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AXXESS ISSUE 3 — INDEX OF NEW FEATURES

For those individuals who are already familiar with the Issue 2 AXXESS Installation & Field Maintenance Manual, the
following new items are documented in Issue 3. For complete information on each item, refer to the page numbers
following the brief explanation. Also, throughout the manual, “change bars” like the one at the right have been placed
in the margins to indicate any new or revised information since Issue 2.

AXXESS SYSTEM ENHANCEMENTS
New Hardware

Central Processing Unit 020 (CPU020)/Pulse Code Modulation Dual (PCM-D) Card: The new CPU020/
PCM-D Card is faster and more powerful than the original CPU/MEM Card. Inter-Tel recommends using the new
CPUO20/PCM-D Card under any of the following conditions: systems using more than 112 ports, systems using
any type of OAI, and systems with unusually high call volume or extensive use of multiple ring-ins and/or all-rings
(e.g., more than 100 ringing stations per minute). The CPU020/PCM-D Card contains the circuitry located on the
T1 Network Clock Card (NCC) and, therefore, removes the need for the NCC. The CPUG20/PCM-D Card uses
flash memory that allows system software to be loaded from floppy disk instead of requiring ROM replacement.
See pages 2-11, 3-45, 6-232, 6-233, 6-236, 6-235, 6-236, 6245, 7-2, 7-3, 7-6, 7-7, and 8-2.

16-Port Digital Keyset Card (DKSC-16): The new DKSC-16 has 16 keyset circuits. It also contains a DSP that
will provide switched speakerphone resources for up to 10 keysets at a time. See pages 2-13, 3—49, 4-38, 6-233,
6-237, 6-235, 6-237, 7-3, and 8-2.

Power Supply Unit: The new 9amp power supply can support the increased current requirements of the new
DKSC-16. See pages 2-7, 2-8, 6233, and 8-2.

Basic Digital Keyset: The Basic Digital Keyset (also referred to as Basic Digital Terminal) is now available in a
non-display model only. Because its key layout is slightly different than the Standard and Executive keyset, the
Basic keyset uses keymap #15 at default. See pages 2-37, 4-38, 6-53, and 8-1.

T1 Card Upgrade Kit: New T1Cs come equipped with two special software components that allow the cards to
work with the new version 3 software (as well as all older versions of system software). Older T1Cs must be
equipped with an upgrade kit before using them with the new version 3 system software. See pages 2-16, 3-55,
and 8-2.

OHVA Module: For off-hook voice announce receive capability only, any Standard or Executive keyset may now
be equipped with an optional OHVA Module. (The OHVA Module is essentially a PCDPM without RS-232 capa-
bility.) OHVA Modules do not require AC transformers. See pages 2-21, 365, and 8-3.

Optional Modem Kit: Inter-Tel now sells an optional modem kit (part no. 550.3026) that allows the installer to
easily connect a modem to one of the RS-232-C ports on the CPU/MEM Card, CPU020/PCM-D Card, or Options
Card(s). See pages 2-31 and 8-4.

Capacity Changes
Account Codes: There are now 256 Standard and 256 Forced account codes. See pages 6-27, 660, and 6-61.

Call Routing Tables: The system can have up to 15 call routing tables. The call routing tables share a total data
space of 45K of memory. This allows at least 900 patterns per system. See pages 4-27 and 6-118.

Extension Lists: The number of extension lists allowed on the the system is determined by the number of entries in
the lists. There can be a combined total of up to 2500 entries (station or trunk extensions) in all of the extension
lists. See pages 4-11 and 6-72.

Hunt Groups: There can be up to 75 hunt groups. See pages 4-12 and 6-82.

Keyset Keymaps: There are now 15 keyset maps. Keymap #1 supports Executive and Standard keysets at default.
Keymap #15 is programmed to support Basic Keysets. See pages 4-42, 635, and 6—47.

System Forwarding Paths: There can be up to 100 system forwarding paths. See pages 4-82, 6-39, 6-41, and
6-95.

System Speed-Dial Numbers: There are now 1000 system speed-dial numbers, using location codes 000-999.
See pages 4-88, 4-106, 6-36, 6-50, 6-54, and 6-97.
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INDEX OF NEW FEATURES (continued)

External Paging Port

Optional paging external equipment (amplifiers and paging speakers) may be installed three ways: using the exter-
nal paging port on the CPU020/PCM-D Card, using internal speaker leads in the keyset, or using analog loop start
trunk circuits. The external paging port can be assigned to any, all, or none of the paging zones, as desired. Because
the external paging port has an intercom number (31000), stations can place an intercom call to the external paging
port, instead of using the Page feature, to make a page over the external paging speakers. See pages 2—12, 3-89,
4-96, 6-75, 693, and 6-94.

System OAI Third Party Call Control TSAPI Protocol (Level 2 OAI Feature)

There is a new premium feature called “System Open Architecture Interface (OAI) Third Party Call Control. This
OALl is a system-level communications TSAPI protocol that allows command oriented tools to be developed for
the AXXESS System, in addition to the call management tools allowed in System OAI Events (Level 1 OAI). See
pages 4-50, 64 and 6-248.

User Password

The new User Password allows access to the AXXESSORY Talk programming screens, System Speed Dial, and
the “Save” function of Database Save/Restore. In local mode, it also allows access to the “Restore” function. In
remote sessions, it allows access to the “Freeze/Unfreeze” and “Get CP Error” functions. See page 6-218.

Dial Tone Start Type For E&M Trunks

If programmed for “Dial Tone” start type, the calling system will wait until it detects dial tone from the other
system before sending any digits. See pages 423, 6~125, and 6-129.

Hunt Group Enhancements

Smart ACD/UCD Announcements: An AXXESSORY Talk application announcement or overflow station mes-
sage can be programmed to include the caller’s queue position and/or estimated wait time. The estimated wait
time is based on the “average connect time per call” multiplied by the number of calls ahead of the caller in the
queue, divided by the number of available hunt group members (avg. connect time per call x no. of waiting calls -~
available members). See pages 4-13, 4-15, 6-81, 6~-86, and 6-158.

Caller Departure from Hunt Group Announcement/Overflow Messages: When an AXXESSORY Talk ap-
plication is used as an announcement or overflow station, calls to the application automatically stop circulating
through the hunt group if the caller selects a valid digit translation option (such as pressing a digit to select an
extension from a Call Routing Announcement menu). See page 4-15.

Secondary Extension Appearance Keys

This type of key allows a station user to have one-key access to calls ringing or holding at another station. If de-
sired, a station can have several secondary extension keys, each associated with a different station. See pages
442, 4-46, 4-54, 6-36, 650, 6~-54, and 6-101.

Transient Call Indication On Call Answer

This station flag determines whether the station user will see a call indication display when answering a call by
pressing a secondary extension key or by reverse transferring. If enabled, the display will tell if the call was ring-
ing, recalling, transferred, or holding at the other station. In the default state, it is enabled. See pages 441, 4-78,
and 6-32.

Alternate Hold Timer

For users’ convenience, the system has two Hold timers: Hold and Hold ~ Alternate. In the default state, the Alter-
nate timer is set for a longer time period than the Hold timer. However, both timers are programmable. The “Alter-
nate Hold Timer” station flag determines which timer each station will use. If the flag is disabled, the station uses
the Hold timer. If it is enabled, the station uses the Alternate timer. In the default state, the flag is disabled. See
pages 4-72, 6-30, and 6-103.
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INDEX OF NEW FEATURES (continued)

Message Indications From Multiple Mailboxes

To signal that a message is waiting, a called keyset’s MSG key flashes and the display shows the number of waiting
messages. For messages from AXXESSORY Talk mailboxes, the display shows XX MESSAGES FROM MBOX
XXXX to indicate the number of waiting messages in each mailbox that left a message. (This is especially helpful
at stations with multiple mailboxes.) See page 4-62.

AXXESSORY TALK ENHANCEMENTS

New IBM OS/2 Warp Operating System Software
The AXXESSORY Talk now runs under OS/2 instead of DOS. See pages 2-26 and 3-86.

Increase In Voice Ports
The AXXESSORY Talk now supports 32 ports. See pages 2-26, 6-164, and 6-244.

AXXESSORY Talk Applications

Up to 150 AXXESSORY Talk applications can be programmed. In the defauit database, extension numbers
2500-2649 are reserved for applications. See pages 5-2, 6—153, and 6~156.

Call Routing Announcement Digit Translation Nodes

The Call Routing Announcement application can use Digit Translation which ailows the caller to press a single
digiefor access to a mailbox, a Fax Back function, or to a station or hunt group that has an associated mailbox or
extension ID. Digit translation can be programmed for each digit 0-9, #, and *, plus a Timeout that is used when
the caller does not enter a digit. Each digit can lead to a “node” that has its own digit transiation values. Unlike
extension and mailbox destinations, a node does not move the call to a specific location. Instead, it offers addition-
al digit translation options. A node can use any of the digit translation Actions, including transfers to other nodes.
See pages 5-2, 5-6, 5-7, 6-152, 6-153, 6157, 6159, 6-162, 6160, and 6-169 to 6-174.

Optional Fax Card For AXXESSORY Talk Fax On Demand Feature

The Fax On Demand feature provides fax services to callers. It is a specially programmed Call Routing Announce-
ment application that uses digit translation to allow callers to select the documents they wish to have faxed to
them. With Fax On Demand, callers can use a DTMF telephone to request one or more documents from the compa-
ny’s fax library. When the request is completed, the AXXESSORY Talk places a call to the caller’s fax machine to
deliver the requested documents. Documents are imported to the AXXESSORY Talk using the System Adminis-
trator’s mailbox. See pages 2-26. 3-76, 384, 5-6, 5-9, 5-26, 6-160, and 8-3.

Fax Delivery Reports

The Fax Delivery Report includes information for up to 200 fax delivery attempts. Each entry contains the date
and time of the delivery attempt, the date and time the fax was requested, the delivery status (Successful, Busy,
Call Failed, or Transmission Error), the fax telephone number, and the list of requested documents. See pages
6-204 and 6-209.

Fax Document Usage Reports

This report lists all documents in the fax library by document number. Each entry shows the document number,
description, how many times it was delivered to callers, the last request date, and the last revision date and time. (If
the document has not been revised, it shows the import date and time.) See pages 6204 and 6-209.

More Custom Audiotex Recordings

There can now be up to 500 custom recordings (now called audiotex recordings) for the AXXESSORY Talk ap-
plications. See pages 5-24, 6~195, and 6-197.

Custom Audiotex Recording Prompts Changed

The prompt now asks if you wish to make a custom recording or select a custom recording. See pages 5-24 and
5-25.

Page vii



INDEX OF NEW FEATURES (continued)

Custom Audiotex Recordings Can Include Special Characters

When programming day and night greetings, the custom audiotex recordings can be linked together and/or the
greeting can include S for a short pause, 1 for an intermediate pause, L for a long pause, Q for queue position, or T
for time to wait. See page 6~158.

Automated Attendant Transfer Prompt

When programming a mailbox or extension ID, you can determine whether the transfer prompt (*Please hold
while your call is being transferred to...”) plays after a caller has entered the extension number of the station
associated with this extension ID. A system-wide flag controls whether the system automated attendant transfer
prompt will play when calls are transferred to stations without mailboxes or extension IDs. See pages 6~167,
6-187, 6193, 6-195, and 6-196.

Remote Messaging With Cascading Notification Tables

Each mailbox can have up to 9 notification Cascade Tables that determine the numbers that will be called when a
message is received. See pages 5-14, 5-21, 6-190, and 6-191.

Call For Each New Message Option

This option determines whether the AXXESSORY Talk shouid attempt message notification every time a new

message is received, or only when a message is received and no other messages are waiting to be picked up. See
page 6-190.

Maximum Qutgoing Calls Limit

This is the number of outgoing message notification and fax delivery calls that can be made at one time by the
Message Notification/Retrieval application. See page 6-201.

Recording Silence Detection Timer

This timer determines how much silence is required to terminate a recording. If silence in the recording exceeds
this timer, the recording will automatically end. See page 6-202.

User Interface Consistency

The Subscriber and Non-Subscriber procedures for sending a message are now the same, to allow consistent user
interface for both types of users. See pages 5-19 and 5-22.

Also, both intercom and outside callers will hear the recorded company greeting when calling the Voice Mail or
Automated Attendant application’s extension. (Previously, intercom callers did not hear that recording.) See
pages 5-2, 54, 5-11, and 5-28.

Skip Through Subscriber Introductory Prompt And Error Messages

Mailbox users can now skip error messages and the introductory prompt that plays when they first initialize their
mailboxes by pressing pound (#). See page 5-17.

Each Mailbox Has An Operator Destination

Each Subscriber mailbox can have its own designated dial-O operator destination. When a caller presses 0 while
listening to the mailbox personal greeting or recording instructions, or while recording a non-subscriber message,
the mailbox’s operator will be called. See pages 5~12, 5-22, 6-185, and 6-188.
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FCC REGULATIONS

IMPORTANT:

L.

o]

This equipment complies with Part 68 of FCC rules.
On the side of the KSU is a label that contains,
among other information. the FCC registration num-
ber and ringer equivalence number (REN) for this
equipment. Customers connecting this equipment to
the telephone network shall, before such connection
is made, give notice to the telephone company of the
particular line(s) to which such connection is to be
made, and shall provide the telephone company with
the following information:

— Compilies with Part 68 of FCC rules

- FCC registration number: BE2USA-74572-
MF-E (for MF-rated systems) or BE2USA-
74573-KF-E (for KF-rated systems)

— USOC numbers of required interface jacks (see
chart on next page)

— Service order code (SOC), as applicable (see
chart on next page)

— Facility interface code (FIC) (see chart on next
page)

— Ringer equivalence number (REN), as applica-
ble (see chart on next page)

NOTE: The REN is used to determine the quan-
tity of devices which may be connected to the
telephone line. Excessive RENSs on the telephone
line may result in the devices not ringing in re-
sponse to an incoming call. In most, but not all
areas, the sum of the RENs should not exceed
five (5.0). To be certain of the number of devices
that may be connected to the line, as determined
by the total RENSs, contact the telephone compa-
ny to determine the maximum REN for the call-
ing area.

The telephone company should also be given notice
upon final disconnection of this equipment from the
particular line(s).

It is also the responsibility of the customer to provide
the telephone company with registration numbers of
any other devices which are configured for connec-
tion to the telephone network.

This equipment cannot be used on public coin ser-
vice provided by the telephone company. Connec-
tion to party line service is subject to state tariffs.
(Contact the state public utility commission, public

Page xvii

service commission, or corporation commission for
information.)

3. If this equipment causes harm to the telephone net-

work, the telephone company will notify the cus-
tomer in advance that service may be temporarily
discontinued. But if advance notice is not practical,
the telephone company will notify the customer as
soon as possible. Also, the customer will be advised
of the right to file a complaint with the FCC, if neces-
sary.

. The telephone company may make changes in its

facilities, equipment, operations, or procedures
which may affect the operation of this equipment. If
so, the customer shall be given advance notice so
that any necessary modifications can be made in
order to maintain uninterrupted service.

. If trouble is experienced with this equipment, con-

tact a local authorized factory service representative
for repairs and/or warranty information. The cus-
tomer, users, and unauthorized technicians should
not repair, make adjustments to, or attempt to ser-
vice this equipment in any way.

In the event of trouble with the telephone line(s), this
equipment must be disconnected from the telephone
line(s). If trouble ceases, the equipment must be re-
paired by an authorized factory service representa-
tive. If the trouble continues to occur with the
equipment disconnected, the telephone company
should be notified that they have a problem. If this is
the case, repairs or adjustments made by the tele-
phone company will be made at their expense.

. Allowing this equipment to be operated in such a

manner as to not provide proper answer supervision
signaling is in violation of Part 68 of FCC rules. This
equipment returns answer supervision signals to the
public telephone network when: answered by the
called station, answered by the attendant, routed to a
recorded announcement that can be administered by
the equipment user, and routed to a dial prompt. This
equipment also returns answer supervision on all
DID calls forwarded back to the public telephone
network. Permissible exceptions are: a call is unan-
swered, busy tone is received, and reorder tone is re-
ceived.

. This equipment 1s capable of providing users access

to interstate providers of operator services through
the use of equal access codes. Failure to provide
equal access capabilities is a violation of the Tele-
phone Operator Consumer Services Improvement
Act of 1990 and Part 68 of the FCC Rules.

e
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TYPE OF PORT FACILITY INTERFACE RINGER EQUIV- SERVICE ORDER USOC JACK
INTERFACE CODE (FIC) ALENCE NO. (REN) CODE (SOC) CONNECTOR
2-Wire Loop 02182 0.6B — RJ21X
OPX Class C* OL13C — 9.0F RIJ11C,RJ21X
2-Wire DID** 02RV2-T 0.0B AS.2 RIIIC, RI21X
D4 Superframe 04DU9-BN — 6.0Y RJ48C
D4 Superframe with 04DU9-DN — 6.0Y RJ48C
B8ZS
Extended Super- 04DU9-1KN — 6.0Y RI48C
frame (ESF)
ESF with B8ZS 04DU9-1SN — 6.0Y RJ48C
* Also interfaces with Class A and B.
** When using T1 facilities to provide DID service, do not use the DID facility interface code (FIC); instead, pro-
vide the telephone company with DID answer supervision code “AS.2” and the FIC for the requested T service.

NOTICE: THE TELEPHONE INSTRUMENTS SPE-
CIFICALLY DESIGNED FOR THIS SYSTEM HAVE
HEARING-AID COMPATIBLE HANDSETS THAT ARE
IN COMPLIANCE WITH SECTION 68.316 OF THE
FCCRULES.

WARNING: This equipment generates and uses radio
frequency energy and if not installed and used properly,
that is, in strict accordance with the manufacturer’s
instructions, may cause interference to radio and televi-
sion reception. It has been type tested and found to com-
ply with the limits for a Class A computing device in
accordance with the specifications in Subpart J of Part
15 of FCC Rule. Operation of this equipment in a resi-
dential area may cause unacceptable interference to ra-
dio and TV reception requiring the operator to take
whatever steps are necessary to correct the interference.
However, there is no guarantee that interference will not
occur in a particular installation. If this equipment does
cause interference to radio or television reception,
which can be determined by turning the equipment off

and on, the user is encouraged to try to correct the inter-
ference by one or more of the following measures:

— Reorient the receiving antenna
— Relocate the KSU with respect to the receiver

— Check that the KSU and receiver are not on the same
circuit; the KSU must be powered from an isolated,
dedicated AC outlet

If necessary, the user should consult the dealer or an ex-
perienced radio/television technician for additional
suggestions. The user may find the following booklet
prepared by the FCC helpful: “How to Identify and Re-
solve Radio-TV Interference Problems”

This booklet is available from the U.S. Government
Printing Office, Washington, D.C. 20402, Stock No.
004-000-00398-5.

If RFI problems persist, contact Inter-Tel Customer
Support.
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SAFETY REGULATIONS

The Inter-Tel AXXESS System is Listed by Com-
munication Certification Laboratory (CCL) as
meeting the Product Safety Requirements of UL
1459, Standard for Telephone Equipment. CCL is
approved by the Occupational Health and Safety
Administration (OSHA) as a Nationally Recog-
nized Testing Laboratory (NRTL). Before installa-
tion, also check the local electrical codes for
important information concerning the installation
of relephone and electronic equipment.

IMPORTANT SAFETY
INSTRUCTIONS

The following safety information is reprinted from UL

1459. When using your telephone equipment, basic safety
precautions should always be followed to reduce the risk of
fire, electric shock, and injury to persons, including the fol-
lowing:

1.
2.

Read and understand all instructions.

Follow all warnings and instructions marked on the
product.

. Unplug this product from the wall outlet before clean-
ing. Do not use liquid cleaners or aerosol cleaners. Use
a damp cloth for cleaning.

Do not use this product near water (for example, in a
wet basement).

Do not place this product on an unstable cart, stand, or
table. The product may fall, causing serious damage to
the product.

Slots and openings in the cabinet and the back or bot-
tom are provided for ventilation. to protect it from
overheaiing; these openings must not be blocked or
covered. This product should never be placed near or
over a radiator or heat register. This product should not
be placed in a built-in installation unless proper ven-
tilation is provided.

This product should be operated only from the type of
power source indicated in the manual. If you are not
sure of the type of power source to your building, con-
sult your dealer or local power company.

This product is equipped with a three-wire grounding
type plug, a plug having a third (grounding) pin. This
plug will only fit into a grounding type power outlet.
This is a safety feature. If you are unable to insert the
plug into the outlet, contact your electrician to replace
your obsolete outlet. Do not defeat the safety purpose
of the grounding type plug.

Do not allow anything to rest on the power cord. Do not
locate this product where the cord will be abused by
persons walking on it.

10

11.

12.

13.

14.

. Do not use an extension cord with this product’s AC
power cord. The AC outlet for this product should not
be used for any other electrical equipment.

Never push objects of any kind into this product
through cabinet slots as they may touch dangerous
voltage points or short out parts that could result in a
risk of fire or electric shock. Never spill liquid of any
kind on the product.

To reduce the risk of electric shock, do not disassemble
this product, but take it to a qualified serviceman when
some service or repair work is required. Opening or re-
moving covers may expose you to dangerous voltages
or other risks. Incorrect reassembly can cause electric
shock when the product is subsequently used.

Unplug this product from the wail outlet and refer serv-
icing to qualified service personnel under the follow-
ing conditions:

A. When the power supply cord or plug is damaged
or frayed.

B. If liquid has been spilled into the product.

)

If the product has been exposed to rain or water.

D. If the product does not operate normally by fol-
lowing the operating instructions. Adjust only
those controls that are covered by the operating
instructions because improper adjustment of oth-
er controls may result in damage and will often re-
quire extensive work by a qualified technician to
restore the product to normal operation.

E. If the product has been dropped or the cabinet has
been damaged.

F. If the product exhibits a distinct change in perfor-
mance.

Avoid using a telephone (other than a cordless type)
during an electrical storm. There may be a remote risk
of electric shock from lightning.

Do not use the telephone to report a gas leak in the vi-
cinity of the leak.

SAVE THESE
INSTRUCTIONS

This exclamation point within an equilat-

eral triangle (which, for example, is silk-

screened on the front of the AXXESS
KSU) is intended to alert the user to the presence of
important operating and maintenance (servicing)
instructions in the literature accompanying the
product. Be sure to read and follow all of the
instructions included in this manual.

Page xix
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LIMITED WARRANTY

For a period of two (2) years from the date of shipment to
Buyer, INTER-TEL warrants the Equipment (except for
fuses and lamps) to be free from defects in material,
workmanship, or both, and to comply with specifica-
tions for the Equipment, as set forth in the Installation
and Field Maintenance Manual. Buyer’s sole and ex-
clusive remedy for breach of this Limited Warranty
shall be to have the defective Equipment (or parts) re-
paired or replaced at INTER-TEL's option. Shipping
costs incurred returning warranty work to INTER-TEL
shall be paid for by the Buyer. This Limited Warranty
extends only to the Buyer, not to any customer, user, or
third party. This Limited Warranty does not apply to
Equipment (or parts) damaged by improper handling,
normal wear and tear, accidents, lightning damage, neg-
ligence, or improper use or maintenance, and does not
apply to Equipment altered without authorization by
INTER-TEL. This Limited Warranty does not extend to
any claims, suits, damages, liabilities, costs, and ex-
penses arising from any act, action, or inaction of Buyer.
Although the Moss-Magnuson Act should not apply, in
the event that it is held to apply by a court of competent
jurisdiction, the implied warranty of fitness for a par-
ticular purpose shall extend for the two-year (2-year)
period from the date that the Equipment was shipped to
the Buyer.

THIS WARRANTY IS IN LIEU OF AND EXCLUDES
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. THERE ARE NO
WARRANTIES WHICH EXTEND BEYOND THIS LIM-
ITED WARRANTY. IN NO EVENT SHALL INTER-TEL
BE LIABLE FOR LOSS OF ANTICIPATED PROFITS,
INCIDENTAL OR CONSEQUENTIAL DAMAGES,
LOSS OF TIME OR OTHER LOSSES INCURRED BY
BUYER IN CONNECTION WITH THE PURPOSE,
POSSESSION, OPERATION, OR USE OF THE
EQUIPMENT, SUCH CLAIMS BEING EXPRESSLY
WAIVED BY THE INSTALLING COMPANY.

For complete information on returning equip-
ment, refer to the current Inter-Tel Customer
Service Policy (document part no. 835.1065).
This document includes specific information on
the following subjects: warranty, procedures to
follow when returning equipment, equipment
damaged in shipment, insurance, repair policy,
and advance replacement policy.

Page xx
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1. INTRODUCTION

1.1 The Inter-Tel AXXESS System is a state-of-the-
art, digital, voice/data, hybrid telephone system. As a
hybrid system, it incorporates many of the user-friendly
features of key systems with many of the expanded fea-
tures and flexibility of private branch exchange (PBX)
systems.

1.2 The Inter-Tel AXXESS System is designed to
meet the needs of growing businesses. In fact, the sys-
tem’s unique digital signal processing (DSP) structure
allows it to be easily adapted and expanded as business
communication needs change, especially with the new
Caller ID, Automatic Number Identification (ANI),
Dialed Number Identification Service (DNIS), and Inte-
grated Services Digital Network (ISDN) features. The
modular design makes the system easy to install and ser-
vice. And, the programmable features provide an abun-
dance of user-friendly applications to meet each
customer’s needs. Highlights of the system’s design in-
clude:

® Advanced microprocessor technology.

® Modular, easily replaceable hardware with add-on
capabilities for optional features.

® Flexible programming to customize many system
and station features.

2. SYSTEM CAPACITIES

2.1 The basic Key Service Unit (KSU) has eight cir-
cuit card slots, seven of which can be used for station,
trunk, and optional resource cards. The expanded KSU
(actually two basic KSUs connected together) has 16
circuit card slots, 14 of which can be used for station,
trunk, and optional resource cards.

2.2 The actual number of stations and trunks avail-
able depends on the number and rype of cards and sta-
tion instruments installed. For example, if all 14 cards in
an expanded system are the new 16-Port Digital Keyset
Cards (DKSC-16s), there can be a maximum of 224 key-
sets installed. Or, if only one of the cards is a DKSC-16
(at least one keyset-type card is required) and the other
13 are Loop Start Cards (LSCs) with attached Daughter
Cards (LSC-Ds), the system maximum is 16 keysets and
104 trunks. The T1 Card provides even greater trunk
capacity (limited only by the number of available voice
channels in the system). In most circumstances, the

maximums listed below will never be reached due to the
variety of cards and station instruments installed.

2.3 A fully expanded Inter-Tel AXXESS System has
the capacity for up to 256 non-blocking ports (also
called voice channels or time slots). Of the 256 ports, up
to 224 are available as non-blocking station/trunk ports.
(See page 2-5 for more information.)

2.4 In addition to certain resources provided by the
system’s main processing cards, the 256 ports can be
used to equip a variety of trunks and station instruments,
including:

— Central Office (CO) Trunks (Loop start trunks
installed in increments of up to four or eight, de-
pending on the number of Loop Start Cards
[LSCs] and attached LSC Daughter Cards [LSC-
Ds] installed in the KSU.)

— T1 Trunks (Loop start, ground start, DID, E&M,
and/or OPX trunks installed in increments of up
to 24, depending on the number of T1 Cards
[T1Cs] installed in the KSU.)

— Digital Keysets (Basic, Standard, and Executive
Digital Keysets [also called Digital Terminals]
in increments of up to eight or 16, depending on
the number of Digital Keyset Cards {DKSCs]
and 16-Port Digital Keyset Cards [DKSC-16s]
installed in the KSU.

NOTE: At least one DKSC or DKSC-16 circuit
must be installed with a display keyset to provide
an attendant/administrator to program selected
system data, act as the attendant for unsuper-
vised CO recalls, receive system alarm mes-
sages, etc.

— Single-Line Sets (Various types of single-line
sets in increments of up to eight, depending on
the number of Single-Line Cards {SLCs]
installed in the KSU. If desired, single-line sets
can also be attached to keyset circuits that are
equipped with Single-Line Adapters [SLAs].)

— Direct Station Selection/Busy Lamp Field
(DSS/BLF) Units (Up to five keysets may be
equipped with tandem DSS/BLF Units or up t0
ten keysets may be equipped with single DSS/
BLF Units, or any combination of these up to ten
total units. Since each unit is powered by its own
AC transformer, the units do not require a DKSC

or DKSC-16 circuit that is separate from the key- l

set.)
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3. SOFTWARE CONFIGURATIONS

3.1 The Inter-Tel AXXESS System is available in a
variety of software configurations. Both KF-rated and
MF-rated systems are available. The KF-rated systems
permit only one trunk to be accessed per trunk key, and
users can access only one trunk in each of the trunk
groups. (Note that KF-rated systems cannot use the
automatic route selection feature.) The MF-rated sys-
temns permit one-key access to multiple outgoing trunks.

