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TC-8 DS
ELECTRONIC KEY TELEPHONE SYSTEM

SECTION 1, GENERAL DESCRIPTION

1. INTRODUCTIOHN

1,01 The GENERAL DESCRIPTION Section provides basic information
pertaining to the TC-8 DS Key Telephone system. It describes the
various components of & system, available stetion instruments,
system apecifications, site requirements and Federal
Communications Commissicen/telephone company requirementas,.

1.02 This paragraph is reserved for summarizing major revisions
to thia section,.

2. SYSTEM DEECRIPTION

2.01 The TC=8 D5 is an Electronic Fey Telephone System (EKTS)
with distributed processing thet uses a ZBQ microprocesscr as the
-ﬁ main processor &nd edditionel precessers for tesk-sharing between
' the Main Precessing Unit (A-MPU-B) and the station Printed Circuit
Boards (PCBa)., The system also uses space division matrix,

2.02 This system has & maximum capecity of 2 Direct Station
Selection (DS3) consoles, 2 Busy Lamp Fields (BLF), 15 Line Ring
Groups, 20 stations, each having DSE capabilities [except for
single-line telephones), and 4 Intercom (ICHM) talkpaths. The
system accomodates B common CO lines, a combination of &4 Private
Lines or Hetlines and Dusl Tone Multi=Frequency (DTMF) or pulse
signals on CO lines. Privacy ie provided on all internal and
external calls.

2.03 Up to five designated stations can provide service durimg &
lecal power failure, Statfione having & power faill key (TC-IIFF)
telephone can be used to make and recelve calls in & power
failure. Standard key telephones, when designated as PF statiens,
can only be used to receive calls during a power failure and must
be equipped with an external ringer to provide ap sudible signel,
These telephones operate normelly in a power-on condition,

2,06 The fellowing paragraphs provide a8 summary of the major
components te be detgiled in subsequent sections.



EEY SERVICE UNIT & POWER SUPPLY

2,05 The Key Service Unit (KESU) and Power Supply (PSU) for the
TC-& DS System are wall-moumted, The ESU i8 eguipped with
replaceable Frinted Circuit Boards (PCBs) that control the
ayetem.

TELEPHONE INSTRUMENTS

£.06 The TC-B DS System uses the fellowing telephone
instruments: TC~12, TC-22, TC=22 FF, Attendant DE5 conzole and a
standard single line telephone.

2,07 The electronic key telephone used in the TC-8 DS systen

is available in twe configurations: TO-12 (Figure 1=1), and TC-
22 (Figure 1-2), Each provides access to system features;
hewever, the number of aveilable DSS keys varies with the
telephone used,

Single Line Telephone

2.08 A standard Single Line Telephone (Figure 1-3) can be used
at an off-premise station or in case of power failure.

Attendant DRSS Consele

2,09 The Attendant D33 Caonsole (TC-8/TC-12) (Figure 1=&)
provides direct access to all stations and is required to program
the system. The conscle has a Busy Lamp Field (BLF) that
diaplays the status of each station, The console also has keya
to access paging zones, night tranafer, call transfer and message
walting.

3. SPECIFICATIONS
3.01 Refer te table 1-1 for techniecal apecifications.

Table 1-1: TC-B DS Specifications

CO/PBY Lines a
Ztations 20
Intercom Paths 4
Private Lines and/er &
Hot Lines

Attendant DES Censoles 2 (each console uses 1 station pesition)
Cable Requirements: 2 twisted pair 1000 feet, 244WG 1500 feet 22AWC

Power Eenguirements:

Fower Supply:

Input: 113 VAC 60 Hz 350 watts
Qutput te ESU:



Flgure 1-1 TC-12 ELECTROMIC KEY TELEPHONE



Figure 1-2 TC-22 ELECTRONIC KEY TELEPHOMNE
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Figura 1-3 SINGLE LINE TELEPHOME
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Designation Velts DO Amperes DC

T30 21 4,54
R24V 20 1.3A
T15V 14,7 1.84A
A15V 14,7 0.14
215V 14,7 0.14
ABT .5V 7.4 10mA
SBT .oV 7.4 10m4
L5Y 4.8 3.04
ERS * 20m4

Iimensions and welghts:
KSU: 15.8" ¥ 15.5" ¥ 11.6 ™
Power Supply: 11.8" X 16.1" X %.6" 3551lbs.

Switching Principle:
Space division matrix with stored programs and space
divisicon switching and ZED micropreocessor.

Environmental cperating conditions:
Temp: & to 38 degrees C. 40 to 100 degrees F.
Humidity: 5=95% relative, condensing.

4. SITE REQUIREMENTS

4,01 The ES5U should be installed in & clean, dry, secure
location that prevents access by unauthorized personnel. This
locatien should comply with Bell Functional Product Class
Criterism of September, 1978 in publication PUE 48002 as stated in
3.4.3.2, paragraph C —— Indoors With Envircnmental Centrol. The
room must have adeguate ventilation and have & temperature range
of 4 to 38 degrees C (40 to 100 degreea F) with 5 to 953
noncondensing relative humidity.

