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THIS MANUAL

SUPPORTING
DOCUMENTS

The Installation Service Manual provides the information required to install, program,
and maintain the Electra Professional 120/Level II/Level II Advanced systems.

This manual contains the following chapters :

Chapter1l: Introduction

Chapter-1 provides a top-level description of the Electra Professional 120/Level II/Level
I Advanced systems and includes applicable FCC requirements and UL regulatory
information.

Chapter2: ZElectra Professional 120 Hardware Specifications and Installation

Chapter 2 provides the information required to prepare and install the Electra
Professional 120

Chapter3: Electra Professional Level II/Level II Advanced Hardware
Specifications and Installation

Chapter 3 provides the information required to prepare and install the Electra
Professional Level I and Level II Advanced systems.

Chapter4: Terminal Installation

Chapter 4 provides information needed to install applicable terminals.

Chapter5: Programming

Chapter 5 provides detailed instructions for performing System Programming.
Chapter6: Guideto Feature Programming

Chapter 6 provides a roadmap of the Memory Blocks associated with a feature that are
either required or can be programmed.

Chgpter 7: System Maintenance

Chapter 7 provides maintenance instructions and flowcharts for the systems.

Chapter8: Dterm(Cordless Terminal
Chapter 8 provides operating instructions for the Dterm Cordless Terminal.

In addition to the Installation Service Manual, the Electra Professional 120/Level
II/Level Il Advanced systems are supported by the following technical manuals:

Electra Professional 120/Level Il/Level II Advanced General Descnptmn
Manual (Stock Number 722085)

Developed to provide a general overview of the Electra Professional 120/Level II/Level
II Advanced systems, including features, configuration, service features, specifications,
and standards.



Electra Professional 120/Level II/Level II Advanced Features and
Specifications Manual (Stock Number 722086)

Provides an expanded discussion of each available feature for the Electra Professional
120/Level I/Level II Advanced systems. In addition, the Features and Specifications
Manual provides Station Application, Operating Procedures, and Service Conditions.

Electra Professional 120/Level II/Level I1 Advanced Station Operations Manual
(Stock Number 722088)

This manual explains in detail the station operations for all station user features and is
for use by installers and end users.

Electra Professional 120/Level I1/Level II Advanced Job Specifications Manual
(Stock Number 722089)

Used in conjunction with the Installation Service Manual, this manual is for the service
technicians who are responsible for planning the system installation, maintaining the
system, and keeping records of system programming and configuration. [This manual
is included with the CPU-F( )-20 KTU.]

Electra Professional 120/Level II/Level II Advanced Automatic Call
Distribution Manual (Stock Number 720236)

This manual is also included with the MIF-F(A)-10 KTU ( Stock Number 720233), and
provides the service technician with the instructions for programming the ACD feature.
This manual is also for the ACD supervisor, at the customer site, to use to become
familiar with the system and take full advantage of the ACD/MIS feature.

Electra Professional 120/Level I1/Level 11 Advanced Least Cost Routing Manual

This manual is included with the Least Cost Routing software (Stock No. 722309). It
provides instructions for the service technician for programming the customer site for
Least Cost Routing.

Electra Professional 120/Level Il/Level II Advanced System Program
Technician Manual

This manual is included with the System Program Technician Software (Stock No.
722314). It is for use by the service technician when using the PC software to program
the Electra Professional 120/Level II/Level II Advanced systems. This manual explains
the various screens in the PC software that allow the technician to program the system
to meet the individual customer needs.

Electra Professional 120/Level 1I and Level II Advanced System Program End-
User Manual

This manual is included with the System Program End-User Software (Stock No.
722315). It is for use by the end-user when using PC software to make day-to-day
changes in the Electra Professional 120/Level II/Level II Advanced systems program.
This manual explains the use of various screens in the PC software.
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SECTION1

CHAPTER 1
INTRODUCTION
INTRODUCTION
1.1 Electra Professional 120

The Electra Professional 120 basic cabinet serves a combined total of 40 ports, consisting
of outside lines, terminals, or other options. This system can be expanded to
accommodate a combined total of 120 ports. The two expansion KSUs support up to 40
universal ports each. Additional equipment (such as Single Line Telephones, external
speakers, voice mail, or facsimile machines) can be connected to this system to enhance
its abilities. Refer to Figure 1-1 - Outside View of the Electra Professional 120 KSU and
Figure 1-2 - Outside View of the 3-Cabinet Electra Professional 120 KSUs.

This chapter provides the technician, installing the Electra Professional 120, a
comprehensive explanation of the system specifications, hardware, and installation
procedures. The technician should understand this entire chapter before installing the
system to enable more efficient installation and cut-over. '

Figure1-1 Outside View of the Electra Professional 120 KSU

Introduction
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1.2

|

Figure 1-2 Outside View of the 3-Cabinet Electra Professional 120 KSUs

Electra Professional Level IT and Level 11 Advanced

The Electra Professional Level II is a fully digital system serving a maximum of 56
outside lines and a maximum of 56 terminals. The Electra Professional Level II
Advanced system serves a maximum of 64 outside lines and a maximum of 96 terminals.
Both systems provide flexible configuration, allowing the customer to purchase only
what is needed. The Level II basic cabinet can accommodate a combined total of 40 ports,
consisting of outside lines and/or telephones and/or other options. As customer business
grows, this system can be expanded to accommodate a combined total of 64 ports. The
Level II Advanced system basic KSU can accommodate 64 ports. Each of the two
available expansion KSUs also supports up to 64 universal ports. Additional equipment
(such as Single Line Telephones, external speakers, voice mail, or facsimile machines)
can be connected to these systems to enhance their abilities. Refer to Figure 1-3 - Qutside
View of the Electra Professional Level II KSUs and Figure 1-4 Outside View of the
Electra Professional Level Il Advanced KSUs.

1-2
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This chapter provides the technician, installing the Electra Professional Level II or Level
II Advanced, a comprehensive explanation of the systems specifications, hardware, and
installation procedures. The technician should understand this entire chapter before
installing the system to enable more efficient installation and cut-over.

:

Figure 1-3 Outside View of the Electra Professional Level Il KSUs

Introduction
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1.3

Figure 1-4 Outside View of the Electra Professional Level II Advanced KSUs

Regulatory Information

The Federal Communications Commission (FCC) has established rules that permit this
telephone system to be directly connected to the telephone network. A jack is provided by
the telephone company. Jacks are not provided on party lines or coin lines.

The telephone company may change its technical operations and procedures. If such
changes affect the compatibility or use of this system, the telephone company is required
to give adequate notice of the changes.

1-4
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1.3.1 Company Notification

Before connecting this telephone system to the telephone network, the following
information must be provided to the telephone company:

1.  Your telephone number.
2. FCC registration number:

. If the system is to be installed as a Key System (no dial access to
Trunk Groups/Route Advance Blocks), use the following number:

Electra Professional 120 AY5USA-25003-KF-E
Level IT System: AY5USA-73702-KF-E
Level Il Advanced: AY5USA-74750-KF-E
° If the system is to be installed as a Multifunction System, use the

following number:
Electra Professional 120 AY5USA-25004-MF-E
Level II System: AY5USA-73705-MF-E
Level Il Advanced: AY5USA-74743-MF-E

3. Facility Interface Codes (FIC), Ringer Equivalence Number (REN),

Service Order Codes (SOC), and Jack types are shown in Table 1-1 - FIC,
REN, SOC, and Jack Types for KTUs.

Table 1-1 FIC, REN, SOC, and Jack Types for KTUs

Interface KTU Type FIC REN | SOC Jack
COI-F(4)-20 KTU by Loop Start 02LS2 0.7A |} 9.0F | RJ21X
COI-F(4)-30 KTU by Loop Start 02LS2 0.7A | 9.0F | RJ21X
COI-F(4)-20 KTU by Ground Start 02GS2 0.7A | 9.0F | RJ21X
COI-F(4)-30 KTU by Ground Start 02GS2 0.7A | 9.0F | RJ21X
COI-F(8)-20 KTU by Loop Start 02LS2 0.7A } 9.0F | RJ21X
COI-F(8)-30 KTU by Loop Start 02LS2 0.7A | 9.0F | RJ21X
COI-F(8)-20 KTU by Ground Start 02GS2 0.7A | 9.0F | RJ21X
COI-F(8)-30 KTU by Ground Start 02GS2 0.7A | 9.0F | RJ21X
DID-F(4)-10 KTU 02RV2T N/A | 9.0F | RJ21X
TLI-F(2)-10 KTU of M Lead TL31M N/A | 9.0F | RJ21X
TLI-F(2)-10 KTU of E Lead TL31E N/A | 90F | RJ21X
LLT-F(2G)-10 KTU OL13C N/A | 9.0F | RJ21X
DTI-F( )-10KTU 04DU9-BN, 04DU9-DN, 04DU9-1KN, | N/A | 6.0P N/A

04DU9-1SN, 04DU9-1ZN
DTI-F(A)-20 KTU 04DU9-BN, 04DU9-DN, 04DU9-1KN, | N/A | 6.0P N/A
Series 300 or higher 04DU9-1SN, 04DU9-1ZN
IMPORTANT NOTE

"This equipment can provide user access to interstate providers of operator
services using equal access codes. Modifications by aggregaters to alter these
abilities may be a violation of the Telephone Operator Consumer Service
Improvement Act of 1990 and Part 68 of FCC Rules."

Introduction 1-5
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Battery Disposal

The Electra Professional 120/Level II/Level II Advanced systems include the
batteries listed in Table 1-2 - Battery Types and Quantities for KSUs and
KTUs. When disposing of these batteries, KSUs, or KTUs, you must comply
with applicable federal and state regulations regarding proper disposal
procedures.

Table 1-2 Battery Types and Quantities for KSUs and KTUs

Unit Name Type of Battery Quantity
ESF-H-10KSU Lead Acid 2
ESF-SB-10 KSU Lead Acid 2
ESF-SE-10 KSU Lead Acid 2
ESF-XB-10 KSU Lead Acid 2
ESF-XE-10 KSU Lead Acid 2
CPU-F( )-20KTU NiCad 1
VRS-F(4)-11 KTU NiCad 2
MIF-F(S)-10 KTU Lithium 1
MIF-F(L)-10 KTU Lithium 1
MIF-F(A)-10 KTU Lithium 1
MIF-F(C)-10 KTU Lithium 1
MIF-F(U)-10 KTU Lithium 1
ETW-4R-1(BK) TEL NiCad 1

IMPORTANT SAFEGUARDS FOR BATTERY DISPOSAL

DO NOT PLACE USED BATTERIES IN REGULAR TRASH! THE PRODUCT
YOU PURCHASED CONTAINS A NICKEL-CADMIUM OR SEALED LEAD
BATTERY. NICKEL-CADMIUM OR SEALED LEAD BATTERIES MUST BE
COLLECTED, RECYCLED, OR DISPOSED OF IN AN
ENVIRONMENTALLY SOUND MANNER.

The incineration, landfilling or mixing of nickel-cadmium or sealed lead
batteries with the municipal solid waste stream is PROHIBITED BY LAW in
most areas. Contact your local solid waste management officials for other
information regarding the environmentally sound collection, recycling, and
disposal of the battery.

Nickel-cadmium (or sealed lead) batteries must be returned to a federal or state
approved nickel-cadmium (or sealed lead) battery recycler. This may be where
the batteries were originally sold or a local seller of automotive batteries. In
Minnesota call 1-800-225-PRBA if further disposal information is required, or
call 1-800-232-9632 for further information.

The packaging for the Electra Professional 120/Level II /Level II Advanced
systems contains the following labels regarding the proper disposal.

1-6
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1.34

1.3.5

1.3.6
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PRODUCT PACKAGE LABELING
@ CONTAINS NICKEL-CADMIUM BATTERY.
MUST BE RECYCLED OR DISPOSED OF
% PROPERLY. MUST NOT BE DISPOSED OF
IN MUNICIPAL WASTE.
Ni-Cd
@ CONTAINS SEALED LEAD BATTERY.
MUST BE RECYCLED OR DISPOSED OF
% & PROPERLY. MUST NOT BE DISPOSED OF
IN MUNICIPAL WASTE.
Pb

Incidence of Harm

If the system malfunctions, it may also harm the telephone network. The
telephone system should be disconnected until the source of the problem can be
determined, and repair is made. If thisis not done, the telephone company may
temporarily disconnect service.

Radio Frequency Interference

In compliance with FCC Part 15 rules, the following statement is provided:

IMPORTANT NOTE

"This equipment generates, uses, and can radiate radio frequency energy and if
not installed and used in accordance with the Installation Service Manual, may
cause interference to radio communications. This equipment has been tested and
approved for compliance with the limits for a Class A computing device pursuant
to Subpart J of Part 15 of FCC Rules, that are designed to provide reasonable
protection against such interference when operated in a commercial environment.
Operation of this telephone system in a residential area is likely to cause
interference, in which case, the user, at his or her own expense, is required to take
whatever measures are required to correct the interference.”

Hearing Aid Compatibility

The NEC Multiline Terminals, Digital Multiline Terminals, and NEC Single
Line Telephones provided for this system are hearing aid compatible. The
manufacturer of other Single Line Telephones for use with the system must
provide notice of hearing aid compatibility to comply with FCC rules. FCC
rules prohibit the use of non-hearing aid compatible telephones (after August
16, 1989).

Direct Inward Dialing

Operating this equipment in such a manner as to not provide for proper answer
supervision is a violation of Part 68 of the FCC rules.

Introduction
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Proper answer supervision is provided when either of the following cases exist:

A. This equipment returns answer supervision to the Public Switched
Telephone Network (PSTN) and Direct Inward Dialing (DID) calls are:

e Answered by the called station.
e Answered by the Attendant.

e Routed to a recorded announcement that can be administered by the
Customer Premise Equipment (CPE) user.

o Routed to a dial prompt.

B. This equipment returns answer supervision on all DID calls forwarded to
the PSTN. Permissible exceptions are:

e  Acallisunanswered.
¢  Abusy tone is received.

° A reorder tone is received.

Voice Announcement/Monitoring Over DID Lines
CAUTION

Using the Voice Announcement feature to eavesdrop or record sound activities at
the other end of the telephone line may be illegal under certain circumstances and
laws. Consult a legal advisor before implementing any practice involving the
monitoring or recording of a. telephone conversation. Some federal and state laws
require a party monitoring or recording a telephone conversation to use a beep-
tone(s), make notification to, and obtain consent of all parties to the telephone
conversation. In monitoring or recording sound activities at the other end of the
telephone line using the Voice Announcement feature, the sound of the alert tone
at the beginning of the Voice Announcement may or may not be considered
sufficient under applicable laws. Some of the applicable laws provide for strict
penalties forillegal monitoring or recording of telephone conversations.

Music On Hold ‘
IMPORTANT NOTE

“In accordance with U.S. Copyright Law, a license may be required from the
American Society of Composers, Authors and Publishers, or other similar
organization, if radio or TV broadcasts are transmitted through the Music On
Hold feature of this telecommunication system. NEC America Inc., hereby
disclaims any liability arising out of the failure to obtain such a license.”

Service Requirements

If the equipment malfunctions, all repairs should be performed by an authorized
agent of NEC America, Inc. or by NEC America, Inc. Users requiring service
must report the need for service to an authorized agent of NEC America, Inc. or
to NEC America, Inc.

UL Regulatory Information

This equipment is listed by Underwriters Laboratories and found to comply
with all applicable requirements of the standard for telephone equipment UL
1459.

1-8
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1.3.11

IC Requirements

Industry Canada has established rules that permit this telephone system to be
directly connected to the telephone network. Prior to connecting or
disconnecting this telephone system to or from the telephone network, the
telephone company must be provided with the following information.

1.  Your telephone number.
2. IC registration number:

3. The Load Number of the equipment: 9

The Industry Canada label identifies certified equipment. This certification
means that the equipment meets certain telecommunications network
protective operational and safety requirements. Industry Canada does not
guarantee the equipment to operate to user satisfaction.

Before installing this equipment, users should ensure that it is permissible to be
connected to the facilities of the local telecommunications company. The
equipment must also be installed using an acceptable connection method. In
some cases, the company inside wiring associated with a single line individual
service may be extended by means of a certified connector assembly (telephone
extension cord). The customer should be aware that compliance with the above
conditions may not prevent degrading service in some situations.

Repairs to certified equipment should be made by an authorized Canadian
maintenance facility designated by the supplier. Any repairs or alterations
made by the user to this equipment, or equipment malfunctions, may give the
telecommunications company cause to request the user to disconnect the
equipment.

Users should ensure for their own protection that the electrical ground
connections of the power utility, telephone lines, and internal metallic water
pipe system, if present, are connected together. This precaution may be
particularly important in rural areas.

CAUTION

Users should not attempt to make such connections themselves, but should
contact the applicable electric inspection authority or electrician.

The Load Number (LN) assigned to each terminal device denotes the
percentage of the total load to be connected to a telephone loop which is used by
the device to prevent overloading. The termination on a loop may consist of any
combination of devices subject only to the requirement that the load numbers
total does not exceed 100.

This equipment is listed by the Canadian Standards Association and found to
comply with all applicable requirements of the standard for telephone
equipment C 22.2 No. 225.

Introduction
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This equipment meets IC requirements CS03.

Use of the LLT-F(2G)-10 KTU has not been approved by IC for support of

off-premise extensions.

This digital apparatus does not exceed the Class A limits for radio noise
emissions from digital apparatus as set out in the radio interference regulations
of Industry Canada. '

and

Le present appareil numerique n'’emet pas de bruits radioelectriques depassant
les limites applicables aux appareils numeriques de Classe A prescrites dans le
reglement sur le brouillage radioelectrique edicte par Industrie Canada.

1.4 Equipment List

The following equipment is available for use in the Electra Professional 120/Level
II/Level II Advanced systems. The maximum quantities that can be installed in each
system are listed in the following tables.

Table 1-3 Electra Professional 120 KSUs and PSUs

Equipment Maximum

Designation Quantity/System Description

ESF-H-10 KSU 3 Basic and Expansion KSU with Wall Mount Brackets

PSF-H-20 PSU 1 for each KSU | Power Supply Unit

Battery 2 for each KSU | For Battery Backup

Table 1-4 L_evel I KSUsand PSUs

qu.lipmt-ent Ma.ximum Desecription

Designation Quantity/System
ESF-SB-10 KSU 1 Basic KSU with Wall and Floor Mount Brackets
ESF-SE-10 KSU 1 Expansion KSU with Wall and Floor Mount Brackets
PSF-S-20 PSU 1 for each KSU | Power Supply Unit
Battery 2 for each KSU | For Battery Backup

Table 1-5 Level II Advanced KSUs and PSUs

qu.lip mgnt Ma.xi mm Description

Designation Quantity/System
ESF-XB-10 KSU 1 Basic KSU with Wall and Floor Mount Brackets
ESF-XE-10 KSU 2 Expansion KSU with Wall and Floor Mount Brackets
PSF.P-20 PSU 1 for each KSU | Power Supply Unit
Battery 2 for each KSU | For Battery Backup

1-10
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Equipment Maximum . .
Designation Quantity/System Description Slot
CPU-F( )-20KTU 1 Central Processing Unit, PBR Fixed
4-channel, TNG, CNF, MOH/Station
BGM Mounted
MMC-F-11 KTU 2 Module Memory Controller for Fixed
ESF-XE-10 KSU
Table 1-7 Level Il and Level II Advanced Common Control KTUs
Maximum
: uantity/System
qu.upmt?nt Q oy Description Slot
Designation - Level IT
Leve Advanced
CPU-F( )-20KTU 1 1 Central Processing Unit, PBR Fized
4-channel, TNG, CNF, MOH/Station
BGM Mounted
MMC-F-11 KTU 0 2 Module Memory Controller for Fixed
ESF.-XE-10 KSU
Table 1-8 Electra Professional 120 Station Interface KTUs

Equipment Maximum . .

Designation Quantity/System Description Slot
ESI-F(8)-21 KTU ' 12 8-channel, 2-wire Electronic Station Interface Interface
SLI-F(8G)-21 KTU 11 8-channel SLT/VM Interface with RSG, MW, Interface

PFT (2-channel)
LLT-F(2G)-10 KTU 14 2-channel Off-Premise Extension Interface
Table 1-9 Level Il and Level II Advanced Station Interface KTUs
Maximum
: uantity/System
II)E ql.upmt?nt Q ey Description Slot
esignation Level II
Level I1 Advanced
ESI-F(8)-21 KTU 7 12 8-channel, 2-wire Electronic Station Interface Interface
SLI-F(8G)-21 KTU 6 11 8-channel SLT/VM Interface with RSG, MW, Interface
PFT (2-channel)

LLT-F2&)-10 KTU 6 22 2-channel Off-Premise Extension Interface

Introduction
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Table 1-10 Electra Professional 120 Trunk Interface KTUs/Units

Maximum
KTU/Unit Quantity/ Description Slot
System
.COI-F(4)-20 KTU 14 4-channel, Loop/GND Start Trunk Interface
COI-F(4)-30 KTU 14 4-channel, Loop/GND Start Trunk Interface
COI-F(8)-20 KTU 8 8-channel, Loop/GND Start Trunk Interface
COI-F(8)-30 KTU 8-channel, Loop/GND Start Trunk Interface
DID-F(4)-10 KTU 8 4-channel, DID Line Interface Interface
TLI-F(2)-10 KTU 14 2-channel, 4-wire E&M Tie Line Interface Interface
DTI-F( )-10KTU 3 T1/FT1 (Fractional T1) Trunk Interface Interface
with Loop and Ground Start Trunk
Signaling ability
DTI-F(A)-20 KTU 3 T1/FT1 (Fractional T1) Trunk Interface Interface
with Loop and Ground Start Trunk
Signaling ability, Tie line (E&M), and DID
Signaling ability - Series 300 or higher
BRT-F(4)-10 8 ISDN Basic Rate Interface card, S/T IF1~IF4 in basic and
interface, 4 BRI to support 8 voice channels first expansion KSU
CLK-F-21 Unit 1 T1/FT1/BRI synchronization unit . On
piggybacked on CPU-F( )-20 KTU CPU-F( )-20KTU
CID-F (8)-21 Unit 8 Attaches to the COI-F(4)-30 On
KTU/COI-F(8)-30 KTU to detect a caller COI-F(4)-30 KTU/
ID signal from Caller ID trunks COI-F(8)-30 KTU

1-12
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Table 1-11 Level II and Level II Advanced Trunk Interface KTUs/Units

Maximum
Quantity/System .o
KTU/Unit Description Slot
Level TI LevelI1
eve Advanced
COI-F(4)-20 7 16 4-channel, Loop/GND Start Trunk Interface
COI-F(4)-30 7 16 4-channel, Loop/GND Start Trunk Interface
COI-F(8)-20 7 8-channel, Loop/GND Start Trunk Interface
COI-F(8)-30 7 8-channel, Loop/GND Start Trunk Interface
DID-F(4)-10 7 4-channel, DID Line Interface Interface
TLI-F(2)-10 7 16 2-channel, 4-wire E&M Tie Line Interface
DTI-F( )-10 2 3 T1/FT1 (Fractional T1) Trunk Interface Interface
with Loop /Ground Start Trunk
Signaling ability
DTI-F(A)-20 2 3 T1/FT1 (Fractional T1) Trunk Interface Interface
with Loop /Ground Start Trunk, Tie line
(E&M), and DID Signaling ability -
Series 300 or higher
BRT-F(4)-10 4 8 ISDN Basic Rate Interface card, S/T IF1~IF4 in basic and
interface, 4 BRI to support 8 voice first expansion KSU
channels
CLK-F-21 1 1 T1/FT1/BRI sunchronization unit On
Unit piggybacked on CPU-F( )-20 KTU CPU-F( )-20KTU
CID-F(8)-21 4 8 Attaches to the COI-F(4)-30 On
Unit KTU/COI-F(8)-30 KTU to detect a caller COI-F(4)-30 KTU/
ID signal from Caller ID trunks COI-F(8)-30 KTU
Table 1-12 Electra Professional 120/Level II/Level II Advanced Other Optional KTUs
Maximum . .
KTU Quantity/System Description Slot
PBR-F(4)-11 1 4-channel, DTMF/Push Button Receiver (PBR) Interface
VRS-F(4)-11 2 4-channel, Voice Recording Service (VRS) ‘ Interface
ECR-F-11 1 Eight relays for Paging, External Tone Interface
Ringers, and Night Chime, two RCA jacks for
input/output paging, output ring tone
MIF-F(S)-10 1 PC and SMDR Interface Option
MIF-F(L)-10 1 PC,SMDR, and LCR Interface Option
MIF-F(A)-10 1 ACD and MIS Interface Option
MIF-F(C)-10 1 This feature KTU provides the Caller ID Option
feature
MIF-F(U)-10 1 ucbh Option
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Table 1-13 Electra Professional 120/Level Il/level II Advanced Terminals and Optional Units
Maximum
Quantity/System
Equipment Designation 120/ Description
Level I1 Level 11
Advanced
ETW-8-( ) (BK) TEL 55 95 8-line non-display with built-in speakerphone, large
ETW-8-( ) (SW) TEL LED, eight function keys, ADA compatible, and comes
in black or soft white
ETW-16DC-( ) (BK) TEL 56 96 16-line Display Compact with built-in speakerphone,
ETW-16DC-( ) (SW) TEL large LED, eight function keys, ADA compatible, and
comes in black or soft white
ETW-16DD-( ) (BK) TEL 56 96 16-line Display Deluxe with built-in speakerphone,
ETW-16DD-( )} (SW) TEL large LED, eight function keys, 20 programmable
One-Touch keys with red LEDs, ADA compatible, and
comes in black or soft white
ETW-24DS-( ) (BK) TEL 56 96 24-line Display Special with built-in speakerphone,
ETW-24DS-( ) (SW) TEL dual path ability, Large LED, eight function keys, 12
programmable One-Touch keys, ADA compatible, and
comes in black or soft white
ETW-4R-( ) (BK) TEL 9 9 Dterm Cordless Terminal
ETW-48-( ) (BK) TEL 4 4 48-line Attendant Add-On Console with 12 function
ETW-48-( ) (SW) TEL keys and comes in black or soft white
DCU-60-( ) (BK)/(WH) 4 4 Electra Elite Attendant Console Unit with 60
CONSOLE Programmable line Keys with two-color LED
DTU-8-( ) (BK)/(WH) TEL 55 95 Digital Multiline Terminal for Electra Elite with
eight Programmable line Keys with two-color LED
DTU-16-( ) (BK)/(WH) 55 95 Digital Multiline Terminal for Electra Elite with 16
TEL Programmable line Keys with two-color LED
DTU-16D-( ) (BK)/(WH) 56 96 Digital Multiline Terminal for Electra Elite with
TEL display and 16 Programmable line Keys with two-
color LED
DTU-32-( ) (BKY(WH) 55 95 Digital Multiline Terminal for Electra Elite with 32
TEL Programmable line Keys with two-color LED
DTU-32D-( ) (BKY(WH) 56 96 Digital Multiline Terminal for Electra Elite with
TEL display and 32 Programmable line Keys with two-
_ color LED
ADA(1)-W (BK) TEL 56 96 Ancillary Device Adapter (for connection of headset,
ADA(1)-W (SW) TEL recording interface, or external speakerphone) that
comes in black or soft white
ADA(2)-W (BK) TEL 16 16 Ancillary Device Adapter (for connection of an SLT,
ADA(2)-W (SW) TEL Modem, answering machine, or fax) that comes in
black or soft white. Additional units may be possible
depending on traffic and number of available PBR
circuits.
ADA-U 56 96 Electra Elite Ancillary Device Adapter
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Table 1-13 Electra Professional 120/Level Il/level 11 Advanced Terminals and Optional Units (Continued)

Maximum
Quantity/System
Equipment Designation 120/ Description
Level I1 Level I1
Advanced _

APR-U 16 16 Electra. Elite Analog Port Ringing Adapter.
Additional units may be possible depending on traffic
and number of available PBR circuits.