3.2 The part numbers for the available software con-
figurations are as follows:

SOFTWARE PART NO.
Premium Software for CPU/MEM Card | 827.8346
(13 ROMs and one PAL)
Premium Software for CPU020/PCM-D | 827.8347
Card (one floppy disk)
MF-Rated 15-Unit PAL 827.83350
MF-Rated 25-Unit PAL 827.8351
| MF-Rated 50-Unit PAL 827.8352
MF-Rated 75-Unit PAL 827.8353
MF-Rated 100-Unit PAL 827.8354
KF-Rated 15-Unit PAL 827.8356
KF-Rated 25-Unit PAL 827.8357
KF-Rated 50-Unit PAL 827.8358
KF-Rated 75-Unit PAL 827.8359
KF-Rated 100-Unit PAL 827.8360

3.3 The Premium system features have been assigned
the values listed in the following table. If a customer

l purchases a 15-, 25-, 50-, or 75-unit PAL configuration.

the programmer can enable any of the desired Premium
features until the units are used up. If a 100-unit PAL
configuration is purchased, all the features listed in the
following table are available. (Refer to page 64 for
additional information.)

FEATURE UNIT
VALUE

Directories 2
Automatic Route Selection (ARS) 3
System Forwarding 3
Analog Voice Mail Hunt Groups 5
Uniform Call Dist. (UCD) Hunt Groups 5
Auto. Call Dist. (ACD) Hunt Groups 5
Advanced CO Interfaces 7
Desktop Interface 10
System Open Architecture Interface 30
(OAI) Events — Level 1

System OAI Third Party Call Control — 30
Level 2 (TSAPI)

3.4 Customers can change from KF to MF (or vice
versa), or upgrade from one unit level to another, simply
by purchasing and instailing the appropriate PAL.

NOTE: According to FCC regulations, if a customer
wishes to change from an existing KF-rated system to an
MF-rated system (or vice versa), the installing company
must advise the customer “to notify the telephone com-
pany of the change if they want the [KF or MF] rate and
that they may have to certify in writing to the telephone
company that the equipment is configured as a key sys-
tem and pay appropriate service order charges.”

Page 1-3
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4. HARDWARE SUMMARY

4.1 The SPECIFICATIONS section of this manual ex-
plains environmental requirements of the system,
describes the hardware, and gives pre-installation infor-
mation. The hardware descriptions include: KSU, pow-
er supply unit, circuit cards, station instruments, and
additional equipment needed for the optional features.

5. INSTALLATION, PROGRAMMING,
AND MAINTENANCE SUMMARY

5.1 The modular design and self-diagnostic capabili-
ties of the system facilitate installation and repair with
minimal down-time. Strict quality control standards for
manufacturing and thorough field testing provide the
system with the reliability demanded by today’s high-
technology market.

5.2 The INSTALLATION section contains instruc-
tions for assembling the main distribution frame (MDF)
and for installing the KSU, power supply, circuit cards,
station instruments, and other optional hardware.

5.3 The PROGRAMMING section describes the pro-
cedures for programming the system features. After the
system is installed, the flexible software allows the data-
base to be customized to meet the customer’s needs. An
external, customer-provided, personal computer (PC) is
used to perform this task.

54 The TROUBLESHOOTING section gives
instructions for correcting system problems and replac-
ing defective parts. Part numbers and a recommended
inventory of spare parts are listed in the REPLACE-
MENT PARTS section.

Page 1-4
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6. FEATURES SUMMARY

6.1 System. kevset. single-line set. DSS/BLF Unit,
and administrator features are listed on the following
pages. Those features marked with an asterisk (*) re-
quire additional equipment. For complete descriptions
and operating instructions, refer to the SPECIFICA-
TIONS and FEATURES sections of this manual. (See
also the index of new features starting on page v.)

A. SYSTEM FEATURES
Hardware and General System Features

®  Wide variety of software configurations

® System open architecture interface (OAI) for com-
munication with an external computer (e.g., for
specialized ACD applications)

® Telephony Services Application Programming In-
terface (TSAPI) for third-party call control

® Desktop interface for connecting an AXXESSORY
Connect

¢ Flexible station instrument configuration and num-
bering plan

® RS-232-C connectors on the Central Processing
Unit (CPU) Card, the CPU Memory (MEM) Card,
the Central Processing Unit 020 (CPU020) Card.
and the Options Card (OPC) for connecting optional
SMDR/error message output devices, an AX-
XESSORY Talk PC, or an external PC for program-
ming

NOTE: The system can have a maximum of eight
RS-232-C ports used for system services. This in-
cludes the RS-232-C ports on the CPU/MEM Card.
CPUQ20/PCM-D Card. Options Card(s), and PC
Data Port Modules. If an AXXESSORY Talk PC is
installed. at least one of the eight RS-232-C ports
must be dedicated to the PC.

® Database battery back-up with voltage test points

® Adjustable baud rates for on-site programming and
the optional SMDR/error message output devices
(300, 1200, 2400, 4800, 9600, 19200, and 38400
baud, depending on the selected port)

NOTE: For software downloads only, the CPU020/
PCM-D Card is also capable of using 57600 baud.
See page 3—60 for more information.

® Variable system timers

e* Optional multi-port AXXESSORY Talk PC and
applications software for integrated voice proces-
sing (voice mail. automated attendant, hunt group
announcement and overflow, optional Fax-On-
Demand, SMDR storage, etc.)

®* Optional modem kit

®* Optional PC wall-mount shelf (accommodates most
PC models)

®* Optional station message detail recording (SMDR)
and/or error message recording output device(s)

®* Power failure transfer relay on the CPU/MEM Card
or the CPU020/PCM-D Card

®* Night transfer relay on the Options Card

®* Music port on the CPU/MEM Card or the CPUQ20/
PCM-D Card for connecting an optional external
music source

®* Industry-standard message waiting capability on
SLC:s (requires optional Lamp Option Card [LOCY))

®* Optional off-premises extensions (OPXs) with vari-
able ring cadence

e* Optional OPX repeaters

®* Optional facsimile machine

¢* Optional battery back-up

e* Optional external paging equipment

®* Optional playback devices for use with the auto-
mated attendant and hunt group features

System Organization and Record Keeping
Features

® Eleven paging zones (including the external paging
port on the new CPU020/PCM-D Card)

®* Station message detail recording (SMDR)

®* Error message recording

®* Programmable reports for toil restriction, automatic
route selection (ARS), station data, etc.

Call cost accounting (estimated)
Forced. standard, and optional account codes

Flexible attendant arrangements

Hunt groups with individually-programmed timers

o* Uniform call distribution (UCD) (may have optional
overflow, announcement, and recall destination sta-
tions with playback devices and/or supervisor with
call monitoring ability)

o* Automatic call distribution (ACD)
®* Analog voice mail hunt groups

® System alarm display and reporting

Trunk Features

o* Caller ID
o* Automatic Number Identification (ANI)
®* Dialed Number Identification Service (DNIS)

Page 1-5
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® Trunk groups (restricted to accessing a single trunk
on KF-rated systems)

® Automatic incoming trunk answering
® One-key outgoing call access

® Dual-tone muiti-frequency (DTMF) or dial-pulse
signaling

® Loop start compatibility using Loop Start Cards
® Ground start compatibility using T1 Cards

¢ Hybrid balancing (normal or short) for optimal CO
trunk performance

e Qurtgoing-access, allowed-answer, and ring-in
assignments on a station-by-station basis (day lists
and night lists)

® Day and night modes of operation

& Day and night toll restriction on a station-by-station
and trunk group-by-trunk group basis (including
provisions for three area/office code restriction user
groups)

® Absorbed-digit dialing

e Automatic route selection (ARS) — not available in
KF-rated software configurations

® Direct inward system access (DISA)

®* Automated attendant (through the AXXESSORY
Taik PC)

® Basic T1 trunk emulation

e Basic E&M networking (tie trunks)
®* Direct inward dialing (DID) trunks
¢ Flexible DID ring-in assignments

® Programmable wink, immediate, or delay start op-
tions for DID and E&M trunks

General Station Features

® Programmable feature codes for easy station opera-
tion

® Call privacy

® Station-to-station intercom calls

o* Off-hook voice announce (OHVA) calls (the ability
to place or receive OHVA calls depends on the type
of station instrument used, and may be enabled/
disabled on a station-by-station basis)

® Inter-station messages and message cancel

e Silent messaging (leaves a message at a station with-
out placing an actual call)

e Ring intercom always

® Automatic camp on to busy stations, trunks, and
ARS (ability to camp on to ARS may be disabled on
a station-by-station basis)

Busy trunk/station callback (queue)
Individual hold

Hold recall

Call waiting

Call transfer to extension numbers and outside tele-
phone numbers

Transfer to hold
Transfer recall

Reverse transfer and group call pick-up

Conference calls — 12 conference circuits (unam-
plified) with up to four parties per conference (if
desired, more conference circuits may be enabled
using an Options Card)

® System forwarding (routes calls based on the type of
call and the status of the intended station)

¢ Cail forward to extension numbers and hunt group
pilot numbers

o Call forward to outside telephone numbers

® System speed dialing (including non-display num-
bers) — can be programmed to override toll restric-
tion

e Station speed dialing

® Redial (last number dialed or last number saved)

Do-not-disturb with customized messages (the abil-
ity to place a station in do-not-disturb may be
enabled/disabled on a station-by-station basis)

Cancel miscellaneous operations
Hookflash

Hunt group remove/replace

House phone

B. KEYSET FEATURES

NOTE: For a complete listing of all the optional equip-
ment that may be installed on each keyset, refer to pages
2-20 and 2-21 in SPECIFICATIONS.

e Basic Digital Keysets (non-display only), Standard
Digital Keysets (display and non-display), and
Executive Digital Keysets (display oniy) all allow
the user to individually control voice and tone vol-
ume levels for intercom calls, outside calls, back-
ground music, etc.

o* Liguid crystal display (LCD) (optional on Standard
keysets) for viewing: numbers dialed; speed-dial
numbers; inter-station, do-not-disturb, and reminder

Page 1-6
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messages; date/time; keyset identification; station
programming; user prompis; etc.

Optional Off-Hook Voice Announce (OHVA) Mod-
ule on Standard and Executive keysets for off-hook
voice announce receive capability

®*

°
®* Optional Personal Computer Data Port Module
(PCDPM) on Standard and Executive keysets for
off-hook voice announce receive capability and to
allow a DSS/BLF Unit and/or an optional Modem
Data Port Module to be installed (may also be used to
connect an output device or a programming PC)
®* Optional Modem Data Port Module (MDPM) on
Standard and Executive keysets for installing a .
modem-equipped data device (for simultaneous
voice/data communication) or a single-line set — C.
requires a PCDPM
.
® 12-key pushbutton keypad
“Hot” keypad — allows dialing of feature codes, ex-
tension numbers, and trunk access codes without *
pressing the SPCL key or lifting the handset
® Up to 15 key maps for determining the exact layout
. D.
and function of the keys
® Feature keys for one-key access to feature codes
(some of the keys may be designated as user pro- o*
grammable)
® Speed-dial (SD) keys with light-emitting diode *
(LED) indicators
e Call appearance keys with LED indicators (for in-
coming call indication/access)
°
® Secondary extension appearance keys with LED in-
dicators (show call status indications for the desig-
nated “primary’”’ station) E
® Individual trunk keys with LED indicators (for in-
coming and outgoing call indication/access) ¢
® Trunk group keys with LED indicators (for outgoing ¢
call access and trunk group status) *
® Speakerphone (allows handsfree operation on out- L
side calls and intercom calls) Py
® Speakerphone on/off
@ Slide-out directory card
® User-programmable ring tone F
® Self-test function o
® Hearing aid-compatible (HAC) handset o
® Reversible baseplate for wall mounting o
®* Optional headset o
o* Background music °
® Microphone mute
® Handsfree answer enable/disable °

Page 1-7

On-hook dialing/monitoring
System hold

Station call monitoring (hunt group supervisors
only)

Do-not-disturb override (the ability to override do-
not-disturb may be enabled/disabled on a station-by-
station basis)

Page remove/replace

Intercom (extension number) and outside (system
speed-dial number) directories

Feature directory to locate and/or dial feature codes

Automatic intercom and/or outside call access

SINGLE-LINE FEATURES

Audio message waiting indication capability
Programmable hookflash recognition

Programmable ring cadence and gain levels for OPX
applications

DIRECT STATION SELECTION/BUSY
LAMP FIELD (DSS/BLF) UNIT FEATURES

Up to ten total units per system (e.g., five keysets
equipped with tandem units)

Each single unit has 60 keys with LED indicators for
one-key access to up to 60 extension numbers/
features (the LEDs show the status of the assigned
stations, hunt groups, or other resources)

Up to three key maps for determining the layout and
numbers accessed by the keys

ATTENDANT FEATURES

Accessed by dialing O at the stations they serve
Central operator for incoming calls

Message center

Recall destination for unanswered calls

Immediate off-hook voice announce (OHVA) calls
(requires special programming and a DSS/BLF Unit
or a keyset with assigned DSS/BLF keys)

ADMINISTRATOR FEATURES

System speed-dial number/name programming
System alarm reporting/clearing
Enable/disable system night mode

Set date and time of day

Station feature programming (user name and atten-
dant)

Freeze and unfreeze system database history

e
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G. MAXIMUM CAPACITIES

FEATURE CAPACITY
‘ BASIC EXP.
6.2 Some of the feamres have maximum capacities that are
dependent on the availability of system channels and/or circuits. Stations camped on to a trunk .
The features with such capacities are listed in the following table. group F 128¢ F 256
The numbers listed under the heading labeled “basic” are for Inter-station messages per system —F 128 _ 256
ic (8-sl , whi isted under th - -
F)as1c (8-s o‘t‘) syst:.ms while the numbers listed under the hea.d Programmable reminder messages >0 0
ing labeled “exp.” are for expanded (16-slot) systems. For alist Message requesis per system 128 256
of AXXESSORY Talk maximum capacities, see page 2-27. §€ requests per sy - -
De-not-disturb messages 20 20
EATURE CAPAGTTY Messages per system F 128 256
System forwarding paths 100 ' 100
BASIC EXP. Paths per station 3 3
Non-blocking ports (voice channels) 128 256 Points per path 4 4
Station/Trunk 112 224 v
AXXESSORY Talk PC Tolirestrlztxonbuser groups 3 3
— via CPU-type Card 8 8 rea code tables per user group l l
~ via Options Card - 24 h 24 Area codes per table 800 800
Extended area codes per user
Station instruments 1282 2562 group 4 4
Keysets 112 224 Office code tables per extended
Single-Line Sets 48 104 area code { 1
DSS/BLF Units Office codes per table 800 800
DSS/BLF units per system 10 10 Station class of service designations 16 16
Units per keyset 2 2 — -
Extension numbers per unit 60 60 Absor?ed digit patterns per system 50 50
— o Y Digits per pattern 32 32
u .
Trunk groups 48 104 Account codes
Trunks per group 120 248 Forced 256 256
Standard 256 256
System RS-232-C ports 8 8 Digits per code 3-12 3-12
Paging zones 1 g Hunt groups
Conference circuits available via Per system 75 75
the CPU 12b 12b Stations per hunt group 12504 25004
Parties per conference 4 4 Announce. stations per hunt group 1 1
Simultaneous 4-party conferences 3b 3b OQverflow stations per hunt group 1 1
Svet eed dialing Recall destinations per hunt group 1 1
ystem sp i
Numbers per system h 1000 1000 Map group assignments
Digits per number 32 32 Keyset B . 15
Station speed dialing DSS/BLF 3 3
Numbers per station (CO &/or IC) 10 10 Extension lists per system 50 50
u p
Digits per entry (CO &/or IC) 16 16 Station or trunk numbers per list J1250d !2500d
Redial numbers per station 1 1
Digits per number 32 32 2 The maximum number of stations and trunks that can be installed is
limited by the number of voice channels and/or system memory
ARS resources available. For systems using more than 112 ports, Inter-
Route groups 16 16 Tel recommends using the faster CPUG20/PCM-D Card.
Tltunk groups per .route group 48 104 b Additional conferencing circuits can be added by installing one or
Dial rules (16 digits each) . . P
_ rotal 16 16 more Options Cards. Each Options Ca@ can have upto4DS S, and
5 12 each DSP can be prograrnmed to provide up to 12 or 16 additional
CaIlbI;rc(;(g;:;m:;?;er system 1;8° 556¢ conference circuits. Conferencing is not amplified.
it 2
Camp on requests per system I 128¢ 256¢ ¢ Each station can have only one camp on and one queue request reg-
istered at a time.
Caliback (queue) requests per PR . . .
station 1 1 Limited only by the combined total of the extension number lists,
i which are used to assign to hunt groups, UCD groups, page zones,
Camp on by a station 1 1 outgoing access, allowed answer, ring-in, and trunk groups. The
. " = combined maximum of all these lists is 1250 entries for basic
Stations camped on to a station ' 127¢ . 255¢ (8-slot) systems and 2500 entries for expanded (16-siot) systems.
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1. INTRODUCTION

1.1 This section of the manual describes the following
Inter-Tel AXXESS System hardware:

— Cabling and Main Distribution Frame (MDF)
— Key Service Unit (KSU)

— Power Supply Unit

— Circuit Cards

— Station Instruments

— Additional System Equipment

1.2 The trunks and stations are conirolled by the cit-
cuit cards in the KSU. The basic KSU has seven slots
available for station, trunk, and optional resource cards,
while the expanded KSU has 14 slots.

1.3 The maximum number of stations and trunks that
can be installed depends on the number and type of
cards and station instruments used. For example, there
could be as many as 224 keysets instailed (using 14 of
the new 16-Port Digital Keyset Cards). Or, there could
be as many as 104 single-line sets (using 13 Single-Line
Cards.) Or, there could be as many as 104 trunks
installed (using 13 Loop Start Cards with attached
Daughter Cards). Of course, the T1 Card provides even
greater trunk capacity (limited only by the number of
available voice channels in the system).

1.4 A variety of station instruments can be used on the
Inter-Tel AXXESS System, including:

® Basic Digital Keysets (also referred to as Basic Digi-
tal Terminals) — non-display only

e Standard Digital Keysets (also referred to as Stan-
dard Digital Terminals) — display and non-display

® Executive Digital Keysets (also referred to as
Executive Digital Terminals) — display only

e Digital Direct Station Selection/Busy Lamp Field
(DSS/BLF) Units — single or tandem

o Industry-standard single-line, dual-tone multi-fre-
quency (DTMF) sets

1.5 A wide variety of optional system equipment can
also be installed, including:

e Multi-port AXXESSORY Talk PC and applications
software for integrated voice processing (voice
mail, automated attendant, hunt group announce-
ment and overflow, optional Fax On Demand,
SMDR storage, etc.); refer to page 2~32.

e Inside Track’s station message detail accounting
(SMDA) software and, if the AXXESSORY Talk PC
is not used, optional PoliCat (Pollable Call Account-
ing Terminal) call record buffer box; refer to the
manual included with the Inside Track software.

e Exiernal paging speaker equipment; refer to pages
2-5 and 3-89.

® External music source; refer to pages 2-10 and
3-88.

® Power failure transfer equipment; refer to pages
2—-10 and 2-31.

® Night transfer equipment; refer to pages 2-19 and
2-32.

® Off-premises extensions (OPXs) and OPX repeat-
ers; refer to pages 2-24 and 3-27.

e Playback devices (if the AXXESSORY Talk PC is
not used); see pages 2-25 and 3-73.

e Output device(s) for the station message detail re-
cording (SMDR) and error message recording fea-
tures; refer to pages 2-28 and 3—88.

e System battery back-up (uninterruptabie power sup-
ply or standby power supply); refer to page 2-32.

® Modem kit; refer to page 2-31.
® Facsimile machine; refer to page 2-32.

® PC wall-mount shelf (accommodates most PC mod-
els); refer to page 8—3 in REPLACEMENT PARTS.
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2. CABLING AND THE MAIN
DISTRIBUTION FRAME (MDF)

2.1 Connections between the trunks, station instru-
ments. external equipment, and the station and trunk cir-
cuit cards are made at the MDF. The MDF is made up of
industry-standard, 66M1-50-type terminal blocks and,
if using Tl Cards, eight-conductor (RJ48C) modular
Jack assemblies. Bridging clips are used on all terminal
blocks to complete the connections. As many as 14
blocks may be needed, including any combination of the
following:

® 1-13 blocks for CO trunk terminations and Loop
Start Card (L.SC) terminations.

® 1-14 blocks for station cabling terminations and
Digital Keyset Card (DKSC), 16-Port Digital Keyset
Card (DKSC-16), or Single-Line Card (SLC) ter-
minations.

2.2 The MDF requires at least a 4 X 6-foot (1.2 X
1.8-meter), 34-inch plywood backboard. (Depending on
the number of stations and trunks installed, a larger
backboard may be necessary.) This will allow room to
mount the terminal blocks, Single-Line Adapters
(SLAs), modular jack assemblies, AC transformers, and
any optional peripheral equipment.

A. STATION CONNECTIONS

2.3 For each keyset. single-line set, and playback de-
vice, twisted single-pair (24 AWG, level-1) cable is run
from the station location to the MDF. (For a complete
list of station cabling requirements, refer to page 3-7.)
All station cables are terminated on blocks at the MDF
and on four-conductor modular jack assemblies at the
station locations.

NOTE: If desired, two- or three-pair twisted cable and
four- or six-conductor modular jacks may be used for all
station connections. This allows the various types of sta-
tion instruments to be easily interchanged, if necessary.
(If three-pair cable is used, extra terminal blocks and the
use of cross-connect wiring techniques are required.)

2.4 Industry-standard, 25-pair telephone cable is used
to connect the station blocks to their corresponding sta-
tion cards. Female 50-pin amphenol-type connectors on
the cables attach to the male connectors on the station
cards in the KSU.

2.5 To help reduce electromagnetic interference
(EMI) and radio frequency interference (RFI), it may be
necessary to equip the station cables with ferrite beads.
(See INSTALLATION, page 3-12.) Two ferrite “split”
beads (two half beads) are installed on each 25-pair

cable just below the amphenol-type connector. The part
number for a single split bead is 808.1195.

B. TRUNK CONNECTIONS

2.6 The CO trunks are terminated on telephone com-
pany RJ-type blocks, as required by FCC regulations.
Cross-connect cable is used to connect the RJ-type
blocks to the CO terminal blocks on the MDF. The
trunks are then connected to the Loop Start Cards
(LSCs) using industry-standard, 25-pair cable. Female
50-pin amphenol-type connectors on the cables attach
to the male connectors on the cards.

2.7 The DID trunks are terminated on telephone com-
pany RJ-type modular jacks (or on RJ-type blocks that
are then cross-connected to modular jack assemblies),
as required by FCC regulations. Two-pair, non-revers-
ing, mod-to-mod line cord is used to connect each DID
trunk to the appropriate jack on the corresponding SLA.

28 To help reduce electromagnetic interference
(EMI) and radio frequency interference (RFI), it may be
necessary to equip the trunk cables with ferrite beads.
(See INSTALLATION, page 3-12.) Two ferrite “split”
beads (two half beads) are installed on each 25-pair
cable just below the amphenol-type connector.

2.9 TI spans are terminated on telephone company
RJ48C modular jacks (or on RI-type blocks that are then
cross-connected to modular jack assemblies), as re-
quired by FCC regulations. Four-pair, non-reversing,
mod-to-mod line cord is used to connect each T1 span
directly to the T1 jack on the corresponding T1 Card.
(Or, to use the DB15 connector instead, see page 3-19.)

2.10 Itis recommended that gas discharge tubes with
silicon avalanche suppressors be installed on all non-T1
trunks for lightning protection. (For T1 spans, the CSU
itself provides the lightning protection.) Also, in areas
with frequent occurrences of lightning, it is recom-
mended that the cable between the telephone company
termination and the gas discharge tubes be at least 75
feet long (the cable may be coiled up if desired).

2.11 The Inter-Tel AXXESS System has the following
trunk characteristics:

CHARACTERISTICS
Loss from:
CO to keyset 0dB (@1kHz. 0 f1.)
CO 10 single-line set 0dB (@1kHz. 0 ft.)
CO 1w CO 0dB (@1kHz, 0 ft.)
Ringer equivalence 0.6B
Ringing voliage 40VRMS minimum
Ring frequency 17-63Hz
Loop current 18mA minimum
PROTECTION
Tip-to-ring 400V transient
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3. KEY SERVICE UNIT (KSU)
A. KSUDESCRIPTION

3.1 The basic Inter-Tel AXXESS KSU houses the sys-
tem power supply unit, an eight-slot circuit cardfile
assembly, and the circuit cards, including: Central Pro-
cessing Unit (CPU) Card with attached Memory (MEM)
Card or Central Processing Unit 020 (CPU020) Card
with attached Pulse Code Modulation Dual (PCM-D)
Card, Loop Start Cards (LSCs), LSC Daughter Cards
(LSC-Ds), T1 Cards (T1Cs), Digital Keyset Cards
(DKSCs), 16-Port Digital Keyset Cards (DKSC-16s),
Single-Line Cards (SLCs), and Options Cards (OPCs).

3.2 For increased port capacity, two basic KSUs may
be connected together to form one expanded KSU. The
second KSU has its own power supply unit and eight-
slot circuit cardfile assembly, but does not require its
own CPU/MEM or CPUO20/PCM-D Card. The two
KSUs are connected by a single ribbon cable.

KSU Redesigned

3.3 The original KSU, backplane, and power supply
unit have been redesigned. The new-style KSU has an
extra cardfile slot that allows one of the new-style power
supply units to be attached directly to the backplane.
(With the original KSU, the power supply unit was
installed on top and was connected to the backplane
through an interface cable.) As a result of the redesign,
the new-style KSU is shorter and wider than the original
KSU.

3.4 The original power supply unit (part no. 550.0102)
and the new-style power supply units (part nos.
530.0104 and 550.0110) are not interchangeable; the
appropriate unit must be used with appropriate KSU.
(Refer to page 2-7 for more information on the new
power supply design.)

Original KSU

3.5 For an illustration of the original KSU, see Figure
2-2 on page 2-33. For installation instructions, see page
3-29.

Page 24

3.6 The approximate dimensions of a basic KSU are:

Height 15.0 in. (38.1 cm.)
Width 13.0in. (33.0cm.)
Depth 12.51n. (31.8 cm.)
Weight

— Empty 21.01bs. (9.45 kg.)
~ Loaded 30.0 lbs. (13.5 kg)

3.7 The approximate dimensions of a fully-expanded
KSU are:

Height 15.0 in. (38.1 cm.)
Width 26.0 in. (66.0 cm.)
Depth 12.5in. (31.8 cm.)
Weight

— Empty 42.01bs. (18.9 kg.)
— Loaded  58.51bs. (26.3 kg.)

New-Style KSU

3.8 For an illustration of the new-style KSU, see Fig-
ure 2-3 on page 2-34. For installation instructions, see
page 3-36.

3.9 The approximate dimensions of a basic KSU are:

Height 10.5in. (26.7 cm.)
Width 16.5in. (419 cm.)
Depth 11.5in. (29.2 cm.)
Weight
— Empty 16.0 Ibs. (7.3 kg.
—~ Loaded  30.01bs. (13.5kg)

3.10 The approximate dimensions of a fully-expand-
ed KSU are:

Height 15.0in. (38.1 cm.)
Width 26.0 in. (66.0 cm.)
Depth 12.51in. (31.8 cm.)
Weight

- Empty 32.01bs. (14.5kg)
— Loaded  58.51bs. (26.3 kg.)
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B. FUNCTIONAL DESCRIPTION

3.11 Together, the circuit cards in the KSU perform
the switching activities for the system; detect incoming
calls; process data-controlled features; control the inter-
action of station instruments, trunks, intercom cails, and
AXXESSORY Taik applications; etc.

3.12 The system is a microprocessor-controlled, pulse
code modulation (PCM), time-division multiplex
(TDM) system. If using the original CPU/MEM Card,
memory includes 3 megabytes (MB) read-only memory
(ROM) and 3MB random access memory (RAM). If us-
ing the new CPUO20/PCM-D Card, memory includes
4MB flash memory and 6MB RAM. In addition, each
keyset contains a microprocessor that communicates
via the Digital Keyset Card with the microprocessor on
the CPU/MEM or CPU020/PCM-D Card.

Voice Channel Allocations

3.13 The circuitry and software in the basic KSU com-
bine to produce an “integrated switching matrix” of 128
time slots (4 PCM highways [buses] X 32 time slots per
highway). The expanded KSU has 256 time slots (8
PCM highways [buses] X 32 time slots per highway). In
general, the circuit cards in slots one and two are
assigned to highway one, the cards in slots three and four
are assigned to highway two, and so on. Therefore, there
are at least 16 time slots available for each card installed
in the KSU.

3.14 For the most part, having 16 time slots available
per card presents no problem. For example, each Digital
Keyset Card (DKSC), whether equipped with any
Single-Line Adapters or not, requires 16 time slots.
Each Loop Start Card (LSC) requires four time slots. (If
equipped with Daughter Cards, LSCs require eight time
slots.) And, each single-Line Card (SLC) requires eight
time slots.

3.15 Some cards could require more than 16 time
slots. For example, each Options Card (OPC) could
possibly need more than 16 time slots, depending on the
number of Digital Signal Processors (DSPs) installed on
the card. And, each T1 Card (T1C) could require up to
24 time slots and each 16-Port Digital Keyset Card
(DKSC-16) could require up to 32 time slots.