KOTE: Svstem component 1ife is related to operating temperature.
LOWEE TEMFEEATURE = HIGHER RELIABILITY.

.02 The installation site should have ample room to mount the
ESU and P30 on the wall along with the necessary connecting
blecks and any ancillary equipment, The installatien site should
not be located near dry copiers (static electricity), heavy
mechinery or in an area likely to be flooded (basement level).

4,03 The customer must provide a dedicated three-wire 115VAC,
60Hz 15 ampere circuit. A separate earth ground is reguired im
additien to the third-wire ground on the AC circudt. If a music
source or an optional external paging system is to be installed,
it must be cennected to an AC circuit ether than the dedicated AC
line.

4,04 The equipment generates and is susceptible teo radio
frequency energy. FRefer to SECTION 5, for details.



5., FCC AND TELCO REQUIREMENTS

5.01 PRules and regulaticns for the operation and installation of
privately ewned telephone equipment have been established by the
Federal Communications Commission (FCC)., According te Part 68
(Connection of Terminal Equipment to the Telephone Network) and
its amendments, several actions are required before and during
installation of customer-previded telephone equipment. These
actiens include the following:

Norification to Telco

5.02 As owner of this telephone system, you must give the
following information to the operating telephone company before
connecting er disconnecting it:

1. Sufficient notice of your intention te use privately owned
telephone equipment.

2. The particular lines to be used (telephone numbers xxx-xxxx
throvgh xzx-xxxx).

3., Model: TC-B
FCC Registration Number: BJ286G-68581-EF-E

Ringer Equivalence: 0.4F

Power Failure Telephone TC-22 PF
Finger Equivalence: 1.3B

Certification of Installer

2.03 Connection of this system Lo telephone company lines must
be made with FCOU approved plugs and jacks. When the system is
equipped with power failure the installer must be certified.
Classes for certification are available through
TIE/communications, Inc, and its Regional Offices.

Incidence of Harm

>.04 If customer~-provided equipment is causing harm Lo the
telephone network, the telephone company must, whenever
practical, notify the customer that service may be temporarily
discontinued. The telephone company must alse attempt to inform
the customer before actually disconnecting service, The
telephone company must provide customers with an opportunity

te correct the problem and must advise custemers of their right
te bring complaint procedures before the FCC.

1-8
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TC-8 DS
ELECTRONIC KEY TELEPHONE SYSTEM

SECTION 2, FEATURES

L. INTRODUCTIORN

1.01 The FEATURES section provides informaticon on the features of
the TC-8 DS System, This section defines the features by their
use, describes the telephones and provides instructions for

uging the features.

1.02 This paragraph is reserved for supmarizing major revisions
to this section.

2. TELEPHONE IKSTRUMENTS

2. 01 The TC-8 DS System uses the following telephenes: TC-12,
TC-72, TC-22 Power Failure Telephone (PFY, Attendant D35
) Console and Single Line Telephone.

2.02 FEey telephones include the TC-12, TC-22 and the TC-22 Power
Failure Telephone {(Figure 2-1}. These telephones conptain &
lgudspeaker for tone signaling and a micrephone for Handsiree
{HF) Answerback during intercom calls. In addition te the
standard dial pad, there are keys that provide access to CO
lines, system and station features, and special functioms.
Various keys are equipped with an LED tao indicate the status of
the call or feature., Visual and audible gignals previde varicus
tone and flash patterns that distinguish ocutside, Intercom ([ICM]
and paping calls (Tables 2-1 and 2-2), 4 volume control adjusts
the lpudspeaker and music/paging volume. The TC-22 Power Failure
Telephone provides circuitry required for pewer failure operation
and is available in two configurationa. The TC-22 Power Failure
Tone (PFT) Telephone is used during & power failure in systems
requiring DTMF signaling. The TC-22 Power Failure Pulse (FFF)
Telephone is used during 2 power failure in systems requiring
pulse signaling.

2.0% The Attendant DSS Console has a PBusy-Lamp-Field (BLF)
providing the attendant with the status of each statien, D35
keys for direct access te all the stations, paging keys for
acress to internal and external paging zones and night transfer
and message waiting. The conscle is also equipped with =a digital
display that indicates calls requiring attendant processing.

2-1
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2.04 The single line telephone can be used at an off-premise
sration or in case of a power failure. Refer to Sectien 9,
OPTIONAL EQUIFMENT, far installation and operation of the single
line telephone as an off premise station. Refer to Sectiom 3,
TKSTALLATION, for operation of the single line telephone as &
pewer failure station.

3. TYPES OF FEATURES

4 .01 Each feature is one of three types: permanent,
programmable or optignal. The fellewing paragraphs describe each

LYpe.