HFU-U 56 96 Electra Elite Handsfree Unit

WMU-U 56 96 Electra Elite Wall Mount Unit

WMU-W (BK) TEL 56 96 Wall Mount Unit that comes in black or soft white

WMU-W (SW) TEL

SLT-F(1G)-10 ADP 55 95 1-channel Single Line Telephone Adapter

SLT-F(1G)-20 ADP 55 95 1-channel Single Line Telephone Adapter
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1.5

1.6

Equipment General Information

One Electra Professional 120/Level II/Level II Advanced Job Specifications Maenual is
included with the CPU-F( )-20 KTU All optional equipment: external amplifiers, Music
On Hold source, Background Music source, or external speakers must be locally provided.

Equipment Description - Electra Professional 120/Level 11/Level IT Advanced

1.6.1

1.6.2

Electra Professional 120 Key Service and Power Supply Units

ESF-H-10 KSU

The Key Service Unit (KSU) of the Electra Professional 120 system provides
service for outside lines, Attendant Consoles, and interconnection of Multiline
Terminals. The basic KSU provides 40 ports. (The 40 ports are available with
five interface slots. An application slot is also available but does not affect the
port count.) The KSU can be expanded to 120 ports by vertically stacking two
additional ESF-H-10 KSUs on the existing KSU. Each KSU provides 40 ports.
A PSF-H-20 PSU (Power Supply Unit) and backup batteries are included with
each KSU.

Fixed slots are intended for the CPU, MMC, and MIF KTUs. The remaining
interface slots are intended for 2-, 4-, or 8-channel KTUs: ESI, SLI, COI, DID,
TLI, PBR, VRS, ECR, LLT, BRT, and DTL

PSF-H-20 PSU

This power supply unit is provided with both the basic and expansion KSUs. It
has a backup interface, accepts 117 Vac and outputs +5V, -5V, and -24V to the
system.

Electra Professional Level II Key Service and Power Supply Units

ESF-SB-10 KSU

The Key Service Unit (KSU) of the system provides service for outside lines,
Attendant Add-On Consoles, and interconnection of Multiline Terminals. The
basic KSU provides 40 ports. (The 40 ports are available with five interface
slots. An application slot is also available but does not affect the port count.)
The KSU can be expanded to 64 ports with an expansion module. A PSF-S-20

PSU Power Supply Unit and backup batteries are included with this KSU.

Fixed slots are intended for the CPU and MIF KTUs. The remaining interface
slots are intended for 2-, 4-, or 8-channel KTUs; ESI, SLI, COI, DID, TLI, PBR,
VRS, ECR, LLT, BRT, DTL ‘

ESF-SE-10 KSU
This expansion unit provides for an additional 24 ports that can accommodate
up to three KTUs.

This KSU is designed to accommodate 2-, 4-, or 8-channel interface cards. A
PSF-S-20 PSU (Power Supply Unit) and backup batteries are included with this
KSU.

PSF-S-20 PSU

This power supply unit is provided with both the basic and expansion KSUs. It
has a backup interface, accepts 117 Vac and outputs +5V, -5V, and -24V to the
system.
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1.6.3

1.6.4

Electra Professional Level II Advanced Key Service and Power Supply Units

ESF-XB-10 KSU

The Key Service Unit (KSU) of the Electra Professional Level II Advanced
system provides service for outside lines, Attendant Add-On Consoles, and
interconnection of Multiline Terminals. The basic KSU provides 64 ports and
can be expanded in 64-port increments up to 192 ports with expansion modules.
A PSF-P-20 PSU Power Supply Unit and backup batteries are included with
this KSU. :

Fixed slots are intended for the CPU and MIF KTUs. The remaining interface
slots are intended for 2-, 4-, or 8-channel KTUs: ESI, SLI, COIl, DID, TLI, PBR,
VRS, ECR, LLT, DTI. (Up to two DTIs can be installed in this KSU.)

ESF-XE-10 KSU

This Level II Advanced system expansion unit provides for an additional 64
ports that can accommodate up to 8 KTUs. Fixed slots are intended for the
MMC and MIF KTUs.

This KSU accommodates 2-, 4-, or 8-channel interface cards. A PSF-P-20 PSU
Power Supply Unit and backup batteries are included with this KSU.

PSF-P-20 PSU

This power supply unit is provided with both the basic and expansion KSUs. It
supports the 64 portsin each KSU, has a backup interface, accepts 117 Vac and
outputs +5V, -5V, and -24V to the system.

Common Control Key Telephone Unit
These units are used with the 120, Level II, and Level II Advanced systems.

CPU-F( )-20 KTU

The Central Processing Unit KTU contains a 16-bit microprocessor that has
overall control of the system. This KTU provides an advanced feature package
for the system user. Included with this KTU are six 4-party conference circuits,
four PBR circuits, TNG, MOH input, and a built-in music source. A CLK-F-21
Unit can be installed on the CPU as an option. A maximum of one CPU-F-( )-20
KTU can be installed in the system.

CLK-F-21 Unit \

The CLK-F-21 (Clock) Unit provides synchronization for a T1 and/or ISDN line
that is connected to the system. This unit is attached to the CPU-F( )-20 KTU
and works in conjunction with the DTI-F( )-10 KTU, DTI-F(A)-20 KTU, or BRT-
F(4)-10 KTU. A maximum of one CLK-F-21 Unit can be installed in the system.

MMC-F-11 KTU

The Module Memory Controller, with a 4-bit microprocessor and Controller
Unit, is required for each ESF-H-10 used in the 120 system or ESF-XE-10 KSU
used in the Level II Advanced system. It controls data transmission between
the CPU-F( )-20 KTU and the interface cards installed in the ESF-H-10 or ESF-
XE-10 KSU.
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1.6.5

1.6.6

JInstallation Service

CID-F(8)-21 Unit
This Unit is piggybacked on the COI -F(4)-30 or COI -F(8)-30KTU. It is used to
detect a Caller ID signal from Caller ID trunks.

This unit is not required when the BRT-F{(4)-10 KTU is installed.

Station Interface Key Telephone Units

ESI-F(8)-21 KTU

This Electronic Station Interface KTU contains eight circuits; each can support
any Multiline Terminal, EDW-48-( ) (BK)/(SW) Console, DCU-60-( ) (BK)/(WH)
Console, an SLT Adapter, or Dterm Cordless Terminal.

A maximum of 12 ESI-F(8)-21 KTUs can be installed in the 120/Level 1I
Advanced interface slots. A maximum of seven can be installed in Level II.

SLI-F(8G)-21 KTU

The Single Line Interface KTU can support eight Single Line Telephones and/or
voice-mail ports. This KTU provides Ringing Signal Generator (RSG), Power
Failure Transfer (PFT), and Message Waiting (MW) LED voltage to the Single
Line Telephones.

A maximum of 11 SLI-F(8G)-21 KTUs can be installed in the 120/Level 1I
Advanced system interface slots. A maximum of six can be installed in Level II.

LLT-F(2G)-10 KTU

The Long Line Telephone (LLT) KTU provides for the termination and
operation of up to two Off-Premise Extensions (OPX). Each LLT-F(2G)-10 KTU
has a built-in ringer (RSG). Up to 1500 ohms of loop resistance (including the
Single Line Instrument) is acceptable between the LLT-F(2G)-10 KTU and SLT.

A maximum of 13 LLT-F(2G)-10 KTUs can be installed in the 120 system
interface slots. A maximum of 22 can be installed in Level Il advanced system,
and a maximum of six, in Level II system.

Trunk Interface Key Telephone Units

These units are compatible with the 120, Level II, and Level II Advanced
systems

BRT-F(49)-10 KTU

The Basic Rate Trunk Interface (BRT) KTU provides termination of ISDN
basic-rate trunk lines. This unit supports four ISDN-BRI trunks; each trunk
supports two channels. These eight channels can be used for CO trunks. Tip
and Ring electrical fuses are provided to comply with UL 1459 requirements.
One BRT KTU provides a maximum of two lines.

The BRT uses an S-type interface. When connecting to a CO, a locally provided
Network Termination (NT1) unit is required.

A CLK-F-21 Unit must be connected to the CPU-F( )-20 KTU.
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COI-F(4)-20 KTU

This Central Office Interface KTU complies with UL 1459 requirements.
Electrical fuses (posistors) are built into this KTU. The COI-F(4)-20 KTU
supports four outside (CO/PBX) lines. The outside lines can be any combination
of Loop/Ground start, DTMF, or Dial Pulse dialing trunks.

A maximum of 14 COI-F(4)-20 KTUs can be installed in the 120 system
interface slots. A maximum of 16 can be installed in Level II advanced, and a
maximum of seven, in Level II.

COI-F(4)-30 KTU

This Central Office Interface KTU complies with UL 1459 requirements.
Electrical fuses (posistors) are built into this KTU. The COI-F(4)-30 KTU
supports four outside (CO/PBX) lines. The outside lines can be any combination
of Loop/Ground start, DTMF, or Dial Pulse dialing trunks. This KTU also
provides Caller ID trunk interface.

A maximum of 14 COI-F(4)-30 KTUs can be installed in the 120 system
interface slots. A maximum of 16 can be installed in Level II advanced, and a
maximum of seven, in Level I1. '

COI-F(8)-20 KTU

This Central Office Interface KTU complies with UL 1459 requirements.
Electrical fuses (posistors) are built into this KTU. The COI-F(8)-20 KTU
supports eight outside (CO/PBX) lines. The outside lines can be any
combination of Loop/Ground Start, DTMF, or Dial Pulse dialing trunks.

A maximum of eight COI-F(8)-20 KTUs can be installed in the 120/Level 11
Advanced system interface slots. A mazimum of seven can be installed in Level
11

COI-F(8)-30 KTU

This Central Office Interface KTU complies with UL 1459 requirements.
Electrical fuses (posistors) are built into this KTU. The COI-F(8)-30 KTU
supports eight outside (CO/PBX) lines. The outside lines can be any
combination of Loop/Ground Start, DTMF, or Dial Pulse dialing trunks. This
KTU also provides Caller ID trunk interface.

A maximum of eight COI-F(8)-30 KTUs can be installed in the 120/Level II
Advanced system interface slots. A maximum of seven can be installed in Level

I

DID-F(4)-10 KTU

The Direct Inward Dialing interface KTU complies with UL 1459 2nd Edition
requirements. The DID-F(4)-10 KTU supports the termination and operation of
up to four DID lines. Electrical fuses (posistors) are built into this KTU.
Immediate start, wink start, and delay dial are accommodated. Dial Pulse and
DTMF are supported.

A maximum of eight DID-F(4)-10 KTUs can be installed in Electra Professional

120/Level 11 Advanced interface slots. A maximum of seven can be installed in
Level 11.
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TLI-F(2)-11 KTU

This Tie Line Interface KTU supports the termination and operation of up to
two E&M Tie Lines (4-wire, type I and type V, and 10/20 pps Dial Pulse or
DTMF). Immediate or wink start, delay start, or second dial tone signaling is
accommodated.

A maximum of 14 TLI-F(2)-11 KTUs can be installed in the 120 system
interface slots. A maximum of 16 can be installed in the Level II advanced
system, and a maximum of seven, in the Level II.

DTI-F( )-10 KTU

The Digital Trunk Interface (DTI) KTU provides for the termination of a
T1/Fractional T1 (24 DS-0 channels or fewer) line. The DTI-F( )-10 KTU
contains circuitry for outside ring detection, hold, dialing, and control functions.

A combination of Loop/Ground Start Trunks can be used on one DTI. DTMF or
Dial Pulse dialing is also supported.

The two interface slots to the right of this KTU may need to be left vacant. A
CLK-F-21 Unit must be connected to the CPU-F( )-20 KTU.

Three DTI-F( )-10 or -20 KTUs can be installed in the 120/Level 11 Advanced
system. One can be installed in Level II.

DTI-F(A)-20 KTU
This Digital Trunk Interface (DTI) KTU includes the functions of the
DTI-F( )-10 KTU in addition to Tie line (E&M) and DID signaling abilities.

A combination, in groups of four, of Loop/Ground Start Trunks, Tie lines, or DID
Trunks can be used on one DTI KTU. DTMF or Dial Pulse dialing is also
supported.

The two interface slots to the right of this KTU may need to be left vacant
depending on System Programming. A CLK-F-21 Unit must be connected to
the CPU-F( )-20 KTU.

Three DTI-F(A)-20 or -10 KTUs can be installed in the 120/Level II Advanced
system. One can be installed in Level I1.

Optional Key Telephone Units

ECR-F-11 KTU

The External Control Relay (ECR) KTU provides common audible tone
signaling with relay contacts for external ringing equipment. Eight relays are
provided, four for External Tone Ringer control, one for Night Chime, and three
for External Paging.

A maximum of one ECR-F-11 KTU can be installed in the120/Level II/Level II
Advanced system.
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PBR-F(4)-11 KTU

The Push Button Receiver KTU detects and translates DTMF tones generated
by Single Line Telephones, modems, or facsimile machines. The PBR-F(4)-11
KTU provides four circuits.

One PBR-F(4)-11 KTU can be installed in the 120/Level II/Level II Advanced
system for a maximum of eight circuits per system with a CPU-F( )-20 KTU.

VRS-F(4)-11 KTU

The Voice Recording Service KTU provides automatic answering of incoming
CO/PBX calls by a voice recorded message, the voice prompt feature, and Delay
Announcement for the ACD and UCD features.

A maximum of two VRS-F(4)-11 KTUs can be installed in interface slots
providing eight channels..

MIF-F(S)-10 KTU

This Multipurpose Interface KTU has two abilities: it allows the connection of a
personal computer to perform system programming and up/down System Data
loading and provides Station Message Detail Recording (SMDR) to be output
through an RS-232 cable to a printer.

One MIF-F(S)-10 KTU can be installed in the option slot or any of the first four
interface slots (IF1/OP1 ~ IF4/0P4) provided in the ESF-H-10 KSU, ESF-SB-10
KSU, or the first ESF-XE-10 KSU installed.

MIF-F(L)-10 KTU

This Multipurpose Interface KTU has three abilities: it allows the connection
of a personal computer to perform System Programming and up/down System
Data loading, provides Station Message Detail Recording (SMDR) to be output
through an RS-232 cable to a printer, and provides Least Cost Routing (LCR).

One MIF-F(L)-10 KTU can be installed in the option slot or any of the first four
interface slots (IF1/0P1 ~ IF4/0P4) provided in the ESF-H-10 KSU, ESF-SB-10
KSU, ESF-XB-10 KTU, or the first ESF-XE-10 KSU installed.

Refer to the Electra Professional 120/Level II/Level II Advanced Least Cost
Routing Manual (included with the LCR software) for LCR instructions.

MIF-F(A)-10 KTU
The MIF-F(A)-10 KTU provides the Automatic Call Dlstrlbutlon (ACD) feature
and an interface to an MIS (ACD) terminal.

One MIF-F(A)-10 KTU can be installed in the option slot or any of the first four
interface slots (IF1/OP1 ~ IF4/OP4) provided in the ESF-H-10 KSU, ESF-SB-10
KSU, ESF-XB-10 KTU, or the first ESF-XE-10 KSU installed.
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MIF-F(U)10 KTU
The MIF-F(U)-10 KTU provides the Uniform Call Distribution (UCD) feature.

One MIF-F(U)-10 KTU can be installed in the option slot or any of the first four
interface slots (IF1/OP1 ~ IF4/QOP4) provided in the ESF-H-10 KSU, ESF-SB-10
KSU, the ESF-XB-10 KTU, or the first ESF-XE-10 KSU installed.

MIF-F(C)-10 KTU

This KTU provides the Caller ID Indication feature. A Scroll key is available to
display the last 10 incoming Caller IDs. Press the scroll key repeatedly to
display additional Caller ID names or numbers,.

One MIF-F(C)-10 KTU can be installed in the option slot or any of the first four
interface slots (IF1/0P1 ~ IF4/OP4) provided in the ESF-H-10 KSU, ESF-SB-10
KSU, ESF-XB-10 KTU, or the first ESF-XE-10 KSU installed.

Electra Elite Digital Multiline Terminals, Electra Professional Multiline

Terminals, Single Line Telephones, and Associated Equipment

DTU-8-( ) (BK)/(WH) TEL

This non-display Digital Multiline Terminal has eight programmable line keys
(each with a two-color LED), built-in speakerphone, headset jack, a Large LED
to indicate incoming calls and messages, and compatibility with the ADA-U,
APR-U, and HFU-U Units. This terminal comesin black or white.

A combined maximum of 96 Electra Professional and Electra Elite digital
terminals can be installed in the 120/Level II Advanced system. The maximum
for Level Il is 56.

DTU-16-( ) (BK)/((WH) TEL

This non-display Digital Multiline Terminal has 16 programmable line keys
(each with a two-color LED), built-in speakerphone, a Large LED to indicate
incoming calls and messages, and compatibility with the ADA-U, APR-U, and
HFU-U Units. This terminal comes in black or white.

A combined maximum of 96 Electra Professional and Electra Elite digital
terminals can be installed in the 120/Level II Advanced system. The maximum
for Level Il is 56, A

DTU-16D-(1) (BK)/(WH) TEL

This display Digital Multiline Terminal has 16 programmable line keys (each
with a two-color LED), built-in speakerphone, a Large LED to indicate
incoming calls and messages, and compatibility with the ADA-U, APR-U, and
HFU-U Units. This terminal comes in black or white.

The adjustable LCD (Liquid Crystal Display) has 24 characters and 3 lines.

A combined maximum of 96 Electra Professional and Electra Elite digital
terminals can be installed in the 120/Level II Advanced system. The maximum
for Level II is 56.

DTU-16D-(2) (BK)/(WH) TEL
This display Digital Multiline Terminal is used with Series 650 and higher and
differs from the DTU-16D-(1) only by the addition of four softkeys.
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DTU-32-( ) (BK)/(WH) TEL

This non-display Digital Multiline Terminal has 32 programmable line keys
(each with a two-color LED), built-in speakerphone, a Large LED to indicate
incoming calls and messages, and compatibility with the ADA-U, APR-U, and
HFU-U Units. This terminal comes in black or white.

A combined maximum of 96 Electra Professional and Electra Elite digital
terminals can be installed in the 120/Level II Advanced system. The maximum
for Level I is 56.

DTU-32D-(1) (BK)/(WH) TEL

This display Digital Multiline Terminal has 32 programmable line keys (each
with a two-color LED), built-in speakerphone, a Large LED to indicate
incoming calls and messages, and compatibility with the ADA-U, APR-U, and
HFU-U Units. This terminal comes in black or white.

The adjustable LCD (Liquid Crystal Display) has 24 characters and 3 lines.

A combined maximum of 96 Electra Professional and Electra Elite digital
terminals can be installed in the 120/Level II Advanced system. The maximum
for Level I1is 56.

DTU-32D-(2) (BK)/(WH) TEL
This display Digital Multiline Terminal is used with Series 650 and higher and
differsfrom the DTU-32D-(1) only by the addition of four softkeys.

DCU-60-( ) (BK)/(WH) CONSOLE

The Attendant Console has 60 programmable line keys (each with a two-color,
red or green, LED). The first 48 line keys can be programmed as Direct Station
Selection keys or as outside line keys; the remaining 12 line keys can be
programmed for features such as Paging, Night Transfer, or Message Waiting.
An external power supply (AC Adapter) is required and is included with the
Attendant Console.

A maximum of four consoles can be installed in the Electra Professional
120/Level 1I/Level II Advanced system. An attendant position can have two
attached consoles. (This console cannot be installed on the Electra Professional
Level I system.)

ETW-8-( ) (BK)/(SW) TEL

This Multiline Terminal is a fully modular instrument with tilt stand, eight
Flexible Line keys (each with a two-color, LED), eight function keys, built-in
speakerphone, ADA compatibility, and a large LED to indicate incoming calls
and messages.

A maximum of 95 ETW-8-( ) (BK)/(SW) TELs can be installed in Electra
Professional 120/Level II advanced slots. A maximum of 55 can be installed in
Level I1.
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ETW-16DC-( ) (BK)/(SW) TEL

This Multiline Terminal is a fully modular instrument with tilt strand, 16
Flexible Line keys (each with a two-color LED), eight function keys, built-in
speakerphone, a 16-character by two-line Liquid Crystal Display (LCD), ADA
compatibility, and a large LED to indicate incoming calls and messages.

A maximum of 96 ETW-16DC-( ) (BK)/(SW) TELs can be installed in Electra
Professional 120/Level II Advanced slots. A maximum of 56 can be installed in
Level I1. .

ETW-16DD-( ) (BK)/(SW) TEL

This Multiline Terminal is a fully modular instrument with 16 Flexible Line
keys (each with a two-color LED), eight function keys, built-in speakerphone, a
16-character by 2-Line Liquid Crystal Display (LCD), 20 programmable One-
Touch keys with red LED, ADA compatibility, and a large LED to indicate
incoming calls and messages.

A maximum of 96 ETW-16DD-( ) (BK)/(SW) TELs can be installed.in Electra
Professional 120/Level IT Advanced slots. A maximum of 56 can be installed in
Level 11

ETW-24DS-( ) (BK)/(SW) TEL

This Multiline Terminal is a fully modular instrument with 24 Flexible Line
keys (each with a two-color LED), eight function keys, built-in speakerphone,
dual path ability,a 16-character by 2-Line Liquid Crystal Display (LCD), 12
programmable One-Touch keys, ADA compatibility, and a large LED to
indicate incoming calls and messages.

A maximum of 96 ETW-24DS-( ) (BK)/(SW) TELs can be installed.in Electra
Professional 120/Level II Advanced slots. A maximum of 56 can be installed in
Level I1.

EDW-48-( ) (BK)/(SW) Console

. The Attendant Add-On Console has a tilt stand, 48 programmable keys with
two LEDs (red or green) and 12 function keys with red LED. The 48
programmable keys can be assigned as Direct Station Selection keys, outside
line keys, or function keys.

A maximum of four EDW-48-( ) (BK)/(SW) Consoles can be installed.in Electra
Professional 120/Level II/Level II Advanced slots. ‘

ETW-4R-( ) (BK) TEL

A black ETW-4R-1 TEL, Dterm Cordless Terminal, can be connected to the
Electra Professional 120/Level II/Level II Advanced system using an ES] port.
This terminal has a cordless handset, a 10-digit by 2-line LCD, dial pad, TALK
key, HOLD key, TRF key, CNF key, SPD key, MSG LED, buzzer, and four
function keys with red LED. The Dferm Cordless Terminal can be switched to
the Multiline Terminal that is connected to it by pressing the DESK key on the
base unit of the idle Dterm Cordless Terminal.

A maximum of nine ETW-4R-( ) (BK) TEL Dterm Cordless Terminals is
recommended for any system.

ETJ-1-1(SW) TEL
This Single-Line Telephone is a fully modularized terminal with a Flash key,
Redial key, three-level ring volume control, data jack, and Message Waiting
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Lamp. Each terminal requires one port of an SLI-F(8G)-21 KTU, LLT-F(2G)-10
KTU, SLT-F(1G)-20 ADP, or SLT-F(1G)-10 ADP.

ETJ-1HM-1 (SW) TEL

This Single-Line Telephone is a fully modularized terminal with a Flash key,
Redial key, three-level ring volume control, data jack, Message Waiting Lamp,
and eight programmable Feature/Speed Dial keys. Each terminal requires one
port of an SLI-F(8G)-21 KTU, LLT-F(2G)-10 KTU, SLT-F(1G)-20 ADP, or SLT-
F(1G)-10 ADP. :

ADA(1)-W (BK)/(SW) Unit

This unit (Ancillary Device Adapter) provides the Multiline Terminal with
connection for a headset, external speakerphone, or tape recorder. This unit can
be installed in any Electra Professional Multiline Terminal.

A maximum of 96 ADA(1)-W (BK)/(SW) Units can be installed in the Electra
Professional 120/Level II Advanced slots (one per Multiline Terminal). A
maximum of 56 can be installed in Level 11.

ADA(2)-W (BK)/(SW) Unit

The ADA(2)-W (BK)/(SW) Unit (Ancillary Device Adapter) provides the
Multiline Terminal with connection for a Single Line Telephone, Fax,
answering machine or modem. This unit can be installed in any Electra
Professional Multiline Terminal.

A maximum of 96 ADA(1)-W (BK)/(SW) or ADA(2)-W (BK)/(SW) units can be
installed in the Electra Professional 120/Level II Advanced slots. A maximum
of 56 can be installed in Level II. The maximum number of ADA(2)-W
(BK)/(SW) Units installed depends on system traffic and the number of PBR
circuits available.

ADA-U Unit
Ancillary Device Adapters allow connection of a tape recorder for
logging/recording telephone calls to Electra Elite Digital Multiline Terminals.

The ADA-U Unit does not require an AC adapter (ACA-U).

One ADA.U Unit can be installed on an Electra Elite Digital Multiline
Terminal.

APR-U Unit

The Analog Port Adapter with Ringing provides an interface for installing
Single Line Telephones, modems, and NEC VoicePoint/VoicePoint Plus
Conferencing unit. The APR-U Unit also detects incoming ringing signals. By
providing ring detection, the user can install a personal fax machine or an
answering machine for convenience. Two user-adjustable switches are provided
on the adapter: SW3 allows for 600 ohms or a complex impedance interface to
devices such as a modem or Single Line Telephone, and SW1 is set to position 2
(the Electra Professional systems do not support the B2 channel).

The APR-U requires an AC Adapter (ACA-U) that is ordered separately. If an
APR-U and HFU-U are both installed, only one ACA-U is required.

One APR-U Unit can be installed on an Electra Elite Digital Multiline
Terminal.

Introduction
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1.6.9

HFU-U Unit

The Handsfree Unit provides a solution for small office teleconferencing by
improving the sound quality of speakerphone calls using an external
microphone. This unit is useful in a working environment where handsfree
calling is necessary. To provide maximum performance, two user-adjustablc
switches are available that allow the speakerphone to be configured for the
customer environment (quiet room, noisy business environment, or a room with
an acoustic echo). A push-to-mute bitton on the external microphone adds
privacy for handsfree dialing.

The HFU-U requires an AC Adapter (ACA-U) that is ordered separately. Ifan
APR-U and HFU-U are both installed, only one AC Adapter is required.

One HFU-U Unit can be installed on an Electra Elite Digital Multiline
Terminal.

Note: This unit enhances the handsfree operation of a Digital Multiline
Terminal by providing an echo canceling circuit. However, this unit
is primarily for a typical small office environment and not for
conference rooms. Its performance should not be compared to
commercial audio conference units. Also, calls may not be recorded
when using the HFU-U,

WMU-U (BK)/(SW) Unit
Wall Mount Unit accommodates adapters that are installed on the Electra Elite
Digital Multiline Terminal.

WMU-W (BK)/(SW) Unit
This unit is a universal Wall Mount Unit that can be used to mount any Electra
Professional Multiline Terminal and comes in black or soft white.

Single Line Telephone Adapters

SLT-F(1G)-10 ADP
This Single-Line Telephone Adapter provides an interface for a Single-Line
Telephone or similar device from an ESI-F(8)-21 KTU channel.

A maximum of 95 SLT-F(1G)-10 ADP adapters can be installed in Electra
Professional 120/Level 11 Advanced slots. A maximum of 55 can be installed in
Level I1. :

SLT-F(1G)-20 ADP

This Single-Line Telephone Adapter provides an interface for a Single-Line
Telephone or similar device from an ESI-F(8)-21 KTU channel.

A maximum of 95 SLT-F(1G)-10 ADP adapters can be installed in Electra
Professional 120/Level II Advanced slots. A maximum of 55 can be installed in
Level I1.