3.16 To reduce the chance of TIC, OPC, and
DKSC-16 circuit blocking, the time slots for these two
types of cards are allocated “dynamically” (i.e., they are
allocated as needed). In addition, since T1Cs, OPCs,
and DKSC-16s can use unused time slots from any high-
way in its respective KSU, the chance of any optional
DSP resource or T1I/DKSC-16 circuit blocking is ex-
tremely remote and can be prevented (see the following

note). Therefore, the Inter-Tel AXXESS is considered to
be a virtually non-blocking system.

NOTE: If multiple OPCs, T1Cs, and/or DKSC-16s are
installed in an expanded KSU, resource blocking can be
prevented by splitting the OPCs/T1Cs/DKSC-16s be-
tween the two cardfiles and/or installing them in the
same cardfile as the LSCs.

3.17 The following chart shows the number of voice
channels that are used by the various cards. Note that
dynamically allocated voice channels are not used until
they are needed.

CARD MAX. VOICE CHANNELS USED
TiC 24 — Dynamically Allocated
DKSC-16 32 — Dynamically Allocated
DKSC 16 — Permanently Allocated
SLC 8 — Permanently Allocated
LSC 4 — Permanently Allocated
LSC+LSC-D | 8 — Permanently Allocated
OPC Determined by Card Configuration

— Dynamically Allocated

3.18 With the exception of shared speakerphone de-
vices, each DSP resource (e.g., conference circuit,
DTMF receiver, etc.) requires one time slot per re-
source. Each shared speakerphone device (for Basic and
Standard keysets) requires two time slots. To aid in cal-
culating the number of time slots required/available, the
System Configuration programming window displays
time slot allocation information (see page 6-233).

DTMF Receiver Allocations

3.19 Itis possible to have more call traffic than the two
standard system DTMF receivers can process efficient-
ly. If DTMEF receiver circuits are often busy (e.g., single-
line set users are experiencing a delay in receiving dial
tone), it may be necessary to install an Options Card and
equip it with optional DSPs programmed as DTMF
receivers. (See page 2~19 for more information on op-
tional DSPs.)

NOTE: DTMF receivers are used when single-line sets
are dialing and when features such as E&M, DISA,
automated attendant, CO call continuation, etc. are
used. They are in use only while the dialed number is
being processed, not for the duration of the call.

External Paging Ports

3.20 As many external paging ports as desired can be
used for connecting external paging speaker equipment.
Each external paging port can be connected to an avail-
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able LSC circuit or to the speaker wires on a keyset. In
addition, the new CPU020/PCM-D Card has its own
dedicated external paging port (see page 2-12 for more
information).

NOTE: When connecting external paging equipment to
an LSC circuit, use a paging amplifier that provides talk
battery. When connecting external paging equipment to
a keyset or to the CPU020/PCM-D Card, use a paging
amplifier that DOES NOT provide talk battery.

CAUTION

Using a paging amplifier with talk battery on a key-
set may damage the keyset or the Digital Keyset
Card.

Music Source

3.21 A music source can be connected to the CPU/
MEM or CPU020/PCM-D Card to provide keyset back-
ground music and outside caller music-on-hold. Internal
users also hear music when placed on hold or when
camped on.

Card Slot Arrangement

3.22 The circuit card slot on the far right (8th slot) of

the basic KSU is reserved for the CPU/MEM Card or the
CPUQ20/PCM-D Card. Other than that, any station,
trunk, or optional resource card may be placed in any of
the remaining seven slots. If a second KSU is attached,
the CPU/MEM or CPU020/PCM-D Card in the first
KSU also controls the second KSU (i.e., slot number 16
remains empty).

NOTE: Information on the type of card installed in each
card slot must be entered through database program-
ming. See page 6-232 in PROGRAMMING.

C. ENVIRONMENTAL REQUIREMENTS

3.23 The KSU and the station instruments require the
following environmental conditions:

REQUIREMENTS IN OPERATION IN STORAGE
Temperature 32°10 104° F -40°to 185° F
(KSU) 0°to 40°C —40° t0 85° C
Temperature 32°1t0 113°F —40° to 185° F
(Station Instruments) 0°to 45°C —40°1t085°C
Relative Humidity 5% to 95% 5% to 95%
{Non-Condensing)
Altitude Up to 10,000 ft. Up to 40,000 ft.
(3,048 m.) (12,192 m.)

NOTE: It is recommended that the maximum operating
temperature (as listed above) never be exceeded. There-
fore, when instailing the KSU and station instruments,
allow a sufficient margin for error in case of air condi-
tioning failure, routine mechanical maintenance, plant
shutdown, etc. As a general guideline, if the conditions
are suitable for office personnel, they are also suitable
for all equipment and station instrument operation. A
properly controlled environment will help to extend the
operating life of the equipment.

3.24 6A Power Supply: While in operation, a fully-
loaded basic KSU generates approximately 450 British
Thermal Units (BTUs) of heat per hour. A fully-loaded
expanded KSU generates approximately 900 BTUs of
heat per hour. 9A Power Supply: A fully-loaded basic
KSU generates approximately 900 BTUs of heat per
hour. A fully-loaded expanded KSU generates approxi-
mately 1800 BTUs of heat per hour.

3.25 The maximum amount of heat generated per in-
dividual station instrument is 6.8 BTUs per hour.

NOTE: This information is provided so that any cooling
needed to meet the proper environmental conditions (as
listed in the preceding chart) can be calculated.
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D. SYSTEM POWER SUPPLY UNIT

3.23 The power supply unit provides power to all of
the circuit cards and stations. It must have an isolated,
dedicated, 105-125VAC, 15A, 57-63Hz, single-phase
commercial power source (for details, refer to the first
NOTE on page 3—4 in INSTALLATION). If an expand-
ed KSU is installed, the two power supplies should be
plugged into a single power strip that is connected to the
isolated, dedicated outlet.

Power Supply Redesigned

3.24 The original KSU, backplane, and power supply
unit have been redesigned. The new-style KSU has an
extra cardfile slot that allows one of the two new-style
power supply units to be attached directly to the back-
plane.

3.25 The original power supply unit and the new-style
power supply units are not interchangeable; the ap-
propriate unit must be used with the appropriate KSU.
(Refer to page 2—4 for more information on the new
KSU design.)

Original Power Supply Unit

3.26 The original system power supply unit (part no.
550.0102) is installed in the top of the original KSU. The
unit itself is comprised of a metal chassis with two +24V
modules and one +/-5V module. One of the 24V mod-
ules supplies power to card slots 1-4 and the other 24V
module supplies power to card slots 5-8. If any of the
modules become defective, the entire power supply unit
must be replaced.

3.27 Located on the front side of the power supply unit
are the AC power cable connector, the ON/OFF power
switch, four LED voltage indicators, and a grounding
lug to connect the KSU to an earth ground. During nor-
mal system operation, all four LEDs (+5V, -5V, +24V1,
and +24V2) should be lit. If any of the LEDs are blink-
ing or are unlit, the power supply is defective and the en-
tire unit must be replaced.

3.28 Each power supply unit has two, 250V, 2 amp
fuses. (These fuses may not be replaced in the field. If a
fuse is blown, return the entire power supply unit for re-
pair.) Each unit’s maximum power outputs are:

+24VDC (1), 3A
+24VDC (2), 3A

+5VDC, 3A
-5VDC, 1.5A

NOTE: Due to a limitation in the original power supply
unit, the original KSU cannot be equipped with any of
the new 16-Port Digital Keyset Cards (DKSC-16s). In
addition, the first four slots in the original KSU (and
slots 9-12 in expanded original KSUs) cannot be popu-

lated with all Digital Keyset Cards (DKSCs). At least
one of the first four slots must be equipped with anything
other than a DKSC (or simply left empty). If necessary,
refer to Inter-Tel AXXESS Tech Tip 0001 for more in-
formation.

New-Style Power Supply Unit — 6 Amp

3.29 The 6 amp, new-style, system power supply unit
(part no. 550.0104) is installed in the far left slot in the
new-style KSU. (See page 2—4 for information on the
new KSU design.)

3.30 Located on the front side of the power supply unit
are the AC power cable connector, the ON/OFF power
switch, three LED voltage indicators, and four voltage
test points. During normal system operation, all three
LEDs (+35V, =5V, and +24V) should be lit. If any of the
LED:s are blinking or are unlit, the power supply is de-
fective and the entire unit must be replaced.

NOTE: With the new-style KSU, the grounding ing is
no longer located on the front of the power supply unit. It
is now located on the left, inside wall of the KSU chas-
sis.

3.31 Each power supply unit has one, 250V, 4 amp
fuse. (This fuse may not be replaced in the field. If the
fuse is blown, return the entire power supply unit for re-
pair.) Each unit’s maximum power outputs are:
+24VDC, 6A +5VDC,3A  -5VDC, 1.5A

3.32 With some limitation, the new 16-Port Digital
Keyset Cards (DKSC-16s) can be installed in KSUs
equipped with this 6 amp power supply. Depending on
the number and variety of other circuit cards to be
installed, up to two of the cards can be DKSC-16s {or up
to four in expanded KSUs). If necessary, use the follow-
ing chart to determine how many DKSC-16s can be
installed using the 6 amp power supply.

CARD TYPE AMPS REQUIRED
DKSC-16 1.28
SLC 5
DKSC .64
T1C .40
LSC 35
LSC-D 35
OPC .30

NOTE: To aid in calculating the number of DKSC-16s
that can be installed, the System Configuration pro-
gramming window displays power supply allocation in-
formation (see page 6-233 for more information).
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New-Style Power Supply Unit — 9 Amp

3.33 The 9 amp, new-style, system power supply unit
(part no. 550.0110) is installed in the far left slot in the
new-style KSU. (See page 2—4 for information on the
new KSU design.)

3.34 Located on the front side of the power supply unit
are the AC power cable connector, the ON/OFF power
switch, three LED voltage indicators, and four voltage
test points. During normal system operation, all three
LEDs (+3V, -5V, and +24V) should be lit. If any of the
LED:s are blinking or are unlit, the power supply is de-
fective and the entire unit must be replaced.

NOTE: With the new-style KSU, the grounding lug is
no longer located on the front of the power supply unit. It
is now located on the left, inside wall of the KSU chas-
sis.

3.35 Each power supply unit has one, 250V, 8 amp
fuse. (This fuse may not be replaced in the field. If the
fuse is blown, return the entire power supply unit for re-
pair.) Each unit’s maximum power outputs are:

+24VDC, SA +5VDC,7A  -5VDC, 1.5A

3.36 With this new 9 amp power supply unit, there is
no power limit as to how many of the new DKSC-16s
can be installed in the KSU.

Voltage Surge and Spike Protection

3.37 To reduce the effects of AC voltage surges and
spikes that may cause system malfunctions, false logic,
and/or damage to the electronic components, a surge/
spike protector with the following specifications is rec-
ommended:

® Clamp voltage transients at 300VDC within 5 nano-
seconds when exposed to waveforms as described in
the ANSI/IEEE Standard C62.41-1980 (IEEE 587).

® Reduces RFIVEMI noise by at least 20dB at frequen-
cies between SkHz and 30MHz.

3.38 Inter-Tel’'s Factored Products division sells
surge/spike protectors that have these specifications.

Battery Back-Up

3.39 To provide back-up power in the event of a power
failure or brownout condition, the power supply can
have optional battery back-up using a customer-pro-
vided uninterruptable power supply (UPS) unit or a
standby power supply (SPS) unit. (Refer to page 2-32
for more information.)
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E. CIRCUIT CARDS

340 In addition to the power supply unit, the KSU
houses the circuit cards that control and coordinate the
functions of the system. Up to eight cards may be
installed in a basic KSU, including:

1 Central Processing Unit (CPU) Card with attached Memory
(MEM) Card or Central Processing Unit 020 (CPU020)
Card with attached Pulse Code Modulation Dual (PCM-D)
Card — required

1-7* Digital Keyset Card (DKSC) and/or 16-Port Digital Keyset Card
(DKSC-16) — at least one is required

1-6* Single-Line Card (SLC)

1-6  Loop Start Card (LSC) with optional attached
LSC Daughter Card (LSC-D)

1-6 Tl Card (T1IC)

1-6  Options Card (OPC)

* Refer to page 2-20 for station capacities.

3.41 Up to 15 cards may be installed in an expanded
KSU, including:

1 Central Processing Unit (CPU) Card with attached Memory
(MEM) Card or Central Processing Unit 020 (CPU020)
Card with attached Pulse Code Modulation Dual (PCM-D)
Card — required

1-14* Digital Keyset Card (DKSC) and/or 16-Port Digital Keyset Card

~ (DKSC-16) — at least one is required

1-13* Single-Line Card (SLC)

1-13 Loop Start Card (LSC) with optional attached
L.SC Daughter Card (LSC-D)

1-13 T1 Card (T1C)

1-13 Options Card (OPC)

* Refer to page 2-20 for station capacities.

3.42 Descriptions of the cards are given in the follow-
ing paragraphs. Drawings of the cards are located in the
INSTALLATION section.

NOTE: Except for the CPU/MEM Card or the CPU020/
PCM-D Card, all of the circuit cards listed above may be
inserted or removed while the system power is on.

Central Processing Unit (CPU) Card and Attached
Memory (MEM) Card

3.43 The CPU Card contains the main controlling mi-
croprocessor and associated control logic and memory
circuits. It is under the control of a program stored in the
ROM, which is activated when the system is powered
up. ROMs containing the system software are installed
on the CPU Card before it is installed in the KSU.

3.44 The CPU Card contains the following system re-
sources (see Figure 3-26 on page 3—44):

® DB15 PCM connector (15-pin D-subminiature
female connector) for connecting the first eight ports
to the Audio Interface Card (AIC) in the optional
AXXESSORY Talk PC.

® RS-232-C jack (8-pin, 8-conductor modular jack)
for connecting to the AXXESSORY Talk PC’s
RS-232-C port, or for connecting an SMDR/error
message output device, a personal computer for pro-
gramming the system database, or a modem for re-
mote programming/maintenance (see pages 2-28 to
2-31 for requirements).

NOTE: The system can have a maximum of eight
RS-232-C ports for system services. This includes
the RS-232-C ports on the CPU/MEM or CPU020/
PCM-D Card, Options Card(s), and PC Data Port
Modules. If an Inter-Tel AXXESSORY Talk PC is
installed, at least one of the eight system RS-232-C
ports must be dedicated to the PC.

® LED indicators show main processor operation
(CPU ACTIVE - green), database in default state
due to error (DATABASE ERROR -red), minor sys-
tem alarms (MINOR ALARM - yellow), external
clock activity (EXTERNAL CLOCK ACTIVE -
green), and database back-up battery connection
(BATTERY OFF - red). Refer to page 7-3 for de-
tailed LED information.

® Reset switch is used to manually reset the system
during troubleshooting. This is a software-con-
trolled system reconfiguration. Pushing this switch
does the following:

— Preserves the battery-backed database informa-
tion, all calls in progress, outside calls being
dialed, pages in progress, camped-on calls,
queue requests, system and user programming,
inter-station messages, calls on system and indi-
vidual hold, do-not-disturb messages, and re-
minder messages.

— Restores DTMF receivers, modem access, and
speech channels, and resets the station clocks to
match the system clock. Updates trunk key, DSS/
BLF key, speed-dial key, and feature key lamp
status.

— Disconnects calls ringing in.

® Database back-up battery (3.6V, JAAA lithium

battery) that can support the database for at least two
months of accumulated system down time.

e Battery voltage test points and check button for

checking the database back-up battery charge. If the
battery voltage is not greater than 3.3VDC, replace
the battery.

e Battery back-up jumper strap for activating the

database back-up battery. The jumper strap should
be placed in the ON position (over the right two pins)
before the CPU Card is installed. When the card is
taken out of service for repair or storage, the jumper
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strap should be placed in the OFF position (left two
pins) to preserve the battery charge.

NOTE: Placing the BATTERY jumper strap in the
OFF position erases the database when the card is
unplugged or loses power.

® Music jack for connecting an external music source
(such as a radio, tape player, etc.) that can be heard
by callers when they are placed on hold or camped
on. It may also be used for keyset background music.
For installation instructions, see page 3~88. In data-
base programming, music can be enabled or dis-
abled, and each trunk group (as well as transfer
audio) can be assigned music, silence, or tick-tones.
See page 6-136.

NOTE: The following four system resources are pro-
vided by the single Digital Signal Processor (DSP) on
the CPU Card. For additional and/or other system re-
sources, one or more Options Cards (with up to four
DSPs each) may be installed in the KSU.

® Conferencing resources for connecting up to 12
parties in multiple conferences. There can be up to
three simultaneous four-party conferences or up to
four simultaneous three-party conferences. Confer-
encing is not amplified.

® DTMF receiver circuits (two) are used when
single-line sets connected to MDPM:s are dialing and
when features such as DISA and analog voice mail
are used. These two receivers convert DTMF signals
to the digital codes used by the system. They are in
use only while the dialed number is being processed,
not for the duration of the call. If both DTMF receiv-
ers are busy, the user may try again (DISA users are
redirected to the primary attendant).

e DTMF transmitter circuits (two) generate DTMF
tones whenever needed by the system. For exampie,
when a Basic or Standard keyset user manually dials
a number while on a call or when a station user uses
one of the system auto-dial features (ARS, call for-
ward to the public network, station or system speed
dialing, etc.). Executive keysets can generate their
own DTMF tones.

e Tone generating circuit produces all of the system
tones (busy, reorder, do-not-disturb, etc.) heard by
keyset, single-line set, DISA, and automated atten-
dant users.

3.45 A Memory (MEM) Card must be attached to the
CPU Card to provide additional system memory, as well
as the following additional system resources (see Figure
3-26 on page 3—44):

® Relay jack (6-pin, 6-conductor modular jack) cur-
rently used for power failure transfer equipment
only. The jack can be used for connecting one or
more single-line sets to predetermined CO trunks in
the event of processor card failure or a power failure.
The output is two normally-open (deactivated)
single-pull double-throw (SPDT) relays that are held
closed (activated) during system operation. Addi-
tional equipment needed includes a customer-pro-
vided PFT relay card and card mounting case. The
CPU Card relay contact ratings are listed below.
(See page 2-31 for additional requirements.)

MEM CARD RELAY CONTACT RATINGS

0.6A at 125VAC
0.6A at 110VDC
2.0A at 30VDC

® RS-232-C jacks (two 8-pin, 8-conductor modular
jacks) for connecting to the AXXESSORY Talk
PC’s RS-232-C port, or for connecting SMDR/error
message output devices, a.personal computer for
programming the system database, and/or a modem
for remote programming/maintenance (see pages
2-28 to 2-31 for requirements).

NOTE: The system can have a maximum of eight
RS-232-C ports for system services. This includes
the RS-232-C ports on the CPU/MEM or CPU020/
PCM-D Card, Options Card(s), and PC Data Port
Modules. If an Inter-Tel AXXESSORY Talk PC is
installed, at least one of the eight RS-232-C ports
must be dedicated to the PC.

® Real-time clock for more accurate date and time
function. (Without the attached MEM Card, the
CPU Card uses a software clock.)

3.46 The MEM Card must be equipped with three spe-
cial software components (kit no. 828.1278) that allow
the card to work with version 2 or greater system soft-
ware. The PAL in the kit must then be replaced with the
new version 3 PAL (827.8387). If an earlier version of
system software is ever re-installed, the three new com-
ponents must be removed and the old component(s)
must be re-installed.

Page 210



INTER-TEL AXXESS
INSTALLATION & MAINTENANCE MANUAL

SPECIFICATIONS
Issue 3, August 1995

Central Processing Unit 020 (CPU020) Card and
Puise Code Modulation Dual (PCM-D) Card

3.47 The new CPUO20/PCM-D Card is faster and
more powerful than the original CPU/MEM Card. Inter-
Tel recommends using the new CPUQ20/PCM-D Card
under any of the following conditions:

systems using more than 112 ports

systems using OAI

systems using TSAPI

systems with unusually high cail volume or exten-
sive use of multiple ring-ins and/or all-rings (e.g..
more than 100 ringing stations per minute)

NOTE: Once a CPU020/PCM-D Card is installed and
equipped in the database, it cannot be replaced with a
CPU/MEM Card without first defaulting the database.

3.48 The CPUG20/PCM-D Card contains the main

controlling microprocessor and associated control logic

and memory circuits. It is under the control of a program

stored in flash memory, which is activated when the sys-
. tem is powered up.

3.49 Instead of the pre-programmed ROMs used on
the CPU/MEM Card, the CPU020/PCM-D Card em-
ploys flash memory circuitry. This technology allows
the technician to install and upgrade system software
through the programming PC, rather than having to re-
place the ROMs on the card.

3.50 The CPUO20/PCM-D Card contains the follow-
Ing system resources (see Figure 3-27 on page 3-47):

¢ DB1S PCM connector (15-pin D-subminiature
female connector) for connecting the first eight ports
to the Audio Interface Card (AIC) in the optional
AXXESSORY Talk PC.

® RS-232-C jacks (three 8-pin, 8-conductor modular
Jacks) for connecting to the AXXESSORY Talk
PC’s RS-232-C port. or for connecting SMDR/error
message output devices, a personal computer for
programming the system database, and/or a modem
for remote programming/maintenance (see pages
2-28 to 2-31 for requirements).

NOTE: The system can have a maximum of eight
RS-232-C ports for system services. This includes
the RS-232-C ports on the CPU/MEM or CPU020/
PCM-D Card, Options Card(s), and PC Data Port
Modules. If an Inter-Tel AXXESSORY Talk PC is
installed, at least one of the eight system RS-232-C
ports must be dedicated to the PC.

® LED indicators show main processor operation
(CPU ACTIVE - green), database in default state
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due to error (DATABASE ERROR- red), minor sys-
tem alarms (MINOR ALARM - yellow), external
clock activity (EXTERNAL CLOCK ACTIVE -
green), and database back-up battery connection
(BATTERY OFF - red). Refer to page 7-3 for de-
taited LED information.

Reset switch is used to manually reset the system
during troubleshooting. This is a software-con-
trolled system reconfiguration. Pushing this switch
does the following:

— Preserves the battery-backed database informa-
tion, all calls in progress, outside calls being
dialed, pages in progress, camped-on calls,
queue requests, system and user programming,
Inter-station messages, calls on system and indi-
vidual hold, do-not-disturb messages, and re-
minder messages.

— Restores DTMF receivers, modem access, and
speech channels, and resets the station clocks to
match the system clock. Updates trunk key, DSS/
BLF key, speed-dial key, and feature key lamp
status.

— Disconnects calls ringing in.

NOTE: If necessary, the reset switch can also be
used to place the CPUO020/PCM-D Card into
“receive software upload” mode, as described on
page 3-60.

Database back-up battery (3.6V, JAA lithium
battery) that can support the database for at least two
months of accumulated system down time.

Battery voltage test points and check button for
checking the database back-up battery charge. If the
battery voltage is not greater than 3.3VDC, replace
the battery.

Battery back-up jumper strap for activating the
database back-up battery. The jumper strap should
be placed in the ON position (over the bottom two
pins) before the CPUO20/PCM-D Card is installed.
When the card is taken out of service for repair or
storage, the jumper strap should be placed in the
OFF position (top two pins) to preserve the battery
charge.

NOTE: Placing the BATTERY jumper strap in the
OFF position erases the database when the card is
unplugged or loses power.

Music jack for connecting an external music source
(such as a radio, tape player, etc.) that can be heard
by callers when they are placed on hold or camped
on. It may also be used for keyset background music.
For installation instructions, see page 3-88. In data-
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base programming, music can be enabled or dis-
abled, and each trunk group (as well as transfer
audio) can be assigned music, silence, or tick-tones.
See page 6-136.

Relay jack (6-pin, 6-conductor modular jack) cur-
rently used for power failure transfer equipment
only. The jack can be used for connecting one or
more single-line sets to predetermined CO trunks in
the event of processor card failure or a power failure.
The output is two normally-open (deactivated)
single-pull double-throw (SPDT) relays that are held
closed (activated) during system operation. Addi-
tional equipment needed includes a customer-pro-
vided PFT relay card and card mounting case. The
relay contact ratings are listed below. (See page
2-31 for additional requirements.)

CPUQ20/PCM-D CARD RELAY CONTACT RATINGS

0.6A at 125VAC
0.6A at 110VDC
2.0A at 30VDC

External paging jack (RCA-type phono jack with
an output impedance of 600 ohms) for connecting
external paging speaker equipment to allow paging
to large areas, such as warehouses or loading docks.
For installation instructions, see page 3—89.

Real-time clock for more accurate date and time
function.

Network clock circuitry for providing the smooth,
error-free clock transitions required for T1 applica-
tions. If any T1 Cards are installed in the KSU, the
network clock circuitry provides the clock function
for the entire system.

NOTE: The following four system resources are pro-
vided by the single Digital Signal Processor (DSP) on
the CPU020/PCM-D Card. For additional and/or other
system resources, one or more Options Cards (with up to
four DSPs each) may be installed in the KSU.

® Conferencing resources for connecting up to 12
parties in multipie conferences. There can be up to
three simultaneous four-party conferences or up to
four simultaneous three-party conferences. Confer-
encing is not amplified.

® DTMF receiver circuits (two) are used when
single-line sets connected to MDPMs are dialing and
when features such as DISA and analog voice mail
are used. These two receivers convert DTMF signals
to the digital codes used by the system. They are in
use only while the dialed number is being processed,
not for the duration of the call. If both DTMF receiv-
ers are busy, the user may try again (DISA users are
redirected to the primary attendant).

¢ DTMF transmitter circuits (two) generate DTMF
tones whenever needed by the system. For example,
when a Basic or Standard keyset user manually dials
a number while on a call or when a station user uses
one of the system auto-dial features (ARS, call for-
ward to the public network, station or system speed
dialing, etc.). Executive keysets can generate their
own DTMF tones.

¢ Tone generating circuit produces all of the system
tones (busy, reorder, do-not-disturb, etc.) heard by
keyset, single-line set, DISA, and automated atten-
dant users.
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Digital Keyset Cards (DKSCs), 16-Port Digital
Keyset Cards (DKSC-16s), Single-Line Adapters
(SLAs), and Single-Line Cards (SLCs)

3.51 Station instruments are connected to station cir-
cuit cards in the KSU. Keysets are connected directly to
Digital Keyset Cards (DKSCs) and/or 16-Port Digital
Keyset Cards (DKSC-16s). Industry-standard single-
line DTMF sets and playback devices (AC-ringing
instruments only) are connected directly to Single-Line
Cards (SLCs) or indirectly to DKSCs/DKSC-16s
through Single-Line Adapters (SLAs).

NOTE: At least one DKSC or DKSC-16 must be
installed to provide an administrator (equipped with a
dispiay keyset) that can receive system alarm messages,
program system data, etc.

3.52 Digital Keyset Card (DKSC): Each DKSC pro-
vides up to eight circuits for connecting digital keysets
or Single-Line Adapters (SLAs) to the system. DKSCs
have eight self-correcting thermistors (one for each cir-
cuit) to protect the system from damage due to a short
circuit in the station cabling. If a short circuit causes a
thermistor to open, it will automatically close when the
short is removed.

3.53 Up to ten keysets may be equipped with single
DSS/BLF Units or up to five keysets may be equipped
with tandem units (or any combination of the two up to
ten total units; tandem units count as two units). Each
unit is connected to the optional PC Data Port Module
(PCDPM) on the back of the corresponding keyset. Un-
like many other systems, the DSS/BLF Units do not re-
quire KSU cabling separate from the keyset’s cabling;
instead, they are powered by their own AC transformer.

3.54 Each DKSC has a green LED (CARD ON-LINE)
to indicate the card’s functional readiness and a yellow
LED (CIRCUIT BUSY) to indicate whether any circuit
on the card is busy (see Figure 3-28 on page 3-50). Also,
each card has a metal EMI shield attached to the front
edge of the card to help prevent electromagnetic inter-
ference.

3.35 16-Port Digital Keyset Card (DKSC-16): Each
DKSC-16 provides up to 16 circuits for connecting digi-
tal keysets or Single-Line Adapters (SLAs) to the sys-
tem. DKSC-16s have 16 self-correcting thermistors
(one for each circuit) to protect the system from damage
due to a short circuit in the station cabling. If a short cir-
cuit causes a thermistor to open, it will automatically
close when the short is removed.

3.56 Each DKSC-16 is equipped with a single Digital
Signal Processor (DSP) to provide the following card
and/or system resources:

® Shared speakerphones (up to ten) for any Basic and
Standard Digital Keysets attached to the card. For
information on shared speakerphones, see page
4-38.

® Tone generating circuit for providing system tones
(busy, reorder, do-not-disturb, etc.) to the keysets
connected to the card, if necessary. It is available in
case there are no voice channels available in the sys-
tem to issue tones from the CPU when needed.

® Switching matrix to allow access to any available
time slot on the card’s PCM highway (bus). This is
provided since the card may need up to 32 simulta-
neous voice channel connections.

3.57 Up to ten keysets may be equipped with single
DSS/BLF Units or up to five keysets may be equipped
with tandem units (or any combination of the two up to
ten total units; tandem units count as two units). Each
unit is connected to the PC Data Port Module (PCDPM)

on the back of the corresponding keyset. Unlike many

other systems, the DSS/BLF Units do not require KSU
cabling separate from the keyset’s cabling; instead, they
are powered by their own AC transformer.

