURNS ALL PROGRAMMED ENTRIES TO DEFAULT.

A FULLY CHARGED BATTERY WILL HOLD USER-FROGRAMMED MEMORY FOR
UP TO 19 DAYS.

3.23 A special clock/calendar is located on the B-CBU-E which
allows the time and date to appear on all display telephenss in
the system. This clock may also be used for the SMDRE. The
clock/calendar may be set at the terminal during system
programming or at the attendant's station. If a2 power outage
occurs, the clock/calendar will step, and must be reset when the
Power reburns.

= Make sure that all power is shut off before inserting PCBs.

After the switches have been set, insert the CPU PCE in K20
slot J1@ (Figure 5-1).

5-16
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[ SWITCH 52

Baud
Rala

i

Switch §2 Battery strapping
RS232C Port

EZ
El-al.ll:l Hﬂtﬂ E‘EI&E“QI’I E1
Open E3
Side
+3
1

e
110

134
150
o n)
300
)
1200
K
2400
23
BEL0

ODODAOOIO0Co0 | =
GOOGDoCDOoDonoSO0

NSO aOSOoo oD 00 | W
DooODOQDODODD TN | b

Marbat O oouais tho DPEH g on e
prgcinm O masas T closed poston

DS3 45V, #12V
& —12 W power,
Mormally on ( RED ). A T3

TPZ GHND
TR1 +5VDEC

D52 6502 Processor
runmring, MNormally

flashing [ RED ).
SERIAL DATA SWITCH [ 53 )
Switch SELECTOR
D51 280 Processor running. 1213145161718
Mormally flashing [ RED ). 0| Parity Eranle
. G| Parity Daable
Connector for Ribbon o Party Even
Cabla to B-ALX-A | ] Farity Qod
2]o Mot Usos
S 1 S1op Ba
I Iclg 1.5 Stap Bits
Tlelel T 2 Swe Bas
8 K Hen Used
[ | 7 Bis Par Char
[I=1 8 Bils Per Char
xlaxl T T 1 1 Mo Lised
Sw‘;‘[ﬁh 3;3 Edl Mumbar O = Dean X = Den') Cang
Qutput Data Format G = Dlosed
Saloction —
Tmoos 14

Flgure 5-2 CENTRAL PROCESSING UNIT { B-CPU-B ) PCB, TCX-128

=117
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Tone Generator (B-TGU-E) PCB

3.24 Up to two Tone Generator (B-TGU-B) PCBs (Figure 5-3) can ke
installed in the system. If additicnal DTMF receiver daughter
bpards are reqguired (refer to Table 3=1), install them on either
§-TGU-B PCB. Strap the B-TGU=B PCE according to the following:

B-TGO-E POS. 1 (JL5) STRAP E1 T0 E2.

{Use narrow side if tapered jumper header is used.)
B-TGU=-B POS. 2 (J1&6) S3TRAFP EL TO E3,

(Use wide side if tapered jumper header is used.)

- Mount the DTMF Receiver PCBs (if reguired) on either B-TolU-m
PCE.

- After strapping B-TGU-B PCBs, insert the B-TGU-B PCEs in the
correct position in the KSU (Figure 5=1),

5-18
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0S4 +5Y DO powsr indicator
053 + 12V DG power indicator
052 +15 WV DT power indicator
D1 + &V DC power indicator

Marmally ON. { GREEN )

¥;3 T;LL [B] Strap E1-E2 for position #1 ( J15)
TP3 +#12VDC Strap E1-E3 for position #2 (J18)
TF2 #1585V DC

TF1 +5V DC Analog

As59 MOH walurn
AEZ BEGM volume

A24 Page volume-pors 1-18' [ B5-80° )
R31 Page volume-parts 17-32" [ 81-104° )
R38 Page volume-pors 33-48' | 105-128° )

R45 Page volume-poris 48-64' [ not used’ )

"Initialization ports { hardwara Page zones ) for KSLU = HOTE: All vollages +5%
PCB in slot J15.

‘|nitialization ports [ hardware Page zones ) for expansion cabinet —
PCE in slot J16.

Figure 5-3 TOME GENERATOR UNIT ( B-TGU-B ) PCB, TCX-128

B=19
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Ruxiliary (B-AUX-A) PCB

3.23 The Ruxiliary (B-AUX-A) PCB is installed if Least Cost
Routing (LCR) is to be used. The B-AUX-A is also installed if
external relays 3 and 4 are reguired, This PCB uses slot J16, in
place of the second B-TCGU-B pCRH,

Te install the B-AUX-A PCB (Figure 5-4):

- SBtrap El te E2 to provide for battery backup of LCR Random
Access Memory (RAM).

= Inzert B-AUX-A PCE in K3U slot J1&.

- Use the ribbon cable provided to connect the B-AUX-A PBCB to the
E-CFU-E PCB. The ribboen cable connectors are keved to prevent
them from being plugged in backwards.
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B-AUX-A PCB can replace BTGU-B PCE in position 2
( shot J16 ) In KSLL

Mot used RE25——
Pace volume - ports 105-128" R24 ﬁ

Fage volume - ports 81-104" R23—
Fage volume - ports B5-80° R22

o (]
Power indicators nse
normally ON 01

Battery Sensor RG3
Factory Set - DO NOT ADJUST
Battery

MOH velume for expansion
cabinet R113

Hibbon cable
o B-CPL-2

BEM wolume for expansion R114

"Initialization ports ( hardware Pagoe zones ) for
expansion cabinet - PCE in slot J16.

Flgure 5-4 AUXILIARY { B-AUX-A ) PCB, TCX-128

a=21



Draft @-1

March 1985

Station Control Unit (B=85SCU-C) PCRE

3.26

The Station Ceontrol Unit (B-8SCU-C) PCBs [Figure 5=5) do

naot rﬂquirg any strapping. Each PCBE has eight station circuits.
#erer to Flgure 5-1, Tables 53=-2 and 5-3 for PCB placement.

= Insert the reguired number of Station PCEs for the system.

D53

+15 V DC power-indicator ||

( GREEN )

TPT
TP&
TPS

TP3
TF2
TFP1

— ——DS58

D37
D56
Ds5
—— DS54
— D53
—Ds2
— D31

SYMNG —
+5%Y 0OC —
+24 VDO —
-5% DC
+ 15V DC
=24 % DC

Station 8 ™,
Station 7
Station &
Station 5
Station 4
Station 3
Slation 2

—HRED

Station 1,

GND

IF LED IS: STATION STATUS 1S
"OFF - Mo lalaphone is conneclad
'ON STEADY" | - Telephone ts connected and idla
'FLASHING' - Slation is busy

HNOTE: All voltages + 5%

Figure 5-5 STATION CONTROL UNIT { B-BSCU-C ) PCB, TCX-128

9=22
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Single Line Unit (B-BSLU-B) PCE

3.27 Single Line Unit (B-85LU-B) PCR=s are reguired when single
line (2583 eype) or one butteon telephones are used in the system.
Each PCE contains eight single line circuits and occuplies one
station PCB slat in the KSU or expansion cabinet. Refer to Figure
5-1, Takle 5-2 and 5-=3 for PCE placement.

31,28 Each circuit on the B-8SLU-B PCE must be strapped to
indicate the tvpe o0f telephone being used. For 2Z50@ type
telephonas, strap each circuit in the E1-E2Z peosition (Figure 5=
). For One Button Telephones and OPX stations, strap each
circuit in the E2-E3 position.

- Insert the reguired number of B-8S5LU-B PCEs for the system.
NOTE: Distinctive Ringing reguires that the B-8SLU-B PCE have

software version 177=114=0(2 or 177=114=-@33. The software level is
indicated on the label attached to UL3.

3=23
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RED

NORMALLY ON { GREEN )

]
TPG +5¥Dﬂﬂ

D51 Station 1
D52  Station 2
DS3  Station 3
D34 Station 4
055 Station 5
D=8  Station 8
DST Station 7
D358  Station 8
+5, -5 &

TP +24VDC
TR4 —5WDC
TF3 +15VDC
TF2 —-24VWDC
TP1 GHND

NOTE: All vollagas + 5%

March 19855

Strap circuit E1 to E2 for single line { 2500 type ) telephane.
Strap circuit E2 10 E3 for one butien and OFX telephones.

IF LED 15:

STATION STATUS 15:

"OFF = Ma telephone is connected.

OM STEADY" |- Telephone is connected and idle.

FLASHING'

= Slaticn is busy

Figure 5-B

SINGLE LINE UNIT [ B-85LU-B ) PCB, TCX-128

S-d4
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central Office Unit (B-4C0OU-A) PCB

3,28 The Central Office Unit (B-4COU-A) PCBEs do not reguire
strapping. Each PCB contains 4 fo line circuits. Hefer to Figure
5=1 and the following chart for PCE placement.

0 LINES oLCc=2 SLOT
K50
1 to 4 JE
5 to 8 d5
9 to 12 J4d
13 &0 16 I35
17 to 28 J2
21 to 24 J1
EXPANSION CABINET
25 to 28 Jd
29 o 32 J3

- Insert the reguired number of Central Office Unit (B-4C0U0=A)
PCBs for the system.

=25

e S
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Lime
Ciket.
#3

-TP3 =12V Do

D31 +15 & =12V DC—
[ GAEEM )

TP2 +15V DC

March 1985

Mormal LED Status

Line D31 and DS2 - ON
Cht. DS101 - 401:
#4 OFF Line is idle
TP403 XPT Analog Un Steady - Line is busy or busied aut by program
TRP402 Tip
TP401 Ring

035407 Siatus [ BED )

TP103 XPT Analog

TP102 Tip
_'Fsgg ﬁ;’f Anazlog TP101 Ring Cht.
[ #1
g $101 Status { RED)

DS301 Status ( RED )

DS2 +5V DG [ GREEN |——

TP1 GHD
Lina TP203 XPT Analog —
Colet. TFED‘E Tip — i
40 TP201 Ring

5201 Status ( RED )

Figure 5-7 CENTRAL OFFICE UNIT { B-4COU-A ) PCB, TCX-128

5-26
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Buffer (B=BUF-3) PCB

%.3@ The Buffer (B=BUF-a) PCB is always ragquired when an
expansion cabinet is used. This PUB plugs inte expansion cabinet
slot J16 and does not reguire any strapping or switch settings.

KEU PCE Check

- Set switches, strap and insert B-CPU-BE PCE (paxra. ILEE R 3023,
strap and insert B-TGU-B PCBs (para. 30247 .

- Strap and insert B-AUX-A PCB (para. 3.23).

Insert B=8SCU-C PCBs (para. 3.26).

- Strap and insert B-8SLU-B PCBEs (para. 3.27 & 3.28).

- Insert B-4C0U-A PCBs (para. 3.20).

- Insert B-BUF-A PCB (para. 3.38).

DS1 power-indicator
MNORMALLY OM

NOTE: The B-BUF-A PCB is only
used If an expansion cabinel
i% installed,

Figure 5-8 BUFFER ( B-BUF-A ) PCB, TCX-128

5=21
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4. INSTALLING TELEFHOMNES

4.0l To install a telephone or console, simply plug the unit
inte the modular jack.

4.82 If wall mounting is required, refer to the instructions
shipped with the wall mounting kits.

5. BYSTEM VOLTAGE CHECK

3.0l System voltage levels can be tested and/or verified at test
points and LEDs (Figure 5-% and Table 5-5), This procedure should
we completed prior to connecting to the teleco lines (or
programming) to insure the system is functioning properly. If the
LEDs do not respond as indicated (or the voltage measurements are
incorrect), refer to Section 9, MAINTENANCE for instructioens on
how to solwve the problem,

To verify system voltage levels:

- Turn <on KSU power supply.

= Turn on expansion cabinet power supply.

- Press reset switch on B-CPU-B PCB.

Verify voltages per Figures 5-2 through 5-8.
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PLUG IN 8s5CU-C
OR BE5LUE PCE.
WMEASLRE WOLTAGES
FER FISLRRE &5

C

HEGIN

WOLTAGE CHECH

)

v

March 1385

CHECH
INSTALLATION

WARNMGE: DO MOT PLUG AND UNPLUG FCES WITH
FOWER SUPALY TURNED OH, ALWAYS WEAR GAOLUIND.
ED WRIST STRAF WHEN MANDLIRG PLES

TES

P Tutn powar sumody off bodore Inseding PR
Tustt power supoly on ofier inseding PCR
z Vi'ity LEDS per Tablo B-5

Figure 5-9 VOLTAGE CHECK FLOWCHART, TCX-128

it TLRM OFF

FOMER SUPPLY

OF 545,
i
IF KSLL PLAG N
8CPUB, BIGUE AND | ves 0 A
- BALEA - SECTION 4.
IF EXPAHSION CABINET
PLLAT B B-BILIF-A
PLLG 1M ALL YES HE
B-BECU-E AND - qﬁ";%"ﬂ
B-BELL-B PCES - d
PLUS IM ALL DRI
SECTION 2
| B-4C0LLA PORS
CONSULT
EECTION 3.

END
WOLTAGE CHECHK.

5-29
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Table 5-5 SWITCHES AND LEDs, TCX-128

March 1985

HORMAL
ITEM' DESCRIFTION CONDITION
B-CPU-B
51 Resel Swilch M
Sz Beud Hale Swilch See Figure 5-2
c3 Ctata Format Swilch See Figure 52
051 Z80 Processor LED Fasl Flash { HED )
nDs2 a502 Processar LED Slawr Flash { AED
maa + 5V, 18 LED Cx (RED)
B-TGU-B
o5 + SV LED Of [ GREENM )
o52 +15% LED O [ GREEM )
53 +18W LED O | GREEM )
4 3+ 5V LED OM [ GREEN )
B-ALE-A
51 Mot Uead
Cs1 + 12V LED O [ GREEN )
Cs2 - 18V LED O [ GREEN )
(e + 5 LED Or { GREEN )
B-85CL)0
os1 Staticay Circuit 1 Stakes LED OH { RED ) when staton is
nDe2 Station Ginguil #2 Stakes LED functioning and is on hook,
D&l Staton Girguit #2 Status LED Fla=hes skowly whian station is
04 Slaton Circuil #4 Stalus LED off koo, OFF when =ietion i3
0SS Station Circuit #5 Stalus LED inzoerabie or not plugosd in.
D56 Stabion Gircuit #5 Status LED
ns7 Staticn Circuit #7 Status LED
osa Slaticn Circuit #8 Stalus LED
Dsg & BV, 415V LED O GREEM )
E-ZELLU-B
D& Statien Cirguil #1 Stalus LE ON { RED ) when stalion is
D=2 Slatigr Carcuil #2 Slalus LED humetiarnsg and i§ o0 ook,
033 Station Cocuil #3 Stalus LED Flashes skowly when slalion is
[ni* Slaten Coreul #4 Saius LED all ook, OFF when gietion &
0ss | Staties Creuil #5 Stalug LED inaperable of not plugeed in,
D36 Station Cirouil #6 Satus LED
Ds7 Station Circuil #7 Stalus LED
058 Station Circuil #8 Slalus LED
Cs8 4+ BV, =15V LED i  GREEM )
B-4COHLA,
eyl +15Y, - 12V LED O [ GREEM )
L&z + 5V LED ot | GREEM )
CE101 | Line Circuit #1 Status LED OM [ RED ) when seired
DE201 | Ling Circuil #2 Stalus LED 28 [ RED ) when seized
B&301 | Line Circuil #3 Stalus LED M [ RED) when seized
DiE401 | Line Circuit #4 Stalus LED OM [ RED) when sexed
B-8UF-A
(] Power |ndicator oM

" Rafer 1o figures 5-2 through 53-8 for devica location.
NOTE: On soma PCBs the LED: may be a differen] color than indicaied.

Ta{ees
Fel=unry 1035

S5-3¢

Privied In U] 5 &
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. CONHECTIHG TELCO LINES

5,81 The RJ21X connectors from the telco will provide service for
the 32 CO lines (Table 5-6). Each RJ21X connector is jeined to the
system by using a 25-pair cable terminated with a type 37
connector, female on one end and male on the other. This cable
cannot exceed 25 feet in length. Connect as follows:

- Plug the male end of the Z5-pair cable into the RJIZIX connector
from the telco (Figure 5-1). ] ) .

- Plug the female end of the 25-pair cable into the appropriate
connector on the KSU or expansion cabinet (Figure 5-1).

Table 5-6 TELCO RJ21X CONMMNECTOR/
CO LINE REFERENCES, TCX-128

CO LINES
PIN_FUNCTION] P2 sy | P1msu |F1 Esp cany
by Sk 1 13 25
7 ok 2 14 26
2: FI-:?‘-JPG 3 15 <!
= e 4 16 28
P N 5 17 29
6 | | 6 | 18 | 30
= Ftl'l:::] 7 19 el
T H"ILF'G 8 20 32
o mfﬂ g 21
o s | 10 | 22
n lane | 11| 28
| 2 leme | 12 | 24
TR s
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7+ INSTALLING OPTIONAL EQUIFMENT, PROGRAMMING AND TESTING THE
SYSTEM

7.81 Once the basic system is correctly s=t up, the optional
equipment (if reguired) can be installed. Section 6, INSTALLATION
OF OPTIONAL EQUIPMENT, provides guidelines for connecting various
optienal components to the standard hardware. after all

standard and optional components are installed, the system must
be programmed.

T T S S e e e N N e e e st B IR S S S e e o e e e e o e T P T S B . e e e e e e

WARNING: ALL SYSTEMS MUST BE PROGRAMMED TO S0OME DEGREE. DO
HOT ATTEMPT TO OPERATE THE S¥STEM WITHOUT FOLLOWIMG THE
INSTRUCTIONS PROVIDED IN SECTION 7, PROGREAM ENTRY.

T.802 Following programming, the various telephones can be
individually tested. If a complete test of each station is
required, the Operaticnal Test Procedure (Table 9-1) should be
helpful. Copies of this procedure can be used as an operational
log for each station. Refer to Section 9, MAINTENANCE.

5-32
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g, RADIO FREQUENCY INTERFERENCE

.81 The eguipment genecates and is susceptible to radio
frequency energy. If the system is not installed and used
according to the manufacturer's instructions, this eguipment may
interfere with radio and television reception. It has been type-
tested and found to comply with the limits for a Class &
computing deviece, according to the specifications in FCC Rules
covering protection against such interference In a commercial
installation. However, there is no guarantee that interference
will not occur in a particular installatien. Interference caused
by this eguipment te radio eox television reception can be
determined by turning the eguipment off and on. If an
interference problem exists, the problem may be galved in one or
more of the following ways:

(a} Re=orient the receiving antenna.

(k) Relocate the receiver with respect to the eguipment.

{c) Plug the eguipment and receiver into different ocutlets so
that both are on different branch circuits.

.82 If necessary, consult your dealer for additional
assistance. The following booklet, prepared by the FCC, may be
helpful:

"How to Identify and Remove Radio-TV Interface Problems”
Order this booklet from:
U.5. Government Printing Office
Washingten, D.C. 284082
(Stock Ho. S04-PR0-38345-2).
9. RADIOC FREQUENCY SUSCEPTIBILITY
9,81 If the TCX-128 System is installed in 2 strong radie
frequency (RF) field, proper system cperation may be affected.
The use of the proper installation and grounding procedures

outlined in this manval will help to minimize the RF
susceptibility.

»=33
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TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 6, INSTALLATION OF OPTIONAL EQUIPMENT

1. IHTRODUCTION

1.1 The IHSTALLATION OF OPTIOHAL EQUIPMENT Section pruuides
information on the customer-provided ocpticnal eguipment that can

be used with the TC¥-128 system. This eqguipment includes:

External Loud Ringers

External pPaging Egquipment

Programming /SMDR Terminal

Background Musie/Music on Held Music Source

Z. EXTERNAL LOUD RINGERS

2.81 The TCX-128 has up to four loud ring relays that can be
programmed to close when a night mode CO call rings inte the
system. These relays provide dry contact closures fox external
bells,. chimes or buzzers, which in turn broadcast night ringing
in areas where the audible from the telephones is not adequate oOr
available., Relays 1 and 2 are located on the B-TGU-B PCE plugged
into KSU slot J15, Relays 3 and 4 are located on the B-AUX-A PCB
plugged inte KSD slet J16. The user can connect to the relays at

the PR block.

2,82 The loud ring relays are rated as follows:

Mazximum Pawer: SE VAS3E Watts
Maximum Current: 1 Amp @ 3@ VDC
Maximum Voltage: 125 VAC/SLEE VDC @ 2@EmA

If the device connected to the relays exceeds the above ratings,
an additional external relay must be provided. For example, a
loud ringing device which operates at 1 Amp € 25 VDC dissipates
85 Watts. ABlthough the current and voltage reguirements are
individueally acceptable, the total power dissipation (Watts) is
not. This device reguires an external relay, which in turn is
switehed by the relay in the KS0.

24 Watts
9@ Watts

ARCCEPTRELE: 1 hmp ¥ 24 VDC
UHACCEPTABLE: 1 Amp X 2@ VDC

6-1
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2.83 Figure 6-1 (relays 1 and 4) shows how two typical loud
ringing Jdevices are connected to the system. To connect to the
ralays:

(1) Wwerify that the 25-pair cable from KSU connector PE is
correctly punched down on the P8 block.

(Z2) To connect the relay 1 contacts to the ringer supply shown
in Figure 6-1, punch down the conducteors at P8 block pins 17 and
13,

(3) To connect the relay 4 contacts to the ringer supply shown
in Figure 6-1, punch down the conductors at P2 block pins 23 and
24.

[(4) Install bridging clips.

(5) Refer to Section 7, PROGRAM ENTRY to verify that the relays
have been correctly programmed.

cperation

2.84 When the system is in the night mode, an incoming UNA line
will cause relay 1 to close. The closure will complete the
circuit from the ringer supply to the ringer device, causing the
ringer device to turn on. When the call iz answered or
terminated, the relay releases, turning off the ringer device.
The DC buzzer hooked up to relay 4 works in an identical manner.
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1. EXTERHAL PAGING EQUIPMENT

3.81 racilities with large exterior or interior areas may
require external paging equipment. This eguipment usually
consists of heavy-duty speakers driven by auxiliary amplifiers.
The input inte these amplifiers is provided by unused station
pesitions configured as Alternate Audio Ports. There are a total
of =ight Alternate audio Ports that can be programmed to cutput
Paging. The ports are assigned during Software Configuration
(refer to Section 4) and are recorded on the System Program
Record Form (Table 4-<2).

3.82 A typical Alternate Audio Port connection is shown in
Figure 6-2. The amplifiers used for paging sheould have an input
impedance of 60@ ohms, or should use a2 matehing transformer

from 68@ ohms te the input impedance of the amplifier. Match the
speakers for exterpal paging to the amplifier. To connect to an
Alternate dudio poxt:

L1l Refer to 'E' --> EXTERNAL QUTPUTS programming and Table 4-=2
to determine which unused stations are assigned as Alternate
Audio Ports.

{(2) Connect the amplifier input te the clips on the connector
block cerresponding to the B pair wires for the unused station
position (Figure 6-2).

[3) Install bridging clips.

E WHT.BLU | u_ﬁ

B *7;: C—a—1 [ ar

C BLL-WHT o

2 B e—— & AR

= weHT-DRN L el | ,

g . &I o — ,£ BT : o PMPUFIER
& = = J

& [ To DC Supply

jd_r—-—'_-_T__'—-—._.___‘_-
Bridging Clips “her

Figure G- 2 EXTERMAL PAGE ZONE CONMNECTIONS USING ALL ALTERNATE AUDIO PORT, TCX-128
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3.43 The relays on the B-TGU-B PCB and the B-AUX-A PCB may be
programmed to close whenever a Page is initiated. This allows the
system to "gate" the power supply for the paging amplifier. This
type of connection is shown in Figure 6-1 for relays 2 and 3. The
centact ratings for the relays can not be exceeded {rafer to
paragraph 2.82). I1If the power supply for the paging amplifier
exceeds the stated ratings, an additional external relay must be
used.

gperation

3.84 Whenever a Page annocuncement is made, the audio i1s output
from the Alternate Audio Port and amplified by the external
paging amplifier. If the relays are used in conjunction with
paging, the relay elosure can be used to turn on the paging
amplifier a3 the Page announcement occurs. In Figure B-1, the
relay 3 closure is used to turn on the paging amplifier DC
supply as the pPage audioc is sent from the alternate Audioc Port.

1.05 The Alternate Audio Ports can alse output Background Music
and/or night audible.

4. COMHNECTING THE PROGRAMMING/SMDR TERMIMAL

4.81 The programming/SHMDR terminal is connected to the KSU
mackplane at the R5-232-C connector {(J28 in Figure &-3). The baud
rate switech (32) and the data format switch (83) on the B-CPU-B
pcB (Figure 6-4) must be set to match the terminal.

4.92 Call records are transmitted to the printer as they are
completed. The output format is shown in Table 6-1; a sample
printout is shown in Table 6-2. The heading repeats after every
22 lines of call data. The TCX-128 has the capability to store up
to 27 lines of SMDR data, consisting of 5 lines of heading and 22
lines of call records,

4.83 A call accounting system, such as the Tie TELE-RECORD, may
be utilized with the TCX=12%,
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Figure 6-3 RS232C INTERFACE CONNECTOR AND PIN ASSIGNMENT ( J28 ), TCX-128
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Figure 6-4 BAUD RATE AND SERIAL DATA SWITCH ON B-CPU-B, TCX-128

B-6



L L R

Draft d-1
Table 6-1 FORMAT OF SMDR PRINTOUT, TCX-128
CHARACTER FIELD
| Doalimmilier
79 Daba MMDODY) MM = Month DD = Date ¥ = Yoar
10 Didlimniler 3
11-143 Callingg Saa. — (xX] % = Diglt
14 Diedirnilar
15- 98 Lina - DO X = Dligit .
17 Defrmitar
14. 33 Humber Galled, Right Justified in 16 Characier Field
a4 Dakmitar
3. a8 Slan Tima (HHMKM:25) HH = Howr, MM = Min, 85 = S8, |
43 Daliminar
4. 51 Call Duraton (HHMMS5) H = Hour, MM = Min, 55 = 588
52 Dalimiar
_53-5B " Gharge [_00.G0) DD = Dollans, ©0 = Conlg, = S0&ce
] Dalimiter JERPE
G0 - 66 Accownt Code, Right Jugtified in 9 Character Fald
ag Calimier ) -
7078 Spood Dial bin ne. (SSREEE]} 5 = Syslem Bin. € = Station Bin
7T Dialimier 1 -
T8 Garrlage refuin
72 Lina Feed
* Gharge Flald andy walid il gystem indudes LER,
:ﬂ-, 1585 Frined in LLEA,

March L9835

Table 6-2 TYPICAL SMDR PRINTER QUTPUT

eSS

TIE COMMUNICATIONS

IHC.

TCH—-128

il Bl T

DATE EXT LIME HMUMBER DIALED ETART ELAPSE CHARGE ARCC.CODE
2-s23-85 301 02 LEOZS92E62000 06:10:26 00z0O0z03 00.24
02,223,825 201 402 12030262000 0621052 O00=0G:13 O0.24
n2-23-.8% 301 02 12029262000 061121 O0zOO0s16  Od.24
n2-28-853 201 02 12028880000 06212215 00200216 O0.24
n2-23-85 201 02 12029262129 06:13:12 00z 00=03 00,24
n2soas8% 201 02 120333380001203% 06213:45 00:00=18  00.24

Enn = Station Speed Dial bin

ERD = Last Humber Redial

ESY = Save redial

Snn = S5ystem Speed Dial bin

ERT
ESY
=00
EdL
Z0n E01
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5. BACEGROUND MUSIC/MUOSIC ON HOLD

5.91 Any music source with an ountput impedance of 6@@-2004 chms
and an adjustable volume control may be used for Background Music
(BGM) and/or Music en Hold (MOH). The music source can be an
aM/FM radio, cassette tape deck, automatic turntable, etc. The
source plugs intoe the KsU backplane with standard phono jacks. If
Lhe output impedance of the music scurce is much less or Jreater
than the stated range, a matching transformer is regquired,

.82 To install Background Music or Music on Hold (Figure 6-5):

(1} Connect the ocutput from the music source to the BGM or MOH
jack {J24 or J23).

(2) IT BGM and MOH will use the same music source, strap the
strapping bar from El te E2. If BGM and MOK are Lo use separate
gources, strap from E2 to E3.

i3] Listen to the volume level of BGM. If necessary, turn down
the adjustable volume contrel on the music source to eliminate
distortien,

Steag 1 02 2 same sowce used
ior BGM and MOH. _"'T
T Strap 2 10 3 Il gources ane
citfrant,
L ] {

o f £

B= % /

sdliite  2%s

©, Eﬁfg@f
/

[

R0
— P
—ae

H

J20 o J2E—Mormmal Posilion
J20 o J21<Test Posiion

Figure -5 KSU CONMNECTIONS FOR OPTIONAL EQUIPMENT, TCX-128

6. OPTIOHAL EQUIPMENT PUBLICATIOHNS

6.d1 The fellowing publications on optional eguipment are
available:

Document Humbesr
SPECIAL LOUD RINGING TONE BOARD (P/N B861E5) c..vces...01042
TIE ELECTRONIC RINGER (F/N 861lE7)..isvencnnnsnannnaa01884
TELE-EECORD (P/AH 19508} .. cecceranamnansnas o talate ot cDLE2 &

Installation instructions for Off pPremises Extensicons are
included at the end of this manuwal as Appendix F.

6-18
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TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 7, PROGRAM ENTRY

1. IHTRODUCTIOH

1.81 The PROGEAM ENTRY Section describes the procedures for
programming the TCH=128 computerized Branch Exchanges. During
programming, the data recorded on the Program Record Forms (PFRFS)
in Section 4, S0PTWARE CONFIGURATION, iz entered into svystem
memory. This section is divided into three parts: PREPARATION,
SYSTEM INITIALIZATION and PROGRAM ENTRY.

2. PREPARATION

2 Bl The following paragraphs ocutline the procedures that are
required to prepare the system for programming.

(1) Pregramming information must be recorded on the PRES
before programming the system.

{2} Plug any ASCII terminal or printer having an RE-232-C
inkterface into the J2& connector (Figure 7-1) on the KEU
backplane.

(3} The baud rate switch (52) and the serial data switch (53) on

the B=-CPU-B Printed Circuit Board (PCB) must be set to match
the programming terminal (Figure 7-2).

7=1
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3. SYSTEM INITIALIZATION

1.8l The system must be initialized, before options are
programmed, te set all fields teo default entries. Initialization
erases all previously selected cptions.

CAUTION: INITIALIZATION RETURNS ALL FIELDS TO DEFAULT
ENTRIES. ALL PREVIOUS PROGEAMMING IS5 ERASED.

Initializing a System without Least Cocst Routing (LCE)
3,82 To initialize a TCX-128 system without LCR:

{l} Press the M key. The following menu appears:

'E' -=> STATIONS FEATURES

*§' ——» SY¥YSTEM FEATURES

"I' —=» SY¥STEM INITIALIZATION

o' ——» RBXIT PROCRAMMING MODE

D' —-=> DISPLAY SYSTEM STATUS

{2} Press the I key to start the Initialization program.

1.83 wWhen Initialization is complete the following message
-E'P'[:IEEIE H

PROGRAM COMPLETE BTL15 XlE

{3] Press the reset switch (51) on the CPU PCB (Figure 7-31, the
following message appears: WELCOME TO CX-128, The system is now
ready for programming.

Initializing a System with Least Cost Routing (LCE)

3.B4 To imitialize a TCX=-128 system with LCE:

MOTE: The system must be re-initialized after an LCR update
package is installed.

(1} Turn off the K50 pawer supply.

(2) Using proper static precautions, briefly unplug the battery
strap on the B=CPU=B PCB (per Figure 7-1). This clears the on-
board Random Access Memory [(RAM).

{3) Connect the B-CPU-B PCB battery strap from EL to EZ (refer
to Figure 7T=1}.

{4) Turn on the power supply.

T=3
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{3) Press the M key. The following menu appears:

'E' --> STATIONS FEATURES

'3' —-» SYSTEM FEATURES

'I' -=» SYSTEM INITIALIZATION
"'@" --» EXIT PROGRAMMING MODE
'D'' --» DISPFLAY S5YSTEM S5TATUS

(6) Press the I key to start the Initialization program.

3.85 When Initialization is complete, the feollowing message
appears:

FPROGRAM COMPLETE BTLS Xxla
(7) TRepeat steps 5 and 6 above.

(8] Press the reset switch {5l) on the CPU PCB (Figure 7-21, the
following message appears: WELCOME T0 CX-128. The system is now
ready for programmiog.

Changes To Entries
3.86 If a specific field reguires modification at a later

date, fellow the programming procedures in this section but do
not initialize the system again.

CAUTION: INITIALIZATION ERETURNS ALL TFIELDS TO DEFAULT ENTRIES.
ALL PREVIOUSLY ENTERED PROGRAMMING IS ERASED.

4. PROGRAM ENTRY

4.8l This part is arranged in order of the Program Record Forms
in Section 4; however, the programmer can enter data to any
program in any order. To access a program, type the corresponding
letter on the Svstem Configuration Program menu.

4.d2 The following paragraphs outline the procedure to program
system and station features. The system prompts, in order, as
each entry is made. If no entry for a prompt is reguired, press
the RETURN key; the system advances to the next prompt.

4.93 To exit from a program:

{1} Press the Q key once.

To exit from the programming mode:

{l] Press the Q key Ltwice.
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Programming a System with Least Cost Routing (LCR)

4.84 1f Least Cost Reuting is to be used with the system (or if
an LCR update package has been installed), programs must be
entered in a specifiec order., After the system is initialized,

program as follows:

's' --» SYSTEM FEATURES

'A' -=> OFFICE CODE TYPES

' —-=» CO GROUPS
'L' ==> LEAST COST

T ==3» TIME OF DAY

o' -->» DATE
4.85 aAftez the 'D' —-->
fialds can be programmsd
'g' -->» SYSTEM FEATURES
4,86 To program 'S —-=>
{1) Press the M key for
{2) Press the 5 key for
7' ==3» TIME OF DAY
'D' ==> DATE

0" ==» OPERATORS & DEE
"M' ==3> TIMERS

ROUTING

DATE field is programmed, the remaining
as reguired.

SYSTEM FEATURES
the main mend.

the "5' ==» EBYSTEM FEATORES menu.

'L'" ==» LEAST COST ROUTING

'R' --» RELAYS CONTROL
'P' ==> O TYPE

'A' == OQFFICE CODE TYPES

'E' ==2> Q05 ALOWED AREA

'E' =—-» EXTERNAL QUTPUTS

'H' -=-> OQUT KEY3 GROUFS
'F' ——> SYSTEM OPTIOQONS
vt > COMMAND LIST

MOTE: A% any point after

CODES

the 'S' ==» SYSTEM FEATURES program has

been entered, the System Commands menu may be displayed.

4.07 To recall the menu:

(1) FPress the Q kevy.
(2]

Preass 7 while holding the SHIFT key.
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WABNING: ALWAYE PRESS THE RESET SWITCH (51) OW THE B-CPUI-E
PCE AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

'T' ==>»> TIME OF DAY

4.4% To program the 'T' --> TIME OF DAY field, press the T key.
The system prompts:

ENTER HOUES HH.....

(1) Enter 2-digits for the hour (80-23).
{2) Press the RETURN key, the system prompts:

ENTER MINUTES MM...

(1) Enter Z-digits for the minutes past the hour (@@-59).
{2) FPress the RETUEN key.

'DY —-=>» DATE

4.@% To program the 'D'" ==> DATE, press the D key. The system
prompts:

ENTER MONTH. cvissaa

(1) Enter 2-digits for the monkth (Bl=12}.
(2) Press the RETURN key, the system prompts:

ENTER DATE . ¢ s 5 s 4 + 4+

(1) Enter Z-digits for the day of the month (#1-31).
(2) Press the RETURN key, the system prompts:

ENTER ¥EAR. . w664+

{l}) Enter 2-digits for the year (i.e., 1984, enter 84).
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WARNING: ALWAYS PRESS THE RESET SWITCH (51) ON THE B-CFU-B
FCB AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

"' ==> OPERATORS & D&

4.1¢ To program '0' --> OPERATORS & D35, press the O key. For
each prompt:

{1) Enter data from Table 4-2.
(2} Press the RETURN key.

4.11 The prompts and default values for '0' --> OPERATORS & D335
are:

OPERATOR 1 IS sovcuvcvvens L3081
DSS OPERATOR 1 IS ........NONE_
ALTERMNATE OPERATOR 1 IE...HGHE_
DPERATOR 2 I8 .ccevsnanana HOHE _
LSS OPERATOR 2 IS5..iaeeenns HGHE_
ALTERMATE OPERATOR 2 IS5...HOHE
QPERATOR 3 IS ccicessnsnnana NONTE
D55 COPERATOR 2 15 coeunnnn HGHE_
ALTERNATE OPERATOR 3 IS...HOHNE_
OPERATOR 4 IS ..... sesnnaaHONE
D22 OPERATOR 4 I5. . cecuana HOHNE
ALTERHATE OPERATOR 4 I5...HOHE_
ORERATOR 5 IS5 csscicaannnnn HONE
LS5 OPERATOR 5 I8 sicewasa NOHE
ALTERNATE OPERATOR 3 I5...HUNE
OPERATOR B I8 .vessarnanana HOHE
0S5 OPERATOR & IS5.cuicincanns HOHE
ALTERNATE QOPERATOR 6 I5. . .HOHE
™' ==> TIMERS

4.12 To program 'M' -=> TIMERS, press the M key. For each
prompt:

il] Enter data from Table 4-2.
(2) Press the RETURH kev.

4.13 The prompts amd default walues for '"M' ==-> TIMERS are:

HOLD RECALL TIMER. (SEC)..B6

OREIT RECALL TIMER. (SEC).B60 _
PAUSE TIME-QUT. (SEC)..... BE6
FLASH TIMER. (N*5@MSEC)...@828_
DIAL TONE TIME-OUT. (SEC).@02Z_
SMDR TIMER..(SEC)........B830_
TRANS RECALL. (SEC) .......1208_
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WARNING: ALWAYS PRESS THE RESET SWITCH (51) ON THE BE=CPU=B
FPCE AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

'L' —--=» LEAST COST ROUTING

4.14 To program 'L' --> LEAST COST ROUTING, press the L key.
The system prompts:

LCE ENABLED....NO_

§.15 Irf LCR is not being used, press the RETUEN key or the QO key
to exit the field. If LCR is being used:

} Enter YES.
} Press Lhe RETURN key.

| L

(
-
41:.16 For each of the prompts that foellow:

{1} Enter data from Tables 4-2.
{2) Press the RETURN kKev.

4.17 The prompts and default values for 'L* --» LEAST COST
ROUTING are:

LCR SERVICE & 61

LINE GROUP......_T77_

OCC DIALUP S5Y5 BIN.. B

FX SERVICE/OTHER..l/8.. 88
LCE SERVICE € 42

LINE GROUP...... 77

OCC DIALUP SYS BIN.. 89

FX SERVICE/OTHER..1/9.._ @d
LCE SEEVICE ¥ 43

LINE GROUP...... 17

0CC DIALUP SYS BIN., @@

FX SERVICE/OTHER..l/9.. 08 _
LCR SERVICE & d4

LIHE GR':'UP-u- LI -l-_-'r?_

0CC DIALUP 3YS BIN,. 00

FX¥ SERVICE/OTHER..1/0.. @0
LCR SERVICE # @5 -

LINE GROUP...... 717

0CC DIALUP 5Y5 BIN.. @0

FX SERVICE/OTHER..l/0.. B8
LCR SERVICE # @6

LINE GROUP . wuw .. 77

QCC DIALUP SYS BIN.. BB

FX SERVICE/OTHER..l/0.. 0@
LCR SERVICE # @7

LINE GROUP,...... _77_

o0C DIALDE SYS RIN.. @8

F¥ SERVICE/OTHER..l/0.. 8@
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WARNIMNG: ALWAYS PRESS THE RESET SWITCH {S1) ON THE B-CPU-B

PCB AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

| |

LCR SERVICE # 08

LINE GROUP...... _17_

OCC DIALUP S¥S BIN.. @@_

FX SERVICE/OTHER..L/@.._9d_
LCR SERVICE § @9

LINE GROUP......_T7_

OCC DIALUP SY5 BIW.. @@_

FX SERVICE/OTHER..L/@.._B0_
LCR SERVICE # 149

LINE GROUP......_T77_

ooC DIALUP SYS BIN.._ G0

FX SERVICE/OTHER..1/8.. 0@ _

1-9
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WARNING: ALWAYS PRESS THE RESET SWITCH (51) ON THE B=-CFU-B
PCE AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

'R" ==> RELAYS CONTROL

4,18 To program "R' -->

gach prompt:

RELAYS COHTROL, press the R key. For

(1] Enter data from Tahle 4-2.

{2) Press the RETURN key.

4.1% The prompts and default values for 'R' --> RELAYS CONTROL
ares:

BEIT HNUMBER 7 | & 5 4 l 3 2 L @
FUONCTION HIGHT1HLL—P ANY =P | NRNGR | ZPAGE | RINGR
RELAY #1 CONTROL...vewusas aa_

HELR:{ #2 EG}"‘TRG;fl & % &+ S ﬂ-g_

RELAY #3 CONTROL..........08_

RELAY #4 CONTROL. ¢ s s s v wa HBE_

'G' —=> 0 GROUPS

4.28 To program 'G" --> (O GROUPS, press the G key. For each
prompt:

{1} Enter data from Table 4-2,

{2) Press Lthe RETUEN key.

4.21 The prompks and default values for 'G' —--> 0 GROUPS are:
LINE., .Bl..GROUP IS...... g1

LINE,.B2..GR0UP IS...... a1

LINE..B3,.GROUP I5...... a1 _

LINE..f4..GROUP IS5...... a1 _

LINE, ;05%..GROUP I8......91

LINE..B6..GROUP I5...... @1 _

LINE..@7..GROUP T&......01_

LINE..d8,.GROUP IS......01

LINE..8%..GROOP I5......082_

LINE..ld8..GROUP IS5...... EE_

LIMNE..ll,.CGROOP I%......02_

LINE..l2..GROUP IS...... g2

LINE..l13..GROUP IS..u... a2

LINE..l4.,.CGROUP IS..... N

LINE..l5..GROUP IS...... B2

LINE..l6..GROUP IS5...... B2
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WARNING: ALWAYS PRESS THE RESET SWITCH (S1) ON THE B-CPU-B
BCE AFTER PROCRAMMING OR REPROGRAMMING THE SYSTEM.