1-26
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CHAPTER 2

ELECTRA PROFESSIONAL 120
HARDWARE SPECIFICATIONS AND INSTALLATION

SECTION 1 SYSTEM SPECIFICATIONS
1.1 General Information

The following diagrams and tables show specifications for the Electra Professional 120
system. The technician should review these carefully before attempting to install the
systems.

1.2 System Block Diagram

The system block diagram is a conceptual representation of an installed system. (Refer
to Figure 2-1 - System Block Diagram. Also refer to Table 2-1 - Abbreviations for
abbreviations used in the system block diagram.)

Electra Professional 120 2-1
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Numbers in ( ) designate the number of channels supported when using the equipment listed.

Figure2-1 System Block Diagram
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Table 2-1 Abbreviations

Abbreviation Description

BRT Basic Rate Trunk (ISDN)

CLK Digital Network Synchronous Clock Oscillator
COl Central Office Line Interface

CONSOLE Attendant Add-On Console

CPU Central Processing Unit

DID Direct Inward Dial Trunk

DTI Digital Trunk Interface

ECR External Control Relay

ESI Electronic Station Interface

FAX Facsimile Transceiver

LLT Long Line Telephone

MIF Multipurpose Interface

MLT Multiline Terminal

MMC Module Meniory Controller

MPU Microprocessor

PBR DTMF Signal Receiver Circuit Unit (Push Button Receiver)
PC Personal Computer (with RS-232C Interface)
PRT Printer with RS-232C Interface

ROM/RAM Read Only Memory/Random Access Memory
RTC Real Time Clock

SLI Single Line Telephone Interf'ace

SLT Single Line Telephone

SLT ADP Single Line Telephone Adaptor

SMDR Station Message Detail Recording

SPK External Speaker

TDSW Time Division Switch

TLI Tie Line Interface

VMU Voice Mail Unit

VRS Voice Recording Service

Februarz 1998
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1.3 System Control Capacities

The control capacities of the system are shown in Table 2-2 - System Control Capacities.

Electra Professional 120/Level II/Level 11 Advanced

Table 2-2 System Control Capacities

Installation Service Manual

120
Item Basic Basic + 2 Unit
Expansions
Interface 5 15
Slot Application 1 2

Number of Outside Lines 32 64 N/A

CO/PBX 32 64 Co1

DID 16 32 DID

E&M 8 32 TLI

T1 1(24 1(24 DTI

channels) | channels)

ISDN (Basic Rate Trunk) 4 8 BRT
Number of Non-Blocking Intercom Lines
Maximum number of outside lines and
stations that can be simultaneously 40 120 N/A
connected (Non-Blocking)
Multiline Terminal 32 96 ESI
Attendant Add-On Console 4 4 ESI
SLT 24 88 SLI
SLT Adapter 31 95 ESI
Dterm Cordless Terminal 9 9 ESI
External Speaker 3 3 ECR
DTMF Receiver 8 8 PBR
Voice Recording Service 8 8 VRS
Station Message Detail Recording (SMDR) 1 1 MIF (S/L)
PC Program 1 1 MIF (S/L)
Least Cost Routing (LCR) 1 1 MIF (L)
Automatic Call Distribution (ACD) 1 1 MIF (A)
Uniform Call Distribution (UCD) 1 1 MIF (U)
Caller ID 1 1 MIF (C)
Conference 6 6 CrPU
Tenant 48 48 N/a
Trunk Group 32 32 N/A
Route Advance Block 16 16 N/A
System Speed Dial 1000/90 1000/90 N/A
System Speed Dial (Series 500 or higher) 1000/80 1000/80 N/A

Note 1:
Note 2:

The number of Attendant Add-On Consoles is included in the number of Multiline Terminals.
Four of the eight channels are accommodated in the CPU.
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1.4 Cabling Requirements

14.1 Cabling Specifications

February 1998

The KSU is connected with each of the Multiline Terminals and Single Line
Telephones by a separate twisted 1-pair cable or 2-pair cable (only for Multiline
Terminals). Table 2-3 - Multiline Terminal Loop Resistance and Cable Length
and Table 2-4 - Single Line Telephone Connection Cable Length show the cables
used for wiring between the KSU and individual terminals or adapters.

Table 2-3 Multiline Terminal Loop Resistance and Cable Length

Maximum Feet | Maximum Feet
Maximum by Twisted by Twisted
Terminal or Adapter Re:Ji(s’:aI:we 1-Pair Cable | 2-Pair Cable
(Ohms) 24 AWG 24 AWG

DTU-8-( ) (BK)/(WH) TEL 35 600 1000
DTU-16-( ) (BK)/(WH) TEL 26 450 900
DTU-16D-( ) (BK)/(WH) TEL 26 450 900
DTU-32-( ) (BK)(WH) TEL 21 360 720
DTU-32D-( ) (BK)/(WH) TEL 21 360 720
DCU-60-( ) (BK)/(WH) Console 102 1000 10000
ETW-8-( ) (BK)/(SW) TEL 61 600 1500
ETW-16DC-( ) (BK)/(SW) TEL 46 450 1300
IETW-16DD-( ) (BK)/(SW) TEL 37 360 820
IETW-24DS-( ) (BK)/(SW) TEL 46 450 820
ETW-4R-( ) (BK) TEL N/A 650 650
EDW-48-( ) (BK)/(SW) Attendant Add-On 102 1000 2000
Console with AC Adapter

SLT-F(1G)-10 ADP 61 600 1200
SLT-F(1G)-20 ADP 61 600 1200

Note 1:

Note 2:
Adapter.

Note 3:

When installing an Attendant Add-On Console, the use of an AC Adapter is required.
The length for the specified SLT Adapter is the length between the ESI KTU and the SLT

When additional length is required between the ESI and a Multiline Terminal, Attendant

Add-On Console, or SLT Adaptor, use twisted 2-pair cable as shown in Figure 2-2
Connecting the ESI to the Multiline Terminal Using Twisted 2-Pair Cable.

Electra Professional 120
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ESI

Twisted 2-pair cable

T~

Multiline
Terminal

Figure 2-2 Connecting the ESI to the Multiline Terminal Using Twisted 2-Pair Cable

Table 2-4 Single Line Telephone Connection Cable Length

Maximum Loop Resistance
Connected Equipment Cable (24 AWG) from Connected
Equipment to Telephone

SLI-F(8G)-21 KTU Twisted 1-pair 300 ohm
LLT-F(2G)-10 KTU Twisted 1-pair 1500 ohm
SLT-F(1G)-10 ADP Twisted 1-pair 300 ohm
SLT-F(1G)-20 ADP Twisted 1-pair 300 ohm
ADA(2)-W (BK)/(SW) Twisted 1-pair 10 feet

Unit
APR-U (BK)/(SW) Unit Twisted 1-pair 50 feet

Note: Mixing digital and analog ports through the same 25-pair cable runs is not
recommended.

The following types of cabling are required for the equipment listed below:
o  Music Source (for MOH and BGM inputs): Hi-FiShielded Audio Cable
e  External Amplifier: Hi-Fi Shielded Audio Cable

1.4.2 Cabling Precautions

When selecting cables and Main Distribution Frames (MDF), future expansion
or assignment changes should be given due consideration. Avoid running
cables in the following places:

e A place exposed to wind or rain.

e A place near heat radiating equipment or where the quality of station
cable covering could be affected by gases and chemicals.

¢  Anunstable place subject to vibration.

2-6
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1.5 Power Requirements
1.5.1 Power Supply Inputs
AC Input (PSF-H-20 PSU):
e 117Vac *10%
e 60Hzt10%
e Single Phase
° 15A maximum current
o  Adedicated outlet, separately fused and grounded, is required.
1.5.2 Power Supply Outputs Table
Table 2-5 Power Outputs
DC Voltage Minimum Current | Maximum Current
—24V 0.3A 5.9A
+ 5V 0.3A 4.3A
-5V 0A 0.8A
1.5.3 Power Consumption and Dissipation Table
Table 2-6 Power Consumption and Dissipation
Maximum
Watts Used | Watts Used
Module onMS (Idle) | (Maximum)
urrent
Basic 1.3A 120 150
Basic + Expansion 2.6A 240 300
Basic + 2 Expansions 3.9A 360 450
154 Fuse Replacement Table
Table 2-7 Fuse Replacement
Unit Fuse No. Specifications Description Dimensions
F1 125V, 4.0A AC Input 1/4" X 1-1/4"
PSF-H-20 PSU
F2 125V, 7.0A - DC Input 1/4" X 1-1/4"
Note: All fuses are normal blown glass tube. Do not use slow blow fuses.
Electra Professional 120 2-7
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1.6

1.7

1.8

Environmental Conditions

o  Temperature

1. Operating: +32°F ~ +104°F (0°C ~ 40°C)

2.  Recommended Long Term: +50°F ~ +90°F(10°C ~ 32.2°C)
o  Operating Humidity: 10% ~ 90% noncondensing
Qutside Line Types

®  2-wire, Loop-Start or Ground-Start Trunks

®  2-wire, Loop Dial, DID Lines {Dial Pulse or DTMF)

® 4-wire, E & M Tie Lines (Typel or V, Dial Pulse, or DTMF)
°

Digital Trunk T1/FT1 (Loop Start or Ground Start, Tie Line (E&M), or DID
Signaling)

o  Digital Trunk, ISDN, Basic Rate

Network and Control Specifications
1.8.1 Transmission
e DataLength:
From Multiline Terminal to ESI-F(8)-21 KTU: 23 bits
From ESI-F(8)-21 KTU to Multiline Terminal: 23 bits
e  Data Transmission Rates:

Between ESI-F(8)-21 KTU and Multiline Terminal: 184K bits/sec.
(voice and signaling)

e  Scanning Time for each Multiline Terminal: 32 ms.

1.82  Network
e TDM Switching: PCM (uLaw)
e TDM Clock: 2.048 MHz
e TDMDataBus: 8bit
e TDM Timeframe: 125 us.

1.8.3 Control

e  Control: Stored program with distributed processing

e  Central Processor: 16-bit microprocessor
e  Clock: 8 MHz
o Interface KTU: 4-bit microprocessor

e  Optional KTUs(MIF and DTI): 8-bit microprocessor

° Multiline Terminal and
Attendant Add-On Console: 4-bit microprocessor

e SLT Adaptor: .4-bit microprocessor

2.8
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1.84 Telephones

e  Multiline Terminal and Attendant Add-On Console:
Voltage: —11~ —26 Vdc
Maximum Current: 200mA

Acoustical characteristics meet Electronic Industry
Association (EIA) standard proposal SP-1286 and
standard EIA RS-470.

e  Single Line Telephone:
Standard 2500 set: 500 type network
Nominal Current: 35mA
Ring Signal: 56 Vac RMS @ 20 Hz

e  Single Line Telephone Adaptor:
Standard 2500 set: 500 type network
Nominal Current: 30 mA
Ring Signal: 56 Vac RMS @ 20 Hz

e  APR-U(BK)/(SW) Unit:
Standard 2500 set: 500 type network
Nominal Current: 30 mA
Ring Signal: 56 Vac RMS @ 20 Hz

e ADA(2)-W(BK)/(SW) Unit:
Standard 2500 set: 500 type network
Nominal Current: 30 mA
Ring Signal: 56 Vac RMS @ 20 Hz

1.9 Dialing Specifications
1.9.1 Dial Pulse Address Signaling

Standard 2500 set: 500 type network
Nominal Current: 30mA
Ring Signal: 56 Vac RMS @ 20 Hz

e  APR-U(BK)/(SW) Unit/ADA(2)-W (BK)/(SW) Unit:
Standard 2500 set: 500 type network
Nominal Current: 30 mA Signaling

e  PulseRate: 10 £ 0.5pps/20 + 1.0 pps

e  Percent Break: 60 £ 1.5%

o  Interdigit Interval: 10 pps/20 pps 770 ms. ~ 830 ms.

Electra Professional 120
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1.9.2

DTMF Address Signaling

e Frequencies:

Installation Service Manual

Two sinusoidal signals, one from a high group of three frequencies and one

from a low group of four frequencies.
e Frequency deviation:
e Signal level:

Nominal level per frequency:

Minimum level per frequency:

Maximum level per frequency pair:
e Rise time:
® Duration of dual frequency signal:

e Interdigital time:

Lessthan * 1.0 percent

—6~ ~4dBm

Low Group: —10dBm
High Group: ~8dBm
0dBm

Within 5 ms.

100 ms. default/70 ms. minimum

70 ms. default/60 ms. minimum

Nominal High Group
Frequencies (Hz)
1209 | 1336 | 1477
Nominal Low
4 5 6
Group 770
Frequencies (Hz) ggo 7 8 9
941 * 0 #

1.10 Battery Backup

The system has two battery backup functions:

memory backup.

1.10.1

1.10.2

System Backup

one is for system backup and a second for

The system is backed up by a rechargeable battery. This batfery backup
supports all of the system functions for approximately 30 minutes if power fails.

Memory Backup

A backup battery is equipped on the CPU-F( )-20 KTU, VRS-F(4)-11 KTU,

MIF-F(S)-10 KTU, MIF-F(L)-10 KTU,

MIF-F(A)-10 KTU, MIF-F(C)-10 KTU,

and the MIF-F(U)-10 KTU. These batteries, when fully charged, retain the
system memory after a power failure. Refer to Table 2-8 - KTU Battery Backup

Time for the approximate backup times

for the KTUs.

2-10
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Table 2-8 KTU Battery Backup Time

KTUs Approximate Backup Time
CPU-F( )-20 KTU 14 days
VRS-F(4)-11 KTU 1 hour
MIF-F(S)-10 KTU 1 month
MIF-F(L)-10 KTU 1 month
MIF-F(A)-10 KTU 1 month
MIF-F(C)-10 KTU 1 month
MIF-F(U)-10KTU 1 month
1.11 Weights and Dimensions
Table 2-9 Weights and Dimensions
Unit %th’gl'g’t“*g Height Width Depth
37 1bs. 6 oz. 14.4" 15.92" 9.2"
ESF-H-10KSU (17kg) (360 mm) (398 mm) (230 m)
41bs. 13 oz. 14.96" 3.54" 7.09"
PSF-H-20 PSU (2.2kg) (380 mm) (90 mm) (180 mm)
2 1bs. 4.4" 7" 8.8"
DTU-8-( ) (BK)/(WH) TEL (1.6kg) (109.9 mm) (177 mm) (228.7 mm)
21bs. 3 oz. 4.4" 7.9" 8.8"
DTU-16-() (BKY(WH) TEL (1kg) (109.9 mm) (210 mm) (223.7 mm)
21bs. 4 oz. 4.4" ™ 9.1"
DTU-16D-( ) (BK)/AWH) TEL (1kg) (109.9 mm) (177 mm) (229 mm)
2 1bs. 7 oz. 4.4" ™ 8.8"
DTU-32-() (BRY(WH) TEL (1.1kg) (109.9 mm) (177 mm) (223.7 mm)
21bs. 7 oz. 4.4" 7.9" 9.1"
DTU-32D-( ) (BR)/(WH) TEL (1.1kg) (109.9 mm) (201 mm) (229 mm)
DTU-60-( ) (BK)/(WH) 3.51bs. 2.9" 7" 8.5"
CONSOLE (1.6 kg) (74 mm) (177.4 mm) (216 mm)
2 1bs. 3.98" 6.89" 8.81"
ETW-8-( ) (BR)/(SW) TEL (0.9kg) (101 mm) (175 mm) (223 mm)
ETW-16DC-( ) (BK)/(SW) 21bs. 3oz 3.98" 6.89" 8.81"
TEL (1kg) (101 mm) (175 mm) (223 mm)
ETW-16DD-( ) (BK)/(SW) 21bs. 7 oz. 3.98" 8.07" 8.81"
TEL (1.1kg (101 mm) (205 mm) (223 mm)

*  Shipping weight includes the shipping carton.

Electra Professional 120
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Table 2-9 Weights and Dimensions (continued)
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Unit %,hgg’gr;}gg Height Width Depth
ETW-24DS-( ) (BK)/(SW) 2 Ibs. 7 oz. 3.98" 8.07" 8.81"
TEL (1.1kg) (101 mm) (205 mm) (223 mm)
EDW-48-( ) (BK)/(SW) 31bs. 1 oz. 279" 6.89" 8.81"
CONSOLE (L4kg) (69 mm) (175 mm) (223 mm)
ETW-4R-( ) (BK) TEL ons ?{;)z' (& o) (180 (190 mm)
ETJ-1-1 (SW) TEL ﬁiﬁf@ (lgigri';n) (1’?581;:1) (23585;11)
ETJ-1HM-1 (SW) TEL 2 1}:13.]‘:)01 (13'193;;) (13'58,?;;,1) (2338,1;;)
ETE-1-2 TEL (SLT) 1(13_'91;52' (3% ]ij) (12631(:)1;) (ngog;n)
ETE-1HM-2 TEL (SLT) ' (13_'711252' (e%f;) (126321’;:1) (23?605;11)
SLT-F(1G)-10 ADP 0295 Pl (76 mo (120 e
SLT-F(1G)-20 ADP (0_‘;321;g) (42 i(l);) (7%?3;1) (136821’;11)

*  Shipping weight includes the shipping carton.

2-12
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1.12 External Equipment Interface

1.12.1

1.12.2

1.12.3

1.12.4

1.12.5

1.12.6

1.12.7

Music On Hold/Station Back Ground Music (via CPU) (Series 500 or higher)
e Auxiliary Input: 0.6V RMS Signal Level
e Input Impedance: 10K Q

Station Background Music [via COI-F( )-20 KTU or COI-F( )-30 KTU] (Series
500 or higher)

e Auxiliary Input: 0-. 6V RMS Signal Level
e Input Impedance: 600 Q

External Paging (Audio)

e  Output Power: —10dBm Signal Level

e  Output Impedance: 600 Q
e Relay Contact Rating: 500 mA, 24 Vdc

External Tone Ringer/Night Chime Output
. QOutput Level: —10dBm

e  Output Impedance: 600

e Relay Contact Rating: 500 mA, 24 Vdc

SMDR Output
e Female Connector (System Output) Standard RS-232C

PC Connection

e Female Connector (System Output) Standard RS-232C
Relay Contact

o  All Relay Contact Ratings: 500 mA, 24 Vdec

Electra Professional 120
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1.13 Visual and Audible Indications
1.13.1 Tone Patterns Table

Table 2-10 Tone Patterns

Tone Frequency (Hz) Tone Patterns

Dial Tone 350/440 ] '
Second Dial Tone 350/440 ot
Busy Tone 480/620 60

Call Waiting Tone 440 B WO oy T Yy Ty WOy O
Ringback Tone (1) 440/480 i W oy il Sy B
Ringback Tone (2) 440/480 M semorr
Reorder Tone 480/620 120 IPM

e Attendant/Tone Override

¢ Camp-On Tone 440 0.7 sec.

¢ Call Alert Notification 1

o Confirmation 440 N

¢ LCR Dial Tone

0.25 sec. ONx 2 ~ 3} bursts

Error Tone Burst 620 M
Recall Tone 1024 5 T s TN s i e Yy T e B
CO/PBX Ring Tone (1) 480/606 e T e

CO/PBX Ring Tone (2) 480/606 60 IPM

Internal Ring Tone 480/606 ! i) oN e OF— —
Attendant Ring Tone 480/606 gt il ais
Tone Burst 440 jﬂ-ﬁlN
Howler Tone 2400 Continuous 16 Hz modulation

DIT Alert Tone 480/620 ijv_slec ON

CO Ring Transfer 480/606 10 sec ON

1.0 sec, OFF
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1.13.2 Multiline Terminal LED Flash Pattern Table
Table 2-11 Multiline Terminal LED Flash Patterns

LED Condition Color Flash Patterns
) 1) 1]
1-Use Green } + =T E
Busy Red ; .- s :
' Incoming Call Red |wwem m—m o — jom— — ! —_
LineKey |1.Hold Green frmmma— : : : :_
Call Hold Red . : L &
Hold Recall Green | e | lo | S —
Transfer Recall Green |wme —m— {l [ — —_— —
1 1 1
Microphone |ON Red : : : 4:
ICM I-Use Red : L .. E
ICM Incoming Call Red |eem e fom e o — ! J—
Voice Over Broker Red |cmm wveme _E — _..a:_ — .._!__ w— ._...i__ —
¥ ] ] ]
Large LED {Incoming Internal Call Red [ === |l oo _—-——— -
Incoming Outside Call Green (e weme  fome - — — - ! —
Message from Attendant Green ; ' - r
Voice Mail Message Red b : : :
Speaker ON Red : i, L E
System Data Entry Red _—-E E—-——..: :,.__._
T T
Conference in Progress Red . : E 4:
All Conference Red } } -t .
Conference Circuits Used 1 H ! !
Hold Conference Call Red : : | :
ICM CallHold Red L : : '
SPD Confirmation Red |omem o b — e —— | —
Answer Incoming Trunk Red [m— mem joeee em o e | | —
Exclusive Hold Green :L : : :
User Ringing Line Preference| Red . . ; :
Voice Over with Broker's Calll Green | s mem— :._ — ..._J__ — =__. — __L —
Function  |Callback Set Red e - \ — '
ON (to set function) Red ___...i :__.__E e
D- 11 ]
' CallFWD - All Call Set Red |em = i__ i-—_—!_— J!__
LNR/SPD |Other Tenant Green : . ' '
CO Line Key Seized : i ! E
Exclusive Hold Green h ! ! !
BLFor Use, Hold Red ﬁ} lr T :
DSSKey |DND,Call FWD-AllCalls Red : : ! |
Set : | E |
Special Mode Red ——-—‘ }-————: l———
(While pressing FNC key H ! ! !
or going off-line) ! ' ! !
1. R} 1 1
0 0.5 1.0 1.5 2.0 sec.

Electra Professional 120 2-15
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1.13.3 DSS/BLF LED Indications Table
Table 2-12 DSS/BLF LED Indications
Funetion Color Status

Attendant Message Green ON
Idle ——— OFF
Talking (Other) Red ON
Hold Red ON
FWD All (DND) Red (Flashing) ON
Other Use (Multiline Terminal is off-line, station user Red (Flashing) ON
is programming Feature Access/One-Touch keys, etc.)

Incoming Call Red (Flashing) ON
CO line in use Red ON

SECTION 2 HARDWARE REQUIREMENTS
2.1 General Information

Before configuring the system, complete the worksheets in the Electra Professional

120/Level II/Level I1 Advanced Job Specifications Manual. Make sure all types of station

equipment, timeouts, and feature options are considered when completing the

worksheets. System Programming must be understood to properly complete these

worksheets. (Refer to Chapter 5 - Programming in this manual.)

Note: One Electra Professional 120/Level II/Level II Advanced Job Specifications
Manual is included with the CPU-F( )-20 KTU.

The Electra Professional 120 Basic KSU has five interface slots and each Expansion KSU

has five interface slots. Each slot supports up to eight ports. The hardware requirements

dictate the number of ports available for installing station equipment.

When possible, the same type KTUs should be paired together within a cable binder

(25-pair cable binders to the MDF should be used.) This will simplify MDF wiring.

2.1.1  Programming Stations
A maximum of three programming positions are available in the system.
Station equipment, connected to the first two ports of the first ESI-F(8)-21 KTU,
are automatically programming positions and must be ETW-16DC-( )
(BK)/(SW) TEL, ETW-16DD-( ) (BK)/(SW) TEL, ETW-24DS-( ) (BK)/(SW) TEL,
DTU-16D- ( )(BK)/(WH) TEL, or DTU-32D- ( }(BK)/(WH) TEL.
A third programming position becomes available when an MIF-F(S)-10 KTU or
MIF-F(L)-10 KTU, and the Electra Professional 120/Level II/Level 11 Advanced
System Program Technician software are installed.

2.1.2 Attendant Station
A maximum of four Attendant positions can be installed in a system with DCU-
60-( )(BK)/(WH) or EDW-48-( ) (BK)/(SW) Console. Each Attendant Add-On
Console must be supported by an ESI-F(8)-21 KTU. A maximum of four
Consoles can be installed in each system.

2-16 Electra Professional 120
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Determining Required Equipment

221

2.2.2

Station Equipment

Determine the type and quantity of station equipment being installed. The type
of station equipment that is available includes:

DTU-8-( ) (BK)/(WH) TEL - (8-line Multiline Terminal without LCD)
DTU-16-( ) (BKY(WH) TEL  (16-line Multiline Terminal without LCD)
DTU-16D-~( ) (BK)/(WH) TEL (16-line Multiline Terminal with LCD)
DTU-32-( )(BK)Y/(WH) TEL  (16-line Multiline Terminal without LCD)
DTU-32D-( ) (BK)/(WH) TEL (16-line Multiline Terminal with LCD)
ETW-8-( ) (BK)/(SW) TEL (8-line Multiline Terminal without LCD)
ETW-16DC-( )} (BK)/(SW) TEL (16-line Multiline Terminal with LCD)
ETW-16DD-( ) (BK)/(SW) TEL (16-line Multiline Terminal with LCD)

ETW-24DS-( ) (BK)/(SW) TEL (24-line Multiline Terminal with LCD and
built-in Dual Path Adapter)

Single Line Telephone with Message Wait Lamp
Single Line Telephone without Message Wait Lamp
DCU-60-( ) (BK)/(WH) Console

EDW-48-( ) (BK)/(SW) Console

ADA-U Unit Ancillary Device Adapter interface
APR-U Unit Analog Port Ringer interface
HFU-U Unit Handsfree unit

WMU-U Unit Wall mount unit with Multiline Terminal
ADA(1)-W (BK)/(SW) Unit

ADA(2)-W (BK)/(SW) Unit

WMU-W Unit

SLT-F(1G)-10 ADP or SLT-F(1G)-20 ADP

Interface KTUs

A

Slot and System Port Numbers are shown in Figure 2-3 - Electra
Professional 120 Interface Slots and System Port Numbers.

Note: The two fixed slots and the first four slots in KSU3 are not
labeled with the OP designation in Figure 2-3 - Electra
Professional 120 Interface Slots and System Port Numbers. This
is only to show that an MIF-F( )-10 KTU cannot be installed in
these slots. The actual KSUs are labeled with OP.

Electra Professional 120
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136 144 152 160 168
135 143 151 159 167
134 142 150 158 166
P M 133 141 _ 149 157 165
KSU3 S M 132 140 148 156 164
C 131 139 147 155 163
130 138 146 154 162
129 137 145 153 161
IF1 1F2 IF3 IF4 IF5
72 80 88 96 104
71 79 87 95 103
70 78 86 94 102
P M 69 77 85 93 101
KSU2 S 68 76 84 92 100
U C 67 75 83 91 99
66 74 82 90 98
65 73 81 89 97
IF1/0P1 | IF2/0P2 | IF3/OP3 | IF4/OP4 | 1IF5
8 16 24 32 40
7 15 23 31 39
6 14 22 30 38
5 13 21 29 37
KSU1 S 4 12 20 28 36
U 3 11 19 27 35
2 10 18 26 34
1 9 17 25 33
1IF1/OP1 | IF2/0P2 | IF3/OP3 | IF4/0P4 | IF5

Figure 2-3 Electra Professional 120 Interface Slots and System Port Numbers
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B. Telephone and CO Port Numbers
Telephone and CO Ports Numbers are available in the system. The port
numbers are used to count the number of station numbers and trunk
numbers when programming System Data. (Refer to Figure 2-4 - Interface
Slots and System Port Numbers.)
In Table 2-13, the KTUs installed in each slot of an Electra Professional
120are:
Table 2-13 Telephone and CO Port Number Example
Slot KTU
IF1/0P1 DTI1-F( )-10 KTU or DTI-F(A)-20 KTU
IF2/0P2 OPEN
KSU1
IF3/0P3 OPEN
IF4/0P4 ESI-F(8)-21 KTU
IF5 TLI-F(2)-10 KTU
IF1 DT1-F( )-10 KTU or DTI-F(A)-20 KTU
1F2 OPEN
KSU2 IF3 OPEN
IF4 DID-F(4)-10 KTU
IF5 OPEN

Electra Professional 120
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C36 C39 C51
C35 C40 C50
C34 C41 C49
C32 C40 C48 C58
KSU2 C31 C39 -C47 C57
C30 C38 C46 C54
C29 C37 C45 C53
___————__L_——__—E—=J====_—:
IF1 IF2 IF3 IF4 IF5
C8 Ci6 C24 T8
C7 C15 C23 T7
Cé C14 C22 Té
C5 C13 C21 T5
KSU1 C4 C12 C20 T4
C3 Ci1 C19 T3
C2 C10 C18 T2 C26
C1 C9 C17 T1 C25
IF1 IF2 IF3 IF4 IF5

C=  CO Port Number
T =  Telephone Port Number

Note 1: The TLI KTU has four available channels, but only two are used.
Note 2: The DID KTU has eight available channels, but only four are used.