.02 Permanent features are intrinsic¢ toe the system hardware and
cannot be altered by prograoming.

3.0% There are twe prograsmable types of features, system=
programmable and user-progragmable.

3.04 Opticnal features require the installation of additional
eguipment.

4, FEATURES

4.01 The following paragraphs provide instructions for operating
features from the TC-12 and TG-22 telephones.

AKNSWERING A CALL

4.02 Incoming calls can be answered at any gtation. Incoming
calls previde a distinctive signal and flash rate on the line key
associnted with the incoming call. Frogramming determines which
stations recelve the signal.

To answer a call:

-¥Lift handset.
-¥Press flashing line key.

PLACING AK OQUTSIDE CALL

4.0% Outside calls can be initiated from any statiom providing
programming for the station does neot restrict the outgeing call.

To Flace & Call:

-#Lift handset.
-#Press idle CO Line key.
=#Dial the telephone number,



MICROPHONE MUTE

4.04 Microphene Mute is a permanent feature that provides
privacy at a statien in the Handsfree Answerback sode during an
Intercom (ICM) conversation. While engaged, Microphone Mute
disables the micreophone and prevents a calliag party from hearing
what 13 being =zaid at thae stacion,

To activate Microphone Mute while in the Hendafree Answerback
mord ik

-#Fress DND key.t

f If station is programmed for Do Not Disturb, press DND key
twice.

To return to Handsfree Answerback mode:
-*Press DND key.

MONITOR

4.05 Monitor is s permanent feature which permits a user ta diael
a number without lifting the handser. It alse allows the user,
while on hold from ar ocutside party, te monitor the call with the
handset on hook. The wser ean hear through the telephone speaker

when the gutside Party returns to the call, but must liftt the
handset to talk to the cutside party.

To dial a call withour lifting handset:
-*Press the MON key.

-*Press idle CO Line key.

-*0ial number.

~*Lift handset to talk and he heard.

Te monitor while on hold:

-*Preas HON kev.
-*Hang up handset,

To disengage the MONITOR featuyre:

—*Lift handset or press MON key to disconnect.

HOLD

4,06 Hold is g rermanent feature to place a call in & témporary

waiting conditien. There are twe types of Hold: I-Hold and
Exclusive Held,
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I-Hold

&.07 I-Held is a comzmon hold. A <z2ll placed on I-Hold can be
answered at any statien im the system. The apprepriate line
provides an I-Hold indication by flashing fast at the telephone
where the call was placed on hold. The line flashes more slowly
at all other telephanes.

To put call on hold:
-#Press HOLD kev.
Exeluzive Hold

.08 Exclusive Hold places a ecall on hold and prevents that call
frem being answered at any other station, The sppropriate line
key provides & distinctive indication at the telephone where the
call was placed on held. Cther telephones receive a steady line
busy indication. The call can only be retrieved at the station
where the call was originally put on hold.

To put & call on Exelusive Hold:
~#Press HOLD key twice.
I=HOLD REMIMDEE

4.09 I-Hold Reminder is a programmable feature which provides a
timed reminder signal for calls left on hold by 2 station for
longer than a programmed amount of Cime.

EXCLUSIVE HOLD EECALL

4.10 Exclusive Held Recall is a prograsmable feature which
provides a recall signal should a call be left on Exclusive Hold
longer than a programmed emount of time.

EXCLUSIVE HOLD TRANSFER

4,11 Exclusive Hold Transfer is a programmable feature that
transfers a call left on Exclusive Hold back to the attendant
after a programmed recall time.

ABANDONED CALL EELEASE

4.12 Abandoned Call Release is a permanent feature which returns
8 line to an idle condition if an outside party waiting on hold
hangs up. This occurs when a momentary open-loop disconnect of
90 milliseconds or more is given from the telco ocffice.



INTERCOH

4,13 The Intercom fezture is used to call another station. Eey ~ )
telephones have an TCM key that illuminates when placing intercom

calls. Calls can be placed so that the called party answers

handsfree or privately, with the handset.

To place an intercem call that can be answered handsfree:

~-¥l1ift handset.

~-¥Presg ICHM key,

~¥01al station numhbher,

-¥Wait for splash tone and then speak.

KOTE: A double splash tone iz heard when the called station is im
the microphone mute mode.

To place an intercom call that must be answered with the handset:

=¥Lift hand=et.
-¥Press ICHM key.
=#linl station number,
=#Dial 1.

Handsfree Eeply
To answer a Handsfree Intercom Call:

=¥Answer voice announcement through micrephone,

Frivate Reply
To answer an Intercom ring signal, or for a private conversation

when currently in the handsfree mode:

~#¥Lift handset.
-#¥Press ICHM kevy.