LINE..17..GROUP I5......@3

LINE..18..GROUP IS...... 83_
LINE..19..GROUP I5...... g3_
LINE..28,.0ROUP IS......03

LIMNE..21..GROUP IS...... @3_
LINE..22..GROUP I8......03_
LINE..23..GROUP I5...... @3
LIMNE..24..GROUPF IS5...... a3 _
LINE..25..CROUP IS...... 77_
LIME..26..GROUP 15...... 77
LINE..27..GROUP I8......77_
LINE..28..GROUP IS...... 77 _
LINE..29..GROUP I5...... 77
LINE.. 38, .GROUP IS...... 77
LINE..3l..GROUP IS...... T7_
LINE..32..GROUP I8...... 77 _

HOTE: Enter 77 for all unused lines.

7-11
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WARNING: ALWAYS PRESS5 THE RESET SWITCH (51) ON THE B-CPU-B
PCE AFTER PROGRAMMING OR REFPROGRAMMING THE SYSTEM.

'p' ——> CO TYPE

4.22 To program 'P' ==3> (CO TYPE, press the P key. For each
prompt:

} Enter data from Table 4-2.
] Press the RETURN key.

4,23 The prompts and default valuss for '"P' -=> C0 TY¥PE aze:

BIT NUMBER 7 [ 5 4 3 2 1 @
FUNCTION | INM | PRX I BST | J ‘ |TﬂLLF| UNA |
LINE. .ULl..TYPE I8....02.a a1
LINE. .G2..TYPE IS..uuues a1
LINE. .B3..TYPE IS.u.... .a1
LINE..@4..TYPE IS....... g1
LINE, .@5,.TYPE I5....0.. a1
LINE.,.86..TYPE I85.......081"
LINE, .87..TYPE  I2......- aL
LINE, . dB..TYPE I5.......081
LINE. .89..TYPE IS5.uuuues a1
LINE,.1d,..TYEE I5.......@1
LINE, .11,.TY¥PE I5..c000s @1
LINE..12..TYPE IS.......001_
LIHE, . L3,..TYPE IS5..cuec:. @1
LINE,.l4..TYPE IS8...c0x. @1
LINE..l15..TYPE IS...uu.. 81
LINE..l6..TYPE IS...euus Bl
LINE..l7..TYPE IS...uu.. Bl
LINE..l8..TYPE IS...eu.. Bl
LINE..L9..TYPE IS..ceu:. @1
LINE, . 2@, . TYPE 15,.._++,I3]_
LINE..21l..TYFPE IS.veuu:s g1
LINE,.22..TYPE I5...e0+. @1
LINE..23..TYPE IS5...44:. @1

LINE..24..TYPE I8....04+.01_
LIME,.25,,T¥PE I5.......01
LINE..26..TYPE IS5....... g1
LINE..27..TYPE IS..seu. Bl_
LINE,. .28, .TYPE I5.......01
LINE..29,.T¥PE IS8.......081

LINE.,.3d,..TYFE IE....... Bl
LINE..3l..TYPE IS5....... @1 _
LINE..32..TYPE IS....a0s= gl

7-12
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WARNING: ALWAYS PRESS THE RESET SWITCH (51) ON THE B-CPU-B
PCE AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

'a' == OQFFICE CODE TYPES

4.24 To program 'A' -==> OFFICE CODE TYPES, press the A key. The
system prompts:

OFFICE CODE TYPE.
: 14-11 DIGITS TOLL (Area Codes)
TOLL IF 1-NHN..., OTHERWISE LOCAL (Conflict Codes)
LOCAL 3-4 DIGITS (Emergency Assistance Humbers)
LOCAL 7-8 DIGITS (Office Code Only)
SPECIAL 1HMN PREFIX (not wused)

AT )

ENTER EXCHANGE... (NHN)._
EEE

4.25 pProgramming is done for each individual code, in ranges, or
globally for all codes.

{a) Programming Individual Codes
When the system prompts:
EHTER EXCHANGE... (WHH).

enter code to be programmed and press the RETURN key. When the
system prompts:

0p TO AND INCLUDE.....

enter the same exchange again and press the RETURH kev. When the
system ceturns:

EECHANGE TYPE I&5....

enter code type from Table 4-3 and press the RETURN kevy.
(b} Programming in Ranges

.26 When the system prompts:

EMTER EXCHANGE. .. (NHH) .

enter the lowest numbered code in the range to be programmed and
press the RETORN kev.
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WARNING: ALWAYS PRESS THE RESET SWITCH (S1) ON THE B-CPU-B
PCB AFTER PROGRAMMING OR REPROGRAMMING THE SY¥STEM,

When the system prompts:
UPr TO AND INCLUDE .....

enter the highest numbered code in the range to be programmed and
press the RETURN key.

Wwhen the system prompts:
EXCHANGE TYPE IS....

enter code type from Table 4-3 and press the RETURN key. The
entire range is now assigned that code type.

(¢} Global Programming

4.27 When the system prompts:

ENTER EXCHANGE. . (HNN)

enter 18@ and press the RETURN key. When the system prompts:
OF TO AND INCLUDE .....

enter 933 and press the RETURN key. When the system prompts:
EXCHANGE TYPE IS....

enter code from Table 4-3 and press the RETUEN key. The entire
table is now asaigned that code.

4.28 To check the assignment for a2 code, when the system
prompts:

EMTER EXCHAMGE... (NNN)

enter code to be checked and press the RETURN key. When the
system prompts:

UP TO AND INCLUDE.....
press the RETURN key.

The EXCHANGE TYPE IS.... prompt will display the assignment for
the code checked.

‘-\.\._\-___.
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WARNING: ALWAYS PRESS THE RESET SWITCH (51) ON THE B-CPU-B
pCE AFPTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

"K' ——» CO05 ALOWED AREA CODES

4.2% To pregram "K' --> (0S5 ALOWED AREAR CODES, DIESS the K key. The
system prompts:

ALLOWED COS FOR CFFICE CODE.
BIT | 7 | &
cos | x | X

1 i
C=1| QH

5 4 3 2
C=5(C-4 |C-3|C-2

ENTER EXCHANGE...(NNN).
a8a_

4.38 Programming is done for each individual area code, in
ranges, or globally for all codes.

fa) Programming Individual Area Codes
4.31 When the system prompts:
EMTER EXCHAMNGE...(nnn}.

gnter code to be programmed and press the RETURN key. When the
system prompts:

e TO AND IMNCLUDE. &«

anter the same exchange and press the RETURN key. When the system
prompts:

C05 RECORDED/NEW...._ @1

enter data from Table 4-4 and press the RETURN key. Frompts
continue until the ¢ key is pressed.

(b)) Programming in Ranges
4.32 When the system prompts:
ENTER EXCHANGE. .. {(MNWH).

enter the lowest numbered code in the range to be programmed and
press the RETURN key. When the system prompts:

DF TO AND INCLUDE .....

enter the highest numbered code in the range to be programmed and
press the RETURN key. When the system srompts:

ENTER NEW COS....._
7-15
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WARNING: ALWAYS PRESS THE RESET SWITCH (S1) ON THE B=CFU-B
PCE AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

enter data from Table 4-4 and press the RETURN key. The entirs range i
now assigned that code type. The * prompt will display,
indicating that the entire range has been programmed.

(c) Global Programming

4.33 When the system prompts:

ENTER EXCHAWNGE. .. [(HHHN]

enter 200 and press the RETURN key. When the system prompts:

OF T AND THCLUDE .....

enter 99% and press the RETURN key. When the system prompts:
ENTER NEW COB5.,...._

egnter data from Table 4-4 and press return. The entire table is
now assigned that code. The * prompt will display, indicating

that the entire table has been programmed.

4.34 To check the Class of Service for an area code, when the
system proempts:

ENTER EXCHANGE... (NNN)

enter area c¢ode to be checked and press the RETURN key. When the
system prompts:

UF TO ARHD INCLUDE.....

press the RETURN kev.

The COS RECORDED/NEW.... prompt will display the Class of Service
data for the area code.

T=186
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WARNING: ALWAYS PRESS THE RESET SWITCH (51) OH THE B=CPU-B
PCE AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

'E'" ==> EXTERNAL OUTFUTS

4.35 To program 'E' —-=> EXTERNAL QUTPUTI, press the E key. For
sach prompt:

{1} Enter data from Table 4-2.

(2} Press the EETURH key.

4,36 The prompts and default values for '8! -=» EXTERNAL
QUTEUTS are:

EIT MUMBER i 7 & = H 4 ! 3 ‘ 2 \ 1 \ 3 l
FOMCTION ]HIGHTi BGM | PAGE PG-REZ| ON C=0FF
OUTPUT..@1l, .CONTROL IS...28_

ALTERNATE AUDICO PORT IS..NOHNB_

OUTPOT. .02, .CONTROL I5...20_

ALTERNATE AUDIO PORT IS..NONE_

OUTPUT..@3..CONTROL  IS5...20_

ALTERNATE AUDIC PORT IS..NONE_

OUTEUT. .64 .. CONTROL IS5...20_

ALTERNATE AUDIQ PORT IS..NONE

OUTPUT, .85. .CONTROL IS...20_

ALTERNATE AUDIO PORT IS..HNOHNE_

OUTEOT. .@6. .CONTROL IS...20_

ALTERNATE AUDRIO PORT IS5..HONE_

OUTPUT. .87, .CONTROL IS...20_

ALTERNATE AUDIO PORT I5..NONE_

OUTPUT. .E@8, .CONTROL IS5...29_

ALTERNATE AUDIC PORT IS..NOHE_

'M' --> 00T KEYS GROUPS

4.37 To program 'HN' --> OUT XKEYS GROUPS, press the N kev. For
sach prompts

(11 Enter data from Table 4-2,
{2) Press the RETURN key.

4.38 The prompts and default walues for "W' --> OUT KEYS GROUERS
AEEE

QUT_KEY # 81 SELECT GROUP § _H1

OUT_KEY # B2 SELECT GROUP # _dl

OUT KEY # @3 SELECT GROUP § @2

OUT_KEY £ #4 SELECT GROUP # _@2_

OUT_KEY # 95 SELECT GROUP £ _03

OUT_KEY # @6 SELECT GROUP # _03_
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WARNING: ALWAYS PRESS THE RESET SWITCH (51) ON THE B=-CPU-BE
PCB AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

'P' ——» S5YSTEM OPTIONS

4.3% To program "F' -<> SYSTEM OPTIONS, press the F kay. The
system prompts:

5YE OBTIOH EDIT
ENTER EPTIDH#i,_
4.49 To program an option:

{1] Enter the option number.
(2] Press the RETURN key. The system prompts:

QOFTION EHABLED...

(2) Refer to Table 4-2 and enter ¥ (for YES) or ¥ (for NO).
(4)  Press the RETURH key. The system prompts:

DFTION ENABLED.. .

{5) FPress the RETURN key to access the sub-field for the next
consecutive option, enter another option number or press the o
key to leave the field.

'?' == COMMAMD LIST

4.41 Te bring up the System Commands menu, press the ? key
while pressing the SHIFT kevy.

SYSTEM PROGRAMMING COMELETE

4.42 When all data for '"S' --> SYSTEM FEATURES has heen
programmed:

(1) Press the § key twice, the system prompts:

PROGRAM COMPLETE BT1S X1d

PR
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WARNING: ALWAYS PRESS THE RESET SWITCH (S1) ON THE B-CPU-B
PCE AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

I
'E' —-> STATIOHS FEATURES

How to Program Stations

4,43 To program features for each station:
{1} Press the M key for the main menu.

(2} ¥Press kthe E key, the system prompta:
ENTZ2R STATION WUMBER. -

{3} TCress the RETURN key to program station 3@1 or enter the
number of the statien to be programmed [(and press RETURH) .

{4) Enter data from Table 4-5 for each field pertaining to the
station being programmed.

{5) Fepeat procedure until all stations are programmed.
4.44 To program ancther station:

{1} Press the { key to access ancother station number without
stepping through all the fields,

How to Program Stations for a Selected Field
§.45 To program only a selected field for each station:

(1) Enter data from Table 4-5 for first field to be programmed,
(2) Press the X key instead of the return key.

4.46 The entry is recorded for the station being programmed. The
same field for the next consecutive station number auvtomatically
appears. {(Hote that when using the X key to program selected
fields, the system treats C0O AUDIBLE [@l..¢E8] I8.. through

CO AMCCESS  [25..32] 18.. as one block. The X key can only be
pressed after the entry for CO ACCESS [25..32] IS.. is made. The
X key cannot be used to seguence through one of these fields
individually.)

4.47 For each additional station to be programmed:

1} Enter data £rom Table 4-5.
2) Press return.

4.43 The same field for the next consecutive station number
automatically appears.
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WARNING: ALWAYS PRESS THE RESET SWITCH (51) ON THE B-CPU=B
PCB AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

4,49 The prompkts and default assignments (where applicable) for
"E' ==» STATIONS FEATURES are:

FROGEAMMING STATION. .w....

PORT MUMBER. . uvuvuuauunsns _
TYFE OF PHONE......vew. KEY
HOT-LINE KEY.uouworuewauwoons
CLASS OF SERVICE.....us.. g _

CO AUDIBLE [@1l..88] I5..*

o0 AUDIBLE [B9..16)] 15..%

O AUDIELE [17..24] I5..®

CO AUDIBLE [25..32] 1I8..*

CO ACCESS [61..68] 1S,..FF_*
CO ACCESS [#9..16] IS..FF_*
CO ACCESS [17..24] 1S..FF_*
CO ACCESS [25..32) IS..FF *
RECEIVE ALL-PAGE.......YES_
BARGE IN  EMABLED....NO
ELOCK BARSE ENABLED....NO
MIGHT RING  ENABLED...YES

DIL OFF HOOH SIGHAL..... Hﬂ:
DIAL C.0. GROOP..weeenns HD
CAMP=0N ORIGIHATE, . . . ¥ES _
CAMP=0N RECEIVE...... YES _
PARCE ZONE RECEIVED..... iq bE
BICK UP GROUP IS........99_
PRIVATE LINE....... 15...NONE_

* These ate hexadecimal entries. Refer to Table 4=3 for
assignment.

=20
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WARMING: ALWAYS PRESS THE RESET SWITCH (51) ON THE B-CPU-B
FCB AFTER PROGRAMMING OR REPROGRAMMING THE SYSTEM.

PROGRAMMIMG COMPLETE

4.50 When all data for system and station features has been
entered:

{l] Press the O key twice to exit the programming mode.
{2) Press the reset switch (31) on the CPU PCB to set the
program (Figure 7=2).

NOTE: After programming is complete, the SMDR printer (if
installed] will be epabled.

CAUTION: AFTER PROGRAMMING, ALWAYS PRESS THE RESET SWITCH ON
THE CPUO PCE. THIS MUST BE DONE TO INSURE THAT ALL THE
ENTRIES YOU MADE ARE LOADED INTO SYSTEM MEMORY.

CAUTIOH: AFTER THE CPU RESET SWITCH IS5 PRESSED, OR ANY TIME
THE SYSTEM IS5 TURNED OFF AND 0N, THE HANDSET ON EACH SINGLE
LINE AND ONE BUTTON TELEPHONE MUST BE CYCLED (OFF HOOK, THEN
ON HOOE]) .

7-21
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TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 8, THEORY OF OPERATION

1. INTREODOCTION

1.81 The THEORY OF OPERATION Section presents the moedule (plug-
replaceable unit) level theory of ogeration for the TC¥X-128
telephone system. It is to be used with Section %, MAINTENANCE,
ta allow the service technician to isoclate system troubles to the
plug-replaceable unit. This section is divided inte five parts:
Introduction, System Description, Printed Circuit Beards,
Telephones and Analysis of Signal Flow.

1.2 pPart 1, Introduction, is what you are reading now. Part 2
gsystem Description, provides the Hardware and Software Overview.
This part also contains the System Summary, which 1s a general
discussion of how the components of the system function togebher.
Part 3, Printed Circoit Beoards, consists of an explanation and
block diagram for each Printed Circuit Board (PCB) in the system.
An evaluation of each telephone instrument is presented 1n Part
4, Telephones. Part 5 is the Analysis of Signal Flow. This part
is used to explain what happens when a user receives an outside
call, places an outside call, or places an Intercom call.

2. EBYSTEM DESCEIPTION
HARDWARE OWVERVIEW

2.1 The TCX=128 Key Service Unit (XSU) contains the plug-in
Printed Circuit Boards (PCBs) that serve as the common eguipment
betwaen the 128 system telephones, 32 incoming telephone company
{telco) or PBY lines, and the opticnal eguipment. A network of
microprocessors in the K50 work with the system software and
microprecessors in each telephone. This allows internal and
external traffic to be processed on & real time basis (l.e.,
without delav).

-1
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Printed Circuit Boards

2.82 The TCX-128 system (Figure 8-1) uses the following common
equipment Printed Circuit Boards:

BE-CPU-B (Central Processing Unit) PCB

2.8 The B-CPU-B PCE contains the 2Z3F executive microprocessor,
the 65302 traffic control microprocessor, and the system
operating scftware and memory., The B-CPU-B also contains the
Commen RAM [Randem Access Memory) circuits which interface the
ZBE¥ executive microprocessor to the 6582 traffic controller.

E-TGU-B (Tone Generator Unit) PCB

2,04 This keard provides system tones, Dual Tone Multifrequency
{DTMF) generators and receivers for processing telephone dial
commands, and amplifiers for Background Music (BGM), Music on
Hold (MOH) and Page. The B=-TGD-B PCE also contains an analog
switch matrix (crosspoints) to connect the tones and amplifiers
to the sztations and the incoming lines.

B-AUX-A (nuxiliary) PCB

2.05 The B-AUX-A PCB has additional DTMF generators, amplifiers
and crosspoint circuits. The B-AUX-A also contains the rate
clrculkery for Least Cost Routing (LCR).

BE-25CHU-C (Station Control Unit) PCR

2,86 The Station Control Unit (B=BSCU-C) PCEB is used to connect
key telephones to the system. EBEach B-85CU-C PCEB has the data and
power circuits for eight stations; as well as the crosspoints to
link the system analog (speech) paths to sach station.

E-85LU-B (8ingle Line Unit) PCE

2:87 The B-85LU-B PCB connects eight single line (2560 type)
telephones with special ringers to the system.

B—4C00-A (Central Office Unit} PCE

2,88 This Printed Circuit Board iz wsed to interface four
Central Cffice (D) or Private Branch Exchange (PRX) lines to the
system, Thisz PCB alsoe contains circulitry for ring detection, DC
loop supervisien,; and multi-line conferencing.

B-BUF-3A (Buffer) PCB

2.99 The B-BUF-A PCB is installed in systems with an expansion
cabinet {i.,e,., systems that reqguire more than 24 lines and/or &4
stations) . The B-BUF-A PCB connects the data from the B5EZ
Traffic Contreller in the B-CPU-B PLE to the expansion cabinet
backplane. This PCE plugs into the expansion cabinet.
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System Capacity

2.18 A typical single KSU TCX-128 system can contain up te eight
BE-88C0-C or B-8SLU-B PCBs (for station ports BPL-@64), and up to
six B-4COU-A PCBs (for lines 1-24). If an expansion cabinet is
added, the system can accommodate an additional eight B-83C0-C ov
B-2SLU-B PCEs (for station ports ©65-128), and two more B-dC0l -4
PCBs (for lines 25-32). A single B=TGO=-E PCRB (B=TGU-BLl) can
support a fully loaded KSU. If an expansion cabinet is used, an
additional B-TCD=E PCB (BE-TGU=BZ) or a B-AUX-a PCEB must be used
to prowvide the Page, MOH and BGM amplifiers for the expansion
components. The extra PCE is usually added as standard eguipment
anyway, to provide for additional DTMF receivers and/or
generators. Refer to Sectien 3, HARDWARE CONEPIGUORATION .,

Wi SODD B WL F
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Figure 81 SYSTEM BLOCK DIAGRAM, TCX-128
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System Summary

2,11 The B-CPU-E BFCB is the (entral Processing Unit £or the TCX=
128 Telephone System. It uses a Z8F executive microprocessor and
stored programs to make system braffic processing decisions. The
280 communicates with a 6502 traffic control microprocessor to
monitor the status of all stations and lines. The user can
program "selected configuration options by using a programming
terminal , conpnected to the ZEE through the KSU RE-232-C data port.

2.12 The 8582, under Z8E control, sends commands and receives
interrupts from the B-4C0U-A, B=BECU-C and B=85L0-B PCEs in the
gystem. It provides, through the 6582 Data Bus, the signals that
control the veice connections (analog crosspeints) bestween the
telephones and the telephone company network.

2.13 Dual Tone Multifregquency [DTME) <irguits in the B-TGU=B PCE
{8) process dial commands from every station. In addition, the B-
TGU-B provides tone generators for system supervisoery tones, and
amplifiers for RBackground Music, Music om Hold and Page. Analog
crosspoints for linesz 20 through 32 are alse resident on Lhe B-
TGU-R. The B-AUX-A PCB provides the stored program for Least Cost
Routing [LCR}, as well as DTHMF and superviscry tone generators,
and amplifiers for music and Page.

2,14 The B=-8S5SCU-C PCB carries both wvoice band and digital
eontrol information ko the system key telephones. Communication
between the KS5U and the telephones is over four conductor cable.
The audie is connected to the telephone over the 'B' conductor
pair, Contrel data, with DC power for the telephones simplexed
over it, is connected to the telephone '"A' conductor pair.

2.15 Single line (2588 type) telephones with special electronic
ringers are connected to the system by B-83LU-B PCBs. The special
electronic ringers are DC powered and muest bhe approved by
TIE/communications, Inc. The single line telephone "A' conductor
pair carries audio, the DC loop current, and the “battery
voltage" reguired by the single line set. The 'B' conductor palr
supplies DC power and/sor ringer control, depending on the special
clectronic ringer used.

2.1 Tne single KEU system has the capacity of 64 stations and
24 puotside lines. When usad in cenjunction with an expansion
cabinet, a B=BUF-3& interface PCEB and additional EB-4COU-A and B-
B5CU-C/B-85LU~-B PCBs, the system capacity is extended to 123
stations and 32 lines.

2.17 pC circuit power is derived from a separate power supply.
The H50 and the expansion cabinet each have thelr oWn POWer

supply.

L
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nnalog (Audio) Connections

2.1%8 The TCX-128 analog network (Figure 8-2) connects the audio
[speech) circuits of 128 telephones to each other, to the tone
generators and DTMF circuits in the B-TGU-B and B-AUX-A PCEs, and
to the 32 ooptside lines., There are 32 talkpaths (audic paths) in
the system. Twenty talkpaths are [or Lhe Direct ACCESS Lines
(lines 1-2@). The remaining 12 are for the 14 Intercom links,
Page and Background Music, The audio connections in the KSU
backplane are formed into thrse busses: Lhe Direct Access Line
Bus, the Link Bus, and the Dial-Up Line Bus.

Direct Access Line Bus

2,19 The first twenty lines in the system are the Direct ACCesSS
Lines, connected to the first five B-4COU-A PCBs in the KSU. The
audie eoircuits for each line (1-28) are connected to discrete
maths in the Direct Access Bus. The bos presents awiio for the
Dirsect Access Lines to each of the esight B-BSCU-C PCEs. These
lines are termed Direckt Agcess Lines since they can be connected
to any station threwgh a single erosspoint (digitally controlled
analeg switeh) elosure on a B-E5CU-C or B-35LU-B BCE.

.28 The Dirsct Access Bus alsoe connects the Dirscht Access Lines
tn the B-TGU-BE PCE (s3) and the B=AUX-A PCR. These PCBEs interact
with the lines to process dial commands and send supervisory
tones back te the telephone.

Link Bus

2.21 The Link Bus is principally used to carry the Intercom
traffic. It is comprised of 10 Intercem links (analog paths), a
Page link and a Background Muosic (BGM) link. The KSU backplane
circuitry connects the Link Bus to the eight B-85CU-C and/or B-
8SLU-B DCBs. One Intercom link is used when two stations are
connected on an Intercom call. Key telephone volce information is
connected to the B-85CU-C PCEBs over the station cable 'B'

pair. Single line (2588 type) woice information is connected to
the B=§5SLU-B PCEs over the station cable "A' pair.

2,22 The B-TGU-B PCB(s) and the B-pAUX-A PCB are also connected
to the Link Bus. This allows for dial command processing [as with
Ehe Direct Access Lines) and provides supervisory tones for esach
station using the Intercom. In addition, the B=-TGU-B and B-AlUX-A
PCBs contain the Page and Background Music amplifiers. amplified
Fage and BGM signals are sent throughout the system on the
dedicated Page and BCGM links.

Dial-up Line Bus

2.23 Lines 21=32 are not Ditect Access Lines, but can be used
through the Dial-up Line Bus., The audio circuits for these dial-
up lines are routed in the EKSU backplane to a crosspoint matrix
on the B-TGU-B PCB. The audio path to these lines is from the
station, throuwgh an Intercom link, through the matrix to a dial-

g8-5
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up line circuit, terminating at the selected line. Lines 21-32
are not Direct Access Lines since Lthey require two crosspoint

zlosures for a connection: one in the B=85CU=C/B=9SLU=B PCE and
ane in the B-TESU=-B BPCE.

Connection to the Expansion Cabinet

2,24 The KSU audio paths are connected ko the expansion cabinet
through two ribbon cables. The Direct Access Line Bus and the
Link Bus are extended to the expansion cabinet B=8SCU-C/B-8SLU-C
PCEs. The stations connected to the expansion cabinet have full
aogess Lo the Direct Recess Lines (1-24) and $he links. The Dial=

up Ling bus is extended to the twoe BE-4COU-A PCBs assigned to
lines 25=32.
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Data Connections

2. 25 pata communication between the PCHs in the KEU is over two
backplane data busses (Figure 8-3): the 2B Data Bus and the B5d2
Data Bus,

%#8@ Data Bus

2.26 Tne 280 Data Bus is connected to the 2B@ microprocessor and
the 8@ family of compeonents (called the Z20 chip set). The
system memory, the B-TGU-B PCE (s) and the B-AUXK-A PCE are also
on the Z8@ Bus. The Z8@ Data Bus permits the 220 executive
microprocessor to communicate (through data buffers) to thase
system =lements witheout interference from other components in the
syatem.

FS@E2 Data Bus

2,27 The 6502 pata Bus is driven by the 8582 traffic

control microprocessor and its chip set. It establishes a network
of buffered handshake and contrel signals that link the 653927
traffic control microprocessosr to the six B-4C0U-A PCEBs and the
eight B-85LU-B/B-85CU-C PCBs. This structure allews the status of
these circuit boards to be supervised independently of the T84
avecutive. The 65082 traffic control microprocessor and the Z24
executive microprocessor communicate with sach other through
commoen interface circuitry called the Commen RAM (Common Random
access Memory). The Common RAM will be discussed later on.,

Other Digital Signals

2.28 There ara other important digital (data) signals in tne
K50, in addition to the main data busses. Each B-88CU-C and B-
B5LU-B PCB is controlled by an individual Station Card Select
signal from the 6502 micreprocessor, The B-£CO0U-A PUBS are
similarly controlled by individual Line Card Select signals.

2,29 To assure synchronous operation, a system clock signal is
shared by the 6582 circuits, the B-4C0U0-A PCBs and the B-85LIU-
B/BE-85CU-C PCBs.

Data Connections to the Expansion Cabinek

2,30 The ribbon cables that connect the KSU to the expansion
cabinst contain the expansion data signals, as well as the analog
signals previously discussed. The 582 Data Bus, Station Card
Select, Line Card Select and system clock pass through the
E-BUF-A PCB before being routed in the expansion cabinet. The
distributien of these signals in the expansion cabinet backplane
is identical to the HKSU, excepkt that the expansion cabinet
contains only two B-4C00-A PC2s. The 280 data bus doss not 9o to
the expansion cabinst.



J

anuary 1985

[SEE+ EHER T SRS S S SR E Y
TO AL & 1
O e L ._;J.“Eﬂ-m [ 'J-'t:" 3 T oo i
ERHS T ﬁ Ur _ﬁl w1
S =TS W a BLIF. A" | [ ETaTes
|
&G04 b mascpg | EEATERE
LIYES 14 ST psralay | —n
[_ : 1 ETATIORS
o m
B4 SO -4 B e
LIMNES 5-! 3 f ‘-“-:l b STAE
: o BTatmE
E-JCa0. - CREC '_'{ BEECLC A b
LINES 812 Erouiy g = T.i.. iT-ad | y mramiomE
| BaCOHLA ¥ A% ou-c - ar
. LINES 1318 E 5 |$'|'l- 2533 3| § STATENG
z L B-a G- g
Luru 17 s:q g. {il: (ETA 33420 ST
- P -
it T PAR— i e :>I B-RECL-C a1
LINES Zi-24 - --I: [ STA, 41-48 | i
. s AN ”
31- { ETA 4958 )
28 BUS et ] SO
S ), M

e A weElE

DATA CONKRECTIONS, TOX-128

N

= GEE BUS
* BTATION CAAD FELECT

= LIME CAAD SALECT

LG
= AMNG DETHET

“fxud BE AEP LTS BT RERSLLIA

Figure 8-3 DATA CONNECTIONS, TCX-128

TEEEF.E LOCATED & FERLUEDH Salpral T



r T LR il B sl enem—— " v— w ol 2 S ———— S el i t—" ve— il N S . e e S e S o . el i e, S R SRS

Draft O-2 January L1385

Do Power Distribution

2,31 DC power for the common eguipment PCRBs (Figure 8-4) is
provided by a separate convection cooled power supply. The power
supply produces regulated voltages of +3VDC, +24VDC and -24VDC.
These voltages are connected in the HSU backplane to all the

pCEs, excluding the B-BUF-A PCE. The B-BUF-A FCE is connectsed to
the +5VDC line only. Each PCB in the system uses additional on-
board DC regulation to maximize circuit stability and reliability.

2.32 The DC power for the expansion cabinet PCBs is from a
sepatake power supply connected only to the expansion cabinet.
The expansion cabinet power supply is identical te the K5U power
supply. Connection from the power supply to the KSU or expansion
cabinet is throongh the power supply multiconductor cable.

2.33 N temperature sensing device in the KSU works with
circuitry in the power supply to monitor the temperature inside
the KSU. When the maximum allowable temperature inside the K50 is
exceeded (greater than 120 degrees F), these circuits cause the
reset switch on the front of the power supply to poD up, E
revealing a white band. The power supply does not shut down.
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Figure 8-4 DC POWER DISTRIBUTION, TCX-128
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SOFTWARE OVERVIEW

2.34 Tne TCX-12B software is structured in a three-tier
hierarchy. This maximizes the efficiency of the ZEE executive
microprocessor, the 6582 traffic control microprocesssr and the
6504 station processors.

K54 Statien Processor

2,33 The 6584 station processer is the first tier in the
hisrarchy. Each B~8S5CU-C PCE has a 6504 station processor that
uses eight serial ocutput ports te communicate with eight key
telephones simultaneously. A complete update of telephone status
requires two data frames (Figure 8<5). Each frame consumes
approximately S@m3, allowing a complete update of telephone
status every 10dms,

2.36 A frame consists of 32 outbound data bits (OBE-0B31) and 64
inbound data bits (IBA-1IB64). Outhound data bits are sent from
the K5U to the telephone, and tell the telephone what to do
{e.g9., disable the dialpad, light a key LED). Inbound data bits
are sent from the telephons to the K30, and tell the EKSU what the
telephone user wants to do (e.g., seize a line, dial a digit).
Each frame is preceded by a frame sync pulse, which synchronizes
the 6504 processor in the BE-B5CU-C PCBR to the processor in the
telephone .

2.37 A data bit is assigned a uniqgue function. The status of the
data bit determines the status of the function to which it is
assigned. Tne assignments never change, and are the same for all
key telephones., For example, outbound bit ORE is reserved for
microphone muete., If the telephone microprocessor sees the bit set
{fon), it will mute the microphone. If the bit is cleared (off),
the telephons microphone will not be muted.

2.32 To begin the serial signaling, the KSU sends a frame sync
pulse (Tl)} to the telephone. The telephone responds by sending
back to the KSU bits IB# and IBl1 (T2). Once this data settles,
the EE transmits bhit C0BE (T3). The seguence continues until the
entice frame has been sent (T7). The second frame is sent in the
gama format (T8-T9%). The inbound data bhits are half as long as
the cutbhound data bits; allowing incoming status information to
be zent to the KSU twice as often. Data for all eight telephones
is loaded inte the processor simultanecusly. All eight ports send
frame sync pulses at the same time, receive incoming bits IBE and
IBEL at the sams time, =(c.
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BEE2 Traffic Control Proces3sor

2.39 The B582 tfraffic conkrel processor is the second Lier. It
mopitors the 6584 for telephone status changes, and is in turn
monitored by the Z8@ executive. The 65@4 station processor sets a
status flag if there is any change of stave in the telephone ifor
example, if a user tries to place & call). The 68382 traffic
centroller pells each B-8SCU-C PCB and looks for these status
flags. If it finds one set, it pulls the data from the
appropriate 6584 in parallel across the E5@2 Data Bus and sets
its own status flag. The 280 executive continually polls the BHEZ
traffic controller, loocking for a set status flag. If it finds
one, it takes the data in parallel from the 65082 and processes
it. Commands from the 280 executive to the telephone ase Lhe
inverse of this relatiemship. The 85¢2 also polls the B-4C0U-A
PCBs, looking for line status (Ring Detect, etc.).

2.4@ To communicate with the B-4C0U0-A, B-BSCU-C and B=E5LU-B
FCBS, the 6582 uses card enable signals [interrupts) in
conjunction with system address and read/write conktrols. In gther
words, before the 6582 can look at a PCE kwo conditions must be
met: kEhe POBR must be receiving a card enable signal (Line Card
Epable or Statien Card Enable) and the PCR must be correctly
addressed {i.e., have the correckt combinaticen of bus address
signals). The read/write controls determine wnether the BoBE2 iz
writing ({sending data) inte the card or reading [receiving data)
from it.
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Z8@ Executive Microprocessor

Z2.41 The Z80 executive microprecessor is the third tier, and
makes wvirtually all the traffie processing decisions for the
s¥stem. The three-tier scheme dramatically increases the
efficiency and speed with which the 280 makes these decisiens, If
the system is idle, the Z8%F does nothing more than poll for
status changes. When the Z8F has to process a call, it processes
only the call indicated. This is a tremendous advantage over
s¥stems that require the executive microprocessor to Time
Division Moltiplex every bit for every telephone.
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3. PRIHTED CIRCUIT BOARDS
BE-CEU-BE CENTRAL PROCESSING UNIT PCE

3,81 The B-CPU-E PCE (Figure 8-6) contains the microprocessors,
memory elements and control circuits that allow all system
traffic to he under direct executive program control. The B=-CPU-B
ia structured around the 280 executive microprocessor and the
582 traffic control microprocessor, communicating with each
other through commen interface circueitey (Lhe Common RaM) .

The Z8F Chip Set and System Hemory

3.82 The Z8E iz a full featured, sight bit microprocessor. It is
directly connected te the EEF chip set: the IZI84 Parallel

Input /Cutput (PIO) cirewit, the ZBE Counter/Timer (CTC) circuit,
and the 280 Dual Asvnchreonous Receiver/Transmitter (DART)
circuit. The outputs of the E8J and the ZBE chip set provide the
signals for the ZE@ Data Bus.

3.83 The Z8@ PIO is a dual port inputfoutput device. Channel A
of the PIO looks at the settings of the B-kit data option switch,
and sends the switch sktatus to the ZB@. This switch is used to
match the ocutput of the R5-232-C port to the reguirements of the
programming /SMDR terminal. The B channel of the FIO generates the
system reset signal (te the BE-B85LU-B and B-25CU0-C PCEs) and the
65502 traffic reset signal. It alse selects the block (map) of
system memory that the ZBE will address. (The TCX-128 uses a
three map memory mapping technique to extend the memory capacity
of the ZBE past its normal limits.) The PIO B channel and reset
awitch 51 provide the inputs to the watchdeg timer. If the FID
stops cutputting data, or 51 is pressed, a reset signal is sent
to the EZ8E. Additionally, the PIO drives Z5¢ status LED DS1, This
LED flashes 250mS on and 250mS off to indicate that the Z3@
gxecutive microprocessor is running. The PIO also can control the
ZEI-6502 common interface circuitry (the Common RAM) .

1.84 The Z8@ CTC sets the timing for the ZE8E. It provides the
inktervals used for the various flash rates and ktone signals. It
also controls the B-CPU-B PCB system cleck.

3.85 The Dual Asynchronous Receiver/Transmitter (DART) is a bi-
directional, tweo port device. The A port is connected to the
R5-232-C programming/$MDR port. This permits an external terminal
or teleprinter to be used to program system optiens and record
Station Message Detail Recording (SMDR) data. This port 1s also
cannested to the crystal driven Bauwd Rate Generator. The Baud
Rate Generator matches the speed of the DART A port to the speed
of the external terminal. This allows for error free
communication between the Z80 and the terminal. The DART B port
interfaces with the B=aAUX-A PCE ribbon cable. This cable connects
the B=AUX-A PCE to the B=CPU-B PCB for Least Cost Routing (LCR)
circuit control.

8-13
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3.86 The ZH@ executive is connected over the ZBE Data Bus to the
system memory. This memory consists of 68K of Erasable
Programmable Read Only Memocry (EPROM), 16K of battery hacked-up
random Access Memory (RAM), and 8K of scratch pad RAM. The EPROM
contains the system operating software. This software is factory
installed and cannot be erased or altered. The 16K of battery
backed-up RAM is used to store the programmable system options
and Speed Dial numbers. The scratch pad RAM is used by the B-CPU-
E for temporary storage of data during kraffic processing.

The 6582 Chip Set

3.87 Tne 6582 is a sophisticated eight bit microprocessor, with
somewhat less the capabilities of the ZA®. Its main function is
to monitar the 6584 station processors (in the B=8S5CU-C/B-BSLU-B
PCBs) for call activity. The traffie contrel microprocessor also
is respensible for display telephone message gensratlon and Dial
Pulse controel. The 6502 works with its own chip set:! the 8X
traffic control EPROM, the 4K traffie control scratch pad RAM,
and the 6582 FIO.

1,88 The BK traffic control EPROM sterces the 6582 factory-
installed operating software. The 4K RAM is used during

traffic processing, and is not battery backed-up. The 6502 PIO is
similar to the Z8@ PIO, and is used to contral the common
interface circuitry (the Common RAM). The PIO also flashes the
6582 status LED DSZ approximately one second on and two seconds
off. The 6502 chip set outputs to the 6582 Data Bus, which is
extended throughout the K30 backplane to kthe system PCBEs.

3.9 Contrel interrupks are sent to the B-4C0U-A PCEs and the B-
BECU=C/B=8SLU=E PCBs, The interrupts sent to the B-4000-A FCRs
are the Line Card Select signals. The interrupts sent to the B-
850U-C/B-85LU-B PCRs are the Station Card Select signals. The
system uses these contrel interrupts ko attach a FCB to the BG5B2
Data Bus for processing.

8-15
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P Common BAM

3.1F The CPU Common RAM iz the interface between the 288 and
6502 microprocesscrs (Figure B-7). The Common RAM frees the 7848
execuotive from the burden of repetitive pollihg of all the
stations in the system. This structure increases the efficiency
of Both the %88 executive and 63582 traffic controller since the
two processcrs do not have to run in synchronization.

3.11 The CPU Common RAM functions as a dual directional,
interrupt driven data buffer. For example, if the 6502 sees the
status flag for a 6504 station processor set, it pulls the data
from the 6504 and loads it into the common RAM. The 6582 then
notifies the Z8@ that information is waiting to be acted on. The
28F then reads the data from Common RAM and processes it,
gimilarly, data output from the Z8F is buiffered in the Common

EAM until pulled out by thne 6562, Access to the CPU Common RAM is
controlled by the Z8F and 6502 PIO circuits. The Station Common
RAM is discussed below in paragraph 3.37.
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Figure B8-7 CPU COMMON RAM, TCX-128

System Clocks

3.12 All synchronous system timing is based on the 4MHz crystal
controlled cleck., The clock cixcuitry cutputs a stable 4MHz to
the ZAB. It also generates a 2MHz timing clock and a lMHz system
clock. These latter signals are connected to the @302, the B-BUP-
ROPCB and all the B-88CU-C/B-85LU-B PCES in the system.
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0O Power Distribution

3,13 The B=-CPU-B uses the +Z24V0DC, -Z4VDC and +5VOC from the
backplane to drive on-hoard regulators for circuit power. The
+24v is regulated down to +12V; the -24V is regulated to -12V.
The +5V from the backplane passes through additional filters and
iz gutput (TPl} to the B-CPU-B components.

Summary

.14 The B=CPU=E PCB contains the Z8d executive miCcrIopLoOCEsSSOI,
the 8592 traffic control processor, and the interface circuits
that allow these devices o contral the system. The processcors
communicate with each other through the Common RAM. This FCR alsco
containsg the system stored operating softwares, memory and clock
circuits. The B-CPU-B PCE i3 connected to the system over two
data busses: the ZBA@ Data Bus and the 65§32 Data Bus.
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B-TGU-B TOME GENERATOR UNIT PCR

3.15 The B-TGU-B PCB (Figure B-8) consists of Dual Tone
Multifreguency (DTME) generators and receivers; system tone
generators; amplifiers for Background Music (BCGHM) ; Music on Held
(M0H) and internal Page Zones; and relay contacts to control
external ringers and audio equipment. The B-TGU-B is connected
directly to the Z80 Data Bus, and iz addressed by the ZB0 as if
it were memory.

LTHF Generators

3.16 DTMF generators accept digital signals from the Z8@ Data
Bus and conwvert them to DTMF tones. For telephones with data
dialers (such as the multibutton display set), these generators
allew dial cemmands to be sent as part of the telephone serial
data stream, processed by the ZE@, and then converted to tones by
the DTMF generators. The ZE8@ time shares (multiplexes) the DTHE
generators, which allows many calls to be manually dialed without
delay. Generators are only seized for an entire dialing sequence
when using Speed Dial numbers and Last Number Redial., Input ko
the DTMF generators is from the 8@ Data Bus. Output is to the
DTMF/Tone Matrix (crosspeints). EBach B-TGU-B PCB has two DTMF
generators. If twoe B-TGU-B PCBs ate installed, the pesition of an
on-board address jumper identifies each PCB to the ZEE.