Figure 2-4 Interface Slots and System Port Numbers

C. Interface KTUs

To determine the quantity of interface KTUs required, refer to Table 2-14 -
Number of Required Interface KTUs.
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Table 2-14 Number of Required Interface KTUs

Circuits Maximum
KTU per Calculations/Comments KTIllzs Oper I All?wedl
KTU nsertion Slots
System
COI-F(4)-20KTU 4 Divide the number of CO/PBX/Centrex 14 IF1/0P1~1F4/0P4
COI-F(4)-30 KTU lines being used by 4. ' and IF5
COI-F(8)-20 KTU 8 Divide the number of CO/PBX/Centrex 8 IF1/0P1~1F4/0P4
COI-F(8)-30 KTU lines being used by 8. and IF5
ESI-F(8)-21 KTU 8 Divide number of Multiline Terminals, 12 IF1/0P1~1F4/0P4
Attendant Add-On Consoles, SLT and IF5
Adapters being used by 8.
SLI-F(8G)-21 KTU 8 Divide the number of Single Line 11 IF1/0P1~1F4/0P4
Telephones and/or Voice Mail ports and IF5
being used by 8.
PBR-F(4)-11 KTU 4 PBR Requirements (Refer to Section 1 IF1/0P1~1F4/0P4
D - PBR Requirements on next page .) and IF5
DID-F(4)-10 KTU 4 Divide the number of DID trunks 8 IF1/0P1~1F4/0P4
being used by 4. and IF5
TLI-F(2)-10 KTU 2 Divide the number of Tie lines being 14 IF1/0P1~1F4/0P4
used by 2. and IF5
DTI-F( )-10 KTU 24 The number of T1/FT1 channels being 3 See Note 1
DTL-F(A)-20 KTU used.
ECR-F-11 KTU 8 Relays | Required when installing multiple 1 IF1/0P1~1F4/0P4
zones for external paging, tone ring and IF5
and/or chime.
MIF-F(8)-10 KTU Required when connecting an SMDR 1 OP and/or
printer and/or when using System IF1/0P1~1F4/0P4
Program Technician Software.
MIF-F(L)-10 KTU Required if connecting SMDR printer, 1 OP and/or
using scroll and dial CID feature, IF1/0P1~1F4/0P4
and/or if using System Program
Technician Software and/or LCR. .
MIF-F(A)-10KTU Required for the ACD feature. 1 OP and/or
IF1/0P1~1IF4/0P4
MIF-F(C)-10 KTU Required for the Caller ID feature. 1 OP and/or
IF1/0P1~1F4/0P4
MIF-F(U)-10 KTU Required for the UCD feature. 1 OP and/or
IF1/0P1~1F4/0P4
VRS-F(4)-11 KTU 4 Automated Attendant, DISA, Voice 2 IF1/0P1~1F4/0P4
Prompt and/or Delay Announcement. and IF5
BRT-F (4)-10 KTU 4 Allows connection of up to 4 BRI 8 IF1~IF4 in basic

circuits. Each BRI provides 2 voice
channels. Divide BRI trunks by 8.

and first expansion
KSU

Note 1:

Use slot IF1/0P1 and/or IF4/0OP4 in the Basic KSU, and IF1/0OP1 in the First Expansion KSU.

Electra Professional 120
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PBR Requirements
The Electra Professional 120 system has four channels of built-in PBR
circuits in the CPU-F( )-20 KTU. The PBR circuit can detect DTMF
signals from a Single Line Telephone, facsimile, modem, and voice mail
ports. Incoming DTMF signals can also be detected from a CO trunk by an
Automated Attendant and DISA feature. An optional PBR-F(4)-11 KTU
can only detect DTMF signals from Single Line Telephones, facsimiles,
modems, and voice mail. _
The quantity of PBR-F(4)-11 KTUs that are needed depends on the
number of Single Line Telephones, modems, facsimiles, voice mail ports,
and whether Automated Attendant/DISA trunks are connected to the
system. Up to 24 Single Line Telephones or Automated Attendant/DISA
trunks can be supported by one PBR circuit.
2.3 Installation Example
The following example aids in understanding some of the requirements when configuring
- an Electra Professional 120 system. Refer to Table 2-15 - System Configuration
Example. The equipment used in this example includes:
. 12 CO Lines
° 12 Multiline Terminals, DTU-32D-( } (BK)/(SW) TEL only
° Analog Voice Mail Connection (4 ports)
° SMDR
] External Paging
Table 2-15 System Configuration Example
Device Type Units Quantity
Key Service Unit ESF-H-10 KSU 2
CPU CPU-F()-29KTU 1
MMC MMC-F-11KTU 1
Power Supply PSF-H-20 PSU 2
CO Line COI-F(8)-20KTU 2
Multiline Terminal Interface | ESI-F(8)-21 KTU 2
Multiline Terminal DTU-32D-( ) (BK) TEL 12
Voice Mail Connection SLI-F(8G)-21 KTU 1
SMDR MIF-F(S)-10 KTU 1
External Paging ECR-F-11 KTU 1
2-22 Electra Professional 120
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SECTION 3 KSU INSTALLATION

3.1

3.2

General Information

This section provides the requirements for installing the system. The installer should be
familiar with this section before installing the system.

Site Preparation and MDF/IDF Construction

The technician should plan the installation before actual work begins. Advanced
planning minimizes time, cost, and disruption of customer business. activities.
Additional benefits include flexibility for changes and expansion, efficient maintenance,
and increased customer satisfaction.

3.2.1

3.2.2

3.2.3

Precautionary Information

The following warnings shall be observed during installation:

1. Never install telephone wiring during a lightning storm.

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

3. Never touch uninsulated telephone wires or terminals unless the
telephone line has been disconnected at the network interface.

4.  Use caution when installing or modifying telephone lines.

Site Survey

In most cases, a survey of the customer premise is needed to determine the
placement of the Main Distribution Frame (MDF). A second visit to the site
may be necessary to obtain the exact dimensions of the area selected for MDF,
cable lengths, and possible IDF (Intermediate Distribution Frame) locations.

Collected information about the job site generally permits the MDF to be
partially assembled at the technician shop, which helps to minimize time spent
at the customer premise.

Site Limitations
In selecting a permanent site for the MDF, the technician may encounter
problems such as, but not limited to, the following:

e  Limited space is available and must be used regardless of its suitability.

e The available space may be adequate but may pose one or more
environmental hazards.

o  The proposed location has limitations such as insufficient lighting or the
lack of a suitable ground for grounding the KSUs.

Whatever the nature of the adversities encountered, the technician must make
the necessary decisions to arrive at the best possible solution for installing the
equipment. This document cannot cover all possible situations, precautions,
and actions.

Electra Professional 120
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3.24  Site Selection Conditions

KSU Installation Site:

The following conditions should be met at the site selected for the key service

unit (KSU).

e KSUsare normally wall mounted to protect against accident or flooding.

e The KSU should not be located directly beneath pipes, due to the
possibility of leaks or condensation causing damage to the Electra
Professional 120 system equipment.

® The area where the KSU is to be located must be free of corrosive and
inflammable gases, excessive chemical or industrial dusts, and other
materials that could cause a hazard to personnel or to the proper
functioning of the equipment.

o  Operating ambient temperature and humidity must be within the limits
specified in Section 1.6 - Environmental Conditions.

® The operation of the system is virtually noiseless and allows a wide
selection of installation sites, care should be taken to ensure the KSUs do
not present a hazard to office traffic. For economy, a central location to
minimize cabling is often used.

e The KSU must be located at a site where it can be easily connected to one
to three AC power sources depending on the quantity of KSUs.

®  The Electra Professional 120 KSUs weigh approximately 40 1b. ~ 70 1b.
Therefore, select a strong wall for mounting purposes.

e  Place the KSU according to the following spacing specifications:

Space distance between the KSU and the ceiling: 20 in. or more
Space distance on both sides of the KSU: 12 in. or more
Space distance on front of KSU: 20 in. or more

o  Avoid connection of the KSU to an AC receptacle used in common with any
other device (computer, facsimile machine, copier, etc.).

e  Be sure that there is enough space on the wall to accommodate the wall
mount bracket for any future system expansion.

Telephone Installation Site:

The following conditions should be met at the site selected ‘for Multiline

Terminals.

e Ensure the cable length and line resistance (loop), between the KSU and
the telephones, comply with the specifications shown in Table 2-3
- Multiline Terminal Loop Resistance and Cable Length and Table 2-4
- Single Line Telephone Connection Table Length.

e Some devices require an external power supply. Select a place where they
can be easily connected to an AC outlet.
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MDF Construction

The Main Distribution Frame (MDF) consists of two different types of standard
quick-connect terminal blocks that are mounted on a 3/4-inch plywood
backboard. Mounting these blocks on standoffs for ease of access is
recommended. The recommended blocks are: 66B50, for termination of the
MDF Cable Assembly and 66M50, for termination of the station cables.

The Intermediate Distribution Frame (IDF) requires only the 66 M50 blocks.

Both the MDF and IDF use standard bridging clips for each type of terminal
block. The bridging clips are used to mate the left half of the terminal block
(terminated cable run) to the right half of the terminal block (crossconnection
wire) to the terminal block (crossconnection wire). The bridging clips are also
useful during trouble shooting to help isolate the cable runs and
terminals/telephones from the central equipment and the Central Office
Network from the system. Refer to Figure 2-5 - Typical Full MDF Layout. Also
refer to Section 3.3.3 - Wall Mounting the KSUs.

66B50 66M50 TELCO
_TYPE _ TYPE  RJ21X
HIRININEE NN "N
SOAE A RE —
LIy L | |
minluinEEuinlin —
Basic | fL L Ny ||

KSU

[

w ]

!
=

Figure 2-5 VTypical Full MDF Layout

Electra Professional 120
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3.3 Installing the Electra Professional 120 Basic Key Service Unit (KSU) |
Before installation and cabling of the KSU, observe these precautions:

®  Before starting the work, be sure the PSU power switch is OFF and disconnect the
power cord from the AC outlet.

e Do not directly touch the soldered surfaces of the KTUs with your hands.

3.3.1 Basic KSU (ESF-H-10 KSU)

The ESF-H-10 KSU is the basic system cabinet. There are two fixed slots for the
CPU and MIF KTUs, one PSU slot, a battery installation space, and five
interface slots for the installation of telephones, CO/PBX lines, Tie lines, VRS,
DID, Digital Trunk (T1), BRI trunks (ISDN), PBR, and ECR KTUs. The KSU
can be wall mounted. Refer to Figure 2-6 - Electra Professional 120 Basic KSU.

Figure 2-6 Electra Professional 120 KSU
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3.3.2 Opening the KSU Cover
‘Before wall mounting the KSU, the KSU cover must be removed.

1. Loosen the four cover screws and remove the front cover. Refer to
Figure 2-7 - Removing the KSU Cover.

Figure 2-7 Removing the KSU Cover

3.3.3  Wall Mounting the KSUs
3.3.3.1 Wall Mounting the KSU

Before wall mounting the KSU, the wall mount bracket must be
attached to plywood. Using 3/4-inch fire retardant plywood
backboard is recommended.

1. Using four screws (locally provided), attach the wall mount
bracket to the wall. Refer to Figure 2-8 - Attaching the Wall
Mount Bracket of the KSU to the Wall.

Wall Mount Bracket Dimensions

~_13.84" (393.5mm)
o Lantil 4 Y
AN L/
11.54" o I N\ o
283 mm
Y.L b
Y A N/
o ]
A4
/ o) o

2.72" (69 mm) ‘ ‘/L___
mm) ——I

Figure 2-8 Attaching the Wall Mount Bracket of the Level Il Basic KSU to the Wall
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2. Holding the Basic ESF-H-10 KSU, lower the two hooks that

protrude from the rear of the KSU over the wall mount bracket.
Refer to Figure 2-9 - Attaching the KSU to the Wall Mount
o

Bracket.
o o
o -]
Figure2-9  Attaching the KSU to the Wall Mount Bracket

Using the two provided bolts, secure the KSU to the wall mount
bracket from the bottom. Refer to Figure 2-10 - Securing the

KSU to the Wall Mount Bracket.
L

N
[ 1

Figure 2-10 Securing the KSU to the Wall Mount Bracket

Electra Professional 120
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Adding the Expansion KSU to an Installed System

Loosen the four screws on the front cover and remove the cover panel.
Refer to Section 3.3.2 - Opening the KSU Cover and to Figure 2-11
- Removing the KSU Cover.

]

Figure 2-11 Removing the KSU Cover

Turn the PSU power switch, on the base KSU, to the OFF position and
disconnect the KSU from the power source.

NOTE: The expansion and basic KSU are identical units.

Loosen the screws for the cable access panel at the top and bottom of all
KSUs.

Mount the expansion KSU wall mount bracket to the wall. Note that when
properly mounted the base and expansion wall mount brackets mate
together.

Attach the expansion KSU to the wall mount bracket.

Install the MMC-F-11 in its assigned slot, and connect the ribbon cable to
the CPU-F( )-20. Connect the ground plates that are included in the
expansion kit between the lower and upper KSUs. The adjustable slot
connects to the low KSU.

Connect the expansion KSU batteries and the AC power.
Install the plate and spring included with the expansion kit to the KSU

covers as shown in Figure 2-12 - Installing the Plate and Spring on the
KSU Covers.)

Electra Professional 120
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3.35 Floor Mounting

This unit cannot be floor mounted.

™~

Front Cover

——— o
e

i Plate(1)

']
!
(05— Spring(1)

Front Cover

Figure 2-12 Installing the Plate and Spring on the KSU Covers
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This power supply unit is provided with both the basic and expansion
KSUs. It has a backup interface, accepts 117 Vac and outputs +5V,

—5V, and —24V to the system.

Fuse Replacement:

To replace the fuse(s) in this PSU, first remove the PSU from the
KSU. (Refer to Figure 2-13 - PSF-H-20 PSU Fuse Locations.) Fuse
Flisa 125V, 4A fuse for AC input. Fuse F2 isa 125V, 7A fuse for DC

input.

F2

(DCi

nput)

L

E—H c

H U U

U

h O
N0

)

— |
F1/ _

(AC Input)
=,
:::D [ J
=
Figure 2-13 PSF-H-20 PSU Fuse Locations
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3.3.6.2 Installing a PSF-H-20 PSU in the KSU

1. Mount the PSF-H-20 PSU into the left slot of the KSU and secure
using the two provided bolts. Refer to Figure 2-14 - Installing -
the PSF-H-20 PSU into the KSU.

0 e

iy

Q

Figure 2-14  Installing the PSF-H-20 PSU in the KSU
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2. Using the provided clamp and screw, attach the PSU cable to the
KSU as shown in the following diagram. Refer to Figure 2-15
- Attaching the PSU Cable to the KSU.

ff(

| O

/

Cable Clamp

Figure 2-15 Attaching the PSU Cable to the KSU
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3.3.7  Battery Installation
3.3.7.1  Connecting the Built-In Batteries

1. Connect the two batteries in series. Refer to Figure 2-16 ™
- Connecting the Two PSF Built-In Batteries. '

Red Cord —> @
BlackCord — ©
CAUTION

Be careful not to reverse the €© and © of the batteries.

}

Black

Figure 2-16 Connecting the Two PSF Built-In Batteries

2. Mount the battery hold-down plate and tighten the screw. Refer
to Figure 2-17 - Placing the Batteries in the KSU.

Battery Hold Down Plate

Figure 2-17 Placing the Batteriesin the KSU
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3. Connect the cord to the DC IN connector of the power supply unit.
Refer to Figure 2-18 - Connecting the Batteries to the Power
Supply Unit.

Figure 2-18 Connecting the Batteries to the Power Supply Unit

3.3.7.2 Installing and Connecting Expansion Batteries

1. Take out the original batteries and disconnect the cords from the
batteries. Refer to Figure 2-19 - Connecting Expansion Batteries.

Expansion Battery

<

Figure 2-19  Connecting Expansion Batteries

Electra Professional 120
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Install the expansion batteries outside of the KSU.

Connect the cord to the DC IN on the power supply unit of the
KSU. Refer to Figure 2-20 - Connecting the Expansion Batteries
to the Power Supply.

Figure 2-20 Connecting the Expansion Batteries to the
Power Supply

CAUTION

e Make sure the cord connected to the DC IN, on the power supply
unit, is disconnected before connecting the batteries.

e Be careful not to reverse the @ and © polarities on the batteries.

e When the batteries are connected, be sure the batteries are not in
contact with any metal on the KSU. :
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3.3.8

Grounding Requirements

The KSUs must be properly grounded. The KSU is provided with two
redundant grounding methods. However, only one grounding method should be
used on a system.

1.
2.

A dedicated AC outlet.

Provide a suitable cold water pipe ground in accordance with the local
operating telephone company procedures.

If no water pipe ground is available, a ground rod should be installed in
accordance with the local operating telephone company procedures.

A grounding terminal is provided on the ESF-H-10 KSU. Connect the
grounding conductor to the hexagonal screw with the green colored head
terminal. Refer to Figure 2-21 - KSU Grounding.

Note: The provided ferrite core should be wrapped with the ground cable.

FG Terminal

Ferrite Core E
\

Figure 2-21 KSU Grounding

Electra Professional 120
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SECTION 4 INSTALLING A KEY TELEPHONE UNIT (KTU)
4.1 General Information
411 Installation Precautions
Before installation of the KTUs observe these precautions:

e  To prevent accidental damage to equipment, power should be OFF during
installation and maintenance, uniess this seriously inconveniences the
user.

e The KTUs used in this system make extensive use of CMOS technology.
CMOS technology is very susceptible to static; therefore, extreme care
must be taken to avoid static discharge when handling KTUs.

4.1.2 KTU Installation

1. Make any connections and switch settings on the KTUs before inserting
them in the KSU. Refer to Sections 4.2 - Common Control KTUs,
4.3 - Interface KTUs, and 4.4 - Optional KTUs for the switch settings for
individual KTUs.

2. A switch (MB) is provided on the KTUs (except the CPU and MMC KTUs)
to protect circuitry from any damage during installation. When the
system power is ON (while installing KTUs), ensure the MB switch is
OFF. Refer to Figure 2-22 - KTU Positions on the KSU.

OoN
€| orllB} Ve

Figure 2-22 KTU Positions on the KSU
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3. The component side of all KTUs must face the left side of the KSU when
installed. Ejector tabs are always on the top. Refer to Figure 2-23 -
Removing a2 KTU from the KSU.

CAUTION

When 2 unit is mounted or removed, make sure the power switch of the
KSU is OFF or that the MB switch of the KTU is OFF.

O

D)

———

Figure 2-23 Removing a KTU from the KSU

4.2 Common Control KTUs
421 CPU-F( )-20KTU

The CPU-F( )-20 KTU is the central processing unit (CPU). A 16-bit
microprocessor executes the programs stored on the ROM ICs to control the
whole system, while transferring data to and from other KTUs.

This KTU consists of 2 main control section and a Time Division Switch (TDSW)
section. It also has a built-in external hold tone interface circuit. Other
capabilities include CNF (six, 4-party) circuits, internal MOH source, DTMF
receivers (PBR), and KF (Key Function ) and MF (Multi-Function) registration.

The RAM memory, on the CPU, is backed up with a rechargeable battery, which
retains the memory for approximately 14 days.

This KTU must be installed in the CPU slot of the ESF-H-10 KSU. Only one
CPU-F( )-20 KTU can be installed in the system.

Electra Professional 120 2-39



Februarx 1998

Electra Professional 120/Level II/Level Il Advanced . Installation Service Manual

Switch Settings

Before programming System Data, the BTS switch must be ON to allow
memory retention if a power failure or brownout occurs. Failure to activate the

backup-battery circuit (BTS ON) results in System Data reset to the default S

values, the status of all stations reset to the default values, and the data
programmed on the station to clear, if a power failure or brownout occurs. Refer
to Chapter 5 - Programming in this manual for instructions, if programming
using a Multiline Terminal. Refer to the Electra Professional 120/Level II/Level
IT Advanced System Program Technician Manual (included with the System
Program Technician) for instructions, if programming using a PC.

Anytime a CPU-F( )-20 KTU is installed in the system, the clock/calendar must
be set. This also applies when battery backup fails for any reason.

When the CPU-F( )-20 KTU is removed for long term storage, set the BTS
switch to OFF. This prevents the battery from constantly discharging. The
fully charged battery retains memory contents for approximately 14 days.

Switch RES is the reset switch. When pressed, this switch interrupts all service
in progress, causing a Second Initialization. This switch should not be used
in an operating system unless absolutely necessary.

MOHS INT/EXT selects the MOH source from either an internal or external
source. When the built-in music is used for the MOH source, set this switch to
INT. If an external MOH source is connected, set this switch to EXT. Refer to
Figure 2-24 - CPU-F( )-20 KTU Switch Settings and Table 2-16 - CPU-F( )-20
KTU Adjustments.

IMPORTANT

DIP switch position C is used to set KF or MF mode of operation. Be sure
to set this switch in the desired position before powering up the system.

2-40
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Battery
( o
. y
L ] DIP SW
/
ON D BTS
KF OFF
MF
CN2
“—/
ROM #21 ROM #20
ROM #23 ROM #22
ROM #25 ROM #24
= [~
I:! 1
CN101 //LED
L. RES
D o< TP1
G‘§3°"0<_/ P2
By I
CN4 D - 5V O ——7p3
] MOHV
EXT [ INTle MOHS
] gt MOH/STATION

K j BGM IN

The operation verification LED (LED1) always flashes when the
system is in normal operation, and is on steady when the system is
reset.

Figure 2-24 CPU-F( )-20 KTU Switch Settings
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Table 2-16 CPU-F( )-20 KTU Adjustments

Name of

Initial

Adjustment Item Switch Setting Adjustment
Memory Backup | BTS OFF Should be set to ON to retain system data.
Note:  Set the switch to ON before inserting the unit.
MOH INT/EXT MOHS INT Set the switch to EXT when an external hold tone
source (MOH) is to be used. (Note 1)

MOH Volume MOHV Center To adjust the volume of MOH.
Control

DIPSW A (1) | OFF Not Used
DIP Switch DIPSW B (2) Not Used

DIPSW C (3) | OFF OFF: Multifunction System

ON ON: Key Function System (Note 2)
CN2 N/A Not Used
N4 N/A

Connector C For connecting the CLK-F-21 Unit.

CN1o01 N/A

TP1 N/A Ground voltage check terminal
TP TP2 N/A + 5V voltage check terminal

TP3 N/A — 5V voltage check terminal

Note 1: Internal MOH has two melodies. Select by System Programming melodies:
1. Melody Fair

2. LetItBe

Note 2:

change this switch status.

Refer to Section 1.3.1 - Company Notification. A First Initialization is required to
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MMC-F-11 KTU
The MMC-F-11 KTU is the Module Memory Controller. A 4-bit microprocessor
and controller unit are required for each Expansion KSU. This KTU controls
data transmission between the CPU-F( )-20 KTU and the interface cards
installed in the expansion ESF-H-10 KSU where it is installed.
Switch Settings/LED Indications .
LED1 on this KTU continuously flashes indicating it is receiving power. The
RES button allows this KTU to be reset. This resets the entire KSU where it is
installed. Refer to Figure 2-25 - MMC-F-11 KTU Switch Settings.

e <

Sl

(-

' D€t—— LEDT

RES

GND O]
+5V Cetf—== TP1~3
~ 5V O

Figure 2-25 MMC-F-11 KTU Switch Settings
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Installation

The MMC-F-11 KTU is installed in a fixed MMC slot on the Expansion KSU. .

The mounted ribbon cable is then connected to the CPU-F( )-20 KTU, located on
the Basic KSU. Before installing the MMC-F-11 KTU in the ESF-H-10 KSU,
install the ferrite core to the ribbon cable as shown below. Two ferrite cores are
included in the expansion accessory kit and are to be installed at each end of the
MMC-F-11 ribbon cable. Refer to Figure 2-26 - Ferrite Core Installation to
MMC-F-11 KTU Ribbon Cable. '

Figure 2-26 Ferrite Core Installation to MMC-F-11 KTU Ribbon Cable

CAUTION
This procedure can only be performed when the system power is off.

If a second expansion cabinet is to be installed, the ribbon cable of the MMC-F-
11 KTU in this KSU must be attached to the MMC-F-11 KTU in the first
expansion cabinet. Refer to Figure 2-27 - MMC-F-11 KTU and CPU-F( )-20
KTU Installation.

MMC FERRITE CORE
(INCLUDEDIN

31 EXPANSION
4 ACCESSORY
KIT)

FERRITE CORE

P MMC

CPV

L Mrac

Figure 2-27 MMC-F-11 KTU and CPU-F( )-20 KTU Installation
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4.3 Interface KTUs
43.1 ESI-F(8)-21 KTU

This KTU is an interface for Multiline Terminals, Attendant Add-On Consoles,
and SLT Adapters, SLT-F(1G)-10 ADP. The ESI allows connection of any
combination of eight Multiline Terminals, Attendant Add-On Consoles, or SLT
Adapters.

A maximum of 12 ESI-F(8)-21 KTUs can be installed.

Switch Settings/LED Indications

When the green LED2 is on, the ESI KTU is receiving power. The red LED1
indicates one or more of the eight circuits of the KTU is in use. Switch MB is the
ON/OFF switch for this KTU. Refer to Figure 2-28 - ESI-F(8)-21 KTU Switch

Layout.
N
. ,
TP3
1 —aqy © <
TP2
/
GND ® <€
| TP
+5v & <] LED1
(Red)
LED2
=Dﬁ/ (Green)
ON 2
— MB
OFF '
I "_— AN
* Hlcns
—I<
CH7
— i<
: {licHs
ik
L] - |l icHs
L — 7
| - -\
2l lcHa
I} icH3
18
2} jcH2
—1|<
2 |HcHl
\ l j |/

Figure 2-28 ESI-F(8)-21 KTU Switch Layout
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432  SLI-F(8G)-21KTU

The SLI-F(8G)-21 KTU is an interface for Single Line Telephones. It has a
built-in ringing generator (RSG) and can support eight Single Line Telephones
or Voice Mail ports. If connecting Voice Mail to an SLI-F(8G)-21 KTU, it must -
be assigned in System Programming.

The Single Line Telephone Interface Unit (SLI) provides circuitry for loop
status detection, talk battery, sending ringing signal from the RSG unit to
SLTs, and message waiting. '

Note: The PBR circuits in the CPU-F( )-20 KTU or the PBR-F(4)-11 KTU
are required with Voice Mail or Push Button Single Line Telephone
connection.

A maximum of 11 SLI-F(8G)-21 KTUs can be installed.

Switch Settings/LED Indications

An SLI can support up to eight Single Line Telephones, modems, Voice Mail
ports, or fax ports. This SLI is required when power failure transfer of CO lines
(two maximum per KTU) and/or message wait signaling to Single Line
Telephones is used in the system.