INTERCOM TIMEOQUT '

4.14 Intercom Timeout is a permanent feature providing a ferced

release of stations that access an ICM link, but deo not dial T
within five seconds. This prevents an ICM link from being R
accidentally wunavailable. P
DIRECT STATION SELECTION T
4.15 Key telephones have keys which function as Direct Statien -
Selection (D38) keys to provide rapid intercom access to a =7
particular station., Fourteen statien npumbers can be assigned at

the TC-22 key telephone. Four numbers can be assigned at the TC- Tt
12 key telephone. The number of keys available for use as DSE is He
affected by privete line, hotline and flash key assignmentcs, ti

Line keys %-22 can function as the DEE keys on the TC-12
telephone and line keys 9-12 can function as D35 keys on the TOC-

12 telephone.
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To program a DES key:

-%#Lift handset.

-*Press DC key.

-*¥Press deszsired D55 kevy.
~¥Dial station number.
=¥Press DO key.

To place an intercom call using Direct Station Belection:

-*Lift handset.
-%Pregss appropriate DES key.

ALTERNATE FPOINT ANGWER

4,16 Alternate Point Answer is a permanent feature which permits
an ICM call te be answered from a station other than the called
station,

T answer & €£all to another =station:

-¥[1ft handset.
—#01al ICM number of celled station.

TREANSFER

4,17 Transfer is a permanent festure used to send an cutslde
call from cne stetion to mnother. A call on a common C0 line can
bte transferred using the dial intercom or the DEE keys, The
station where the transfer was originated will receive a reoinder
tone Lf the called station does not answer after a programmed
time.,

Te transfer & call uwsing the dial intercom:

-*Press ICM key. Call placed on Hold.
=#Nial =tatien number
=Fhinnounce tranafer and line number.

The station that initiasted the transafer receives an I-Hold

Feminder signal if the call is unanswered after a programmed
period of time.

To transfer a call using the DSS keys:

-#Press appropriate D55 key. Call placed on Hold.
-®Announce transfer and line number,

The station that iniltiated the transfer will receive an Exclusive
Hold Eecall szignal 1f the call 1z unanswered after a programmed
time period.



FAGIKG

4.18 Paging is a progremmable feature. There are three types of
paging: All Call, TInternal Zone Page and Optional External

Paging.
£.19 All Call paging is broadcasted to all speakers and stations
programped to receive paging announcements.

To vuse ALl Call:

-*Lift handset.
~*Press ICH key.
-*Dial 80.

~#Make announcement .
-*Hang up.

4,20 Internal Zone Page provides paging to a2 select group of
stalicns.

Toe use Zone Page:

-#1ift handser.
~*Press ICH key.

=#Nligl desired zone (81
=*Make announcement.

- B4}

-#*Hang up.
Jomes s
81 Zeoepe 1
82 Fone 2
83 Fone 3
B4 Zome 4

4,21 External Paging requires optional customer provided
speakers or equipment.

To use External faone Page:

-#[Lift handset.
-#Press LCHM key.

-#Dial desired zomne (A5, 86).
~-#Malk ANNouUnNCcement.

-#Hang up.

Jones:
85 External Zone 1
g6 Exteranl Fone 2
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MEET-ME-CONFERENCE

4.27 Meet-Me-Conference is & prograpmable feature allowing up =0
five internal parties to join & conferemce with only one requast.

Ta initiate a Meet-Me-Conference:

-#Lift handset.

- %¥Press JUM key.

-%¥0ial page zZone.

-#Tnstruct party/parties te meet you.
~*¥Press ADD ON kevy.

To join conference:

-%Lift handset.
-%Nhial A&.

NOTE: Farties must join the conference within 30 seconds during
which time the paged zone is held busy.

MEET-ME-ANSWER ON PAGING

4.2% Meet-Me—-Anaswer On Paging is & prograsmable feature Lhat
enables a user to locate a specific person by paging and then
establish & private handset te handset cenversation,

To initiate a Meet-Me-Answer page!

-#Lift handset.

-#Prezs ICH key.

-#lial desired zone,
-®#Instruct party to meet you.
-%Press ¥,

Toe respond from any telephene in the zone:

-#Lift handset.
—#1ial &,

NOTE: Party must respond within 30 seconds during which time the
paged zone is held busy.

NON-PAGING STATIONS

4,24 Non-Paging Stations is a programmable feature for specified
stations not to receive paging announcements. This feature is
automatic when programmed.

CONFEREMCE

4.25 Conference is a permanent festure which allows three-way
conversations: two outside calls &and one internal statiom, or one
outside call ané three internal staticns. An alert tone can be
heard as each party is added.
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To add an outside call to a canference:

=#Flace initial outside call,
-#Fress ADD ON key.

=#%0g KOT hang up.
~#Place second call on another €0 line.

-#*Press ADD ON key.

Te add an intermal party to & conference:

—%Place initial cutside cmll.

-#Press ADD=0N kev.
~#%Press ICHM key. Listen for disl tone,

-%0ial extension number and announce conference,

—%Press ADD=0ON key when the called staction joins the conference,

To join conference, called extension must;

=%Lift handset.
-*¥Press ICH key.