DTHMF Recelvers

1.17 DTMP receivers accept DTHMF tones from the telephones (via
the DTMF/Tone Matrix) and convert them to digital signals., These
signals are sent out on the ZBF Data Bus and received by the Z50
for processing. Single line (2530 type), ooe button, four button
and multibutton telephones (without displays) have DTHMF dialers.
When one of these telephones places a call, a DTMF Receiver is
attached (through an Intercom link) until the dialing is
completed, or cntil a six second timecut occurs, Although the
dialed tones are coupled to the teleco via the station audio palr,
the digital eguivalent of the teones is used by the 280 for Toll
FPestriction and SMDR purposes. Each B=-TGU-B PCB has two on-board
DTMF receivers. Two more NTMP receiver daughter boards can be
plugged into each B-TGU-B PCE, for a system total of eight.

Tone Generators

3.13 Tone generators produce the various tones used by the
system, Tone 1 is a combination of 358Hz and 440Hz, and is used
for Intercom dial tone. Tone 2 is a combination of 44@Hz and
55@Hgz, and is used for incoming ring, busy and other supervisory
tones. The ocutput from the tone generators is constant. The tone
switching is all done in the DTMF/Tone Matrix.

B-18
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External Relays

3.19 The B-TGU-B PCB contains two dry relay contacts, under
program contrel, that can be used teo control external paging and
loud ring equipment. The relays (designated 1 and 2) receive
contrel signals from the %88 Data Bus. The relay contacts are
connected, through the KESU backplane and a Type 37 'P' connector,
to & designated B6ML-5¢ connecting bleck on the installation
backboard,
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Crosspoint Matrixes

3.28 All analog {voice) switching is done in crosspoint
matrixes, which are electronic switching circuits controlled by
digital signals, Depending on the state of the digital conteol
signals, any input can be connected to any output. A typical
crosspoint arrangement is shown in Figure 8-9. In the TCX-128,
Ehe crosspoint matrixes on the B=TGU=BE FCEB are controlled by Ehe
Materix Control decoder, which is in tuen controlled by the Z3E
data bus. There are threes crosspoint matrixes: the DTMF/Tone
Matrix, the Page Matrix and the Dial-up Line Matrix.

Y1 W2 YE Ya
%1 TYPICAL COMNECTION
Xz ¥1 e X1
i <r CONTROL | LA )
x4 W3 o X3
' ¥4 1o X2

Figure -89 CROSSPOINT MATRIX, TCX-128

DTHMF,/Tone Matrix

3.21 The DTMF /Tone Matrix is an B ¥ 30 crosspoint array that c<an
connect any combination of the 28 direct access lines or 18
Intercom links (3@) te the four DTMF receivers, two DTHF
generators or two tone generators (8). The links and direct
access lines connect to the matrix through the KSU backplane.

Any 8 ¥ 8 connection can be made at any one time,

Fage Matrix

3.22 The 4 ¥ 11 Page Matrix is used to connect the 18 Intercom
links and Background Music to the four page amplifiers. As shown
in Figure 8-14, a paging announcement comes from a telephone 1nto
the B-TGU=-B on an Intercom link. The matrix in the B-TGU-B
canneckts the link ko all of the page amplifiers. Each amplifier
sends the paging signal to 16 stations (two B=HSCU=0" PCBsS) nn_the
dedicated page link. The first B-TGU-B PCB in the system provides
four amplifiers to drive the Page links for the KSU. The second
E-TGU-B {(or B-AUX-A) PCB provides four amplifiers to drive the
Page links for the expansion cabinet.

B-20



draft g-2 January 1985

B-THLI-E1

21 f BGM FADM
=  EXTERKAL ECURCE

/\ X ' i

. Panr .lﬂﬁ'-‘j

Fe

| rags o Al
To BASCLLT POES =l
AMD ETATIONS o .-'J's&'-
"-\.!!

=awE L :':IE]'

ETGHU-RD OR BALK-A }

Y al FAGE

KATRIX

PRGE L .rf"-jJ
S — .

.E-
HAGE L m...."’,
T B-ES0IULT FORS

AND STATIGNE FaOE L

47

e

[

d
Fi

PAGE LIM<

G

K
=

Figure B-10 PAGING, TCX-128

3.23% The paging anncuncements a station receives are determined
by the hardware page zone and the software page zone to which it
is assigned. There are four hardware page zones on each B-TGU-B
PCR, with one page amplifier in each zone, Bach page amplifier
an the B-TGU-B PCB drives the page link for 16 consecutive
station ports (i.e., one hardware page zone serves btwo B-55CU-C
PCEsS). The hardware page zone for a station is derived from Lhe
K50 slot its B-BECU-C PCE is plugged inta. (Note that the level
of the signal on the page link is regulated by its dedicated
potentiometer, located on the front edge the B-TGU-B PCB.) Fov
example, the first page amplifier drives the page link for the B-
E=5C0=C PCBs plugged into slots J13 and J14 {ports @81 through
EEla).
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3.24 The software page zone for a station is determined by how
the system software controls the crosspoint matrix on the
B-85CU-C PCB. When a page is made, all the cresspoints in the B-
TGU-B PCB page matrix close, enabling all the page links in the
system. While the first page is being made, another page {either
zone or ALl Call) cannot be made. The 280 interprets the page
programming, and works with the 6582 traffic contreller and the
2584 station processors to cause the crosspeints on each B-88CU-C
PCB to send the announcement to Lhe appreopriate key telephones.
Since the actual page switching is dene in the B-83CU-C PCB
crosspoint matrix, complete flexibility in page zone assignments
is obtained. For example, assume that staticon 381 (port @BLl) is
the only staticon assigned Lo page zone 4 In station programming.
When ancther user dials &4 to initiate a zone page, the
annoouncement is amplified in all the B-TGU-BE PCEB page amplifiers
and sent out on all the page links, The page link crosspointg

in kthe EB-B85CU-C PBCR for port @01 (hardware zone 1) closes,
sending the announcement only to statieon 3@01. The hardware page
zones and the software page zones are the same only if the page
programming is not altered from the default values.

rial-Up Line Matrix

.25 Lines 21-32 are accessible through the Dial-Up Line Mabtrix.
This crosspoint matrix (18 ¥ 12} allows selecticn between the 18
Intercom links and the 12 non-direct access lines. Connection teo
lines 21-32 1is from the telephone, throuwgh an Intercom link, and
aut to the line through a crosspeoint in the pial-Up Line Matrix.
Aocess to the high numbered lines always reguires two cresspoint
closures: ope on the B=SSCU=C/3-BSLU-B PCB to a link, and the
ather on the B-TGU-B PCB to the line circuit,

Music on Hold and Background Music Amplifiers

3,26 Music on Hold and Background Music from the external music
sogurce (s) is connected to the TCX-128 compenents throudgh the
amplifiers on the B-TGU-B PCE. The Background Music signal from
the external source is amplified in the BGM amplifier and sent
out to all key staticons. It iz also sent to the Page amplifiers
through the Page Matrix. Music on Held, from the same or a
separate source, 15 amplified and sent to each line circuit,

B=22
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On-Board DC Regulation

1.27 The B-TGU-B pulls +24V and +5V from the KSU backplane. The
#24V line is input into a regulator that produces +15V (N52 and

TP2)}, +12V (D53 and TP3) and +5¥A (D31 and TPl}. The +3V line is
additionally conditioned by the +5V filter (DS54 and TP4).

Summary

1,28 One B-TGU-B PCE (B-TCGU-Bl) provides two DTHEF generabors, up
ta four DTMF receivers, system tones, Page link and music drivers
{amplifiers) for the K30 and two sets of dry external relay
contacts. The additicon of the second B=TGU=E {(E=-TG0-EZ) provides
two more DTMF generators (system total of 4), up to four more
DTMF receivers (system total of 8), system tones for the

expansion cabinet, and Page link and music drivers (amplifiers)
for the expansion cabinet,

B=23
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B-ADX-A ADXILIARY POR

3.29 The B-AUX-A Auxiliary PCB (Figure 8-11) is similar in many
respects to the B-TGU-B PUB. It gives the system three additicnal
DTMF generators; a DTMF Generator Matrix; a Page Matrix, Page
amplifier, BGM amplifier and MOH amplifier for the expansion
cabinet; and two sets of external dey relay contacts. The B-AUX-2
PCB alsu has the rate table, controller and RAM for Least Cost
Routing.

LDTHME Generators and DTHMP GCenerator MHatrix

3.38 The threes DTHMF generators on the B-AUX=A PCB are identical
te the generakbor circuits on the B-TGU-B PCE. The generators
teceive their input from the Z88 Data Bus, and present DTHMF tones
to the DTMF Generator Matrix. The 3 X 30 crosspoint matrix
couples DTME generators 3, 4 and 5 to the 1F links and the 28
direct access lines. Control signals for the matrix are sent by
the Matrix Conktrol, which is connected to the EZ8E Data Bus.

Fage Matriy and Page Amplifiers

3.31 The Page Matrix and page amplifiers 25-28 are identical to
those on the B-TCGU=-B; however, they are reguired to provide Page
anneuncements to the expansion cabinet. Each B-aAUX-A PCB page
amplifier supports 1& key stations.

Background Music and Music on Hold amplifiers

3.32 The Background Music and Music on Hold amplifiers receive
input from bthe same external music source {(s) as used by the
B-TGU-B PCB. The amplified BGM signal is extended Lo the B-AUX-A
Page Matrix and to the XSU backplans {(and ultimately to the
expansion cabinet). The amplified MOH signal is connected from the
K50 backplane, to the expansion cabinet backplane and finally to
the B-4C0U0=A PCBs2 for lines 25-=38.

Bxternal Relavys

3.33 The B-AUX-A PCE gives the system twe more external relays:
relays 3 and 4, Relays 3 and 4 are connected to the same 66M1-533
connecting block as relays 1 and 2. Relay control signals are

sent by the ZE8F through the Z80 data bus, as are relays 1 and 2.

Least Cost Routing

3.34 The Least Cost Bouking (LCR) <chip set consists of the 32X X
2 LCE Contreller EPROM, the 16K X 8 LCR Rate Tabkle EPROM and the
l28 X 8 LCR RAM. The 12K LCR RAM is battery backed up to ensure
Ehat its contents will be retained if svstem power fails.
Connection to the B=CPU-B PCE is through the 28F Data Bus and the
Auxiliary ribbon cable. Thiz ribbon cable conneckts the Auxiliary
memory enable circults from the B-CPU-B fo the B-AUX-A PCB.
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On=Board 0T Regulation

3.35 The +24V from the KSU backplane is input into the +12V
regulator. The regulated ocutput is +12VvA and +12vD (DS1). The -
24V from the backplane is fed into the -12V regulator, Output
from this regulater is -12va, =12VvD (DS2) and =5V. The +5V from
the backplane is filtered to provide +5VA and +5VD (D33).

Summary

3.3%  The B-AUX-A PCE adds three additional DTMF generators to
the system, as well as amplifiers to send paging and music to the
PCEs in the expansion cabinet. It is a compliment to the B-TGU-B
and is installed in place of B-TGU-E2. Either the B-TGU-B2 or the
B-AUX-A PCB is required when an expansion cabinet is used. The B-
AUX-h also contains the circuitry for Least Cost Routing.
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B-85CU-C STATION CONTROL UNIT PCB

3.37 The B-8SCU-C PCE (Figure B-12) is tne control unit for
eight multibutton and/or four button Key stations. The heart of
the B=B5CU-C PCB is the 4564 station processor. This proCessor
works with the 6582 traffic controller in the B-CPU-E To monitor
the data flow to and from the telephons, and connect the
telephone auwdic path to the sutside lines and other stations in
the system,

f5F4 Station Processor Chip Set

3.38 The 6584 station processor is an eight kit micropricessor,
with somewhat fewer capabilities than the 6582 traffic control
microprocessor. It communicates with the B-CFI-E PCE through the
station Commen RAM, and with the key stations wvia the Data and
Crosspoint PIOS., The 6584 is supported by 4K X & EPROM
{containing the staticn precesscr operating program) and 2ZK X 2
RAM.

3.39 The 6584 has two "sides," the 6582 (CPU) side and the
station side. The statien Common RAM is on the B382 side. If
therse is a change of state in the data from any of tnhe eight
telephones, the change is leaded into the station Common RAM by
the 6584. A change of state flag is also set. The 6532, using its
data bus, periedically polls the station Common RAM. When it sees
the change of state flag set, it pulls the data from the Common
BaM and works with tne Z8F to process it. When data is to be sent
to the telephone, the 6502 sends the Station Card Select
interrupt to the station Common RAM and leads in Lhe data. The
next time the 6584 polls thne Common RAM, 1t accepts the data and
zends the change ko the telephone.

3.4 Tnhe Data PIO and the Crosspoint PIOQ are on the station side
of the 65@4. The Crosspoint FPIO accepts contrnl data from the
65384 and generates, through its A channel, cresspoint select
signals for the station crosspeint matrix. The Crosspoint PIO B
snannel controls the station status LEGs (DSl through RSE). The
Data PID is econfigured for bidirecticnal operation. The Data FIO
sends eight channels of station transmit data ta the Voltage
Madulater, and receives eight channels of station receive data
from the Current Demodulator.

3.41 The 6584 is monitored by the Watchdog Timer. The watchdog
receives input from the Crosspoint PID and the system power-on
reset signal, If the Crosspoint FIO stops sending data ko the
telephones, or a master reset command is received from the
B-CPU-B PCB, the 6584 will be reset. If neither of these
conditions cccur, the watchdog will be continwally refreshed.
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pata Receive and Tranmsmit Circuits

3.42 The Data PIO sends and receives eight channels of telephone
status data from eight discrete station data circuits. Each
station data cizcuit consists of a Veltage Modulator and a
Current Demodulator. Transmit data voltage (from the KSU to the
telephone) is input into the Voltage Modulator circuit, which
superimposes (simplexes) the data onto the station wire A pair
carrying the DC power for the telephone. The green wire carries
-24v and the red wire carries +2Z4v. The amplitude of the
transmitted data is slightly less than 1 veolt (258-738mV). Data
detectors in the telephone interpret the B-§5CU-C PCB transmit
data.

3,43 Inbound data (current) is received on the green and red
wires by the Current Demodulator. (Remember that 0B Jata bits are
voltage, and IB data bits are current.) The steady state current
on the red and green wires is about 77mA. A set data bit will
momentarily increase the current by 3-7ma. The receive data (i.e.
a set data bit) is current detected by the demodulator and sent
to the receive channel on the Data PIO, which in tuen sends the
data to the E584. The Current Demodulator inputs a sample into
the Over=Curtent Watchdeg, If excessive current is detected,
indicating a problem with the telephone, the Voltage Modulator
for that telephone is shut dewn and the station is taken off
line. Pericdically the station is sampled for corrected current
levels. If the problem has gone away, the station is brought back
on line.

Station Crosspoint Matrix

3.44 The 8 X 32 Crosspoint Matrix switches audio from the eight
telephones onte the 1@ Intercem links, the Page link, the BGM
link and the 2@ Direct Access Lines. The matrix is controlled by
the Crosspoint PIO. The telephone audio is on the two B palr
station wires (black and yellow). The audio wire pair does not
carry DC voltage. The B pair is connected to the Overvoltage
Protection network before belng goling to bthe crosspeoint matoix,

on-Beard DC Regulation

3.45% The B=85CU=C PCE contains on-bhoard regulators for the 424V,
-24v and 45V lines. The +24V line (TP5) from the backplane i1s input
into the +24V regulator. This requlator generates +24V, +15V

{TP3) and 458, The -24V regulator cutputs =24V (TPZ2) and -3

(TF4). The +5 (TP6) regulator produces +5VA and +5VD. Power LED

059 senses +15%V, -5V and +5VA. If these volitages zre present, DEY
is on. If any of the wvoltages are inceorrect, D5% 1s out,
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Summary

3.46 The B-83CU-C PCB is structured around the 6504 station
processor and supports eight key stations. The station Common RAM
allows the 6504 to carry on its tasks efficiently, communicating
with the 6502 traffic contrel processor only when a change of
state is sent or received from the telephone. Data transmission
between the KSU and telephone, made possible by the Voltage
Modulator and Current Demodulator, is over the station A pair.
Station audie, switched in the crosspeint matrix, is on the
station B pair.

3,47 Staticns communicate with the B-BsCU-C over four conductor
station cable, with Lthe wires defined as follows:

DESICGHATION COLOR FONCTION
AT GREM (green) =24¥ and data
AR RED (r=d) +24% and data
BT BLK (black) Audis
ER YEL (yellaw) Audio

f-30
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B-BELU-BE SIMGLE LINE UNIT PCB

1.4% The B-8ELU-E PCBE (Figure 8=13) is installed in place of the
E-85CU=-C PCB if single line (250F type) telephones are to be
pzed, The B-25L0U-B PCER uses the same 6564 station processor,
rIos, Common BAM and cresspoint matrix as the B-B5CU-C PCE. The
single line interface replaces the data receive/transmit circuits
used for the key telephones. The B-85LU-B PCR supports eight
single line (2580 type) telephones. Since the single line
telephone is not a Sata telephone, there is no reguirement for
repetitive polling of the statiens.

65@4 Station Processor Chip Set

3.49 The 6584 station processor works with the station Common
RAM and the G502 traffic contrel processor to control the single
line telephones. As in the B-8SCU-C PCBE, interrupts from the 6582
tell the 6504 to change the status of the telephones. The 6384 in
tirn <an set a status bit to indicate to the 6582 that the
telephone user is placing a call. The Watehdeg Timer, Statien
Card Select signal and the system clock serve the same functions
as in the B-85CU-C PCB. The operating software for the single
line station processor is contained in the 4K X 8 EPROM.

3.58 ThRe B=8SLU-B Crosspoint PID performs the same functions as
the Crosspoint PIO in the B=-E8S5CU-C PCB. It receives control data
from the 6504 and provides crosspoint addresses to the 8 X 30
Crosspoint Matrix. The Crosspeint PIO alse drives the station
status LEDs (DS1-DS8), and refreshes the Watchdog Timer (along
witn svstem reset).

3,51 The FPunctionm PIO is reguired to monitor only three control
zignals for each telephone, not a constant stream of incoming and
sutgoing data as in the B-85CU-C PCE. These signals are: off hook
from the telephone, ring enable to the telephone ringer circult,
and mute -to the telephone handset. The Single Line Interface
circuits for each station connect the Functien PIO to these
signals.

Single Line Interface

3.52 The B-BSLU-B PCE contains a Single Line Interface circcuilt
for mach of the eight telephones it supports. The Single Line
Interface provides the 48 VDC, necessary to power the single line
telephone, that is normally provided by the telco Central Office
battery. The green wire in the A pair sends +24VDC; the red wire
sends =-24vDC. The black wire in the B pair prowvides ground; the
yellow wire provides a current limited +24V for certain special
ringers.

8-31
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3.53 When the single line (2508 type) telephone is idle, no
gsignificant current flows in the A pair. When the user lifts the
handset, and the telephone hookswitch contacts close, off hook
current flows in the A pair and is sensed by a current detector
in the Single Line Interface. The detector sends an off hook
digital signal te the Function PIO, which connects to the 685084,
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1,54 The command to ring a single line telephone comes from the
6582 traffic controller im the B-CPU-B. It is interpreted by the
5584 and is sent to the Single Line Interface by the Function
PIO. The Single Line Interface then grounds the #24V line [the
green wire in the A pair). This conditien is menitored by the
components on the Special Lowud Ringer Roard, which Lhen excites
the ringer in the telephona.

3,55 The third Function PIO control signal is for handset
muting. During Speed Dialing, the mote circuit in the Single Line
Interface is enabled so that the Speed Dial digits are muted in
the telephons nandset receiver.

3.56 The current mode strap in the Simngle Line Interface is used
to mateh the current capacity of the A pair to the type of
telephone used. The low current mode (strap E2 to E3) is used for
the One Button Single Line Telephone and Off Premise Extensions.
The high current mode (strap E1 to EZ) is for standard 2508 type
single line telephones.

Crosspoint Matrix

3i.57 The B-35LU-B switches telephone audio in the B X 30
crosspoint matrix. Audie from eight telephones can be connected
to any of the 2@ Direct Access Lines or the 1§ Intercom links.
The matrix does not use crosspoints for BGM and Page, since
single line kelephnones do not have speakers ko receive these
signals. The outputs of the crosspoints are connected Eo the
telephopne throwgh the A pair,

oo-Board DC Regulation

3.58 On-board DC regulators use the 424V, =24V and #3V from the
K8l backplane. The +24V regulator generates +24VL for the A pair
green wite, +15V (DS1l and TP3), and +24V current limited (TP5)
for the B pair yellow wire. The =24V outputs -24VL (D53 and TP2Z)
for the A pair red wire. The 43V line (TPE)] is regulated to +3Va
(DS1@) and .+5VD,

Summary

3.59 The B=B83LU0=E PCB connects eight single line (2508 Cype) or
one button telephones to the system, This PUR is similar in most
respects to the B-35CU-C PCB used for the key telephones, except
that the Single Line Interface is used in place of the receiwve
and transmit data circuits. The B-BSLU-B PCE provides esach
telephone with power (+- 24VDCE), off hook loop current
detection, an audio path and circuits te excite the special
ringers.
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B-4COU-A CENTRAL OFFICE UNIT PCBE

3.680 Each B-4COU-& PCE (Figure #-14) rontains the circoits to
connect four Central Office or PBX lines to the system. This
circuit board provides incoming ring detection, loop supervisien,
loop relay enable (line seize), Conference balancing, Music an
Hold and audio amplifier circuits for each of the four lines. The
B-4C0OU-A PCB is contrelled by the 6582 traffic control processor,
over the 6502 Data Bus.

Front End and Ring Detecticon

3.61 Tip (TPLEZ2)} and Ring (TPlEl}) are connected from the RJIZ1X
connector, through the KSU0 backplane, to the input protection
network in the B-4C0U-A4 PCB. This network prevents excessively
high input woltages (high woltage transients from lightning,
etc.) from damaging the circults on the PCB. Voltages in excess
of 26EVDC are shunted ko the system cold water pipe ground.

2.82 An AC ring signal from the line, typically 9@vac, is
detected in the supervision circuits. The ring signal is
rectified (changed to DC) and converted to a digital line

status signal by the Ring Pulse Stretcher. The line status signal
from each of the four line circuits is presented to the Ring
Detect Multiplexer. This multiplexer sends line status (ring
detect] data to the B-CPU-B when addressed by the 6582,

.63 When a line is to be seized for answering or placing a call,
the seize command is sent by the 6582, down its data bus, to the
Loop Relay Enable Deceder. The decoder then sends an enable

signal to the loop relay for the line to be seized. When the line
is seized, an LED (DSLAL for line 1) is illuminated.

3:64 The Loop Relay and Supervision Circuits are also used when
a line is on Hold and when Dial Pulse dialing is reguired. When a
line is placed on Hoeld, the audio connection between the line and
the system is dropped, while DT helding current is maintained in
the losp relay. During Dial Pulse dialing, the 6502 sends pulsed
enable signals to the line loop relay that correspond to the
digits to be dialed. The supervision circuits are also used to

detect a2 far-end disconnect pulse, which oocurs when an outside party

placed on Hold hangs up, if this facility is provided by the PBX
cr telco switching eguipment that the TCX-128 is hooked up ko,

Audio Circuits

3,685 Ling awdio is AC coupled from Tip and Ring to a
bidirecticenal aundio amplifier. This circuit is designed to ensure
that the level of incoming audio is correctly balanced against
Ehe level of cutgeing audio, Por the first five B-4C00-A PCEs in
the KS5U (lines 1=-28), audio is connected to the backplane as a
Cirect Access Line sigpal. For the last B=4C0U=A PCE in the KSU
and the two B-4C0U-A PCEBSs in the expansion cabinet; audio is
connected to the backplane as a Dial-Up Line Signal.
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Conference and Music on Hold

3.66 The Conference Balancing Network is enabled if a line is to
be joined in Conference with another line and a station. The
network introduces impedance adjusting circuits that maintain the
corcrect level and balance of the voice from all three parties in
the Conference. This circuit iz not used when a Conference is
@s5tablished betwsen two inside parties and one outside party.
Control signals from the B-CPU-B PCB via the 6582 Data Bus, into
the Confersnce/MOH Decoder,; determine when the Conferenoe
Balancing Netwerk will bhe switched onto a line.

3.87 Music on Hold, if provided by an external musie souree, is
sent to & line on Hold by the MOH Switch. The MOH switch is
controlled by Conference/MOH Decoder, which is in turn controlled
oy the &302 Dataz Bus commands.

On-Board Z Regulation

3.68 On=boakd citrculits post regqulate the +24V, =24V and +35V
lines from the X500 backplane. The +24V is connected to the +15V
Begulator, which gutputs +15VhA and +15Y (TPE2). The -24V 1s input
to the =12V regulator, This circuit gesnerates =12V [(TEI). The
+15V and -12¥ potentials illuminate LED D31. The +5V requlator
accepts +5V from the backplane and cutputs +5VA and +5 {(D5Z).

Summacy

3.69 The 8-4C0U-& PCE contains the circultry to connect faour C0O
or PBX lines to the system. It provides for Hold, ring detection,
0T loop supervision, Dial Pulsing, multi-line Conference and
Music on Hold, It also contains a balanced differential amplifier
to receive and transmit voice band signals.

A-36
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E=BUF-A BUFFEERE PCB

3,76 The B=BUF=2 PCE (Figure #-=15), located in the expansion
cabinet, functicons as a buffer between the 6582 KSU Data Bus and
the 6582 expansion cabinet Data Bus. If the expansion cabinet is
not installed, the B-BUF-A PCB is not required.

3,71 All interconnection between the KSU and the expansion
cabinet is through the two ribbon cables. The 6582 Data Bus
passes through the B-BUF-A PCB before being extended to the
expansion cabinet PCBs. The B-BUF-A PCR separately buffers the
6582 nign order address signals, to obtain Station Card Select
signals for stations 65-128, as well as the address and data
signals that comprise the the 8382 Expansion Data Bus.

1,72 The links (Intercom, BGM and Page), Direct Access Lines and
Dial=up Lines are connected unbuffered from the H5U backplane to

the expansion cabinet backplane. The E8F Data Bus is not used in

the sxpansion cabinet.

3,73 The B=EUF=A PCB has on-board filters for the +5V line from
the expansion cabinet backplane and power supply. LED D51 will
illuminate whenever +3V i3 present.
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4., TELEPHOHES
MULTIBUTTON KEY TELEPHONE

4,81 The Multibutton Key Telephone (Figure 8-16) is the most
sophisticated station instrument in the TCX-128, It contains an
internal microprocessor (with memotry) that communicates with the
6584 microprocessor in the B-85C0-C PCB. This provides for real
time response to call activity. The telephone microprocessor alsoc
manages the keyboard, dialer, and display (cptional), as well as
the analog handset/speakerphone switching. The telephone 1is
caonnected over four conductor cable to a dedicated port on its
assigned B-35CU-C PCB in the HKSD.

ata and TFower

4,82 cControl data is simplexed over the DC wveltages in the
station A pair wires. The green wire carries -24V; the red wire
carries +24V, The Veoltage Network uses these two potentials te
generate =12.4V, -6.8V, a ground reference, +7.53V and +13V for
telephone circuit power. Receive data (voltage) from the KSU is
detected in the Receive Data (RX) circuits and input into the
telephone microprocessor (TP202). Transmit data ([current) frem
the telephone microprecesscr (TP293) is current amplified in the
Transmit Data (TX) circuits and sent to the ESD.

Watchdog Timer and Processor Clock

4.83 The watchdog timer continually monitors the receive data
port and one of the data cutput ports on the telephone
microprocessor . As long as data from both sources centinues, the
timer is refreshed. If either scurce should fail (i.e., if either
the 6584 or the telephone microprocessor stops functicning), the
watchdog times out and the processor 1s reset.

4.4 The internal operations of the microprocessor in the
display telephone are synchronized by a 4MHz crystal. The
microprocessor in the non-display telephone runs off a solid
state oscillater., Synchronization between the telephone
micropracessar and the 6584 station processor is assured by the
frame sync pulse that precedes each data exchange.

¥eyboard, Dialpad, and Display Functions

4.85 The telephone micreprocessor continually scans the 28
button keyboard for a key depressicn. Wnen a key depression 1s
sensed, the bit that corresponds to the XKey in the transmit data
stream is set. This set bit is detected and acted on by the 6584
station processcr in the B-BSCU-C PCB, If appropriate, the &304
returns a command in the receive data stream that causes the
telephorie microprocessor to light the LED under the key.

B-38
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4.35% The dial pad in the display telephone is scanned as if it
were an additicnal 16 bubton Xey matrix. Key depressions are
included in the data stream transmitted to the KSU. The dial pad
in the pon-display is treated differently since it contains an
internal DTHMF generator. This type of dial pad sends oub the
actual DTHMF tone cluster (that corresponds to the Key depression)
on bthe telephone avdio [B) wire pair. The non-display telephone
dialer attaches a DTMF receliver in the KSU; the display telephone
dialer deoes neot, Either tvpe of dial pad can be shot down by the
dial enable intercupt from the microprocessor. This typically
ocouks during Toll Restriction or if too many digits are dialed.

4.87 The telephone microprocessor also scans the optical
hookswitch For handset poszition. Hookswiteh status is incloeded in
the data sent to the KS0.

4.88 The 186 segment fluorescent display in the display telephone
iz algo controlled by the telephone microprocessor. The Drocessor
sends control data to display decoders and drivers. The display
messages are initially formed in the 6582 ktraffic control
processsr in the B-CPU-B PCE.

hudio Section

4.9 phupdio is connected to the telephone over the B palr (black
and yvellow wires). A Surge Protection network is connected

across the B pair to Keep high voltage transients away from the
audio ceoemponents. Incoming audio is sampled by the Handsfree
Pecision Hetwork and fed to the hybrid amplifier (which
eliminates excessive Handsfree sidetone). The signal is then
connected to the speaker attenuator, the mode switch ([handset or
Handsfree), and toc either the nandset receiver or to the speaker.
hudio from the telephone originates at either the Handsfree
micropheona, which is passed through an additicnal Microphone
Attenuator stage, or the handset microphone, The signal is then
amplified, sampled by the Handsfree Decision Network and sent out
on the B pailr.

Control Decoder

4,18 The Control Decoder allows digital outputs from the
microprocessor to determineg the mode of the telephnone analog
section, This decoder has discrete outputs for Mode Select
(randset or Handsfree), Speaker {(on or off), Microphone (on O
aff) and Backoround Music (on or off). The BGM signal from the
Control Necoder is used to put the speakerphone in a high
impedance mode. This mode is required when many speakerphones are
connected to the same common Signal, suach as occurs when
Background Music is on or a ¢all is ringing in. The Control
Decoder also drives a step decoder which provides varying voltage
levels for the Speakerphone volume control,

The Handsfree Decision Hetwork

4.11 The telepnhons operates in three basic modes: transmit,

g-4@
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receive and idle. Transmit can be either with the handset or
Handsfree (using the micropheone). Receive can alse be with the
handset or Handsfree [(using the speaker). When the telephons is
neither transmitting or receiving, it is in the idle mode. The
idle mode can aptomatically dampen background noise if the
telephone s in an environment where that neoise 1s at a
consistent level (such as from a fan, etc).

4.12 The operation of the Handsfree speakerphone (spsaker and
microphone) is determined by a combination of signals from the
Control Decoder, the B pair auwdio, the microphone and the
gpeaker. As shown in the bottom half of Figure 8-16, the
microphone and speaker signals loop back to the Handsfree
Decision Netwoark. This network compares the audio levels at the
gpeaker to levels on the microphone and the B pair to determine
if the telephone is transmitting or receiving.

4.13 a3 a result of this comparison, conktrol veltages are sent
by the Handsfree Decision Network to the Microphone and Speaker
Attenuators. These attenuators are also controlled by the Control
necoder, which receives its input directly from the station
microprocessor, independent of the awpdio levels present. What is
happening in the telephone is determined on the one hand by the
type of call, and on the other hand by the relative levels of
transmit and receive. For example, if a call is transferred
Handsfree, the control decoder turns both the Handsfree microphone
and speaker on, the handset off, and the BGM high impedance mode
nff. Whethar the telephone is transmitting to or receiving from
the calling party is determined by how loud the incoming audio
is, compared against how loud the outgoing reply is.

Summary

4,14 The Multibutton ey Telephone is a microprocessor based kKey
telephone. It is connected to the B-8SCU-C PCB by four conductor
station wire: two conductors carrving power and simplexed data,
rwo conductors carrving the avdic. The data exchange between the
K5 and the telephone controls the telephone. The status of the
audio section is also controlled by the handsfree decision
network, working in conjunction with the microprocessor
controller.

FOUR BUTTON KEY TELEFPHONE

4,15 The Four Button Key Telephone is essentially the same
telephone as the multibutton, except thats

The Handsfree Decision and speakerphone circuitry is less
elaborate than in Figure 8-1%.

a1l four button telephones use DTMF dialers (like the non-
display multibutbton telephones).

The four button microprocesscr only has to scan four keys
and illuminate four key LEDa3. -

Four button telephones do not have displays.

g-41
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DIRECT STATION SELECTION (DSS) CONSOLE

4.16 The Direct Station Selection (05%) Console (Figure £-=17) is
comprised of a 64 button keybeard, with each key containing an
LED. The microprocessor in the DSS, communicating with the 6534
station processor in the B-85CU-C PCB, functions like the
micreprocessor in the multibutton telephone to scan the keys and
light the LEDS. The DSS Conscle also contains a speaker for off
hook signaling.

Keyboard Scan and Data Flow

4.17 Data is simplexed on the A pair wires. The green wire
carries -24V from the B-33C0D-C PCB; the red wire carries +#24V.
These levels are connected to a voltage network that produces the
-12.6V, -7.5V, a ground reference and +7.5V potentials used for
circuit power. Data from the KSU (voltage) is detected in the
Receive Data (RX) ecircuits and sent to the D33 microprocessor (at
TP3). Data from the DSS microprocessor to the KSU (current) is
sent out {(at TP2) by the Transmit Data (TX) ecircuits.

4.18 The D55 microprocessor coentinually scans the 64 D55 keys.
When a key depression is sensed, the data bit corresponding to
that depression is sent in the TX data to the 6504 station
processor. If appropriate, the Receive Data from the KSU will
instruct the DSE processcer to illuminate the LED under that key.

4.1% The Watchdog Timer is refreshed by the receive data from
the B-85CU-C PCB. If that PCE should stop sending data, the
watchdog times out and resets the D55 microprocessor.

4.2¢ The internal operation of the D55 microprocessor is
synchronized by the 4MHz crystal. Synchronization between the D55
and the B-85CU=-C PCE is ensured by the frame sync pulse
tranamitted from the 6564 station processor at the beginning of
every data exchange.

Gff Heook Signaling Speaker

4.21 The D55 Console B pair wires (black and vellow) carry
incoming ring audible for attendant off hook signaling. The
incoming ring passes through the Surge Protection Network and is
zent sent to an audio amplifier., This amplifier drives the
speaker in the console. The switching of the incoming ring is
done in the ESU, not in the D55 console
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SINGLE LINE 258@ TYPE AND ONE BUTTON TELEFPHOMES
-Single Line ({2580 Type) Telephone

4.22 Standard single line (2508 type) telephones (Figure 8-1%)
may be connected to the TCX-128. These telephones must be
egquipped with special ringers and must be connected to a port on
a B=BSLU-B PCB in the KSU.

4.22 The single line telephone green and red wires (A pair tip
and ring) carry the 48 vDC reguired to power the telephone. The
green wire carries +24V; the red wire carcries =24V, Audio from
the B-85LU-B FCB is also on the A pair.

4.24 The hookswitch, 2580 network, DTHMF dialpad and the
telephone handset function as they do in a standard single line
telco eircuit. The only difference is the method by which
incoming ring is detected. To make the telephone ring, the
B-8ELU-BE PCE grounds the green (+24V) wire. The Special Loud
Ringer detects this as a ring enable interrupt and turns on its
ringer. When the call iz answered, the B-BSLU-B responds by
treleasing the ground on the +24V line, and ringing stops. An
optional Hold butten may be connected to the Special Loud Ringer,
1f desired. Pressing the Heold button interrupts the A pair leop
current o simulate the "hookflaszh" operzation regquired to pub
calls on Held, Transfer calls ete. The Special Louwd Ringer also
conkains a set of dey relay contacts that can be used to turn on
external devices for loud ringing.

4.25% The station B pair wires provide ground and a current
limited +24V for alternate ringing schemes.

One Button Single Line Telephone

4.26 The One Button Single Line Telephone functions the same as
the =zingle line (2508} set, except that it reguires less A pair
loop current. The adjustment for this is made in the current
mode strap on the B-3SLU-B PCE.
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5. AHALYESIZ OF SIGHAL FLOW
RECEIVING AW CUTSIDE CALL
Detecting the Incoming Call

5.8l An incoming call from the Central Office or PEX will send
ringing into the system. This ringing is detected in the BE-4COU=A
PCR to which the line is connected (Figure B=19, signal 1). As
the B-CPU-B polls the B-4COU-A PCEs, it sees the ring detect,
processes it, and sends a flashing LED to all the stations in the
system pregrammed to receive ringing for that line (Figure 8-19,
signal Z). On a moltibukten telephone, the incoming call will
flash the loweskt numbered available incoming line key (keys 1
through 5). If the first incoming line key is already flashing
with another call, the call will ring on the second key, and so0
on .

5.82 The B-CPU=-B PCE has the responsibility of sending audible
ringing anto the station B pairs. The tone used for CO audible is
generated on the B-TGU-B PCB, and connected to an on-board
DTMF/Tone Matrix. The EBF executive, through the Matrix Control,
te2lls the DTME/Tone Matrcix to connect CO audible to an Intercom
link (Figure 8-1%, signal 3). The B-83CU-C PCB connects the
station B pair te the ringing link. The ZBF also controls the
timing (on/o0ff) of the C0 audible tone bursts. As long as the
multibutten station is idle, ringing will be broadeast from the
SPeaAker.

INCOMING CALL

| — [
B N
| “Tolnk L

p-GPes E-2UF-& B850 LC

B-+30A

RBINGING

SEND LED

. DETECT RING
h“'““h-._ .-""/

Figure B-19 RECEIVING AN OUTSIDE CALL, TCX-128 (Page 1 of 2)
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2,83 on a four button telephone, ringing will oeccur in the
telephone speaker unless another call is already ringing in. Only
the first incoming call will ring. On a single line telephone,
the B=ESLU=B PCE will enable the telephone ringer, provided
another call was not previocusly ringing.

Answering the Incoming Call

.84 To answer the incoming call, the multbtibutbon telephone user
presses the flashing line key. The 6584 station processor in the
BE-33CU-C PCR picks up this key depressioen within 188mS5, and
begins processing the request (Figure 8-19; signal 4). The line
key on the telephone that answered the c<all will be steadily
illuminated. The incoming line key on all other telephones will
ge oukt and be made available to another call.

.85 If the incoming call is on a Direct Access Line {lines l-
28); the aedio cutput from Lthe B=4C0U0=2 PCZE 15 connecked directly
ko the station B pair through a single crosspoeint clesure in the
E=28CU=C PCEB ([Figure B8-19, signal 3}, If the iocoming call is on
a Dial-Up Line (lines 21-32);, audio connection is from the
telephone, through a link crosspoint clesure in the B-BECU-C,
through another link crosspoink clasure in the B-THU-2 POA to the
line audic circuit gon the 2-4C0U-A PCE (Figure 2-19, signal 6).

LINE KEY PRESSED

DIRECT
ACCESS LINE I . N
== [ = [ =oe
#'ﬁ.‘_‘_ . o -
DIAL-UP LINE I T

Figure 8-18 RECEIVING AN QUTSIDE CALL, TCX-128 ( Page 2 of 2)

B=-47
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.86 The B-CPU-B PCE sends a Loop Relay Enable signal to bhe
line circuit on which the c¢all rang in. When the loop relay is
seized, a DC current path is established between the front end of
the line circuit and the Central Q0ffice or PBX. This is reguired
g0 the calling ciccuit knows the call has been answered. Both
regquirements for answering the call have been met: the DC path

for hoelding the line, and the audie path for carrying the
conversation.

5.87 To summarize how an incoming call is processed:

(1) The incoming ring is detected in the B-4C0U-A PCR.
(2} Flashing LED and audible ring are sent to designated
stations.

(3) Answering party presses flashing line key.
{4 Auvdie link between station and line is established.
{5} Loop relay is seized and DC loop current flows.
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PLACING AN OQOUTSIDE CALL

Zeizing the Line

January 1985

5.08 The 6584 station processor in the B-8SCU-C PCE continually
scans the key telephone for change of state. When the user lifts

the handset and presses a line key,

data stream to
CPU-B PCB, and
28; signal 1}).

the change is senkt in the

the 6504, to the &582 traffic controller in the B-
to the ZE8@ for the processing decision (Figure 8-

The £80F assigns a talkpath for

the call and sends

a Loop Relay Enable command to the line circuit being used to
If the call is being made on a Dial Fulse linz,

seize the line.

Ehe EE0 attaches a
tone to the party placing the call
the call is being placed on a DTHF line,
from the outside line.

lights the LED

key lights only at the station placing the call.

5.09 If the Z3@ determines
Direct Access Line (lines l1=28),

Direct Access Line path
audio circuit on the appropriate B-4COU=-A PCHE

tone generator to the talkpath Eo give dial
[Figure 5-2§,

signal 2). If

dial tone is returned

The data transmitted to the telephone

under the outgoing line key that was pressed. This

that the call should be placed on a

the audio connection 15 from the
telephone, through & crosspoint on the B-Es5CU0-C PCB, to the

in the K50 backolapoe,

and finally to the
(Figure 3-24d,

gignal 3). If the Z8@ selects a Dial-0Up Line to place the call

(limes 21=32),

crosspolnt on the B=-BSCU-=C
additional crosspeint on the B-TGU-B PCE,
math in the KSU backplans,
the B=4CZ00=2 PCB for the Dial=Up Line.

connection is from the telephone,
FCE to an Intercem link, through an

RN
]

LINE
SEIZED

INTERMAL
DF DIAL TONE

B-CPeE

through a

to the Dial-Up Line

E-BUF-&

and finally to the auwdio circuilt on

FRESS LINE KEY

| B-E3CLUC

/

/

TALKPATH ESTABLISHED

Figure B-20 PLACING AN OUTSIDE CALL, TCX-128 { Page 1 of 2 )

B-493
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Cialing

5.1 Once the user hears dial tone, dialing can be begun. If the
call is being made from a display telephone inte a DTMF line,
dial pad key depressicons {dialed digits) are inserted into the
data stream to the 6584 station processor. The B-CPU-B PCE pulls
the dial pad data out of the data stream and sends it to the
time-shared DTMF generator that it has attached to the ecall
talkpath (Figure 8-2d, signal 4). The DTHMF generatoer sends the
tones out to the line, and mirrors the tone bursts back to the
telephone for dial confirmation. If the call is being placed into
a Dial Pulse line, the B-CPU-B PCE receives the dial pad digits
and pulses the line leoop relay accordingly. In either case, Toll
Restriction checks are made as the digits are dialed,

5.11 If the call is being placed from a non-display or four
button telephone, the dial pad digits are not part of the A pait
data stream. These telephones use dialers with integral DTMF
generaters, and place DTHF tone bursts onto the audio (B) pair
Figure 8=20, signal 5). These DTHMF digits go out on tip and ring
af the seized lina. The Z8A attachaes a DTMP receiver {(on the B
TGU~-B PCE) to khe call talkpath to interpret the digits. Thiszs is
done 5o that Toll Restrietion checks and SMDR records can be
made . The DTMF receiver 15 attached until dialing is completed,
If the call is being placed on & Dial Pulsze line, the DTHE
receiver encodes the dialed digits for the 288, which then tells
the 6582 traffic contreoller te pulse the loop relay.