When the green LED1 is on, the SLI-F(8G)-21 KTU is receiving power. When
the red LED2 is on, one or more of the eight circuits of the KTU are in use.
Switch MB is the ON/OFF control for this KTU. Refer to Figure 2-29 - SLI-
F(8G)-21 KTU Switch Layout.

4 P

e
LED2
(Red)
LED1
(Green)
DH
Y
ON ]
.
OFF ' Mg
CN3] 10
- {|cHs
| <
CH7
—IK .
: |ticHe
mls
11 ‘|l {cHs
L‘ ] Ve
CN2 - H)
: CH4
1S
2] lens
1<
CH2
— 1<
<] {cH1
\ |'7 —

Figure 2-29 SLI-F(8G)-21 KTU Switch Layout
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4.3.2.1

Power Failure Backup

Operation if Power Fails

If power fails, the built-in batteries provide full backup of system
operation for 30 minutes. Backup can be longer if using external
(locally provided) batteries (the time depends on the system
configuration and service conditions). If a power failure transfer
(PFT) Single Line Telephone Interface Unit (up to two channels can
be connected to the SLI-F(8G)-21 KTU) is connected, the unit
connects a Single Line Telephone directly to a CO/PBX line to allow
origination and termination of calls. Refer to Figure 2-30 - Power
Failure Backup Flowchart.

Power Failure

Batteries YES
Provided
?
Full system backup provided
during battery operation.
(Note 1)
Power failure YES

transfer Single
Line Telephone
provided ?

CO line and power failure
NO transfer Single Line Telephone
directly connected. (Calls can

be originated and terminated.)
System failure (no calls can be (Note 2)
originated).
47

‘When input power failure has
ended, the system automatically
restores service.

(Note 3)

Note 1: The backup period for the Electra Professional 120 system is
approximately 30 minutes’(with built-in batteries) or longer (external
batteries added).

Note 2: All calls in progress are interrupted when switchover is made to connect
the power failure transfer Single Line Telephone directly to a CO/PBX
line. This occurs after backup batteries expire.

Note 3: If the power switch of the KSU is OFF, the system does not
automatically restore service.

Figure 2-30 Power Failure Backup Flowchart

Electra Professional 120

2-47



Februar'x 1998

CO/PBX |

Electra Professional 120/Level II/Level Il Advanced _

Installation Service Manual

Operation When Input Power Failure Has Resumed

When input power is resumed, the system is automatically reset and
restores service. A call in progress by the PFT Single Line Telephone
is disconnected.

Single Line Telephone for Power Failure Transfer

Only a Single Line Telephone can be used as a power failure transfer
telephone.

Connections:

Connect a CO line and Single Line Telephone for power failure
transfer via the SLI-F(8G)-21 KTU to the COI-F(4)-20 or COI-F(8)-20
KTU. A 4-conductor cable (locally provided) is required to connect
the SLI-F(8G)-21 KTU to the 66 M150 block. Refer to Figure 2-31
- Connecting CO Line and Single Line Telephone for Power Failure
Transfer.

Note: When selecting a Single Line Telephone for power failure
transfer, make sure it matches the dialing type of the CO line
(10 pps, 20 pps, or DTMF) where it will be connected. If
Ground Start trunks are used, a Single Line Telephone with a
ground button must be used.

PFT WITH SLI KTU

SLI

-

coli

PFT1
*-—

PFR1
Channels 1 &2 ¢ R1 SLT
—

Figure 2-31 Connecting CO Line and Single Line Telephone for Power Failure Transfer
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4.3.3

LLT-F(2G)-10 KTU

The Long Line Telephone (LLT) KTU provides for the termination and
operation of up to two Off-Premise Extensions (OPX). Each LLT-F(2G)-10 KTU
has a built-in ring supply generator (RSG). Up to 3000 ohms of loop resistance
(including the Single Line Telephone) is acceptable between the LLT-F(2G)-10
KTU and a Single Line Telephone. The LLT-F(2G)-10 KTU does not support
message waiting. .

A maximum of 14 LLT-F(2G)-10 KTUs can be installed in the interface slots.

Switch Settings/LED Indications

When the green LED1 is on, the LLT-F(2G)-10 KTU is receiving power. When
the red LED2 is on, one or more of the two circuits of the KTU are in use. Switch
MB is the ON/OFF control for this KTU. Refer to Figure 2-32 - LLT-F(2G)-10
KTU Switch Layout.

Note: PBR in the CPU-F( )-20 KTU or PBR-F(4)-11 KTU is required with
Push Button SLT Connection.

LED2

(RED)
LED1
/ (GREEN)

DH
DA
ON
CN3
1] ;
enz | - H)
1[4
: CH2
114
. CH1

Figure 2-32 LLT-F(2G)-10 KTU Switch Layout
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COI-F(4)-20 KTU and COI-F(4)-30 KTU

The Central Office Line Interface Unit (COI) contains circuitry for outside ring
detection, holding, dialing, and control function.

Each COI-F(4)-( ) KTU provides four identical circuits to support up to four CO
trunks which can be any mix of Loop Start or Ground Start, DTMF or Dial Pulse
dialing. In addition, Tip and Ring electrical fuses (posistors) PST101 ~ PST402
are provided to comply with UL 1459 requirements. In addition, the
COI-F(4)-30 has two connectors for mounting the CID-F(8)-21.

A maximum of 14 COI KTUs can be installed.

Switch Settings/LED Indications

The COI-F(4)-20 KTU contains four switches (SW1 ~ SW4) for the selection of
Loop or Ground Start. Each switch is associated with an individual circuit. Red
LEDs (101~401) indicate the status of the circuit. Refer to Figure 2-33 -
COI-F(4)-20 KTU Switch Layout.

The COI-F(4)-30 KTU contains four switches that are designated SW1 ~ SW4
for the selection of trunk type (Loop or Ground Start). Each switch is associated
with an individual circuit. The LEDs are located on the back of this COI KTU.
Red LEDs (1~4) indicate the status of the circuit. Refer to Figure 2-34
- COI-F(4)-30 KTU Switch Layout.

When a Loop Start trunk is connected to a circuit, its associated switch must be
set to LP. If a Ground Start trunk is connected, the switch must be set to GS.

When the green LED (LED]) is on, the COI is receiving power. Switch MB is
the ON/OFF control for this KTU.
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4 \<
(-]
1
LED1
(Green)
ON L Ve
OFF
) Lp I:_ﬁ_lGS PST 402
swa
11 D !
tP E-EGS LED\
] -
SW3 401 P ~—~:
D : | cHa
P L__-j_'c;s 301 ! B
SW2 D A
LEp ! ~— it cH2
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! - |
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SW1 LED [ -
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Figure 2-33 COI-F(4)-20 KTU Switch Layout
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CH4

CH3

CH2

CH1

4.3.5

S )

CN5

LSD CN4

: 1 P Gs sessses

N 1] _LCE':D @ sesssee
T-'Psnm 1 w1 /

Figure 2-34 COI-F(4)-30 KTU Switch Layout

COI-F(8)-20 KTU and COI-F(8)-30 KTU

The Central Office Line Interface Unit (COI) contains circuitry for outside ring
detection, hold, dialing, and control function.

Each COI KTU provides eight identical circuits to serve up to eight CO trunks
which can be any mix of Loop Start or Ground Start, DTMF or Dial Pulse
dialing. Tip and Ring electrical fuses (posistors) PST101 ~ PST802 are
provided to comply with UL 1459 2nd Edition requirements. In addition, the
COI-F(8)-30 has two connectors for mounting the CID-F(8)-21.

A maximum of eight COI KTUs can be installed.
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Switch Settings/LED Indications:

The COI-F(8)-20 COI KTU contains eight switches (SW1 ~ SW8) for the
selection of Loop or Ground Start. Each switch is associated with an individual
circuit. LEDs (101 ~ 801) indicate the status of each circuit. Refer to Figure 2-
35 - COI-F(8)-20 KTU Switch Layout.

The COI-F(8)-30 COI KTU contains eight switches that are designated
SW1 ~ SW8 for the selection of trunk type (Loop or Ground Start). Each switch
is associated with an individual circuit. LEDs (1 ~ 8) indicate the status of each
circuit. The LEDS are located on the back of the COI-F(8)-30 KTU. Refer to
Figure 2-36 - COI-F(8)-30 KTU Switch Layout.

When a Loop Start trunk is connected to a circuit, its associated switch must be
set to LP. If a Ground Start trunk is connected, the switch must be set to GS.

When the green LED (LED1) is on, the COI is receiving power. Switch MB is
the ON/OFF control for this KTU.

~

e LP @GS D

PST 802

%)

SW8 801

LED2
(Red)

LED1
(Green)

LED
701

\N

]
Lp[m]Gs D ! D4
SWe LED N\ ow L "
| oFfl =R
! R
Lp @Gs D : :
LED i D] cHs
SW5 501 ' —1 ¢
: \ B W ey
| —1 <
LP GS D i :
IE LED ! * 1 cHe
swa 401 { P
._L_.l i 5
; | s Jens
smEle 2~ [ =
LED\'\ ‘ l
SW3 301 : : CH4
1
LP IEGS D — B[
LED i —1 <
SW2 201 ! !l | |2
| :
1 ] <
D — . :
LP GS :
IE LED cH
SWi1 101 PST 101 o /

Figure 2-35 COI-F(8)-20 KTU Switch Layout
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Figure 2-36 COI-F(8)-30 KTU Switch Layout
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CID-F(8)-11 Unit

The CID unit detects Caller ID signal from Telco through COI-F(4/8)-30 KTU
for Caller ID trunks connected to the system. This unit works in conjunction
with the COI-F(4/8)-30 KTU and MIF-(C)-10 KTU and is piggybacked on the
COI-F(4/8)-30 KTU.

One CID-F(8)-11 Unit can be installed on each COI-F(4/8)-30 KTU; a maximum
of eight CID-F(8)-11 Units can be installed.

Switch Settings/LED Indications

The CID unit has three switches (SW1-1 ~ SW1-3) and two LEDs. Switches
SW1-2 and SW1-3 are not currently used and should be off. When switch SW1-1
is on (default setting), the system does not detect the time when caller ID is sent
from the Telco. When switch SW1-1 is off, the system does detect this time.
LED1 is currently not being used. When LED2 flashes red, the CID is
communicating with the CPU. Refer to Figure 2-37 - CID-F(8)-11 Unit Switch
Layout.

0 0

LED 1 LED 2

SW1

Figure 2-37 CID-F(8)-11 Unit Switch Layout

Connection to COI-F(4/8)-30 KTU

To connect the CID-F(8)-11 Unit to the COI-F(4/8)-30 KTU, refer to Figure 2-38
- Connecting the CID to the COI, and make the following connections:

e COI CN4toCIDCN1
e COI CN5toCIDCN2

Electra Professional 120
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Figure 2-38 Connecting the CID to the COI

Caller ID Considerations
General

Caller ID service provides the name and telephone number of the calling party
to the called party on a loop start trunk.

Installation

Caller ID is user sensitive; the customer can activate or deactivate this service
by dialing the proper access code and receives a confirmation announcement
from Stored Program Control Switching (SPCS). The SPCS is the Central Office
switching system.

The customer can enter several different access codes to access various functions
and features. If an improper access code is dialed, the customer receives a
reorder tone or special announcement. Caller ID can be denied on a
class-of-service basis.

Caller ID can be provided to customers that use either DTMF or dial pulse
signaling.
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ASCII-coded information is sent from the SPCS to the Customer Premises
Equipment (CPE) on the tip and ring leads of a standard local loop at 1200 bps.
Other parameters are as follows:

Link Type: simplex, two wire

Transmission Scheme: analog, phase coherent frequency shift keying

Logical 1 (Mark): 1200 * 12Hz

Logical O (Space): 2200 + 22Hz

Transmission Rate: 1200 bps

Application of Data: serial, binary, asynchronous

Bit Error Rate: less than 1 in 100,000,000 bits (at switch interface)

Phase Continuity: maintained from initial service to end of message

Transmission Level: -13.5 = 1 dB at point of application to resistive
load of 900 ohms

Bit Duration: 833 * 50 psec (start/stop bit has standard

duration)

The asynchronous protocol should consist of a start bit, an 8-bit data byte, and a
stop bit. Caller ID is transmitted to the CPE in this 10-digit format. Possible
future options may allow Personal Identification Number (PIN) instead of
Caller ID.

Information should be sent in either a single or multiple data message. (Refer
to Figure 2-39 - Data Message Format.)

Single (used for providing Calling Number ID only)

Channel Carrier Message Message Data Checksum
Seizure Signal (2) Type Length Word(s) Word (6)
Signal (1) Word (3) word (4) 6))
Parameter 1 Parameter N .
Maultiple (used for providing both Calling Number ID and Calling Name ID)
Channel | Mark Message | Mark Message |Parameter | Mark Parameter
Seizure | Signal Type Bits Length Type Bits Length
Signal Word (0-10) (0-10)
Mark Parameter | More More Mark More Checksum
»| Bits Word Parameter | Parameter | Bits Messages
(0-10 Words Messages | (0-10)

Figure 2-39 Data Message Format

Electra Professional 120
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A description of each parameter in the message format follows:

1 Channel Seizure Signal

2 Carrier Signal
3 Message Type Word

4 Message Length Word

5 Data Word(s)

6 Checksum Word
7 Parameter Type Word

8 Parameter Length Word

Required Equipment

30 continuous bytes of 01010101 provides a
detectable alerting signal to CPE.

150 ms of logical 1 for line conditioning.

For example, Caller ID is message type 4; message
waiting is message type 10.

Specifies number of bytes to follow; does not
include checksum.

Data to be transmitted. Caller ID form is
WWXXYYZZ followed by the Caller ID, where

WW = Month

XX = Day
YY = Hour (24-hour clock)
Z7Z = Minute

This is the modulo 256 sum of all other words in
the message.

For example, parameter 1 is time; parameter 7 is
name,.

Specifies number of bytes to follow for this
parameter only.

Refer to Table 2-17 - Required Equipment for Caller ID.

Table 2-17 Required Equipment for Caller ID

Equipment Description Quantity
COI-F(4)-30 KTU Caller ID trunk interface board -- lor2~38
COI-F(8)-30 KTU 4-channel board or 8-channel board
CID-F(8)-11 Unit Caller ID signal-detection board 1 per COI-F(4/8)-30 KTU
MIF-F(C)-10KTU Provides Caller ID feature 1 per system
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437 DID-F(4)-10KTU

“The DID KTU provides for the termination and operation of up to four DID
lines. Wink start, delay start, or immediate start are accommodated. Dial
Pulse and DTMF are supported.

A maximum of eight DID-F(4)-10 KTUs can be installed.

Switch Settings/LED Indications

When the green LEDI1 is on, the DID-F(4)-10 KTU is receiving power. Switch
MB is the ON/OFF control for this KTU. LEDs 101 ~ 401 represent the four
individual circuits and their status. A busy line indication lamp (LED 101 ~
LED 401) lights when the associated line (CH1 ~ CH 4) is busy. Refer to Figure
2-40 - DID-F(4)-10 KTU Switch Layout.

Piggyback
e W ( S
] 1]
o301 | i yom
DY
LED 401 \{*3 gj/ }_GE?eLn)
orr HES™ Ve
1
N 16[]
CH3 E B
cH4 _ CN1 - CN2 -
H| L
] B |y
B T
i )

r

This KTU includes a piggybacked package and cannot be separated.

Figure 2-40 DID-F(4)-10 KTU Switch Layout
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4.3.8 TLI-F(2)-10KTU

The TLI KTU provides for the termination and operation of up to two E&M Tie
lines (4-wire E&M, Type I or Type V, 10 or 20 pps, Dial Pulse, or DTMF).
Immediate start, wink start, delay start, and second dial tone signaling are
provided.

A maximum of 14 TLI-F(2)-10 KTUs can be installed.

Switch Settings/LED Indications

Switches SW101 and SW201 allow selection of Type I or Type V for channels 1
and 2, respectively.

Red LEDs 101 and 201 indicate the status of the two associated circuits.

When the green LED (LED1) is lit, the TLI-F(2)-10 KTU is receiving power.
Switch MB is the ON/OFF control for this KTU. Refer to
5.2.3.1 - TLI-F(2)-10 KTU Cable Connections and to Figure 2-41 - TLI-F(2)-10
KTU Switch Layout.

4 P:

LED
201

LED
10

LED1
(Green)

A\

ON |
OFF ' M8

~

— 1< CH2
SW 201 N2 ] J
Typel TypeV () CH1
SW 101 :
ol R

\_ Typel TypeV 4

Figure 2-41 TLI-F(2)-10 KTU Switch Layout
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439  DTL-F()-10 KTU/DTI-F(A)-20 KTU, BRT-F(4)-10 KTU, and CLK-F-21 Unit

4.3.9.1

DTI-F( )-10 KTU/DTI-F(A)-20 KTU

The Digital Trunk Interface (DTI) KTU provides for the termination
of a T1/FT1, 24 DS-0 (Digital Service - Level 0), or fewer line.

A combination of Loop and Ground Start signaling can be used on one
DTI-F( )-10 KTU. DTMF or Dial Pulse dialing is also supported. The
DTI-F(A)-20 KTU also supports Tie lines (E&M) and DID signaling
(Series 300 or higher). Refer to Figure 2-43- DTI-F(A)-20 KTU
Switch Layout.

Up to three DTI KTUs can be installed in the Electra Professional
120 system and must be installed in the IF1/OP1 or IF4/0OP4 slots of
the Basic KSU or the IF1/OP1 slot of the first Expansion KSU that is
installed. If a DTI KTU is used, the interface slot(s) adjacent to the
DTI interface slot may need to be left vacant. The number of slots
that must remain vacant depends on the number of DTI channels
being used. To use this KTU, a CLK-F-21 synchronization unit must
be connected on the CPU-F( )-20 KTU. Refer to Figure 2-49 -
Installing the DTI-F( )-10 KTU or DTI-F(A)-20 KTU in the ESF-H-
10 KSU and Table 2-22 - Required Slots for DTI-F( )-10 KTU or DTI-
F(A)-20 KTU Installation.

When using a second DTI KTU in the Electra Professional 120
system, this KTU must be connected to the first DTI KTU installed in
the system. A third DTI KTU is then connected to the second DTI
KTU that is installed. Refer to Figure 2-51 - Connecting the Cable
Between the DTI-F( )-10 KTUs or DTI-F(A)-20 KTUs and the CLK-
F-21 Unit.

Switch Settings/LED Indications

When the green LED11 is on, the DTI KTU is receiving power. LEDs
1 ~ 8 indicate various statuses depending on the switch setting. The
red LED9 is the operation verification lamp. LED 9 flashes when the
system is operating normally; it is on steady when the system is reset.
Switch MB is the ON/OFF control for this KTU. Refer to Figure 2-42
- DTI-F( )-10 KTU Switch Layout, Figure 2-43 - DTI-F(A)-20 KTU
Switch Layout, Table 2-18 - DTI-F( )-10 KTU/DTI-F(A)-20 KTU
Switch Settings for MB and SW1, Table 2-19 - DTI-F( )-10 KTU/DTI-
F(A)-20 KTU Switch Settings for SW2, and Table 2-20 DTI-F( )-10
KTU/DTI-F(A)-20 KTU LED Indications.
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OoN {Green)
DCNG OFF EI ME
1
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Receive _ _ CN4
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L .1 CN1
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Figure 2-42 DTI-F( )-10 KTU Switch Layout
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Figure 2-43 DTI-F(A)-20 KTU Switch Layout (Series 300 or higher)
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Table 2-18 DTI-F( )-10 KTU/DTI-F(A)-20 KTU Switch Settings for MB and SW1

Electra Professional 120/Level II/Level I1 Advanced

Februarx 1998

Initial
. Switch Setting
Switch e
Position (0 = OFF Adiust
1= ON) justment
MB N/A OFF Power supply to the KTU must be ON during operation.
1 OFF: 0 Loop Back Setting
SWi1-1
0 No Loop Back
2 OFF: 0 0 Future Use
1 Line Loop Back ON
1
3 OFF. 0 \
SW1 4 OFF: 0
5 OFF: 0
6 OFF: 0 > Not Used (Must be 0 when operating.)
7 OFF: 0
Note 1: Alarm Indication Signal (AIS) (also known as blue signal) is provided by the Central Office to
ensure continuity of the output signal. AIS is applied to ensure that no more than 80 consecutive
zeros are transmitted. When a valid signal is available, the AIS may be removed. The AIS isan
unframed, all ones signal. Either the Central Office or far end equipment may busy out an entire
DS-1 facility by sending an AIS. If an AIS is received (and since it is unframed), the Yellow
Alarm is transmitted to the far end.
Note 2: Explanation of Switch Positions:

e SW1-1=0andSW1-2=0

This position is used for normal operation (talking, idle, etc.).

e SWI1-1=0andSW1-2=1

Future Use

¢ SWI1-1=1andSW1-2=0
This position is used to receive patterns, listed for inband line loopback, without framing, to
accommodate embedded equipment that sends unframed control signals. When this position
is set, the data signals that are received by the system are transmitted back to the network.
These data signals are regenerated, by the system, without changing the framing format or
removing any bipolar violations.

e SW1-1=1andSW1-2=1

Not Used
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Table 2-19 DTI-F( )-10 KTU/DTI-F(A)-20 KTU Switch Settings for SW2

Installation Service Manual

Initial
. Switch Setting
Switch s
Position (0 = OFF .
1= ON) Afljustment
MB N/A OFF
1 OFF: 0 If this switch is ON, LED 1 ~ 8 indicates the statusof CH1 ~ 8
of the T'1 (24 DS-0) channel.
2 OFF. 0 If this switch is ON, LED 1 ~ 8 indicates the status of CH9 ~ 16
of the T1 (24 DS-0) channel.
3 OFF: 0 If this switch is ON, LED 1 ~ 8 indicates the status of CH
17 ~ 24 of the T1 (24 DS-0) channel.
SW2 4 OFF: 0 If this switch is ON, LED 1 ~ 8 indicates the status of the alarm
from the T1 trunk.
5 OFF. 0 If this switch is ON, LED 1 ~ 8 indicates the status of the alarm
from the T1 trunk.
6 OFF: ¢
7 OFF: 0 Not Used (Must be 0 when operating.)
8 OFF: 0

Note: If multiple switches are set to ON, the lower numbered switch has the highest priority. (This applies
to SW2-1 ~ SW2-5.)
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Table 2-20 DTI-F( )-10 KTU/DTI-F(A)-20 KTU LED Indications

February 1998

LED

SW2-1 ON
(Note 1)

SW2-2 ON
(Note 1)

SW2-3 ON
(Note 1)

SW2.4 ON
(Notes 2 and 3)

SW2-5ON

(Notes 2, 3, and 4)

LED1

CH1

CH9

CH17

LSA detection

TSC detection

LED2

CH2

CH10

CH18

AIS detection

ESA detection

LED3

CH3

CH11

CH19

OOF detection

LOS detection

LED4

CH4 CH12 CH20 RAI detection

LED5

CH5 CH13 CH21 CRC detection

LED6

CHeé CH14 CH22 BPV detection

LED7

CH7 CH15 CH23 SLIP detection

LEDS8

CH8 CH16 CH24

Note 1:
Note 2:
Note 3:

Note 4:

SW2-1 ~ SW2-3 indicate the status of T1 (24 DS-0) channels.
SW2-4 ~ SW2-5 indicate the status of the T1 trunk alarm.

Explanation of Alarm Conditions:

LED1: Line Synchronization Alarm (LSA) Detection
If the T1 trunk has lost frame synchronization, the LED lights red.

LED2: Alarm Indication Signal (AIS) Detection
If the system is receiving AIS from the T1 trunk, the LED lights red.

LED3: Out-of-Frame Condition (OOF) Detection
If two of the four or five data framing bits that are received are in error, this LED lights
red.

LED4: Remote Alarm Indication (RAI) Detection
If the remote alarm signal is received, this LED lights red.

LEDS5: Cyclic Redundancy Check (CRC) Error Event Detection
If a CRC error has occurred, the LED lights red.

LED6: Excessive Bipolar Violations (BPV) Detection
If an excessive bipolar violation condition is detected, the LED lights red.

LED7: Controlled Slip Event (Slip) Detection

If the difference between the timing of a synchronous receiving terminal and the
received signal exceeds the buffering capability of the synchronous terminal, the LED
lights red.

SW2-5 =1

LED1: Transmit Short Circuit (TSC) detection
LED2: Jitter Attenuator Alarm (ESA) detection

LED3: Lossof Signal (LOS) Detection
Ifthe T1 signal from the trunk is not received, the LED lights red.
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BRT-F(4)-10KTU

This KTU provides four identical circuits to support up to four ISDN
Basic Rate trunks, (S/T Interface, 8 voice channels). Tip and ring
electrical fuses (posistors) PTC1 through PTC16 are provided to
comply with UL 1459 requirements.

A maxzimum of eight BRT KTUs can be installed in the Electra
Professional 120 system.

This KTU has one, 4-positi6n connector for interface to the MDF.

This KTU can be installed in IF1-1F4/OP1-OP4 slots of basic and first
expansion KTUs.

A CLK-F-21 Unit must be installed on the CPU-F ( )-20 KTU to use
the BRT KTU.

® When any other trunk KTU such as COI-F(4/8)-20 KTU, COI-
F(4/8)-30 KTU, TLI-F(2)-10 KTU, or DID-F(4)-10 KTU is
installed in slots to the left of the BRT-F(4)-10 KTU, the BRT-
F(4)-10 KTU is assigned before the other trunk KTU on a first
power on.

e Multipoint connection is not allowed in conjunction with the
BRT-F(4)-10 KTU. Connectors CN11, CN21, CN12,CN22,CN13,
CN23, CN14, and CN24 are set between pin 1 and pin 2 as default
and should be set asis.

@ If DTI KTU is installed, use the clock cable interconnection
required for T1 circuits. Ensure that CLK-F-21Unit jumper S1 is
set for 1.5M. For this case, the BRT KTU is installed without
CLK Unit considerations; clocking is derived from the T1.

To connect the BRT KXTU and the CLK Unit:

Connect BRT-F-(4)-10 KTU CN2 to CLK-F-21 Unit CN3 using the
cable provided with the CLK-F-21 Unit. Refer to Figure 2-44
Connecting the Cable Between the BRT-F(4)-10 KTU and the CLK-
F-21 Unit.

It is unnecessary to connect the second and succeeding BRT KTUs to
the CLK-F-21 Unit.

® Clock cable is not required between 15t and 20d BRT KTUs.

® The BRT KTU connected to the CLK-F-21 Unit must be
connected to live ISDN Basic Rate trunks.
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CN1

BRT-F(4)-10 KTU

Februarz 1998

CN1

2nd BRT-F(4)-10 KTU

CN1

1st BRT-F(4)-10 KTU

\

to CLK Unit

TOCLK CN2
CPUKTU
FMDTI CN3 |
CLK UNIT
FMDTI
CN4
CN4
Figure 2-44

CLK-F-21 Unit

NT1 ISDN
Line

NT1 ISDN
Line

NT1 ISDN
Line

User Provided
Ferrite Core

(wrap cable2 turns)

Connecting the Cable Between the BRT-F(4)-10 KTU and the
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Switch Settings/LED Indications

Refer to Figure 2-45 - BRT-F(4)-10 KTU Switch Layout. The BRT-
F(4)-10 KTU has two switches, SW1 and SW2. SW1 is the ON/OFF
control for the KTU. SW2 has four individual switches that are set
OFF as default, and must be left OFF for operation.

Red LEDs 1 to 8 indicate status of four associated circuits. LED1 and
LEDS5 indicate status of first BRT line. LEDL1 is on after the layer 2
link is established. LED5 is on when the voice path is established on
B1 channel, B2 channel, or both Bl and B2 channels. LED2 and LED
6 provide the same indications as LED1 and LED®6 for the second BRT
line, LED3 and LED7 provide these indications for the third BRT
line, and LED 4 and LEDS8 provide them for the fourth BRT line.