LAST NUMEBER REDIAL
4,26 Laszt HNumber Eedial is a permanent festure which
The number

automaticelly stores the last telephone number dialed.
is stored whether the call waz answered, not answered or busy.

Te dial last number:

-*[ift handset.
=¥Press idle CO Line or ICH key.

=%¥Press DO key.
-¥Dial ¥,

SAVE LAST NUMEER

£.27 Save Last Number is an optional feasture alleowing the last
number dialed to be saved and easily accesszed when needed. The

number remaing in memory until it iz replaced.
To save a number after dialing:

-%Press DC.
—-%Digl #.

Te dial the zaved number:

=¥Prpss DO,
~E#0ial 0.



SPEED DIALING

4,28 Speed Dialing is a opbtienal feature that permits
gutomatic dialing of stored telephone numbers. There are two
:ypes of Speed Dialing: Station and System Speed Dialing.

Station Speed Dial

4.79 Each station programs individual speed dialing numbers A
meximem of ten numbers, up ¢ 16 digits each, can be stored.

T store a number:

-#Lift handset.

~#Preas DC key.

~#Nial bin number (10-1%9).

-¥0igl telephone number.

-*¥Hang up.

¥4 stop can be inserted by dialing #£.

To dial a stored number:

-¥Lift handset.

~%#Press idle Line kevy.

-*#Press DC key.

~#Dinl bin number {(10-19).

-%]f a stop is encountered, press * to restart dialng.

System Speed Dial

4L.30 A maxievm of 80 numbers, with up to 16 digits each, can be
programmed into the system at & station pssipgned during system
programming. These numbers are available to every station that
is not restricted by programming.

Te store System Speed Disl numbers at the assigned station:

-#Lift handset.

-#Press DC key.

~#0ial bin number {(20-9%).

-%Dial telephone number.

~*Hang up.

-%#4 step can be inserted by dialing #.

To dial a System speed Dial number from any nonrestricted
araciomn:

-¥Lift handset.

-#FPresg C0 Line key.

-#FPress DC.

~#Dizl Bin number {(20-99).

-#Tf a smtop is encountered, press * to restart dialimg.

£=11



QUEUING

4.31 Queuing is a programmable feature that enables & station to
queue (wait in line) for an outside line when all lines in a
Queue Group are busy. When a line in the group becomes
available, the next station on gqueue receives ring tone and the
line key flashes. The system autematically sipgnals the stations
in the order they joined the queue, when the line becomes
available. If the line is not accessed withim 20 seconds, then
the line iz made available to the next station in the queue.
Jueuing c&n be used to farce outside calls to he made on specific
lines (i.e. WATS, FX, etc.). If the next statien in the queue is
busy,; then the line is offered to the tollowing statien. When
the bypassed station becomes idle, the line is offered again.

NOTE: The Attendant statien has priority on a gqueue., A line is
cffered to the Attendant station first.

To queue for am outside line:

-¥Lift handset.

-¥Presa ICM key.

-*¥Press #,

—-#Dial Queue Group number 1-4, Listen for dial tone to determine
if request is accepted.

~*Hang up. When line becomes available telephone will ring.

+ICH Dial tone indicates station is gueued; ICM busy tone
indicates gqueue is full. Each queue group has eight peositions and
8 station can join a queue only once,

To respond to queue signal:

-*¥Lift handset,
-#Press flashing C0 line key.

CALLBACE

4.32 Callback is & permanent feature which allows the user to
leave a callback request when an ICM call is placed to a busy
station. When the called station is available, the gystem
signals the party origimating the callback request with an
audible teme. If the originating party does not respond to the
signal within 20 seconds, the callback is cancelled. When the
originating party lifts the handset, the ecalled statien is
signaled with an ICM ring tone and a flashing ICM key. A&
callback request will not be accepted if the called station is
free, is in the DND mede, or has already accepted a callback
request. FEach statien can accept only one callback request at a
time,
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Ta leave & Callback after placing = call and receiving a busy
indication:

—#Prpgs ¥,
~¥Hang up.

NOTE: TICM dial tone is audible for 3 seconds if the request is
accepted, ne change in signal is heard when request is denied.

When the telephone rings:

-#Pick up handset.

To cancel & Callback request:

~®#Lift handset.

=#Press *,

-%#Dial previously called statiom.

-¥Hang up handset.

MESSAGE WAITING

4,33 Messape Waiting is a permanent feature which causes the
HOLD key at a station te flash if the party has a message walting
at the DSS console.

To respond to message waiting indicaticn:

-#Lifr handset.

-#Press ICH key.

—'*]}iﬂ-l 1l1|‘|.

HOTLINE

&.%4 Hotline (HL) is an cpticonal feature which provides a
station with instant sccess to ancther station. Only Lwe stations
can have access to a specific hotline.