3.58 Each DKSC-16 has a green LED (CARD ON-
LINE) to indicate the card’s functional readiness and a
yellow LED (CIRCUIT BUSY) to indicate whether any
circuit on the card is busy (see Figure 3-28 on page
3-50). Also, each card has a metal EMI shield attached
to the front edge of the card to help prevent electromag-
netic interference.

3.59 Single-Line Adapter (SLA): An SLA, which
can be installed on an available DKSC or DKSC-16 cir-
cuit, is used for connecting up to two AC-ringing single-
line DTMF sets, playback devices, and/or off-premises
extensions. As many SLAs as desired can be installed as
long as the system maximum for station instruments is
not exceeded (112 for basic systems, 224 for expanded
systems).

3.60 With version 2.0 or higher system software, an
SLA can also be used for connecting up to two direct in-
ward dialing (DID) trunks. (Or one single-line set and
one DID trunk.) Refer to FEATURES, page 4-24, for
more information on using DID trunks.

3.61 AC-ringing off-premises stations can be con-
nected directly to the SLA circuit (external HVRA
Units, power supplies, and ring generators are not need-
ed).

NOTE: SLAs do not support visual message waiting ap-
plications. If single-line sets with message waiting
lamps are installed on SLAs, the lamps will not func-
tion. However, single-line sets can be configured in
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database programming to receive audible message
waiting indication tones.

3.62 Each SLA, whether used for single-line sets or
DID trunks or both, is powered by its own AC transform-
er. Also, SLAs have two self-correcting thermistors. If a
short circuit causes a thermistor to open, it will automat-
ically close when the short is removed.

NOTE: For optimal system performance, the AX-
XESSORY Talk PC and applications software should be
used for voice mail and automated attendant functions,
rather than using SLA circuits.

3.63 Single-Line Card (SLC): Each SLC provides up
to eight circuits for connecting on-premises AC-ringing
single-line DTMF seis and playback devices. The card
has an onboard, square-wave AC ring generator with a
total ringer equivalence number (REN) of 8.0. (al-
though no circuit on the board can have a REN above
3.0.) The REN provided by the onboard ring generator
should be adequate for most installations. However, if
additional REN is required, an external customer-pro-
vided ring generator can be used instead.

NOTE: Off-premises stations cannot be legally con-
nected to SLCs; use SLAs instead. Also, for optimal sys-
tem performance, the AXXESSORY Talk PC and
applications software should be used for voice mail and
automated attendant functions, rather than using SLC or
SLA circuits.

3.64 FEach SLC can be equipped with an optional
Lamp Option Card (LOC) to provide visual message
waiting capabilities for single-line sets equipped with
message lamps. Single-line sets are then configured in
database programming to receive visual and/or audible
message waiting indication tones.

3.65 SLCs have self-correcting thermistors to protect
the —48V output. If a short circuit causes a thermistor to
open, it will automatically close when the short is re-
moved.

3.66 Each SLC has a green LED (CARD ON-LINE)
to indicate the card’s functional readiness and a yellow
LED (CIRCUIT BUSY) to indicate whether any circuit

on the card is busy (see Figure 3-29 on page 3-32). Also,
each card has a metal EMI shield attached to the front
edge of the card to help prevent electromagnetic inter-
ference.

3.67 Station circuit and extension numbers: Each
station card circuit is assigned a six-digit hardware ad-
dress number (XX.YY.ZZ) according to the card’s slot
in the KSU (XX = 01-07 or 09-15), the location of the
circuit on the card (Y'Y =01-08), and whether the circuit
has more than one purpose (ZZ = 01-03). For example,
circuit 01.02.01 is the second circuit on the first card
installed in the KSU.

3.68 In some circumstances, a station circuit can have
more than one purpose. For example, two single-line de-
vices can be installed on a single DKSC or DKSC-16
circuit. The first device is assigned circuit number
XX.YY.0l and the second device is assigned circuit
number XX.YY.02. Similarly, a keyset’s PC Data Port
Module and Modem Data Port Module can be assigned
their own circuit numbers. In this case, the keyset is as-
signed circuit number XX.YY.01, the first data port is
assigned number XX.YY.02, and the second data port is
assigned number XX.YY.03. For more information, re-
fer to page 6-237.

3.69 When the system is first powered up, the default
configuration is used to assign extension numbers 10 the
station circuits. Card slots 1-5 (and 9-13 in expanded
systems) are considered DKSCs and slots 6-7 (and
14~15 in expanded systems) are LSCs with attached
Daughter Cards (LSC-Ds). Changes to the defauit con-
figuration can be made through database programming.
Refer to PROGRAMMING, page 6-232. for more in-
formation.

3.70 The default system assigns extension number
1000 to station circuit 01.01.01, extension number 1001
to station circuit 01.02.01, and so on to match the initial
configuration. Circuit 01.01.01 is equipped as an ad-
ministrator and as the primary attendant’s keyset when
the system is in the default configuration. If desired, the
circuits can be assigned 1-5 digit extension numbers
through database programming. Refer to PROGRAM-
MING, page 6-75, for more information.
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Loop Start Cards (LSCs) and LSC Daughter Cards
(LSC-Ds)

3.71 Each LSC has circuitry for up to four loop start
trunks; ground start trunks cannot be used. For increased
capacity, an LSC-D can be attached to each LSC to pro-
vide four additional circuits.

3.72  For optimal CO trunk transmission performance,
each LSC circuit should be “hybrid balanced” in data-
base programming. Hybrid balancing refers to selecting
the balance network — normal or short — that best
matches the trunk’s impedance. See page 6—125 for de-
tails.

373 Each LSC and LSC-D has four specially-
designed fuses soldered to the card to protect it from
large voltage surges due to lightning. If a fuse is open
{blown), it may mean that other parts of the card have
also been damaged. For this reason, open fuses must not
be replaced in the field. Instead, the entire card must be
returned for testing and possible repair. Failure to follow
this policy will void the warranty on the card.

3.74 Each LSC has a green LED (CARD ON-LINE)
to indicate the card’s functional readiness and a yellow
LED (CIRCUIT BUSY) to indicate whether any circuit
on the card is busy (see Figure 3—30 on page 3—-54). Also,
each card has a metal EMI shield attached to the front
edge to help prevent electromagnetic interference.

3.75 When the system is in the default configuration,
all trunks are configured for DTMF signaling. If neces-

sary, some or all of the trunks can be reprogrammed for
dial-pulse signaling through database programming.

NOTE: Single-line sets generate their own DTMF tones
when dialing. If used on dial-pulse trunks, both the
DTMEF tones generated by the phone and the dial-pulse
signals generated by the system are sent to the central
office, which may be a problem if the central office rec-
ognizes both. To avoid this problem, single-line sets
should be restricted to ARS-only when using dial-pulse
trunks. Then, only the ARS-generated dial-pulse signals
will be sent to the central office.

3.76 The CO circuits are assigned hardware address
numbers according to the card’s slot in the KSU and the
location of the circuit on the card. For example, when
using the initial configuration (see paragraph 3.69), CO
circuit 07.04.01 is the fourth circuit on the LSC installed
in slot 7. Each trunk card circuit is assigned a six-digit
circuit number XX.YY.ZZ, where XX = the card siot
location (01-07 or 09-15), YY = the circuit number on
the card (01-08), and ZZ = whether the circuit has more
than one purpose (currently 01 only). Refer to page
6-237 for additional information.

3.77 When the system is in the default configuration,
the first four keys on each keyset are assigned as Call
keys for incoming call indication/access. (The AN-
SWER key may also be used to access incoming calls.)
No individual trunk keys or trunk group keys are
assigned. Key assignments can be designated in data-
base programming. Refer to PROGRAMMING, page
6-52, for more information.
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T1 Cards (T1Cs)

NOTE: New T1Cs come equipped with two special
software components — part nos. 827.8376 (U4) and
827.8375 (US) — that allow the cards to work with the
new version 3 system software (as well as all older ver-
sions of system software). Older T1Cs (those with U4
labeled 8317 and U5 labeled 8318) must first be
equipped with an upgrade kit (part no. 828.1333) before
using them with the new version 3 system software.

3.78 The acronym for the T1 Card — T1C — should
not be confused with the special T1C digital carrier sys-
tem {which operates at twice the data rate of the standard
T1 carrier system). The AXXESS T1 Card does not sup-
port T1C.

3.79 The term “T1" refers to a specific digital method
of transmitting voice and data; it is the basic 24-channel
time-division multiplex (TDM), 1.544 Mb/s pulse code
modulation (PCM) system as used in the United States.

3.80 The T1 standard, which was developed as a
method of reducing cabling and increasing transmission
quality between distant central offices, is actually a sub-
set of a multi-level Digital Signal (DS) scheme. In popu-
lar usage, T1 refers to the DS1 rate as transmitted via any
type of media (e.g., copper wire, fiber optics, or micro-
wave).

3.81 Since each T1 span actually consists of 24 indi-
vidual circuits (or channels) multiplexed together, it is
often less expensive to purchase a single T1 span than it
is to purchase multiple individual trunks. Each of the 24
T1 circuits can be programmed as a loop start, ground
start, DID, E&M, or OPX trunk (or as unequipped). Any
combination is possible.

3.82 “Fractional” T1, often called FT1, is a special T1
service where only a portion of the 24 channels are used
and paid for. To implement fractional T1 (if availabie),
equip only those circuits that are provided.

NOTE: Currently, the T1 Card is used to transmit voice
signals only, not data. In the future, data transmissions
over T1 circuits may also be supported.

3.83 To interface with the public network, each T1
Card is equipped with an on-board Channel Service Unit
(CSU). Since the CSU is on-board, the programmer
must select the line build-out (LBO) attenuation, which
is available from the T1 provider.

NOTE.: To use an external CSU instead, the T1 Card can
be set to DSX mode. However, the card and the external
CSU must be located in the same building, and the cab-
ling between them must be no longer than 133 feet.

3.84 Although most T1 interfaces will be with the
public network, it is possible to use T1 Cards to connect
two telephone systems together (e.g., two AXXESS
Systems). The two systems may be located in separate
buildings and the cabling between them may be as long
as 6000 feet. (See page 3-28 for more information on
connecting two AXXESS T1 Cards together.)

NOTE: For information on programming various types
of T1 installations, refer to pages 6—131 to 6-135.

3.85 Inthe future, a T1 span could possibly be used to
connect the AXXESS System to a host computer via a
digital multiplexed interface (DMI). Also, the T1 Card
has been designed to interface with the coming Inte-
grated Services Digital Network (ISDN) features, when
available.

3.86 When a T1 span is used to connect an AXXESS
System to the public network or to another telephone
system, it is important that the two endpoints communi-
cate at the same frequency. Since it is practically impos-
sible for both endpoints to have clocks running at
identical frequencies, one endpoint is given “master”
clock status and the other endpoint is given “slave”
clock status. The slave clock can then extract and lock
onto the master clock frequency from the incoming T1
information. This master/slave synchronization is pro-
grammed in the database. When connected to the public
network, the AXXESS T1 Cards should be designated
as public network slaves.

3.87 When information (currently, voice only) is
transmitted over a T1 span, a “framing” bit is added so
that the receiving end can recognize where the informa-
tion begins and ends (as long as the clock circuitry of the
two endpoints is synchronized). Currently, the AX-
XESS System supports the two major types of framing
schemes in use today: D4 Superframe, which is the most
common, and Extended Superframe (ESF), which is re-
quired to support future ISDN and DMI features. For
voice transmissions, D4 Superframe is quite adequate.
However, for data transmissions (not currently sup-
ported), ESF is much more reliable and efficient.

3.88 Digital information is transmitted over the T1
span as a series of 1s and Os (e.g., ...1000 0000 0000
0001...). If there are too many consecutive zeroes, the
T1 clock extraction circuitry will not operate correctly.
To prevent this, T1 carrier equipment limits the number
of consecutive zeroes. The AXXESS System supports
the two major types of zero code suppression schemes in
use today: Alternate Mark Inversion (AMI), also called
bit-7 stuffing, and Bipolar Eight Zero Substitution
(B8ZS). Again, for voice transmissions, AMI is quite
adequate. However, for 64 kb/s clear channel data trans-
missions (not currently supported), B8ZS is required.

3.89 Like the line build-out attenuation, the framing
scheme type and zero code suppression scheme type are
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also available from the T1 provider. In fact, when order-
ing a T1 span, always request the following information
from the T1 provider:

— Framing scheme: D4 Superframe or ESF
— Zero code suppression scheme: AMI or B8ZS
— Recommended line build-out attenuation: 0dB,

7.5dB, 15dB, or 22.5dB

3.90 Each T1C has circuitry for up to 24 trunk chan-
nels. The 24 channels (or circuits) can be any combina-
tion of loop start trunks, ground start trunks, DID trunks,
E&M trunks, or OPX trunks.

in again. Pressing the switch will light the yellow
make-busy LED and begin the process of “busying
out” each circuit not in use. The circuits that are in
use are then busied out as soon as the users hang up.
When all circuits are busied out, the make-busy LED
flashes slowly, the circuit-busy LED is unlit, and the
card can be removed from its slot in the cabinet. If
the card is not busied out and removed within a cer-
tain amount of time, a programmable timer expires
and the card returns to normal operation; however,
the make-busy LED will then flash rapidly until the
make-busy switch is released.

3.92 Compared to the other trunk cards in the system,

3.91 The T1 Card itself is equipped with the following the T1 Card is very sophisticated and offers some unique

TESOUrCes: programming options. The information that is pro-
grammed specific to each Tl Card instailed in the sys-
& LED indicators are provided to show the status of tem includes:

the card and circuits and to show T1 trunk alarms and
board-level error occurrences. Refer to the TROU-
BLESHOQOTING section of this manual for addi-
tional LED information.

® Serial port jack (RS-232-C, 8-pin, 8-conductor
modular jack) for connecting a diagnostics monitor.

e T1 span jack (RJ48C, §-pin, 8-conductor modular
jack) for connecting a single, 24-channel T1 span to
the T1 Card. (If this jack is used, do not use the DB15
connector also provided on the card.)

NOTE: All T1 spans should be disconnected from
their cards before turning the system power on or off.

® Dual bantam jack (with transmit and receive audio
ports) for connecting T1 test equipment to the T1
Card and monitoring the transmit and receive sig-
nals.

CAUTION

When a live T1 span is installed on the T1 Card, test
equipment should be used for monitoring purposes
only. Do not attempt to send signals over either the
transmit or receive audio ports on the T1 Card if a T1
span is installed. Also, be sure the test equipment is
set in the “bridge” mode.

® Alternate T1 span DB15 connector (15-pin D-sub-
miniature female connector) for connecting a single,
24-channel T1 span to the T1 Card.

NOTE: In certain situations, it may be more conve-
nient to use the DB 15 connector instead of the stan-
dard RJ48C jack also provided on the card.

® Make-busy switch and LED for removing all cir- —

cuits on the card from service and placing them back
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— Framing type: The programmer must select the

type of framing scheme, D4 Superframe or Ex-
tended Superframe (ESF), used by the T1 span con-
nected to each card. ’

Zero code suppression scheme: The programmer
must select the type zero suppression scheme, AMI
(bit-7 stuffing) or Bipolar Eight Zero Substitution
(B8ZS), used by the T1 span connected to each card.

Line build-out (LBO): The programmer must des-
ignate the I.BO attenuation of the T1 span connected
to the card. This value can be determined automati-
cally by the system, or it can be set according to the
T1 provider’s recommendation.

Reference clock programming: It is crucial that all
T1 Cards and the CPU/MEM or CPU020/PCM-D
Card share the same clock signal so that they can re-
main synchronized with each other and the T1 span.
This is accomplished by allowing one of the T1
Cards to act as the system reference clock. The pro-
grammer must designate whether the T1 Card is a
private network master, private network slave, or a
public network slave (the public network always
acts as the master clock).

If more than one T1 Card is installed in the system,
the software uses an ordered list to determine a
“back up” to the system reference clock. Then, if the
T1 Card acting as the system reference clock fails or
is taken out of service, the next T1 Card on.the back-
up priority list takes over.

Error diagnostics: If desired, the programmer can
generate the current T1 error counts (by hour and by
day) for the selected card. The error counts are dis-
played in tabular format.

Error thresholds: The programmer can set numeri-
cal thresholds (number per hour and number per
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day) for certain T1 Card errors. If a threshold is ex-
ceeded, an error is printed on the SMDR report.

3.93 The information that is programmed specific to
each circuit (i.e., each of the 24 channels) on the T1
Card includes:

— Circuit type: Each individual circuit can be pro-
grammed as a loop start, ground start, DID, E&M, or
OPX trunk. See PROGRAMMING, page 6-242.

— DTMTF or dial-pulse signaling: When the system is
in the default configuration, all trunk circuits are
configured for DTMF signaling. If necessary, some
or all of the circuits can be reprogrammed for dial-
pulse signaling.

3.94 The T1 circuits are assigned hardware address
numbers according to the card’s slot in the equipment
cabinet and the location of the circuit on the card. For
example, T1 circuit 6.1.21 is the 21st circuit on the 6th
card, a T1C, installed in the equipment cabinet.

3.95 Special T1 cabling requirements: It is recom-
mended that special high-speed data cable with the fol-
lowing characteristics be used for all T1 installations:

® 22 AWG

e Individually shielded two-pair (or with the transmit
and receive pairs run in separate cables or binder
groups)

® ABAM or PIC (a level-3 cable designed specifically
for the T-carrier transmission rate)

® Maximum capacitance of 15pF/ft.

Maximum attenuation of 5dB/1000 ft. at 772kHz
and 70° F

NOTE: The programming prompts for LBO attenua-
tion (and DSX mode, if used) assume that proper T1
cable (with the above characteristics) is being used.
When transmitting over shorter distances, it may be pos-
sible to use standard two-pair voice frequency cable in-
stead; however, the programmer may have to
compensate by selecting a smaller LBO setting. Also,
no matter which type of cable is used, the transmit and
receive pairs must be shielded from each other (or run in
separate cables or binder groups).

3.96 IfDB15 connector on the T1 Card is used in place
of the standard RJ48C jack, a flat, 28AWG, twisted-pair
ribbon cable with a maximum capacitance of 16pE/ft.
may be used for distances of up to 50 feet (see page 3—19
for more information). For distances longer than 50 feet,
use the special high-speed data cable described in para-
graph 3.95.
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T1 Network Clock Card (NCC)

3.97 Ifany T1 Cards are to be installed in a KSU using
the original CPU/MEM Card configuration, a single T1
Network Clock Card must also be installed. Then,
instead of using the clock circuitry on the CPU Card, the
NCC becomes the clock for the entire system. The NCC
provides the smooth, error-free clock transitions re-
quired for T1 applications.

NOTE: Do not install an NCC in KSUs equipped with
the new CPUO20/PCM-D Card; it could cause T1 timing
problems. If one is accidently installed, the program-
ming PC displays a warning.

3.98 The NCC is installed in the expanded KSU con-
nector slot (J10) on the far right side of the KSU back-
plane. When two basic KSUs are attached together to
form an expanded KSU, the NCC is installed only in the
second (right-hand) KSU.

NOTE: Be sure the system power is turned off before
inserting or removing the T1 Network Clock Card.

Options Cards (OPCs)

3.99 One or more optional OPCs may be installed to
provide the system with additional Digital Signal Pro-
cessor (DSP) resources. Each OPC comes equipped
with one DSP and may be equipped with an additional
three DSPs.

3.100 Each OPC contains the following system re-
sources (see Figure 3—32 on page 3--38):

® DSPs (one standard, up to three more optional) for
allocating Caller ID receivers (up to eight per DSP),
shared speakerphones for Basic and Standard key-
sets (up to eight per DSP), additional conferencing
circuits (up to 16 more per DSP), and additional
DTMEF receivers (up to six more per DSP).

NOTE: For information on Caller ID features, refer
to page 4-25. For information on shared speaker-
phones for Basic and Standard keysets, see page
4-38.

® LED indicators to indicate the card’s functional
readiness (CARD ON-LINE - green) and to indicate
whether any resource on the card is busy (CIRCUIT
BUSY - yellow). Refer to TROUBLESHOOTING
for detailed LED information.

e DB15 PCM connector (15-pin D-subminiature
female connector) for connecting an additional 4-24
ports to the Audio Interface Card (AIC) in the op-
tional AXXESSORY Talk PC.

® RS-232-C jack (8-pin, 8-conductor modular jack)
for connecting an SMDR/error message output de-
vice, a PC for programming the system database, or
a modem for remote programming/maintenance
(see pages 2-28 to 2-31 for requirements). Do not
use this port to connect to the AXXESSORY Talk
PC.

® Relay jack (6-pin, 6-conductor modular jack) cur-
rently used for night transfer only (e.g., to turn on or
off lights, an alarm system, or other devices). The
relay, which is activated when an attendant places
the system in night mode, causes the swing connec-
tion to move from the “normally open” to the “nor-
mally closed” position. The OPC relay contact
ratings are listed below. (See page 232 for addition-
al requirements.)

OPTIONS CARD RELAY CONTACT RATINGS
0.6A at 125VAC
0.6A at 110VDC
2.0A at 30VDC

® Music jack for connecting a second external music
source (currently reserved for future use).

® Logic inputs connector (currently reserved for
future use).

3.101 Each OPC must be equipped with two special
software components (kit no. 828.1279) that allow the
card to work with version 2.0 or higher system software.
If an earlier version of system software is ever re-
installed, the two new components must be removed and
the old components must be re-installed.
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4. STATION INSTRUMENTS

4.1 A variety of station instruments can be used on the
Inter-Tel AXXESS System. The combination of station
instruments depends on the number and type of station
cards installed. The system capacity for stations on an
expanded KSU is as follows:

Total Station Instruments 256
Keysets 1*-224
Single-Line Sets 0-104
DSS/BLF Units 0-10**

* At least one display keyset must be installed to provide an ad-
ministrator to receive system alarm messages, program system
data, and receive unsupervised CO recalls. When the system is
in the default configuration, circuit 01.01.01 is designated as a
keyset, an administrator, and the primary attendant.

**  Keysets and DSS/BLF Units do nor use separate DKSC or
DKSC-16 circuits. However, the software limits the total num-
ber of DSS/BLF Units to ten (tandem units count as two).

NOTE: Since most systems will be installed with a vari-
ety of station and trunk cards and a variety of station
instruments, the maximum station and trunk capacities
listed in this manual will rarely be reached.

A. KEYSETS

4.2 A maximum of 112 keysets may be connected to a
basic KSU. Expanded KSUs may have as many as 224
keysets. (Refer to page 3-61 for installation instruc-
tions.) The following keyset models can be installed on
the Inter-Tel AXXESS System:

e Basic Digital Keysets (also referred to as Basic Digi-
tal Terminals) — non-display only

e Standard Digital Keysets (also referred to as Stan-
dard Digital Terminals) — display and non-display

® Executive Digital Keysets (also referred to as
Executive Digital Terminals) — display only

4.3 For illustrations of the keysets, refer to the draw-
ings beginning on page 2-35. The feature keys, speed-
dial keys, call keys, and station programmable keys
shown in the drawings are as they appear when the sys-
tem is in the default configuration.

4.4 The approximate dimensions of the Basic, Stan-
dard, and Executive keysets are:

Height 3.0in. (7.6cm.)
Width  7.5in. (19.1cm.)
Length 9.0in. (22.9cm.)
Weight 2.31b. (1.0kg)

4.5 All keysets have the following design features in
their default configuration:

e 12-key pushbutton keypad

e A variety of feature keys (some of which may be des-
ignated as user programmable)

e Four call keys with LED indicators for incoming call
access and indication

e Integrated speakerphone capability (optional on
Basic and Standard keysets)

¢ Ring and voice volume controls (using the
and [ &] keys)

e Slide-out directory card

® Self-test feature (for testing keyset functions)
® Hearing aid-compatible (HAC) electret handset

® Reversible baseplate for wall mounting

Integrated Speakerphone

4.6 All Executive keysets have a built-in, integrated,
speakerphone, which can be used in either standard or
enhanced mode. (See page 4-38 for more information.)

4.7 All Basic and Standard keysets have a speaker and
a microphone for handsfree intercom reply, but they do
not have a true integrated speakerphone. However, the
DSPs on the Options Card can be configured to provide
shared speakerphone circuitry (in either standard or en-
hanced mode) for Basic and Standard keysets. In addi-
tion, each DKSC-16 has a DSP for providing up to 10
speakerphones for the Basic and Standard keysets at-
tached to that card. (See pages 4-38 and 4-39 for more
information.)

NOTE: If desired, speakerphone capability can be dis-
abled on a station-by-station basis through database pro-
gramming. (See page 6-34.)

4.8 The integrated speakerphone allows users to place
and receive outside calls and intercom calls without lift-
ing the handset. Once a call is connected, the keyset user
may speak handsfree over the speakerphone or lift the
handset to speak privately. When using the handset, the
user may switch to the speakerphone by pressing the
SPKR key and replacing the handset. If enabled, pages
and/or background music may be broadcast over the
speaker when the phone is not being used.

Liquid Crystal Display (LCD)

4.9 All Executive keysets and all “display” Standard
keysets have an LCD with two 16-character lines at the
top. The display helps the user to process calls more effi-
ciently and reliably. There are display messages for date
and time, numbers dialed, call cost data, reminders, do-
not-disturb, forwarding, voice mail processing, incom-
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ing calls, station and system status, system alarms, user
prompting, and programming. These display messages
are indicated throughout the FEATURES section of the
manual.

4.10 Executive keysets have four additional 16-char-
acter display lines that are associated with the eight
menu selection keys that border them. The menu display
changes to reflect the functions of the menu keys. Press-
ing the key next to the displayed option selects that op-
tion. (When there is only one option on a line, pressing
the key on either end of the line will select that option.)

4.11 All “non-display” Standard keysets can be con-
verted to display sets by installing an LCD Unit (part no.
828.1211). Basic keysets cannot be equipped with
LCDs.

Electret Circuitry

4.12 The AXXESS keysets and handsets have been
designed using “electret” microphone circuitry, rather
than the “dynamic” microphone circuitry used on many
previous Inter-Tel keyset models. Electret keysets and
handsets are not electrically compatible with dynamic
keysets and handsets.

4.13 If a dynamic handset is attached to an electret
keyset, the handset transmit levels will be noticeably
lower. If an electret handset is attached to a dynamic
keyset, the handset will not transmit. (In both cases, nei-
ther the keyset nor the handset will be damaged.)

4.14 Electret keysets can be identified by the man-
ufacturer’s label on the bottom of the keyset. Electret
handsets can be identified by the “E1” embossed in the
recess for the wall-mount hook (near the receiver).

Optional Headsets

4.15 A headset may be attached to any keyset by un-
plugging the handset from the handset jack on the base
of the keyset, plugging the headset into the handset jack,
and entering a feature code to enable the headset. The
SPKR key, which is used to turn the headset on and off,
is lit when placing and receiving calls and unlit when the
headset is not in use. The keysets are compatible with
industry-standard, four-conductor, modular headsets
that have electret microphones. Refer to page 3-65 for
installation instructions.

Optional Off-Hook Voice Announce (OHVA)
Module

4.16 For off-hook voice announce receive capability,
any Standard or Executive keyset may be equipped with
an optional OHVA Module (part no. 550.3114). Refer to

page 3-65 for instructions on installing the optional
OHVA Module.

NOTE: The OHVA Module is essentially a PCDPM
without RS-232 capability. OHVA Modules do not re-
quire AC transformers.

Optional Personai Computer Data Port Module
(PCDPM)

4.17 For off-hook voice announce receive capability,
and to allow an optional DSS/BLF Unit and/or an op-
tional Modem Data Port Module to be installed, any
Standard or Executive keyset may be equipped with an
optional PC Data Port Module (part no. 550.3014). If a
DSS/BLF Unit is not installed on the module’s
RS-232-C port, the port can be used to connect an
SMDR/error message output device or a personal com-
puter for programming the system database (maximum
4800-baud). Refer to pages 2-30 and 2-31 for
RS-232-C connection requirements. Refer to page 3—67
for instructions on installing the optional PC Data Port
Module.

NOTE: PCDPMs require AC transformers when they
are connected to DSS/BLF Units only or PC/output de-
vices only. PCDPMs do nor require AC transformers
when they are used for off-hook voice announce only or
have attached MDPMs. For a diagram of AC transform-
er requirements, refer to Figure 2-1 on page 2-22.

Optional Modem Data Port Module (MDPM)

4.18 Keysets equipped with PC Data Port Modules
may also be equipped with optional Modem Data Port
Modules (part no. 550.3015). The MDPM contains a
jack that can be used to connect a data device (such as a
personal computer equipped with a modem) to the key-
set. Each MDPM is powered by its own AC transformer.

NOTE: MDPMs always require their own separate AC
transformers. (For a diagram of AC transformer require-
ments, refer to Figure 2—1 on page 2-22.)

4.19 The data device attached to the MDPM must
have a direct-connection modem. The modem must be
externally powered (or capable of operating on 20mA of
loop current) and have an RJ11 CO interface. The data
device can be used by the associated keyset(s) to com-
municate with remote data equipment over voice chan-
nels being used for CO or intercom calls. Refer to pages
3-70 and 4-101 for installation and operation instruc-
tions.