Green LED9 is on when the BRT KTU is receiving power.
CLK-F-21 Unit for the BRT-F(4)-10 KTU

The CLK-F-21 Unit provides sunchronization for ISDN lines
connected to thesystem. For additional information, refer to 4.3.9.3.

™ Dip
4 QG SWITCH
(SW2)
1
e B
ON
ED6
o | HHE Leps D
LED4 D
3
L LED9
LEDT D/ (Green)
D
ON @;-— MB (SW1)
OFF
[0 e
mli
N 14
[T e
- []
D CN 13 —
00 {Jo
CN 22
1 <
CH3
L__I U CN 12 SN P
mli {Jee
CN 21 sup
i L
CN 11 1)
. i

Figure 2-45 BRT-F(4)-10 KTU Switch Layout
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Install BRT-F(4)-10 KTU

1,

Install the BRT-F(4)-10 KTU in slots IF1/0P1 to IF4/0P4 in first
and second cabinets of the 120/Level II Advanced system.

Connect cable between NT1 and BRT KTU. as shown in Figure 3-
86 BRT-F(4)-10 KTU Interconnect.

Install cable between NT1 and ISDN Basic Rate Trunk (U
interface).

Connect BRT U interface to the MDF.
Connect BRT U interface from MDF to the NT1.

Use two twisted-pair cables to connect cable from NT1 (S/T
interface output) to BRT KTU CN1 as shown below.

Pin Name
16 RB4
15 RA4
14 TB4
13 TA4
12 RB3
11 RA3
10 TB3

9 TA3
8 RB2
7 RAZ2
6 TB2
5 TA2
4 RB1
3 RA1
2 TB1
1 TAl

The BRT KTU cannot be connected directly to a Telco providing
the Basic Rate Trunk U interface. An ISDN Termination
Adapter NT1 (locally provided by the customer) must be installed
between Telco and BRT-F(4)-10 KTU.

The maximum distance from the BRT-F(4)-10 KTU to NT1 is 300
feet, using 22 AWG twisted pair cable.

CLK-F-21 Unit

The CLK Unit provides synchronization for T1 and ISDN lines
connected to the system. This unit works in conjunction with the
DTI-F( )-10 KTU, DTI-F(A)-20 KTU, or BRT-F(4)-10 KTU and is
piggybacked on the CPU-F( )-20 KTU.

Only one CLK-F-21 Unit can be installed in either system.
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Switch Settings/LED Indications

LEDL1 lights if the 1.5 MHz clock is not provided from the T1 or ISDN
trunk. LED2 lights if the output clock to the CPU-F( )-20 KTU (16
MHz) is not provided from the CLK-F-21 Unit. Refer to Figure 2-46

- Mounted CLK-F-21 Unit.
Top View :
; ’ \
- I
CPU-F( )-20 KTU [ YW

END 1.SRAIIIBRir LED1 1> % LED1

TST ..l..: ------------- -. 'lll. LED21) 0 LEDZ
"‘: ------------- - haas :l-: :--:

1 N1 s1 C”“:..i .o CNé

CNZ: ] E T CN2

CLK-F-21 Unit CN3. 3 o3

Figure 2-46 Mounted CLK-F-21 Unit
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Connection:

To connect the CPU-F( )-20 KTU and the CLK-F-21 Unit make the
following connections:

e CLKCN1and CPUCNI101
e CLKCN4and CPU CN4

T1 Considerations ‘
IMPORTANT NOTE

Before installing the CLK-F-21 unit in the CPU-F( )-20 KTU, the
S1 strap on the CLK-F-21 unit must be moved from the BRT
setting to the 1.5M setting.

General

T1/FT1 is a physical communications facility (circuit) commonly
referred to as T1/FT1 pipe with 1.544 mbps of bandwidth.

The T1/FT1 pipe can be divided into 24 channels, each rated DS-0
(Digital Signal, Level 0). This is equivalent to 24 or more voice
circuits and/or multiple data channels (leased lines). Each DS-0 is 64
kbps of bandwidth. The carrier uses 8 Kbps of T1/FT1 bandwidth for
network supervision and diagnostics, leaving 1.536 mbps for user
data.

Electrical Specifications

The electrical specifications describe the T1/FT1 interface, the
T1/FT1 cross-connect interface, and the characteristics of the signals
received from and transmitted to the T1/FT1 facility.

1. Support Digital Trunk Type: T1,FT1

2. Support Trunk Signal Type: DTI-F( )-10 KTU:
CO/FX/WATS, Loop and Ground
Start (Determined in System
Programming)

DTI-F(A)-20 KTU:

CO/FX/WATS, Loop and Ground
Start, Tie line (E&M), DID

(Determined in System
Programming)
3. Support Line Coding:* ZCS or B8ZS Method (Determined

in System Programming)

4. Output Characteristics:
Line Rate: 1.544 mbps + —50bps
Line Impedante: 100
Pulse Amplitude (Base to Peak): CCITT G. 703

5. Input Characteristics:

Line Rate: 1.544 mbps + —200 bps

Pulse Amplitude (Base to Peak): 1.5V ~ 3V

Frame Synchronization:* 12-Multiframe *
24-Multiframe *

Input Jitter: CCITTG. 743

Electra Professional 120
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Cable Length from Electra

Professional 120 to CSU: Maximum 655 ft. (with 22
AWGR)

CSU: Channel Service Unit

*  Refer to Notes for explanation.

Notes:

Line Coding '

If zero data is being continuously transmitted over a T1/FT1 trunk,
the end equipment cannot operate normally because there is no clock
synchronization. EIA/TIA-464-A specifies two line coding methods
for normal operation.

1. Zero Code Suppression (ZCS)

2. Bipolar Eight Zero Substitution (B8ZS)
This method depends on the LXC (Local Exchange)/IXC
(Interexchange). The installer must ask the LXC/IXC to
determine whether the configuration is ZCS or B8ZS. The
installer must assign this configuration using Electra
Professional 120 System Programming.

Frame Synchronization

According to EIA/TIA-464-A for 24-channel transmission, there are
two frame configurations: 12-multiframe and 24-multiframe. This
method depends on the LXC/IXC. The installer must ask the
LXC/AIXC to determine whether the configuration is 12- or
24-multiframe. The installer must assign this configuration using
Electra Professional 120 System Programming.

12-Multiframe

This frame has 12-Multiframes and each Multiframe has a
24-channel PCM signal (8 bits/channel) and an F bit (Super Frame
Bit). Refer to Figure 2-47 - 12-Multiframe Configuration and Bit
Assignment.

CH1 CH2 CH 24
F
1{2|3| 4|5 1{2|3] 4|5{6{7|8 1|2|3|4|5|6{7|8

l ____________________
.
A
e
e —
T ——

FRAME1 | FRAME?2 | FRAME 3 FRAME 12
| eonenrmneens !
' 125ps '

Figure 2-47 12-Multiframe Configuration and Bit Assignment
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24-Multiframe

This frame has 24-Multiframes and each Multiframe has a
24-Channel PCM signal (8 bits/channel) and an F bit (Super Frame
Bit). Refer to Figure 2-48 - 24-Multiframe Configuration and Bit

Assignment.
CH1 CH2 CH24
F
112]3|4}5/617i8|1|2|3]4|5]6]7]8 112|131 415|6({7]8
l -------------------
L -
T ——
S
L e
e
FRAME1 | FRAME?2 | FRAME 3 FRAME 24
i ( ............... )E
" 125ps
Figure 2-48 24-Multiframe Configuration and Bit Assignment
Installation
Table 2-21 - Equipment Required for T1 Installation shows the
equipment required for T1.
Table 2-21 Equipment Required for T1 Installation
Equipment Description Quantity
DTI-F( )-10 KTU |24 channels T1/FT1 trunk interface board 1,2,0r3
-OR-
DTI-F(A)-20 KTU
CLK-F-21 Unit T1/FT1 Clock Synchronization Unit 1
Connection cable between DTI and CLK package 1 per DT1 KTU and CLK interface
(4 MHz clock) (included with DTI KTU)
-OR-
1 per DTIKTU and DTIKTU
interface
Installation Cable |Twisted pair transmission cable between DTI and MDF
Connection cable between DTI and CLK 1 per CLK Unit
(1.5 MHz clock) (included with CLK Unit)
CSU Interface equipment between T1 Trunk and DTIKTU |1 per DTIKTU
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To install:

1. Install the DTI-F( )-10 KTU or DTI-F(A)-20 KTU and the
CLK-F-21 Unit in the ESF-H-10 KSU. Refer to Figure 2-49 -
Installing the DTI-F( )-10 KTU or DTI-F(A)-20 KTU in the ESF-
HB-10KSU.

To install the DTI-F( )-10 KTU or DTI-F(A)-20 KTU use
interface slots IF1/OP1 or IF4/OP4 slots on the ESF-H-10 KSU or
the IF1/OP1 slot on the first two ESF-H-10 KSUs installed. Refer
to Figure 2-50 - Installing the DTI-F( )-10 KTU or DTI-F(A)-20
KTU in the first two ESF-H-10 KSUs.

Note: If the DTI KTU is used, the interface slot(s), adjacent to
the DTI interface slot, can be used. The number of slots
that must remain empty depends on the number of DTI

channels being used.
ESF-H-10 KSU
P C i | ] | i
s|QlPlFElF|F|FE]F
U U 1 2 3 4 5
e W VU
0Oj1oO0j0}oO
P] P P P
1 2 3 4
-

T

DTI-F( }-10KTU or DTI-F(A)-20 KTU

Figure 2-49  Installing the DTI-F( )-10KTU or
DTI-F(A)-20 KTU in the ESF-H-10
KSU
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DTI-F( )-10 KTU or DTI-F(A)-20 KTU

Plof(m|i v {1 b1 |

s|lPIM|F|F|F|F]|EF

ulBsjcl1]{213|a]-s
ESF-H-10 KSU VAl WA
olof{o]|o
PlP|P|P
1121]3] 4

plolcl it |t |1 ]

siP|lP|F|F|FI|F|F
A VAl W
ojlo|lo]o
PlPlP]| P
11213 4

\/

DTI-F( )-10 KTU or DTI-F(A)-20 KTU

Figure 2-50  Installing the DTI-F( )-10 KTU or DTI-F(A)-20 KTU in the first
two ESF-H-10 KSUs

Table 2-22 Required Slots for DTI-F( )-10 KTU or DTI-F(A)-20 KTU Installation

No. of DTI-F( )-10 KTU or Required Slots for DTI-F( )-10 KTU
DTI-F(A)-20 KTU Channels Used or DTI-F(A)-20 KTU Installation
1~8 1
9~ 16 2
17 ~24 3

2. Install the cable between the T1/FT1 trunk and the DTI-F( )-10
KTU or DTI-F(A)-20 KTU.

a. Connectthe T1/FT1 trunk to the MDF.
Refer to Table 2-36 - Connection Information/Connection and

Port Relationships.

b. Connect the T1 trunk from the MDF to the CSU.
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To connect the cable from the CSU to CN1 on the DTI-F( )-10
KTU or DTI-F(A)-20 KTU:

(1

(2)

Wrap the cables, provided with the DTI-F( )-10 KTU or
DTI-F(A)-20 KTU, twice (two turns) around a ferrite
core.

Connect the cable from the CSU to CN1 on the
DTI-F( )-10 KTU or DTI-F(A)-20 KTU, using the MDF
Cable Assembly. Refer to 2-51 - Connecting the Cable

" Between the DTI-F( )-10 KTUs or DTI-F(A)-20 KTUs

and the CLK-F-21 Unit.

Notel: The maximum distance from the DTI-F( )-10 KTU

or DTI-F(A)-20 KTU to the CSU is 655 feet, using
22 AWG.

Note2: The customer must purchase the CSU equipment

to install the T1 trunk.

To connect the DTI-F( )-10 KTU or DTI-F(A)-20 KTU and the
CLK-F-21 Unit:

(1)

(2)

(3

4)

Wrap the cables, provided with the DTI-F( )-10 KTU or
DTI-F(A)-20 KTU, twice (two turns) around a ferrite
core,

Connect CN6 and CN4, on the DTI-F( )-10 KTU or
DTI-F(A)-20 KTU, to CN2 and CN3, on the CLK-F-21
Unit, using the provided cable with the DTI-F( )-10
KTU or DTI-F(A)-20 KTU. Refer to Figure 2-51
- Connecting the Cable Between the DTI-F( )-10 KTUs
or DTI-F(A)-20 KTUs and the CLK-F-21 Unit.

When connecting a second DTI-F( )}-10 KTU or
DTI-F(A)-20 KTU, connect CN6 on the second
DTI-F( )-10 KTU or DTI-F(A)-20 to CN5 on the first
DTI-F( )-10 KTU or DTI-F(A)-20 KTU after wrapping
this cable [provided with the DTI-F( )-10 KTU or DTI-
F(A)-20 KTU] twice (two turns) around a ferrite core.

When installing a third DTI-F( )-10 KTU or
DTI-F(A)-20 KTU, follow the same procedure in step 3
for connection between the third and second DTI-F( )-10
KTU or DTI-F(A)-20 KTU. Refer to Figure 2-52
- Example of Three DTI-F( )-10 KTUs or DTI-F(A)-20
KTUs Attached to the CLK-F-21 Unit.

Febrga_:g 1998
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DTIKTU

CN1

CNé

DTIKTU

CN1

DTIKTU

CN1

TOCLK CNé6

CN5

TOCLK CN4

i
i
1
i
! ] CSU T1 Trunk

4 MHz clock

. §7 CSU T1 Trunk

from CLK Unit

1
T..5_:MHZ clock
to CLK Unit

CPU KTU

CLK UNIT

FMDII CN3

FMDTI CN2

CN4

|

Ferrite Core
(wrap cable 2 turns)

CN4

Figure 2-51

Note: If a BRT KTU isinstalled, set CLK
unit jumper to 1.5 (T1). Cable
connection to BRT KTU from CLK Unit
is not required if both DTI and BRT
KTUs are installed.

Connecting the Cable Between the DTI-F( )-10 KTUs or
DTI-F(A)-20 KTUs and the CLK-F-21 Unit
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Figure 2-52 Example of Three DTI-F( )-10 KTUs or DTI-F(A)-20 KTUs Attached to the CLK-F-21 Unit
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4.3.9.5 ISDN Considerations

ISDN trunks connected to the ElectraProfessional 120/Level II/Level
II Advanced system require clock signals the same as T1 trunks.

BRT Without Installed DTIs

IfISDN KTU is installed in a system without DTI KTUs, connect the
clock cable from CN3 on the CLK unit to CN2 on first BRT KTU in
the system. CLK unit CN2isnot used. CLK unit jumper is set to
BRT. '

BRT With Installed DTIs

In this configuration, the ElectraProfessional 120/Level II/Level II
Advanced system derives clocking from the T1. Use connection
scheme in Figure 2-51. CLK unit jumper is set to 1.5M. Cable
connection is not required between the BRT KTU and the CLK unit
or any DTI KTU.

Optional KTUs

44.1

PBR-F(4)-11 KTU

The Push Button Receiver (PBR) KTU detects and translates DTMF tones
generated by Single Line Telephones, modems, or facsimile machines. This
KTU is required if the four built-in PBR channels (CPU) are not enough to
support all single line devices of the system.

Only one PBR-F(4)-11 KTU can be installed.

Switch Setting/LED Indications

When the green LED]1 on the PBR-F(4)-11 XTU is on, the KTU is receiving
power. When red DTMF signal-indication LED2 is on, one or more DTMF
signal receiver circuits are receiving DTMF signals. Switch MB is the ON/OFF
control for this KTU. Refer to Figure 2-53 - PBR-F(4)-11 KTU Switch Settings.
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LED2
(Red)
LED?
D (Green)
— S3 D
e
— S2
11
— S1
\ _/
Figure 2-53 PBR-F(4)-11 KTU Switch Settings
If adjustment to the DTMF signal detection level isrequired, adjust using strap
wire S1 ~ S4. Refer to Table 2-23 - DTMF Signal Adjustments.
Table 2-23 DTMF Signal Adjustments
Strap
Option Wire ;) i?.mlt Adjustment
Settings eutings
DTMF signal | Strap wires: | Strapping | Default settings are done to allow reception
receiving S1~84 wires of —34 dBm ~ —4 dBm DTMF signals. To
gain connected increase the receiving gain, cut the strap
wires (—42 dBm ~ —12 dBm DTMF signals
can be received).
S1: Channel 1 receiving gain
S2: Channel 2 receiving gain
S3: Channel 3 receiving gain iy
S4: Channel 4 receiving gain 4
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4.4.2

VRS-F(4)-11 KTU
The VRS-F(4)-11 KTU provides record/playback of voice messages for the
Automated Attendant, Voice Prompt, and Delay Announcement features.

A maximum of two VRS-F(4)-11 KTUSs can be installed.

Each VRS-F(4)-11 KTU has four record/playback channels. The maximum
recording time of each channel is 240 seconds. The recording time for each
channel can be divided as follows:

e 15sec. * 16 messages = 240 sec.
e 30sec. * 8 messages = 240sec.
e 60sec. % 4messages = 240sec.
e 120sec. * 9messages = 240sec.

Switch Settings/LED Indications

SW1, on both the Main and Expansion PCBs, controls battery power for memory
backup. These must be turned ON for retention of VRS memory for this KTU if
power fails.

Note: Do not separate the Main or Expansion PCBs.

LEDs 1 and 2 (on the Main PCB) represent channels 1 and 2. LEDs 1 and 2 (on
the Expansion PCB) represent channels 3 and 4. These LEDs light red when in
use (recording or playing messages). When the green LED 3 on the VRS-F(4)-11
KTU is on, the KTU is receiving power. Switch MB is the ON/OFF control for
this KTU. Refer to Figure 2-54 - VRS-F(4)-11 KTU Switch Layout.

Electra Professional 120
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Figure 2-54 VRS-F(4)-11 KTU Switch Layout
44.3 ECR-F-11KTU

The ECR-F-11 KTU provides two RCA jacks and eight relay contacts. Three of
the eight relays are used for External Paging contact, one is used for Night
Chime contact, and the other four are used for External Tone Ringer. One of the
two RCA jacks is used for External Tone Ringer/Night Chime audible output.
The other RCA jack is used for External Paging audible input/output. Refer to
Figure 2-55 - ECR-F-11 KTU Switch Layout and Table 2-24 - ECR-F-11 KTU
Connectors/Adjustments.

Only one ECR-F-11 KTU can be installed in either system.

Switch Setting/LED Indications

When the green LED1 on the ECR-F-11 KTU is on, the KTU is receiving power.
Switch MB is the ON/OFF control for this KTU. Refer to Figure 2-55 - ECR-F-
11 KTU Switch Layout and Table 2-25 - ECR-F-11 KTU Optional Device
Connection Terminals.
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Figure 2-55 ECR-F-11 KTU Switch Layout
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Table 2-24 ECR-F-11 KTU Connectors/Adjustments

Adjustment Name of Initial .
Item Switch Setting Adjustment

External Tone Ringer JK1 N/A To connect the External Speaker for
External Tone Ringer/Night Chime

External Paging JK2 N/A To connect the External Speaker for
External Paging

External Tone VR1 Center To adjust the External Tone Output Level

Ringer/Night Chime

Volume Control

Table 2-25 ECR-F-11 KTU Optional Device Connection Terminals

Pin No. Terminal Name Function
16 8 RM
15 SRC External Tone - Ringer 4
14 7RM
13 TRC External Tone - Ringer 3
12 6 RM
11 6RC External Tone - Ringer 2
10 5RM
9 5RC External Tone - Ringer 1
8 4RM
7 4RC Night Chime
6 3RM
5 3RO External Paging - Zone C
4 2RM
3 9 RC External Paging - Zone B
2 1RM
1 L RC External Paging - Zone A

444

MIF-F(S)-10 KTU

The MIF KTU serves two purposes: it allows the connection of a personal
computer to perform System Programming and up/down loading of System
Data, and it provides Station Message Detail Recording (SMDR) to be output
via the RS-232 cable to a printer. Refer to Figure 2-59 - SMDR Print Formats.
These two functions can be operated at the same time.
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Only one MIF-F(8)-10 KTU can be installed in either system. Refer to the
Electra Professional 120/Level II/Level II Advanced System Program Technician
Manual (included with the System Program Technician software) for
programming instructions using a PC.

Switch Settings/LED Indications

When the green LED1 is on, the MIF-F(S)-10 KTU is receiving power. When
the red LED2 flashes, the MIF is exchanging data communications with the
system CPU. When the red LED3 is on, the SMDR function is outputting a call
record. Refer to Figure 2-56 - MIF-F(S)-10 KTU Switch Layout. Switch MB is
the ON/OFF control for the KTU. Also refer to Table 2-26 - MIF-F(S)-10 KTU
Switch (SW3) Settings for PC and MNP Modem Connections, Table 2-27 -
MIF-F(8)-10 KTU Switch (SW4) Settings for Prints, Table 2-28 - MIF-F(S)-10
KTU - DTE PC or Printer Connections, and Table 2-29 - MIF-F(S)-10 KTU -
DCE MNP Modem Connections.
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f ~~
o
ON
L 1 OFF LED3
(Red)
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:Dj A1
{Green)
s
on s——— MB
ofe L=F
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OFF OFF
123 456 78 123 456 78
\\ Dip Switch
(Printer) |
1]
Dip Switch
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Computer/Modem)
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m II{E CN8 Output)
CN 10
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E \ Connection
(only for PCor
\§ -/ Modem)

Figure 2-56 MIF-F(S)-10 KTU Switch Layout
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Table 2-26 MIF-F(8)-10 KTU Switch (SW3) Settings for PC and MNP Modem Connections

Switch
rs N/OFF
Position %e t{t?n g Description
(SW3)
1 OFF. 0 Connection to CN7
ON: 1 0: PC Direct
1: MNP Modem Connected
2 OFF. 0 Not Used
ON: 1
3 OFF: 0 Not Used
ON: 1
4 OFF. 0 Not Used
ON: 1
5 OFF: 0 Parity and Stop Bits:
ON: 1
SW3-5 SW3-6 Parity Stop Bits
] 0 None 2
6 OFF. 0O 0 None 1
ON: 1 0 1 Even 1
1 1 Odd 1
7 OFF: 0 Baud Rates:
ON: 1
SwW3-7 SwW3-8 RS-232C
0 (4] 9600 bps
8 OFF: 0O 1 0 4800 bps
ON: 1 0 1 2400 bps
1 1 1200 bps
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Table 2-27 MIF-F(8)-10 KTU Switch (SW4) Settings for Printers
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Switch
Position %fégF Description
(SW4) €
1 OFF: 0 Mode Setting:
ON: 1 0:  Operation Mode
1: Test Mode:
Note: Operation of MIF stops when set
to the Test Mode.
2 OFF: 0 Not Used
ON: 1
3 OFF. O Not Used
ON: 1
4 OFF:. 0 Data Bits (RS-232C for Printer)
ON: 1 0: 8-bit
1. 7-bit
5 OFF: 0 Parity and Stop Bits:
ON: 1 SW4-5 | SW4-6 Parity Stop Bits
0 0 None 2
8 OFF: 0 1 0 None 1
ON: 1 0 1 Even 1
1 1 0Odd 1
7 OFF: 0 Baud Rates:
ON: 1
SwW4-7 Sw4-8 RS-232C
0 0 4800 bps
8 OFF: 0 1 0 2400 bps
ON: 1 -
0 1 1200 bps |
1 1 300 bps

Electra Professional 120
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Table 2-28 MIF-F(8)-10 KTU - DTE PC or Printer Connections
MIF (CN7&CN8) | — o S}égg%gt PC or Printer
: able
FG(FQG) 1} - 1 FAOFG 1 | - 1 (FQRFG
RXD(RD) 5 « | 2 (SDTXD 2 —-<-- |2 (SD)TXD
TXD(SD) 4 — |3 ([RDRXD 3 -->-- 13 (RD)RXD
CTS(CS) 6 «<— | 4 (RSRTS 4 --<-- |4 (RS)RTS
RTS(RS) 3 — |5 (CSCTS 5 -->-- |5 (CS)CTS
DTR(ER) 7 — | 6 (DR)DSR 6 -->--—- {6 (DR)DSR
SG(SG) 8 | - 7 (SKRSG 7 e 7 (SK)SG
DSR(DR) 2 20 (ER)DTR 20| ---<--- }20 (ER)DTR
DCD(CN10) <~ | 8 (CDIDCD 8 --<-- |8 (CD)DCD
Note: The arrows show the direction of data flow during operation.
Table 2-29 MIF-F(S)-10 KTU - DCE MNP Modem Connections
MIF (CN7) — nﬁife?:l?ll; II{gSv-;gsZe MNP Modem
able
FG(FG) 1 | - 1 FAFG 1| - 1 (FQFG
RXD(RD) 5 « |2 (SDTXD 2 e 3 (RD)RXD
TXD(SD) 4 — |3 (RDRXD 3 > 2 (SD)TXD
CTS(CS) 6 «— |4 (RORTS 4 L 5 (CS)CTS
RTS(RS) 3 — |5 (CSCTS 5 - 4 (RS)RTS
DTR(ER) 7 — | 6 (DR)DSR 6 - 20 (ER)DTR
SG(SG) 8 | - 7 SB®SG T | - 7 (SKR)SG
DCD(CN10) 8 (CD)DCD 38 L e g8 (CD)YDCD
DSR(DR) 2 20 (ER)DTR 20 e 6 (DR)DSR
Note: The arrows show the direction of data flow during operation.
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Installation

The MIF-F(S)-10 KTU can be installed into an Option Slot (OP) or into one of
the four Interface/Option Slots (IF1/OP1 ~ IF4/0OP4), in the ESF-H-10 KSU.
This KTU is shipped with two cable assemblies (MIF cable assembly). One end
of each cable has an RJ45 (8-pin) connector. The other end of the cable
terminates at an RS-232 connector. This connector must be mounted on one of
the above mentioned KSUs.

After installing the KTU, connect the RJ45 pin connectors to CN8 or CN7 into
the MIF-F(S)-10 KTU. When connecting a PC, connect the small connector on
the MIF Cable Assembly to CN10 on the MIF-F(8)-10 KTU, then remove the
RS-232 connection bracket from the KSU and attach the RS-232, on the MIF
Cable Assembly, to the RS-232 connection bracket using the screws on the
RS-232 connectors. Refer to Figure 2-57 - Connecting the MIF Cable Assembly
and the MIF-F(S)-10 KTU to the ESF-H-10 KTU.

Figure 2-57 Connecting the MIF Cable Assembly and the MIF-F(S)-10
KTU to the ESF-H-10 KSU

Electra Professional 120
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Printer Connection for SMDR

Required Equipment:

1. MIF-F(S)-10 KTU with the NEC provided MDF Cable Assembly
2. RS-232 Straight Cable

3. Standard Printer

To install: ‘
1.  Set SW4 DIP switch to adjust for the printer on the MIF-F(S)-10 KTU.
2.  Install the MIF-F(S)-10 KTU into the KSU.

3. Connect the MIF Cable Assembly to CN8 on the MIF-F(S)-10 KTU and the
Basic KSU. Refer to Figure 2-57 - Connecting the MIF Cable Assembly
and the MIF-F(8)-10 KTU to the ESF-H-10 KSU.

4. Connect the standard printer using the straight RS-232 cable.
Turn the MB switch, on the MIF-F(S)-10 KTU, to the ON position.
Program Memory Blocks: System Mode (LK1) SMDR/LCR (LK5) No. 02,
13, 14, 25, and 26.

PC or MNP Class 5 Modem Connection for Electra Professional 120 System
Program Technician Software:

The information given in this section is a basic overview of System
Programming using a PC. For specific information, refer to the Electira
Professional 120/Level II/Level II Advanced System Program Technician
Manual (included with the Electra Professional System Program Technician
software). Also, refer to Figure 2-58 - MIF-F( ) -10 KTU Direct and Remote
Connections, Figure 2-59 - SMDR Print Formats, and Figure 2-60 - SDMR Print
Formats Item Numbers.