To call the other station assigned to the hotline:

-*¥Lift handset.
-*Press HL key.

The called party receives a unique audible signal which ie five
bursts of ICH ring tone.

To respond to & HL call:

-*¥Lift handset.
-#Press HL key.

2-13



DO NOT DISTURE

4.35 Do Net Disturb {(DND) iz a programmable feature which blocks
gll ipcoming audible =zignals for CO and TOM cells te & sztation.
Callers attempting to reach a statien that has invoked DND will
receive reorder tene. Only the attendant or Hotline partner can
override DND if DE5S override is assigned. Only the Hotline
partner or the attemaant, if D55 gverride is assigned, can
cverride Lhe DHD feature,

Te inlitiate DND:
-EPress DND key.
To terminate DND:

-#Press DND key twice.t

TPressing the key only once places statien in the Microphone
Mute mode.

EXECUTIVE CALL FORWARD

4.36 Exccutive Call Forward is & programmeble feature that can
be wsed in conjunction with the DND feature. Executive Call
Forward sends certain cells made to a station in the DND mode to
ancther designated station. The station in the DND mode
(executive station) only receives Hotlime calls. Private line
calls, ICM calls and calls extended by the attendant are
forwarded to the designated station (executive partner).

To activate Executive Call Forward:

~¥Press DND key.

If a call is made to the executive's Private Line and the
executive partner's cerrespending €0 line is busy, then a
visual signal is given eomr that seme line key at the partner's

station.
BARGE-IN

CAUTTON: Unautherized monitoring of calls using the Barge-In
feature may be interpreted as an invasion of privacy.

.37 Barge-In is a programmable feature which permits any number
of stations to be programmed to override the permanent Frivacy
feature. Only cemmon CO line calls in progress are subject to
Earge-In, without the normel alert tome,

To Barge-In en line:

-®Lift handset.
-¥FPress CO Key for line te be entered.
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FRIVATE LINE

4,38 Private Lime is an optional feature requiring programming
which reservez a CO0 line for exclusive use by & specific station.
411 incoming or outgeoing calls are handled at the statign
pregrammed for the Private Line. Any Fey Telephone can have one
Frivate Line. Up te four PFrivate Lines can be assigned in the
system. A private line cgll can only be tramsferred using the
Add-0n key and only one station can joinm & conference with a
private line.

Te answer a call on the Private Line:

-¥L4ift handset.
-¥Fress C0 Line key assigned as the Private Line.

To place a call on the Privacre Line:

-®#Lift handset,

-¥Press C0 line kev dezignated as Private Line,
-#Dlial telephone number.

FLASH KEY

4£.39 Flash Key is a programmable feature intended for PEBEX
transfer, when pressed transfer dial tone is received.

Toe receive dial tone:

~¥Press FL key.

BACEGROUND MUSIC

4,40 Background Mugic (BGM) is an optional feature which
provides music through the loudspeakers in the system telephones,
Music can also be provided through the paging system. The
customer must provide the music source {(i.e. radice, tuner, Cape
deck, piped-in-music, ete.).

To hear BGM:

-¥Press & while telephone is idle.

To zilence BGM:

-%Press #.

MUSIC=ON=HOLD

4,4] Music=0On=-Hold (MOH) is a permanent feature which provides
internal swvonthesized music or optienal music from the BGM saurce

to lines placed on heold. This feature is automatic with system
instaellation.

Z-15
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TOLL RESTRICTION

4.42 Toll Restriction is a programmable feature prohibiting
selected stations from placing unauvthorized toll calls. GStations
can be restricted to internal calls, local calls or selected
area cocdes depending on the ¢lass of service designated for that

station.

"o" & "1™ TOLL RESTRICTION

L.4%  N"oM g "1V Tail Restriction is a proprammable feature which
allows or disallows calls vhen the second digit disled is a i
or a "1", ZSome central office codes may have a "o oo "1V asz the
second digit making thisz restriction is undesirable,

RESTRICTED QUEUE .GROUPS

4,45 Restricbted Quewe Groups is a programmable feature
restricting stations frem dialing on specified CO lines, Up to
three queuwe groups can be assigned., This feature is aubomatic

when programmed,
OFF FPREMISE STATIONS

4 .45 Off-Fremisze Stations (OPS) is en optional feature allowing
ginpgle line telephones to be installed away from the Key Service
Unit (ESU)} locatien. For operaticn of OF equipment refer to

section 9--0FTIONAL EQUIPMENT.

FOWER FAILURE TRANSFER

4.46 Power Failure Transfer is an optional feature allowing up
to five stations to make and/or receive calla deuring a local
power failure. The type of telephone installed determines whether
the telephone can be used to make or receive calls,

FLEXIELE RINGING

4,47
line ring proups to be establizhed for use 28 day, night and

audible., The feature is sutomatic on key telephones when

programmed .
OFF HOOE TONE SIGNALING
4,48 ©Off Heook Tone Signaling is a programmable festure that

provides viswal and audible signelas of an incoming call te a user
who iz off-hook. This feature is autematic when programmed.
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5, ATTENDANT FEATURES

5.01 The fellowing paragraphs explain features that are unique
to the Attendant station, in addition to previously mentioned
features. The attepdant staticn requires an ICH link.