NOTE: Each “equipped” MDPM installed counts as
one single-line device.
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FIGURE 2-1. AC TRANSFORMER REQUIREMENTS

= AC transformer required

—— [ PcoPMOR

(for off-hook voice announce only)

OHVA MODULE
LAC | AC || AC

. PCDPM —> DSS/BLF —> DSS/BLF
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PC/OUTPUT
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. PCDPM —> MDPM —_—> OR SL SET
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SL SET &/OR
SLA —> | DID TRUNK

NOTE: DSS/BLF Units, MDPMs, and SLAs always require their own separate AC transformers. PCDPMs
require AC transformers when they are connected to DSS/BLF Units only or PC/output devices only.

PCDPMs do not require AC transformers when they are used for off-hook voice announce only or have
attached MDPMs.
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B. DIRECT STATION SELECTION/BUSY
LAMP FIELD (DSS/BLF) UNITS

4.20 There may be a maximum of ten Digital DSS/
BLF Units installed on the system. The units can be
single or tandem; tandem units count as {two units.

4.21 A DSS/BLF Unit consists of either a single unit
or two units connected together to form a tandem unit.
Each singie unit provides one-key access to 60 exten-
sion numbers and/or other features/resources, while tan-
dem units provide access to 120 extension numbers
and/or other features/resources. (Refer to page 3—~71 for
DSS/BLF Unit installation instructions.)

4.22 DSS/BLF Units are physically attached to the
RS-232-C ports on keysets equipped with PC Data Port
Modules (PCDPMs). The units are powered by their
own AC transformers and do not require a DKSC or
DKSC-16 circuit that is separate from the keyset’s cir-
cuit. If desired, all ten units can be connected to keysets
installed on the same Digital Keyset Card.

NOTE: DSS/BLF Units always require their own sepa-
rate AC transformers. For a diagram of AC transformer
requirements, refer to Figure 2—1 on page 2-22.

4.23 Foran illustration of the DSS/BLF Unit (and oth-
er station instruments), refer to the drawings beginning
on page 2-35. DSS/BLF Unit dimensions are:

Height 3.0in. (7.6 cm.)
Width 7.5in. (19.1cm.)
Length 9.0in. (22.9cm.)
Weight 1.71b. (0.8 kg.)

4.24  As stated earlier, each single DSS/BLF Unit pro-
vides one-key access to up to 60 extension numbers and/
or other features/resources. These numbers can be
station extension numbers, hunt group pilot numbers, or
other resources/features. The layout of the keys and the
numbers they access are assigned using one of up to
three key maps in database programming. The intercom
number/key assignments of each key map are pro-
grammed in two lists, page 1 and page 2. Single DSS/
BLF Units are assigned page 1 of the desired key map.
Tandem units are assigned both pages of the desired key
map (page 1 for the first unit and page 2 for the second
unit).

4.25 Together, the lamps in the keys create a busy
lamp field that indicates the status of each station, hunt
group, or other feature/resource assigned to the keys. If
assigned to a station, the LED indicator in the key is sol-
idly lit when the associated station is busy or unplugged,
flashes slowly when the station is in do-not-disturb,
flashes fast when the station has a call ringing in, or flut-
ters continuously if the station is causing a STATION
OFF-HOOK system alarm. If assigned to a hunt group,
the LED indicator is solidly lit when all stations in the
hunt group are unavailable (busy, in do-not-disturb, or
removed from the hunt group) and it flashes fast when a
call is camped on to a hunt group. If assigned to a feature
or resource, the LED indicator is lit to show busy status
and unlit to show idle status.
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C. SINGLE-LINE SETS

4.26 Up to 48 (basic KSUs) or 104 (expanded KSUs)
industry-standard, AC-ringing, single-line DTMF sets
may be installed on the AXXESS System. The single-
line sets are connected to Single-Line Cards (up to eight
per card) or to Single-Line Adapters (up to (wo per
adapter) that are connected to available DKSC or
DKSC-16 circuits.

NOTE: DC-ringing single-line devices may not be con-
nected to SL.Cs or SLAs.

4.27 Single-line set users access some station features
simply by lifting the handset and entering a feature
code. Other features are accessed using a combination
of a hookflash and a feature code. Refer to the FEA-
TURES section of this manual for details.

4.28 Each SLC can be equipped with an optional
Lamp Option Card (LOC) to provide visual message
waiting capabilities for single-line sets equipped with
message lamps. SLAs do not support visual message
waiting applications. Single-line sets, whether con-
nected to SLCs or SLAs, are then configured in database
programming to receive visual and/or audible message
waiting indication tones.

Optional Handset Amplifiers

4.29 The typical handset amplifier is an external de-
vice that plugs into the single-line set (where the handset
is normally connected); the handset is then plugged into
the amplifier. Receiver voice volume is controlled by
turning a thumbwheel (or similar control) located on the
amplifier. Such amplifiers are generally equipped with a
transformer that requires a 110VAC outlet. Refer to page
3~73 for installation instructions.

D. OFF-PREMISES EXTENSIONS (OPXs)

430 An OPX is an AC ringer-equipped single-line
DTMEF set that is placed in a remote location and con-
nected to the system through a telephone company OPX
circuit or a customer-provided circuit.

4.31 Off-premises stations are connected directly to
SLAs — up to two per SLA (external HVRA Units,
power supplies, and ring generators are not needed). Or,
they can be connected to T1 Cards (up to 24 circuits on a
card).

4.32 The OPX circuits provided by the telephone
company are identified with Facility Interface Codes
(FIC): Class A, OL13A; Class B, OL13B; or Class C,
OL13C. The service order code is 9.0F (fully protected
private circuit). If the impedance does not exceed a loop
measurement of 800 ohms (loop of 15,600 feet using
24AWG wire), a customer-provided circuit between the
remote location and the system may be used.

4.33 The 800-ohm loop limitation is usually suitable
for accessing on-premises stations from off-premises
stations. However, for applications where one off-prem-
ises station will be calling another through the station
card, the impedance between the two off-premises sta-
tions (both circuits added together) must be less than
800 ohms (loop measurement). In this situation, a Class
A or B FIC circuit is preferable.

4.34 When an SLA circuit is designated for OPX use
in database programming (see page 6-58), its voice vol-
ume levels are increased approximately 3dB over nor-
mal single-line set voice volume levels. This is an
attempt to compensate for any loss in the external OoPX
circuit. However, in certain off-premises applications,
the voice volume levels may still be unacceptable. This
degradation in voice volume is due to the natural voice
frequency range limitations of the telephone company
or customer-provided circuit. To increase the frequency
range, installation of a two-wire, negative impedance
repeater unit is recommended. Such units typically pro-
vide from 0~15 decibels of voice volume gain and allow
regulation of the gain in each direction when simuita-
neous voice transmission occurs. The switching sensi-
tivity on the unit should also be adjustable.

4.35 The repeater unit is installed at the MDF between
the station block and the cabling to the off-premises sta-
tion. (Refer to page 327 for OPX installation instruc-
tions.) When ordering a repeater unit, consult with the
supplier for ordering the proper mounting shelf and
power supply for the unit. Additional information on op-
erating and adjusting the repeater unit is generally in-
cluded with the product.

NOTE: Each OPX circuit can have extended ring
cadence enabled or disabled (see page 6-31). The ex-
tended setting lengthens the duration of the ring signal
to meet the requirements of many OPX and/or repeater
applications. The default setting is disabled.
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E. PLAYBACK DEVICES

NOTE: For automated attendant features and for opti-
mal playback device performance and functionality, use
the Inter-Tel AXXESSORY Talk PC and applications
software instead of SLA circuits.

4.36 AC-ringing playback devices may be connected
to SLCs (up to eight per card) or to SLAs (up to two per
adapter). (Refer to page 373 for playback device instal-
lation instructions.) A playback device is an answering
machine that answers the call, plays a message, and then
disconnects from the call. Playback devices are
installed like single-line sets, using one-pair twisted
cable and four-conductor modular jacks. The device
must be capable of the following functions: detect ring-

ing, provide ring trip, and automatically disconnect
when the announcement is completed.

4.37 Playback devices may be used with hunt groups
to speed call processing. Hunt groups can have three
types of special stations: announcement stations, over-
flow stations, and recall destination stations. These
types of stations may be equipped with a playback de-
vice that answers the call, then disconnects to transfer it
back to the hunt group. (Refer to FEATURES, page
415, for more information.)

4.38 The playback device is programmed as a regular
single-line station and is assigned an extension number.
If the device is sensitive to camp-on tones and discon-
nects calls, the programmer can disable the camp-on
indications for that station circuit (refer to PROGRAM-
MING, page 6-30).
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5. AXXESSORY TALK PC

5.1 The Inter-Tel AXXESSORY Talk PC is an IBM-
compatible personal computer (PC) that is connected to
the AXXESS System to provide integrated voice pro-
cessing (voice mail, automated attendant, hunt group
announcement and overflow, buffered SMDR, optional
Fax On Demand, etc.). For installation instructions, see
page 3-74.

5.2 The AXXESSORY Talk PC is equipped with the
following items:

e IBM OS/2 Warp (3.0) operating system software

e 30386 (or higher) microprocessor (with at least SMB
RAM and turbo mode always enabled)

NOTE: An 80486 (or higher) microprocessor is re-
quired for systems with more than eight ports. Also,
for systems with more than 20 ports, the PC Mother-
board should be equipped with 16MB RAM.

® Minimum 405MB hard disk drive

® 3}4-inch (1.44MB) double-sided/high-density flop-
py disk drive

® Monitor Card (VGA)
® Disk Controller Card
e Two serial ports and one parallel port

® Specially-designed Audio Interface Card (AIC),
Voice Processing Cards (VPCs), cables, and applica-
tions software

® Capacity to house at least five full-size (16-bit) cir-
cuit cards (one for the Disk Controller Card, one for
the optional Fax Card, and one for each of the up to
three VPCs)

5.3 Optional equipment that can be used with the AX-
XESSORY Talk PC includes the following:

® Monitor and keyboard (for diagnostics and, if neces-
sary, for loading software)

® Fax Card (for the optional Fax On Demand feature)

® SMDR retrieval cable kit (part no. 828.1282)

® Parallel printer for producing various reports

AXXESSORY Talk Applications Software

5.4 Each new AXXESSORY Talk PC is shipped with
the AXXESSORY Talk applications software already
installed on the hard disk drive. As a backup, 3}4-inch
floppy disks containing the applications software are
also included.

Diagnostics

5.5 For advanced troubleshooting purposes, the AX-
XESSORY Talk applications software includes special
diagnostics software. If an AXXESSORY Talk applica-
tions problem cannot be resolved, Customer Support
may instruct the technician to connect a monitor and
keyboard and perform certain diagnostic procedures.

Audio Interface Card

5.6 The AXXESSORY Talk PC’s Audio Interface
Card (AIC) is a specially-designed Input/Output (I/O)
circuit card that connects to the DB15 PCM connector
on the AXXESS CPU/MEM Card, CPUO20/PCM-D
Card, or Options Card. The initial connection to the
CPU, provides up to eight audio interface ports (i.e.,
dedicates eight system voice channels) for communica-
tion between the telephone system and the AX-
XESSORY Talk PC. For an additional 4-24 ports, the
AIC may be connected to the DB15 PCM connector on
the Options Card.

Voice Processing Cards

5.7 To control the audio interface ports provided by
the AIC, as many as three Voice Processing Cards
(VPCs) can be installed in the AXXESSORY Talk PC
(at least one is required). The VPCs are connected to the
AIC using a special interface cable.

5.8 There are three different models of Voice Proces-

sing Cards (VPCs) available: 4-Port, 8-Port, and
16-Port. As many as three VPCs (in any combination)
can be installed up to the system maximum of 32 audio
ports.

Monitor Card

5.9 The AXXESSORY Talk PC is equipped with a
Monitor Card (currently VGA) so that a monitor and
keyboard (IBM AT-compatible) can be connected for
performing diagnostics or for loading software and/or
voice prompts, if necessary.

Optional Fax Card

5.10 The AXXESSORY Talk PC can be equipped
with a special Fax Card to provide Fax On Demand ser-
vices to callers. See page 5-9 for more information.

Message Storage Capacity

5.11 The amount of voice mail message storage space
available depends on the size of the hard disk drive
installed in the AXXESSORY Talk PC. Approximately
10MB of disk space is required for each hour of message
storage. A 405MB hard disk drive, for example, can
store approximately 30 hours of messages in addition to
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the operating system software. A 540MB hard disk drive
can store approximately 45 hours of messages.

NOTE: The 10MB/hour capacity does not include
SMDR or Fax On Demand storage allocations. If these
features are used, there will be a corresponding reduc-
tion in available message storage space.

Maximum Capacities

5.12 Listed below are some of the AXXESSORY Talk
features with maximum capacities that are dependent on
System resources.

FEATURE CAPACITY

System Audio Interface Ports 32
Applications per System 150
Mailboxes and/or Extension IDs 500
Voice Mail Group Lists 100

Members per group list 100
Remote Message Notification

Numbers per mailbox 18
Audiotex Recordings per System 500
Message Notification/Retrieval Applica- 1
tions per System
System Passwords 4
Time Slot Groups 10

SMDR Retrievai Connection Requirements

5.13 If necessary, the DB25 (COM2) serial port on the
back of the AXXESSORY Talk PC can be used to con-
nect another PC for SMDR data retrieval using Inter-
Tel’s Inside Track call accounting software.

5.14 To do this, use the modular adapters and line cord
included in the optional SMDR retrieval cable kit (part
no. 828.1282), as listed below and described in the
Inside Track User Guide.

® DB25 Modular Adapter (female, reversing, four-
wire) — part no. 804.2425 (MOD-TAP® part no.
06-986—-G99-33)

® DB9 Modular Adapter (female, non-reversing, four-
wire) — part no. 804.2420 (MOD-TAP® part no.
08-988—-610-00)

® Line Cord (two-pair, reversing) — part no. 813.1592

5.15 If the SMDR retrieval cable kit is not available, it
1s possible to use a standard straight-through cable along

with a null-modem adapter and, if necessary, a gender
changer. These items are readily available at most elec-
tronic/computer equipment stores.

5.16 Another option is to use the following wiring dia-
gram to build the necessary cable/connectors.

AXX. TALK PC DB25 INSIDE TRACK PC DB9

4 RIS RIS
s CIs] [cTs ¢
, GND GND s
3 RXD IXD 3

o DIR DIR ,
¢ DSR] DSR ¢
s DCDJ [pop |
, IXD RXD ,

DB25 internal jumpers: 4-5 and 20~6-8.
DB?9 internal jumpers: 7-8 and 4-6-1

NOTE: When building cable/connectors from this dia-
gram, note that the connections berween the AX-
XESSORY Talk DB25 port and the other device include
the modular adapters and a line cord. The connection
must be made as indicated in the diagram (correct pins
connected) regardless of whether a reversing or non-
reversing line cord is used.

Parallel Printer Connection Requirements

5.17 1If desired, the DB25 parallel port on the back of
the AXXESSORY Talk PC can be used to connect a par-
allel printer for producing various reports. The pin func-
tions of the parallel port are listed in the following chart.

SIGNAL NAME FUNCTION PIN
~STROBE ouT 1
DATA BITO ouT 2
DATA BIT | ouT 3
DATA BIT 2 ouT 4
DATA BIT 3 ouT 5
DATA BIT 4 ouT 6
DATA BITS OouT 7
DATA BIT 6 ouT 8
DATA BIT7 ouT 9
-ACK IN 10
BUSY IN 11
PE IN 12
SLCT IN 13
-AUTO FEED XT OuUT 14
-ERROR IN 15
~INIT IN 16
~SLCTIN OouT 17
GND - 18-25
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6. ADDITIONAL SYSTEM
EQUIPMENT

A. PERSONAL COMPUTER (PC) FOR
ON-SITE OR STAND-ALONE/REMOTE
PROGRAMMING

6.1 The device used for on-site or stand-alone/remote
programming must be an IBM-compatible PC with a
minimum:

® 80286 or higher microprocessor (80386 recom-
mended)

® 13 megabytes (MB) available memory on the hard
disk drive (17 MB recommended)

® 5¥4-inch (1.2MB) or 3J5-inch (1.44MB) double-
sided/high-density floppy disk drive

Windows 3.1

MS-DOS 3.3 or higher (MS-DOS 5.0 or 6.2 recom-
mended)

2 MB available RAM

EGA or better graphics monitor (VGA recom-
mended)

® COM port (RS-232-C communications port) config-
ured as Data Terminal Equipment (DTE)

® A programming mouse is optional but recom-
mended (if a serial mouse is used, install on an
unassigned COM port)

6.2 For remote maintenance, a modem is also needed.
(See PROGRAMMING, page 6~14, for additional in-
formation on remote system maintenance.) To connect
the PC to the AXXESS System for on-site program-
ming, refer to the following information.

B. PROGRAMMING PC AND SMDR/ERROR
MESSAGE OUTPUT DEVICE
CONNECTION REQUIREMENTS

6.3 The on-site programming PC and the optional out-
put device(s) for the SMDR and Error Message Record-
ing features must be equipped with RS-232-C
communications ports and they must be configured as
Data Terminal Equipment (DTE). The AXXESS
RS-232-C ports are always configured as Data Carrier
Equipment (DCE).

NOTE: Most PCs/output devices are already config-
ured as DTE. An output device may be a printer, a termi-
‘nal, or a PC equipped with terminal emulation software.

CPU/MEM, CPU020/PCM-D, and Options Card
RS-232-C Connection

6.4 There are several ways to connect a PC or an out-
put device to one of the RS-232-C ports on the CPU/
MEM Card, CPU020/PCM-D Card, or Options Card(s).
The easiest and most widely accepted method is to use a
four-wire MOD-TAP® modular adapter and a standard
four-, six-, or eight-wire reversing (inverting) line cord,
as shown in the following diagram.

DB9 or DB25
MODULAR ADAPTER

/ LINE CORD
r'd

PC or OQUTPUT
DEVICE

CPU/MEM, CPU020/PCM-D, or OPC

6.5 The modular adapter can be either male or female
and either DB9 or DB25, as required by the PC or output
device. The chart at the top of the following page lists
the part numbers for various four-wire and eight-wire
MOD-TAP® modular adapters. They can be purchased
from most telephone equipment supply houses.

6.6 If necessary, an eight-wire MOD-TAP® modular
adapter and an eight-wire reversing (inverting) line cord
can be used for special applications requiring hardware
handshaking. The pin functions of the AXXESS CPU/
MEM Card, CPU020/PCM-D Card, and Options Card
RS-232-C ports are listed in the following chart.

AXX. DB9 DB25

SIGNAL NAME FUNCTION PIN PIN PIN
Request To Send (RTS) Nor Used 1

No Connection 2

Signal Ground Reference Ground 3 5 7
Transmit Data (TXD) Data to Axxess 4 3 2
Data Term. Ready (DTR)*  Signal to Axxess* 5 4 20
Receive Data (RXD) Data from Axxess 6 2 3
Data Set Ready (DSR) Signal from Axxess 7 6 6

(always true)
Clear To Send (CTS) Signal from Axxess 8 8 5

* The CPU/MEM and CPU020/PCM-D Card RS-232-C ports do not .

support DTR.
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RECOMMENDED RS-232-C MOD-TAP® PART NUMBERS

D-TYPE CONNECTOR PART NUMBERS HARDWARE HANDSHAKE
MODULAR ADAPTER PINS JUMPERED TOGETHER
TYPE SEX 9-PIN 25-PIN WITHIN MOD-TAP®
4-WIRE* M 08-888-610-00 06-888-054-20 DTR-DSR-DCD
F 08-988-610-00** 06-988-054-20 RTS-CTS
. — I 262 —
4. WIRE* M 08-888-D12-00 06-888--262-20 DSR_DCD
F 08-988-D12-00 06-988-262-20

* All of the modular adapters listed above are equipped with WE8W modular jacks. The 4-wire types can be used with 4-, 6-, or
8-wire reversing line cords (only the center four wires are used). The 8-wire types must be used with 8-wire reversing line cords.
Modular adapters can be purchased from most telephone equipment supply houses.

** Same as the 804.2420 modular adapter included in the AXXESSORY Taik PC’s optional SMDR retrieval kit.

6.7 Software handshaking adapters: For standard
applications using software handshaking, Inter-Tel rec-
ommends using four-wire MOD-TAP® modular adapt-
ers and four-, six-, or eight-wire reversing line cords (as
described on the preceding page). However, if they are
not available, the following wiring diagrams can be
used to build adapters that will, with a line cord, connect
one of the RS-232-C ports on the CPU/MEM, CPU020/
PCM-D, or Options Card(s) to the DB9 or DB25 ports
found on most PCs and output devices.

AXXESS RS-232-C
(inside jack)

PC/QUTPUT DB25

RTS
| CTS

W

GND
IXD
DITR

[=]

|}

%z}

<
W00 O\ =

* The CPU/MEM and CPU020/PCM-D RS-232-C ports do
support DTR. DB25 internal jumpers: 4-3 and 20~6-8.

AXXESS RS-232-C PC/QUTPUT DB9
(inside jack)

RTS 7
1 — ICTS 3
2 —
3 — GND GND
4 — IXD TXD 5
5 —| | DIR* DTIR
5 — | BXD ‘ DSR ¢
7 — DCD
5 — RXD

* The CPU/MEM and CPUO20/PCM-D RS-232-C ports do
not support DTR. DB9 internal jumpers: 7-8 and 4-6~1.

6.8 Hardware handshaking adapters: For special
applications requiring hardware handshaking, Inter-Tel
recommends using eight-wire MOD-TAP® modular
adapters and eight-wire reversing line cords (as de-
scribed on the preceding page). However, if the MOD-
TAPs are not available, the following wiring diagrams
can be used to build adapters that will, with a line cord,
connect one of the RS-232-C ports on the CPU/MEM,

CPUO20/PCM-D, or Options Card(s) to the DBY or [

DB25 ports found on most PCs and output devices.

AXXESS RS-232-C PC/QUTPUT DB2
(inside jack)

1 — | D

o — | DC

3 — | GND GND 4

2 — | IXD XD ,

5 — DTR* DIR 49

6 — | RXD RXD 5

7 —{ | DSR DSR ¢

8 — CTS |ocp 3
I CIS

* The CPU/MEM and CPU020/PCM-D RS-232-C ports do
not support DTR. DB25 internal jumpers: 6-8.

AXXESS RS-232-C PC/OUTPUT DBS
(inside jack)

1 — | NC

> — N/C

3 — | GAD GND

4 — TXD IXD 5

5 — DTR* DTR 4

5 — RXD RXD 4

7 — DSR DSR ¢

g — CTS ]DCD 1
| CTS ¢

* The CPU/MEM and CPU020/PCM-D RS-232-C ports do
not support DTR. DB9 internal jumpers: 6-1.

NOTE: When building adapters from these diagrams, keep in mind that the connections between the AXXESS
RS-232-C port and the DB9 or DB25 port include the modular adapter and a line cord. The connection must be made as
indicated in the diagram (correct pins connected) regardless of whether a reversing or non-reversing line cord is used.
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PC Data Port Module RS-232-C Connection

6.9 To connect a PC or an output device to one of the
RS-232-C ports on a PCDPM, use the PCDPM-to-
RS232C interface cable (part no. 813.1565) supplied
with the PCDPM. One end of the cable-connects to the
RS-232-C port on the PCDPM. The DB9 end of the
cable connects to the PC or output device.

6.10 The PC or output device must be configured to
support hardware handshaking using the DTR and CTS
lines. The pin functions of the PCDPM RS-232-C port
are listed in the following chart.

DB9

SIGNAL NAME FUNCTION PIN
Data Carrier Detect (DCD) Signal from Axxess 1

(always true)
Receive Data (RXD) Data from Axxess 2
Transmit Data (TXD) Data to Axxess 3
Data Terminal Ready (DTR) Signal to Axxess 4
Signal Ground Reference Ground 5
Data Set Ready (DSR) Signal from Axxess 4]

(always true)
Request To Send (RTS) Not Used 7
Clear To Send (CTS) Signal from Axxess 8
Ring Indicator (RI) Not Used 9
Handshaking

6.11 When the system is in the default configuration,
the Inter-Tel AXXESS RS-232-C ports are enabled for
“software” handshaking. Most output devices are de-
signed for software handshaking, which is the use of “X-
ON” and “X-OFF” characters to indicate readiness to
send or receive data. Refer to the device's operating
manual to determine if it uses X-ON/X-OFF characters.

6.12 If the device does not support X-ON/X-OFF
characters, hardware handshaking may be enabled (see
PROGRAMMING, page 6-245). When enabled for
hardware handshaking, signals are sent over the cable to
indicate readiness to send or receive data. The Inter-Tel
AXXESS RS-232-C port will send a logic true on DSR
(Data Set Ready) and CTS (Clear To Send) when it is
ready to receive data. In addition, the AXXESS
RS-232-C port will monitor DTR (Data Terminal
Ready) and will only send data if it receives a logic true.
If the AXXESS RS-232-C port receives a logic false to
indicate that the device is not ready or that the buffer on
the attached device is full, it will not send data.

6.13 When using the modular adapters described on
the preceding pages, the RS-232-C ports on the CPU/
MEM Card, CPU020/PCM-D Card, Options Card, and
PCDPMs support the following types of hardware hand-
shaking.

MODULAR ADAPTER HARDWARE HAND-
TYPE SHAKING SUPPORTED
4-WIRE DTR* input to AXXESS
DSR output from AXXESS
8-WIRE CTS output from AXXESS
DTR* input to AXXESS

* The CPU/MEM and CPU020/PCM-D Card RS-232-C ports do
not support DTR.

Communication Parameters

6.14 The on-site programming PC and SMDR/error
message output devices must communicate at 300,
1200, 2400, 4800, 9600, 19200, or 38400 baud, depend-
ing on the selected port. System baud rates are set
independently in database programming. Other specifi-
cations include:

The data format must be 8 bit standard ASCIT
Parity is off (ignored)

Communication is full duplex

There is one start bit and one stop bit

NOTE: For software uploads only, the CPU020/
PCM-D Card is also capable of using 57600 baud. See
page 3—60 for more information.

6.15 The output devices, whether used for SMDR or
error messages, must be able to print reports with a
width of 80 characters. The devices must not have
cables longer than 50 feet (15 meters).

Ferrite Beads

6.16 To help reduce electromagnetic interference
(EMI) and radio frequency interference (RFI), it may be
necessary to equip the RS-232-C cables with ferrite
beads. (See INSTALLATION, page 3-12.) Two ferrite
“split” beads (two half beads) are installed on each
cable. The part number for a single split bead is
808.1195.
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C. MODEM CONNECTION REQUIREMENTS

6.17 If desired, a modem for remote programming/
maintenance can be connected to one of the RS-232-C

l ports on the CPU/MEM Card, CPU020/PCM-D Card, or
Options Card(s). Although PCDPM RS-232-C ports can
aiso be used if necessary, they do not always provide re-
liable modem communication.

.18 Inter-Tel sells an optional modem kit (part no.
50.3026) that allows the installer to easily connect a
odem to one of the RS-232-C ports on the CPU/MEM
ard, CPU020/PCM-D Card, or Options Card(s). If the
ptional modem kit is not available, Inter-Tel recom-
mends using a four-wire MOD-TAP® modular adapter
(part no. 06-888—435-30) and a standard four-, six-, or
eight-wire reversing (inverting) line cord, as shown be-
low.

DB25 MODULAR
ADAPTER

/ LINE CORD
DE rd

CPU/MEM, CPU020/PCM-D, or OPC

NOTE: All status responses must be disabled on the mo-
dem connected to the AXXESS RS-232-C port. English
status responses must be enabled on the modem con-
nected to the remote programming PC.

l 6.19 If the recommended modem kit or MOD-TAP is
not available, the following wiring diagram can be used
to build an adapter that will, with a line cord, connect
one of the RS-232-C ports on the CPU/MEM, CPUQ20/

I PCM-D, or Options Card(s) to the DB25 port found on
most modems.

NOTE: When building an adapter from this diagram,
keep in mind that the connections berween the AXXESS
RS-232-C port and the DB25 port include the modular
adapter and a line cord. The connection must be made
as indicated in the diagram (correct pins connected) re-
gardless of whether a reversing or non-reversing line
cord is used.

AXXESS RS-232-C
(inside jack)

MODEM DB25

RTS
I CTS

W

GND GND
XD 2
DTR*
RXD

18k
=l ]

v
O
w)

N0 N W)
[=]

,_l
<
o

AN

ONOOG A WN =

* The CPU/MEM and CPU020/PCM-D Card RS-232-C ports do
do not support DTR. DB25 internal jumpers: 4~5 and 20-6-8.

NOTE: Instead of the male DB25 adapters described
above, it is also possible to use the female DB25 modu-
lar adapter (part no. 804.2425, MOD-TAP® part no.
06-986-G99-33) included with the AXXESSORY Talk
PC’s optional SMDR retrieval cable kit in conjunction
with a male/male RS-232-C gender changer and a non-
reversing (straight-through) line cord.