Required Equipment:

1. MIF-F(S)-10 KTU with NEC provided MIF Cable Assembly

2. RS-232 straight cable (for direct connection) or reverse cable (for remote
connection)

3. IBMP® or IBM compatible PC with 286 or higher and MS-DOS® Version 3.3
or higher:

4. NEC Electra Professional Level II and Level II Advanced System Program
Technician Software

5.  Standard dot matrix printer (if required for printing job specifications or
station labels)

6. MNP Modem Class 5 or higher (required for remote connection)

To install:
1. Set SW3 DIP switch to adjust for a PC or modem on the MIF-F(S)-10 KTU.
2.  Install the MIF-F(S)-10 KTU into the KSU.

3. Connect the MIF Cable Assembly to CN7 and CN10 on the MIF-F(8)-10
KTU and the KSU. Refer to Figure 2-57 - Connecting the MIF Cable
Assembly and the MIF-F(S)-10 KTU to the ESF-H-10 KSU.

1 The following are registered trademarks of the following companies:  IBM of International Business Machines. MS.DOS of Microsoft Corporation.
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4,  Connect the PC using a straight RS-232 cable or connect the MNP modem
using a reverse RS-232 cable.

5. Place the MB switch, on the MIF-F(S)-10 KTU, to ON.

Direct Connection: PCand System

Basic KSU
OP Slot or
IF1 ~ IF4
MIF Cable
Assembly

MIF-F()-10 KTU

|
CN7 | ieemeamionmanas PC
cnio [ E u/= ? Printer

(RS-232)
Straight Cable

Remote Connection: MNP Modem Used

Basic KSU
PC
OPSlotor Printer
IF1 ~ IF4 ?
MIF Cable
MIE-F()-10 KTU Assembly Straight
B Ba—

t Cable

- .
CN10 .IL=: MNP 5 MNP 5
J / Modem co Modem

(RS-232)
Reverse Cable

Figure 2-58 MIF-F( )-10 KTU Direct and Remote Connections
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1. Outgoing Call

07/03/92 09 :00 08-05-12 oG 123
A B C D E
00:15:32 102B85167537000
G H
2. Outgoing Call (LCR)
07/03/92 09 :00 08-05-12 oG 123
A B C D E
00:15:32 102885167537000
G H
LCR
K
3. Incoming Call
07/03/92 09:00 05-12 1C 123
A B C D E
00:15:32 9727517622
G H
4. DISA (Both incoming and outgoing are printed)
07/03/92 09 :00 05-12 I1C 999
A B C D E
00:15:32
G
D100
J
07/03/92 09:00 08-05-12 oG 999
A B C D E
00:15:32 102885167537000
G H
1234567890 D100
I dJ

Installation Service Manual

d

Note 1: Example number 4, above, isthe SMDR output format when the incoming caller hangs up first.
If the called party hangs up first, the SMDR output information is reversed.

Note 2: A ~ K are the printout item numbers. The temporary station number is 999,
Refer to Figure 2-60 - SMDR Print Formats Item Numbers.

Figure 2-59 SMDR Print Formats

2_.09
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The following provides an explanation of each item that appears on the SMDR printout.
A.  Start Date: 07/03/92

07 = month
03 = day
92 = year
B. Start Time: 09:00
09 = hour
03 = minute
C. Trunk Information: 08-05-12
08 = Route Advance Block
05 = Trunk Group
12 = Trunk Number
D. Type of Call:
IC = Incoming Call
OG = Outgoing Call
ICC = Conference on Incoming Call

OGC = Conference on Outgoing Call
IT = Transferred Incoming Call
OT = Transferred Outgoing Call
ITC = Conference on Transferred Incoming Call
OTC = Conference on Transferred Outgoing Call
E. Station Number: 123
This number depends on whether the system is set as 2-, 3-, or 4-digit station number in System
Programming.
F. Transferred Station Number: 234
This number depends on whether the system is set as 2-, 3, or 4-digit station number in System
Programming.
G. Call Duration: 00:15:32

00 = hour
15 minute
32 = seconds

H. NumberDialed: 102885167537000 (outgoing call)
Caller ID: 972 7517622 (incoming call)
Maximum number of characters is 24.

I Account Code Eniry: 1234567890
Maximum number of characters is 16.

Forced Account Code: A1234567890
If Account Code and Forced Account Code are entered, SMDR Prints: 1234567890 A1234567890

Maximum number of characters is 13.
J. Station Number of the DISA Caller
Maximum number of characters is 4.
K. LCR
LCR = Least Cost Routing
Figure 2-60 SMDR Print Formats Item Numbers
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MIF-F(L)-10 KTU

The MIF-F(L)-10 KTU allows the connection of a personal computer to perform
System Programming and up/down loading of System Data, provides Station

Message Detail Recording (SMDR) to be output via the RS-232 cable to a serial =~ -
printer, provides Least Cost Routing (LCR) ability, and supports scroll and dial -/

out using Caller ID.

Only one MIF-F(L)-10 KTU can be installed in either system. Refer to the
Electra Professional 120/Level II/Level II Advanced Least Cost Routing Manual
(included with the Electra Professional 120/Level II/Level II Advanced Least
Cost Routing software) for LCR instructions. Refer to the Electra Professional
120/Level Il/Level II Advanced System Program Technician Manual (included
with the Electra Professional System Program Technician software) for
programming instructions using a PC.

Switch Settings/LED Indications

When the green LED1 is on, the MIF-F(L)-10 KTU is receiving power. When
the red LED2 is flashing, the MIF is exchanging data communications with the
system CPU. When the red LEDS is on, the SMDR function is outputting a call
record. Refer to Figure 2-61 - MIF-F(L)-10 KTU Switch Layout. Switch MB is
the ON/OFF control for this KTU. Also refer to Table 2-30 - MIF-F(L)-10 KTU
Switch (SW3) Settings for PC and MNP Modem Connections, Table 2-31
- MIF-F(L}-10 KTU Switch (SW4) Settings for Printers, Table 2-32 - MIF-F(L)-
10 KTU - DTE PC or Printer Connections, Table 2-33 - MIF-F(L)-10 KTU - DCE
MNP Modem Connections.

2-94
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Battery Battery Backup
Backup Switch(SW2)
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33
oN El;e——— MB
OFF
Sw3 Swa
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123 456 78 123 456 78
\\ DIP Switch
(Printer)
L]
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Computer/Modem)
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/( Ccl)n?ection ]
only for SMD
m ERED Output)
CN10 Cable
G CN7 =~ Connection
/ {only fgr P§ or
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N\ ) y
2-Pin MIF Cable Connector Connection (For Modem)
Figure 2-61 MIF-F(L)-10 KTU Switch Layout
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Table 2-30 MIF-F(L)-10 KTU Switch (SW3) Settings for PC and MNP Modem Connections

Switch
Position %ft’gng Description
(SW3)
1 OFF:. 0 Connection to CN7
ON: 1 0: PC Direct
1: MNP Modem Connected
2 OFF: 0 Not Used
ON: 1
3 OFF: 0 Not Used
ON: 1
4 OFF. 0 Not Used
ON: 1
5 OFF: 0 Parity and Stop Bits:
ON: 1
SW3-5 SW3-6 Parity Stop Bits
0 0 ‘ None 2
6 OFF. 0O 1 0 None 1
ON: 1 0 1 Even 1
1 1 Odd 1
7 OFF: 0 Baud Rates:
ON: 1
SW3.-7 SW3-8 RS-232C
0 0 9600 bps
8 OFF: 0 1 0 4800 bps
ON: 1 0 1 2400 bps
1 1 1200 bps
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Table 2-31 MIF-F(L)-10 KTU Switch (SW4) Settings for Printers

February 1998

Switch

Position %ft/gF Description
(SW4) g
1 OFF: 0 Mode Setting:
ON: 1 0:- Operation Mode
1: Test Mode:
Note: Operation of MIF stops when set
to the test mode.
2 OFF: 0 Not Used
ON: 1
3 8?\; F (i) Not Used
4 OFF: 0  |Data Bits (RS-232C for Printer)
ON: 1 0: 8-bit
1: 7-bit
5 OFF: 0 Parity and Stop Bits:
ON: 1 SWi.5 | SW4-6 Parity Stop Bits
0 0 None 2
6 OFF: 0 1 0 None 1
ON: 1 0 1 Even 1
1 1 0dd 1
7 OFF: 0 Baud Rates:
ON: 1
SwW4.7 SW4-8 RS-232C
0 0 4800 bps
8 OFF: 0 1 0 2400 bps
ON: 1
0 1 1200 bps ‘
1 1 300 bps

Electra Professional 120
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Table 2-32 MIF-F(L)-10 KTU - DTE PC or Printer Connections

MIF (CN7&CN8) | — wur e‘;f&‘;’ 5993 | PCor Printer
Cable
FG(FG) T 1 (FQFG 1| - 1 (FOFG
RXD(RD) 5 — |2 SDTXD 2| —<— |2 (SDTXD
TXD(SD) 4 > |3 (RDRXD 3 | —>- |3 (RD)RXD
CTS(CS) 6 « |4 (RSRTS 4 | —-<- |4 (RSRTS
RTS®RS) 3 —~ |5 @©CTS 5| —>- |5 (CSCTS
DTR(ER) 7 —~> |6 (DRDSR 6 | —>— |6 (DRDSR
SG(SG) g | 7 (S®SG T | 7 (S®SG
DSR(DR) 2 20 (ERDTR 20| -—<-— |20 (ER)DTR
DCD(CN10) — |8 (©DDCD 8 | —<— |8 (CDDCD

Note: The arrows show the direction of data flow during operation.

Table 2-33 MIF-F(L)-10 KTU - DCE MNP Modem Connections

mrewn |~ | MIECMe | RSEE | e voden
able

FG(FQ) N I 1 F@FG 1] - 1 (FQ)FG
RXD(RD) 5 <~ |2 (SDTXD 2 L e 3 (RD)RXD
TXD(SD) 4 —> | 3 (RDRXD 3 —>ee 2 (SD)TXD
CTS(CS) 6 « | 4 (RSRTS 4 e e 5 (CS)CTS
RTS(RS) 3 - 5 (CSCTS 5 e 4 (RS)RTS
DTR(ER) 7 — 6 (DR)DSR 6 > 20 (ER)DTR
SG(8G) 8 ] - 7 (SGSG 71 e 7 (8G)SG
DCD(CN10) « 8 (CD)DCD 8 e 8 (CD)DCD
DSR(DR) 2 «— 20 (ER)DTR 20 e 6 (DR)DSR

Note: The arrows show the direction of data flow during operation.
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Installation

The MIF-F(L)-10 KTU can be installed into an Option Slot (OP) or into one of
the four Interface/Option Slots (IF1/0P1 ~ IF4/OP4), in the ESF-H-10 KSU.
This KTU is shipped with two cable assemblies (MIF cable assembly). One end
of each cable has an RJ45 (8-pin) connector. The other end of the cable
terminates at an RS-232 connector. This connector must be mounted in the
KSU. Refer to Figure 2-62 - Connecting the MIF Cable Assembly and the MIF-
F(L)-10 KTU to the ESF-H-10 KSU.

Figure 2-62  Connecting the MIF Cable Assembly and the MIF-F(L)-10 KTU
to the ESF-H-10 KSU
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Printer Connection for SMDR

Required Equipment:

1. MIF-F(L)-10 KTU with the NEC provided MDF Cable Assembly

2. RS-232 Straight Cable

3. Standard Printer

To install: .

1. Set SW4 DIP switch on the MIF-F(L)-10 KTU to adjust for the printer.

2. Install the MIF-F(L)-10 KTU into the KSU.

3. Connect the MIF Cable Assembly to CN8 on the MIF-F(L)-10 KTU and the
KSU. Refer to Figure 2-62 - Connecting the MIF Cable Assembly and the
MIF-F(L)-10 KTU to the ESF-H-10 KSU.

4. Connect the standard printer using the straight RS-232 cable.

Turn the MB switch on the MIF-F(L)-10 KTU to the ON position.

6. Program Memory Blocks: System Mode (LLK1) SMDR/LCR (LK5) No. 02,
13, 14, 25, and 26.

PC _or MNP Class 5 Modem Connection for Electra Professional 120/Level

II/Level I1 Advanced System Program Technician Software:

The information given in this section is a basic overview of System

Programming using a PC. For specific information, refer to the Electra

Professional 120/Level II/Level II Advanced System Program Technicien

Manual (included with the Electra Professional 120/Level Il/Level II Advanced

System Technician software).

Required Equipment:

1. MIF-F(L)-10 KTU with NEC provided MIF Cable Assembly

2.  RS-232 straight cable (for direct connection) or reverse cable (for remote
connection)

3. IBM or IBM-compatible PC with 286 or higher and MS-DOS Version 3.3 or
higher

4. NEC Electra Professional 120/Level II/Level II Advanced System Program
Technician Software. '

5. Standard dot matrix printer (if required for printing job specifications or
station labels)

6. MNP Modem Class 5 (required for remote connection)

To install:

1. Set SW3 DIP switch on the MIF-F(L)-10 KTU to adjust for a PC or modem.

2. Install the MIF-F(L)-10 KTU into the KSU.

3. Connect the MIF Cable Assembly to CN7 and CN10 on the MIF-F(L)-10
KTU and the KSU. Refer to Figure 2-62 - Connecting the MIF Cable
Assembly and the MIF-F(L)-10 KTU to the ESF-H-10 KSU.

4.  Connect the PC using a straight RS-232 cable or connect the MNP modem
using a reverse RS-232 cable.

5. Place the MB switch on the MIF-F(L)-10 KTU to ON.

2-100 Electra Professional 120



Installation Service Manual

446

Electra Professional 120/Level II/Level II Advanced

February 1998

MIF-F(A)-10 KTU
The MIF-F(A)-10 KTU allows an interface to an MIS (ACD) terminal.

Only one MIF-F(A)-10 KTU can be installed. Refer to the Electra Professional
120/Level II/Level II Advanced Automatic Call Distribution Manual for detailed
instructions for the MIF-F(A)-10 KTU.

Switch Settings/LED Indications

When the green LED1 is on, the MIF-F(A)-10 KTU is receiving power. When
the red LED2 is on, the MIF is exchanging data communications with the
system CPU. Refer to Figure 2-63 - MIF-F(A)-10 KTU Switch Layout, Table 2-
34 - MIF-F(A)-10 KTU Switch (SW3) Settings for PC Connection, and Table 2-
35 - MIF-F(A)-10 XTU - DTE PC Connections. Switch MB is the ON/OFF
control for this KTU.

\

F
123 456 78

123 456 78

T~

Dip Switch

T~ (Not used for this KTU.)

T~ Dip Switch

(Personal
Computer / Modem)

Cable
Connection

(Not used for
N8 < this KTU.)

CN 10

)| [

{MIS Terminal)

Figure 2-63 MIF-F(A)-10 KTU Switch Layout
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Table 2-34 MIF-F(A)-10 KTU Switch (SW3) Settings for PC Connection

Switch ‘
Position %ft/ng Description
(SW3) g
1 OFF:. 0 Not Used
ON: 1 ‘
2 OFF: 0 Forward - No Answer
ON: 1 0: Allow
1: Deny
3 OFF: 0O Not Used
ON: 1
4 QOFF. O Not Used
ON: 1
5 OFF. 0 Parity and Stop Bits:
ON: 1
SwW3-5 SwW3-6 Parity Stop Bits
0 0 None 2
6 QFF. 0 1 0 None 1
ON: 1 0 1 Even 1
1 1 0dd 1
7 OFF. 0 Baud Rates:
ON: 1
SW3-7 SW3-8 RS-232C
0 0 9600 bps
8 OFF: 0 1 0 4800 bps
ON: 1 0 1 2400 bps
1 1 1200 bps
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Table 2-35 MIF-F(A)-10 KTU - DTE PC Connections

MIF(CN7&CN8) | — lﬁfeif‘;’lg’ %ggggt PC or Printer
able
FG(FG) 1| — 1 (FOFG 1| 1 (FGFG
RXDRD) 5 — |2 (SDTXD 2 | —<— |2 (SDTXD
TXDSD) 4 > |3 (RDEXD 3 | —>— |3 (RD)RXD
CTS(CS) 6 — |4 [RSRIS 4 | —<— |4 (RSRTS
RISRS) 3 — |5 (©SCTS 5| —>— |5 (CSCTS
DTR(ER) 7 > |6 (DRDSRE 6 | —>— |6 (DRIDSR
SG(SG) g | — 7 S®SC 7 | 7 (SG)SG
DSRDR) 2 20 (ERDTR 20| -<— |20 (ERDTR
DCD(CN10) — |8 (CDDCD 8 | —<- |8 (CDDCD

Note: The arrows show the direction of data flow during operation.

Installation

The MIF-F(A)-10 KTU can be installed into an Option Slot (OP) or into one of
the four Interface/Option Slots (IF1/OP1 ~ IF4/0P4), in the first two ESF-H-10
KSUs. The MIF-F(4)-10 KTU is shipped with two cable assemblies (MIF cable
assembly). One end of each cable has an RJ45 (8-pin) connector. The other end
of the cable terminates at an RS-232 connector. This connector must be
mounted on the KSU. Refer to Figure 2-64 - Connecting the MIF Cable
Assembly and the MIF-F(A)-10 KTU to the ESF-H-10 KSU.

Electra Professional 120
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I o

Figure2-64  Connecting the MIF Cable Assembly and the MIF-F(A)-10 KTU
to the ESF-H-10 KSU
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MIS Terminal Connection for ACD:

Required Equipment:

1. MIF-F(A)-10 KTU with NEC provided MDF Cable Assembly
2. RS-232 Straight Cable

3. IBM or IBM compatible PC with 286 or higher

To install:
1. Set SW3 DIP switch to adjust for the PC connection on the MIF-F(A)-10
KTU.

Install the MIF-F(A)-10 KTU into the KSU.

Connect the MIF Cable Assembly to CN7 and CN10 on the MIF-F(A)-10
KTU and the KSU. Refer to Figure 2-64 - Connecting the MIF Cable
Assembly and the MIF-F(A)-10 KTU to the ESF-HB-10 KSU.

4. Connect the MIS Terminal to use the straight RS-232 cable.
Turn the MB switch on the MIF-F(A)-10 KTU to the ON position.

6. Program Memory Block(s): 1-8-25, ACD Group Agent Assignment;
1-12-00, ACD Group Pilot Number Assignment;1-12-01, ACD Group
Overflow Destination Assignment; and 1-12-02, ACD Overflow Timer
Selection.

MIF-F(C)-10 KTU
The MIF-F(C)-10 KTU provides the Caller ID feature

Only one MIF-F(C)-10 KTU can be installed in either system.

Switch Settings/LED Indications

When the green LEDI1 is on, the MIF-F(C)-10 KTU is receiving power. When
the red LED2 is on, the MIF is exchanging data communications with the
system CPU. Refer to Figure 2-65 - MIF-F(C)-10 KTU Switch Layout. Switch
MB is the ON/OFF control for this KTU.

Electra Professional 120

2-105



February 1998

Electra Professional 120/Level 1I/Level II Advanced

Battery
Backup

~

RAM-F( )-11 UNIT

SW3 swia
> EEEEERsd EEERERRA
OFF OFF
123 456 78 123 456 78

T~

BENCE]
CN 10 @

/

._Installation Service Manual

Battery
Backup
Switch
(SW2)

LED3
(Red)

LED2
(Red)

LED1
(Green)

MB

Dip Switch
™~ (Not used for this KTU.)
™~ Dip Switch
(Not used for this KTU.)

Cable
Connection

(Not used for
N8 < " hisKTU)

7 Cable
CN S~ Connection
(Not used for
this KTU.)

Figure 2-65 MIF-F(C)-10 KTU Switch Layout

Installation

The MIF-F(C)-10 KTU can be installed into an Option Slot (OP) or into one of
the four Interface/Option Slots (IF1/0P1 ~ IF4/0P4), in the ESF-H-10 KSU, or

first Expansion KSU. This KTU is shipped wit

h two cable assemblies (MIF

cable assembly). One end of each cable has an RJ45 (8-pin) connector. This

cable is not needed for Caller ID.
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MIF-F(U)-10 KTU
The MIF-F(U)-10 KTU provides the I_Jniform Call Distribution (UCD) feature.

Only one MIF-F(U)-10 KTU can be installed in the system.

Note: MIF-F(A)-10 KTU and MIF-F(U)-10 KTU cannot both be installed in
the same system. ‘

Switch Settings/LED Indications

When the green LED1 is on, the MIF-F(U)-10 KTU is receiving power. When
the red LED2 is on, the MIF is exchanging data communications with the
system CPU. Refer to Figure 2-66 - MIF-F(U)-10 KTU Switch Layout.

Installation

The MIF-F(U)-10 KTU can be installed in an Option Slot (OP) or in one of the
four Interface/Option Slots (IF1/0P1 ~ IF4/OP4), of the first two ESF-H-10
KSUs.

Battery Battery

Backup Sac.:uﬁ
witc
/ (sw2)

l‘]\

~
CJ
ON

OFF LED3
(Red)

LED2

(Red)
ED1

L
- G
‘/( reen)

OO

f———— MB

[o]

z

ﬁ
=7

OFF

SW3 sSw4
OFF OFF
123 456 78 123 456 78

\ Dip Switch

Cable
m E__ CN8 ~— Connecticf)n
CN 10 (Not used for
CN7 - this KTU.)

Figure 2-66 MIF-F(U)-10 KTU Switch Layout
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CABLE CONNECTIONS
5.1 General Information

5.1.1

5.1.2

Connection Requirements

The KSU is connected with each of the Multiline Terminals, Single Line
Telephones, optional equipment, CO/PBX, DID, 4-wire E&M Tie lines (Types I
and V), and digital trunks (T1/FT1) by a separate twisted-pair cable through the
MDF. The 4-wire E&M Tie lines are T1/FT1 lines and require multiple
twisted-pair cabling.

Cabling Precautions

When selecting cables and the MDF, future expansion or assignment changes
should be given due consideration. Avoid running cables in the following
places:

e A place exposed to wind or rain [except the LLT-F(2G)-10 KTU].

e A place near heat radiating equipment or where the quality of PVC
covering could be affected by gases and chemicals.

®  An unstable place subject to vibration.

5.2 Wiring Between the KSU and the MDF

5.2.1

KSU Cables

The KSU is equipped with two MDF Cable Assemblies. NEC recommends that
the MDF Cable Assembly be used to connect the Multiline Terminals, Single
Line Telephones (except PFT), CO/PBX, and DID lines. Refer to Figure 2-67 -
MDF Cable Assembly Diagram and Table 2-36 - Connection
Information/Connection and Port Relationships. When installing 4-wire E&M
Tie lines, Single Line Telephones with PFT, and other optional equipment with
the ECR-F-11 KTU, NEC provides the connector; however, the cabling must be
locally provided. Refer to Section 5.2.2 - Connecting Cables to Special
Connectors.
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A

10 ft.

ANY

QNlH

Y]

\

25-pair cable

NEC provided
Cable Assembly

.

1ft. 10 in.
CABLE COLORS
A B C D E F
1 e | e I — | —_—
2 N — — e —- —
3 | BLWH | SL-WH BR-RD GN-BK OR-YL BL-VI
4 | WH-BL | WHSL RD-BR BK-GN YL-OR VI-BL
3 — e — . JENTUR
6 e — — ——— ——. —
7 | ORWH | BLRD | SL-RD | BRBK | GN-YL | OR-VI
8 | WH-OR RD-BL RD-SL BK-BR YL-GN VI-OR
9 | e — — | e — ——
10| - — — | - — —
11 | GN-WH | OR-RD BL-BK SL-BK BR-YL GN-VI
12 | WH-GN | RD-OR BK-BL BK-SL YL-BR VI-GN
13 — J— —_— | - — —
14 — — NI [ — J— J—
15 | BRRWH | GN-RD | OR-BK BL-YL SL-YL BR-VI
16 | WH-BR | RD-GN BK-OR YL-BL YL-SL VI-BR

Figure 2-67 MDF Cable Assembly Diagram

-
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Table 2-36 Connection Information/Connection and Port Relationships
Multiline Terminals, Attendant Others
Add-On Console, SLT Adaptor, or
MDF | Running Digital Voice Mail Sta Lead Functions
- nin: t
COI; Pin Cable S{Ea'lt‘iv:n ngl%n Lead Cabi? co SLT Df;i’%’m DTI
nectors No. Cabie Cable | Functions Line | (NoteD LLT
26 WH-BL BK GN R GN T T T RT
1 BL-WH YL RD T RD R R R RR
27 WH-OR BK GN R GN T T T TT
2 OR-WH YL RD T RD R R R TR
A 28 WH-GN BK GN R GN T T
3 GN-WH YL RD T RD R R
29 WH-BR BK GN R GN T T
4 BR-WH YL RD T RD R R
30 WH-SL BK GN R GN T T T RT
5 SL-WH YL RD T RD R R R RR
31 RD-BL BK GN R GN T T T TT
6 BL-RD YL RD T RD R R R TR
B 32 RD-OR BK GN R GN T T
7 OR-RD YL RD T RD R R
33 RD-GN BK GN R GN T T
8 GN-RD YL RD T RD R R
34 RD-BR BK GN R GN T T T RT
9 BR-RD YL RD T RD R R R RR
35 RD-SL BK GN R GN T T T TT
10 SL-RD YL RD T RD R R R TR
C 36 BK-BL BK GN R GN T T
11 BL-BK YL RD T RD R R
37 BK-OR BK GN R GN T T
12 OR-BK YL RD T RD R R
38 BK-GN BK GN R GN T T T RT
13 GN-BK YL RD T RD R R R RR
39 BK-BR BK GN R GN T T T TT
14 BR-BK YL RD T RD R R R TR
D 40 BK-SL BK GN R GN T T
15 SL-BK YL RD T RD R R
41 YL-BL BK GN R GN T T
16 BL-YL YL RD T RD R R
42 YL-OR BK GN R GN T T T RT
17 OR-YL YL RD T RD R R R RR
43 YL-GN BK GN R GN T T T TT
18 GN-YL YL RD T RD R R R TR
E 44 | YLBR BK GN R GN T T
19 BR-YL YL RD T RD R R
45 YL-SL BK GN R GN T T
20 SL-YL YL RD T RD R R
46 VI-BL BK GN R GN T T T RT
21 BL-VI YL RD T RD R R R RR
47 VI-OR BK GN R GN T T T TT
22 OR-V1 YL RD T RD R R R TR
F 48 VI-GN BK GN R GN T T
23 GN-V1 YL RD T RD R R
49 VI-BR - BK GN R GN T T
24 BR-VI YL RD T RD R R
50 VI-SL R
25 SL-V1 N/C N/C T N/C N/C N/C N/C

Note 1: SLI PFT required assembly of one 4-position connector by the installer. Only the first two channels provide for
PFT connection. Refer to Section 4.3.2.1 - Power Failure Backup for connector assembly.

Note2: The TLI-F(2)-10 KTU, BRT-F(4)-10 KTU, and ECR-F-11 KTU require assembly of the connectors by the installer.
Referto Section 5.2.3 - Outside Lines.
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5.2.2 Connecting Cables to Special Connectors

If installing a TLI-F(2)-10 KTU, ECR-F-11 KTU and/or an SLI-F(8G)-21 KTU
with PFT, the cables must be connected to the provided connectors, in the KTU
packing box. The following instructions explain this procedure.

February 1998

1. Cut the four cables the same length and insert them into the connector.
Ensure that all four cables have been inserted all the way to the end of the

cover. Refer to Figure 2-68 - Attaching the Cables to the Connector.

Make sure that no burrs are left
behind on the cut ends.