DISPLAY
TELEPHONE

BTOUE 1] d3-CrUB BEIIF.A
MOMN-DISPLAY
TELEFHO E
b Fa
| "
OTMF DIGITS el [T~
OR LOOFP RELAY DETECTED
PULSES SENT OUT
] | ——— g
. DTMF DIGITS

SEMT OUT

Figure 8-20 PLACING AN OUTSIDE CALL, TCX-128 (Page 2 of 2)

B=50
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5,12 Four button telephones must dial codes to access outside
lines., an Intercom link is connected as seon as the usey lifos
the handset. Once the access code is dialed over the link, the
call is placed a&s it iz for a non-display multibutten telephone.
Zingle line (2589 type) and one button telephones also must use
access codes; however, there is no data flow between the
telephone and the KS0O.

5.13 BSince the front end of the B-4COU-a PCBE is not current
sensitive, answer detection is not reguired.

5.14 To summarize how an owtgoing call is placed:

{1] Reguest for line is5 processed by B-CPU-B FCE.

12} Lige seized and talkpath established (Direct Access vs,.
Dial=0pg). B

13} Dialed digits sent out by 2-TCU-B PCE (display telephone) or
on=hoard DTHMF generator in dialer (non-display telephone).

{4) Dpialed digits checked for Tell Restriction and S5SMDR.
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PLACING AN INTERCOM CALL
Initiating the Call

5.1% When the multibutton telephone user l1ifts the handset and
press the INT key, the change of state is sent in the data stream
to the 6504 station processor. The 6502 traffic controller in the
E=CPUJ=F PCE zees the change and sends it ko the 2843 for
processing (Figure 8-21, signal 1). The Z80 in the B-CPU-B PCEB
interprets the change and assigns an Intercem link to the
station, It signals the B-TGU-B PCE to put Intercom dial tone on
the selected link, and instructs the B-35CU-C PCB to connect the
link to the telephone audie (B} pair (Figure 8-21, signal 2). The
system waits for digits to bhe dialed.

" = F-i
P T B-TGU-E 1| R [ E.cPL-f E-8u
2 PRESS INT ¥~
|&J¥§ ?l{i
BMHMHE ,W
REQUEST
FROCESSED
\

H ]
L

DAL TOME
oM LIRE

Figure 821 PLACING AN INTERCOM CALL, TCX-128 ( Page 1 0f 2}
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Dialing the Intercom Call

E.16 oOnce Intercom dial tone is returned to the calling station,
the user can dial the destination station (Figure 8-21, =signal
1), If a display telephone is being used to place the call, the
dial pad digits are included in the data exchange from the
telephone to the BE-B83C0-C PCB. The 6504 station processor reads
the dialed digits and sends them to the B-CPU-B PCB. If the
ralled extension is busy, the Z8@ tells the B=-TGU=-B PCB to attach
busy tone to khe calling link. If the called station is idle (and
Handsfree Answerback is enabled), the Z8F connects the B pair of
the called station to the Intercom link and enables the called
station's speakerphone ([(Figure 2-21, signal 4). The ZE8@ instructs
the B-TGU-B DCB to send splash tones to the called station,
indicating that a Intercom conversation has been established
(Figure B-21, signal 5).

SR T DN BTGUB 1 | (=Rl Nl ] B-BLF-A

BTGB 2T

Ppe

Figure 8-21 PLACING AM INTERCOM CALL, TCE-12E [ Page 2 of 2 )

B-33
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5.17 If a non=display telephone is being used to place the call,
the dial pad key closures are encoded intoe DTMF tone bursts in
the telephone. These DTMF tones are sent down the station B pair
{on the seized Intercom link) to the B-TGU-B PFCB, where they must
be decoded in a DTMF receiver. The ZB@ looks at the output of the
DTMF receiver to determine which station was called. All other
functions are identical to the display telephone.

5.18 If FPorced Intercom Ringing iz enabled, the Z8H will command
the B=TGU-B PCE to ring the called statioen. The Intercom link

is connected between the two stations only when the called party
l1ifts the handset.

5.19 Four button, single line (25@@ type) and one button
telephones are autcmatically connected to an Intercom link when
the handset is lifted, Except for this difference, an Intercom

call is processed exactly as it is for a non-display multibutton
telephone .

.20 To summarize how an Inktercom call is placed:

(11 Whaen the B=CPU-B PCGE detects that ths INT Key has been
pressed, an Intercom link is seized,.

(2) Intercom dial tone is returned to calling station.

(3] Dialed digits are sent to the KEU.

(4) Inkercom link connected to called party.
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TCX-128
COMPUTERIZED BRANCH EXCHANGE
SECTION 9, MAINTENANCE

1. INTEODOCTION

1.3l The MAINTENANCE Section is used in conjunction with the
TCX=128 THEORY OF CFERATION (Section &). It allows service
personnel to isclate and repair system troubles to the module
iplug-replaceable unit) level. This section is divided into four
parts: Troubleshooting (Pact 2}, Read Only HMemory Check (Part 3),
Display System Status Diagnostic (Part 4), and Least Cost Routing
Diagnestic (Part 5).

1.82 Operational Specifications for each telephone are included
in appendices A& through E of this manual. These specifications
provide instructions on how £o access esach feature.

Z. TROUBLESHOOTING

2.81 This part uses the System Troubleshooting Flowchart (Figure
9-1) to guide the technician in testing and fault location. The
flowchart is supperted by the Operational Test Procedurs (Table
8-1), System Voltages (Table %-2), the Replaceable Parts List
({Table 9-3), and the illustrations on the various LEDs and
testpoints (Figures 9-2, 9-3 and 9-4). A list of some common
system faults; and their secluticns; is provided in Table 9-4,
Figure 9-5, How to Evaluate a System Problem, is a guide the
technician can use when guestioning a user about a system
trouble.
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TROUBLESHOOTING FLOWCHARTS

2.82 The System Troubleshooting Flowchart (Figure 9-1) provides
service personnel with a legical framework for system checking
and fault isolation. The flowchart is divided into six parts:
Svstem Check (Page 1 of &), LED Check (Page 2 of &), Power
supply/5ervice Check (Page 3 of 6), Voltage/PCB Check (Page & of
&), Cable Check (Page 5 of 6) and Features/Programming Check
{Page 6 of 6). The System Check provides the ocutline for a
correct installatien, as well as a seguence for fault iseclation
and repair. The LED, Power Supply/Service, Voltage/FCB and Cable
Checks allow the basic parameters of the system to be verified.
The Features and Programming Check shows the intervelationsnip
hetween feature cperation and system programming,

(_ ) : Denotes the beginning or end of the
flowchart.

Indicates an action to be carried out
{event) .

Indicates that a decision must be made,

[}

Instructs the technician to 9o (branch} to
the indicated ar=za of the flowchart (i.e.,
BE to Br ': ko ':r Etl:-}.

— : Indicates the order in which events and
decisions are executed.

CAUTION: THE PRINTED CIRCUIT BOARDS USED IN THE TCX-128
SYSTEM CONTAIN STATIC SENSITIVE CMOS COMPOHENTS. AN
ANTI-STATIC GROUND WRIST STRAP, TERMINATED AT EARTH GROUND,
MUST BE WORN IF PCBS ARE TO BE HAMDLED. PCBS MUST BE STORED
IN THEIR VELOSTAT BAGS WHEN NOT PLUGGED INTO THE RSU.

9-2
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CAUTIOM: A THERMAL PROTECTION DEWVICE IS LOCATED OH THE KEU.
WHEN THE MAXIMUM OPERATING TEMPERATURE FOR THE SYSTEM IS
EXACEEDED, THE THERMAL PROTECTION DEVICE CAUSES THE RESET
BUTTON ON THE FRONT FACE OF THE FOWER SUPPLY TO POP UP,
REVEALING A WHITE BAND. THIS BAND INDICATES THAT THE SYSTEM
I5 OPERATING AT DANGERQUSLY HIGH TEMPERATURES. THE THERMAL
FROTECTION DEVICE WILL NOT SHUT DOWN THE POWER ON THE POWER
SUPPLY .

OPERATIOGHAL TEST PROCEDURE

Z2.83 The Operaticnal Test Preocedure (Table 9-=-1) provides a
checklist for evaluakting the svystem features. The features are
divided inte three greoups: Inkernal; External, and Opticnal. The
table presents the features in the order they should be checked,
The AVAILRBLE column indicates the telephones that access the
feature, The VERIFIED column is used ta ptnvide a checklist for
feature status based on the Operational Specification. The
PROGRAMMABLE column indicates if the feature is affected by
system programming, If a feature dees not operate correctly, the
symptom 15 entered in the SYMPTOM column. The PROBABLE CAUSE
column lists components that can cause failure. The components
are presented in the order of the probability of failure.

HOTE: Zince all features are accessead by the telephone, the
telephone could cause any feature to fail. Before replacing a
PCE, wverify proper operation of the telephone at a known good
station location, ot at the Port 416 test location on tha KSU
[Figure S=3).

OPERATING VOLTAGE CHECK

2,04 Operating voltages can be checked using Table %9=2. This
table permits KSU and station veltages to be measured. The
voltages are i1dentifisd, the acceptable range stated, and the
test condition defined. The testpoinkt location f£or each voltage
1z sxplained,

2.8% The LEDs and testpoints for the TCE-128 are shown in Figure

9-2. The KEU power supply fuses and test jack are shown in Figure
9-3. Figure 9-4 illustrates the power supply cable pin-out.

9=-3
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2.86 Two tvpes of handset microphones are used with the kKey
telephones in the TCX=128 svystem. A carcbon miceophone is used in
multibutton key telephones with speakerphone (Handsfree). The
Multibutton Display Key Telephone and the Multibutton Hey
Telephone without speakerphone {i.e., with Monitor) use an
electret microphone that provides higher gquality ftransmission and
lower power consumption., These handsets will result in poor audio
gquality if they are connected to the wrong phone. The type of
transmitter can be identified by loocking inte the holes of the
handset. The carbon microphone is black and the electret
microphone is silver.

REPLACEABLE PARTS LIST

2.87 Table 9<3 provides a replaceable parts list. Unless
ocbtherwise indicated, the items listed are available from:

TIEScommunications,: Inc.

Items not available from TIEScommunications can be purchased from
local telephone eguipment supply houses.

TOOLE AND TEST EQUIPMENT

2.¢8 The following tools and test equipment items are
recommended :

standard punch down tool

Digital (high impedance) wvoltmeter
Continuity checker

Anti-static wrist strap

Spare bridging clips

Needle nose pliers

small diagonal pliers

Medium sizge Philips-head screwdriver
Butt set (for checking C0 lines)
Wire cutters

Wire strippers
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$YSTEM CHECK
( ASTART )

REWVIEWY MUANLAL
APD FLOWCHSART.

REVIEW DRODER
SHEET { PAGE 351

REWIEWY SECTIING
5 aMD 6.

To iroubleshoot syslems with an sxpansion cabinal:
(95 Unglug rishan cablss balwaan
K5 and expaniian cabinel
[ Troudkeshaol KSU per Fgung 0-1.
[ Flasasnis fibbon cabbsg,
() Traubkeahso] @xpRAgion cRZino
iderstaty by KSU | Figune 81 )

. TEETING
! Wity LED® par Figurs 82 (_ COMPLETE _)
* Wity woltages par Table 53
T Wrify fealures per Opealionsl Specificafons

Figure 9-1 SYSTEM TROUBLESHOOTING FLOWCHART, TCX-128 [ Page 1 of §)

9=5
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LED CHECK

REFLACE S.0PU-ET

REPLACE TELEFHOKE.

RERLACE BESOUG
OR B-BSLLLE PCBS

l

IF LECr ETILL MOT K.
REPLAGE BAOPUET

c

" {:npck LEDg par Figure 9.2
2 Tym pemgr supply off bedore replacing PCE.
Turn poswer Supphy on atior eplesing PCE.

Flgure 8-1 SYSTEM TROUBLESHOOTING FLOWCHART, TCX-128 ( Page 2 of B
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FOWER SUPFLY | SERVICE CHECK

HOTE: Uaa Table 32 lo venily wolagn evels

COKNEGT FOWER
BLUSALY TO SERWIGE
ARD HEU

PLUGGED
I

UNFLLUG PCBE
&MD 'F" COMMECTORS.

¥ES

e r———

INETALL PROPER

SEAVICE AHDIGR

REPLACE SLRGE
FROTECTOR

AEPLACE Al INPUT

FUSE (FIGLSE 8.3);

KU FLUSES F1 &HD
2’

_ AEFLACE POWES
¥ES = SUPELY. IF LED
STILL ROT O,

S REFLADE KELU

' Turn powtr Supply of Befors rEmovny luse of PO
Ti'n powir Sopofy on aher replacing fuse of PCE
¥ AZ inpt LED is inside power Supply on § off swilch,

Figure 9-1 SYSTEM TROUBLESHOOTING FLOWCHART, TCX-128 { Page 3 of 6 |

-7
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VOLTAGE | PCE CHECHK

HOTE: Do notuse ihis Somcrar wrdnes AC mput LED = o0,

PLUG IN B25CL-C
R B-A5LLLE PCE
CHECH TEST POINT
VOLTAGES AND OO
LSt

CHECH AL IMPUT
FUSE: KEW FUSES F1
ANMD FE, REPLACE
PCE'

PLUG IN BCRLLB
PoE SHECH
TELT POINT WOLTAGES
ARG D LEDS.!
EHECH A INFUT
FUSE- K& FUSES Fi N
ANT F2. REPLAGE
PO,
YES
USING EAME

PRACCECURE. PLUG IN
ALL PCRS, ONE AT
A TIME

! Tigs pewar sanply off belore removineg luse a1 FCE.
Tuen porwer supply on aler replacing fiose or PGB
% Warily LEDy & las? points per Figere B-2 and Tabke 52

Flgure 9-1 SYSTEM TROUBLESHOOTING FLOWCHART, TCX-128 ( Page 4 of 6 )

2-8
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CABLE CHECK

7

L)

PLLKS INF
COMMECTORS.

CORAECT STATION
CABLING FER
SECTION &,

REPLACE PHOMNE. IF
VOLTAGES STILL MOT
K. REPLACE PCE!

1 Tyurn powa! supphy off Betore jilugging in ‘P’ connector or remoning PGB
Tun power supply an afler pluggng @ P connector FCA.
# Wity LEDs ared logd pointi ded Figeda SF and Tesle 52

Figure 9.1 SYSTEM TROUEBLESHOOTING FLOWCHART, TGX-128 [ Page 5 of 6 )

9-3
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FEATURES | PROGRAMMING CHECK
CHECH FEATURE PER
OFERATICNAL
SPECIFICATION
AND TASLE 51
CHECH PRCGRAM
RECORD FORAMS,
REPLACE
TELEPHONE
YES PRI ALAA =
FEATINGE
G
REFLAGE “PROBAELE
CAUSE” ITEME IN - l—
TaAELE B
CHECK NEXT
FEATURE ON
THELE 2.9
Flgura 9-1 SYSTEM TROUBLESHODOTING FLOWCHART, TCX-128 { Page & of 6 )
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Switch 32
E2232C Part

TP2 GHND
TR 45V DG

DS1 Clock ( Z80

21 Reset Switch

Switch 53

Selection

= MO0 da O e 00

WIEW: Front edge of card

Flgure 9-2

Canmectar for Ribbon
Cable 1o B-AL-&

Cutput Dala Format

P L R BRI SRR L

HMarch 1985

CENTRAL PROCESSING UNIT PCB B-CPU-B

Baud Rate Sealection

053 <5V, +12 V & =12V power. Mormally on [ RED ).

052 G502 Precessor running, Mormally flashing [ RED ).

Processor Aunning ). Mermally Flashing ( RED ).

QOPEMN FUSE DATA®
CENTRAL PROCESSING UNIT B-CPU-B

F1 -24V DC, 1A

1. System QOperational,

2, D53 is out.
3. Cannot program system drom CAT, Deprassed CHAT key

causes syslem reset,

F2 «5VDC 1A

1. System will be teially inoperative (12, constantly resetting }.
2. BGM always ON, system noise available.

3. Mo LEDs it on CPU PCE

4. Single lines constantly ringing.

F3 +24 WV DC, 1A:

1. D&S1, 053 cul,
2, Syctem must e reset.

* Open fuse data is pravided for froubleshooting purposes anily.
Do nal attempt 1o change PCB fuses in the fisld.

CAUTION: Turn off power before inserting of removing B-CPU-B PCE.

LEDs AND TESTPOINTS, TCX-128 ( Page 1 of 7 )

-11
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TOME GEMERATOR PCE BTGU-B

D54 +5VDC power indicator A

™ DS3 412V DC power indicator
MNormally OM. { GREEMN )

THETY

D52 +15 W DT power indicalor

D31 5V DC power indicator )

N Al
TPS GND OTE voltages + 59,

P TP4 45V DC
TPI +12V DG
TPZ +15V DG BTEU-5

TF1 +5V DC Analog OPEM FUSE DATA®

R45 Page volume-ports 49-647 [ not used? ) F1 +5V DC 15A:

R38 Page volume-ports 33-48: { 105-1287) 1. 0S4 LED out on BTGU-B PCB,
g pe { J 2. GO Lines net eperable | no dial tone )

E A31 Page volume-ports 17-32¢ [ B1-1042 ) 4. No dial tone for internal calls.

24 P, : : F2 +24 W DC, 15A:
R24 Page volume-ports 1-16° ( B85-80 ) 1. DS1, DS2 and DS3 LEDs out on BIGU-E POR,

AG2 BGM volume 2. CO Lines operational but with distortion.
4. Ne dial tone for internal calls,
RS9 MOH volumea 4, BGM volume low.

" Open fuse data is provided for troubleshooting only.
Do not attempt te change PCB fuses in the fisld,

* Initialization perts ( hardware Page zones ) far KSU —
PCE in slo1 J15.

? Initialization ports { hardware Page zones ) for expansion cabinatl —
PCE in slpt G,

B-TGZU-B PCEB STRAPPING

Tone Gen.#1 sirap E1 1o E2 (J15)
Tone Gen. #2 strap E1 to E3 (J16)

VIEW: Front adge of card

Filgure 8-2 LEDs AND TESTPOINTS, TCX-128 ( Page 2 of 7 )
9~-12
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AUXILIARY PCB B-AUX-A

A2z Page volume - ports B5-80°
R23 Page volume - ports 811042
R4 Page volume - ports 105-128°
R2% Mol uwsed
Power indicators
nermally O
Battery Sensar
Factary Set- D0 NOT ADJUST
Battery
B-&LIx-A PCB
OFEN FUSE DATA
F1 +24V DG, 0.5 AMP
Fi113 MOH F2 —24V DC, 18 AMP
Valume for expansion cabinet F3 + 5% ANALOG, 1/d4 AMP
F4 + 5V DIGITAL, 2 AMP
* Open fuse data is provided for sroubleshooting anly.
Connector for o nat attempl o change PCE fuses in the field.
ribbon cabla ¥ Initialization porls ( hardware Page zones ) for
1o B-CPU-B expansion cakinet - FCB in slot J16.
([ B-ALX-A PCB can replaca B-TGU-B PCB in position 2
! A114 BGM [ slot J16] in KSLL. )

WIEW: Fronl edge of card

Figure 9-2 LEDs AND TESTPOINTS, TCX-128 ( Page 3 of 7 )

9-13
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Slation 2 ™
Slation 7
Slation &
Slation &
Station 4 |
Station 3

Station 2

Station 1.

SYMC
+5VDE
24 W DG
=5V DC
+15 VDG
~24 V DG
ZND

WIEW: Front edge of card

S v e e R e e R e o e et e T i i e st

STATION PCB B-BSCU-C

+5, =5, & +15V DC power-indicator { GREEN )

March 1985

STATION STATUS 15:

- Ma telephons is -!:nnnen:té-.:i. N

- Telephane is connected and dle,

= Slation is busy, |

QOPEN FUSE DATA"

F1 +24 WV DG 34A:
1. D58 LED gut on Station PCBE.
2. Telaphones connectad ta PCB

F2 —-24 v DG, 34:

1. All LEDs It gn kay lelephones.
2. All phones squeal.

3. Operation station LEDs not lit.
4. D50 LED out.

5 D51-D52 LED= dim.

IF LED 15:
‘OFF
e ON STEADY’
FLASHING'
MOTE: All voltages 4 5%,
B-BECL-C PGB

are completely inoperative.

F2 +5 Vv DG, 34 (for digital circuit ):
1. All LEDs It on all key telephones [ including operalor ).

2. Al phones squaal.
3. D52 LED dim.
4. 031038 LEDs oul.

F4 +5V DEC, 34 [ analog circuils )
1. Telephones connected 1o the PCEB hawve normal signaling
on internal but ae OO0 dial tene.

* Cipen fuse data is provided for troubleshooting anly.
Do not attlempt to change PCB fuses in the field.

Figure 8-2 LEDs AND TESTPOINTS, TCX-128 [ Page 4 of 7 )
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SINGLE LINE PCB B-BSLU-B

+5 -5 & +15V DC power-indicator NORMALLY QN { GREEN )

Ztation 8

Station T IF LED 152

STATION STATUS IS:

Station &

“OFF - Mo telephone & connaecled

Siation &
Station 4

RED :
ON STEADY'

- Telephona is connacted and idla

Station 3 'FLASHING

Station 2

- Station i busy

Station 1

MOTE: All valleges + 5%.
+5 W DG

+24 W DG
BV DC
+15 W DC
24 DG
GHD

B-85LU-B PCB
OPEM FLISE DATA

F1 +24 W DC, 3A;
1. D34 LED out on SLU PCE. . _
2, Telephones connscted to PCB are complately inoperative.

Fe —24 W DC, 38
1, Same as F1.

F3 +5% DT, 3a:
1, Phones squeal when on-hook.
2 D59 LED iz out,

* Open fusa data is provided for troubleshocting only.
Do not attempt o changs PCB fuses in the field.

Strap circuit E1 10 E2 for single { 2500 Type } telephone.
Strap circuit E2 to E3 for one button and OPX telephones.

VIEW: Front edge of card

Figure 8-2 LEDs AND TESTPOINTS, TCX-128 { Page 5 of 7 )
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1 ] LINE PCB B-4COU-A

TP402  XPT Analog Ling
TR402 Tip Cki
TP401 Ring "
03401 Stetus [ RED )
1 TE3 12w Dg Mermal LED Status

DS1 and OS2 - ON

05101 - 401:
CFF Ling is idla
Cin Sieady - Ling is busy or busied oul by prograrr

D51 +15 & =12V DC [(GREEN )

TPz +15W DG

TP302 XPT Analo ;
TE302 Tip 3 g
TP301 Ring kt.

08301 Status { RED) 3

NOTE: Lines 1-20 are Direct Accass Lines,
Lines 21-32 are dial-up lines | i.e., reguire an
Intercom link ).

D32 +5V DO { GREEM )

TP1 GMND

TF203 XPT Analog Line B-4COU-A PCE
TP202 Tip Gkl

TP201  Ring L Fe OPEN FUSE DATA -
D3201 Satus [ RED ) Fi1 +24V DC, %A

1. D51 dims to D52 brightness.
2. Lines affected PCB "dead”.

F2 —24 W DL, 3A
1. 051 dims to D52 brightness.
2. Distored MOH and audio on calls,

F3 45V DC
1. D52 LED out.
z, Lines affected PCB “deoad”.
TPIO3 XPT Analcg
Tp'":'? Tip |.I|'|E
TR Ring Cht,
D11 Status [ RED ) #1

* Open fuse data is provided for troubleshooling only.
Do not attempt to changa PCB fuses in the field.

VIEW: Front edge of card

Figure 9-2 LEDs AND TESTPOINTS, TCX-128 ( Page 6 of T)
9-16
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BUFFER PCB B-BUF-A

alm
[
g
!
'
i
1
{ D51 power-indicator NORMALLY ON
I
!
i
j",.

i
o
| I

;

@ ! OPEM FUSE DATA
g F1 +5W DG, % AMP
r .":

Ej_ ! - Open luse data is provided for troubleshocting only.

| Do not attempl te change PCE fuses in the field,
L]
:
g :
I

I; i NOTE: The B-BUF-A PCB is only

.:.?ﬂ used if an expansion cabinst

. is installed.

0
i
2
]
|
{3
¢
LA
]
i
]
i
]
J

ik

VIEW: Front edge of cand

Figure 9.2 LEDs AND TESTPOINTS, TCX-128 (Page 7 of 7 )
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F2 (15 Amp )

Thermal
Protection
Dpvicea

F1 {15 Amp)

.....

Brypassing systarm cabling,

Figure 9-3

o =k |

PIN 1 =
PIN 2 =
PIN 3 =
FIN 4 =
PIN & =
PIN & =
PIN 7 =
PIN 8 =
PIN 9 =
PIN 10 =
PIN 11 =
PIN 12 =

March 1985

o

TIHEE
VRIEHEHIEIE
IR I

TTHEH I
SHHIHIEHIHIH

IR
THIEERHHEEHN
RSB
IR
TR

P B L B R A E Rl

[
EL

i

%,
= o
]

(=TT
Wt

//IAG Input Fuse

During normal cperalion, J20 is conaected 12.J22. In (he lest pesiion, Jé0 15 conneseo
% J& and poa 016 i@ connecied an Ji@ A 18t telsghone can be plugged imta 19,

FUSE AND TEST COMMECTOR LOCATIONS, TCX-128

=24VDEC

-24NDE

Remote Shutdown Contral
+5VDC

+5VDC

+5V0G

Chassis Ground
+24NDC

+24V0C

+ BY RET

+ 8V RET
+/=2&V¥DC RET

HOTE: The P.PEU-E powar supply uses remole s2nsing. The power supply voltages
cixnnol be chesked unless the power supply is plugged inta the KSL and al leasl ane

B-22CU-C PCE is installad,

Figure 9-4 POWER SUPPLY PIN-OUT DIAGRAM, TCX-128

5-149
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Table 9.2 SYSTEM VOLTAGES, TCX-128
DANGER: DIRECT CONTACT WITH POWER SUPPLY INPUT AND
OUTPUT VOLTAGES MAY BE HARMFUL OR LETHAL. OMNLY
QUALIFIED PERSONNEL SHOULD ATTEMPT TO TAKE THE VOLTAGE
READINGS OUTLINED IN THE CHART BELOW.
:DEHEFI:IFTIEIN READING' TEST CONDITION TEST POINT LOCATION
AL [nput 93 1o 120 VAC Mo load (i, ne PCBs instaied ) and Measura serice cutlel of use Dower
full lozd {i.e., all PCEs installed ). ling maniigr
Power Supply |
AL DG + 20V DS I Mo load. Maasure betwesn F2 {4 ) ang GND (=)
+25.0 lug.
=24 W DG - 240 0T Me kaad, Measure oeiwean F1 [« ) and GHD
—-2L0 W DG (= lug,
PCE Voltages
+EV OC +4. 73 W 05 10 Full lagd. Measure belween TRPE{+) and TP1 (=)
+ 5,28 W DG on @l most SLUSSCU PCE.
+3 VDo +4.75 W DC o Full T, Measure between TPE [ +) and TP (=)
+5.25 VDO on any right most SLU/SCU PCA. d
-5V De =475 VDGt Full load. Measure Bolwean TPS [+ ) and TR (=)
=525 W00 on any SLUSCLU PCE,
=15 DC + 14,25 WV DG 1 Full lnad. Messure betwean TP3 [+] and TP [=)
+15.73 VDO on any SLUFSCU PCE.
24N DC +228 V00 o Full load. Measure between TPS [+] and TR { =)
+25.2 VDL on any SLUSSCU PCA.
= L -Z2RENVDOC Full lpadg, Measure belween TP2 | + ) and TP1 (=)
-252 %W 0C on any SLUWSCU PCB.
Sia, Vollages
Multibution,
Four Button
Data Power +3B Y DC o Telephons installad, Cpen cover on B25 jack,
+48 W DC Mezsure betwean BED {4+ ) and GRM
{ -} lugs.
Singla Ling,
| Oine Butlen
=24 W D0 + 228 W DE Telgphong installed, Cpen cover on 625 |ack. Measure
+252 W 0C batween GRM [ + ) and BLK [ -] lugs,
and YEL (+) and BLE { -} lugs.
-2 VDL -22B W DC o Telephone inslalled, Cpen covar on B25 jack. Measure
=252V DG { on hoak ) belween RED [+ and BLK (- lugs.
Readings should b2 made wih a digilal woltmaeler with a known acouracy o 4+ 1% o Detler,
T4n15D Frnded in L 5.8
Jamuary FES 1

—_
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Table 9-3 REPLACEABLE PARTS, TCX-128
PART WHERE
ITEM [HMUMBER DESCRIFPTION USED
KEU BEOOR" | Key Service Unit KSWEXF
B-EXP-A BG01E | Expansion Cabinet EXF
B-PSU-B BE00T | Power Supply KSLUEXP
B-CPU-B BE0AT" | Central Processing Unit PCE KEL
B-ESCU-C gE02a" | Staton Card Unit POB KSUIEXP
B-65LU-B8 | 8E0RTA" | Single Ling Ingfrument Unit PCB KELIEXP
B-4C0U-A gg010’ | CO Line Unit PCB KSLIEXP
B-TGL-B 85033" | Tone Generator Unit PCB KSU
B-ALIK-A BE04T | Auxiliary PCB [ with rate chips ) K5V
B AL-A BED4E Auxiliary PCE [ without rate chips ) KU
B-BUF-A 88017 | Buffer PGB EXP
— g8015' | DTMF Reseiver Daughtar Bozrd TGLU
— 188’ | Spacial Loud Ringing Tone Board 5L TEL.
= EE1ET | TIE Electronic Ringsr S, TEL.
B-OPX-A EEb4E | OPX Adaplor PCB OFX,
: g073" | MERITORIDELPHI Display Mulibutton Key Tedl, Station
- ggoTo’ MERITORIDELPHI Mullitwtion Hay Tel, (Handsires) Slidign
- gE072" | MERITORIDELPHI Multibution Key Tel, (Monitor) Station
— BE0FY | MERITOR/DELFHI Four Buttan Key Tel Statica
—_ BE07a | MERITORIDELFHI DSS Consafe Anendan
—_ 88057 | MERITOR/GELPHI Ona Bulton Tel, Station
— ge07E" | MERITOR/DELPHI Multibution Wall Maunting Kit Station
- 85077 | MERITOR/DELPHI Fow Bution'One Button Wall Mounting K Station
it 23083 | ULTRACOM Display Multibutiaa Key Tel. Station
- 85040° | ULTRACOM Multibuttan Key Tel. [Handafree) Station
— as0az’ | ULTRACOM Muliibuston Key Tel. (Manitor) Station
— ga081" || ULTRACOM Four Bullon Key Tel. Biation
— ga0s4q’ | ULTRACOM DES Consola Attendent
— g5057 | ULTRACOM Cne Butlea Tel. Station
— £5068" | ULTRACDM Multibutton Wall Mounting kit Enation
- 86062 | ULTRACOM Four Button/One Button Wall Mounting Kit Slation
F1.F2 =* KSU Fuse, 15 Amp (31 2/AGC) HKEUWEXP
- — AC IApUt Fuss, 10 Amp (31301} Fewer Supply
- TED LLTRACOM Handeat (Carbaen) Slaticn
-- TBD ULTAACDOM Handzat (Elecirat] Station
— TED MERITOR/DELFHI Handsat (Carbon) Station
— TED MERITOR/DELPHI Handsat (Eleciret] Statiom
— TED LULTRACOM Handset Coil Cord Station
- TBD LLTARACOM Line Cord Station
—_ TBD MERITOR/DELPHI Handsel Coill Cord Staicn
—_ TED MERITOR/TELFHI Ling Cord Slation
- = Staticn Cable Station
— = GEM1.50 Conneclion Blocks (wichps) KELEXP
-— —t 62544 Modular Slation Jack Stalkon
= - E25F4 Medular Station Jeck Station
—_ - Plug-In Power Line Surge Protecior Power Supply
- = Antl-Slatlc Wrist Ground Strep KSUEXP
TBD' Key Cap Kit Stalion
01300 IMG'| TCK-128 Installation & Maintenance Manwal =
— 01500 AC" | TOX-128 AHandant User Guida —
— 01300 MB'| TCX-128 Multibutton User Guide —
- 01300 FB' | TGX-128 Four Button User Guide —
— 01300 0OB'| TCX-128 One Butian User Guida -
— 01200 5L' | TCX-128 Single Ling User Guide =
1F“a.l'.5 avalable froem TIEfcormmurec&lions, Ing., unless olhiarsass makcaled.
® Parts avalable from Teleghone equipsment supply houses,
TG Printed in VS &
PESR
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Table -4 COMMON SYSTEM FAULTS, TCX-128

FAULT

SOLUTION

(1)  Cannot program system.

Check B-CPU-B FCB LEDs and fuses.

Check B-CPU-B PCE switches 52 and 53 for
carract settings.

Troubleshont system per Figure 3.9,

(2) Constant ringlng on all telephanes,

Check B-CPL-8 PCE LEDs and fuses.
Troubleshoaot system per Figure 31,

(3) No audible tones,

Check BTGU-B PCE LEDs and fuses, replace PCEB,
Troubleshoot system per Figure 91,

{4} Excesslve crosstalk on outside calls, inter-
com calls and Page.

Systems with an expansion cabinet must use a
B-TGLU-B or B-AlUX-A PCB in TONE GEN slot 2.

Replace B-TGU-B PCB.
Troubleshopt system per Figure 9-1,

(5] Swilch 51 on B-CPU-B PCB does not reset
system.

If B-CPU-B PCB LEDs are OK, replace PCE.

If an individual B-85CU-C or B-85LU-B PCB
cannot be regel, check LEDs, then replace PCE.

Troubleshoot system per Figure 941,

|
(8] SMDR prints alpha characlers instead of
numbers,

Replaca B-CPU-B PLCBE.

(7} Low Page velume,

Adjust polentiomatars { par Figure 2-2 ) on BTGU-B
and [/ ar B-ALUM-A PCH.

If Alternate Audio Ports are not used, verify that
‘Ei» EXTERMAL DUTPUTS programming has
been laft at the defaull value { 20 ).

(8) Varlous LEDs on key telephones flash and
gtations do not work. All stations may
be ringing constantly.

Check B-B5CU-C PCE LEDs and fuses, replace
FCB.

(9) Telephone dead.

Check B-85CU-C/ B-85LU-B LEDs and fuses,
replace PCE.
Troubdeshool systerm per Figure 8-1.

(10) Intermittent or delayed dial tone,

All OTMF receivers and J or links busy due to
heavy tratfic. Add addilional OTMF recemers, if
possible.

—mna oo

{11) Constant ringing on all single line

Check B-B5LU-B LEDS and fuses, replace PGB

telephones,
(12) Canngt program Station Speed Dial SMations 51-128 do not have memory programming.
numbers. Replace B-CPU-B PCB, then BTGEU-8 PCB,

{13} Fluctuating display telephone brighiness.

Wrong handset installed. Display telephone and
multibuton telephone | withou! speakerphane |
handset transmitters are “silver metalic”

{ electret ). All ather fransmitters are black

{ carbon ).

(14) Outside line cannot be used { i.e., no dial
tone or audio :I-.

Check pragramming.

Check B-ACOU-A PGB LEDs and fuses, replace
PCE.

{15) Froem attendant's station, cannot seize line
using Direct Line Access.

Check B-4C0U-A PCB LEDs and fuses, replace
PCE.

{16) Expansion cabinet cannot be used.

Check B-BLIF-A PCE.
Check ribbon cable connections.

[kt
L= i -1

-24

Prided] in'US A,



S T R Y S

e —

rmm e ——————

—

; 5
Draft B=1 March 198°%
DESCRIEE EVEWTS
EVALLETE
L —3 FAILLIFE,
| | EVALUATE CRTIONAL
ECUIPHENT
et DESCAIE EVENTE BESCREE EVENTE EVALETE
EVALLIATE = LEADILG .I.f} |.|:.u:lr-|:3-T|:| Bl BAILLIFE
FAAURE. A LI FaILURE,
DETERMME IBENTIFY LIS
TYFE OF STATIONS HUBERE WiTH
AFFECTED M=, &8, pipie d Sty
ey E
CETEAMME STATION
HLHE RS OF EvaLysTE
TELEPHONES FADNLEK PIS |
AFFECTED. |

:

AFFECTED.

FVALIATE EMYIAON:
MAEHTAL SUMACLUIRD.
M35 OF TELEPHOMES

.

THAT CALSE
FRILLSE.

EWELLATE FEATURES

EVALLETE LUNES
&ND PCRS FOA
PRCELEMW GRCUD,

EVALLATE CO5,
NGO RNGRCDESS
FROGAAKMMNEG

EVALYATE mOOMING
END QUTOENNT
LIME ASEIGNUENTS

Figure 9-5 HOW TO EVALUATE A SYSTEM PROBLEM, TCX-128
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3. READ OMNLY MEMORY CHECK

31.81 The Read Only Memory (ROM) Check is a diagnostic report,
run from the programming terminal, that allows the system
software components to be checked., The system operating software
is stored in Read Only Memory (ROM) integrated circuits on the
Central Processing Unit (B-CPU-B) PCB. Each ROM has an individual
check sum that can be used to verify its contents. If the
circuits that contain the system operating software are working
correctly, the correct ROM check sums will display. A check sum
error incdicates that the component is faulty.

Field: not applicable

Accaess:

On the proegramming terminal, press the M key to enter the
programming mode. Press the 5 key to enter the '5'--=> SYSTEM
FEATURES program. Press the H key to access The Read Only Memory
Checl program,

Description:

The compenents that contain the system software are checked, one
at a time, as the diagnestic is ren. When the terminal displays
the check sum for the specified component, compare the displayed

value against the standard on Table 9-5, If the check sum is
lnvalid, the B-CPU PCE should be replaced.

Instructions:
ROMs U4-09
To verify the check sums for ROMs U4 thnrough U9 (Table 9-5):

= Press the M key; the System Configuration Program menu appears,
- Press the 5 key; the Svstem Commands menu Bppears,
- Press the H key; the system prompts:

DISPLAY /CHECHKSDM
@=D#,1=D1,2=D_TC,3=D_AX,4=C_#,5=C_1,6=C TC,7=C_AK..

- Enter 4.
- Press the RETUREH key; the svstem prompbs:

ADDER, .

— Enter starting address for BOM U4 (BHEQ).
- Press the RETURH key; bthe svstem prompbs:

OB=T0.,

9~26
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- Enter ending address for ROM U4 (1FFF). . .

- Press the RETURN kKey. The cneck sum for the ROM prints 1n
approximately one minute.

~ Press the ¥ key and the RETURN key to display each subseguent
check sum for ROMs U5 through U9%.

ROMs 01@-011
Toe verify the check sums foar ROMS 014 through UOlLl:

- Press the O key to exit ROM check U4 through U3.
Pregs Ehe H key; the system prompts:

@=D@,1=D01,2=D_TC,3=D_AX,4=C_8,5=C_1,6=C_TC,7=C_RX.._

~ Enter 5.
Fress the RETURN Key; the system prompts:

ADDRE. .

~ Enter beginning address for ROM U1l@ (ZREd).
— Press the RETURN key, the system promprts:

UE-TO.

- Enter ending address for ROM ULE (3FFF).

- Press the RETURN key; the check sum for ROM Uld prints in
approfximately one minukte.

- Press the Y key and the RETURN key. The check sum for ROM ULl
will display in approximately one minute.

Table -5 ROM CHECK SUMS ( BT-15 X10), TCX-123

BEGIMHING EHDING
ROM | PACOM | CHECK ZLM ADDRESS ADDRESS
L4 bl 4755 Qo0 1FFF
LI% L A3F0 2000 aFFF
L& HE 4044 4000 5FFF
ur a4 sS40 G000 TFFF
(HE] 45 Ba3a aooa 9FFF
(=] =3 Ed34 4000 BFFF
10 ar Cahs 2000 aFFF
U1 &8 4184 4000 5FFF
23 &5 T3B84 CO00 CFFF
Tefiz Provied b3 10 5.4,

Jeruksy 16885
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BOM 23
To verifvy the check sum [or ROMs D23

- Press the O key to exit ROM check UlE and 0OLL.
- Press the H key; the system prombs:

@=nd,1=D1,2=D TC,3=D _AX,d4=C_@,5=C 1,6=C_TC,7=C AX.._

- Enter 4.
- Press the RETURM Kev; the system prompbs:

ADDR. .

- Bnter beginning address for ROM U223 (C484).
- Press the RETURN Key; the system prompts:

UE~-Ti.

- Bnter ending address for ROM 023 (CFFF).

— Press the RETURN key. The check sum for ROM U23 prints in
approximately one minute,

Example: ncot applicable

Default Value: not applicable

Conditions:

Table 9-5 shows the check sums foar software version BTLIEY14
onlv. These valoes do not apply to other revisions.

This repeort is rwun [rom the programming terminal.
kRelated Programming: not applicable

Feature Reference: nob applicable

1985
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4, DISPLAY SYSTEM STATUS DIAGNOETIC

4.1 The 'D'" --> DISPLAY SYSTEM STATUS report is a diagnostic
program that displays the status of all station ports, links, CO
lines and DTMF receivers in the system. The diagnostic is run
from the pregramming terminzl, and shows the system status at the
moment kthe report is ruon., -

4,32 Tne report {shown below) is formatted into 14 lines. Lines
1 through 5 display station port status. Line 7 is for link
status: lines 9 throcegh 11 are fer lime stakus, The state of the
system DTMF receivers is shown in Line 13.