D. POWER FAILURE TRANSFER
CONNECTION REQUIREMENTS

6.20 To connect PFT relay equipment to the relay jack
(six-conductor modular jack) on the CPU/MEM or
CPUO020/PCM-D Card (see page 2-10 or 2-12), one end
of the cable between the two must have a 6-pin modular
plug connector. The other end of the cable must be com-
patible with the PFT equipment. Consult the owner’s
guide for the equipment to verify that the pin functions
are the same as those shown in the following chart. If
necessary, rewire the connector on the device to match
the requirements.

RELAY JACK
(inside jack)

FUNCTION

Relay | Common

Relav | Normally Closed
Relay | Normallv Open
Relav 2 Normmallv Open
Relav 2 Normallv Closed

Relay 2 Common

NOTE: During normal system operation, both relays
are energized. When power is removed. connection is
made between the common and normally closed con-
tacts.
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E. NIGHT TRANSFER CONNECTION
- REQUIREMENTS

6.21 To connect night transfer relay equipment to the
relay jack (six-conductor moduiar jack) on the Options
Card (see page 2-19), one end of the cable between the
two must have a 6-pin modular plug connector. The oth-
er end of the cable must be compatible with the night
transfer equipment. Consult the owner’s guide for the
equipment to verify that the pin functions are the same
as those shown in the following chart. If necessary, re-
wire the connector on the device to match the require-
ments.

RELAY JACK
(inside jack)

FUNCTION

Relay | Common

Relay | Normaily Closed
Relay 1 Normallv Open
Relay 2 Normally Open
Relay 2 Normally Closed

Relay 2 Common

F. SYSTEM BATTERY BACK-UP
REQUIREMENTS

6.22 To provide back-up power in the event of an AC
power failure or brownout condition, the system power
supply and the AXXESSORY Talk PC power supply can
have optional battery back-up using a customer-pro-
vided uninterruptable power supply (UPS) unit or stand-
by power supply (SPS) unit. Contact Inter-Tel’s
Factored Product division for a list of available models.

6.23 It is recommended that a power supply unit with
the following characteristics be installed:

® Sine wave output

® Transfer time of less than 20 milliseconds

® 6 Amp Power Supply: Output rating of approxi-
mately 250 Watts for a fully-populated basic KSU,

approximately 500 Watts for a fully-populated

expanded KSU, and approximately 110 Watts for a I

fully-populated AXXESSORY Talk PC

9 Amp Power Supply: Output rating of approxi-
mately 500 Watts for a fully-populated basic KSU,
approximately 1000 Watits for a fully-populated
expanded KSU, and approximately 110 Watts for a
fully-populated AXXESSORY Talk PC

® Low AC line transfer voltage (or cutoff circuit) of
100VAC (minimum)

NOTE: The system back-up time is determined by the
battery ampere-hour ratings. The unit’s batteries can be
either external or internal. Also, even if the power sup-
ply unit has the specifications listed above, it cannot be
guaranteed that it will work properly with the AXXESS
System. Contact Inter-Tel’s Factored Product division
and/or Customer Support for a listing of approved UPS/
SPS units and installation instructions.

G. ADDITIONAL INFORMATION

6.24 If necessary, contact Inter-Tel’s Customer Sup-
port department and/or Factored Products division for
additional information on the optional equipment listed
below:

Standby Power (system battery back-up)

Lightning and AC Surge Protection

Headsets

Paging Equipment

Single-Line Telephones

Cordless Telephones

Music/Message-On-Hold

OPX Repeaters

Inside Track SMDA Software and Buffer Box
Facsimile Machine

Playback Devices

Power Failure Transfer
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FIGURE 2-2. ORIGINAL BASIC KEY SERVICE UNIT (KSU)
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FIGURE 2-3. NEW-STYLE BASIC KSU
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FIGURE 2-4. EXECUTIVE DIGITAL KEYSET (also called Executive Digital Terminal)

HEARING AID-COMPATIBLE LCD WITH SIX 8 LCD MENU
(HAC) HANDSET 16-CHARACTER LINES SELECTION KEYS
i /4
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e e 6 LCD MESSAGE
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f /
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FEATURE
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{— —3
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N — "
o |
FEATURE E = CScScScsc—%
KEYS
[~ [ 4
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NOTE: The keys are shown as they appear in the default key map configuration.
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FIGURE 2-5. STANDARD DIGITAL KEYSET (also called Standard Digital Terminal)
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NOTE: The keys are shown as they appear in the default key map configuration.
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FIGURE 2-6. BASIC DIGITAL KEYSET (also called Basic Digital Terminal)
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FIGURE 2-7. DIGITAL DIRECT STATION SELECTION/BUSY LAMP
FIELD (DSS/BLF) UNIT
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1. INTRODUCTION

1.1 This section describes the recommended proce-
dures for installing the Inter-Tel AXXESS System and
AXXESSORY Talk PC. Refer to the SPECIFI-
CATIONS section of the manual for hardware descrip-
tions.

2. SYSTEM INSTALLATION OUTLINE

2.1 System installation is performed in the following
order. Detailed instructions and figures for each step are
located throughout the INSTALLATION section.

(1) Plan the installation, including the KSU and
main distribution frame (MDF) location, station
locations, cable runs, and optional equipment.

(2) Run cables to the keysets, single-line sets, and
playback devices. Run wiring to any optional
equipment, such as the AXXESSORY Talk PC,
power failure transfer equipment, external pag-
ing equipment, general signaling devices, music
source, etc.

NOTE: DSS/BLF Units do not require a KSU
cable run that is separate from the keyset’s cab-
ling. DSS/BLF Units are connected directly to
keysets equipped with PC Data Port Modules,
and they are powered by their own separate AC
transformers.

(3) Terminate the station cables on modular jack
assemnblies at the station locations.

(4) Mount the MDF backboard and assemble the ter-
minai blocks on the backboard. If any T1 trunks
are to be installed, terminate them on eight-con-
ductor modular jack assemblies at the MDF. If
installing any single-line sets or non-T1 DID
trunks, it may be desirable to attach the neces-
sary Single-Line Adapters (SLAs) and their cor-
responding modular jack assemblies on the
backboard.

NOTE: The T1 trunk is typically connected to
the standard RJ48C modular jack provided on
the T1 Card. However, in certain situations, it
may be more convenient to use the card’s DB15

connector instead. Refer to page 3—19 for more
information.

(5) Connect the trunks, station cables, and circuit
card cables to the corresponding terminal blocks
(or, for T1, modular jack assemblies).

(6) Perform the station loop resistance test for each
station cable.

(7) Position the KSU near the MDF backboard or
mount the KSU on the backboard.

(8) Install the circuit cards in the KSU and connect
them to the cables that run from the MDF blocks.

(9) Install the station instruments and any optional
station equipment, such as headsets, handset am-
plifiers, PC Data Port Modules, etc.

(10)  Install any optional system equipment, such as
the AXXESSORY Talk PC, output device(s) for
station message detail recording (SMDR) and er-
ror message recording, external paging network,
external music source, etc.

(11)  Ensure that all equipment is working properly.

(12) Refer to the PROGRAMMING section of this
manual to configure and program the system.

NOTICE

This Inter-Tel AXXESS Installation and Field Main-
tenance Manual instructs certified field technicians
on the proper installation practices for the Inter-Tel
AXXESS System. This manual does not provide
step-by-step instructions for premises wiring prac-
tices as dictated by the National Electrical Code,
which includes, but is not limited to, cable layouts,
cable installation, AC power installation, proper AC
grounding, eliminating or preventing external inter-
ferences (including, but not limited to, RFI, EMI,
lightning, AC power disturbances, static discharge),
and other telephony practices standard within the in-
dustry. Cable installers, electricians, and field tech-
nicians are expected to be properly trained and, if
applicable, licensed in their trade practices. Official
Inter-Tel AXXESS certification is required for
technical assistance.
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3. PRE-INSTALLATION CHECKLIST — Locate the equipment in a climate-controiled room

3.1 To make installation easier, use the checklist on
the following pages when preparing to install the sys-
tem. (Hardware specifications are included in the
SPECIFICATIONS section.)

A. ESTABLISH SUITABLE
ENVIRONMENTAL CONDITIONS FOR
THE SYSTEM

— Locate the KSU within 5 feet (1.5 meters) of an iso-
lated, dedicated, 105-125VAC, 57-63Hz, 15A,
single-phase commercial power source.

NOTE: This must be an isolated, dedicated AC cir-
cuit for proper operation. All three wires (power,
neutral, and ground) must be run separately from the
outlet to the breaker panel without being bonded to
any other wire or circuit. DO NOT plug any other
equipment into this outlet. To maintain the protec-
tion provided by the isolated, dedicated circuit, the
length of the AC power cord limits the distance be-

with the following environmental conditions:

REQUIREMENTS  IN OPERATION  INSTORAGE

Temperature — 32°t0 104° F —40° to 185° F
KSU 0°to 40°C —40° 10 85° C
Temperature — 32°tw0 LI3°F —40°to 185°F
Station Instruments 0°to 45°C -40°1085° C
Relative Humidity 5% 10 95% 5% to 95%
(Non-Condensing)
Altitude Up to 10.000 ft. Up to 40,000 ft.
(3,048 m.) (12,192 m.)

NOTE: It is recommended that the maximum oper-
ating temperature (as stated above) never be exceed-
ed. Therefore, when installing the KSU and station
instruments, allow a sufficient margin for error in
case of air conditioning failure, routine mainte-
nance, plant shutdown, etc. As a general rule, if con-
ditions are suitable for office personnel, they are also
suitable for all equipment and station instrument op-
eration. A properly controlled environment will help
to extend the operating life of the equipment.

tween the power supply and the outlet; DO NOT use From UL 1459, a product safety specification governing
an extension cord. Also, to protect the system from telephone equipment:

AC voltage surges, a surge/spike protector is recoms-
mended (refer to page 2-38 for specifications).

— Select the KSU location to minimize cable run
length. Station instruments connected to the system
must not exceed the limits (using 24AWG wire)

listed in the table on page 3-26. The resistance val- —

ues (in ohms) are loop measurements; the distance
values (in feet/meters) are the maximum one-way
measurements from the KSU.

— Do not expose the KSU location to direct sunlight,
high humidity, heat, dust, or strong magnetic fields

(such as those generated by heavy motors and large B.

copy machines).

— The MDF requires at least a 4 X 6-foot (1.2 X
1.8-meter), 34-inch plywood backboard. This
should provide sufficient room for all blocks and pe-
ripheral equipment.

NOTE: If a number of AC transformers and SLAs
(along with their corresponding modular jack
assemblies) will be instailed at the MDF, a larger
backboard may be necessary.

— For cooling purposes, provide ample air space
around the KSU assembly (minimum one foot on all
sides). Do not place or store items on top of the KSU.

— The SMDR/error message output device(s) must not —

have cables longer than 50 feet (15 meters).
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— Never install telephone wiring during a lightning

storm.

Never install telephone jacks in wet locations unless
the jack is specifically designed for wet locations.

Never touch uninsulated telephone wires or termi-
nals unless the telephone line has been disconnected
at the network interface.

Use caution when installing or modifying telephone
lines.

ASSEMBLE THE NECESSARY TOOLS
AND SUPPLIES

Industry-standard, one-pair (two-conductor) twisted
cable to run from the MDF to all station instruments,
including: keysets, single-line DTMF sets, and play-
back devices. (For exceptions, see the NOTE fol-
lowing paragraph 4.6 on page 3-7.)

— Four-conductor modular jack assemblies for all sta-

tion instruments. (For exceptions, see the NOTE fol-
lowing paragraph 4.6 on page 3-7.)

A high-impedance digital multimeter to check the
power supply and ensure correct wiring of the modu-
lar jack assemblies. Multimeter accuracy must be
, .

10.5% or better.

Standard terminal biocks (66M1-50 type) and bridg-
ing clips for constructing the MDF.
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— Industry-standard, 25-pair cable for connecting the
MDF terminal blocks to the circuit cards in the KSU.

— Industry-standard, cross-connect wire may be need-
ed for certain applications.

— 50-pin female amphenol-type connectors (with rec-
ommended non-conducting, plastic covers) and a
connecting machine.

— Ferrite beads for all station, trunk, and RS-232-C
cables, if necessary. (Refer to SPECIFICATIONS,
page 2-3.)

— Gas discharge tubes with silicon avalanche suppres-
sors for lightning protection on the CO, DID, and
OPX trunks.

— Grounding terminal and I0AWG wire for grounding
the KSU, Single-Line Adapters, etc.

— Standard telephone hand tools and the mounting
hardware for the MDF backboard, trunk and station
blocks, modular jack assemblies, etc.

— For on-site or stand-alone/remote system program-
ming, an IBM-compatible personal computer (refer
to page 2-28 for specifications).

3.2 If any T1 trunks are to be installed: Depending
on the type of T1 termination used by the telephone
company {telco) and how close it is to the MDF, the fol-
lowing tools and supplies are also needed.

NOTE: The T1 trunk is typically connected to the stan-
dard RJ48C modular jack provided on the T1 Card.
However, in certain situations, it may be more conve-
nient to use the card’s DB15 connector instead. Refer to
page 3—19 for more information.

For T1 trunks terminated on RJ48C jacks near the
MDF:

— Four-pair, non-reversing, mod-to-mod line cords
(one for each T1 trunk installed).

For T1 trunks terminated on RJ48C jacks away from
the MDF (see Figure 3-8 on page 3-17):

— Eight-conductor modular jack assemblies (two for
each T1 trunk installed).

~— Four-pair, non-reversing, mod-to-mod line cords
(two for each T1 trunk installed).

— T1 cable — enough to extend from each telco RJ48C
jack to the MDF (see page 218 for cable specifica-
tions).

For T1 trunks terminated on an RJ-type block (see
Figure 3-10 on page 3-18):

— Eight-conductor modular jack assemblies (one for
each T1 trunk installed).

— Four-pair, non-reversing, mod-to-mod line cords
(one for each T1 trunk installed).

— T1 cable — enough to extend from each telco termi-
nation to the MDF (see page 2-18 for cable specifi-
cations).

C. PLAN STATION LOCATIONS AND TYPES
OF STATION INSTRUMENTS

— Prepare a cable identification plan using station cir-
cuit numbers; do not use extension numbers (see
page 3-7 for details).

— Keysets: The basic Inter-Tel AXXESS KSU has the
capacity for up to 112 keysets. The expanded KSU
has the capacity for up to 224 keysets. Refer to page
2-20 for a listing of the available keyset models and
for more information on maximum station capaci-
ties. Any non-display Standard keyset can be con-
verted to a display keyset by installing an optional
Liquid Crystal Display (LCD) Unit.

— DSS/BLF Units: Up to ten DSS/BLF Units can be
installed on the system. These can be single units or
tandem units (two units connected together). Tan-
dem units count as two units.

NOTE: DSS/BLF Units do not require a KSU cable
run that is separate from the keyset’s cabling.

— Single-Line Sets: Up to 48 (basic KSUs) or 104 (ex-
panded KSUs) industry-standard, single-line DTMF
sets can be installed on the system. Single-line sets
are connected to Single-Line Cards (SLCs), or they
can be connected to Single-Line Adapters (SLAs),
which are in turn connected to Digital Keyset Card
circuits.

— Playback Devices: Playback devices can be used in
place of single-line stations. If the AXXESSORY
Talk PC is not used, playback devices are especially
useful as hunt group overflow/announcement sta-
tions. (See page 2-25 for specifications.)

D. ASSEMBLE THE OPTIONAL EQUIPMENT

— AXXESSORY Talk PC and applications software
for integrated voice processing (voice mail, auto-
mated attendant, hunt group announcement and
overflow, optional Fax On Demand, SMDR storage,
etc.).

— Headsets (electret compatible) for keyset stations
and handset amplifiers for single-line set stations.

Page 3-5
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— Personal Computer Data Port Moduies (PCDPMs) — OPX repeater(s) for amplifying voice volume levels,

for using Off-Hook Voice Announce (OHVA) fea-
tures, and for installing a DSS/BLF Unit and/or an
optional Modem Data Port Module. If a DSS/BLF
Unit is not installed, the module’s RS-232-C port
(4800-baud) can be used to connect an SMDR/error
message output device or a personal computer for
programming the system database.

— Modem Data Port Modules (MDPMs) for connect-
ing modem-equipped data devices or single-line
sets.

— SMDR/error message output device(s) must not
have cables longer than 50 feet (15 meters). (See
page 2-28 for specifications.)

— System battery back-up — uninterruptable power
supply or standby power supply. (Refer to page 2-32
for specifications.)

Page 36

if necessary. {Refer to page 2--24 for specifications.)
External music source.

External paging speakers and amplifier(s). (Refer to
the NOTE and CAUTION on page 2-5.)

Power failure transfer equipment {(customer-pro-
vided PFT relay card, card mounting case. and exter-
nal power source).

Electronic equipment (alarms, lights, etc.) to con-
nect to the night transfer relay.

Voice mail equipment. (Refer to page 2-32.)
Facsimile machine. (Refer to page 2-32.)

PC wall-mount shelf (accommodates most PC mod-
els); refer to page 8-3 in REPLACEMENT PARTS.

. dhatlr
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4. STATION CABLING

4.1 Floor plans should be developed to aid in proper
station cabling in a star (home run) configuration from
the KSU. The cables are run from the station locations to
the station blocks at the MDF. Refer to page 2-3 for cab-
ling requirements.

4.2 Both ends of each cable should be labeled with the
station’s circuit number (hardware address). The circuit
number (XX.YY.ZZ) designates the station card’s posi-
tion in the KSU (XX = 01-07 or 09-15), the circuit posi-
tion on the card (Y'Y = 01-08), and whether the circuit is
a multi-purpose circuit (ZZ = 01-03; see next para-
graph). For example, circuit number 04.06.01 identifies
the sixth circuit on the card installed in slot number four.

4.3 In some circumstances, a station circuit can have
more than one purpose. For example, two single-line de-
vices can be installed on a single DKSC circuit. The first
device is assigned circuit number XX.YY.01 and the se-
cond device is assigned circuit number XX.YY.02. Sim-
ilarly, a keyset’s PC Data Port Module and Modem Data
Port Module can be assigned their own circuit numbers.
In this case, the keyset is assigned circuit number
XX.YY.O01, the first data port is assigned number
XX.YY.02. and the second data port is assigned number
XX.YY.03. For more information, refer to page 6-237.

4.4 When the system is first powered up, the default
configuration is used to assign extension numbers to the
station circuits. Card slots 1-5 (and 9-13 in expanded
systems) are considered DKSCs and slots 6-7 (and
14-15 in expanded systems) are LSCs with attached
Daughter Cards (LSC-Ds). Changes to the default con-
figuration can be made through database programming.
Refer to PROGRAMMING, page 6-232, for more in-
formation.

4.5 The default systern assigns extension number
1000 to station circuit 01.01.01, extension number 1001
to station circuit 01.02.01, and so on to match the initial
configuration. Circuit 01.01.01 is equipped as an ad-
ministrator and as the primary attendant’s keyset when
the system is in the default configuration. Through data-
base programming, the circuits can be assigned 1-5 dig-
it extension numbers. Refer to PROGRAMMING, page
675, for more information.

NOTE: DSS/BLF Units do not require a DKSC circuit
and KSU cabling that is separate from the associated
keyset’s circuit and cabling. Instead, each unit is con-
nected directly to the keyset (equipped with a PC Data
Port Module) and is powered by a separate AC trans-
former.

A. RUNNING CABLE

4.6 From the MDF location, run industry standard,
one-pair (two-conductor) twisted (24AWG, level-1 or
better) cable to keysets, single-line sets, and playback
devices. Follow these guidelines:

NOTE: If desired, two- or three-pair twisted cable and
four- or six-conductor modular jacks may be used for all
station connections. This allows the various types of sta-
tion instruments to be easily interchanged, if necessary.
(If three-pair cable is used, extra terminal blocks and the
use of cross-connect wiring techniques are required.)

® Install proper type cable for the application accord-
ing to the National Electrical Code and local build-
ing codes.

® Avoid cable runs parallel to fluorescent light fixtures
or AC lines not in conduit. If these obstacles are un-
avoidable, run the cables across them at right angles.

® Do not run station cables inside electrical conduit al-
ready occupied by AC power cable. (To do so1s a
violation of the National Electrical Code.)

e Do not run cables near equipment with electric mo-
tors or through strong magnetic fields, such as those
generated by large copy machines, arc welding
equipment, heavy motors, etc.

¢ Do not place station cables where they can be
stepped on or where they can be rolled over by office
furniture.

® Do not exceed the loop limit measurements (using
24AWG wire) for the station cable lengths as out-
lined in the 1able on page 3-26. The resistance val-
ues (in ohms) are loop measurements; the distance
values (in feet/meters) are the maximum one-way
measurements from the KSU.

4.7 Since the AXXESS System utilizes digital voice
and data transmission between the keysets and the KSU,
there are some additional keyset-only cabling require-
ments:

® Do not use shielded cable, and do not use cable
smaller than 24AWG.

® Do not parallel cables (i.e., do not “double up on the
copper”).

® Do not “bridge” or “Y” off the cable to another loca-
tion.

® Unlike analog keysets, the AXXESS digital keysets
do not need to be routed in separate multi-pair cable
runs. For example, if using 25-pair cable runs to
multiple station locations, it is acceptable to include
single-line sets, auxiliary equipment, and trunks in a
cable being used for keysets.

Page 3-7
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B. TERMINATING THE CABLES AT
STATION LOCATIONS

4.8 Terminate the keyset, single-line set, and play-
back device station cables on four-conductor modular
jack assemblies at the station locations. (For exceptions
to this, refer to the NOTE following paragraph 4.6 on the
previous page.)

4.9 Do not mount the assemblies on the wall at this
time; they will be wall mounted later when the station
instruments are installed. Refer to Figure 3-1 below for
a wiring diagram.

CAUTION

If tip and ring are reversed when installing a
keyset. the keyset will not function.

FIGURE 3-1. STATION MODULAR JACK ASSEMBLY WIRING

RING

Q.
~

TIP

FOR KEYSETS AND SINGI.E-
LINE ADAPTERS

TiP

© @
®

FOR SINGLE-LINE SETS
AND PLAYBACK DEVICES

RING
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5. ASSEMBLING THE MAIN
DISTRIBUTION FRAME (MDF)
BACKBOARD

5.1 The MDF is the point at which the station instru-
ments, trunks, and auxiliary system equipment are con-
nected to terminal blocks (or, in the case of T1 trunks,
modular jack assemblies are used instead). These termi-
nal blocks are then connected to the circuit cards in the
Inter-Tel AXXESS KSU. It is extremely important that
the connections be made carefully and accurately.

NOTE: To simplify the MDF installation instructions,
this manual outlines basic one block-to-one card instal-
lation using bridging clips. However, it is quite accept-
able, and in some situations more functional, to use
additional blocks and then cross connect between them.

5.2 Assemble the MDF as follows:

(1) Mount at least a 4 X 6-foot (1.2 X 1.8-meter),
¥-inch plywood backboard at the MDF loca-
tion. (Depending on the number of stations and
trunks to be installed, a larger backboard may be

necessary.)

@

(3)

Attach the 66M1-50-type terminal blocks to the
plywood backboard. Refer to Figure 32 below
for a sample MDF block layout and cable assign-
ments. Blocks include:

® Upto 13 blocks for connecting CO trunks and
the 25-pair cables for the Loop Start Cards
(LSCs).

® Up to 14 blocks for connecting station cables
and the 25-pair cables for the station cards —
Digital Keyset Cards (DKSCs) and/or
16-Port Digital Keyset Cards (DKSC-16s)
for digital keysets and SLAs, and Single-
Line Cards (SLCs) for single-line sets and
playback devices.

NOTE: If three-pair cable is used, extra ter-
minal blocks and the use of cross-connect
wiring techniques are required.

If any T1 trunks are to be installed, attach eight-
conductor modular jack assemblies to the MDF
as required. (For complete information on in-
stalling T1 trunks, refer to page 3—16.)

FIGURE 3-2. SAMPLE MDF BLOCK LAYOUT AND CABLE ASSIGNMENTS

. TO CENTRAL
» QOFFICE
LsSC » TO STATIONS
CO TRUNKS
1-8 DKSC DKSC SLC
. L | 3.1 5.1.1
o | 3 ol ¢
A
S N B S I 0 ) NN I
X ; X Né
E c E s
s | o :
1.8.1 3.8.1 5.8.1
LSC
CO TRUNKS
9-16 DKSC DKSC
2.1.1 414
2.8.1 48.1
CABLES
> TO KSU
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If installing any single-line devices or DID
trunks, attach the necessary SLAs and corre-
sponding modular jack assemblies to the piy-
wood backboard. See Figure 3-7 on page 3~15
and Figure 3-14 on page 3-23 for complete dia-
grams of the SLA setup.

The SLA can be placed horizontally on a table or
it can be wall-mounted using the two L-shaped
brackets that accompany the unit, as described
below:

a. Remove the two screws on one side of the
unit and use them to attach the two L-shaped

wall mounting brackets (see Figure 3-3 be-
low). :

. Position the SLA on the MDF backboard and

mark the location of the mounting screw
holes on the wall. Set the SLA aside.

. Drive a screw into the center of each mount-

ing hole marking, allowing the heads of the
screws to protrude slightly.

NOTE: Use screws of sufficient strength to
support the SLA.

. Hang the SLA on its screws. If necessary, ad-

just the screws to ensure that the SLA is held
firmly in place.

FIGURE 3-3. WALL MOUNTING THE SLA

Page 3-10
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A. CONNECTING THE TRUNK CABLES TO
THE MDF

CO Trunks

5.3 Connect the CO trunks and Loop Start Card (LSC)
cables as outlined below. Note that step 2 mentions two
installation methods. Although the first method is more
flexible. the second method can be used to minimize the
number of terminal blocks that are used. Refer also to
Figures 3-5 and 3-6 on the following pages.

(1)  Cross connect the CO trunks from the telephone
company RJ-type blocks to the righr side of the
LSC blocks.

NOTE: For additional lightning protection, see
paragraph 5.5.

(2) Method A: Using enough 25-pair cable to run
from the LSC blocks to the cards, make the ter-
mination cables. Attach a 50-pin female amphe-
nol-type connector to one end of each LSC cable.
Label each connector and cable end with the
appropriate slot number (for example, SLOT-6).
These connectors will be attached to the cards
after they are installed in the KSU.

Merhod B: Using enough 25-pair cable to run
from the LSC blocks to the cards, make the spe-
cial termination cables. Attach up to three 50-pin
female amphenol-type connectors to one end of
each LSC cable as shown in Figure 3-6. Connect
CO trunks 14 (or 1-8 if an LSC Daughter Card
is installed) to one connector, trunks 5-8 (or
9-16) to another connector, trunks 9-12 (or
17-24) to a third connector, and so on for each
cable. Label each connector with the appropriate
slot number (for example, SLOT-6). These con-
nectors will be attached to the cards after they are
installed in the KSU.

(3)  If necessary: Using standard electrical tape, tape
two ferrite split beads (part no. 808.1195) around
each 25-pair cable just below the amphenol-type
connector (as shown in Figure 3—4 on page
3-12).

NOTE: Ferrite beads may be necessary to help
reduce electromagnetic interference (EMI) and
radio frequency interference (RFT).

(4)  Terminate the other end of each 25-pair cable on
the left side of the corresponding LSC block.

(5) Install bridging clips to complete the connec-
tions.

DID Trunks

5.4 Connect the Direct Inward Dialing (DID) trunks to
the Single-Line Adapters as outlined below. Refer to
Figure 3-7 on page 3-15 for a diagram.

NOTE: DID trunks are also supported through T1 cir-
cuits. And, besides DID trunks, SLAs can also be used to
install single-line sets, playback devices, and off-
premises stations. Any combination using the two ports
on the SLA is possible. Refer to pages 3-20 to 3-25 for
station instailation instructions.

(1) Mount one four-conductor modular jack assem-
bly next to each telephone company RJ jack.

(2)  For each modular jack assembly mounted in step
1, also mount a corresponding four-conductor
modular jack assembly near the SLA location.

(3) To connect the modular jack assemblies
mounted in steps | and 2:

a. Run one-pair cable between the correspond-
ing modular jack assemblies.

b. Wire each end of the one-pair cables onto
their respective modular jack assembilies.
Refer to Figure 37 on page 3-15 for a dia-
gram of the wiring.

(4)  Plug one end of a two-pair mod-to-mod line cord
into each RJ jack and plug the other end into the
corresponding modular jack assembly beside it.

(5) At the MDF backboard, plug one end of a two-
pair mod-to-mod line cord into each modular
jack assembly. The other end will larer be
plugged into the corresponding DID jack on the
SLA.

Lightning Protection

5.5 For additional lightning protection, install gas dis-
charge tubes with silicon avalanche suppressors to
ground (grounding rod or copper, cold water pipe) on
each CO, DID, and OPX trunk. This must be done exter-
nal to the system. Each gas discharge tube is installed
directly between the telephone company RJ-type block
and the system’s CO/DID/OPX input. This protection
should provide energy absorption and filter low-level
surge potentials.

5.6 Also, in areas with frequent occurrences of light-
ning, it is recommended that the cable between the tele-
phone company RJ-type blocks and the gas discharge
tubes be at least 75 feet long (the cable may be coiled up
if desired).