DIRECT STATION SELECTION

£.02 The atterdant consele has DS5 keys that provide the
attendant with rapid intercom access Lo each station in the
systeE.

Te dial an intercem call using the DSS console:

-%#Lift handset,
-*Press apprepriste D35 key on console.
-*Announce call,

TRANSFER

5.03 Transfer is & permanent feature thab enables the attendant
to send an answered call te ancther station. The call is returned
to the attendant if it is not answered after a programmed time
period and the D55 console display indicates the line and the
skation number imvelved.

Te transfer & call:

-#Fress spplicable D35 console key.

PAGING

5 (04 The attendant can use the console to initiate pages.
To use All Call page:

-%Lift handset.

-%#Press AC key on comnsocle.

~¥Make announcement.

-*Hang up.

To use internal zone page:

~#Lift handset,

-%#Press appropriste IZ key (l-4) on console.
~%Make announcement,

-#Hang up.

To use external paging:

=~%¥Lift handsetb.

-%Press appropriate EZ key {1 or 2) on console.

~-E¥Mpke announcement.,
-*Hang up.
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MESSAGE WAITING

3.05 Message Waiting (MW) is a system programmable feature that
allows the attendant to leave a Message Waiting indicatiom at a
called station that is busy or deoes not answer, The indication is
@ flashing HOLD key.

To leave & mesgsage at a station:

-%Lift handset.
-%#Press appropriate DSS console kevy.
~¥Fress MW key.

To cancel the oessage:

—*Press MW key.
~#Press appropriate DSS consele key.

PEX CALL RINGING

5.06 PBX Csll Ringing is a permanent feature that permits the
D55 attendsnt to release a call and have it ring at the desired
station. The signaled station rings and the CO line key
flutters. The line can be answered at the signasled station in
the normal manner. If, after a programmed transfer time, the
call ies not amswered, it is returned to the attendant's station
and the console display indicates the line and the station number
invelved. At this time the call can be picked up at any
telephone, The 30 key is used for PBE call ringing only.

To tranafer an answered call using PBX Call Ringing:

-#*Press appropriate D55 Console key.
-¥Presa 5C key.
-*Hang wp, or precess another call,

ALAEM REPEATING

5.07 Alarm Repeating is a programeble festure previding an
gudible alarm signal at the DE5 censcle when & customer-provided
Security system is activated. When the zystem is in the Night
Transfer (NT} mode the mlarm will be scunded at all telephones.
This feature fs automatic et the Attendant's station if
programmed,

CHAIN CALLING

5.08 Chainr Calling is a permanent feature which allows the
at@gendant to make a series of internal calls by pressing the D3Z
keys of the appropriate statiomns, No RLS key or hang up is
necessary.

2-1%8



—

T

To make sequential TICM calls:
-%#Press key of apprepriate station.

DES DISPLAY WITH FREEZE

5,00 The D55 console is equipped with a digital display which is
to indicate calls that may require attendant processing. The
display rotates, in sequential crder, unanswered lines that were
transferred by the attendant and lines remaining on Exclusive
Hold. When the attendant accesses a recalling line, the display
freezes and shows the appropriate line and station number.
HMaconnecting from the recelling line restarts the display
raotation.

nss OVERRIDE

5.10 D55 Override is 2 programmable feature allowing the DS5
attendant to everride any station, including stations in the
ponitor or DND mode, to announce calls. This feature is automatic
for the attendant station if programmed.

NIGHT TEANSFER

5.11 Night Transfer is a programmable feature allowing an
alternate station to receive incoming CO audible and alarm
zsignaling when the attendant staticn is unattended.

Ta transfer ring to alternate station:

-*Press KT kevy.
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Table 2-1: VIGUAL INDICATIONS ON TC-12/TC-22 EEY TELEFPHONES

CO line Function

Incoming Call

Regular Hold

T-Hold

Exclusive Hold

Busy

Call Flaced on Hold by DES

CO Lime Caoll-Automatic Recall

Intercom Function

Incoming ICH Call with Microphone ON
Incoming ICM call with Microphone OFF
411 ICH Lines Busy

Hiscellaneous

Add—-Omn

Do Wot Disturb

Monitoering

Hotlime Incominmg Call

Measage Waiting (on HOLD Key)

F i "

LED Indication

60 IPM Flash

120 IPM Wink

300 IPM Flutter

120 IPM Flicker
Steady

120 TPM Flicker

(DEE Telephone)
00 IPM Flutter
(D55 Telephone)