REFORT
LIME
OO0, 00, 00, 00, 30, 00, 00,700, 00, 00, 00, O, O3, 00, 00, 00, 00, 00, 00, &0, 00, 00, 33, &0, 00, 83, 0 i
@, 00, 00, 00, 00, 40, 00, 0D, 00, G0, 00, 00, 00, 00, 00, 00, 00, 00, OO, 00, (. 03, 00, 00, 0O, 00, 00, 2
Fars - 00, 00, 00, 00, 00, 00, 03, 00, 00, 40, 00, 00, 40, 00, 00, 00, 00, 00, 00, 00, 00, 00, 0D, 00, OO, 00, 02 a
00, 00, 00, 00, 00, 00, 00, 00, OO, 00, 00, 00, 00, 00, 00, 00, GG, 0, 00, 0F, 00, 00, &3, 00, 00, 83, 0 4
0, 00, 0%, 00, 00, 00, Od, 00, 00, 00, 00, 00, 33, 40, 00, 00, 00, &, 00, 00, &0, 00, &
e s R S G
Links - 00__0DD,00_00,00_ 00.00_00,00__00,00_00,00__00,00__00,00_00,00_00 7
= kR % & R R W W OW W W W 2

0000, 00__00,00__00,00__00,00_00,00_00,00__00,00__00,80. 00,00 _ 00,00 _00,00__ 00000000 a
Lines - __00,00__00,00_ 30,00__00,00__00,00__00,00__00,00__00,00__00,00_ 00,00 __00,00__00,00__ 00, __00 10
0000000 00,00__ 00,00 00 00__0d, 11

EHEEERE R R R R AR 12
SDTME e 00_00._DO_00_00_00_00_00__ 13
 EE R EEEEE R E R R R 14
THOTAA- Priched l:\l'-\.l Tk
Janecay 1ERS

STATION FORT STATLS

4.93 Tne first five lines of the report show the status of each
gkation in the system, referenced to kthe port assignment. There
are 128 2-bit fields: one field for =ach port. The first field is
for port @@1; tne last for port 123. When Lthe report is run, the
system checks the status of each station port and assigns a
status code to sach of the 128 station port fields,

4.4 Tae Station Port Status Codes are defined as follows:
@3 - Mot Installed
If a port doas pnot have a station installed, or the
installed station is not functioning, 3tatus code 44
will be displaved.

21 = Idle

If a port has a station installed that is functioning.,
but not in use, Lthe status code @1 will he displayed.
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Hot Used
Page Receive

Code B3 indicates that a station is receiving a Zone or
All Call Page.

Incoming CO Audible

If a station is programmed to receive CO RAudible for a
line {(in E --» S&TATIONS FEATURES, CO AUDIBLE [WH, .HN])
I5..),; this code will display as the call is ringing in.
DRD

This code shows that the staticon is in Do Not Disturb.

Off Hook

When a multibutton station is off nock (i.e., handsat
lifted}, this status code will display.

Off Hook, Link Seized

If the station is off hook and making an Intercom call,
code BY will display.

Handsfree

Code @8 indicates that the multibutton station has
pressed the HE or MON Key.

Handsfree; Link Selzed

If a station uses the Handsfree or Monitor mode to
place an Intercom call, status code @9 will display.

Handsfree Answerback

Multibutton and four button telephones can use
Handsfres Answerback to answer Intercom calls without
toucning the handset. If the report is run while a
station is in the Handsfree Answerback mode, code 93
will display.

Handsfree, O0ff Hook

Status code 9B indicates that a multibutton staktion 1s
af f hook and the HE (or MOW) key has been pressed. This
condition would cocur if the station user switches from
the handset mode to the Handsfree mode, before placing
a call; and does not hang up the handset.
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- Hapdsfree, OFff Hook, and Link Seized

If a multibutton station has the handset off hook, and
the HF (or MON) and INT keys pressed, status code BC will
display. This code will also display if a four hutten
gtation is off nock and the MON Key has been pressed.
This eandition would occur if the station user places

an Intercem call using the handset and switches to the
Handsfree (or Monitor) mode without hanging up the
handset.

— Off Haok, Line Seized

5tatus code @D indicates that the station is busy on an
putside call.

- Handsfree, Line ESeized

If a key station is busy on a Handsfree or Monitored
putside call, status code @8 will display.

- Handsfree, 0ff Hook, and Line Seized

If a key station has the handset off hogk, the HF [or
MON) key pressed and a line seized, status code @F will
display. A line can be seized only iF it is allowed b¥
'E' —=3» STATIONS FEATURES, CU ACCESS (MWH..HH) IS..
programming. Status code BF weonld display if the
handset was used to place an outside call, and the
station user switeched to the Handsfree or Monitor mode
Wwithout hangiog up the handset.

- ESpeed Dial Beling Programmed

Statues code 18 indicates that a multibutton station is
entering Speed Dial numbers.

For example, the sample report below lndicates that:

Fort 84l is making a Handsfree CO call.

Ports d@2, @63, 604, @fo; 997 and BE? are installed but
1dle,

Ports 468, ©6ld, and 12 through 128 are not installed.
The station installed at port 865 iz in Do Hot Disturb.,
For:t 811 has a moleibuttan staticen instzalled that is
entering Speed Dial numbers.

Pot 001 Paorl DS Porl 011
DlE,D1.ﬂ1.ﬂ1,tI15_ﬂ1. 1.DI].IDI.EFD.1JD.W.DE.C¢.D-D~W.W.Dﬂ.ﬂﬂ.ﬂﬂ.ﬂﬂ.Dﬂ.m.ﬂﬂ.ﬂﬂ.m.ﬂ
0,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00
00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00
00,00,00,00,00,06.00,00,00,00,00,00.00,00,00,00,00.00,00,00,00,00,00,00,00,00,0
0,000, O, 0001, Qo 0, 00, O, 00, 00,00, 30,00, 040,00, 00,00, 00,00,00,00,

TEoER.
Jamuany 10E Provgd o U 5.8

9=-31
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LINE STATOS

4.66 The seventh line of the 'D' --> DISPLAY SYSTEM STATUS ceport
indicates the status of the 19 system links. This section of the
ceport uses 18 4-bit fields to show link status (bits 1 and 2},

and the station port which is using the link (bits 3 and 4). The
port is represented by its hexadecimal eguivalent, offset by one
(Table 9=8). Bits 2 and 3 of esach field are separated by an
underscore. Each field is separated from the next by a comma. The
first field in the Link Status linme is for link 1:; Ehe last

field is for link 14@.

Table 9-6 PORT NUMBER TO HEXADECIMAL CONVERSION, TCX-128

PORT I-iE_}li PORT HEX PORT HEX PORT HEX
oot (4] 033 20 52 | 40 047 &l
Qo2 (]| 034 21 0Gg 41 098 a1
o003 a2 035 peied OE7 42 g9 3724
ond Q3 035 #a 0&8 43 100 B3
oos | 04 03y ) 064 i 101 64
1[5 05 03s 25 o070 45 10z 65
007 06 033 26 o | 4B 103 GE&
aos o7 =ty 27 072 ar 104 By
Q0a 08 n&1 | 2B L 48 105 &R
oo 0g 042 29 074 49 105 &0
211 (1 044 28 075 48 107 BA,
Mz (nz] 044 2B 076 48 108 6B
M3 oc 045 2C 077 4C 102 B
014 an Dag 20 ove | 4D 110 G0
dis s Q47 Z2E = I 4E m GE
016 oF 04 ZF D8O 4F 112 GF
i} i 10 049 30 5| &0 13 | i1
e L1 as0 bz oE2 &i 114 Ti
019 12 051 aa &3 G2 115 72
o0 13 052 33 0Ga £3 116 T3
01 14 053 34 a5 54 M7 T4
o2z 15 054 a5 0as 55 118 Fi=]
023 16 055 g oar S6 119 TG
024 17 05& ar 0BZ 57 120 Erd
025 | 18 057 3g oEg | S8 121 | 7H
028 | 15 058 39 a0 54 122 74
zr | 14 0z19 A 91 54 183 i
D26 1B &0 3B izl EB 124 B
028 | 1C 051 ac 053 5C 125 L
030 1D B2 ap 054 50 126 7D
031 1E 063 3E 085 5E 127 7E
032 IE 064 AF pgs | &F 28 | 7F

mm'—— ey | L Expansion Cabinet — 1
JESuEty T

9-32
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Link Skatus bits (bits 1 and 2) are defined as follows:
Link Idle

amy link that is not being used when the report 1s run
will bhe given status @@, If a link is idle, any random
port assignment that may appear in bits 3 and 4 is not
meaningful.

Link Initialized
Infarmation to be provided.
Link, Dial Tone

If a link has been seized by a station, and dial tone
has been switched onte that link, code @2 displavs.
This cede is valid only while dial tone is present
(i.e., before timeout occurs).

Link Ringing

Cn audible From incoming calls 13 derived from tones on
the B-TGU-B PCHE. These tones are connected to the
ringing stations throuvgh a link. When a link is switched
for ringing, it is assigned status code @3, The port
number designation (bits 3 and 4) is not meaningful for
this code.

Link, Talk

Status code PB4 indicates that the station has seized an
Intercom link and established a talk path with another
station.

Destination Busy

When & station seizes a link and places an Intercom
call to a busy extension, status code 03 is displayed.
The Display System Status report must be run while the
calling statioen i3 receiving & busy Ltons.

Beorder Tone

recorder tone is sent to a station when a link is seized
and an invalid dial command is attempted or link
timeout occurs. IFf a link is receiving a recrder tone,
the status code @6 will be displayed,

9-33
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B7-9C =~ Splash Tones

a -

When placing an Intercom call, splash tones are sent to
a key telephone before a Handsfree Answerback talkpath
15 established. If the diagnestic is run as the splash
tones are being sent to the receiving station (hefore
the talkpath is established), status codes B7, B8, 89,
Fh, BB cr B0 will display.

Lines 21-32 are termed dial-up lines, and are connected
to a sktation through an Inteccom link. If a call has
peen established wusing a dial-up line, status coede @p
will display for the link used. The port number
designation is not meaningful.

#E-12 =~ Attendant or Hotline Partner Call Waiting

13 -

14 -

17 ~

If the attendant calls a busy statien, or a station
calls its busy Hotline partner, Call Waiting tones are
sent to the busy station. The calling station link is
camped-on to the bDusy station., Codes AE, 8F, 1@

an@ 12 indicate that the link camped-on condition
2exX1sts5,

Link Paging

Status code 13 indicates that a station is Paging (all
Call or Zone).

Hot Used

Link, Beep

Information to be preovided,

Link, Splash Tone

Information to he provided.

Forced Intercom Ringing Fnabled

If an Intercom call is placed toe a key telepnone that
iz programmed to ring, the link seized by the calling
party will display status code 17. Forced Inteccom

Ringing can be enabled on a system wide or station wide
basis,

18-1a - Mo Dial Tone (Waiting)

Information Lo be provided.

9-34
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1B - Page Tone

When a station initiates a Page, a Page tone 1s sent
oyt owver the link it has seiged. If the Display System
Status diagnostic is run at the instant the Page tones
are on the link, status code 1B will display.

It = Mot Used

lF -~ Barge In

Status code 1F indiecates that a station has seized a
link and used Barge In to connect to an existing call.

4.838 For example, the sample report below indicates that:

~ Port @16 is on an Intercom call over link 1.

- Port @@2 is making a2 Page anncuncement cver link 2.

- bPort BE85 nas uwsed link 3 ko Barge In to an existing
conversation.

- Port @LE has attempted an illegal command aod is receliving
reardar Ttons.

Limik 1 Ling 3
|

| |
04__0F,13_01,1F_04.06__08,00__00.00__00,00__00,00__00.00__00,00__00

|
Lonk 2 Link 4

ToIgAL-

Jenuary VRIS Prisied A U5 A
LIHNE ETATODES
4.09 Lines 9 through 11 of the 'D' --> DISPLAY SYSTEM STATUS

report shows the status of the 32 incoming lines. This field uses
12 4-hit fields (one field for each line) to show line status
(bits 1 and 2) and the station port which is using the line (bits
3 and 4). Bits 2 and 3 of each field are separated by an
underscore. Each field is separated from the next by a comma. The
first field iz for line 1; the last field is for line 32. The
pors {hits 3 and 4) is represented by its hexadecimal egquivalent,
nffset by one (Table 29-6).

4.1 7ThAe Line Status codes are defined as follows:
B - Line Idle

If a line iz installed and not Deing used; status code
@@ will display. The port assignments for lines with
shatus B3 are not meaningful.

9-35%



e e R S—_—

Draft g-2

a1

a2

i3

o4

o

@7

ag

March 1985

Linge Ring

Status code Hl will be displayed for each line that has
a call ringing in. The port designation is not
meaningful.

Hold
Status code B2 will be displayed for all lines on Hold.
Hold Recall /Transfer

If a eall is left on Hold longer than the programmed
recall peried, it will zecall the station that placed
it on Hold. Status code @3 will be displayed if the
diagnestic is run while the line is recalling. This
code is also used to indicate which station a call has
been transferred to,

Flash
If the Display System Status diagnostic is run while a

l;ne is being flashed (leop current interruption), the
display shows code 04.

Mot used

Line Conference

A Line Conferepce is a Conference between one internal
party and two outside lines., When a station establishes
a Line Conference, status code #6 (and the port
assignment) displavys for both lines.

Dial Tone Timeout

If a lipe is waiting for dial tone {(i.e., the DIAL TONE
TIME-QUT, (SEC). interval has not been exceeded); status
code @7 will display. This cede is wvalid only for tell
trestricted telephones.

Last Humber Redial

When a user initiates a Last Number Redial, status

code 88 will display (for the line seized) as the
number dials out.

9=38
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line Ssilzed

Status code @9 will display if a station has seized a
line to make an outside call.

Last Humber Redial ([Flash)

Wwhen a multibottsn telepnone user presses the L# key
whila a line is seized, the Last Number Redial facility
flashes the line and sends the last number dialed. 1%
the diagnostic is run as tne £lash is occurring, statas
code BA will display.

Hobt Used
0 Transfer

gratus eode @C indicates that the line has been
rransferred o the executive station in a Hetline pair.

C0 Callback

Moltikutton telephone users can leave Callback (Line
pQueuing) reguests on a line if all lines in that line's
sroup are busy. The first available line will call the
station that left the Callback. Status code @D will

display if the diagnostic is run as the Callback is
gocurcing.

Mot Osed

C3 Orbit

3ll lines placed in a General Park orbit will be
digplayed as status code @GF. Any port assignment that
nay display for this code is not meaningful.

add-on Conference

add~-on Conference joins two internal stations ©o an
outside line. If a line is part of an Add-on
conference, status code 1@ will display. The port
assignment will be For the added station, not the
station that initiated tne Conference.

Wwait DTMF

Information ta he provided.

Not Used

9-37
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4.11 For example, the sample report below indicates that:

Line 1 iz idle,

Calls are ringing in on lines 2 and 3.

Line 4 is being flashed by port BE2.

Line 5 is sending a Callback ring to port @@d4.
= Linge & has been placed in a General Park orbit.

1

Limp 1 Line 2 Lined Lined Ligas Lined

] | | | | | g
00_00,01__2d,01__00,04__01,00__03,0F _00,00__00,00__00,00__00,00__00,00__00,00__00,00__00,00
—00,00_.00,00__00,00__00,00__00,00__00,00__00,00__00,00__00,00__00,00__00,00__00,00__00,00__0
0,00__00,00__00,00__00,00__00,00__00,

TEJE‘&:H R
Frdinuary w365 Pricied i LS A,

OTHF EECEIVER STATOS

4112 The thirteenth line of the Display System Status diagnostic
displays the status of the DTMF receivers in the system. The
2ight receivers are displayed in the following order (from left
to right):

- LDTMEF Eeceiver
~ LTMF Eeceiver
- DTHE Receiver
= DTHMF Receiver
= JTHIF BReceiver
= [NTHF Recaivar
= DOTHMF Reoceliver
- DTHF Receiver

{B=TGU=B1)

(B-TGLH-B1)

(Daughter Board 1; B=-TGU-B1)
(Daughter Board 2, B-TGU-RBL)
{B-TCU~B2)

[E-TGUO=-B2Z)

{Daughter Board 1, B-TGU-EZ)
{Dauvghter Board 2, B-TGU-EZ)

LRI I T A

Each status lield is =separated from the next by an underscore.
4,13 Tne DTMF Receiver status bhits are:
U -~ Idle
The DTHF Receiver is installed but not in use.
Al - In Use
The DTHME Receiver is processing digits.

T7 — Nok Installed

9=337
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4,14 For example, the sample report below indicates that:

- DTHMF Receiver 1 is busy.

- DTMF Receiver 2 is installed and idle.,

- DTMF Receivers 3, 4, 7 and 8 (daughter boards) are not
install=ed,

~ DTMF Receivers 5 and 6 (B=TGU=B2) are installed bubt idle.

DTME 1 DTMF 2 DTMF S DTWF 7
| I ]
o1_ 00 F7__T7_00 00 _TT_FT-—DTMF 8
i ™ ™,
JTMF 2 DTMF a4 DTMF 6

TAZZAE-Y
Jangag 145 Fricisdan J 5 A

9-33
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CISPLAY SYETEM STATUS SUMMARY

Field: 'D' —=» DISPLAY SYSTEM S5TATUS

Access:

On the programming terminal, press the M key to turn ofFf the SMDE
and enter the programming mode. Once the System Configuration
Program menu displays, press the D key. The Display System Status
diagnostic will run in its entirety once the D key is pressed,
Description:

The 'D' --> DISPLAY SYSTEM STATUS report is a diagnostic that
shows the status of all station ports, Intercom links, lines and DTHMFP
receivers in the system. The display is valid at the instant the
report 1s run,

Instructians:

The entire 'D" --> DISPLAY SYSTEM STATUS diagnostic will run
whernn the D key is pressed.

Example:

Refer to examples on the preceding pages.

Default value: not applicable

Conditions:

The report is run from the programming terminal.

Felated Programming:

The system programmable options will affect the way all stations
function. Thus, the content of the report is in large part

determined by system programming.

Feature Reference: not applicable

9-43
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5. LEAST COST ROUTING DIAGHOSTIC

5.1 The Least Cost Routing (LCR) diagnestic consists of two
reports, run from the programming terminal, that provide the
servicing technician with data on how LCR 15 routing a call.
These reports are the Rate Structure Report (paragraph 5.82) and
the Conflict Code Report (paragraph 5.14).

RATE STRUCTURE REPORT

5.2 The Rake Structure Report allows the routing and cost of an
actual call to be compared to the rata structures outlined in the
Least Cost Routing Questiopnaire. [f the rate structure software
is programmed correctly and LCR is properly installed, the
diagnostic and the guestionnaire should not conflict. Any
discrepancies should be carefully analyzed, and, if necessary.
reported to the system sales or service cepresentibive.

5,83 This disgnostic report shows:

{a] The First eight digits of the number dialed (i.e., the call
being routed).

() The routes that are available to the call, listed ip order
af their relative cost.

fc] The cost (in four minute increments) of =ach available
route.

(d}) The rate struckture for each route.
5.84 A sample report is shown below. The line and byte
assignments are not part of the report, but are provided to make

the explanatien easier to understand.

EBvte Assignment
@@ @1 @2 @3 F4 65 96 BT 0F @9 GA OB BC WD OE BF

Line 1 {FDE9> 12 A3 92 62 ¢0¢ @0 90 G0 FP OF 69 0BG OO @0 @U FF
Line 2 SFDF%> B3 @0 94 @2 @@ 9C @1 @@ B7 99 99 %9 9% 93 99 33
Line 3 (PEF9> 99 9% 99 99 99 99 9% 39 39 9% 99 99 99 9% @0 ad
Line § £FE19> 11 @6 ©0 €@ 41 @@ 11 @5 1@ ¢@ 35 08 11 @3 70 de
Line 5 <FE29> 37 B8 99 99 99 99 %% 99 9% 99 9% 9% 39 39 99 9%
Line & <FE39> 99 99 99 99 99 99 59 %9 99 99 99 99 99 99 93 939
Line 7 CFE49> 99 %9 99 9% 99 9% 9% 99 9% 99 99 9% @0 OO0 U@ E¢

Line 1 - Humber Dialed
CFDE9> 12 A3 92 62 @4 00 ¢@ B@ 99 98 0@ 0@ @€ @@ EG FF

5.05% Line 1 of the report displays the first eight digits of the
number dialed (bytes E@-03). In the sample, the first eight
digits of the number dialed are 12839262 (where A=d). The report
indicates that LOR is routing a teoll call to area code 2083,
exchange 926. Bytes P4-0F are not used.

2=21
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Lines 2 and 3 - Service Choice and Cost

FDE3> @3 @@ 94 @2 @@ 9C @1 0F BT 99 99 99 9% 99 99 99
CFE@D3> 99 93 29 99 99 99 %9 99 99 99 99 99 99 99 g@ A0

3.06 Lines 2 and 3 show the services available te the call being
placed (in order of preference}, and list the cost of a four
minute call on each service. Line 2-byte 08 displays the line
service number for the least expensive route for the call, Line
Z-bytes @1 and 92 show the cost of a four minute call on that
service (in hexadecimal). In the sample, line service @23 is the
preferred route, and the cost of a four minute call on this
service is 51.48.

2>.87 Eeport line 2-bytes 03, 04 and 5 show that service @2 is
next preferred, and a four minute call costs $1.56. Line 2- bytes
UG, 87 and Q8 display service 0l as the thired cheapest service. A
four minute call on service @1 costs $1.83. The remaining bytes,
which are unused in the sample, are assigned as follows:

Line Z=bytes @9, 84 and ¢BE - Fourth preferred service

Line Z-bytes 4C, @D and BE - Fifth preferred service

Line I-byte OF and line 3-bytes B0 and 8l - Sixth preferred service
Line 3-bytes @82, 03 and ¢4 - Seventh preferred service

Line 3-bytes @5, €6 and @7 - Eighth preferred service

Line 3-bytes @8, ®9 and @A - Ninth preferred service

Line 3-bytes #B, 8C and @D - Tenth preferred service

Lines 4 through 7 - Rate Structure for Each Service

<FE13> 11 @6 G0 9@ 41 @@ 11 85 10 O@ 35 GG 11 63 79 @0
<FE29> 37 @9 99 99 39 95 9% 99 99 59 99 99 99 99 99 99
<FE39> 99 3% 993 99 929 99 9% 99 99 99 99 99 99 99 99 99
<FE43> 93 32 99 99 99 99 9% 99 99 99 99 99 @@ 4@ @d €0

3.08 Diagnostic lines 4 through 7 display the rate structure
for each line service programmed inte the LCR rate chips. Each
rate structure is defined by twelve bits (six bytes). The first
5ilx nyzes represent the rate structure for line service @1, the
next six bytes represent the rate structure for line service az,
and 50 on. In the sample, only services @81, 82 and B3 are
available,
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5.8% For example, bytes ¢4 through ES display the rate structure
for line service @l as follaws (where M corresponds to Message
Uniks) :

11 96 0@ @@ 41 ©8

| |1 i '
Length of lst MU {in minutes) -=----—- |
Length of additienal MUs (1in minutes] - f

COST OF FIRST M CENTS (lBS5) ———=====-
CEHTS (l8) ———csmmmme——— {
MILE {.1) ———e——ua A Trran
MILS {.Bl) —————mmmmmm =

DOLLARS ——————ccame= \

DOLLARS ==me-m—mmmmmmmmm—————

CoST OF EACH CENTS (1f8) ——————mmmmmmmmm————
ADDITIONAL MU CENTS (L5} ———mmmmmm—mmmm—m— oo
MILS (.1) ====—————————mmmmm—————

MILS {.Fl) =—————mmmmmmmmmm—————— =

In this example, the first message unit is ¢ne minute and costs
5,60 (5@8.68C00). Each additional message it is also one minute,
and costs $.41 (5@.4188). This corresponds to the coest of the
third preferred route presented in paragraph 5.87, where the
cost of a four minute call was S1l.33.

5.1 The rate structure data for the 18 line services can he
located using the following chart.

RATE STEUCTURES

LIME SEEVICE F LOCATION OF RATE STRUOCTURE EYTES

Line service #1 Line 4, bytes @0-@5

Line service @2 Line 4§, Dytes 06-4B

Line service @3 Line 4, bytes @C-@F; line 3, bytes @F & @1
Line service {4 Line 5, bytes d2-07

Line sarvice @5 Line 5, bytes 05-4D

Line service 06 Lina 5, bytes @§E & @F, line &, bytes HE-93
Line sexvice 47 Line &, bytes d4-d9

Line service @& Line &, bkytes BA-@F

Line service 9 Line 7, bytes d48-GB5

Line service ld Line T, bytes #5-0B
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How to Run the Rate Etructure Report

.11 The Rate Structure Report is run only after the system is
installed and programmed. Least Cost Routing must also bhe
installed and programmed. Review all the steps in the following
segquence before attempting te run the report.

(1) From the programming terminal, press the M key. This will
turn off the SMDE and put the system in the programming mode. The
main menu will display.

(Z£) Press the 5 key. The "S' --» BSY¥STEM FEATURES menu will
display.

(1) FPress the H key. The svstem promphts:

DISPLAY /CHECKSUM
G=D@,1=D1,2=0_TC,3=D_AX,4=C_0,5=C_1,6sC TC,7=C_AX.._

(4) Enter 3 and press the return key. The system prompts:
ADDE. .

() Enter FDEY and press the return key. The system prompts:

(g) Enter FE49 BUT DO HOT PRESS THE RETURN KEY.
(Y] Using LCR, @1al tne number to bhe routed.

(3} Fress the return kKey on the programming terminal &3 soon AS
SO0 AS ¥YOU ARE DOME DIALINHG, but before LCE redials the number.
The Rate Structure Report will displavy.

CONFLICT CODE REPORT

5.12 The Conflict Code Report displays the line services that
have the capability to interpret conflict codes (i1.2., three-
digit codes that can be either area codes or local exchanges). If
the dialing area in which the system is installed has conflict
codes, the LCR rate chip software should be configured to
recognize these codes,. 1f the conflict coede is dialed with a
leading 1 {1 + MPX + WHX + nnnn}, LCE should route the call as a
tell call., If the conflict code is dialed without the leading 1
(UMY + nnon), the call snould be recognized as a non-toll call
and placed on a Direct Distance Dialing line.
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5.13 A sample report is shown below. The line and byte
assignments are not part of the report, but are provided to make
the explanation easier to understand.

Byte hssignmenk
@@ @1 02 @3 @& ©5 96 97 €5 99 ®A 92 ©C ED BE OF

Line 1 ¢APEF> Bl 05 @C BF 60 @@ 99 OF ©0 HE P9 9@ 9@ 0d BE A0
Line 2 <4@RZ> B0 @@ @7 04 32 39 2D 41 75 87 20 38 34 20 33 37

Line l-bytes G@ to 9% identify the line sexvice types, and are
disregarded for the Conflict Code Report. (Refer to page 4-24 fox
an explanation of this section of the report.) The next
consecutive 10 bytes are reserved to identify the services that
can interpret conflict codes, If a service can identily one ot
these codes, its byte is @l. If a service cannot identify a
conflict code, its byte is @@. The conflict code bytes are
located by using the chart below.

LIME SEEVICE # LOCATION OF CONELICT CODE BYTES
Line service @1l Line l-byte 9A
Line service @2 Line l=byte U3
Line service @3 Line 1-byte dC
Line service 04 Line l-byte @D
Line service 45 Line l-byte @2
Ling service @6 Line l-byte @F
Line service @7 Line 2=bhyte @d
Line service 88 Ling 2-byte @1
Line service @9 Line 2-byte @2
Line service 19 Line 2-byte @3

Line 2-bytes @&.to BF are disregarded for this report.

5.14 1n the sample report prowvided, no conflict codes are
recognized. If the dialing area where the system is inatalled has
conflict codes, the sales or service representitive must be
notified so the rate chip software can be corrected.

How to Run the Conflict Code Report

5.14 To run the Conflict Code Report:

{1} From the proyramming terminal, press the M key. This will

turn off the SMDR and put the system in the programming mode. The
main menu will dizplay.

{2} FPress the § key. The '§' --> SYSTEM FEATURES menu will
displavy.

{3} Press the H key. The system prompts:

DISPLAY/CHECKSUM
E=Dla P l=-=._-|J| T 2=;_TE r 3=D_|.EI.:’:_|'4 -":_'E [ 5=E“]- r E=':_T":p ?'_C_I'-":{ L
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(4) Enter 3 and press the return kKey. The syskem prompts:
ADDR..

(53) Enter 408F and press the retuen key., The system prompts:
UB-TO.

(6) Enter 482 and press the return key., The Conflict Cods
Report will display.
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HOTES:

fa) If your telephone is eguipped with a MON kKey, it dees not
have a speakerphone. Intercom calls can be received Handsfree
(Handsfree Answerback) and ocutside calls may be menitored
(Monitor). Haodsfree CO calls are not permitted.

(&) Wherever these instructions tell you to lift the handsek;
you may press kbhe HE (or MON) key instead. Refer to the Handsfree
[Epeakerphone) and Moniteor features.

ARCCOUONT CODE CAPARBILITY

Attendant Key Telephones can enter Account Code numbers of up
to nine digits,

To assign an account code as you place a call:
= Lift handset,.

Place outside call,

- Dial ¥ (within three seconds).

Dial Account Code.

Calls are processed in the normal manner and recorded in
chronological order at the SMDR printer.

ALTERMATE ATTENDANT STATICH
Az the attendant, you can redirect all your calls to the
alternate attendant station which was specified during

installation.

Te send your <alls to the alternate:
- Press ALT key. Eey flashes.

Te return vour calls Lo wyou:
- Press ALT key again. ALT key extinguishes.
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ANSWERING A CALL

To answer a call:
- Lift handset.
- Press flashing incoming line key (keys 1-5).

Display: LINE XX

To answer a seceond call:
= Press flashing line key.

Display: LINE XX

The first call iz automatically placed on Held. any number of
=alls can be answered and placed on Held in this manner.

BACEGROURD MUSIC
The telephone speaker may be used to broadcast Background Music.

To turn Background Music on or off:
- Press HOLD kev.

Ta regqulate the velume of Background Music for non-display
telephones:

- Turn left volume control clockwise to decrease volume,

- Turn left valume eontrol counterclockwise to increase volume.

Toe regulate the volume of Backaground Music for display
telephones:

- Do not lift handset.

- Press VOL UP key to increase volume.

-~ Press VOL DN key to decrease volume.
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BARGE IN

CAUTION: UNAUTHORIEZED MONITORING OF CALLS USING THE BARGE IN
FEATORE MAY EE INTERPRETED A5 AN INVASION OF PRIVACY.

Your station may be permitted to Barge In (intrude into)
conversations in progress.

To initiate Barge In:

- Lift handset.

- Press TRF/VOICE key and dial station number (receive busy tone).
)

- Press D55 key (receive busy tone).

Display: ¥¥Y BUSY

- Press BRG/IN key. You will hear three short tones as you join
the conversatiocon.

In addition, vour <alls might be interrupted by certain staticons
authorized to Barge In. ¥You will hear three short tone bursts as
a Barge In gcours. Your station can e programmed during
installation o block Barge In.

BUSY O0T LINES

Az the attendant, you can remove problem lines from service.
Lines that are busied cut cannot be accessed by any station in
Lhe system.

To Busy Cut a line:

- Lift handset.

= Presszs TRE/VODICE Kevy.

- Press *.

- Dial number of line to be Busied Cut (dl=-12].

o acknowledgment tone is heard and the appropriate line is
removed from service.

To retuern bhe line ko service:
- Repeat procedure.
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CALL FORWARDING CANCEL

ae the attendant, yeou can cancel all Call Forwarding conditions
throughout the system.

Te cancel all Call Forwarding:
= Lift handset.

- Press TRESVOICE key.

- ial # £,

- Hang up.

CALL PICKUF, DIRECTED

T¢ answer an outside call you hear ringing at a nearby station:
- Lift handset.

= Press PARE key.

= Dizl number of station that is ringing.

Display: PICK-UPF FROM YYY

The ringing call can be answered only if it was transferred from
ancther station in the system.

CALL PICEUDP, GROUP
Te answer a call that rings into your pickup group:

- Lift handset.
- Press f£lashing PEUZ kevy.

Cisplays: PICE-0F FROM YYY

Normally, you Will receive ringing for all calls transferred to
yoeu, in addition te all galls programmed to ring at your station.
You may also enable your telephone to ring for calls to other
statiens in your pickup group which do not normally ring on your
telephane.

Te receive ringing in the Pickup CGroup:
- Lift handset.

- Press TERF/VOICE kev.

- Dial 1843,

To prevent ringing in the Pickup Group:
= Lift handsek.

- Press TRFAVOICE kevy.

- Dial 1BEZ.
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CALL WAITING
Call Waiting, CO Call

When busy on another call, you may receive a signal that an
cutside (CO) call is waiting to be answered. This call may be a
call ringing in to your station, or 2 call transferred from
ancther station. The €O Call Waiting indication is a double heep.

To answer a Q0 Call Waiting signal:
- Press flashing line kev.

If the initial czall is a CO call, it will be put on Heold. If an
Intercom call, it will be dropped.

Bs the system attendant, a Call Waiting signal is automabically
transmitted when you call a busy station. The busy staticn may
choose whether or not te answer this signal.

Call Waiting, Hotline Partner

You may be assigned as the Hotline partner for another station in
the system. When busy on ancother call, you may receive a signal
that an Intercom call from your Hetline partner is waiting to he
answered. The Hotline Partner Call Waiting signal is a double
beep.

Ta answer a Hotline Partner Call Waiting signal:
= Hang up or put initial call on Hold (if COQ call).
- Press HL key.

NOTE: If you receive a double beep and a flashing incoming line
key, you have a CO call waikting to be answered. Refer to call
Waiting, CO Call,

CALLBACEK

If you are busy on a <¢all, a multibutton or four button station
user can leave a Callback reguest on your telephone. When you
hang up, the station which left the Callback will be signaled.
If that station answers the signal, an Intercom call will he
antomatically placed ko your station,
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COMFERENCE

conference permits a thres-way telephone conversation. There are
tws types of econference features: Add-On Cconference and Line
Conference .

hid=0n Conference

To add a second internal party to an outside call:

- Prass TRF/VOICE key.

- bial station number to be added o Conference (or press DSS
xey). Outside call avtomatically placed on Hold.

Display: EXTENSION YYY

= Announce Conference.
- Press CONF key. Outside call reconnected.

To join an Add-On Conference, when announced:
- Lift handset.
- Press flashing incoming line key.

1f twe multihotten telephones are joined in an Aadd-On Conference,
the CONF key at both stations is steadily illuminated.

HNOTE: I£ the invited party does not join the Conference within 19
seconds, then the reguest for a Conference is canceled.

Line Conference
To establish a Conference call with two external lines:

- Place first call on Held (press HOLD kev).
= Establish second call on ancther line.

Display: LINE XX

- Press CONF key to be connected to both external calls.

Do not answer another incoming call while a Conference is being
satahlished. As the most recent call, this call would be included
in the Conference instead of the intended call.
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four system may be set up so that ecach sutgeing line key l[keys 8-

13) has been assigned to a different line group. To place and

Jein in Conference two calls in the same line group {using the

same cutgoing line key:

- Place first call.

= Press CONF key. Call will move up to first available incoming
line kev.

= Press HOLD key.

- Place second call, using the same cutgoing ey as for first call.

- Press CONF key. Conference is established,

DATE AND TIME

As the attendant, you can set the Date and Time for the system.
Date and Time is used for EMDR and display telephone
presentations,

Ta enter Date and Time:

- Lift handset.

- Fress TRF/VOICE Kev.

- Pressg 7.

- Enter hour (2 digits, 24 hour clock, e.g. 1 PM = 13).+
- Enter minutes past the hour (2 digits, @d-59),

= Enter month (2 digits, January = @l1; December = 12}.

- Enter day of the month (2 digits).

- Enter year (2 digits, 1983 = 83).

You will hear an acknowledgment tone after the last entry is
made .

+ Each entry must be made within 2ix seconds of the last, or you
will have to start procedure again.

If you have a display telephone, it will show yoeu the day of the
week, month, date and time in the display window. This
informatien displays continucusly when the telephone is idle.

DIRECT IMWARD LINES

Certain outside lines may ring directly inte designated stations,
without having to be transferred by you (as the attendant), These
Direct Inward Lines ring identically to transferred calls,
Consult with your communicakbions manager bto find out which lines
ring at which stations.
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DIRECT LINE ACCESS

Direct Line Access allows you to select a specific line to place
a gall, rather than a line group.

Ta select a line:

- Lift handsest.

- Press TRE/VOICE key.

- Dial £.

- fizl lipe number ([(B1-321).

Display: LINE XX

NOTE: The attendant can override Least Cost Routing using Direct
Line Access,

DIRECT STATION SELECTION

The D32 console providesz one button intercom access TO every
station in the system (except for stations 464 and 483).

Te place an Intercem call using the D38 console:
- Lift handszet (or press HE key).
- Press DSS key for station being called.

Display: EXTEMSION YYY

- D55 key LED will flash fast.

The DSS sonsole normally provides access to stations 3@1-363. To
access statiens 401-463, press the SHIFT key.

The D88 conssle alse serves as a Busy Lamp Field (BLF) for the
system. When a station is idle, the appropriate DSS console LED
i= nff. When a station is off-hoock, the LED is on. When a station
iz in Do Not Disturh, the LED flashes slowly.

If 2 aingle line or one button telephone is called, it will ring.
If the station called is a multibutton or four button telephone,
it will receive your call Handsfree unless programmed otherwise.

If your station deoes not have a D55 consols, the first 14 buttons
an your telephone can be used as Direct Station Selection (DES)
keys for one button access to selected stations. After your
telephone is installed, you must select the station which
corresponds to each D55 key. IT you do not program the DRSS keys,
they will be assigned automatically to the first 14 stations.
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ROTE: When assigning D55 numbers, do not allow mere than six
seconds to elapse between steps. If you do, you muest begin the
procedure again. Alse, do not program more than one DSS key for
the same station.

To program your 14 DESS keys:
= Do not lift handset or press HF key.
- Press OUT/MEM key., Key flashes,

Display: PROGRAM MEMORY

- Press DSS key (1-14). Key flashes.

Display: NUMBER TO BIN ww‘

= Dial *,

- Dial station number that will bhe assigned to the D55 key being
programmed.

= Fress bin key again (1=14).

Display: FPROGRAM COMPLETE

Te use your 14 Direct Station Selection (DEE) keys:

= Lift handset.

- Press TRFE/VOICE key.

= Fress D35 key (within six seconds) for station you wish to
call,

Display: EXTENSION ¥YY

DISTINCTIVE RINGING

You ¢an always differentiate between Intercom ringing and outszide
call ringing. Intercom ringing consists of a 1.5 second ring
burst followed by a 2.5 second pause. Outside {and transferred)
calls always ring with two short bursts followed by a pause.
Intercom calls will ring only if Forced Intercom Ringing is
enabled,
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Do HOT DISTURE OVERRIDE

you may override & station's Do Not Disturb. You will be
connected to the called staticn Handsfres, unless programming
requires that your call will ring.

To initiate DHD Override:

- Lift hnandset.
- Press flashing DES key.

—r

Display: ¥YY DHND

- Make announcement.

PLASH

Flash allows you to obtain a new dial tone witheut losing control
of your line.

Te Flash the line:
- Do not hang up.
— Press line key presently in use.

FORCED INTERCOM RINGIHNG

Farced Intercom Ringing causes all Intercom calls to ring
multibutten and four buotton telephones, rather than be received
in the Handsfree Answerback mode. Forced Intercom Ringing may be
enabled throughout the entire system (by system programming) ,
individeally by the multibuttoen or four button station user, or
as you place an Intercom call.

To forece Intercom calls to multibutten and four button stations
to ring {as wou place the calll:

-~ Lift handset.

- PBress TRESVOICE kevy.

- Dial 1, then station number.

To force all Intercom calls to your station to ring {i.e., enable
Forced Intercom Ringing):

Lift handset.

- Press TRESVOICE key.

- Dial 1BO01.

- Hang up.

]

Ta cancel Forced Intercom Ringing [(if vou bave enabled 1t):
= Lift handset.

- Press TRF/VOLCE.

- Dial 13d6.

- Hang up.

A-11
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HAHNDSFREE (SPEAKERPHOHE)

Handsfree (Speakerphone) operation allows the speaker and
microphone inside the telephone %o be used for all calls, instead
of the handset, I1f your telepheone has an HF button, Handafree
cperation is permitted.

To initiate Handsfree mode:
- Press HE Key. HE key lighis,

To return to handset operation:
= Lift handset. HF key extinguishes.

HRHDSFREE ANSWERDBACHK

Handsfree Answerback allows Intercom calls to be answered using
the speaker and microphone in the telephone, instead of the
handset. Intercom calls to your sktation are normally received in
the Handsfres hnswerback mode. Handsfree Answecback cannot occour
if Forced Intercom Ringing is enabled for the system, or if the

call was placed using a leading 1.

HOLD

There are two types of Hold for outside calls: Automatic Heold and
Exclusive Hold.

Automatic Hold

A3 the attendant, you can place a call on Exclusive Hold and
answer a second call without using the HOLD key. The first call
ig put on Exclusive Hold automatically when the second call is
answered, If vou don't have a consaele vou can't uze this feature.

To answer second call:
- Press flashing line kev.

Exclusive Hold

The Exclusive Hold feature provides a Hold indication only at the
telephone whetre the call was placed on Hold. The line does not
appear on any other station in the system, and can be retrieved
enly at the staztion where the call was placed on Held,

Te place a call on Exclusive Hold:
- Press HOLD kev.

To return to a call on Exclusive Heold:
- Press flashing line key.
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NOTE: If a call is left on Exclusive Hold longer than the
programmed period, it will re-ring at your station. Calls left on
zxclusive Hold at other staticons, if unanswered, will ring your
station.

HOTLINE

Hotline allows two stations to be directly connected for fast,
cfficient communication and call transfer. If you have a D35
console, this feature is generally not used since the console
provides you with one button access and a Busy Lamp Field for
every station in the system. 1f you do not have a DSS console;
a Hotline partnership may be useful.

To call your Hotline parknerc:
- Lift handset.
- Fress HL kev.

To transfer an ocutside call to your Hotline partner:
- Press HL key.
- announce call.

Display: EXTENSION YYY

If your Hotline partner would like the call in the Handsfree
mode :
- Press HL key again.

If your Hotlime partner dees not want to take the call:
- Do not hang up.
- bress £flashing line key to return to call,

HOTES:

{a) If your Hotline partner is in Do Not Disturb or busy on &
call, vour HL Xey will be steadily illuminated. ¥You can override
your pacrtner's Do Not Disturb by pressing the HL key.