Page 3-11
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FIGURE 3-4. EXAMPLE OF FERRITE BEAD INSTALLATION
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FIGURE 3-5. LSCBLOCK CABLE TERMINATIONS (METHOD A)
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NOTE: Circuits 14 (06.01.01-06.04.01) above are used by the Loop Start Card itself. If a Daughter Card
is attached, it uses circuits 5-8 (06.05.01-06.08.01).
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FIGURE 3-6. LSC BLOCK CABLE TERMINATIONS (METHOD B)
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FIGURE 3-7. SLA TERMINATIONS FOR DID TRUNKS

MODULAR
JACK ASSEMBLIES
TIP Y3
! i |
KEYSET MODULAR
JACK ASSEMBLY ['_?Y ?G G% YQ
T0 SLA I_ :l._ TO 'EJLCO
DKSC E BK R R BK
BLOCK ¢ e 1 : & é Q|

e 8 T
1 |
! TP
] 9 Y G Gi YQ]
o 10 TELCO

BK ! RJ

! 3) |
(¢

o
o
o
—
]
~
Pt

=
°
°
o

STANDARD REVERSING
AC TRANS-
FORMER MOD-TO-MOD LINE CORDS

NOTE: If the telephone company termination is near the SLA, it can be plugged directly into the unit.
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5.7 The installation procedure used to comnect T1
trunks at the MDF is dependent on the type of termina-
tion used by the telephone company and how close it is
to the MDF. The T1 trunks may be terminated on RJ48C
modutar jacks or on RI-type terminal blocks.

5.8 Follow one of the three T1 termination methods
(A, B, or C) outlined on the following pages.

NOTE: The T1 trunk is typically connected to the stan-
dard RJ48C jack provided on the T1 Card. However, in
certain situations, it may be more convenient to use the
card’s DB15 connector instead. Refer to page 3-19 for
more information.

Method A — T1 Trunks Terminated On RJ48C
Jacks Near The MDF

5.9 Install T1 trunks terminated on RJ48C jacks near
the MDF as outlined in below.

Plug one end of a four-pair, non-reversing
(straight through), mod-to-mod line cord into
each telephone company RJ48C jack. The other
end of each line cord will later be plugged into
the T1 jack on the corresponding T1 Card.

NOTE: Make sure the connectors on the ends of
each line cord are properly attached. If any of the
wires are cracked or broken, T1 transmission
problems can occur.

Method B — T1 Trunks Terminated On RJ48C
Jacks Away From The MDF

5.10 Install T1 trunks terminated on RJ48C jacks
away from the MDF as outlined in the following steps.
Refer to Figure 3-8 on the next page for a diagram of the
complete layout.

(1) Mount one eight-conductor modular jack assem-
bly next to each telephone company RJ48C jack.

3

C)

®
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For each modular jack assembly mounted in step
, also mount a corresponding eight-conductor
modular jack assembly on the MDF backboard.

—

To connect the modular jack assemblies
mounted in steps 1 and 2:

a. Run T1 cable between the corresponding
modular jack assembiies.

NOTE: If the telephone company termina-
tion is more than 2000 feet from the MDF,
special T1 cable must be used (see page 2-18
for cable specifications). For shorter dis-
tances, two lengths of standard two-pair
voice-frequency cable (one cable for trans-
mit and one cable for receive) may be used
instead.

b. Wire each end of the cables onto their respec-
tive modular jack assemblies. Refer to Figure
3-9 on the next page for a diagram of the wir-

ing.

At the telephone company termination, plug one
end of a four-pair, non-reversing (straight
through), mod-to-mod line cord into each RJ43C
jack and plug the other end into the correspond-
ing modular jack assembly next to it.

At the MDF backboard, plug one end of a four-
pair, non-reversing (straight through), mod-to-
mod line cord into each modular jack assembly.
The other end of each line cord will later be
plugged into the T1 jack on the corresponding T1
Card.

NOTE: Make sure the connectors on the ends of
each line cord are properly attached. If any of the
wires are cracked or broken, T1 transmission
problems can occur.

s
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FIGURE 3-8. T1 TRUNK TERMINATIONS FROM RJ48C JACKS

Issue 3, August 1995
FOUR-PAIR, NON- FOUR-PAIR, NON-
REVERSING, REVERSING,
MOD-TO-MOD MOD-TO-MOD
LINE CORD T1 CABLE LINE CORD
TO T { —: T0
TELCO P T1 CARD
RJy48C
JACK EIGHT-CONDUCTOR

MODULAR JACK ASSEMBLIES

FIGURE 3-9. MODULAR JACK ASSEMBLY WIRING FOR T1 TRUNKS
MODULAR JACK ASSEMBLY FOUR-PAIR, NON-
REVERSING,
TIP MOD-TO-MOD
T1 CARD
ot s ] , LINE CORD RJ48C JACK
HO®
1
32 &
5o T /—/—m——=¢
7 8
RING TIP 1 RING 1
(OUT) (IN) (IN)

NOTE: OUT = transmit to network, IN = receive from network
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Method C — T1 Trunks Terminated On An
RJ-Type Block

5.11 [Install the T1 trunks as outlined in the following
steps. Refer to Figure 3-10 below for a diagram of the
complete layout.

cable for transmit and one cable for receive) may
be used instead.

a. Terminate one end of a six-pair cable on each
modular jack assembly. Refer to Figure 3-9
on the previous page.

b. Terminate the other end of the six-pair cable

N R R I B LU T I 2 I O T I O I OB O B O ]

(1) On the MDF backboard, mount one eight-con- . . .
ductor modular jack assembly for each T1 trunk on the right side of the T1 RJ-type terminal
. block.
termination on the telephone company RJ-type
block(s). (3) Plug one end of a four-pair, non-reversing
(straight through), mod-to-mod line cord into
2) Connect. Tl‘cable between the telepbone compa- each modular jack assembly (mounted in step 1).
ny terminations and the corresponding modular The other end of each line cord will later be
jack assemblies as follows: plugged into the T1 jack on the corresponding T1
Card.
NOTE: If the telephone company termination is o
more than 2000 feet from the MDF, special T1 NOTE: Make sure the connectors on the ends of
cable must be used (see page 2~18 for cable spec- each line cord are properly attached. If any of the
ifications). For shorter distances, two lengths of wires are cracked or broken, T1 transmission
standard two-pair voice-frequency cable (one probiems can occur.
FIGURE 3-10. T1 TRUNK TERMINATIONS FROM RJ-TYPE BLOCKS
FOUR-PAIR, NON-
REVERSING,
RJ- MOD-TO-MOD
TYPE T1 CABLE LINE CORD
BLOCK
mi — (€ — :: TO
e / T1 CARD
—
amnn
TETLOco — EIGHT-CONDUCTOR
o MODULAR JACK ASSEMBLY

m
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Using The DB15 Connector In Place Of The RJ48C
Jack

5.12 The three T1 installation methods described on
the preceding pages show the T1 trunk being connected
to the RJ48C jack on the T1 Card. However, in certain
situations, the installer may wish to use the card’s DB15
connector instead.

5.13 The pin functions of the T1 Card DB15 connec-
tor (15-pin D-subminiature female connector) are as fol-
lows:

INSTALLATION
Issue 3, August 1995
SIGNAL NAME EUNCTION BIN
Tip (Out) Transmit Data 1
Ring (Out) Transmit Data 9
Tip 1 (In) Receive Data 3
Ring 1 (In) Receive Data 11

5.14 To connect the DB15 connector on the T1 Card to
a DB15 connector coming from the T1 trunk, a flat,
28AWG, twisted-pair ribbon cable with a maximum ca-
pacitance of 16pF/ft. may be used for distances of up to
50 feet, as shown in the figure below. For distances long-
er than 50 feet, use the special high-speed data cable de-
scribed in paragraph 3.95 on page 2-18.

FIGURE 3-11. USING THE T1 CARD’S DB15 CONNECTOR

MALE DB15 CONNECTOR
TO T1 TRUNK

MALE DB15 CONNECTOR
TO T1 CARD

Tpou 1 | [ H 1 Tioow)
Ring (Cut) 9 ‘ 9 Ring (Out)

2

Tip1(n)y 3
Ring 1 {(In) 11

15
8

2
4
5 ‘ 5
|| =T — || %
6 ‘ ‘ 6
7 ,

3 Tip1(n)
11 Ring 1 (In)
4

7
15
8

NOTE: OUT = transmit to network, IN = receive from network
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C. CONNECTING STATION CABLES TO THE
MDF

5.15 Keysets are connected to Digital Keyset Cards
(DKSCs) and/or 16-Port Digital Keyset Cards (DKSC-
16s). Single-line sets and playback devices are con-
nected to Single-Line Cards (SLCs), or they can be con-
nected to Single-Line Adapters (SLAs), which are in
turn connected to available DKSC/DKSC-16 circuits.

NOTE: Besides single-line sets, playback devices, and
off-premises extensions, SLAs can also be used to in-
stall DID trunks. Any combination using the two cir-
cuits on the SLA is possible. Refer to pages 3-11 and
3—15 for DID trunk installation instructions.

5.16 After the station cables are run, connect them and
the 25-pair cables to the DKSC/DKSC-16 blocks on the
MDEF as follows:

(1) Ensure that both ends of each station cable are
labeled with the circuit number of the associated
station instrument.

(2) Terminate each station cable on the right side of
the corresponding station block. Refer to Figures
3-12 through 3-16 on the following pages for
station cable terminations.

NOTE: For simplicity, the figures show station
instruments being installed using one-pair cable

3

C)

(5

(6)
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and four-conductor modular jacks. Of course, if
three-pair cable and six-conductor modular
jacks are used instead, extra terminal blocks and
the use of cross-connect wiring techniques are
required.

Using enough 25-pair cable to run from each
block to each station card in the KSU, make the
termination cables. Attach a 50-pin female am-
phenol-type connector to one end of each cable.
Label each connector and cable end with the
appropriate slot number (for example, SLOT-2).
These connectors will be attached to the station
cards after the circuit cards are installed.

If necessary: Using standard electrical tape, tape
two ferrite split beads around each 25-pair cable
just below the amphenol-type connector (as
shown in Figure 3—4 on page 3—-12).

NOTE: Ferrite beads may be necessary to help
reduce electromagnetic interference (EMI) and
radio frequency interference (RFI). The part
number for a single split bead is 808.1195.

Terminate the other end of each 25-pair cable on
the left side of the corresponding station block.

DO NOT attach bridging clips until the loop re-
sistance tests have been performed (as described
on page 3~26).

e
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FIGURE 3-12. DKSC BLOCK CABLE TERMINATIONS FOR KEYSETS

DKSC MODULAR
1B pom JACK
1L e 1.1.1 ASSEMBLY
RING RING
TIP | [ —— 1
2l 1o " Q
RING |
L - — — — - Gi N TO KEYSET OR
1 SINGLE-LINE
| wiBL. o R! BKé- ADAPTER
BUW .
g/ﬁ, %:LL TIP ]
NN
TIP
e . 1.8.1
' RING RING
RG = |
‘ GR ,, Q
o Gi Y TO KEYSET OR
DIGITAL | SINGLE-LINE
KEYSET R! BK ADAPTER
CARD
TIP H
BRV
vis )
[ Y
AMPHENOL- saevoci— ~  [—{ oonoruse
TYPE +24VDCJRET—f — — ~ DO NOT USE
CONNECTOR | ==
66M1-50-TYPE
BLOCK
(PART OF MDF)

NOTE: For simplicity, this figure shows keysets being installed using one-pair cable and four-conductor
modular jacks. Of course, if two-pair cable or three-pair cable is used instead, extra terminal blocks and the
use of cross-connect wiring techniques are required. Note that tip and ring are connected to the second pair of
terrninals (black and yellow) on the modular jack.
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FIGURE 3-13. DKSC-16 BLOCK CABLE TERMINATIONS FOR KEYSETS

DKSC-16 MODULAR
e JACK

RING
? é
G Y ] TO KEYSET OR

RING

TiP

‘ AING }—

SINGLE-LINE
[WBL e | R BK ADAPTER
BLW ::E | 6
o —{ &~ TIP 1
OW_re
NN

16 np,__../\/\-—. -
PORT RINGUGJ L— L AING
DIGITAL |ye. | _— ]
KEYSET [ <SS | S|
CARD @ Y :‘ TO KEYSET OR

SINGLE-LINE
R! BK§ ADAPTER
TIP !
BRNV .,
vis ),
EXEDY:
AMPHENOL- NOT USED
TYPE NOT USED |
CONNECTOR
66M1-50-TYPE
BLOCK
(PART OF MDF)

NOTE: For simplicity, this figure shows keysets being installed using one-pair cable and four-conductor
modular jacks. Of course, if two-pair cable or three-pair cable is used instead, extra terminal blocks and the
use of cross-connect wiring techniques are required. Note that tip and ring are connected to the second pair of
terminals (black and yellow) on the modular jack.
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FIGURE 3-14. SLA TERMINATIONS FOR SINGLE-LINE SETS

KEYSET MODULAR
JACK ASSEMBLY

TO ¢
DKSC RING

BLOCK € ]
g 2

SLA

1

R BKé-
I

TiP

SINGLE-LINE SET MODULAR
JACK ASSEMBLIES

TIP

5

3
X
D

AC TRANS-
FORMER

)1
(

o

bl
o
of

|

RING

TIP

~.

5

¢ |

@
S
sl

~o
o

o

|

]
o
®X

STANDARD REVERSING

MOD-TO-MOD LINE CORDS

e TO SINGLE-

LINE SET OR
PLAYBACK
DEVICE

e 1O SINGLE-

LINE SET OR
PLAYBACK
DEVICE

NOTE: If a single-line set or playback device is located near the SLA, it can be plugged directly into the unit.
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FIGURE 3-15. SLC BLOCK CABLE TERMINATIONS

SLC MODULAR
TP W/BL TIP JACK
RING ASSEMBLY
TP
RING Gi YQ TO SINGLE-
s LINE SET OR
TIP - ] PLAYBACK
RING R! 86 DEVICE
BLUW RING |
LW/BL
B
WO J: ,6
D))
wiG )
aw_ g
SINGLE- MODULAR
LINE {rc . L W/BL TIP . JACK
CARD [SR_ (¢ Y A - ASSEMBLY

R/BR ‘:
BR/R :E | NOT USED
l NOT USED G YQ_] TO SINGLE-

LINE SET OR
PLAYBACK
BRNV  ,, R BK DEVICE
vis \(\E 5
I——"—<SN < [_suwane ]
AMPHENOL-
TYPE
CONNECTOR
NOT USED
T e
AC RING SIG, — DO NOT USE
AC RING RET. E - DO NOT USE
66M1-50-TYPE
BLOCK
(PART OF MDF)

NOTE: For simplicity, this figure shows single-line sets and playback devices being installed using one-pair
cable and four-conductor modular jacks. Of course, if three-pair cable and six-conductor modular jacks are
used instead (as is recommended), extra terminal blocks and the use of cross-connect wiring techniques are
required.
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FIGURE 3-16. STATION CABLE TERMINATIONS ON THE STATION BLOCKS

AMPHENOL | CABLE DKSC DKsc-16 H sLC CIRCUIT | EXT.
NO. PAIR NO.* NO.*

26 W-BL TIP TIP ] TIP 01.01.01 1000 il
I BL-W RING RING | ] RING

27 W-0 TIP TIP [] TIP 01.02.01 1001 W}
2 o-W RING RING I | RING

28 W-G TIP TIP ] TIP 01.03.01 1002 il
3 G-W RING RING ] RING

29 W-BR TIP TIP ] TIP 01.04.01 1003 Wl
3 BR-W RING RING (] RING

30 W-S TIP TIP (] TIP 01.05.01 1004 ll
S S-W RING RING (] RING

31 R-BL TIP TIP (] TIP 01.06.01 1005 M|
3 BL-R RING RING ] RING

32 R-O TIP TIP ] TIP 01.07.01 1006 W

O-R RING RING ] RING

33 R-G TIP TIP ] TIP 01.08.01 1007 W
8 G-R RING RING ] RING

34 R-BR NOT USED TIP ] NOT USED
9 BR-R NOT USED RING ] NOT USED

35 R-S NOT USED TIP a NOT USED

10 S-R NOT USED RING ] NOT USED

36 BK-BL NOT USED TIP (] NOT USED

11 BL-BK NOT USED RING (] NOT USED

37 BK-O NOT USED TIP ] NOT USED

12 0-BK NOT USED RING (] NOT USED

38 BK-G NOT USED TIP (] NOT USED

13 G-BK NOT USED RING [ ] NOT USED

39 BK-BR NOT USED TIP ] NOT USED

14 BR-BK NOT USED RING (] NOT USED

40 BK-S NOT USED TIP ] NOT USED

15 S-BK NOT USED RING ] NOT USED

41 Y-BL NOT USED TIP ] NOT USED

16 BL-Y NOT USED RING ] NOT USED

42 Y-0 NOT USED NOT USED W NOT USED

17 0-Y NOT USED NOTUSED  # NOT USED

43 Y-G NOT USED NOTUSED W NOT USED

18 G-Y NOT USED NOT USED @ NOT USED

) Y-BR NOT USED NOTUSED @ NOT USED

19 BR-Y NOT USED NOTUSED W NOT USED

45 Y-S NOT USED NOT USED ® NOT USED

20 S-Y NOT USED NOT USED W NOT USED

46 V-BL NOT USED NOTUSED  # NOT USED

21 BL-V NOT USED NOTUSED W NOT USED

7 V-0 NOT USED NOTUSED W NOT USED

22 0-vV NOT USED NOT USED W NOT USED

48 V-G NOT USED NOTUSED W NOT USED

23 G-V NOT USED NOTUSED W NOT USED

49 V-BR NOT USED NOT USED MW NOT USED

24 BR-V NOT USED NOTUSED W NOT USED

50 S +24V (Do Not Use) NOT USED W] AC RING SIGNAL

25 S-V +24V RET (Do Not Use) NOT USED @] AC RING RETURN

* The station circuit numbers shown above are for the first station card installed in the KSU. The extension numbers are the default numbers assigned
to those circuits.
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D. STATION LOOP RESISTANCE TEST

5.17 * Perform the loop resistance test for each station
cable individually.

(1) Ensure that brdging clips have not been
installed on the station blocks and that the station
instrument is not connected to the modular jack
assembly.

(2) Place a short across the BLACK and YELLOW
wires (keysets) or RED and GREEN wires

(single-line sets) on the modular jack assembly. @
(3) At the MDF, measure the resistance across the %)

TIP and RING wires on the right (station) side of

the station block. The reading should not exceed (6)

the limits (for 24AWG, level-1 or better wire)

listed in the chart below. The resistance values
(in ohms) indicate loop measurements; the dis-
tance values (in feet/meters) indicate the maxi-
mum one-way measurements from the KSU. If
necessary, longer loop lengths can be achieved
by using a heavier gauge cable, such as 22AWG.

NOTE: Excessive and/or improperly made con-
nections increase the resistance of a cable, which
reduces the allowable cable run length.

Remove the short after the test is complete.

Repeat this test for each station cable.

Install bridging clips on the station blocks to
complete the cable connections.

TYPE OF INSTR

B From KSU to Digital Keysets (Basic, Standard, and Executive, display and non-display) ... 62 ohms/1200 ft. (366 m.)
From KSU to Digital Keysets with attached PC and Modem Data Port Modules .......... 62 ohms/1200 ft. (366 m.)
From Modem Data Port Modules to single-linesets ................
From KSU to Single-Line Adapters (SLAs) ......................
From SLAs to single-line sets or playback devices .................
From KSU (SLCs) to single-line sets or playback devices ...........

additional station cabling requirements, refer to page 3-7.)

................ 195 ohms/3800 ft. (1158 m.)
................ 128 ohms/2500 ft. (762 m.)
................ 800 ohms/15560 ft. (4742 m.)
................ 257 ohms/5000 ft. (1524 m.)

NOTE: Do not use shielded cable. Longer loop lengths can be achieved by using heavier gauge cable, such as 22AWG. (For

LOOP LIMITS
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E. CONNECTING OPTIONAL
OFF-PREMISES EXTENSIONS (OPXs)

5.18 Off-premises extensions are remote single-line
DTMEF sets that are connected to the Inter-Tel AXXESS
System through telephone company OPX circuits (or
customer-provided circuits). The circuits are connected
to Single-Line Adapter (SLA) circuits, which are in turn
connected to available Digital Keyset Card (DKSC)
and/or 16-Port Digital Keyset Card (DKSC-16) circuits.

NOTE: SLAs do not support visual message waiting
applications. If single-line sets with message waiting
lamps are installed on SLAs, the lamps wiil not func-
tion. However, single-line sets can be configured in da-
tabase programming to receive audible message
waiting indication tones.

5.19 Off-premises station instruments must be AC rin-
ger-equipped. The SLA’s onboard high-voltage ringing
adapter (HVRA) provides isolation from the telephone
company OPX circuits as required by FCC regulations.

5.20 Each SLA can support up to two off-premises
extensions. (On premises, SLA circuits can be used for
installing AC-ringing single-line sets, playback de-
vices, etc.)

5.21 In certain off-premises applications, voice vol-
ume levels may not be acceptable. This degradation in

voice volume is due to the natural voice frequency range
limitations of the telephone company or customer-pro-
vided circuit. To increase the voice frequency range, in-
stallation of a two-wire, negative impedance repeater
unit 1s recommended. (Refer to page 2-24 for specifica-
tions.)

5.22 The repeater unit is installed at the MDF between
the SLA and the cabling to the off-premises single-line
station. For proper installation with the Inter-Tel AX-
XESS System, the following are connected to the appro-
priate “pins” on the repeater unit (refer to the
manufacturer’s instructions for proper pin locations):
-Battery (-24 to -56VDC), Ground, System Tip, Sys-
tem Ring, OPX Tip, and OPX Ring. Information on op-
erating and adjusting the repeater unit is included with
the product.

5.23 Install the off-premises extensions as follows (re-
fer to Figure 3-14 on page 3-23):

(1) At the MDF, terminate each telephone company
OPX circuit (or customer-provided circuit) on
the desired SLA circuit.

(2) At the off-premises location, terminate each
telephone company OPX circuit (or customer-
provided circuit) on the appropriate single-line
set modular jack assembly.
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F. CONNECTING TWO AXXESS SYSTEMS
TOGETHER USING T1 CARDS

5.24 Although most T1 interfaces will be with the
public network, it is possible to use T1 Cards to connect
two telephone systems together (e.g., two AXXESS
Systems). The systems may be located in separate build-
ings and the cabling between them may be as long as
6000 feet.

3.25 When connecting two AXXESS Systems togeth-
er, the line cord (or cabling) between the two T1 Cards
must be wired so that the receive pair (tipl in and ringl
in) on each card is connected to the transmit pair (tip out
and ring out) on the other card, as shown in the figure
below. (For information on programming various types
of T1 installations, refer to pages 6—131 to 6-135.)

FIGURE 3-17. CONNECTING TWO T1 CARDS TOGETHER

MODULAR JACK ASSEMBLY MODULAR JACK ASSEMBLY
i TP
I
7
= ;
TO 5 2 TO
TiC : 35 TIC
3 8
z
1
RING 1 TIP 1 RING RING TP 1 RING 1
{IN} ON) oun [oun (IN) (IN)
OR
R1 1 = b—
T 2 — }—
3 —{| — —_
T1 CARD R4 — — T1 CARD
RJ48C JACK T s — — RJ48C JACK
7 et | com— — | f—
8 —{|— —_—
OR
o o
T1 CARD S S T1 CARD
DB15 o o DB15
CONNECTOR °© o CONNECTOR
o o
o o
W o o / J/
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6. ORIGINAL KEY SERVICE UNIT
(KSU) INSTALLATION

6.1 The original KSU, backplane, and power supply
unit have been redesigned. Installation instructions for
the original equipment start below. Installation instruc-
tions for the new equipment start on page 3-36.

A. UNPACK THE EQUIPMENT

6.2 Unpack the equipment and inspect the KSU and
all accompanying parts following these guidelines:

(1)  Check the parts against the packing slip and in-
spect them for damage. If any item is missing or
damaged, contact Customer Support immediate-

ly.
(2) Check all circuit card assemblies as follows:

NOTE: The cards contain static-sensitive com-
ponents. Handle all cards by the edges only;
however, avoid touching the gold contacts on the
side of the card that plugs into the KSU. (For ad-
ditional precautionary information, refer to the
CAUTION on page 3-42.)

a. Check each card to ensure there is no ship-
ping foam or tape attached.

b. Inspect each card for shorted components.
¢. Return all cards to their protective bags until
they are ready to be installed in the KSU.
B. CHECK THE KSU PRE-ASSEMBLY

6.3 The KSU is shipped fully assembled. To ensure
that none of the items have been damaged or have be-
come unattached during shipment, follow these steps.

(1)  Position the KSU near the MDF backboard.

NOTE: The KSU can be placed on a table or oth-
er secure horizontal surface, or it can be mounted
on the wall as outlined in section D.

(2) Loosen the four screws securing the panel on the
front of the KSU and set the panel aside.

(3) Remove the four screws securing the panel on
the top of the KSU and set the panel aside.

(4) Check to see that the backplane is securely in-
stalled in the rear of the KSU.

(5) Checkto see that the power supply unit is secure-
ly installed in the top of the KSU.

(6) Ensure that all cables are securely attached to
their appropriate connectors.

(7) DONOTplug in the system AC power cable until
the power supply electrical test, as outlined on
page 3--35, has been performed.

(8) If installing an expanded KSU, connect the two
basic KSUs together as outlined in section C.

(9) To wall mount the KSU, if desired, refer to sec-
tion D.

(10)  Ground the system according to the instructions
on page 3-34.

C. ATTACH TWO UNITS TOGETHER, IF
NECESSARY

6.4 To create an expanded KSU, connect two basic
KSUs together following these steps:

NOTE: If necessary, an original KSU and a new-style
KSU can be connected together to create an expanded
KSU.

(1)  On one KSU, remove the two screws securing
the small access panel on the right side of the
KSU and set the panel aside.

(2)  On the other KSU, remove the two screws secur-
ing the small access panel on the left side of the
KSU and set the panel aside.

(3) With the cutouts to the middle, place the two
KSUs side by side.

(4) Using the screws removed in steps 1 and 2, con-
nect the two KSUs together as shown in Figure
3-18 on page 3-30. (The screws are inserted
through the KSU on the left into the KSU on the
right.)

(5) Remove the resistor from connector RN2 on the
backplane in the right-hand KSU (as viewed
from the front) and attach it to connector RN5 on
the same backplane. (Refer to Figure 3-19 on
page 3-31.) In the left-hand KSU, the resistor
should remain in location RN2.

(6) Attach one end of the 60-pin KSU expansion
cable to connector J10 on the backplane in the
left-hand KSU.

(7)  Route the free end of the KSU expatision cable
through the cutout into the other KSU and attach
it to connector J9 on the backplane in the right-
hand KSU.

D. WALL MOUNT THE KSU, IF DESIRED

6.5 The basic or expanded KSU may be mounted on
the MDF backboard as outlined in the following steps.
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@

With the top cover removed, position the KSU on
the MDF backboard and mark the location of the
top two mounting screw holes. (Be sure to allow
sufficient air circulation around the KSU.) Set
the KSU aside.

Drive a screw into the center of each mounting
hole marking, allowing the heads of the screws to
protrude slightly.

(&)

4

NOTE: Use screws of sufficient strength to sup-
port the KSU.

Hang the KSU on the two screws. If necessary,
adjust the screws to ensure that the KSU is held
firmly in place.

To further secure the KSU to the backboard, in-
sert screws into the bottom two mounting holes
from inside the KSU.

FIGURE 3-18. CONNECTING TWO KEY SERVICE UNITS TOGETHER
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FIGURE 3-19. ORIGINAL KSU BACKPLANE

STATION AND TRUNK CPU CARD VOLTAGE
CARD CONNECTORS CONNECTOR TEST POINTS

N 7

EXPANDED KSU EXPANDED KSU
CONNECTOR CONNECTOR
(also used for the T1 Network Bl
Clock Card, if needed) 1
1
n
B sL
B v
TEST POINT KEY m] v
TP1= KGND  [®] apano
TP2= +24KTSH1
TP3= +24KTS2 POWER SUPPLY
CONNECTOR
TP4 = SLPWR
TP5= +5V
TP6= -5V
TP7 = ADGND
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E. REPLACING THE ORIGINAL POWER

SUPPLY UNIT, IF NECESSARY

& HIGH VOLTAGE. When the system
power is turned on, the power supply unit
contains 110VAC. Before inserting or removing
the power supply unit, make sure that the AC
POWER switch has been turned OFF for at least

five minutes. Failure to allow the high voltage to
dissipate can cause bodily injury.

CAUTION

6.6 If the power supply is defective, replace the unit as
follows (see Figure 3-20 on the following page):

D

@

3

C)

&)

©

(D

®

Remove the four screws securing the panel on
the front of the KSU and set the panel aside.

Turn OFF the system AC POWER switch and
wait at least five minutes.

Disconnect the AC power cable and the ground

. wire from the front of the power supply unit.

Remove the four screws securing the panel on
the top of the KSU and set the panel aside.