LED Indication

300 IFM Flutter
60 IFM Flazh
Steady

LED Indication

120 IFM Flicker
Steady

Steady

120 IPM Wink

60 IPM Flash

e
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Table 2-2: AUDIBLE SIGNALS

C/0 incoming awdible
signal

Auto-Recall + 530/660/16H=,
ICH tone szignal call

& RBT 425 He,

Pial tone 425 Hz,

2low busy for

1CM busy, Page busy,

0ff=Hook block and MON

ifn use : 4153 Hz,

Fazt busy for DND t 423 Hz,
Barge-In tome to

party preempted : 425716 Hz AM,
Hicrophene On

splash teone 00 He,
Microphone Off

aplash tone : BOO Hez,
Hotline call s 425 He,

Paging : 425716 Rz, AM,
Alarm : 200 He,

O TC=12/TC-22 KEY TELEPHONES

530/660/16Hz FM,

FM,

1 SEC On/3 SEC OFF

1 S3EC ON/2Z SEC OFF

1 SEC ON/3 SEC OFF

STEADY

120 TFPH

60 IPM

1 SPLASH

2 SPLASH
5 SHORT SPLASH
1 SPLASH
300 IFM






TIE SYSTEM PRACTICE TRODIE0-13
TIElcommunications, [ne. Craft 05, May 1983

TC-8 DS
ELECTRONIC KEY TELEPHONE SYSTEM
SECTION 3, SYSTEM CONFIGURATION

1. INTRODUCTION

1,01 The SYSTEM CONFIGURATION Sectien provides information to
configure the equipment needs of a customer. The Optiom
Configuration Worksheet (OCW) is used to gather specific system
and station data for ordering equipment and completing the
Program Record Form (FPRF) in SECTION 4.

1.02 This parsgraph is reserved for summarizing major revisions
te this section.

2. DESCRIPTION OF COMFOMENTE
2,01 The follewing paregraphs describe the compenent parts of a
TC—-B DS system. This part is divided intoe groups: Rey Service

Unit (EKSU), Power Supply Urit (PSU), Printed Circuit Boards
(PCEzs) and installation hardware.

Eey Service Unit

2.02 The ESU houses the PCBs and is connected to the €0 lines
and station blocks.

Power Supply Umit

2,03 The P3U converts AC to DC current as required by the system.
Printed Circuit Boards

2.04 The follewing PCBs are required for system operation.

2.05 The Main Processcr (A=-MPU=B) PCB contains a ZB0
microprocessor, system clocks, programs (ROM), program updating
circuits and programming for Tell Restriction.

2.06 The Data Management (A-DMU) PCE contains two microcomputers
for converting serial te parallel dats or parallel to serial data

between the stations and the Main Processor,

2.07 The Intercom Link (A-ILUY PCE contains voice-switching
circuits for four handsfree talkpaths,



2.08 The Memory (A-NMU) PCB contains system Random Access Memory
(EAM) &nd a fused battery c¢ircult to protect memory during power
failure. There are two versions of this PCB, one when Speed
Dialing is incorporated and the other when 1t is not.

2,09 The Tone Sending (A-550) PCB contains Background Music
{BGM} and Music-on-Hold (MOH) amplifiers, supervisory tone
oscillators for internal system use and an alarm oscillator.
There are two versions of this PCE, one in systems regquiring DTHF
signaling on CO lines, the other feor dial pulse signaling.

2.10 The CO Line (A-LNU) FCPE provides circuitry for common CO
lines, private or hotlines &nd ring detection in the system.
There are two verszions, one contalning S=circuits, the other
Z—circuits,

2.11 The Key Station Interface (4-5LU) FCE contains
microcomputers and a switch matrix fo conpect to key statlons,
There are two versions of this PCE, one interfaces with [our
stations, the other with twa,

2.12 The following FCHEs are not required for system operation
and are optiomal equipment.

2,13 The External Fage Interface (A-EFU) FCB contains two 3J-watt
amplifiers for two external paging zones and provides auxiliary
control relays for external amplifiers.

2.14 The Power Failure (A-FFU) PCB provides power failure
tranasfer for five stationa.

2,15 The 0ff-Premise Station (A-OPU) PCB enables up to four
zingle line telephones to be inetalled away from the X3U
location, Installationm of this PCE is covered in section 9.

3. COLLECTICON OF DATA

3.01 Two OCWs ere provided in this section to help define the
customer's needs. There is e Sy=stem OCW {(Table 3-1) and a
Etation OCW (Table 3-2). The customer, assisted by & sales or
customer representative, should complete the worksheets. When
completed, these worksheets will provide sufficient information
to order the required hardware and to complete the FProgram Record
Foroms (PRFs)} in Section &,

System Options

3.02 Lime la should indicate the number of lines to include
gll types of outzide lines (i.e. common, wide area Telephone
cervice (WATS), Foreign Exchenge (FX). Line 1b should indi