(b) 1f you are the secretary in an executive/secretary Hotline
partnership, a call transferred to you will indicate on your
telephone as an Off Fluttering incoming line key. A call
transferred to the executive will indicate on your telephones as
an On Fluttering incoming line key.
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Your system may be installed so that you are part of a Hotline
group, rather than having a single Hotline partner, If You are
the persen in your group assigned as the secretary/receptionist,
your station number will be the highest number, Any calls
transferred from any cther station in Your group, using just the
HL key, will ring your telephone. When any of the partners ino
the group press the HL key, they will be connected to vou. The
station that your reach by pressing veur HL key is determined
during installation.

INTERCOM

To place an Intercom call:

- Lift handset.

Press TRE/VOICE key and dial station number.
OR

Lift handset.
Press appropriate DSS5 key (1=-363, 481-463).

Display: EXTENSION Y¥YY

If a single line or one button telephone telephone is called, it
will ring. If the station called is a multibutton or feur button
telephone, it will receive vyour call Handsfree unless programmed
otherwise.

When an Intercom call is placed to your station, the digplay will
show the station number of the calling party:

Display: |EXT YYY¥ CALLING

LAST NUMBER REDIAL

To use Last Number Redial:
- Fress L# key. Handsfree mode is automatically selected.

Display: LINE XX

Display: BIGITS

- Lift handset if privacy is desired.

A=1l4
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LEAST COST ROUTING

Least Cast Routing (LCR) avtomatically places your nutgoing call
an the least expensive available route, Check with your
communications manager to ses if you are required to use Least
cost Routing te place outgoing calls.

Ta place a zall wsing Least Cost Routing:

- Lift handset.

- Press outgoing line key 12 or 12 (key flashes) .
- Bial number.

Display: DIGITS

Cisplay: LINE XX

Display: DIGITS

NOTE: Do nob 21low more than six seconds to elapse between the
digits you dial, or you will have to start the seguence gver
again.
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LEAST COST ROUTING BYPASS

The Least Cost Routing (LCR) package installed in your system
reflects the rate structure {i.e., cost of placing calls in Your
area) at the time the system was installed. If a station unser
must dial an office or area code that was not included in the
original package, LCR avctomatically places the call on a2 Direct
Distance Dialing (DDD) line. All Speed Dial calls to the new code
will alse be placed on tha DDD line. The system will record the
cost of these calls at 59.99% per minute.

In addition, any multibuttoen station user can bypass LCR by
placing a ©all using outgoing line keys #-11. These stations
may also be able to bypass LCR by accessing line groups not
represented by the outgoing line keys (refer to Placing a Call).
A1l Tell restrictions remain in force.

As the attendant, you may also bypass LCR by using Direet Line
Access.

MESSAGE WAITING

A Message Waiting indication can be left at a called four butten
or multibutten station that does not answer,

To leave a Message Walkbing:
= Prass M.WAIT kev.
- Hang up.

The called station will have a flashing M.WAIT key. Ino

addition, the station at which the message is left will broadecast
a tone every 2 minutes indicating that a message is waiting.
Every time the tone is bhroadcast the following message is briefly
displayed:

Display: |MSG FROM EXT YYY

To respond to a Message Waiting indication:
= Lift handset.
- Press MUWAIT kevy,

Display: EXTENSION ¥YY

The station which placed the Message Waiting indication is
automatically signaled.
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Te cancel a Message Waiting signal left at your telephone:
- Do not 1lift handset. .
- Press M.WAIT key. LED extinguishes,

gince more than one message can be left at your station,
canceling the first Message Walting signal may nobt extinguish Lhe
LED. Continoe to press the M.WAIT key until all messages have
heen canceled.

MOMITOR

Monitor allows you to dial and listen to the progress of a call
without 1ifting the handset. This feature is alsc useful to
listen to your call if it has been placed on Hold by the outside
party. Monitor ceguires that you 1ift the handseb to speak.

NOTE: If your telephone has a MON key (instead of a HF key), you
have the Monitor feature.

To activate Monitor:
- Press MON key.

MIGHT SERVICE

To put the system in the night mode:
- Do not lift handset.
- Press NIGHT key. Key flashes.

To return the system te normal operation:
- Do not lift handset.
- Press NIGHT key. Key extinguishes.

I£f another attendant puts the system in the night mode; your
NIGHT key will steadily illuminate. Pressing your HIGHT key
returns the system te normal operation,

Assigned Night Answer

When you put the system in the night mode; Assigned Night Answer
(AHA) automatically transfers ringing for incoming calls to
specified stations. Your communications manager can tell you
which stations are assigned to receive night mode ringing.

To answer a night moede call ringing at yvour telephone:
= Lift handset.
- Fress flashing incoming line kev {(kevs 1-5).
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Universal Night Answer

Universal Night Answer (UNA)} allows you to answer calls that you
hear ringing over the Paging system or external alerting device.
UNA is activated when you (as the attendant) put the system in
the night mode.

To answWwer a night mode call ringing over the Paging system or
exbernal alerting device:
- Lift handset.
- Press flashing incoeming line key (keys 1-=5).
OR
- Lift handset.
- Press INT key.
- Dial 65,

PAGING

You can page the entire system (All Call) or just selected areas
[Zone Page) .

All Call Page

To initiate All Call Page:
Lift handset.

Press PAGE kevy.

Make annocuncemant.

Hang up.

Zone TPage

To initiate Zone Page:

= Lift handset.

- Press TRE/VOICE key.

= Dial desired zone ([BELl-GE].
- Make announcement.

- Hang up.

PAEK

You can place an outside call in a parking erbit, page a third
person and have that person pick up the parked call from any
station in the system. Thers are two Ltypes of parking orbits:
General Park and Perscnal Park. an upanswered parked call will
re=ring the station which initially parked the call. 1f the
returned call is unanswered, it will ring the attendant.

a-1%
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General Park Orbit

To place & call into a General Park Orbit:

- Press TRF/VOICE key. Call autcmatically placed on Hold.

= Dial General Park Orbit code (38=-5%). Acknowledgment tone
audible.

nDisplay: |CO TO ORBIT ZZ

NOTE: If an acknowledgment tone is not heard, that parking orbit
is busy. Dial a different parking orbit code.

- Use Paging to announce call and orbit code (58-33).
- Hang up.

To retrieve a call from General Park Qrbit:

= Lift handset.

= Press PARE key.

- Dial anneunced General Park COrbit oumber (SE=59).

Display: C0 FROM ORBIT 28

Personal Park orbit

Personal Park Orbit provides access to calls that are parked at a
particular station. These calls may be answered from any other
station by dialing the number of the station where the call is
pacrked.

To Park a ¢all at a station:
= Press TRE/VOICE kevy.
- Dial number of station where call 1s to be Parked.
OR
- Press D55 key for staticn where call 15 to ke Parked.
= Press PACGE key (for All Call Page) or use Zone Page to announce
call and statien number.
- Hang up.
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To retrisve a pall from Personal Park Orbit:

- Lift handsat,

- Fress PARK kev.

= Dial the number of the station to which the call was
tranaferred.

Display: BICKE-UP FROM ¥YYX

HOTE: If a call iz left in & parking crbit longer than the
programmed time, it will ring at vyour station.

PLACING A CALL

To place an outside call:
= Lift handset.
- Press outgoing line key (keys 8-13).

Cisplay: LINE XX ‘

= Dial telephone number.

Display: DIGITE ‘

l

Display: CO8T SVV., VUV E

You may be permitbted to access outgoing lines that are oot
normally available using your outgeing line keys (keys 8-13).

To access lines not available on your ocutgoing line keys:
= Lift handset.

- Press TRFAVOICE kev.

- Dal line group [(924=99).

Display: LINE XX

MOTE: Dialing 91-99% accesses line groups 1 through 2. Dialing 9€
accesses line group 1.
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FRIVATE LIHNE

a bPrivate Line is a line reserved exclusively for your use when
placing a call. Other stations in the system cannot use this line
for ouktgoing calls. In addition, your private Line may be
programmed to ring only at wyour telephone.

To place or answer a call using your Private Line:
- Lift handset.
- Press incoming line Key 5.

Display: LINE XX

HOTE: When the system is in the night mode, youx Private Line
will not ring over the external speakers or external alerting
device.

SAVE

The Save feature stores a frequently called number for automatic
dialing at a later time.

To Save a number:
= Lift handset.
- Zelect outgoing line key.

Display: LINE XX

- Dial number.

Display: CIGITS

- Press SAVE key after digits are dialed or while engaged on
call.
- Hang up.

To redial a Saved numbecr:
- Press SAVE key. Handsfree mode is automatically selected.
- Lift handset if privacy is desired.

The call will go out on the highest numbered line in the line
group where the call was initially placed.
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SPEED DIAL

The system uwtilizes two types of memory dialing: Station Speed
Dial and System Speed Dial,

Ztation Speed Dial

The first 5@ stations in the system can be programmed for

individvual speed dialing by using the first 14 keys as bin storage
locations. Each bin can store one telephone number, with a maximum
of 16 digits. Pauses count as a digit and are stored by dialing #.

To store Station Speed Dial numbers:
= Press QUT/MEM kev. Kev flashes.+

Display: PEOGRAM MEMORY

= Fress bin (1-14) where number is to be stored, Key flashes,.

Fisplay: HIIMBER TO BIN wwj

- Dial pumber to be stored.
- Press bin key again. Key stops flashing.

Display: FROGRAM COMFLETE

+ The system normally uses line group 1 to place all Station
dpeed Dial calls. If youn want to preselect a2 special line group
to be used whenever the bin is accessed, press a line key in the
desired group before pressing the OUT/MEM key. If LOR is
installed, the line will be selected for you.
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To dial Station Speed Dial numbers:
- Lift handsel.

- Press OUT/MEM key.
{1-14) where number was stored.

~ Prass bin

izplay:

Display:

Display:

LINE XX

GIGITS

COST SVW. UV

Syatem Speed Dial

Mareh 1985

As the attendant, you can store up to 108 f*equently -dialed

numbers

that are available to every station.

Bach bin can sktore

ane telephens number, with a maximum of la digits. Fauses count
as a digit and are stored by dialing #.

To dial the stored System Speed Dial numbers:
- Lift handset.

- Press TRF/VOICE key.
- Dial code (3E0-899)

Display:

Displav:

Display:

To store or change numbers
- Press OUT/MEM key. Key illuminates and dial

Display:

LINE XX

DIGITE

COST SVV.VV

PROGRAM MEMORY

[up to LB digits long):

tone

for desired System Speed Dial number.

iz audible.
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- s&lect and press a bin key (l-14), The key illuminates,

Display: HUMBER TO BIN ww‘

- Dial £.
- Enter one location code (E0-99).

Display:

DIGITS ‘

- Dial number to be stored, including cptions as reguired.

Display:

DIGITES I

- Press illumipakted bin key (1-14) again. Humber iz now stored
and key will extinguish.

PROGRAM EDHPLHTE[

Display:

SPEED DIAL, CHAINING BINS

Speed Dial bins may be chained to allow dialing of numbers lenger
than 16 Jdigits.

Manually Chaining Station Speed Dial Bins

To manually chain Station Speed Dial bins:

- Lift handset.

- Press OUT/MEM kKey.

- Seguentially press bins to be chained (within six seconds).

B maximum of two bins may be chained.
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Chaining a Station Speed Dial Ein to a Manually Dialed Mumber

To use a manually dialed number with a Station Speed Dial bin:
= Lift handset.

= Press OUT/MEM kKev.

- Press appropriate bin key. Let number dial ouk.

- Manually dial second number.

NOTE: This can be done only from unrestricted telephones (Class
of Service £,

Chaining System Speed Dial Bins

Yeu can select up to four System Speed Dial bins to be chalned,
in any order.

To chain System Speed Dial bins:

- Lift handset.

- Press TRE/VOICE kev.

- [rial &=,

- Dial System 5Speed Dial bins to be chained ([PP-23).
- pial * to end seguence.

Chaining System and Station Speed Dial Bins

Up to three Station Speed Dial bins can be avtomatically chained
to a System Speed Dial bin.

To chain a Svstem Speed Dial bin to Staticn Speed Dial bins:

= Lift handset.

- Press TRE/VOICE key.

- Dial & *.

- Dial bin (@@-99%) for desired System Speed Dial number.

- D1zl #.

- Dial degired bin (8l=14). (Do not press bin key.)

- If ano*her station bin is to be chained, press # between the
bin numbers.

- Dial * to end seguence.

Display: LIHNE XX

Display: DIGITS

Display: COsT SVV.VV
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Chaining a System Speed Dial Bin to a Manually Dialed Wumber

You may be able te manually dial a number after a System Speed

Dial number:

- Dial System Speed Dial number.

- When system bin has dialed out, manually dial number (within
2ix seconds).

Chaining a *2% System Speed Dial Rin to a Station gpeed Dial Bin

Certain System Speed Dial bins may be programmed with the System
Speed Dial Directive #2%, This directive allows System and Station
Speed Dial bins to be chained more easily.

To chain a station bin to a *2* system bhin:

= Lift handset.

- Press TRESOICE key.

- Dial code (809-8%9) for System Speed Dial number.

Display: LINE XX

Display: DIGITS

= Let System Speed Dial number &ial cut, OUT/MEM key illuminates.
- Press Station Speed Dial bin key (within six seconds).

Displavy: DIGITE

Display: COBT SVV.VV
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SYSTEM SPEED DIAL OPTIONS

3peed Dial Optiens can be entered into Speed Dial bins to increase
the flexibility of Speed Dialing.

Pause Option

The £ key allows a pause to be entered inke a System or Station
Speed Dial bin. The duratien of the pause is programmed during
syatem installation. Mors than one pause can be programmed into a
bin and each 4 counts as a dlgilt.

rauses are typically entered into Speed Dial bins when the system
iz installed behind a PRX. For exampls, if the PBXL access code for
an ontside line is 9, and the number to be Speed Dlaled on the
outzide line is 12839262888, the bin would be programmed as
0$12039262000.

Automatic Chaining Option

The command *1 3llows System Spesed Dial bins to be automatically
chained. A system hin ending in *1 will automatically be chained
ko the next consecutive system bin. This is useful 1f an OCC
access or security code is longer than LB digits. The *1 counts as
two digits. More than one bin may be automatically chained using
the *1 directive.

Far example, if the 0OCC access and security code
913444858512129999 is to be programmed into System Speed bins @1
and B2, enter 213444*1 into bin 01 and 858512129923 into bin 42,
The bins will consecutively dizl out when 201 iz dialed.

Simplified Manual Chaining Option

The directive #*2#% simplifies the way a Station Speed Dial bin is
chained to a System Speed Dial bin. If *2% is entered at the end
of the system bin, the multibutton telephone user only has o
press the Station Speed Dial bin Key to chain the system bin to
the station bin. The *2* command counts as three digiks.

Bypass Toll Restriction Option

When entered at the beginning of & System Speed Dial bin, the =3
command prevents the number stored in the bin frem displaying at
display telephones and printing on the SMDE. This is used to
prevent unauthorized use of OCC access and security codes. For
example, if a System Speed Dial bin is programmed with *28382000,
the SMDR and display will suppress SB8B82008, but the digits will
still be dialed.

I1f *3 iz entered at the beginning of a bin that uses *1 to
automatically chain, none of the digits in the chained sequence
will print, If *3 is entered in a *2* manually chained bin, the
station bin will print; the system bin will not.

A=-27
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The command *3 also is used to bypass Toll Restriction. Anmy
station can use a bin in which *3 was used to turn off the SMODER
and display. For example, if a System Speed Dial bin containing
129039262908 should be accessible to every Class of service,
pProgram a system bin with 1=320392620008. The digits 2039262043
will also be suppressed on the displays and the SMDR. When used to
bypass Toll Restricticn, the directive *3 cannot be the first
entry in the system bin,

Statien Toll Restriction On Option

The *4 command, entered at the beginning or end of a System Speed
Dial bin, restricts the call according to the Class of Service
(OS5} of the station which is using the bin. For example, if *5
was used at the beginning of the system bin to turn Tell
Restriction off, *4 could be entered at the end of the bin to turn
Tell Restrigtion back on. This would allow a normally restricted
station to access the bin but would prevent unauthorized manual
dialing or chaining after the hin dialed cut. The *4 command
counts as two Jdigits,

Station Toll Restriction 0Off Option

The *3 command, entered at the begioning or end of a System
Speed Dial bin, assures that all stationz in the system can use
the bin. For example, the *5 directive allows a telephone with
Class of Serviece 4 to dial a leading 1 ld-digit call which would
normally be prevented. The *5 directive counts as two digits.

The *5 command can also be used to enable Toll RBestricted statiens
to manually dial after a System Speed Dial bin has dialed out.

For example, assume that C05 1 is allowed to dial area code 283,
and that System Speed Dial bin 56 is programmed with an OCC access
number of 12839262000, When a station with COS 1 accesses bin 5@
(dials 83@), 0CC dial tone is returned but the skation cannot Jdial
into the service. If the command *5 is entered at the baginning or
the end of the bin (*S51203926200f), the station can manually dial
into the service after the 000 dial tone is rebyrnped,

Supressing the Leading 1 Option

When placed at the end of a System Speed Dial hin, the *§ command
will automatically remove the leading 1 from any succeeding
chained Speed Dial bin. This option is helpful if a system bin
contains the access and security code for anm O0C located in a non-
leading 1 dialing area, and the bin to be chained to this system
bin econtaing a leading 1. If the *6 option is implemented, the
leading 1 from any chained bin iz ignored. If the "6 option was
not used in this situation, the chained bins could be incompatible
with the non=leading 1 dialing service.

For example, if System Speed Dial bin 50 contains 120388B20@*%5 and

System Speed Dial bin 51 contains 15551212, bin 51 will dial out
as 3351212 if it is chained o bin 54,

h-28
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TERMINATING A CALL

s *he attendant, you may terminate a CO or Intercom call without
replacing the handset.

To terminate a call:
-~ Press RLS Hey.
TEANSEFER

vou can transfer a call to someone else by one of twe methods:
sereaned (Announced) or Unscreened [(Unannounced) .

fcresned (Annocunced) Transter
To Transfer a screened call:

- Press TRF/VOICE key.
- Dizl number (or press D55 key) of station to receive transfer.

Display: EXTENSION YYY

- Aanounce call and wait for reply.
- If party accepts the transfer, hang up.

If the party does not ktake the call, do not hang up. You must
oress the £lashing line key to return te the =all.

I1f yeu make a Screened Transfer and the party wishes to accept
the call Handsiree:

- Press HF/TRF kev.

- Hang up.

Unscresned (Unannounced) Transfec

To Transfer an unscreened call:
- Press DSS key for station to receive transfer. (Call Waiting
tones will not be sent.)
OR
- Press TRE/VOICE kKey.
- Diazl numbar (or press DS5 key) of station to receive transier.
- Wait two seconds to send Call Waiting tones.

Display: EXTENMSION ¥YY

- Hang up.
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If the party does not take the call, the call will be returned to
you.

Display: RECALL FROM ¥YY

VOLUME CONTROL

Two welume control thumbwheels are located on the frent edge of
the telephone. The left thumbwheel i3 used ko adjust the volume
of the Page Receive, Splash Tone, Ring Teone and Background Music
(BGM) . The right thumbwheel contreols the volume of incoming
Handsfree Answerback and Handsfree conversations. To increase
volume, torn the thumbwhesls counterclockwise. On display
telephones, volume is controlled by the VOL UP and VOL DN keys,
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FRIVATE LINE. . .

EAVE. . .

EPEED DIAL.

SELIT .
TRANSFER.

- = a

L L] [ ]

& L] -

& * "

VOLIOME CONTROL,

NOTES :

{a} If your telephone is equipped with a MON key, it

nave a speakerphone.

does not
Inkercom calls can Be received Handsfree

March

(Handsfree Answerback) and cutside calls may be monitored
(Monitor). Handsfree CO calls are not permitted,

(o)  Wherever these instructions tell you to lift handset, you
ead, Refer to the Handsfree

may press the HF {or MON) key inst

{speakerphone)

ACCOUNT CODE CAPABILITY

Multibutton Key Telephones can enter Account Code numbers of u

to nine digits.

and Monitor featuras.

To assign an Acceount Code as you place a call:
- Lift handset.
= Place outside call.

- Dial # (within three seconds).

- Dial Account Cade.,

“alls are processad

in the normal

mannar and recorded

chronolegical order at the SMDR printer.

ARNSWERING A CALL

To AnNSwer a call:
= Lift handset.
- Press flashing incoming line key (kevs 1-5).

Dizplay:

LINE XX

in

1985

18
19
24
23
24
24

F
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BACKGROUND MOSIC
The telephone speaker may be used to broadeast Rackground Music,

Te turn Background Music on or off:
- FPress HOLD key.

To regulate the volume of Background Music for non-display
telephones:

- Tutn left volume control clockwise to decrease volume.

= Turn left vwolume conterol counterclockwise o increase volume.

To regulate the volume of Background Music for display
telephones:

- Do pnot lift handset.

- Press VOL UP key to ingrease volume.

- Press VOL DH key to decrease volume.

BARGE IH

CAUTION: UNAUTHORIZED MONITORING OF CALLS USING THE BARGE IN
FEATURE MAY BE INTEEPRETED AS AM IHNVASION OF PRIVALCY .

Your station may be permitted to Barge In (intruede into)
conversations in progress. To initiate Barge In:

- Lift handset.

= Press INT key.

- Dial number for station (receive busy tone).

Display: ¥YY BUSY

- Press DND/M.MUTE key. ¥ou will hear three short tones as you
join the conversation.

in additisn, your calls might be interrupted by certain stations
autherized to Barge In. ¥You will hear thres short tone bursts as
a Barge In occurs. Your station can be programmed during
installation to block Barge In.

B=3
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CALL PORWARDING

You can have all your calls automatically transferred to another
station in the system.

To forward your calls to another station:

= Lif%t handset,

- Press C.EWD key.

- Dial number for destinaticn station. Listen for
acknowledgment tone.

- Hang up. C.FWD key will £lash.

While in the Call Forwarding mede, your telephone will broadcast
a shorb tone every two minutes. The folleowing message is
briefly displayed every time the tone occurs:

Dizolay: FORWARD TO ¥¥Y

To cancel Call Forwarding:
= At your own telephone, press C.FWD kevy.

CALL PICEKUP, DIRECTED

To answer an outside call you hear ringing at & nearby station:
= Lift handset.

- Press PARE key.
- Dial number of station that is ringing.

Display: |PICK-UP FROM ¥YY

The ringing call can be answered only if it was transferred from
another statien in the syatem.

CALL PICHEUP, GROUP
Te answer a call that rings into your pickup group:

- Lift handset,
- Press flashing PKUP key.

Display: PICKE-UP FROM XXX
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Normally, you will receive ringing for all calls transferred to
you, in addition to all calls programmed to ring at your station.
You may also enable your telephone to ring for calls to other
stations in your pickop group which do not normally ring on your
telephone.

To receive ringing in the Pickup Group:
= Lift handset.

— Fress [HT kevy.

- Dial 1 plus E8d3.

To prevent ringing in the Pickup Group:
= Lift handset.

- Press INT Key.

= Dial 1 plus 8@Z.

CALL WAITIHG
©all Waiting, Attendant/Hotline Pariner

when busy on another call, you may receive a signal that an
Intercom call from the attendant or your Hotline partner is
waiting to be answered. The Attendant/Hotline Partnex call
Waiting sigmal is a double beep.

To answer an Attendant/Hotline Partner Call Waiting signal:
-~ Press the SPLIT key. Initial call put on Held (if CO call).

To alternakte between the call on Hold and the attendantsHotline
Fra'l.' Tner:
- Press the SPLIT key.

MOTE: If you are not automatically connected to the attendant or
to your Hotline partner, you have a CO call waliting to be
answered, Refer to Call Waiting, CO Call.

Call Waiting, €0 Call

When busy on ancther call, you may receive a signal thabt an
outside (C0) call is waiting te be answered. This call may be a
call ringing in to your station, or a call transferred from
ancther station. The €O Call Waiting indication is a double beep.

Te answer a ©0 Call Waiting signal:
- press flashing incoming Line key (keys 1-3). Initial call
terminated.
OR
- If busy on CO call, press HOLD key. Initial call put on Hold.
- Press flashing Line key to answer waiting call.

HOTE: To alternate between twe CO calls, use the Split feature.
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CALLBACK

If you make an Intercom call to a busy station, wvou can
automatically be alerted when that stztion becomps free.

To leave a Callback request:
- Press C.BACK key. Key is steadily illuminated.
- Hang up.

When the busy party becomes available, your talephone will
ring and the C.BACK key will flash (slow flash).

Display: CALL BACK ST Y¥v¥

To answer the Callback:
- Lift handset.

To cancel the Callback:
= Press illuminated ©,BaCK kev.

If you are busy on a call, a multibutten or four butteon station
user can leave a Callback request on your telephone. You see Fhis
requast as a flashing (fast) C.BACK key. When you hang up, the
station which left the Callback will he gignaled., If that

station answers the signal, an Intercom call will be
automatically placed to your station.

COMPERENCE

Conference permits a three-way telephone conversation. There are
two types of conference features: Add-on Conference and Line
Conference.

Add-0On Conference

To add a second internal party to an outside call:
= Press INT key. Outside call automatically placed on Hold,
- Dial station number to be added to confersnce ot press DRSS

key.

Digplay: EXTENSION YYY

= Announce conference.
- Press CONF key. Outside call reconnected.

To join an Add-On Conference, when announced:
- Lift handsat.
- Press flashing line key.
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If two multibutton telephones are joined in an Add-Cn Confersnce,
the CONF key at both stations is steadily illuminated.

NOTE: 1f the invited party does not join the conference within 1O
seconds, then the reguest for a conference is canceled.

Ling Conference
To eotablish a conference call with two external lines:

— Place ftrst call on Hold (press Hold key).
- Establish seccnd call on another line.

Displav: LINE XX

- Press CONF key to be connected to both external calls.

Your system may be set up so that each cutgeoing line key (keys 8-

13} hasz heen assigned to a different line group. Toe place and

jein in Conference two calls in the same line group {using the

same outgoing line kev):

- Place first call.

- Press CONF key. Call will move up to first available incoming
line key.

- Press BHOLD Kevy.

- Place second ¢all, using same outgoing key as for first call.

- Press CONF key. Conference is established.

DATE AND TIME

If you have a display telephene, it will show you the day of the
week, month, date and time in the display window. This
information displays continuously when the telephone 1s idle.

DIRECT IMWARD LINES

Certain outside lines may ring directly inte your statilon,
witheut having to be transferred by the attendant. These Direckt
Inward Lines ring identically to transferred calls, Consult with
the system attendant to find eut whieh lines ring your station
directly.
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DIRECT STATION SELECTION

The first 14 buttons on your telephone can be used as Direct
Etation Selection (D33) keys for one button access to selected
stations. After your telephones is installed, you may select the
station which corresponds to each DSS key. ThE DES kevs are
initially assigned to stations 361-314.

HOTE: When assigning 0SS numbers, do not allew more than six
seconds to elapse bEuWEEﬁ steps. If you do, you must begin the
procedure again. Alse, do not program more than one D55 key for
the same station.

To program your 14 DSS keys:
= Do not lift handset or press HF key.
- Press OUT/MEM Kev. Key flashes,

Display:

PROGEAM MEMORY ‘

- Press DSS key (1-14). Key flashes.

Cisplay: MUMEBER TO BIN HH‘

- Dial *.

- Dial station number (301-363, 491-465) that will be assigned to
the D35 key being programmed,

= Press bin key again (1-14).

Display: PROGRAM COMFLETE

To use your 14 Direct Station Selection (DSS) keys:

- Lift handset.

- Press INT key.

= Press D55 key (within six seconds) for station you wish to
call.

Display: EXTENSION ¥YY
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DISTINCTIVE RIHGING

You can always differentiate between Intercom ringing and outside
#all ringing. Intercom ringing consists of a 1.5 second ring
burst followed by a 2.5 second pause. Qutside (and transferred)
calls always c£ing with two short bursts followed by a pause.
Intercom calls will ring enly if Forced Intercom Ringing is
gnabled.

DO HNOT DISTURE

Do Kot Disturb allows vou to block incoming calls. Only the
attendant can override Do Mot [Disturbk, while in the Do Hot
pisturb mode, you can still wse your telephone to place and
answer calls.

To enable DHD:
- Press DND/M.MUTE key twice. Key flashes slowly.

To disable DHD:
- Press DND/M.MUTE key. DHD/M.MUTE key extinguishes.

If you call a statien which is in the DHD mode, the following
display appears:

Displavy: ¥YY DHD

NOTE: Calls transferred from the azttendant to an executive
Hotline partner {(lower station number) in Do Not Disturh are
automatically transferred to the secretary/receptionist (higher
station number).

FLASH

Flash allows you to obtain a new dial tone without losing control
of vwour line.

To Flash the line:
= Do not hang up.
- Press inceming line key (key 1-3) presently in use.
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FORCED INTERCOM RINGING

Forced Intercom Ringing causes all Intercom calls to ring
multibutton and four butten telephones, rather than be received
in the Handsfree Answerback mode. Forced Intercom Ringing may be
enabled throughout the entire system (by system programming),
individually by the multibutten or four button station user, or
as vou place an Intercom call,

Te force Intercom calls to multibutton and four button stations
to ring (as you place the ecall):

= Lift handset.

= Press INT key.

- [ial 1, then station number .

To force all Intercom ¢alls to your station to.ring (i.e., enahble
Forced Intercom Rinoing):

- Lift handset.

- Press IHT kev.

- Dial 1801.

= Hang um,

To cancel Forced Intercom Ringing (if you have enabled it):
- Lift handset.

Press IHT kev.

- Dial 1840,

- Hang up.

HARDSFEREE ([SFEARERFHQNE])

Handsfree (Speakerphone) operation allows the speaker and
microphone inside the telephone to to be used for all calls,
instead of the handset. If your telephone has an HF button,
Handsfree operation is permitted.

To inittiate Handsfree made:
- Presz HE key. HE key lighis,

To return to handset operation:
- Lift handset. HF key extinguishes.

HAWDESFREE ANSWERBACK

Handsfree Answerback allows Intercom calls to be answered using
the speaker and microphone in the telephone, instead of the
handset. Intercom calls to your station are normally received in
the Handsfree Answerback mode. Handsfree Answerback cannot ocoour
if Porced Intercom Ringing is enabled for the system, or if the
call was placed using a leading 1.
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HOLD
Exclusive Hold

The Exclusive Hold feature provides a Hold indication only at the
telephone where the call was placed on Hold. The line does not
appear on any other station 1in the system, and can be retrieved
enly at the station where the call was placed on Held.

To place a call en Exclusive Hold:
- Press HOLD key.
- Hang up.

Ty return to the call:
- Lift handset.
- Press flashing line key.

NOTE: If the call is left on Hold longer than the Held Recall
interval, it will re-ring at your station. If still unanswWwered, it
will ring the attendant.

HOTLINE

Hetline allows tweo stations to be directly connected for fask,
gfficient eommunication and call transfer.

Toe call Hotline partner:
- Lift handset.
- Press HL key.

To transfer an ocutside call to the Hotline partner:
- Press HL Key.

- Announce call.

= Do pot hang up.

Display: EXTENSION YYY

If your Hotline partner accepts the call:
- Hang up.

If your Hotline partner does nok want to take the call:
- Press flashing line key te return te call.

If your Hotline pactner would like the call in the Handsfree
mode:
- Press HL key again.
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If your Hetline partner is in Do Hot Disturb or busy on a

call, your HL key will be steadily i{lluminated. If you are the
secrebary/receptionist (higher station mumbsr) in a Hetline pair,
you Wwill receive a flashing line key and ringing for all calls
transferred te your partner (lower station number).

NOTE: If you are the secretary in an executive/secretary Hotline
partnership, a call transferred to you will indicate on your
telephone as an Off Fluttering incoming line key. A call
transferred to the executive will indicate on your telephone as
&n On Fluttering inceming line key.

four system may be installed so that you are part of a Hotline
group, rather than having a single Hotline partner. If you are
the persono in your group assigned as the secretary/receptionist,
¥our station number will be the highest number. Any calls
transferred from any other station in your group, using just the
HL key, will ring your telephone. When any of the partners in
the greup press the HL key, they will he connected to yvou. The
station that you reach by pressing your HL key 15 determined
during installation.

INTERCOM

To place an Intercom call:

- Lift handset.

- Press [NT key.

- Dial station number or press appropriate DSS key (1-14).

Display: EXTENSION YYY

If a single line or one button telephone telephone is called, it
Wwill ring. If the station called is a multibutteon or four button
telephone, it will receive your call Handsfree unless programmed
ctherwize.

When an Intercom call is placed to your station, the display will
showW the station number of the calling parkty:

Display: EXT ¥¥Y CALLING
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LAST HUMBER REDIAL

To use Last Number Redial: _
- Press L& key [(REDIAL on display telephone). Handsfree mode is
avkomatically selected.

Display: LINE XX

- Lift handset if privacy is desired,

LEAST COST REOUTING

Least Cost kouting (LCR) automatically places your outgeing call
on the least expensive available route. Check with the system
attendant to see if you are reguired to use Least Cost Routing to
place outgoing calls.

To place a call using Least Cost Routing:

= Lift handset.

- Press cutgoing key 12 or 13 (key flashes).
- Dial nunmbet.

NOTE: Do nokb allow more than six seconds to elapse between the
digits you dial, or vou will have te sktart bthe seguence oVer
agaln.

LINE QUENING

You can guewe {(wait vour turn) for an outside line when all lines
in a group are busy., You will he connectad to the first available
line im the group that you queusd on.

To gueue for an outside line (when phone is idle):
- Do not lift handset.

- Press desired outgoing line key (keys B-13).

- Press C.BACE key. HKey illuminates.

Your telephone will ring and the C.BACK key will flash (madium
flash) when a line is available.

Dizplay: CALL BACEKE C0O XX

To respond to a Line Queues:
- Lift handset and dial as usual. (If your have gueued on an LCR
key, LOCR will redial your call autematically.
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MESSAGE WAITING

A Message Waiting indication can be left at a called four button
or multibutton station that does not answer.

To leave a Message Waiting:
- Press M.WAIT key. Acknowledgment tone heard.
- Hang unp.

The called station will have a flashing M.WAIT key (flashing
HLD/THF key on four button statien}. In addition, the station at
wWwhich the message is left will broadcast a tone every 2 minutes
indicating that a message is waiting. Every time the tone is
oroadcast the following message is briefly displayed:

Display: MEG FROM EXT YYY¥

—

To respond t0 a Message Waiting indication:
- Lift handset.
= Fress M.WAIT key.

Display: |EXTENSION YYY

The staticn which placed the Messzage Waiting indication is
automatically signaled.

To cancel a Message Waiting signal lefr at vour telephone:
- Do not lift handset.
- Press M.WAIT key. LED extinguishes.

Since more than one message can be left at your skation,
canceling the first Message Waiting signal may not extinguish the

LED. Ceontinue to press the M.WAIT key until all messages have
been canceled,

MICROFHONE CUTOFF/MICEOPHOME MUTE
You can turn off the microphone in your talephone at any time.

Te turn off the microphona:
- Press DND/MUTE key. Key flashes fast.

To turn the microphone back on:
- Press DND/MUTE key twice. LED extinguishes.

Yo turn the microphone back oen while on a call (if you have

turned it off):
- Press DND/MUTE key again. Key extinguishes.

B=1la



Draft @-1 March 138:

MONITOR

Monitor allows wou to dial and listen tc the progress of a call
without lifting the handset. This feature is alseo useful to
listen to your call if it has been placed on Hold by the outside
party. Monitor reguires that you lift the handset to speak.

NOTE: If your telephone has a MOW key {instead of a HF Keyl, you
have the Monitor feature.

To activate Monitor:
- Press MHON Key.

NIGHT SEEWVICE
Aassigned Wight Answer

when the attendant puts the system in the night mode (usually
sfter pormal business hours), Assigned Wight Answer [ANA)
auntomatically transfers ringing for incoming calls to specified
ztations, Your station may be one of those assigned to receive
night mode ringing.

Te answer a night mode call ringing at your telephone:
- Lift handset,.
- Press flashing incoming line key (keys 1=5).

Universal Hight Answer

Universal Wight answer {UNA)] allows you te answer calls that you
hear ringing over the Paging system or external alerting device.
UNA is activated when the attendant puts the system in the night
mede ,

To answer a night mode call ringing over the Paging system or
external alerting device:
- Lift handset.
- Press £lashing incoming line key (kewys 1-5).
OR
- Lift handset.
- Press INT Xxey.
- mizl 89,
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PAGIMNG

You can page the entire system ([All Call) gor just selected arcas
(Zone Page).

all Call Page

To initiate All Call pPage:
- Lift handset.

- Press PAGE key.

= Make announcement.

= Hang up,

Zone Page

To initiate Zone Page:

- Lift handset.

- Freszss IHT kev,

- Dial desired zone [(G6l=-G8).
= Makes announcemant.

- Hang up.

FARE

rou <can place an outside ecall in a parking orbit, page a third
person and have that person pick up the parked call from any
station in the system. There are two types of parking orbits:
General Park and Personal Park. An unanswered parked call will
re-ring the station which initially parked the call. If the
returned call is unanswered, it will ring the attendant.

Genaeral Park Orbkie

Te place a call inte a Ceneral Park Orbit:

= Press TRF key. Call automatically placed on Hold.

= Dial General Park Orbit code (58-59). acknowledgment tone
audible.

Display: CO T QREIT ZE

HOTE: If an acknowledgment tone is not heard, that parking orbit
is busy. Dial a different parking orbit code,

- Use Paging to announce call and orbit eode (58=59).,
= Hang up.
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=n retrieve a call from General Park Orbit:

- Lift handset.

- Press PARK key.

- izl anncunecad Ceneral BPark Orbkit number (58=59).

Display: CO FROM ORBIT EZ

rersonal Park Orbit

Personal Park Orbit provides access to calls that are patked at a
particnlar staktion. These calls may be answered from any otherx
statisn by dialing the number of the station where the call is
packed.

To Park a call at a station:

- Press TRF key. Internal dial tene audible,

- Dial number of station whers call is to be parked.

- Press PAGE key (for all Call Page) or us2 Iong rage to announce
gcall and station number.

= Hang up.

To retrieve a call from Perscnal Park Oebit:

- Lift handset.

— Press PARK kev.

- Dial the number of the station at which the call was
parked.

Dizsplays: PICK=UFP FROM YYY

PLACING A CALL

To place an outside call:
- Lift handset.
- Press anutgoing line key {keys 8-13).

Display: LINE XX

- Dial telephone number.

Cisplay: DIGITS
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Display: COST SV . v

You may Le permitted to access outgoing lines that are not
normally available using your outgoing line kevs (keys B=13),

Te access lines not available on your cutgoing line keys:
= Lift handset.

- Press INT key.

= Dial line group (98-99%).

Display: LINE XX

MOTE: Dzialing 21-29 accesses line groups 1 through 9. Dialing 9@
accesses line group 14.

FRIVATE LINE

A Private Line is a line reserved exclusively for your use when
#lacing a call. Other stations in the system cannot use this line
for cutgeing calls. In addition, your Private Line may be
programmed to ring only on your telephone.

To place or answer a call using your Private Line:
- Lift handszet,
- Press incoming line key 5.

Display: LINE XX

NOTE: when the system is in the night mode, your Private Line
will not ring over the external speakers or external alerting
device,
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SAVE

The Save feature stoeres a frequently

dialing at a later time.

Ta Save a number:
- Lift handset.
- Select cutgoing line key.

Display: LINE XX

= Dial number.

Display: DIGITS

=

March 1985

called number for automatic

- Press SAVE key after digits are dialed or while engaged on

call.
= Hang up.

Ta redial a Saved nunber:

- Press SAVE key. Handsfree mode is automatically selected.

- Lift handset if privacy is desired.

The call will go ocut on the highest numbered line in the line
group used for the initial call.

B=-19
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SPEED DIAL

The system utilizes two types of memory dialing: Station Speed
Dial and System Speed Dial.

Station Speed Dial

The initial 5@ stations in the system can be programmed Ffor
individual speed dialing by using the first 14 keys as bin
storage leocations. Each bkin can store one telephone number, with
a maximum of 16 digita, Pauses count as a digit and are stared by
dialing §.

Ta store Station Speed Dial numbers:
- Press OUT/MEM key. Key flashes.+

Display: |PROGRAM MEMORY

- Press bin (l1-14) where number is to be stored. Key flashes.

Display: HUMEBEER TO EIN WW‘

- Dpial number to be stored.
- Press bin key again. Key stops flashing.

Display: |PROGRAM COMPLETE

+ The system normally uses line group 1 to place all Station
cpeed Dial calls. If you want to preselect & special line group
to be used whenever the bin i3 accessed, press an outgoing line
key in the <desired group before pressing the OUT/MEM key. If LCE
is installed, the line will be selected for you.

B-20
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To dial Station Speed Dial numbers:

- Lift handset.

- Press OUT/MEM key.

- Press bBin {1-14) where number was storsd,

Display: LINE XX

Display: DIGITS

Displays: COST SVV.VV

system Speed Dial

Up te l@@ freguently-dialed numbers can be programmed by the main
attendant and are available to ewvery station.

To dial the stored System Speed Dial numbers:

- Lift handset.

- Press INT kev.

- Dial code (800-899) for desired System Speed Dial number.

Display: LINE XX

Display: DIGITS

Display: COST SW VY
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Chaining Eins

Epeed Dial bins may be chained to allow dialing of numbers longer
than 16 digits.

Manually Chaining Station Speed Dial Bins

To manpually chain Station Speed Dial Bins:

- Lift handset.

- Press QUT/MEM kKey.

- Feguentially press bins o be chained [(within six seconds).

A maximum of Lwo bins may be chained.
Chaining a Station Speed Dial Bin to a Manually Dialed Number

To¢ use a manually dialed number with a Station Speed Dial bin:
- Lift handset.

- PFress OUT/MEM key.

- Press appropriate bin key., Let number dial out.

= Manually dial second number.

MOTE: This can be done only from unrestricted telephones (Class
of Service #).

Chaining System Speed Dial Bins

Tou can select up te four Svyvstem Speed Dial bins to be chained,
in any order.

To chain System Speed Dial hins:

- Lift handset.

= Press IHT key.

- Dial #+*,

-~ Dial System Speed Dial bins to be chained (@3-99).
- Dial * to end sequence.

Display: LINE XX

|
Dizplay: DIGITS

Display: COST SVWV. W/




braft E-1 Macch 1985

Chaining System and sStation Speed Dial Bins

Up to three Station Speed Dial bins can be automatically chained
to a System Speed Dial bin.