Disconnect the backplane-to-power supply in-
terface cable from connector J11 on the KSU
backplane.

Remove the three screws securing the power
supply unit to the top of the KSU cardfile (see
Figure 3-20).

Lift the power supply unit up out of the KSU and
set it aside.

Insert the new power supply unit and replace the
three screws.

€))

(10)
1

(12)

(13)

(14)

(15)
(16)
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Connect the new backplane-to-power supply
interface cable to connector J11 on the KSU

tanlbmlama
UdLl\plallC.

Replace the top panel on the KSU.

Connect the AC power cable and the ground wire
to the front of the new power supply unit.

Remove all the circuit cards from the XSU, then
perform the power supply electrical test as out-
lined on page 3-35.

WARNING: The power supply must be properly
tested and grounded to prevent possible system
damage.

Ensure that the power supply unit is properly
grounded by performing one of the following
tests:

® Use a digital multimeter to measure the dif-
ference of potential between the KSU ground
point and the power neutral, and between the
KSU ground point and the third wire ground.
If the voltage measurement exceeds 0.5V,
noise may develop on the system. If this
occurs, call an electrician.

® Use a Megger to test the ground point. (A
Megger should be available through the local
power company.) The reading should be 5
ohms or less.

NOTE: For additional information on ground-
ing requirements, refer to page 3-34.

Turn QFF the system AC POWER switch, re-
place the circuit cards in the KSU, and then turn
the system AC POWER switch back ON.

Replace the front panel on the KSU.

To receive proper credit for the advance replace-
ment, retumn the defective power supply unit to
Inter-Tel.
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FIGURE 3-20. ORIGINAL POWER SUPPLY UNIT INSTALLATION

TOP VIEW OF POWER SUPPLY MOUNTED IN KSU

POWER SUPPLY
MOUNTING SCREWS

\ CABLE TO J11 ON

KSU BACKPLANE
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Grounding Requirements

6.7 The KSU must be properly grounded to an earth
ground point. A copper, cold water pipe is usually a
good ground point.

NOTE: According to UL 1459, “an insulated grounding
conductor that is not smaller in size and equivalent in in-
sulation material and thickness to the grounded and un-
grounded branch-circuit supply conductors, except that
it is green with or without one or more yellow stripes, is
to be installed as part of the circuit that supplies the
product or system.” Also, “the attachment-plug recep-
tacles in the vicinity of the product or system are all to be
of a grounding type, and the grounding conductors serv-
ing these receptacles are to be connected to earth ground
at the service equipment.”

6.8 The grounding wire should be 10AWG or larger
and shouid not exceed 25 feet (7.5 meters) to help pro-
vide RFVEMI protection, or should not exceed 10 feet
{3 meters) to help provide both RFI/EMI and lightning
protection.

6.9 To ground the system (see Figure 3-21 below):

(1) Ensure that the system AC power cable is not
plugged into the AC outlet.

(2) Mount a grounding terminal on the MDF back-
board and connect it to:

a. An earth ground.

b. The ground lug (indicated by the symbol @)
on the front of the power supply unit.

¢. The ground lug (indicated by the symbol @)
on each Single-Line Adapter, if used.

d. Battery compartments, if used.

e. Trunk gas discharge tubes, if used.

6.10 If AC power-related problems appear on the sys-
tem while in operation, one of the following three meth-
ods can be used to test the ground.

® Use a digital multimeter to measure the difference of
potential between the KSU ground point and the
power neutral, and between the KSU ground point
and the third wire ground. If the voltage measure-
ment exceeds 0.5V, noise may develop on the sys-
tem. If this occurs, call an electrician.

® Use a Megger to test the ground point. (A Megger
shouid be available through the local power compa-
ny.) The reading should be 5 ohms or less.

¢ Unplug the AC power cord from the outlet and insert
a ground isolation plug into the outlet. Plug the AC
power cord into the ground isolation plug. If the
problem ceases, call an electrician. When finished,
remove the ground isolation plug to restore ground
protection.

FIGURE 3-21.

KSU GROUNDING

KsuU

@GROUNDLUG
NN N Y T

GROUNDING TERMINAL
® o

#10 GROUND WIRE

———r

EARTH GROUND
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Power Supply Electrical Test

6.11 Perform the following electrical check on the
power supply.

()

@

3

(4)

Ensure that the system AC power cable is not
plugged in and the AC POWER switch on the
front of the power supply is OFF.

Plug the recommended surge/spike protector
provided into a 105-125VAC, 57-63Hz, 154,
single-phase commercial power source.

NOTE: This MUST be an isolated. dedicated
circuit. DO NOT use an extension cord when in-
stalling the power supply. Also, DO NOT plug
any other equipment into the same AC outlet.

Plug the system AC power cable into the surge/
spike protector and turn ON the AC POWER
switch.

Observe the four LEDs on the front of the power
supply unit. All four LEDs (+3V, -5V, +24V1,
and +24V2) should be lit. If any of the LEDs are
blinking or are unlit, the power supply is defec-
tive and the entire unit must be replaced.

NOTE: A blinking LED indicates that an overly
high voitage has been detected. A lit LED merely
indicates that there is some voltage present (as
shown in the table below); it does not, however,
indicate whether the voltage level is acceptable.
To determine the exact voltage level present,
perform the following step.

VOLTAGE LED OUTPUT
OFF <1V
+5VDC ON >1V & <6.5V
BLINKING =6.5V
OFF =-1V
~-5VDC ON <-1V & >-6.5V
BLINKING <-6.35V
OFF <1V
+24VDC ON >1V & <29V
BLINKING =20V

(5)

(6)

Referring to Figure 319 on page 3-31, measure
the following system voltages on the KSU back-
plane. A digital voltmeter of +0.5% accuracy is
required. Insert the “common” voltmeter probe
into the ground point and insert the other probe
into the desired voltage test point (TP1 is ground
for test points 2, 3, and 4; TP7 is ground for test
points 3 and 6). The measurements should be
within the limits listed in the following chart.

VOLTAGE TOLERANCE
-5VDC +5%
+5VDC +5%
+24VDC +5%

SLPWR (+24VDC) +5%

Ifthe voltages are within the specified limits, turn
OFF the AC POWER switch and proceed to the
next section.

If voltage measurements are not within the speci-
fied limits, replace the defective power supply
unit.

& DO NOT attempt to adjust the power supply
voltages. Damage caused by unauthorized
voltage adjustment will not be covered by the war-
ranty.

CAUTION

Page 3-35
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7. NEW-STYLE KSU INSTALLATION

7.1 The original KSU, backplane, and power supply
unit have been redesigned. Installation instructions for
the new equipment start below. Installation instructions
for the original equipment start back on page 3-29.

A. UNPACK THE EQUIPMENT

7.2 Unpack the equipment and inspect the KSU and
all accompanying parts following these guidelines:

(1) Check the parts against the packing slip and in-
spect them for damage. If any item is missing or
damaged, contact Customer Support immediate-

ly.
(2) Check all circuit card assemblies as follows:

NOTE: The cards contain static-sensitive cont-
ponents. Handle all cards by the edges only;
however, avoid touching the gold contacts on the
side of the card that plugs into the KSU. (For ad-
ditional precautionary information, refer to the
CAUTION on page 342.)

a. Check each card to ensure there is no ship-
ping foam or tape attached.

b. Inspect each card for shorted components.

¢. Return all cards to their protective bags until
they are ready to be installed in the KSU.

B. CHECK THE KSU PRE-ASSEMBLY

7.3 The KSU is shipped fully assembled. To ensure
that none of the items have been damaged or have be-
come unattached during shipment, follow these steps.

(1) Position the KSU near the MDF backboard.

NOTE: The KSU can be placed on a table or oth-
er secure horizontal surface, or it can be mounted
on the wall as outlined in section D.

(2) Loosen the four screws securing the panel on the
front of the KSU and set the panel aside.

(3) Check to see that the backplane is securely in-
stalled in the rear of the KSU.

(4) DO NOTplug in the system AC power cable until
the power supply electrical test, as outlined on
page 3—41, has been performed. -

(5) If installing an expanded KSU, connect the two
basic KSUs together as outlined in section C.

(6) To wall mount the KSU, if desired, refer to sec-
tion D.

(7)  Ground the system according to the instructions
on page 3—40.

C. ATTACH TWO UNITS TOGETHER, IF
NECESSARY

7.4 To create an expanded KSU, connect two basic
KSUs together following these steps:

NOTE: If necessary, an original KSU and a new-style
KSU can be connected together to create an expanded
KSU.

(1) On one KSU, remove the two screws securing
the small access panel on the right side of the
KSU and set the panel aside.

(2) On the other KSU, remove the two screws secur-
ing the small access panel on the left side of the
KSU and set the panel aside.

(3) With the cutouts to the middle, place the two
KSUs side by side.

(4) Using the screws removed in steps 1 and 2, con-
nect the two KSUs together as shown in Figure
3-22 on page 3-37. (The screws are inserted
through the KSU on the left into the KSU on the
right.)

(5) Remove the resistor from connector RN2 on the
backplane in the right-hand KSU (as viewed
from the front) and attach it to connector RN5 on
the same backplane. (Refer to Figure 3-23 on
page 3-38.) In the left-hand KSU, the resistor
should remain in location RN2.

(6) Attach one end of the 60-pin KSU expansion
cable to connector J10 on the backpiane in the
left-hand KSU.

(7) Route the free end of the KSU expansion cable
through the cutout into the other KSU and attach
it to connector J9 on the backplane in the right-
hand KSU.

D. WALL MOUNT THE KSU, IF DESIRED

7.5 The basic or expanded KSU may be mounted on
the MDF backboard as outlined in the following steps.

(1) With the front cover removed, position the KSU
on the MDF backboard and mark the location of
the top two mounting screw holes. (Be sure to al-
low sufficient air circulation around the KSU.)
Set the KSU aside.
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2)

Drive a screw into the center of each mounting 3)
hole marking, allowing the heads of the screws to
protrude slightly.

4)
NOTE: Use screws of sufficient strength to sup-
port the KSU.

Hang the KSU on the two screws. If necessary,
adjust the screws to ensure that the KSU is held
firmly in place.

To further secure the KSU to the backboard, in-
sert screws into the boftom two mounting holes
from inside the KSU.

FIGURE 3-22. CONNECTING TWO KEY SERVICE UNITS TOGETHER
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FIGURE 3-23. NEW-STYLE KSU BACKPLANE

POWER SUPPLY STATION AND TRUNK CPU CARD
CONNECTOR CARD CONNECTORS CONNECTOR
i «— —— \\. l
. I
: RNS

|
ba
LN bt
N\ N / /
NOT CURRENTLY EXPANDED KSU EXPANDED KSU NOT CURRENTLY -
USED CONNECTOR CONNECTOR USED

(also used for the T1 Net-
work Clock Card, if needed)
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E. INSTALL THE POWER SUPPLY UNIT

7.6 Install the power supply unit in the KSU as out-
lined in the following steps (see Figure 3-24 below):

CAUTION

HIGH VOLTAGE. When the system
power is turned on, the power supply unit

contains 110VAC. Before inserting or removing
the power supply unit, make sure that the AC
POWER switch has been turned OFF for at least
five minutes. Failure to allow the high voltage to
dissipate can cause bodily injury.

(1) Remove the four screws securing the panel on
the front of the KSU and set the panel aside.

(2) Carefully slide the power supply unit into the far
left slot in the KSU until it locks securely into
place.

(3) Connect the AC power cable to the front of the
power supply unit.

FIGURE 3-24. NEW-STYLE POWER SUPPLY UNIT

GND
+5V
+24V

100260
= VAC

LIFT LEVER ,”
TO REMOVE

—1
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Grounding Requirements

7.7 The KSU must be properly grounded to an earth
ground point. A copper, cold water pipe is usually a
good ground point.

NOTE: According to UL 1459, “an insulated grounding
conductor that is not smaller in size and equivalent in in-
sulation material and thickness to the grounded and un-
grounded branch-circuit supply conductors, except that
itis green with or without one or more yellow stripes, is
to be installed as part of the circuit that supplies the
product or system.” Also, “the attachment-plug recep-
tacles in the vicinity of the product or system are all to be
of a grounding type, and the grounding conductors serv-
ing these receptacles are to be connected to earth ground
at the service equipment.”

7.8 The grounding wire should be 10AWG or larger
and should not exceed 25 feet (7.5 meters) to help pro-
vide RFI/EMI protection, or should not exceed 10 feet
(3 meters) to help provide both RFI/EMI and lightning
protection.

7.9 To ground the system (see Figure 325 below):

ey

Ensure that the system AC power cable is not
plugged into the AC outlet.

a. An earth ground.

b. The ground lug on the left, inside wall of the
KSU.

c. The ground lug (indicated by the symbol @)
on each Single-Line Adapter, if used.

d. Battery compartments, if used.

e. Trunk gas discharge tubes, if used.

7.10 If AC power-related problems appear on the sys-
tem while in operation, one of the following three meth-
ods can be used to test the ground.

® Use a digital multimeter to measure the difference of
potential between the KSU ground point and the
power neutral, and between the KSU ground point
and the third wire ground. If the voltage measure-
ment exceeds 0.5V, noise may develop on the sys-
tem. If this occurs, call an electrician.

® Use a Megger to test the ground point. (A Megger
should be available through the local power compa-
ny.) The reading should be 5 ohms or less.

® Unplug the AC power cord from the outlet and insert
a ground isolation plug into the outlet. Plug the AC
power cord into the ground isolation plug. If the
problem ceases, call an electrician. When finished,

(2) Mount a grounding terminal on the MDF back- remove the ground isolation plug to restore ground
board and connect it to: protection.
FIGURE 3-25. KSU GROUNDING
KSU —
B GROUNDING TERMINAL

GROUND
LUG

#10 GROUND
WIRE

@

EARTH GROUND
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Power Supply Electrical Test

7.11 Perform the following electrical check on the
power supply.

(1) Ensure that the system AC power cable is not
plugged in and the AC POWER switch on the
front of the power supply is OFF.

(2) Plug the recommended surge/spike protector
provided into a 105-125VAC, 57-63Hz, 15A,
single-phase commercial power source.

NOTE: This MUST be an isolated, dedicated
circuit. DO NOT use an extension cord when in-
stalling the power supply. Also, DO NOT plug
any other equipment into the same AC outlet.

(3) Plug the system AC power cable into the surge/
spike protector and turn ON the AC POWER
switch.

(4) After waiting five seconds, observe the three
LEDs on the front of the power supply unit. All
three LEDs (+5V, -5V, and +24V) should be lit.
If any of the LEDs are blinking or are unlit, the
power supply is defective and the entire unit
must be replaced.

NOTE: A blinking LED indicates that an overly
high voltage has been detected. A lit LED merely
indicates that there is some voltage present (as
shown in the table below); it does not, however,
indicate whether the voltage level is acceptable.
To determine the exact voltage level present,
perform the following step.

VOLTAGE LED QUTPUT
OFF <1V
+5VDC ON >1V & <65V
BLINKING =6.5V
OFF =-1V
-5VDC ON <-1V & >-6.5V
BLINKING =-6.5V
OFF =1V
+24VDC ON >1V & <29V
BLINKING =29V

(5) Referring to Figure 3-24 on page 3-39, measure
the following system voltages on the front of the
power supply unit. A digital voltmeter of £0.5%
accuracy is required. Insert the “common” volt-
meter probe into the ground point and insert the
other probe into the desired voltage test point.
The measurements should be within the limits
listed in the following chart.

VOLTAGE TOLERANCE
-5VDC +5%
+5VDC +5%
+24VDC +5%

(6) Ifthe voltages are within the specified limits, turn
OFF the AC POWER switch and proceed to the
next section.

Ifvoltage measurements are not within the speci-
fied limits, replace the defective power supply
unit.

CAUTION
A DO NOT attempt to adjust the power supply

voltages. Damage caused by unauthorized
voltage adjustment will not be covered by the war-
ranty.
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8. CIRCUIT CARD INSTALLATION
T

A. INSTALL

LRe

HE CIRCUIT CARDS

8.1 With the exception of the CPU/MEM Card,
CPU020/PCM-D Card, and Network Clock Card, the
circuit cards can be installed in any card slot. However,
to facilitate installation and programming, it is recom-
mended that the cards be installed to match the default
configuration as closely as possible. (Refer to page 2-14
in SPECIFICATIONS for information on the default
configuration.)

CAUTION

The cards and components are static sensitive.
Handle the cards by the edges only and keep them
in their protective bags until they are to be in-
stalled. Do not bend or touch the pins of the com-
ponents or subject them to a static charge. When
working with the cards, use a properly terminated
anti-static wrist strap and cover the work surface
with the bag that protected the card during ship-
ping. Any static charge (no matter how small the
charge) must be discharged from the body before
touching the cards or components. The warranty
for this equipment does not cover damage caused
by static or mishandling. Cards or components
damaged in such a manner will not be replaced.

Network Clock Card (NCC)

8.2 If any optional T1 Cards are to be installed in a
KSU using the original CPU/MEM Card configuration,
a Network Clock Card must also be attached to the KSU
backplane. To allow adequate room for installation, it is
best to install the NCC before installing the CPU Card.

NOTE: Do not install an NCC in KSUs equipped with
the new CPU020/PCM-D Card; it could cause T1 timing
problems. If one is accidently installed, the program-
ming PC displays a warning.

(1) Ensure that all integrated circuits and compo-
nents on the card are seated securely in their
sockets and that no pins are bent.

(2) Make sure the power supply’s AC POWER switch
is turned OFF. Installing the NCC with the power
on may damage the circuitry on the card.

(3) Install the NCC with the components facing left
in the expanded KSU connector slot (J10) on the
far right side of the KSU backplane. (See back-
plane drawing on page 3-31.)

NOTE: When two basic KSUs are attached to-
gether to form an expanded KSU, the NCC is

installed only in the second (right-hand) KSU, as
viewed from the front.

(4)  Turn OFF the AC POWER switch.

Central Processing Unit (CPU) Card and Attached
Memory (MEM) Card

8.3 Before installing the CPU Card and its attached
MEM Card, install the two PALs and 13 ROMs that con-
tain the system software as outlined below. (For pro-

gramming software installation instructions, refer to
page 6-12.)

(1) Check the part numbers on the labels of the soft-
ware components. They must match the software
configuration purchased by the customer (e.g.,
Premium ROMSs/PAL and the appropriate-unit
PAL).

(2) Check the socket numbers printed on the labels.
There should be two PALs labeled U13 and U19,
and thirteen ROMs labeled U2, U6, U7, U34,
U35, U39, U40, U41, U42, U45, U46, U47, and
U48.

NOTE: PAL U19 and ROMs U6 and U7 are
installed on the MEM Card, as outlined on the
next page.

(3) Place the CPU Card on a clean, flat, anti-static,
non-conductive surface.

(4) Carefully install the software components in the
corresponding sockets on the CPU Card. (See
Figure 3-26 on page 3~44.) The notch (or small
dot in the corner) indicating pin 1 on each com-
ponent must match the notch of the outline silk-
screened on the card.

NOTE: The label on the chip does not necessari-
ly indicate orientation.

(5) Check that all components on the card are seated
securely in their sockets and that no pins are bent.

8.4 The MEM Card must be attached to the CPU Card
to provide additional memory and system resources (see
page 2-10 for more information).

8.5 Before installation, the MEM Card must be
equipped with three special software components (kit
no. 828.1278) that allow the card to work with version 2
or greater system software. However, instead of using
the version 2 PAL included in the kit, use the new ver-
sion 3 PAL (827.8387) that was left over from the Pre-
mium software instailed above. In addition, the MEM
Card must be equipped with the two ROMs (U6 and U7)
also left over from the Premium software installed
above.
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8.6

Install the MEM Card and its software compo-

nents as outlined below.

(1

4

5

(6)

Check the part numbers on the labels of the three
special software components (if not already in-
stalled). There should be one version 3 PAL
labeled 827.8387 (U19) and two RAMs stamped
658512 (U17 and U18). There should also be two
ROMs (U6 and U7) left over from the Premium
software installed on the CPU Card.

NOTE: Do not use the version 2 PAL labeled
827.8075 (U19).

Place the MEM Card on a clean, flat, anti-static,
non-conductive surface.

Carefully install the software components in the
corresponding sockets on the MEM Card. (See
Figure 3-26 on page 3—44.) The notch (or smail
dot in the corner) indicating pin 1 on each com-
ponent must match the notch of the outline silk-
screened on the card.

Check that all components on the card are seated
securely in their sockets and that no pins are bent.

Attach the MEM Card to the CPU Card as shown
in Figure 3-26 on page 3—44. Make sure that the
connectors and the standoffs are properly
aligned and seated.

NOTE: If the components on the cards are not
properly seated and/or if the MEM Card itself is
not properly seated, the CPU ACTIVE LED may
flash when the CPU Card is installed and the card
will not operate properly.

After installing the MEM Card, the optional out-
put and/or relay devices may be connected to the
card at any time.

8.7 Install the CPU Card in the KSU as follows. Refer
to Figure 3-26 on page 3—44 for an illustration of the

card.

M

)

Ensure that all integrated circuits and compo-
nents on the card are seated securely in their
sockets and that no pins are bent.

Place the battery back-up (BATTERY) jumper
strap in the ON position (over the right two pins)
to enable database battery back-up. If the jumper
strap is placed in the OFF position (left two pins),
the BATTERY OFF LED lights when the card is
installed and AC power is on.

NOTE: The BATTERY OFF LED will not light
if the jumper strap is missing.

3)

C))

(3)

(6)

Q)

®
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Make sure the power supply’s AC POWER switch
is turned OFF. Installing the CPU Card with the
power on may damage the circuitry on the card.

Install the CPU Card with the components facing
right in the last (8th) card slot in the KSU.

NOTE: Expanded KSUs require only one CPU
Card to control the entire system. However, the
CPU Card must be installed in the 8th slot of the
left-hand KSU (as viewed from the front).

Turn ON the AC POWER switch and observe the
LEDs on the front edge of the card for the follow-
ing indications. If they are incorrect, recheck the
system voltages as outlined on page 3—41, and
then contact Customer Support. (Refer to Figure
3-26 on page 3—44 for LED indicator locations.)

NAME CORRECT INDICATION
CPU ACTIVE Lit (Green)
DATABASE ERROR Off* (Red)
MINOR ALARM Off* (Yellow)
EXT. CLOCK ACTIVE  Off (Green)
BATTERY OFF Off (Red)

* When a new system is installed, the DATABASE

ERROR LED remains lit until the system data-
base has been programmed. The MINOR
ALARM LED may also be lit and can later be
cleared from an administrator station using the
Clear System Alarm feature code (default is
9850).

While pressing the battery check button on the
CPU Card, measure the database back-up battery
voltage. The voltage test points (TP1 to TP2) are
located on the front edge of the card. Insert the
“common” voltmeter probe into the ground
point (TP2) and insert the other probe into the
voltage test point (TP1). If the voltage is not
greater than 3.3VDC, replace the battery as de-
scribed on page 3-48. (Refer to Figure 3-26 on
the next page for back-up battery voltage test
point locations.)

NOTE: This procedure may be performed with
the AC power on or off.

After installing the CPU Card, the optional
music source, AXXESSORY Talk PC, power
failure transfer equipment, output device, etc.
may be connected to the CPU Card at any time.
(Refer to page 3—74 for AXXESSORY Talk PC
installation instructions and to page 3-88 for ex-
ternal music source installation instructions.)

Turn OFF the AC POWER switch.

P
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FIGURE 3-26. CPU CARD AND ATTACHED MEM CARD
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Central Processing Unit 020 (CPU020) Card/Pulse
Code Modulation Dual (PCM-D) Card

NOTE: Once a CPU020/PCM-D Card is installed and
equipped In the database, it cannot be replaced with a
CPU/MEM Card without first defaulting the database.

8.8 Before inserting the CPU020/PCM-D Card in the
KSU, install the PAL that contains the software key as
outlined below. (For database programming software
installation instructions, see page 6—12.)

NOTE: Unlike the pre-programmed system software
ROMs used on the CPU/MEM Card, the CPUQ20/
PCM-D Card employs flash memory circuitry. This
technology allows the technician to install and upgrade
software through the programming PC, rather than hav-
ing to replace the software ROMs on the card. For in-
formation on uploading the system software to the
CPUO020/PCM-D Card, refer to page 3-60.

(1) Check the part number and socket number
printed on the label of the software component.
The PAL must match the software configuration
purchased by the customer and should be labeled
with socket number U13.

(2) Place the CPUQ20/PCM-D Card on a clean, flat,
anti-static, non-conductive surface.

(3) Carefully install the software component in the
corresponding socket on the card. (See Figure
3-27 on page 3—47.) The notch (or small dot in
the corner) indicating pin 1 on the component
must match the notch of the outline silkscreened
on the card.

NOTE: The label on the chip does not necessari-
ly indicate orientation.

(4)  Check that all components on the card are seated
securely in their sockets and that no pins are bent.

NOTE: If the components on the cards are not
properly seated and/or if the two parts of the
CPUO20/PCM-D Card itself are not properly
attached and seated, the CPU ACTIVE LED
may flash when the card is installed and the card
will not operate properly.

8.9 Install the CPUO20/PCM-D Card in the KSU as
follows. Refer to Figure 3-27 on page 3-47 for an illus-
tration of the card.

(1) Ensure that all integrated circuits and compo-
nents on the card are seated securely in their
sockets and that no pins are bent.

(2)

©)

C)

)

(6)

Page 3-45

Place the battery back-up (BATTERY) jumper 1
strap in the ON position (over the bottom two §
pins) to enable database battery back-up. If the !
Jumper strap is placed in the OFF position (top 3
two pins), the BATTERY OFF LED lights when §

the card is installed and AC power is on.

NOTE: The BATTERY OFF LED will not light |

if the jumper strap is missing.

Make sure the power supply’s AC POWER switch .,
is turned OFF. Installing the CPU020/PCM-D |§

Card with the power on may damage the circuitry
on the card.

Install the CPUO20/PCM-D Card with the com- §
ponents facing right in the last (8th) card slot in §

the KSU.

NOTE: Expanded KSUs require only one £
CPU020/PCM-D Card to control the entire sys- §
tem. However, the CPU020/PCM-D Card must
be instailed in the 8th slot of the lefi-hand KSU §

(as viewed from the front).

Turn ON the AC POWER switch and observe the §
LED:s on the front edge of the card for the follow- §
ing indications. If they are incorrect, recheck the §
system voltages as outlined on page 341, and ¥
then contact Customer Support. (Refer to Figure 3
3-27 on page 3—47 for LED indicator locations.) &

NAME CORRECT INDICATION
CPU ACTIVE Lit (Green)
DATABASE ERROR Off* (Red)
MINOR ALARM Off* (Yellow)

EXT. CLOCK ACTIVE  Off (Green)
BATTERY OFF Off (Red)

* When a new system is installed, the DATABASE §
ERROR LED remains lit until the system data- §
base has been programmed. The MINOR §
ALARM LED may also be lit and can later be §
cleared from an administrator station using the §
Clear System Alarm feature code (default is §

9850).

While pressing the battery check button on the

CPUO020/PCM-D Card, measure the database §
back-up battery voltage. The voltage test points §
(TP1 to TP2) are located on the front edge of the -
card. Insert the “common” voltmeter probe into §
the ground point (TP2) and insert the other probe 3
into the voltage test point (TP1). If the voltage is
not greater than 3.3VDC, replace the battery as §
described on page 3—48. (Refer to Figure 3-27 §
on the next page for back-up battery voltage test §

point locations.)
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)

NOTE: This procedure may be performed with
the AC power on or off.

If the CPUQ020/PCM-D Card does not have the
appropriate system software already installed in
flash memory, refer to page 3—60 to upload the
software from the programming PC to the card.

After installing the CPUO20/PCM-D Card, the
optional music source, external paging equip-

9

Page 3-46

ment, AXXESSORY Talk PC, power failure
transfer equipment, output device, etc. may be
connected to the CPUO20/PCM-D Card at any
time. (Refer to page 3-74 for AXXESSORY
Talk PC installation instructions, to page 3-88
for external music source installation instruc-
tions, and to page 3-89 for external paging
equipment installation instructions.)

Turn OFF the AC POWER switch.

o
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FIGURE 3-27. PCM-D CARD AND ATTACHED CPU020 CARD
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Replacing the CPU Battery, If Necessary

8.10 The CPU/MEM and CPUO020/PCM-D Cards are
each equipped with a 3.6V, JAAA, lithium battery (part
no. 815.1011) that can support the database for at least
two months of accumulated system down time.

8.11 If the battery’s voltage is not greater than
3.3VDC (as measured in step 6 on page 343 or step 6 on
page 3-45), replace the battery as outlined in the follow-
ing steps:

(D

Turn OFF the system AC POWER switch, re-
move the card from its slot in the KSU, and place
it on a clean, flat, anti-static, non-conductive sur-
face.

If necessary, remove the plastic cover housing
the existing battery (see Figure 3-26 on page
3-44).

Remove the existing battery and dispose of it
properly.

4

&)

(6)

N

Page 3-48

Observing the proper polarity, install the new
battery.

If a plastic cover was removed in step 2, replace
the cover.

While pressing the battery check button on the
card, measure the database back-up battery v