Te chain a System Speed Dial bin to S5tation Speed Dial bins:

- Lift handset.

-~ Press LHT HKey.

- Dial & =*=.

- pial pin {(P@-99) for desired System Speed Dial number.

- Dial #.

- pial desired bin {@l-14}. (Do not press bin keys.)

- If another station bin is to be chained, press § between the
bin numbers.

- Dial * Lo =nd saguence.,

Display: LINE XX

Display: DIGITS

Display: COST SVV.VV

Chaining a System Speed Dial Bin to a Manually Dialed Number

You may be able to manually dial a number after a System Speed

pial number:

- Dial system Speed Dial oumber.

- When system bin has dialed out, manually dial number (within
2ix seconds).

SPLIT

split allows vou to alternate between two CO calls,

While you are on an cutside call, a CO Call Waiting tone may
alert you that another cutside call is waiting.

Te talk to the second callecr:
- Press HOLD key to put first call on Held.
- Press flashing line key to answer second call.

To alternate betwsen the two ocutside calls:
= Press SPLIT.

B-23
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TEANSFER

fou can transfer a call to somecne else by one of two methods:
screened (Announced), or Unscreened (Unannounced).

Screened (Announced) Transfer
To Transfer a soresned call:

= Press TRF key.
= Dial number (er press DSS kev) for station to receive transfer.

Displays: EXTENSION YYY

- Announce call and wait for reply.
- If party accepts the transfer, hang up.

If the party does not take the call, do not hang up. You mast
press the flashing line key te return to the call.

lUnscreened (Unannounced) Transfer

To Teansfer an unscreened call:

= Prass TRF key.

= Dial number (or press DSS key) for station to receive transfer,
- Wait two seconds (to send Call Waiting tones).

Display: EXTENSION YYY

- Hang up.

1f the party does not take the call, the call will be returned to
¥ou. Press the flashing line key to return to the call.

VOLUME CONTROL

Two volume control thumbwheels are located on the front edge of
the telephone. The left thumbwheel is used to adjust the volume
of the Page Receive, Splash Tene, Ring Tens and Background Music
(BGM) . The right thumbwheel contreols the volume of incoming
Handsfree Answerback and Handsfree conversations., To increase
volume, turn the thumbwheels counterclockwize. On display
telephones, volume is controlled by the VOL UP and VOL DN kevs,



barch 1985 Sy STEWM PRACTICE
Dralt 0-1 Part Mg, 01340 IMG-C

APPENDIX C
OPERATIONAL SPECIFICATION
FOR
TCX-128 FOUR BUTTON KEY TELEPHONE

TABLE OF CONTEHRTS

PAGE

ACCOUNT CODE CAPABILITY . + « = =« + o = = & & = & & = = & = =
AMSHERING A CALL. + « = & * = = = = = = = & & = & » & & = = &
BACHKCROUND MUSIC. . + « &« s« o = = & = = + = = = &+ & & =« & = =
BARGE IM: = = « = 2 2 @« = + =« = = « % = = & & = &= = & & &= &
CALL PICHUP, DIRECTED . + « « = « = =« = & = = = & & = @« = & ¢
CALL PICKUP, GROUP .« - « « = = = = = = = & & = = = + & = & =
CALL WAITIHG. o « o o s + = = = = = & = = = & = x & & & = = =
CALLBACKE . « o = o + = = s s = s = = = 2 = & &+ &« x = & s & =
COMFERENCE. . .« . e T L
DIRECT INWARRD LINLE e L
DISTINCTIVE RIHNGING . & + « = = & = = & & = = & & & 2 = & = =
FORCED INTERCOM BINGING . .+ « o o & = = & & = 2 a = =+ = ¢ = =
HANDSFPREE ANSWERBACK. « - = « & + = = & = &« &« = & & & =« + =
HOLD. & « o = % = = = & % 2 = @« = = = = & ®# = &= & = & &« « @
IHTERECOM. . + = = e T . .
LAST HUUMBER RLJLRL e T R
LEAST COST ROUTING. + & = =« = « = = & = & = & & & ¢ + = = = =
LINE QUBUIMG . =« = & = w = &« & = & & 8 5 = w-a e s-u 4 &
MESESAGE WAITING . - + = = = « s « = & = & = = 3+ & = &= % = =
MOMITOR . . « o = & s = 2 = = = = = * + & & = & & &« =« =+ = =
NIGHT SERVICE . + =« = = = + s = & = + = = = 2 & s & = = & = ¢
PR TIN G = o A e R W TR T e e e ok
PARE. « « = T L T I T R 1d
PLACING A EHLL, U T o
SPEED DIBL. « « + = + s + = &« = 2 = = = = @& = =* = & = &= = & & .11
EPLIT . . . + & - i om e ez . & w . & 2 om A w
TRANSPER. + « o« o = s = = = &« + % = = = &« = &# % & &« = = =+ = = 12
JOLUME COHTROLS « & o & s = = = = + = = = = = = = = x = =& = = .13

¥

L]

L}
*
L]

T

WO WD O O e e = w=d T D R LA AT LR e Lk b Lk D B BB



Draft f-1 March 1985

NOTE: Wherever these instructions tell you to lift handset, you
Lay press the MON key instead. Refer to the Moniter feature,
ACCOUNT CODE CAPABILITY

four Button Key Telephones may enter Account Code numbers, of up
toe nine digits.

Te assign an account code as you place a call:
- Lift handset.

- Place outside call,

- Dial £ (within three seconds).

- Dial Account Code.

Calls are processed in the normal manner and recorded in
chronological order at the SMDR printer.
ANSWERING A CALL

To answer a call:

- Lift handset,.

BACKGROUND MUSIC

The telephone speaker may be used to broadeast Background Music,

To turn Background Music on or offs
- Press the HLD/TEF key.

To requlate the volume of Background Music:

- Turn left volume control clockwise to decrease volume,
- Turn left volume contrel counterclockwise to increase volume,

BARGE IHN

CAUTION: UNAUTHORIZED MONITORING OF CALLS USING THE BARGE IH
FEATURE MAY BE INTERPRETED AS AN INVASION OF PRIVACY.

Your calls may be interrupted by certain stations that are
programmed during installation to Barge Tn. You will hear
three short tone bursts as a Barge In occurs. Your station
may be programmed during installation to bleck Barge In.
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CALL PICEUP, DIRECTED

To apnswer an outside call you hear ringing at a nearby station:
- Lift handset.

- pial % #.

- pial number of statien that is ringing.

The ringing call may be answered only if it was transferred from
another station in the system,

CALL PICKUP, GROUP

To pick up an outside call you hear ringing at anothexr station
in your Pickup Group:

= Lift handset.

- press flashing PEUP/CONF kKey.

The ringing call may be answered eonly if it was transferred from
an¢ther station in the system.

Mormally, you will receive ringing for all calls transferred to
you, in addition to all calls programmed to ring at your station.
You may also enable your telephone to ring for calls to other
stations in your pickup group which do not nermally ring on your
telephone.

To receive ringing in the Pickup Group:
- Lift handset.
- Dial 1 plus HE3.

To prevent ringing in the Pickup Group:
- Lift handset.
- pial 1 plus B82.

CALL WAITIHG
Call Waiting, Attendant

When busy on a call, you may receive a signal that an Intercom
call from the attendant is waiting to be answared, The Attendant
fall Waiting indigation is a double beep.

7o answer an Attendant Call wWaiting signal:
_ press HLD/TRF key. You are connected te the attendant. (Dutside
call will be put on Hold. Intercom call will be dropped.)

NOTE: If you hear dial tone after pressing the HLD/TRF key, the
Call Waiting signal was from an incoming CO call. Refer to CO
Call Waiting.

ra return to the initial outside call on Hold:
- Press HLD/TRF kKey.
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To alternate between the initial cutside call and the attendant:
- Press HLD/TRF key.

Call Waiting, CO Call

Wnen busy on a call, you may receive a signal that an outside
(CO) ecall is waiting to be answered. This call may be a eall
ringing into your station or a call transferred from another
station. The CO0 Call Waiting indication is a double beep.

To answer a C0 Call Waiting signal:

- Fress HLD/TRF Key,

- When you hear dial tene, hang up.+

- When telephone rings, lift handset. You are connected to
walting call.

To answer a CO Call Waiting signal, if you are part of a Pickup
Groum:

- Press HLD/TRF Kevy.

- When you hear dial tene, press [lashing PEUP/CONE key.+

If the initial call was a CO call, it will be put on Hold. If the
initial call was an Intercom call, it will be dropped.

+I£ the Call Waiting signals are from the attendant, you will mot
hear dial tene and you will be automatically connected to the
attendant.

NOTE: To alternate between two CO calls, use the 5plit feature,

CALLEBACHK

If you make an Intercem call to a busy station, you may
automatically be alerted when that station becomes free.

To initiate Callback:
- Press MW/CB key., LED illuminates.
- Hang up.

When the busy station becomes availakle, your telephone will
ring and your MW/CB key will flash (slow flash).

To answer (Callback:
- Lifft handset.

¥You are connected automatically to the called station,

If you are busy on a call, a multibutton or four butten station
user may leave a Callback request on your telephone. You see this
request as a flashing (fast) MW/CB key. When vou hang up, the
station which left the Callback will be signalled, If that
station answers the signal, an Intercom call will bBe
auntomatically placed to your station.
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CONFERERCE

Conference permits a three-way telephone conversation, There are
two types of Conference features: add-on Conference and Line
Conference.

pdd-0on Conference

To add a secend internal party to an cutside call:

- press HLD/TRF key. Outside call placed on Hold. Internal dial
tone auvdible.

- Dial internal station number te be added to conference.

- announce conference.

- press PKUP/CONF key. ALl three parties are connected. +

To join a conference (when annocunced), a Four Button RKey
talephane user musk prass the PRUP/CONF key within LE seconds.

Linse Conference

To create a conference call with two external liness:

_ press HLO/TRF key. First call placed on Hold.

- Bs=tablish second call on another line.

- DPress PEUP/CONF key. +

- Announce conference. All three parties zre connected.

+Do not answer another incoming call while a gonference is being
satablished. As the most recent call, this call would be included
in the cenference instead of the intended call.

DIRECT INWARD LIMNES

Certain cutside lines may ring directly into your station without
having to be transferred by the attendant. These Direct Inward
Lines ring identically to transferred calls. Consult with the
systom attendant to find out which lines ring your station
directly.

DISTINCTIVE RINGING

vou may always differentiate between Intercom ringing and cutside
=all ringing. Intercom ringing consists gf a 1.5 second ring
murst followed by a 2.5 second pause. Qutside {and transferred)
calls always ring with two short bursts followed by a pause.
intercom calls will ring only if Forced Intercom Ringing is
enabled.
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FORCED INTERCOM RINGING

Forced Intercom Ringing causes all Intercom calls to ring
multibutton and feur bhutton telephones, rather than be received
in the Handsfree Answerback mode. Forced Intercom Ringing may be
enabled throughout the entire syatem (by system programming),
individually by the multibutten er feur button station user, or
as you place an Intercom call.

To force Intercom calls to multibutton and four butten stations
to ring (as you place the call):

- Lift Handset.

= pial 1, then station number.

Ta force all Intercom calls ko your station ko ring {(i.e., enable
Forced Intercom Ringing):

- Lift handset.

- Dial 18H@1.

- Hang up.

To cancel Forced Intercom Ringing (if You have enabled 1t):
- Lift handset,

- Dial 1B3@.

= Hang up.

HANDSFREE ANSWERBACK

Handsfree Answerback allows Intercom calls to be answered using
the speaker and microphone in the telephone, instead of the
handset. Intercom calls to your staticn are noemally received in
the Handsfree Answerback mode. Handsfree Answerback canngk ooocur
if Forced Intercom Ringing is enabled for khe Eystem, or if the
call was placed using a leading 1.

HOLD
Exclusive Hold

Te place a2 call on Exclusive Hold:
- Press HLD/TRF key.
- Hang up,

To return to the call:
- Lift Handset,.
- Dial =,

HOTE: If the call is left on Hold longer than the Hold Recall
interval, the call will re-ring at your station. If skill
unanswered, it will ring the attendant.
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IHTERCOM

Te place an Intercom call:
- Lift handset or press MON key.
_ nial station number (3@L-363, 4@1l-465, @ for attendant]).

1f you use the MON key to place an Intercom ¢all, you must 1ift
the handset to talk.

1f a single line or one button telephons is called, it will ring.
1f the station called is a multibutton or four butten telephone,
it will receive your call Handsfree unless programmed otherwise.

LAST MUMBEE REDIAL

The last number dialed is placed in memory and may be redialed
autcmatically.

To initiate Last Number Redial:
- Lift nandset.

- Dial #.

- oial 1.

LEAST COST ROUTING

Least Cost Routing (LCR) automatically places your outgoing call
on the least expensive available route. Check with the system
attendant to see if you are reguired to use Least Cost Routing Lo
place outgeing calls. If LCE is installed, you will net be able
to access a specific line group (26-23) to place a call.

To place & call using Least Cfost Routing:
= Lift handset.

- Dial 9.

- Dial number.

NOTE: Do not allow more than six secoends Lo elapse between the
digits you dial, or you will have to start the Sequence oVer
again.

LINE QUEUIHNG

¥vou may gueue (wait your turn) for an outside lins when all lines
in a group are busy.

To gueuwe for an ¢utside line when you access an outside line
group and receive a busy signal:

- Press MW/CB key. LED illuminates.

- Hang TP

The MW/CB LED will flash (medium flash) and your telephone will
ring when a line is available.
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When vour telephone rings:
- Lift handset,
= Dial number,

If you do not answer the Line Queuing ring within 18 seconds,
YOur gueue will be canceled.

MESSAGE WAITING

A Message Waiting indication may be left at z called station that
does not answer,

If you have made an Intercom call and there is mo answer:
- Prass MW/CE kevy.
- Hang up,

The station given a Message Waiting signal will have a flashing
HLD/TRF key and will emit a tone evexry twe minutes.

To respond to a Message Waiting indication at your telephone:
- Lift handset,
= Press flashing HLD/TEF key.

The station leaving the Message Waiting is automatically
signaled. If the HLD/TRF key continues to flash, then another
message is still waiting.

fou may cancel a Message Waiting signal lefe at your telephone:
- Do not lift handset or press MON key.
- Press flashing HLD/TRF kevy.

HMONITOR

Menitor allows you to dial and listen to the progress of a call
without lifting the handset. This feature i3 alsn useful to
listen te your call if it has been placed on Hold by the ocutside
party. Moniteor reguires that you lift the handset to speak.

To ackivate Monitor:
- Press MON key.
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HIGHT SERVICE
Assigned Hight Answer

When the attendant puts the system in the night mode (usually
after normal business hours), Assigned Night Answer (ANA)
automatically transfers ringing for incoming calls to gpecified
stations. Your station may be one of those assigned to receive
night mode ringing.

To answer a night mode call ringing at your telephone:
- Lift handset.

Universal Wight Answer

Universal wight Answer (UHA) allows you Lo answer calls that you
near ringing over the Paging system or external alerting device.
UMA is activated when the attendant puts the system in the night
mode.

Te answer a call ringing over the Pagilng sSystem oOr extarnal
alerting device:

- Lift handset.

= Dial £9.

PAGING

¥You may page the entire system (ARll Call) or just selacted areas
{Zone Padgde).

All Call page

To initiate ALL Call page:
- Lift handset.

- Dial &49.

- HMake announcement.

= Hang up.

Zone Page

To lnitiate Zone Paye:

= Lift handset.

- Dial desired zone (61-08).
- Make announcemsent.

- Hang up.
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PAREK

You may place an ¢utside call in a parking orbit, page a third
person and have that person pick up the parked call from any
station in the system. There are two types of parking orbits:
General Park and pPersonal Park. An unanswered parked call will
re=-ring the station which initially parked the call. If the
returned call is unanswered, it will ring the attendant.

General Park Orbit

Te place a call into a General Park Orbit:

- Press HLD/TRF key., Intercom dial tene audible.

- Dial General park oOrbit code (50-59). Acknowledgement tone
audible,

- Pressa HLD/TRF key. Internal dial tone audible.

- Dial 66 (ALl Call), 61l-68 (Zone Page}.

- Announce call and orbit code (5¢-59).

- Hang up.

NOTE: If an acknowledgement tone is not heard, that parking orbit
is busy. Dial a different parking ocrbit.

Te retrieve a <call £from Genseral park orbit:

- Lift handset.
- Dial announced General Park orbit code (50-59%).

Personal Park oOrbit

Fersonal Park Orbit provides access to calls that are parked at a
particular station. These calls may he answered from any other
station by dialing the number of the station where the call is
parked.

To Park a call at a station:

- Press HLD/TREF key. Internmal dial tone audible,

- Dial number of station where call is toc be parked.

- Press HLD/TRF key. Internal dial tone audible.

- Dial 6@ (All Call}y, 6l-G68 (Zone Page) and announce call and
station number.

- Hang up.

To retrieve a call from pPersonal Park orbhit:
- Lift handset.

- Dial ¥ &,
- Bial the number of the statien where the call was parked.



Drafc 8-1 Marech 1985

PLACING A CALL

To place an outside call (if LCR is not installed):
- Lift handset. Dial tone audible.

= [Dial 9.

- pial line group number (@-9) to get dial tone.t

- Dial telephone number.

+Lina groups 1=-% are accessed by dialing 91-99. Line group 10 is
accessed by dialing 20.

SPEED DIAL

The system utilizes two types of speed dialing: Statien Speed
pial and System Speed Dial.

Station Speed Dial

Up te 1@ freguently dialed numbers may be stored per station,
with 16 digits maximum per number. Pauses count as a digit and
are stored by dialing . Only the first 58 stations in the system
have access to Station Speed Dial.

To store Station Speed Dial numbers:

- Lift handset.

- Dial & 7.

- Dial line group (d-9).+

- nial bin d9=9 (19 storage locations).

- Dial number to be stored (maximum 16 digits).+
- Dial *,

tpialing 1-9 stores line groups 1-9%. Dialing @ stores line group
l1#. 1f LCR is installed, the system overrides the line group
assignment you have made and places the call on the least
gxpensive available route.

To use your Station Speed Dial:

- Lift handset.

= Dial 7.

= Dial @E=9 (bin where desired number was stored).

Syvstem sSpeed Dial

Up to 10d frequently-dialed numbers may be programmed into system
memory by the attendant and may be made available to every
station in the system (unless limited by Class of Service or Toll
Restriction). Only the attendant may program or change System
speed Dial numbers.

To use System Speed Dial numbers:

- Lift handset. Dial tone audible.
- Dial desired code (28F-599).

C-11
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Chaining System Speed Dial Bins

You can select up to four System Speed Dial bins to be chained,
in any order.

To chain System Speed Dial hins:

- Lift handset.

- Dial g=*.

- Dial system 3Speed Dial bins to be chained (88-99).
- Dial * to end seguence.

SPLIT

Split allows you to automatically place your first call on Hold
and answer a second inceming call. While you are on an ocutside
call, a Call Waiting tone will alert vou that ancther outside
call is waiting.

To talk te the second caller:

- FPress HLD/TRF key. First call placed on Hold.
- Hang up.

- When telephone rings, lift handset.

You may alternate between two cutside calls as follows:
- Press HLD/TRF key.
- Dial *.

TRANSFER

You may Transfer a call by one of two metheds: Screened
[(Announced) or Unscreened (Unanncunced].

Screened (Announced) Transfer

Ta Transfer a screened call:

- Press HLDSTRF key.

- Dial station number to receive call.
- Announce call.

If the party accepts the Transfer:
- Hang up.

I1f the party does not take the call, then return to the ocutside
call as follows:

- Press HLD/TRF key.

- Dial # .

- Dial pumber of station that was to receive Transfer.

I£ the called party responds to your announcement using the
handset (and hangs up before you can retrieve the call), then
return to the call as foallaws:s

- Press HLD/TRF key.

- Dial *.
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Unscreesned (Unannounced) Transfer

To Transfer an unscreensd cally

- Press HLD/TRF key.

- bDial =taticn number te receive transfer.

- Wait 2 secopnds (to send Call Waiting tones).
- Hang up.

If the party dees not take the call, the call will be returnsd to
You,

VOLUME CONTROLS

Two wolume control thumbwheels are located on the front edge of
the telephone. The left thumbwhesl is used to adjust the volume
af the page Receive, Splash Tone; Ring Tone, and Background Music
(BGM). The right thumbwheel controls the volume of incoming
Handsiree Answerback conversations. To increase volume turn the
thumbwheels counterclockwise.
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ACCOUNT CODE CAPABILITY

S$ingle Line One Button Telephones can enter Account Code numbers
of up to nine digits.

To assign an account code as you place a call:
- Lift handset.

- Flace ocutside call,

- Dial # (within three seconds).

- Dial Account Code.

Calls are processed in the normal manner and recorded in
chronelogical ogrder at the SMDR printer.

ANSWERING A CALL

To answer a call:s
- Lift handset.

BARGE IHN

CAUTION: UNAUTHORIEZED MONITORING OF CALLS USING THE BARGE
IN FEATURE MAY BE INTERPRETED AS AM INVASIOM OF BRIVACY.

Your calls can be interrupted by certain stations that are
programmed during installation t¢ Barge In. You will hear three
short tone bursts as a Barge In occurs. During systemn
installation, your station may be programmed te block Barge In,

CALL FPICEUEF, DIRECTED

To apswer an outside ecall yeu hear ringing at a nearby station:
- Lift handset,

- Dial # %.

= Dial number of station that is ringing.

The ringing call can be answered only if it was transferred from
another station in the system.

CALL PICEUF, GROUP

To pick up an outside call you hear ringing at ancther station in
your Pickup Group:

- Lift handset.

= pial 22.

The ringing call can be answered only if it was transferred from
another station in the system.
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CALL WAITING
Call Waiting, Attendant

When busy on a call, you may receive a signal that an Intercom
call from the attendant is waiting to be answered. The Attendant
fall Waiting indication is a double beep.

Ts apswer an Attendant Call Waiting signal:
- Press HOLD/TRANSFER bar. (Outside call will be put on
Hold, Intercom call will be dropped.)

1f the attendant is pot busy on another call, you will be
ditectly connected.

NOTE: If you hear dial tone after you press and release
hoakswiteh, Call Waiting signal was from an incoming C0 call, not
from the attendant. See C0 Call Waiting.

To return to the initial outside call on Hold:
- Press HOLD/TRANSFER bar.

To alternate between the initial ocutside call and the attendant:
- Press HOLD/TREAKSFER bar.

call wWaiting, CO Call

When busy on ancther call, you may receive a signal that an
sutside (C0) call is waiting to be answered. This call can be a
call ringing into your station or a call transferred from another
station. The €0 Call Waiting indication is a double beep.

To answer a C0 Call Waiting signal:

- Hang up. Initial call terminated.

- When telephone rings, lift handset. You will be connected to
the waliting call.

DR

_ Press HOLD/TRANSFER bar. First call (if CO call) will be
placed on Hold.

- Hang up.

- When telephone rings, lift handset.

NOTE: To alternate betwsen the two calls, use the Split feature.

CALLBACK

1f you are busy on a call, a multibutton or four button station
user can leave a Callback reguest on your telephone. When you
hang up, the station which left the Callback will be signaled. If
that station answers the signal, an Intercem call will be
automatically placed to your station.
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CONFERENCE
ddd-on Conference

The 5ingle Line One Button Telephone cannot initiate conference
calls; however, it can be included in an add-On Conference
initiated from a multibutton or four button telephone,

Toe join an Add=-0On Conference:
- Stay on lipne after conference is announced.

DIRECT INWARD LIHNES

Certain outside lines may rlnq directly into your station,
without having to be transferred by the attendant. These Direct
Inwvard Lines ring identically to transferred ecalls., Consult with
the system attendant te find out which lines ring your station
directly.

DISTINCTIVE BRINGING

The system may be programmed to zllow you to differentiate
Interceom ringing from cutside call ringing. Normally, Intercom
and ocutside call ringing consists of @ 1.5 second ring burss
followed by a 4.5 second pause. If your system has Distinctive
Ringing enabled, outside calls will ring Wwith two short bursts
followed by a pause. Intercom calls will Eing with a 1.5 second
ring burst followed by 2 4.5 second pause.

FORCED INTERCOM RINGING

Forced Intercom Ringing cauvses all Intercom calls to ring
multibutton and four button telephones, rather than be received
in the Handsfree Answerback mode. Forced Intercom Ringing can be
enabled throughout the entire system (by system programming),
individually by the multibutton or four button station user, or
23 you place an [ntercem call.

To force Intercom calls to multibutton and four button stations
To ring (a3 vou place the call):

= Lift Handset.

- bial 1, then station numbar,

The called party must lift the handset to talk,



prafrc -1 March 1985

HOLD
Exclusive Hold

To place a call on Exclusive Hold:
- Press HOLD/TRAHNSFER bar.

To return to the call:
- Press HOLD/STRANSFER bar.
- Dial *.

NOTE: If the call is left on Hold longer than the Hold Recall
interval, the call will re-ring at your station. IE still
unanswered, it will ring the attendant.

INTERCOM

To place an Intercom call:
- Lift hands=t.
_ pial statien number (3@l-363, 4081, 4@82-465, or @ for attendant).

If a single line or one butten telephone 1s called, it will ring.
1f the station called is a multibutton or four button telaphone,
it will receive your call in the Handsfree Answerback mode unless
programmed otherwise.

LAST HUMBEE EREDIAL

The last number dialed is placed in memory and can be redialed
automatically.

To initiate Last Humber Redial:
= Lift handset.

- Dial #.

= Oial 1l.

LEAST COST ROUTIHNG

Least Cost Routing (LCR) automatically places your cutgoing call
on the least expensive available route. Check with the system
attendant to see if you are reguired to use Least Cost Routing to
place ocutgeing calls. If LCR 1s installed, you will neot be able
to access a specific line group (8@-93) ko place a call.

To place a call using Least Cest Routing:

- Lift Handset.

- [Dial 9.

- Dial number (with less than six seconds between digits).
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HIGHT SERVICE
Assigned Night Answer

When the attendant puts the system in the night mode (usually
after normal business hours), Assigned Hight Answer ([(ANA)
automatically transfers ringing for incoming calls to specified
Stations, Your station may be one of those assigned to receive
night mode ringing,

To answer a night mode call ringing at your telephone:
- Lift handset,

Universal Night Answer

Universal Night Answer (UNA) allows vou to answer calls that vyou
hear ringing over the Paging system or external alerting device.
UHA is activated by the attendant, usually after normal business
hours.

To answer a call ringing over the Paging system or external
alerting device:

- Lift handset,

- Dial 69.

PAGING

You can page the entire system (All Call) or just selected areas
[Eone Page),

All Call page

Te initiate all Call Page:
= Lift handset,

- Dial B@.

- Make anpnouncement.

- Hang up.

Zone Page

To initiate Zone Page:

= Lift hanpndset,

= Dial desired zons [(Gl=68).
Make announcement.

Hatg up.
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FAERK

You can place an outside call in a parking orbit, page a third
person, and have that person pick up the parked call from any
station in the system. There are two types of parking erbits:
ceneral park and Personal Park. an unanswersed parked call will
re-ring the station which initially parked the call. If the
returned call is unanswered, it will ring the attendant.

ceneral park Orbit

To place a call into & General Park Orbit:

_ Press HOLD/TRANSFER bar, Intercom dial tone iz audible.

_ pial ceneral Park Orbit code (58-5%). Acknowledgment Lone
heard.

- Press HOLD/TEANSFER bar. Intercom dial tone is audible.

- pial 68 (All Call), 6l-68 (Zone Page).

- pnnounce call and orbhit code (5@-59).

Hang up.

NOTE: If the acknowledgment tone is net heard after dialing a
ceneral park Orbit code, that orbkit is busy. Dlal another orbit
code.

To retrieve a call from General Park Orbit:
- Lift handset.
- pial announced General Park Orbit code (5@=59).

Fersonal Park Orbit

Personal Park Orbit provides access to calls that are parked at
particular station. These calls can ke answered from any other

station by dialing the number of the station where the call is

parcked.

To Park a call at a staticon:

- Press HOLD/TRANSFER bar. Intercom dial tone audible.
- Dial number of station where call is to be Parked.

- Press HOLD/TRANSFER bar. Intercom dial tone audible.
- Dial 68 {&ll Cally, &6l-&6% {(EZone Page).

- anacunce call and station noumber.

- Hang up.

To retrieve a call from Personal Park Orbit:

= Lift handset.

- Dial § #.

- pial the number of the station at which the call was parked.
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PLACING A CALL

To place an outside call (if LCR iz not installed) :
- Lift hanpdset,

- Dial 9.

- Dial line group number (@-9) to get dial tone,.+
- Dial telephone number.

tLine groups 1-9% are accessed by dialing %1-9%. Line group
1@ 15 accessed by dialing 9§.

PEED DIAL

The system utilizes two kypes of speed Dial: Station Speed Dial
and System Speed pial,.

Station Speed Dial

Up £o 1d frequently-dialed numbers may be stored per station

Wwith 16 digits maximum per number. Pauses count as a digit and
dre stored by dialing ¢#. Only the first 50 staticns in the system
nave access to Station Speed Dial.

Te sStore Station Speed Dial numbers:

- Lift hanpdset. Dial tone audible.

- mial £ 7.

- Dial line group (@=9}+.

- Dial bin 6-9 (18 storage locations).

- Dial number to be stored (maximum 16 digits).
- Dial *,

+Dialing 1-9 stores line groups 1-9. ialing @ stores line
group 1#. If LCR is installed, the system overrides the line
group assignment you have made and places the call on the
cheapest available route.

To use your Station Speed Dial:

= Lift handset.

- Dial 7.

- Dial @-9 (bin where desired number was stored) .,

System Speed Dial

Up Lo 198 frequently-dialed numbers can ke programmed intao system
memcry by the attendant and can be made available to every
station in the system (unless limited by Class of Serviecs or Toell
Restriction). Only the attendant can program or change System

speed Dial numbers.

To dial a System Speed Dial number:
= Lift handset. Dial tone is audible.
- Dial desired code (BE@-8499).
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Chaining System Speed Dial Bins

vou can select up to four System Speed Dial bins to be chained,
in any order.

To chain System Speed Dial bins:

- Lift handset.

- Dial B%,

- Dial System Speed Dial bins to be chained (@@=99).
- Dial * to end seguence.

SPLIT (Alternatea)

With Split you can automatically place your first call on Hold
and answer a second incoming call. While you are on an cutside
call, a Call Waiting tone will alert You that another outside
call is waiting.

Te talk to the second caller:

- DPress HOLD/TRANSFER bar. First call placed on Hold.

- Hang up.

- Whnen telephone rings, lift handset to talk to second caller.

vou can alternate between two cutside calls as follows:
- Press HOLD/TRANSFER bar,.
- Dial *.

TRANSFER

You can Transfer a call by one of two methods: Screened
(rnnounced) or Unscreensd {(Unannounced).

Sereened (Announced) Transfer

Ta Transfer a scoreened call:

- Press HOLD/TRAMSFER bar.

- pial destination station number.
- knnounce call.

If the party accepts the transfer:
- Hang up.

1f the party does not take the call, then retorn to the outside
rall as follows:

- Press HOLD/TRANSFER bac.

= Dial ¥ %.

- pial number of station that was to recelive transfer.

if the called party respends to your announcement using the
handset (and hangs up before you can retrieve the call), then
return to the call as follows:

- Press HOLD/TRANSFER bar.

- Dial *.
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Unscreened (Unannounced) Transfer

To Transfer an unscreened call:

- Press HOLD/TRANSFER bar. Call placed on Hold,
- Dial destination station number.

- Hang up.

I£ the party does not take the call, the call will ring kack to
¥You.
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ACCOUNT CODE CAPABILITY

Single line ([25g0 type] telepnones can enter Account Code
nuombers of up to nine digits,

Te assign an account code as you place a call:
- Lift handsel.

- Place ocutside call,

— Dial # (within three seconds).

- Dial Account Code.

valls are processed in the normal manner and recorded in
chronological order at the SMDR printer.

ANSWERING & CALL

To answer a call:

- Lift handset.

BARGE IM

CAOTION: UNAUTHORIZED MONITORING OF CALLS USING THE BARGE |
IN FEATURE MAY EE INTERPRETED AS AN INVASION OF FRIVACY. r

Your calls can be interrupted by certain stations that are
programmed during installatiocn to Barge In. ¥You will hear three
short tone bursts as a Barge In oocurs. During system
installation, your station may be pregrammed teo block Barge In,

CALL PICKUP, DIRECTED

To answer an cutside call you near ringing at a nearby station:
= Lift handset.

- Dial & #.

- Dial number of station that is ringing.

The ringing call can be answered only if it was transferred from
another station in the system.

CALL PICKUF, GROUFP

To pick up an gutside call you hear ringing at ancther station in
Your Pickup Group:

- Lift handset.

- Dial 22.

The ringing call can be answered only if it was transferred from
another statien in the system,
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CARLL WAITIHG
call waiting, Attendant

When busy on a call, you may receive a signal that an Intercom
call from the attendant is waiting to bes answered. The Attendant
rall Weiting indication is a double beep.

To answer an Attendant Call Waiting signal:
- Flash. (outside call will ke put on Hold., Intercom call will be
dropped.)

[f the attendant is not busy on another call, you will be
directly connected.

NOTE: If vou hear dial tone after you press and relesase
hookswitci, Call Waiting signal was from an inceming CO call, not
from the attendant. Ses C0 Call Waiting.

To return to the initial outside call on Hold:
- Flash.

To alternate between the initial outside call and the attendant:
- Flash.

Call Waiting, C9Q Call

When busy on anether call, you may receive a signal that an
outside (C0) call is waiting to be answered. This call can be a
call ringing inte your station or & call transferred from anotner
station. The OO0 Call wWaiting indicatien is a double beep.

To answer a CO Call Waiting signal:
- Hang up. Initial call terminated.
- When telephone rings, lift handset. ¥You will be connected to
the waiting call.
OR
— Flash. First call (if CO call) will be placed on Hold.
- Hang up.
- When telephone xings, lift handset.

NOTE: To alternate between the two calls, use the Split feature.

CALLBACK

If you are busy on a call, =2 multibutton or four button station
pser can leave a Callback reguest on your telephone. When you
hamg up, the station which left the Callback will be signaled. If
that station answers the signal, an Intercom call will be
automatically placed to your station,
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CONFERENCE
Bidd-0n Conference

The single line (2500 type) telephone cannoct initiate conference
calls; however, it can be included in an Add-0On Conference
initiated from a multibutten or four button telephone.

To join an Add-On Conference:
- Stay on line after conference is announced.

DIRECT IWMWARD LIKES

Certain outside lines may ring directly into your station,
without having to be transferred by the attendant. These Direct
Inward Lines ring identically to transferred calls. Consult with
the system attendant te find out which lines ring your station
directly.

DISTINCTIVE RINGIHG

The system may be programmed to allow you to differentiate
Intercom ringing from cutside call ringing., Normally, Intercom
and outside call ringing consists of a 1.5 second ring burst
followed by 2 4.5 secoend pause. If your system has Distinctive
Ringing enabled, outside calls will ring with two short bursts
followed by a pause. Intercom calls will ring with a 1.5 second
ring burst fellowed by a 4.5 second pause.

FORCED INTERCOM RINGING

Forced Intercom Ringing causes all Intercom calls te ring
multibutton and four button telephones; rather than be received
in the Handsfree Answerback mode., Forced Intercom Ringing can be
enabled throuwghout the entire system (by system programming),
individeally by the multibutton or four button station user, or
as you place an Intercom call.

To force Intercom calls teo multibutton and four buttoen staticns
to ring (as you place the call):

- Lift Handset.

- pial 1, then station number.

The called party must lift the handset te talk.
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HOLD
Exclusive Hold

To place a call on Exclusive Hold:
- Plash.

To return to the call:
- Flash.
= Dial *,

NOTE: If the call is left on Hold longer than the Hold Recall
interval, the call will re-ring at your station. If =till
unanswered, it will ring the attendant.

INTERCOM

To place an Intercom call:
- Lift handset.
- Dial station number (3@1-363, 4@1l, 4@2-465, or @ for attendant).

If & single line or one button telephone is called, it will ring.
If the station called is a multibutton or four butten telephone,

it will receive your call in the Handsfree Answerback mode unless
programned otherwise.

LAST NUMEBER REDIAL

The last number dialed is placed in memory and can be redialed
automatically.

Tes initiate Last Number Redial:
- Lift handset.

- Dial #.

- Dial 1.

LEARST COST ROUTING

Least Cost Bouting (LCR) auvtomatically places your cutgoing call
on the least expensive available route. Check with the system
attendant to see if you are reguired to use Least Cost Routing Lo
place outgoing calls. 1f LCR is installed, you will not be able
o access a specific line group (90-99) to place a call.

To place a call using Least Cost Routing:

- Lift Handset.

- Dial 9.

- pial pumber (with less than six seconds between digits).
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NIGHT SERVICE
Assigned Hight Answer

When the attendant puts the system in the night mode (usually
after normal business hours), Assigned Wight Answer (ANA)
automatically transfers ringing for incoming calls to specified
stations. ¥Your station may be one of those assigned te receive
night mode ringing.

To answer a night mode call ringing at your telephone:
- Lift handset.

Doiversal Might Answer

Universal Might Enswer (UHA) allows you £o answer calls that you
hear ringing over the Paging svstem or external alerting device.
UHA is activated by the attendant, usually after normal business
nours.

Te answer a call ringing over the Paging system or external
glerting device:

- Li1ft handset,

- Dial 69,

PAGIHG

Yow <an page the entire system (ALl Call) or juskt selected areas
(Zone Page).

All Call pPage

To initiate All Call page:
= Lift handset.

- Dial 64.

- Make anncuncement.

= Hang up.

Zone Page

To initiate Zone Page:

- Lift handzet.

= Dial desired zone [(6l=5B8].
Make announcement.

Hang up.

L]
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PAEEK

You can place an outside call in a parking orbit, page a third
person, and have that person pick up the parked call frnp_any
station in the system. There are two types of parking orbits:
General Park and Personal Park. An unanswered parked call will
re-ring the station which initially parked the call. If the
returned call is unanswered, it will ring the attendant.

General Park Orbit

To place a call into a General Park Orbit:

- Flash, Intercom dial tone 1s audible.

- pial ceneral Park Orbit code (58=-59). Acknowledgment tone
heard. +

- Flash. Intercom dial tone is audiole.

- pial &9 (All Call), Bl=GcE& (Zone Page)}.

- Announce call and orbit code (S5E=59).

- Hang up.

MOTE: If the acknowledgment tone 13 not heard_after dia}ing &
General Patrk Orbit code, the orbit you dialed is busy. Dial
anokther grbit code.

Ta retrieve a call from General Park Orbkit:

- Lift handset.
- pial anncunced General Park Orbit code ([5@8-58).

rersonal Park Orbit

Personal park Orbit provides access to calls that are parked at a
particular station. Thase calls can be answered from any other
station by dialing the number of the station where the call is
parked.

To Park a call at a station:

- Flash. Intercom dial tone audible,

= Dial number of station where call is to bhe Parked.
= Flash. Intercom dial tone audible.

- Dial &P (ALl Call), 61=68 (Zone Page).

= announce call and station numbet.

- Hang up.

Tn retrieve a rcall from Personal Park Orbit:

- Lift handset.

- Dial & #.

- pial the number of the station at which the call was parked.
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PLACING A CALL

Te place an outside call (2f LCR is not installed):
= Lift handset.

- Dial 9.

- Dial line group number (§-9) to get dial tone.+
- pial telephone numker.

+Line groups 1-% are accessed by dialing 91-99%. Line group
1¢ is accessed by dialing 94.

SPEED DIAL

The system utilizes two types of Speed Dial: Station Speed Dial
and Svstem Speed pial,

Etation Speed Dial

Up to 18 freguently-dialed numbers may be stored per station

with 16 digits maximum per number. Pauses count as a digit and
are stored by dialing F. Only the first 5§ stations in the system
have acgess Lo Etation Speed Dial.

To store Statieon Speed Dial numbers:

— Lift hapndset, Dial tone audible,

- Dial § 7.

- Dial line group (@-9)+.

- Dial bin 9-9% (l¢ storage logations).

- Dial number to be stored (maximum 16 digits).
- Dial *,

+Dialing 1-9 stores line groups 1-9, Dialing @ stores line
group 1@, If LCR is installed;, the system overrides the line
group assignment you bave made and places the call oo the
cheapest available route.

To use your Station Speed Dial:

- Lift handset,.

- pial 7.

- Dial @-9 (bin where desired number was stored).

system Speed Dral

Up ko 188 freguently-dialed numbers can be programmed into system
memory by the attendant and can be made available to every
station in the system {unless limited by Class of Service or Toll
Eestriction). Only the attendant can program ot chapge System
Spesd Dial numbers.

Ta dial a System Speed Dial number:
- Lift handset, Dial tone is aundible,
- Dial desired code [(BFF-899).
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Chaining System Speed Dial Bins

vou can select up to four System Speesd Dial bins to be chained,
in any <ordec.

To chain System Speed Dial bins:

- Lift handset.

- Dial 8%,

- pial System Speed Dial kins to be chained (BE-33).
- pial * to end seguence,

SPLIT (Alternate)

With Split you can automatically place your first call on Held
and answer a second incoming call. While you are on an outside
eall, a Call Wwaiting tone will alert you that another outside
call is waiting.

To talk to the second caller:

- Flash. Fiest call placed on Hold.

- Hang up.

- Wnen telephone rings, lift handset to talk to second caller.

You can altermnate between two outside calls as follows:
- Flash.
- Dial ¥,

TRAHGFER

¥You can Transfer a call by one of two methods: Screened
{innounced) or Unscreened (Unannounced).

secreened (Announced) Transfer

To Transfer a screepned call:

- Flash.

— Dial destipnation station number.
- announce call.

If the party accepts the transfier:
- Hang up.

1f the party does not take the call, then return to the outside
call as follows:

- flash,

- Dial § #&.

- Dial number of station that was to receive transfer.

1f the called party respends to your announcement using the
handset {(and hangs up before you can retrieve the call), then
retern to the call as follows:

= Flash.

- Dial *.
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Unscreened (Unannounced) Transfer

To Transfer an uvnscreened call:

= Flash. Call placed on Hold.

- Dial destination station number.
- Hang up.

If the party does not take the call, the call will ring back to
}"D’ll.

E-18
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1. GENERAL

1461 The Off Fremises Exiension [ 0P ) Adaptar Primed Circuit

Bogrd [ FCB ), B-DBX-A, enables & Class C© QFX line
suppbad by 1ne lecal telephone comparny I D& connacled 10 &
Tox-28, EKAB4S, EKAZIZ and EK-818 syiem via a porl on he
B.E5LUE FCE. This adagior meets the requirements defined in
FCO Fasility Imérface Coge CL1ZC and ELA Speciication 454-1. A
iglephane in & disant location connecied 1o the syssem via the OPX
Imtertace Cirouil, wil Fave aocess o all sysem fesiunes suvaiableto
single ling telephones. The B-OPX-A FCE raguires ancillary
equipment and addilional conneclions,

102  The 0P equipment irgallsd & eyslem can also De usac

o prbanee the perormance of & single ne 1eRonons
gzmgnad as an On Premizes Exlension { ONX ] A single Gre
iEephone assioned as an QMY dces not need 16 be modified with
a TIE Ekstronn: Tone Ringer

NOTE: The OFX must be instalied by a cenilied technican.

Reguired Equiprent
103 AnORY inferace requires addilional connections and the
folizwing equipment. B-DFGA PCE B-BSLU-B PCE 248V
Power Supply, Ringing Genarator and & 13 Carg Key Sanace Lint
[ KEL yor a B Card K5 The recornmended units e the Tallzts
4RV Power Supgly. the Telabs Ringing Generalar and e (TT 13
Card KSU or the ITT & Card KSL, The 13 Card KL akows for uture
expansion and is recommanded lor systarmes which may reguing
fizlines al a later dal=

Each B-OP¥-A PCE prowides cirguitry for ong O Premises
Exignsion. The PCE is inserted ino a standard 6 card or 13 Canc
KSLL

Oine B-BSLL-2 PCS is requingd in the system K30 whean an OFX iz
instaled in e systam, An B-E3UL-B PCE can serve up 10 & OFs

& Card KSU and Power Supply

104 The & Card KSU & designed for wall mgunting and hokds
_amaximun o 6 B-OPN-2 PCHs Thess bnands 20 insarks
rilg the hinged shek or ok [ Figee 1), The 489 Povwer Supphe and
Ringing Generator are mauniad inside the KSLI cabmel [ Figure 2 )
The shell contginng the PCBsis hinged S0 thal it can be opers
o provide access 10 two 50-pin connecting blocks. One block &
spil
Functions of the connecting blocks when instzling an OFK are as
folboiwes:

Black A-Ceoins connections rom B B-B5LU-8 PCE 1o the OFX
ExlarEinng.

Elock B-Corkaing intermal wring of the & Card KEU and requirgs
na addiional winng,

Block C--Contans conneclions figm (he 454 Powsr Supply anc
Ringing Ganerakor Provides connectons Tor telco lings

13 Card KSU and Power Supply

105  The 13 Card K3U is desianed for wall mounting, Bl o

the 13 card posibons can be used for B-DPM-A POB:
{ Figurg 3 3. Remaining pashions can be used to accormmada
Iuiure teine applications. The 13 Card KSU is similar 10 1he & Carc
KU in That the Powar Supity and Ringing Genaratde are mouniss
an the snelf | Figure £ ). The 13 Card KSU conlaing feur S0-pir
plugs located an the Dack of the unit and a termimal Dleck localsl
an the front
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AsSigrments of The plugs when ingtal ng an OFX are as folows:

Plugs 1 & 2--Used for conneclions from ihe B-BSLU-E PCE |p tha
OFX exensons and from the OPY extensions & fha
el lings,

Flug - '3-::3-"-'.-! nz esamal winng 2ndd regquites o addilional
mrlng_

Pl 4- Frovides conneclions for Power Suooty &ned ground o
each slalian

2. SPECIFICATIONS

20 Reler o Tabie 1for echnical specfications pera nifg % tha
R, '

3. FEATURES

301 Tha follpwing paragraphs provide inlormalion an Ihg

lesalures thal are avaiable 1o a singls lire lekephane used as
8n OFX, Each lealure paragraph provides a description of the
teature, Table 2 shows ha featurss that are awailable in =ach Sysiem.
Instruction for use of the feature & comaned in she Sppropria
FPHEM angia e User's Guide The lalowing features ana suaikabk

Ao Code Indgroom
Bargeln Las Bumbss Redial
Call Wailing Faging

Ceniral Office Calll Incoming Bark

Ceniral Otfce Call, Quigaing spesd Cial
Conlergnca Spit

Cirectad Call Pick-Lip Todl Beslriction
Group Pick-Up Transier

Hiald LInmversal Might Answer

ACCOUNT CODE

302 I he svitermn has bean insialked with a cuestomer suppled

privier, & record of 21 calls may be kept by assigning
acoounl codes al up kanine digns. ACooun! codes ane assigned at
the lelephang rdrm wihich the cell is beng placed, This fsalure is
avelabie friomn all lelephones in the syalem.

BARGE-IN

303 Bargeen s 3 syslem prograrnmable featurs thal permils

cesgnaled pxlensions (o ceerride the SYsiem Drivacy on
otner spacited sxensons, When this fsature is invoked, the
COMVETEANoN IN ROgress recenas a Barge-Insignal [ splash iones )
Inlizeesad Dy & cefay, and then the woice of 1he exXlension user who
% bagng-in. Exlersions can be programmed indvidually 1o block
Bargedn. Uniess the cal is termimatad. only the padty nilialing tha
HargeIn can releace the Bargeln shalus,

April 1£34
lgsue -1

CAUTION: UNAUTHORIZED MONITORING OF CALL;
USING THE BARGE-IN FEATURE MAY BE INTERPRETED A ;
AN TNVASION OF PRIVACY,

CALL WAITING

.04 Call Waiting = & syslem programmable teaturs whi th

prewides a busy sialion with an audible and visial
ndicalion that a call is wading 1o be answerad. The entra sysl m
may be programmed w low or disallow Call Wailing sigrs =
Hewervar, B signaling is allowesd on a system wide basis i riay 2 il
b disaliowed on a station wide bass Al programereng lor i =
l=mtung is clone during installznon

CENTRAL OFFICE CALL, INCOMING

305 Central Cffice Call, Incaming 15 & system programimat g

leature. Incomeng calls ean be answered lrgm ary
Sl @R DIOCRA M 5 naceive calk Inzoming OO cals provic g
& dislingive lone sgral 3l the exiension

CENTRAL OFFICE CALL, OUTGOING

306 Dutmde cals can be intated frarm any @xtEnsion orowick o
thal the gxiension’s Class of Service { 005 ) doss nal
resinics the oulgoing call. This & 3 sysiem programmalnie featen

CONFERENCE

347 Conlerence Call & a permanan lealure thal parmits a thies -
wly Elephone cormersaion. The ON-Premses Extens

cannol iniliate contergndd cals: howaver 1hess wlephones can b

ingluced in corlerence calls inliated by olher key 1ekepnonas,

DIRECTED CALL PICK UP

308 Digoled Call Pick Up is & perrmanent feature that permil ;

afranslerad 0O call 1o De angwinad al an extensian mes -
the exlerdon o which the call i baing irangtered. The call zan b
anzwered &l the OFX lelsphore. If the call is unansyserad, 1 wi
Juiomancalty réver! 30 1he ansndanl.

GROUP PICK UP

308 Group Pk Up s & sysem programmsabie featue It parmit

an incoming CO line call to be answered lrom anm
exlengion within a selecied pickup group, ncluding the OF
Premizes Exlerson, Mulliple pickep groups can be established |
e syslern; howgven each axlansan can bekang 10 anty ona groug
Each exlerson in & pokup group mey be novidually ErOgramimes
I racens Nt for & call direcled Lo s gigun,
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Table 1 OPX SPECIFICATIONS

QP Capacity:

Singha line telaphcny as OPX &
Maximum Ling Loss - 1300 ohms

Tellabs 8102 Ringing Generalor:

Input wollages 22 - 26VDG or 44 - SEVDE, switch seleclabhe,
Sel switch o 48V posilion

Input current atb 48%0C; 73ma idle, 250ma lull load | 48VDG
is used wilh the OPX

Cuiput; 85 - 135 WAL 5 Walls maximum.

Ring Equivalencs: Lig 1o 5 high impedance ringars
simuitaneously

Fusirg: Inpul Te fnging generatar: 1 2mp slow-blow
cartridge woe. [ Bussman BAG o eguivale o

Polarity: Floating eulput may be biased posilively or
rizgalnagly,

Dirngngicns and Weaaghi:

FUW X 7UH = T D{18cm x fom = 18cm ) Blbs (3 kg ),
Cperating Environment:

20=-130°F [ —7-5d47 o, '...'nn:li‘.g.r = 5% . non Condensing.
FPar nurmber: 3\ 5102,

Power Supply:

Tellaks B001 Powwer Supply.

Input valtage range:

105 - 130%AS rms, 5T - 83Hz, single phase.

Qutput: 24 or 48VDC, switchabés, 1 amperg maxirmum Suf-

renl. Sl swilch Lo 48 oosition,

Fequigtion: + 1.0 or = 1.0 wpl, ng load 1o il load, low line

1 high line.

Rippla: #mid RS fypical: Smy ARMS maximum, maasurad

at full load and low Goae wiltage, |

l:'_':-mpu!l protactian: Cuoenl fwillage foldback. activaled al

aporoximaltely 1.2 amperes culgul curienl.

Shorl cirguii profecton: Wil tolerate output shorl circuid of

amy duratign

Polarity; Either poGitive of negative cuiput terminel can be

referenced Lo ground

Fusing: Ling fuge, 1.5 ampera.

Cperating Environmen: 20-120* F{ =7 -28° C ) no lead 1o

Il lgad, low line 1o high line [ humadily fo 85%. non

condensing .

Cirnenssens and Wakght:

5w ox U H =TT D(1Hom X Term ¥ 18em )
Appraximately 7 lbs

Fert Mumbar: 1A4-8007.

KSLUs:
Cimensions:
6 Card KSLE
13°W 187 H & 117 D 33om XK d1¢em = I0cm .
15 Card KSLI:
257W K 187 H o 117 D Bdem ¥ A1¢m 1 0o
Part Mumbers; ITT § Card KSU: SO1ADD-101

ITT 12 Card S 5% 2A00-101

SYSTEM PRACTICE
Part Mo, 00251-10
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Table 2 OPX FEATURES

FEATURE_

| TCX128 [ EX-1848 | E.1232 | Ex.818

Account Code

Earge-im

Call Wading

Ceniral Offica Call, Incoming
Cenlral Office Call, Surgeing
Conlerencs

Cirectag Call Fiek-Up

Group Pick-Up

Hald

Intercom

Last Mumoer Redial

Faging

Park

Speed CHal

Split

Tell Restriction

Transgler

Universal Might Answer

X

LI |
L A 4

g L T T T
BRI e D e 3 e W | el B

oA A B |
A B T T T |

A Indcales svsitem has leature.

=1 Indicates Syklem does nod nawe feiure,

HOLD

310 Hoid &5 a parmanerd faabure for placing a cal in a lemoorany
wading cardtcn. [f the call is lelt on hold longar than tha
amgremmed penod. the cal il g agan al 1he exlerson.

INTERCOM

A1 Imgrgom (1M} 15 a systen programmatie feanme

Irnercam [ wlenal | cals can be mliaied Inom any sxiension
in e sysiem, J e exlerson Deng caled s a key ileshone, the
cailed party can respond Handsres I the callag party has a 2500
ppe 2angle lire hephone. (hi handsed mus Be lded lor iesporsa
Cin 1CM cals trom single ne eleohonas, e called exiersion wil
recersad a3 Sehnclive ICM ring tona.

LAST MUMBER REDIAL

342 Las Mudnber Recial @ 8 permanen eaure availahe 1o all

ExiEnNsICng capacla of plecing owsde caks. This feaure
sloneg he lag manualy disled oulside 1Igkphong number 1o be
automabealy reckaied & a laer ime Tha number s held inmemony
ragandiess of whether 1he o2l was erewenad of Nol answensd | nol
picked wpor busy 1

PAGING

313 Faging = a gysiem programmatie fealure, These are two
wpes of PFagemg: AN Call Paglng and Zons Paging.

All Call Paging

A4 ANCall Fageg s broadcsst over 2 exlansons o Ine Syslam
exceD] NCSE ExEN5ons programmed ngl 3 recaive cage

anncuncements. Al Call Faging may Be mhaled from amy of the

relsphones inihe seaiem. OH-Fremises ExEnsions canncl resens

Al Call Peging. Opbonal exlernal amgdiliess and speakars can ako

b connracled 10 each pong for pags Broadcasts

Zone Paging

318 Fone Paging praaadies paging 1o Oroups o axtenscns
Muliburicn f2lephones may eCcEvE paging wia [he

spaakerphone, QIE-Premises Extansions cannol recewve fong

Faging; howewer, they can inmas fane Page

PARK

48 ou Can Rk an QUG ol g a thed person and Riswe

thal person gk wp the parked cal fiom army éxtensicn in
e syslem, Thera are e IyDEs at D-Hl'h-ﬂg' artnls. Gereral
Oriif arcd Personal Park Orbil, Tows s a permanens lezlure
lronhcnes used m he Syiam.
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General Park Crbit

317 Gensral Pars Orbt provides acoass b parked cals friomany
axtenson in the system. A call is setigwzd fram 3 Ganerad
Fark Cobi by diging designatad codes.

Personal Park Orbit

18  Permonal Perk Orbit orovides aocess 1o celis thak are pérked

a a parlicular exlension, These calls can be answened &
any ofher exlension by dialing (he exiension number of the
exlengion whene ihe call is parked

SPEED DIAL

319 Speed il is a progammable fzature that permits

aulomatic daling of siored lelephone membars. Thari g
twe Iypes of Speed Dial: Systern Spesd Dial and Extension 50000
[zl Exlansion Class of Service and Toll Restricion programming
can deny of imil Speed Dial or & partcular exlgnsion.

420 Ewientions can swore reguenlly dialed numoers as

Extension Spead Dl numbees, The atlendart gan slons
trecuently dialed numbers 25 Syslem Speed Dial rumibers. Sysem
Epaad Dal numbars. ang avaiable 1o evary axtansion in e griem

SPLIT

321 Spht sz permanent feature that aloes o axlensa user 1o

place a call on hokd and answer a second incoming call
Using the Split fegtune the usar can absmis Detwaan the ted cals.
This ksature mey be acoessed on all lekphones used o e Eysiem.

TOLL RESTRICTION

3,22 Tl Besiriction = 2 programmatie featune that prohions
salected extensiond from plecing unautharized kang
distance | 1o/l ) cals. Extensions can De rezincted o inlernzl calls,
kocal calis, Speed Diaf, or selesiad area codes depanding on the
Class of Service desigrated Ior thal line and £ or axiensicn.

TRANSFER

3,83 Tansle s a permanent featung thal rdnslos an eRabished

culsicie call to a diferenl exlanson. Calls may be
rranslorred  wunscreenad  {unannoersed ] o screensd
[ anngungad ). Transferred calls that are unanpwened returm 1
atlendant gfler a pragrammable penied of ime

SYSTEM PRACTICE
Part Mo. 0025110

UNIVERSAL NIGHT ANSWER

3.24 The MIGHT wey on the Amendant Mulibutlon Key

Telaphona is used during alf hours 10 pul the Seetemin the
Linbaerzal Might singear [ LIRS ) miode. Inhis mode lelsphones and
optiong axlarral pags seskens, 50 programmed durnng installaton,
can receiva indicalions ol ingoming ca2ls. The alxlity o put tha
mysiem miko the LINA mode & avalable 3l the aiendsnt’s exiensicn

cahy,

3.25 OH.Premisez Extensions [2300 lype single  lineg
tefaphones ) can ansaar Might Ringesg beand feer [he
pagng syslam. Whan mora than oo incoming GO R i fnging,
whilz the syatemn 5 in the Universa! Mighl Angesr mode (hise
tglephones will automatically access tha first incarring cal,

MNOTE: The incoming CO lines whoh wdl ing al al exdansiceg n the
Lniversal Mighl Ansear modie are programmed mediadually, Thes
alloas special lines, such as Dirgst Irwarg Linees | DILE ] o Privese
Lings ring only 2 selecied etensions @5 ey do when tha symem
i% in 1he normal daytirme mode These Specal ines willngd nng over
e paging ciguil

4. INSTALLATION
Proparalion

4.01 The oitwing paragraphs proede inslruchons lor

coatesting he 0P b 1he Syslerm squipmeaent. 1S
erommenced thay the & Cand and 13 Card KSLU be mounied on
A SepargEe mounting bosand i i et o the sysham eduwpment sl
rear 2 sepasate T1SVAC, 15 amg cutet | Figures S5e and b ). The
maximesn line loes lor the OFX = 1300 onme.

d.02 Belors proceeding wilh tha instal@lion, bures (g necessary

hardware and cables availabla, This inchedes: axter
grede plywood backboand, 25-par cable lor telco conraclion,
glandand d-conducior | quad ) station calying, grounding eirg {14
AfG ], connecling blocks | GEMTED type wilh bridging clips |,
radular jeck -[ B25 A, 625 F or equnealant } and the appeopesatea
rraunting hardware

Mount the & Card or 13 Cand KU as folows:

s Apgch the phrwood backboerd in the designaled fecanion wilh
the appropriang fasteners. Mark the equiment fapou! on the
board pEineg the metaiabon fappul drmeig § Figase 5 )

= it pifad boles ar these paints and inser! Suiiahie faslenes
havimg @ Y inch shank dlameler Screwr in fasianers walil the
cleparance befwean the festensr kead and 1he mouning
surface i Y mch,

= Fdounf the K30 an the four fesienars gnd lightan each fasemer
wnlil the KSU s secursly sitgched [o the mounfing surface.
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CO LINE
BTERFACE & Card KEU
ALoCK T T 11
Ta RJ |_
Tk
Lines | 21X

OO aTA
Black Elock
1. Ll Ter System
=N
Tn Power Supely &
Finiang Genamier

Te QX Stations i

W
To oihar
Stations

Figure 5a OPX INSTALLATION WITH 6 CARD KSU

o LIME STA  CO
H:l!.rmﬁcl: Blazk Bipck
Ta
RJ
Tilen m] 515 ':
Lines

T immranade oni fgnd of Fower Supply &
Hinging Generame

Figure 5b OPX INSTALLATION WITH 13 CARD KSU
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4,03 The Powsr Supply anag Ringing Generaior ae mownled an

the Mingedl rack of the & Card or 13 Sang KSU | Figures 2
grd 4], The Powee Senply arnd Finging Genesalod should be
mounled near the lermnal boad cn a 13 Cag K50 o facidate
CIgss '!_'.\:'I'Irlt'!l:'lli'll_L].

4,04  Bount lhres sdoiional 6EM1-50 conneciing blocks 5 the

la ol the systemn BEL when & 13 Cag KESU iz inglalag
Those BAOEKS ars 1560 10 ADDESS INa connechions an the connsciors
Fu. F2 and P4 kpcaed nside the 13 Carn <50 P and P2 provide
BCEEEE 10 spser and eloo connechons: P2 provides acoess 12 he
Fower Zupnly

4.05  Check o ensee 1hat the signon plug | P3PS 0 the main

gystent KEL or P30 P9 i an expansion cabin gl 15 wsed |,
which eorrespancs o B-3500-B serang the QPY. & conmeCisd 10
ine appeopnate station SOFX block. Peler o Section 5,
IMNGTaLLATHOMN. of the System Descrption and Instalahan Manoal.

MOTE: |1 recommended that the B-BSLLLE serwng (ke OFX be
irssrtied im the system BSLU sios 13, 12 0 9 ar JB This prevents
hawing 1o cross connecl b bad Slalon alocks 10 access the
connaciions dor the saghl DFXs Tha axpansion cabred, when
appicabie can gso be wsed, 1S ecomrmended tal e B-8500-8
b inseried nlg skt J16, Jid, 3 J0, 10 o J9 ol the expanson
cab

408  Grouno the REL ang Power Supply by connecting 2 4
ANG wire o the positve |+ ) terminal an the Power
Swpply and a cold weser pips grownd | Figures & 7 )

4407  Connect Ihe & Card or 13 Card K3 w0 Ihe Powgy Supoly
and Aing Gaenaralor as folows | Figues 6.7 )

NOTE: Chack 10 ersurg The swalches on both unds goean ihe OFF
poabion when gross conneshing. Sentches should Bean the postgn
labeied 48V when he sysberm 15 operaling

To connect the 6 Card KU 1o the Power Supply and Ringing

Generalor ( Fgure & Table 3 ):

s The A gonnections fov asch OFYX on bilosk © most be
fumpered [ lermingls 1, 3, 5 T 9 and 17 | and connecled fo
trminal 43 afsa on the C block.

» The A8 connections for eech OPK on block C must be
juimpesad | farunals 2, 4 6 8, 10 ang 12 ) and commected fo
Jerminal 44, afsg an the C block,

= Coanect termingl 44, dagigraied ag A0, fram the O Bleck in
the KEL to the & soraw termingl af the Ringing Gonssaion

= Connect farmingl 48, designated &5 A8, fom the C Block o ihe
scraw lermingl labeled 44 105 o fhe Ringing Generalon

+  Connsct lanminal 43, designaled A on the C Black to the
terminal labelad + 1V on the Ringing Generaforn

= Jumper the & lprmingl on the Finging Beneralor fo the COM
terrminal o the Ainging Ganaraior

= Connect fhe Scrse ferminal lzbeled +V on the Ringing
Gangrator o the + terminal an the Fowsr Supplp

= Connect the COM ferminal on tha Ringing Generalor 1o the
magative [« ) ferming! on the Fowar Suppoiy.

EYSTEM PRACTICE
Fart Mo, 0025110

Ta connest the 13 Card KSL ¥ ihe Powar Supply and Singing

Genprator | Figure 7, Table 4

*  Terminals 1, 4, 710, 1% 76 15889 22 [ deeignated 55 GND )
gt the Pd hipck mest be jumpered fogether and Cross
conmectsd 1o MaGERD teaminal on the TS terminal bosd in the
13 Card K51,

= Terminals 3, § 9 12, 75, 18 21 and 24 { designated a5 -485VT )
cit the P4 bipck most be jumpered together and cross
eonnested 1o e AS terming! on the T8 ferminal board in the
13 Card KL

+  Cpnnest the AR ferming! o TET farminal bosed on the 13 Card
KEL i the A fareiaal on the Ringing Genersnon

*  Connest the NG recvinal ia the +& 105 remainal on ths Rling
(S EREATF

= Conmaet the GND fermins! o the +V larmidna! on the Ring
Generaior

*  Jumper the AV termingl o the O0OM ferminal on the Ring
Genoraion

= Coect the CONM terminal an the Ainging Seneralor fa the
magative | - ) tarmingl on the Powar Suppdy.

= Connest the +V terminal on the Ringing Genaralar G the
posithve |+ ) isrmina! an e Powsr Susaly

Crossoconnections fo the & Card KSU

4,08 Conreclions trom the B-25LL-E are mage onthe & olock
| Flgurc 5 and Takde 5 jinthe & Card KSLL Liss taes par

wing 10 crass connes! the appoopriate SLU connecior Diock oo 1he

A Ekagh e & Card KSLUE For egch QFX, cross connggl clps -5

a5 leliores:

«  Crogs aoviect the GRIN wire fron the AT jegd on the signon
tiock to the T tarmingl of the A Block In the & Gerd KSL

= Crogs connect the RED wire from the AR fermina! on tha
sfathon Diock fo the A lermingl of the A block.

= (ross conmacd the BLK wirg from ihe ST lerminal on the siaton
Biock o the A terminzl of the A block.

#«  Croge connecd the YEL wire from the BR termminal on [he zra-
fion Dok fo the L dsrmingl on the & biock,

NOTE: Ch 6 on block A contams connections for internal saning
and recures no adadonal conneclions,

Crossconneciions o 12 Card KSU

409 Connections irom e B-E5LUEE are mace v conneciors
P1ang F2 Pleg a 25pr cable ingd BT exieEngiong 1-5 )

and P2 guengons §8 ] Connesiors and punch Qg fhie e

conduelons aocdading 10 S12ndard lelephony Co08 of This lwo

acichibang] S881-50 blocks o be gesgneled a5 & F1asd PF Lok

e guad wirg 1o Cross conmact the stamon ¢ OFK Block 1o the P

and P2 blaek [ Tenks 6 7 )

«  [rose: connest the GAN 'zad o AR ferminal e e slgbon
Diock 1o ferminal 13 on the P Siock.

o Crozz oonnect the AED leaod ro AT ferminal on the statien hiook
Ie ferownal 4 on tha A Slock.

= Cross cowmact ivg YEL ead do BT ferming! on ke sleron Dioek
fo ferminal 8 an the P1 Plug.

+  Cross conneci the SLK kad io A ferming! on [ha sision ook
fo fermmingl 2% on the T Pleg.

NQTE; P3 requags no adoLional winng,

410  Hepaalthe pecesdng peocedurs for each OPFX,



SYSTEM PRACTICE

April 1984
FPart Mo. 00251-10 lssue 1-1
TELLABS
. 8102 TELLAES
/0 BLOCK G RINGING 8001
A T GENERATOR POWER
44| TLK. BAT|AB OFF SLERLY
24v [T 48v
INTERRLIPTER
CONTROL QFF
48| R.G.+ |RB —— 24v [T 48v
=W =V& <o +Ve
Q0O
COM 5 T (j‘_} - %D
43| TALK |ach 105 105
GND. @2 @ @ 2
..-"—"‘H_H-H‘"'-—._.—-""‘_H
COLD WATER
FIFE GND.
LTT7

Figure 6§ COMNMNECTING 6 CARD KSU TO POWER SUPPLY AND RINGING GEMNERATOR
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Table 3 6 CARD KSU B/ C BLOCK CONMECTIONS

ELOCK B BLOCK C
LEAD TERMINAL | CLIF CLIP TERMIMNAL LEAD
FEATURE DESIG. | MUMBER (112 3lz|/2/1] HUMBER DESIG. FEATURE
B i L] m raflre| w R 1 *G
Rz 2 o Il el i 2 L8 _LIME 1
H‘ 3 L] m wnfee| m v 3 I:'G'
Rz 3 LB LR L I & | A8 LIME 2
= 5 ol B & Al
R4 = ot b ] AR ] LIME 3
B T 2 Bl ! ] D T AG
R s = i B i R 4 AB LIME &
H 5 L] r raflre| ¥ r g r-‘G
R & 10 o Bl ] i R 10 A8 LINE &
B 11 Rl i e B 11 A
R7 12 ol R o 12 A5 j__'l!"-l_E_E 4 CiF
8 13 ol Bl e Bl 13
LR 14 i Bl il I 14
8 15 ol Bl i N 15
A 16 il M 15 Pt
a 17 il el Il I 17 EZ
B 0 18 o Bl i i B I PO |- S [ - .4
LINE 1 | &1 BEY 19 1w 13 AN
A1 B2 P [l el el il Pl o1 =T
LINE 2 | 81 B&1 21 AN 21 LF1
At Bz |z ||l o] a0 LW
LINE 3 | B1 BZa 25 A0 il il 23 LFz
A1 BZ 24 ol el PO | LWz — _ .
LINE 4 | 51 B 2 b il el A 23 T LIME 1
A1 B2 Pl b i el e 25 i
LINE & | B1 B 27 B Bl il ! il B 27 T LINE 2 O
] H1_BZ 2 ol B il el A I i) A i
LINE & | 51 Ba1 29 B el el ) =1 T LINE 3 LINES
| HJ__E,E_ - -ag i r v ([veflvr| v " =0 H ]
CAS k1 o i e 31 T LINE 4
CA-E 3? r U RN ERN ] Ll 32 H Tﬁl
CAS 33 B el a3 T LINE &
CAS 34 O A A I I - N . k TELCO
CAD 4% B e 35 T LIME &
— CAS L 0 - S N S
iT a7 LGE1 LF GHD
38 b LB1 LP BAT
kL) b L2 LP GO
40 40 L2 LP BAT |
A1 41 BG FLY GHD
az S BRI FLY EAT
SFARE 43 43 Al TLE GHD
4 44 A TLE BAT
48 45 oG FLY GHD
26 . S S ———
47 47 G R GHD
4B A3 il Fis
“B 44 R BL GND
B 54 L= B

' Conmect 10 Shgd &% regquingd,
" F‘In-wiri.'lg ig lemrminated on thes cip, ne acdibonal '-'-'-rirl-g is requiried.

[y
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TB1
TELLABS
8102
10V RINGING
GENERATOR TELLABS
&1V 5 L BOO1
POWER

O AB O 2av [ TM4sv SUPPLY

INTERRUPTER

E BB E COMTROL

A v Ve 4y
L i B

OFF

E BNG O E‘I% I = 2av [ I 48v
]

| | |E $

LG
e\—-——./e ':':'J:I'I + 105 .
P |

£ 105 - + GND

O GND O : 1{6”: @/f?) @

COLD WATER
PIPE GND.

frT7

Figure 7 CONNECTING 13 CARD KSU TO POWER SUPPLY AND RINGING GEMERATOR
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Table 4 13 CARD KSU P4 COMNMECTIONS
25 Pair Cabe F4 Connecior

Conn | Coor Eiock

| Codo T m. Euncicn
2 | wHTAEw i MO

1 B WHT z

27 WHTORN = A8VT
z CERNWHT 4 EHD
2 WHTGRN 3

z GEMNWHT I3 48T
= WHTESN 7 ZMD
4 LARAT E

k] WHTSLT o A8 YT
& ELHMT 10 =MD
N | REDEW 1

3 aIEED 12 A5NT
3| BEDOEN 13 GEHD

7 ORESAED in

1 AEDHGEY n AEYT

a GRNAED WG EMD
4 FEQ-RAN w

4 BAN-RED W AHWT
35 FAED-&T A G0
i) ELHHED N
k1 BLE-EL 3| BT
ik CTNE 22 EaD
w EL-CIRK 23

12 ORR-ELE e L8 NT
34 BLHAGHN 25

] GRYALE 26

i@ GiL® ERre ar

14 ERN-BLE 28

L] BLE-SLT )

15 SURBLR )

4t YELBLU i ]

1% BLUFEL = |

L YELORN b I |

i7 CAMYEL kT |

43 YELGRN 5

18 GANYEL 55

24 VEL-EAN ]

1= BRAMYEL =

45 YELELT =3

2 SLTEL 40

di i BLL &

| BLUVID 43

47 VI-DAN 43

22 CAN0 44

] VEHGAN 45

23 GHNYO 45

=@ VERBEMN 47

2a BRI &5

50 WIDHELT &3

25 A0 50

13
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Syslem Station & Card BEU & Coard K&
Black s Shock
EEEA-E0
e — ' =
e, T —mmmmmn |- ——— — T -roTecoorc
LIME
4‘ L — — I/ g — = = oo |rmmeam e o= e e e M1 I—
WH.OR .
_! I Y 3 | T SS—— e e (N z
Of-WH
- —— — WTEaMAL | |—— — — — "2
&___ LU S R
r— =14 lrfeses oA For--- L =--——1 - ]
— -1 ] | -4 1 | |===-=--4 T4
C SRR =
I B -
At I e 1
Lo e i BRIDMNG LIRS

To E5U

Figure 8 & CARD KSU CROSSCOMMECTIONS
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Table 5 & CARD KS5U A BLOCK CONNECTIONS

BLOCK A L
OFX NUMBER P
FROM STATION LEAD TERMINAL [1/2/3[4]5]
SLL BLOCK CAEBLE DESIGHATION HUMEER o Bl B el Bl ol
STA. 1 GREEN T 1 : 1
AED A - i |
BLACE I 3 1
A1 4 |
LG 5 |
ELLLMW L 5 |
a2Ta. 2 GREEM T T
RER H a8 |
BLACK A k!
.!.'u_ == 10
LG 11 |
YELLOA I 17 | |
5T, 3 GREEN T 13 | |
RED R 4 | |
BLACK & 15 |
B - i N | '
LG 17 |
¥ELLOW L 14 |
ETA, 4 GREEN T | | |
RED ___R 0
GLACE & 21
Al i
LG 23
YELLOW I o4
5TA & GREEM T 25 . ;
AED A 28|
BLACH A a7
Al 2R
LG 28
NELLCW L i)
5T4, B GREEM T 31
RED A az |
BLACK A 3%
Al a4
LG s
YELLCYN L 36 .
I - I a3 |
T 39 |
(& 40 i
LG 41 |
|| 1
L 432 | | | |
LG 43 i
L 34 ||
WA =] 45 i [ |
R 45 1 |
=) 47 1| ]
R a4 : :
] 49 | ]
H [0} ] | |

*  Connecl to cips aid required.
v Prepaning |5 terminaied oo hes clp, no addilional wising 18 requited.
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Table 6 13 CARD K5U P1 COMMECTIONS
25 Pair Cabla P1 Carnecior Station Catle | Indmropnnes
Conn Caloe Bk

P e Tam. Fusachon T B Bk | T Tunk Infedpoe
M WrHTELY i OFKT WHTALL
| BLLAHT z A SLLANHT
7 WHEOAMN z cxT GERN

2 CIRNHT 4 CER FED
28 WHRGRH F 5 ] =

z GRIHWHT 3; 5
] VHT-BRM o 7

4 | BRI 8 s YEL

am WHTSLT a

5 EUVWHT i

H AEC-BLF 1 QP 21 WHTELU
5 BLU-AEG 12 QRN 2R BT
C RED-CAN 13 oxT EEN

7 CAN-RED e ol A 2ED
33 RED-GAN 5 Cit BLE

& GRuBED  %| %
4 REQ-RRrd 3 w

=1 EAM-RED 12 Lt YEL
s AED-SLT 12

L SLLEED 20

36 BB = aF T ) WHTELL
71 AR o 0P 3R SLLWHT
¥ B ORN 3 cxT GRy

12 O8N ELK 4 L RED

i Bk 5EN 5 cxy BLK

13 chvealk || ==
A BLE-3AN g i

14 oL 28 ] wIL
0 | aLKELT 4

1= SLTELK 30

& YELELL k1| OF 4T WHTELL
k14 ELLUYEL 32 NP S ELLAWHT
43 TELDEH 33 T GHN

T ORMAEL b xR REC

43 YEL-ERN - 55 =13 oLk

g GRNEEL = =

& YELBRN = ar

13 EANYEL i it TEL

L5 TELELT kL]

20 ELTYEL 40
i WiGHELY & OFE ST WHTALL
| TIIET S 42 [IF% SR BLLMANHT
] VRN 43 cx1 (et X
zz DENYID - E1 CE A RED
Al yED-CREN - an CXT EL=
a AN 'é, &5

a5 VE-EAN a7

24 BANG u5 g TEL

L0 WIDHELT ]

25 SUVED W

® Proades POMERCONTADL 3gnas b e cosioe nmpes
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Table 7 13 CARD KSU P2 CONMECTIONS
#h Pak Cabis F2 Connegin Htavon Cable | Inenconnes)
Conn Coicr Sk

Pin Code i Furncticmn o Slation Block | T Funk Imilace
F WHTBLL 1 oFEET WHT.ELL
| BLUWHT z 7R G BLLMWHT
£ WHTORN 3 1 AN

2 R T £ A BED

i) WHFGERN 5 E oy ] BLEK

a GERWHT E b

=% WHTESN = 7

4 SANWHT g CEt L

m WHTELT e

E ST ]

o o BRI n apx 7T WHT-ELU
[ B gmED [ [REE BLLAHT
az SEDOAN =] R T AN

T ORNEED 14 EXA HED

33 REDGRN - 15 CEq GLE

8 GRNAED g 1§

24 REC-ERN W

9 EBAN-AED ] La YEL

k- RED-SLT "]

] SUL-RED 20

26 BLAELL = QP ET WHT.ELU
1 ELLL.ELK 2 O & BLUWHT
=7 BLE.OFN 23 oHT GAN

12 CAMELE 28 oA RED

38 BLEGAN - 25 Erin ] BLHE

13 GANBLY E

25 BLK.EAN ar

18 BRN B 23 Ty wEL

a0 BLEELT 23

15 LSIMELK 3

41 TELBLL n

¥ BLUYEL az

az YELORN a3

i CRNYEL K1)

aj YELRAN % L)

6 SRKYEL 35

a4 YEL.SAN RH

-] BRMYEL aaE

a5 YELELT i |

30 STVEL a0

45 WIRELL a1

21 BLUAIO Lz

ar VEI-CAN 43

22 SRR i

&5 WAN A5

23 SRKYD 48
& VIO-ERM ar

Pa BRI 48
5] VIELT 25
5 SLTWID 50

1 Frovaces, FOWLHEDONTROL pgrae = e slectonc rngar
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PCA Strapping

4.11  One Ba3ULB PCE ig required 10 serve the mammsm of

eghi exlansions. The PCB must be sirapped o the 2.3
poste b indizate that single ing slephones ang used [ Figue 3.
The SLUPCE can be inserted in any gation position [nthe main
or expansion cabined | if used ). Howawvar it i racommeancad thal
the PLE e inserled ina postion whara one 25 pair cable out of

he KSL serees 2l B slation ports. This preverds oross conracling
el Salion Eocks 1o acoess the B OFXs,

4,12 The BOFCA PCEB sarvas one OF Premises exlersion. |
mu be sirappad for the desired ring mode, Sap E1 and
E2 5o pronadie {he Mars ring mode | 1 second on; 3 seconds off ),
Strap E2 and B3t prowide the Extend ning mode [ 2 seconds on;
2 satonds oll | [ Figuee 100, An OFX with & lenger op may redring
he Extend Sirapping 10 ensurg props ring detection,

Connaclions fo Tislco

413 Each OP¥ requires ane GPE line Access 1o OFX lirkes ane

pravidied on the P21y connading Block with GO lines, The
QP linel s ) s dedgnatad as 1M, Plug a lemak: endad 25-pair
cable inla the ek BJ21E, Punch down Ireg Sdnangtlans inlo a
GER-50 connecling biock 1 be desigrated as CO Ling Inledace
ook,

Cigroirg] fhet & Cargd KU 1o the QP hines @5 Saliows | Takle 3 )

»  Crofs conoes! dpmingls 25038 i ihe O Black, depending on
g roemlaaee of DX fines risguived), o the terminals lor the OFX
fnes an the OGO Line Infedace Sioci.

Connect the 13 Card KEL depending an the number of CFX INES

raguired, 25 follgws | Tables G, 7 )

*  Cross connest fermingls 1 and 2 e OFK e 1) 19 and 12 for
OPY e 20 derminals 27 ang 22 for OFX ime 3) ferminals 31
ard 3 for QPX fne 4 and dgrminals 47 andg 42 for DPX ine 5
cvt The P Black e the 0O Ling dnterface Biock,

n Gross connec! ferminads 1 amnd 2 for OFX [ine B ianmingls 17
and T2 for OPX ling T avvd farminals 27 and 22 for OFX lna §
ot PR Black to the G0 Livg interlacs Black,

i Premises Exfension

414 The seme insizlalion procedurss ame wsed when
connecling an On Premises Exlenson { ONX ] The
Iekeptone usad as an OMX & connacied 1o the terrminls on the C
hkack { ex P1 and P2 block ) that ane normaly cennected o the GO

Lire= Inlerace Biock,

April 198
I55u8 1-

5. CIRCUIT DESCRIPTION
Gonen
501 Anoncard volage reguiais proades 12 vols DC o powe

all logic circuns, OFX Tip and OFX Fong are rolacied b
rrcal-cuicle varistors [ MOWS ) againg possinie bohining sthikes,

Hiher o Figure 17 Tor elecincal ponnections o OFX sdsplor,

502  Ring Equivelence Mumber { REM ) considerations whel

connecting of-premize sstons are provided in Figune 12

Figurg 12 shows tha ralaticnsnp babween tha ring anable signat
tound oovone SLU card. The ring equivalence number { AEM j<
the stalion pairs shown{land 2L (Jand 4 ), (Sand G ). [ 7 am
B) must not excead G08, when both slalicns in each pair
aodressed o ning at the same ime

Call Qriginating

503 Whenthe OFX slation connesied 1o the agapliar & sigralke

b the system, the Rirg Delect Cinguil Seoses The chand
in DG owotage (from 2200005 w SVOIC ) on kg SLL Tig fed
redgrenced 1 SLU BLK and gengranes 8 Ring Enalile signal. Th
Hirg Egkay Do vy uges s Exable s D furn o the Fllng
Felay [ AR} This welay apples GHOD @ OPX Tig and nnges
gaeneraton { 90VAL @ 20Hz ) 10 DFE Fing. A sliap oplan o
provided lor 2 modes of noging: Merm 1 sscong on, 3 2econd
alf ] ar Extand (2 secands on, 2 seconds o ) Ties opian -
provided Decause 1 2e00nd may i Be ag entugh r rekabh
Ny JeIEcion by sermcde equipment on lang 1oops. The nngey
generales mos e bigsea o -48 voks DC. When the celled parl
goes olff hook, 8 QG awrent s generatea. The Ring Tig Circu
sy thig surnenl and generales 2 Heszl sxgnal which shils off the
ricwg rizlay. The lals geh g new esiznisheo

Call Answesing

504 When ke OFX stahon goss of hoos, a DO curerd of 3

kxas! 20ma o Ihnowgh e bameryg-deed ool | T1 Jano th
e resistors § Figure 13 ). Ths current 5 geleciad by the Loop
Gurrent Deecion The ceiecior ciosas a DC path across SLU Ty
and SLU Rng. Curenl fows through this path and an ofl hoeol
oondinon & oeleced on the SLU cad. Syslem IO il ione e
e a1 e OPE s1pt0a.
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SYSTEM PRACTICE

F2 FiFL

L

EEC]
3 —IF- El
Ed

FUSES

SINGLE LINE PCB

Figure & B-85LL-B PCE

STRAP ExEQ
Fisd hgam moode | U escond o D b oM
sTnalr E2ED

Faé Eadg™) Mo | 3 ecoodi o0 2 deDEnd OF

Figure 10 B-OPX-A FCB WITH STRAP QPTIONS
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MAIN
SYSTEM

oDx0O Ccrw

Aporil 1984
Iszwe 1-1
SLU GRN {TIP]>1E
OPX TIP
SLU RED (RING )|, OPX 14 >
- ADAPTOR
SLUBLK %16 (B-OBX-A) OPX RING .
SLU YEL Je 3 e
3 18 10
A a~
- RING
GMND i GEM.
e -48y- 90v, 20 Hz
POWER RING
SUPPLY | |GENERATOR

Figure 11 ELECTRICAL CONNECTIONS TO B-OFX-A PCB
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‘ RING RING STA
ENA ENA P

RING RING A
ENA ENA 314
RING RING
ENA ENA | Lai s X E?I‘ﬂé

RING | RING | STA
ENA ENA | 7.8

Figure 12 B-83LU-B RING ENABLE CYCLES
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