Special Connector

Cover
Cover End l
é _=——
\ Cable
Adaptable Cable
Covering
Core Outside
Diameter
0.40 mm. 0.66 mm.
ICT Cable 0.50 mm. 0.80 mm.
0.65 mm. 1.20 mm. +0

Figure 2-68 Attaching the Cables to the Connector

Electra Professional 120
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2. Lightly hold the connecter with the pliers. In this case, make sure that the
crimping portion is held between the lower portion of the jaws of the plier.
Refer to Figure 2-69- Holding the Connector with the Pliers.

Wrong Way Right Way

@ @

Figure 2-69 Holding the Connector with the Pliers

3.  Squeeze the pliers to crimp the cables. Ifthe cover is loose, press the cover
again with the pliers.

Note: If sufficient pressure cannot be applied when the screw of the
pliers is in the center position, change the position of the screw
that allows the jaws of the pliers to close. Be careful when
squeezing the hands of the pliers; excessive pressure could cause
damage to the connector. Refer to Figure 2-70 - Positioning the
Screw of the Pliers.

Screw in center position
where jaws open when
handles are squeezed.

Figure 2-70 Positioning the Screw of the Pliers
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5.2.3

Outside Lines

The FCC authorized connector for the connection of CO lines is an RJ21X. The
CO lines are connected in sequence in this termination block. Therefore, the
lines must be ordered in the appearance order best suited to the user. Refer to
Table 2-36 - Connection Information/Connection & Port Relationships for
information about the MDF Connector Assembly Cable positions, the cable
number, and lead functions.

Ground Start and/or Loop Start, Loop Dial, DID, 4-wire E&M Tie lines (Types I
and V), and T1 can be connected to this system. Using only twisted-pair wiring
to crossconnect the lines from the RJ21X termination block to the MDF is
recommended.

Half-tapping or parallel connections must not be used on outside lines connected
to the system.

5.2.3.1 TLI-F(2)-10 KTU Cable Connections

Channel Pins

16 T12
15 R12
14 T2
13 R2
2 12 E2
11 M2
10
9
8 T11
7 R11
6 T1
5 R1
1 i | ®1
3 M1
2
1

Note 1: TLI-F(2)-10 KTU contains one, 4-position connector for
assembly by the installer.

Note2: The six NEC-provided 4—positioﬁ-connector cables
CANNOT be used to support this KTU. Refer to Figure 2-
67 - MDF Cable Assembly Diagram.

Note3: Connector pins 1~16 are counted from the bottom to the
top of the KTU when it is installed into an interface slot.

Electra Professional 120
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ECR-F-11 KTU Cable Connections

Pin Terminal Function
No. Name
16 8RM
.| External Tone - Ringer 4
15 8RC
14 7RM )
13 7RG External Tone - Ringer 3
12 6 RM
1 6RC External Tone - Ringer 2
10 5 RM
9 5RC External Tone - Ringer 1
8 4RM
T ARC Night Chime
6 3RM
. 3RC External Paging - Zone C
4 2RM
3 9 RC External Paging - Zone B
2 1RM
1 1RC External Paging - Zone A
Note 1: ECR-F-11 KTU contains one, 4-position connector and

Note 2:

Note 3:

Note 4:

Note 5:

two RCA plugs.

The six NEC-provided 4-position-connector cables
CANNOT be used to support this KTU. Refer to Figure
2-67 - MDF Cable Assembly Diagram.

Connector pins 1 ~16 are counted from the bottom to the
top of the KTU when it is installed in an interface slot.

External speakers and amplifiers must be locally
provided.

External speakers must be 600 Q.
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5.2.3.3 DTI-F( )-10 KTU/DTI-F(A)-20 KTU Cable Connections

To install the cable between the TI1/FT1 trunk and the

DTI-F( )-10 KTU or DTI-F(A)-20 KTU:

1. Connect the T1/FT1 trunk to the MDF. Refer to Figure
2-71 - MDF Trunk Connection.

2. Connect this cable from the MDF to the DTI-F( )-10 KTU or
DTI-F(A)-20 KTU by twisted-pair cable. Refer to Figure 2-71

DTI-F(A)-20 KTU

Pins Terminal
Name
1 TA
2 TB
3 RA
4 RB

- MDF Trunk Connection.
DTI-F( )-10 KTU
. Terminal
Pins
Name
1
2
3
4
5
6
7
8
9 TA
10 TB
11
12
13 RA
14 RB
15
16

Note 1: The maximum distance from the DTI-F( )-10 KTU or
DTI-F(A)-20 KTU to CSU is 655 feet, using 22 AWG.

Note 2: CSU is recommended for maintenance (loop back or
alarm function) or surge protection. The customer needs
to purchase and install the CSU.

» s s aE 1 TB --------
DTI ——\ TAy
: RAL CSuU
: RB o .
ceresd
| l
I Maximum 655 feet (200 meters) l
Figure 2-71 MDF Trunk Connection
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5.2.3.4 SLI-F(8G)-21 KTU Cable Connections

Channel Pins
16 T4
15 R4
4 14
13 .
12 T3
11 R3
3 10
9
8 T2
7 R2
2 6 PF T2
5 PFR2
4 T1
3 R1
1 2 PFT1
1 PFR1

Note 1: SLI-F(8G)-21 KTU contains two, 4-position connectors
providing eight channels.

Note2: Channels 1 and 2 can be used for PFT. If PFT is to be
used, the six NEC-provided 4-position connector cables
CANNOT be used for channels 1~ 4. However, they
can be used for channels 5 ~ 8. Refer to Section 4.3.2.1
- Power Failure Backup.

5.2.4 Modular Terminal Connections for Electra Professional Multiline Terminals

When connecting Multiline Terminals, Attendant Add-On Consoles, or SLT
Adapters to the MDF or IDF, individually twisted 1-pair cabling must be used.
Refer to Table 2-36 - Connection Information/Connection and Port
Relationships for lead functions. Refer to Figure 2-72 - Modular Terminal for
Connection of Electra Professional Multiline Terminals and Attendant Add-On
Consoles for station modular jack (RJ13C/W) connection.

MODULAR
TERMINAL

Figure 2-72  Modular Terminal for Connection of Electra Professional
Multiline Terminals and Attendant Add-On Consoles
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5.2.5 Modular Terminal Connections for Electra Elite Multiline Terminals

When connecting Multiline Terminals, Attendant Add-On Consoles, or SLT
Adapters to the MDF or IDF, individually twisted 1-pair cabling must be used.
Refer to Table 2-36 - Connection Information/Connection and Port
Relationships for lead functions. Refer to Figure 2-73 - Modular Terminal for
Connection of Electra Elite Multiline Terminals and Attendant Add-On
Consoles for station modular jack (RJ13C/W) connection.

MODULAR
TERMINAL

Figure 2-73  Modular Terminal for Connection of Electra Elite Multiline
Terminals and Attendant Add-On Consoles

One-pair cabling is required; twisted pair cabling is recommended. Refer to
Table 2-36 - Connection Information/Connection and Port Relationships for lead
functions. Refer to Figure 2-74 - Simplified Schematic of Single Line Telephone
Connection for station termination.

STATION CABLE

R(RD)
—-—
TOMDF T (GN)

rpr_—_————meepremeTmemmm——— 1
] 1
4
E *2 A A *5 i
: : MODULAR
{ I TERMINAL
1 1
i T2 TS T 4 T5 H
I N é_ _______ ]
E T
SINGLE LINE TELEPHONE

Figure 2-74 Simplified Schematic of Single Line Telephone Connection
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e e T T e e e S e ]

For additional CO line connections to additional Single Line Telephones,
similar crossconnections should be made.

If dialing during power failure is required, Single Line Telephones should be
equipped with DP/DTMF dialing to match the outside lines. If trunks are
Ground Start, Single Line Telephones must be equipped with a ground button.

When Single Line Telephones are installed, they can operate as power failure
telephones, by crossconnection on the MDF. Refer to Figure 2-75 -
Crossconnection of Single Line Telephones.

Note: Single Line Telephones used for Power Failure Transfer must be
supported by an SLI-F(8G)-21 KTU.

CO3 SLI-F(8G) SLT
TP ————> PT «€-—cou—-- TIP
RING ——————>» PR €-~----~ RING

Figure 2-75 Crossconnection of Single Line Telephones

5.2.6 Modular Terminations When Connecting BRI (ISDN) Trunks to the Electra
Professional System.
Refer to Figure 2-76 Simplified Schematic for BRI Connection.
- - u

BRT-F(4)-10KTU Mod. jack o N1 —
Pin Name
16 RB4
15 RA4 Mod. Jack [ NT1 T Telco
14 TB4
13 TA4
12 RB3 Mod. Jack 57 NT1 | Teico
11 RA3
10 TB3
9 TA3 v
5 B3 Mod. Jack =57 NT1 Telco
1 RA2
6 B2 Modular Jack
5 TA2
4 RB1
3 RAL MODULAR JACK
2 TB1 3 RAX ——]—eRed TYe"oW
! Tal 278X

4 RBX ——t—e Green l Black

Figure 2-76 Simplified Schematic for BRI Connection
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SECTION 6 OPTIONAL EQUIPMENT CONNECTION
6.1 General Information

The system can support the following:

e External Music On Hold
e External Paging
e External Tone Ring/Night Chime

6.2 Music On Hold/Station Background Music

Provision has been made to allow connection of a locally provided external music source
to provide Music On Hold (MOH) for held calls and Station Background Music (BGM).
(Station Background Music is available with Series 500 or higher software.)

6.2.1 Music On Hold

Music source input is made using the MOH jack located on the CPU-F( )-20
KTU. For music source input level and impedance, refer to Section
1.12.1 - Music On Hold/Station Background Music (via CPU), in this chapter.

To install:

1.

5.

On the cable to be connected to the MOH jack (12 inches from the plug
end), make a slit in the cable insulation approximately 1-1/2 inches long.
Take special care not to cut into the shield wire and inner wire
insulation.

Make a circular cut in the cable insulation at one end of the slit.

Pull the cut insulation from the cable to expose the shield for the length of
the slit and cut the insulation off.

Bend the cable near the middle of the exposed shield and separate the
shield from the inner insulation in preparation for soldering. Refer to
Figure 2-77 - MOH Cable Shield Ground Exposed.

Cable

\. Shield

Figure 2-77 MOH Cable Shield Ground Exposed

Connect a ring tongue connector at one end opf a a 7-inch length of 20~24
AWG stranded wire.

Tlectra Professional 120

2.110



February 1998 Electra Professional 120/Level Il/Level Il Advanced _ Installation Service Manual

6. Strip a 1/2 inch of insulation from the other end of the 7-inch wire. Solder
this end to the shield previously exposed in step 3. Place tape around this
connection to prevent possible short circuits.

7. Connect the plug end into the CPU-F( )-20 KTU MOH jack. Refer to /
Figure 2-78 - Music Source Connection.

MOH ~\ Audio Shielded Cable Output Music Source
}

IN Power
\j Terminal

CPU

Figure 2-78 Music Source Connection

8. Route the cable down and to the right side of the KSU to avoid interference
with the insertion and the removal of KTUs. Exit the other end of the
cable at the right rear side of the KSU. Refer to Figure 2-79 - MOH Cable
Route.

To MOH

Source — \

L

Figure 2.79 MOH Cable Route
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6.2.2 Station Background Music

Station Background Music can be provided by using a COI-F( )-20 KTU or a
COI-F( )-30 KTU. When station Background Music is provided using the COI-F
KTU, Music On Hold and Station Background Music are separated and are
provided by two independent sources.

To install Background Music using a COI-F KTU:

1. In Memory Block 1-1-79, BGM Port Assignment, set the COI port to BGM
: Input.

2. Connect a locally provided Valcom V-9941A or equivalent device to the
COI Background Music port. Refer to the audio specifications in section
1.12.2 - Station Background Music via COI-F( )-20 KTU or COI-F( )-30
KTU.

3. Connect a locally provided Background Music source to the V-9941A (or
equivalent device). Refer to Figure 2-80 - Music Source Connection and to
Table 2-36 - Connection Information/Connection and Port Relationships.

Note: The Valcom V-9941A is a device that provides: loop connect (also
referred to as talk battery) to the COI KTU, couples the audio
source onto the loop current, and isolates the loop current from
the music source. Any device that fits this criteria along with
impedance of the COI KTU and music source is suitable.

Audio Shielded Cable _-24 vdc
COI-F( )-20 KTU T A — ,\) Music Source
or R I, N -
COI-F( )-30 KTU J Audio Shielded Cable Qutput

1 2 3 4 5 6 7 8 9

Screw Terminals

Valcom V-9941A
(or equivalent device)

Figure 2-80 Music Source Connection
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6.3

External Paging

The ECR-F-11 KTU provides audio output for External Paging (available at phone jack
JK2 on the ECR-F-11 KTU) and three contact closures (one per zone) for use in zone
paging with Meet-Me Answer. These contacts are labeled 1RC and 1RM, 2RC and 2RM,
3RC and 3RM. Refer to Section 5.2.3.2 - ECR-F-11 KTU Cable Connections. A
maximum of one ECR-F-11 KTU can be installed in a system providing a total of three
paging zones. '

The audio output must be connected to a locally provided amplifier and speaker(s), that
are connected to the output of the amplifier. If the amplifier is a 2-way amplifier, 2-way
paging is available. Shielded audio cable should be used for external paging audio
connections. This audio cable, from JK2 to the external amplifier, should be wrapped
three turns around a ferrite core. For connection information to a locally provided
amplifier, refer to Figure 2-81 - Connecting External Paging. For external paging audio
output level and impedance, refer to section 1.12 - External Equipment Interface, in this
chapter.

When External Paging is answered by Meet-Me Answer, the external paging audio
circuit and the control circuits in the ECR-F-11 KTU are released to allow access for
another page.
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/

Ferrite Core
(wrap cable 3 turns)

A

ECR-F-11 KTU
Zone A
N\
y L1RC g
o 1RM N
Zone B
2
¢ 2RC ]
. 2 RM ] Paging
Zone C
E} re| 13
3 RM 1 /
! l 4 j’ Night Chime
4
External 5
ﬁ
External Tone Ringer
ﬁ
8
impedance l
6000 4

JK2 2-Way Voice Path

for Paging

Figure 2-81 Connecting External Paging
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6.4

External Tone Ring/Night Chime
External Tone Ring/Night Chime is available when the ECR-F-11 KTU isinstalled. The

ECR-F-11 KTU provides a continuous tone source for external tone ringing. The

external tone can be set to any of five ringing patterns. These patterns are selected in
System Programming. Refer to Chapter 5 - Programming, Manual System Mode (LK1),
ESP (LK7) No. 07, in this manual.

The audio output for external tone ringing appears at the phone jack JK1 on the
ECR-F-11 KTU. The level is adjustable with the volume control VR1 on the ECR-F-11
KTU.

Shielded-audio cable is required for this feature. The ECR-F-11 KTU provides five relay

contacts for External Tone Ring/Night Chime. Refer to Section 5.2.3.2 - ECR-F-11 KTU
Cable Connections. These contacts are labeled as follows:

4RC and 4RM }  Night Chime
5RC and 5RM
6RC and 6RM
External Tone Ring

7RC and TRM
8RC and 8RM

Refer to Figure 2-82 - Connecting External Tone Ring/Night Chime for connecting
locally provided amplifiers and speakers and Section 1.12 - External Equipment
Interface for audio output specifications.
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Zone A
A
L1RC [ |
_ o 1 RM
Zone B
. 2RC ] 2
2 RM I
Zone C
l13rc| [13
3RM | y
N
il
/
External 5
Amplifier _I———l_' \
_r_:ls
i7|
8
Impedance l )
600Q /
W I
Ferrite Core
(wrap cable 3 turns)

ECR-F-11 KTU

Paging

Night Chime

External Tone Ringer

JK2 2-Way Voice Path
for Paging

Figure 2-82 Connecting External Tone Ring/Night Chime
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SECTION 7 LCD INDICATIONS TABLE
Table 2-37 LCD Indications
Display Location Definition
12:24 AM WED 10 AR Stationswith | Glock/Calendar

FWD 100-> [ ] Set Call Forward - All Calls

ALL FWD CANCLD Cancel DND/Call Forward - All Calls System-Wide
FWD CANCL Originator g:ar:_‘(i::xlli)ND/Call Forward - All Calls At Individual
FWDSET [ ] Originator %c:; S;lsliloljlorward - All Calls From Forward To
FWD RESET][ ] IE{‘;::; gie;:ll Forward - All Calls From Forward To
BUSY 100--> [_ 1 Set Call Forward - Busy

FWDBUSY CANCLD Cancel Call Forward - Busy

NOANS100->1 ] Set Call Forward - No Answer

FWDNA CANCLD Cancel Call Forward - No Answer

FWDBNA->][ ] Set Call Forward Busy - No Answer

FWD BNA CNCL Cancel Call Forward Busy - No Answer
BACK?727/?77:7? Set Customized Message

MESSAGE CLEAR ?nﬁﬁégaﬁsgﬁﬁid Message System-Wide or From
NIGHT MODE SET Night Mode Switch

NIGHT MODE RESET Reset Night Mode

NT TENANT Set Night Mode For Tenant

CALLBACK CANCLD Cancel Callback System-Wide

FNC LAMP OFF Reset FNC LED

CURRENT PASSWORD? Originator Telephone Password (1)

NEW PASSWORD ? Originator Telephone Password (2)

ENTER PASSWORD Originator Set Password (CO/PBX Restriction)

RESTRICT SET Originator After Setting Password

CALL DENIED Originator Display on Station Outgoing Restricted Telephone
RESTRICT CANCLD Originator After Canceling Outgoing Call Restriction
CANCEL TEL ??? Cancel Restriction on Another Telephone

RLY 0 ON Relay On

RLY 0 OFF Relay Off

ALARM AMO00:00 Set Alarm For A M.

ALARM PM 00:00 Set Alarm For P.M.

ALL ALARM CANCLD Cancel Alarm System-Wide

SET TIME REMINDER Set Timed Alarm for SLT

DND SET Originator Set Do Not Disturb

SAVE & REPEAT Originator Save and Repeat Number Is Stored

INT ALL PAGE Originator Internal All Zone Paging

(continued on next page)
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Display Location Definition
INT PAGE [A] Group Paging
TENT [ ] Tenant Paging
SPKR [A] Originator External Speaker
TRF SET CO = mtomatic Tandem Trunk Transfer IN/OUT
TRF CNCLCO = Reset Automatic Tandem Trunk Transfer
TRF TO CO = ’%:tn (()il'e Sxo'i‘irﬁtfnni: TTx;?nssf;%x;red Trunk of Automatic
TRNS TO N/A Transfer Trunk Not Assigned
00: EMPTY No Speed Dial Number Entered
00:0123456789 Speed Dial Number Confirmation
NO SMDR Station Message Detail Recording Not Available
ERROR Error Message
BUSY Busy Message
PRINTER TROUBLE Printer Problems
SPKR [A,B,C] Originator External All Paging
LINE IDLE Originator Trunk Queuing; CO/PBX Trunk Idle
TRUNK QUE SET Originator Trunk Queuing Set
LNR[#]/SPD][ ] Press LNR/SPD Key
TRUNK QUE CANCLD Originator Trunk Queue Canceled
RCL:01,02,03,04 Originator Hold Recall
120<-[{110] TRANSF Destination Ring Transfer
120==[110] TRANSF Automatic Ring Transfer
OVD > ] Barge-In On.CO/PBX Line (1)
OVD->CO[ ] Barge-In On CO/PBX Line (2)
100 < - TIE LNXX Tie Line Answer
100 < - DID LNXX DID Answer
DATA ENTRY Port 01 and 02 Enter Data Using System Programming
T1 ALARM T1 Transmission Difficulty
MUSIC SET Originator Background Music Enabled
MUSIC RESET Originator Background Muisc Disabled
CO1LAYER 1DOWN Port 01 ISDN Trunk L1 Down Difficulty
CO1LAYER2DOWN Port 01 ISDN Trunk L2 Down Difficulty
CO 1SPID ERROR Port 01 ISDN Trunk SPID Error Difficulty
CO 1 SLIP ERROR Port 01 ISDN Trunk Asynchronous Communication

Difficulty (More than 50 times)

Electra Professional 120
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SECTION 8 FEATURE ACCESS CODES

Some codes are set as system defaults and some codes have no default defined but are
programmable in System Programming. The table is divided according to the status of the
telephone. An explanation of the notes column is listed below, these are referenced throughout
the table. Refer to Table 2-38 - Access Codes Tables.

Explanation of Notes Column:

Installation: Operates only on telephones specified during installation.
Single Line Only:  Operates only on Single Line Telephones.
Single Line OK: Operates on Multiline Terminals or Single Line Telephones.

Note 1: The controls in parentheses are not necessary for your own telephone or
own tenant.

Note 2: Operates only when the Speed Dial number is set to 2 digits (90 mode).

Note 3: Enter the new values in the Access Code Table.

Note 4: No system default is defined; this code must be assigned in System
Programming.

Table 2-38 Access Code Tables
When the telephone is idle (handset is on-hook):

Funection Operation Notes

Microphone ON/OFF FNC — Diall

System Name Confirmation | FNC — Dial 3

Verify Station Number FNC — Dial4

Confirm Timed Alarm FNC — Dial51 - FNC

Reset Timed Alarm System { FNC — Dial 58 — FNC Installation
Reset Timed Alarm FNC — Dial59 — FNC

Set Do Not Disturb FNC — Dial 60 —> FNC

Set Call Forward - All Calls | FNC — Dial 60 — Dial XXX — FNC Ipétallation

XXX = Station number where call is to be forwarded.

(continued on next page)
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Function Operation Notes

Set Auto Trunk-to-Trunk FNC — Dialgl — Dial XX — FNC Installation
Transfer Mode XX = Incoming Trunk Port Number (01 ~ 64; 00 = All Trunks)
Cancel Automatic FNC — Dial 62 — Dial XX — FNC Installation
E:g?::;gf&‘f;t Transfer | % - Incoming Trank Port Number (01 ~ 64; 00 = All Trunks)
Set Auto Trunk-to-Trunk FNC — Dial 63 — Dial XX — Dial# — DialYY~Y — FNC Installation
Transfer Outgoing Trunk XX = Incoming Trunk Port Number (01 ~ 64; 00 = All Trunks)

YY~Y = Transfer Telephone Number (maximum 24 digits)
Confirm Transfer Number |FNC — Dial64 — Dial XX — FNC Installation
for Auto Trunk-to-Trunk | vy _ 11k Port Number 01 ~ 60
Transfer
Cancel Call Forward - All FNC — Dial68 — FNC Installation
Calls by System
Cancel Do Not Disturb/Call | FNC — Dial69 — FNC Installation
Forward - All Calls
Set Customized Message FNC — Dial70 — Dial * — Dial # —[Dial XX:XX,YY:YY ]
Display I - FNC

* = Selects Display

# = Sets Display

XX:XX = Date of Return

YY:YY = Time of Return )

Operations enclosed in [ ] are optional.
Cancel Customized FNC — Dial78 — FNC Installation
Message Display by System
Cancel Customized FNC — Dial79 — FNC
Message Display
Set/Cancel Night Mode FNC — Dial80 — FNC Installation
Switch (System) Attendant

' Only
Set Automated FNC — Dial81 — Dial XX — FNC Installation
Attendant/DISA Mode XX = Incoming Trunk Port Number (01 ~ 64; 00 = All Trunks)
Cancel Automated FNC — Dial 82 — Dial XX — FNC Installation
Attendant/DISA Mode XX = Incoming Trunk Port Number (01 ~ 64; 00 = All Trunks)
Set/Cancel Set Relocation FNC — Dial 84 Installation
Mode (Series 700 or Higher) Attendant
Only

Set/Cancel Night Mode FNC — Dial85 — Dial XX - FNC Installation
Switch (Tenant) XX = Tenant Number (00 ~ 47)
Set/Cancel Weekend Mode |FNC — Dial 86 — Dial XX — FNC Installation
Switch (Tenant) XX = Tenant Number (00 ~ 47)

(continued on next page)
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Function Operation Notes
Background Music On/Off FNC — Dial26 — FNC
Cancel Callback Messageby |FNC — Dial88 — FNC Installation
System
Cancel FNC LED FNC — Dial99 — FNC
Program System Speed Dial | FNC — LNR/SPD — Dial XXX — Dial YYYY — Dial Installation
Buffer Number 27 ~7Z — [HOLD — Dial xx ~x] - FNC
XXX = Speed Dial Buffer Number.(OO ~ 89/000 ~ 999) (Series 100 ~ 450)
Speed Dial Buffer Number (00 ~ 79 /000 ~ 999) (Series 500 or higher)
YYYY = Access Code (maximum 4 digits)
ZZ ~ Z = Telephone Number (maximum 24 digits)
xx ~ x = Name of Other Party (maximum 13 letters)
Operations enclosed in{ ] are optional.
Program Station Speed Dial | FNC — LNR/SPD — Dial XX~ Dial YYYY — Dial Note 2
Buffer Number ZZ~7Z —[HOLD — Dialxx ~x] - FNC
XX = Speed Dial Buffer Number (90 ~ 99). Enter 0 ~ 9 for last digit.
(Series 100 ~ 450)
Speed Dial Buffer Number (80 ~ 99). (Series 500 or higher)
YYYY = Access Code (maximum 4 digits)
ZZ ~ 7 = Telephone Number (maximum 24 digits)
xx ~ x = Name of Other Party (maximum 13 letters)
Operations enclosed in [ ] are optional.
Confirm System Speed Dial |CNF — LNR/SPD — Dial XXX
Number XXX = Speed Dial Buffer Number (00 ~ 89 /000 ~ 999) (Series 100 ~ 450)
Speed Dial Buffer Number (00 ~ 79 /000 ~ 999) (Series 500 or higher)
Confirm Station Speed Dial |CNF — LNR/SPD — Dial X X Note 2
Number '
XX = Speed Dial Buffer Number (90 ~ 99). Enter 0 ~ 9 for last digit.
(Series 100 ~ 450)
Speed Dial Buffer Number (80 ~ 99). (Series 500 or higher)
Cancel System Speed Dial FNC — LNR/SPD — Dial XXX —» FNC Installation
Number XXX = Speed Dial Buffer Number (00~ 89/000 ~ 999) (Series 100 ~ 450)
Speed Dial Buffer Number (00 ~ 79 /000 ~ 999) (Series 500 or higher)
Cancel Station Speed Dial FNC — LNR/SPD — DialX X — FNC Note 2
Number

XX = Speed Dial Buffer Number (90 ~ 99). Enter 0 ~ 9 for last digit.
(Series 100 ~ 450)
Speed Dial Buffer Number (79 ~ 99). (Series 500 or higher)

Place a Call - Speed Dial

LNR/SPD Key — Dial XXX
XXX = Speed Dial Buffer Number (00 ~ 99 /000 ~ 999)

(continued on next page)
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Function Operation Notes
Confirm Last Number Dialed | CNF — LNR/SPD — Dial
Memory
Place a Call Using LNR/SPD — Dial #
Store & Repeat/Save &
Repeat
Set/Cancel Answer Preset FNC — ANS
(Ringing Line Preference)
Last Number Dialed Memory | FNC — LNR/SPD — Dial X X — LNR/SPD — FNC Note 2
to a Station Speed Dial
Buffer Number XX = Speed Dial Buffer Number (30 ~ 99). Enter 0 ~ 9 for last digit.
(Series 100 ~ 450)
Speed Dial Buffer Number (80 ~ 99). (Series 500 or higher)

Program Feature Access FNC — LNR/SPD — Feature Access Key — Installation
Keys(for DSS/BLF) Diall — Dial YYYY — [Diall] — FNC Note 2
(Series 100 ~ 450) YYYY = Station number (2, 3, or 4 digits)

Operations enclosed in [ ] are optional (when the digit 1 is dialed,

the call is switched from Voice to Tone or from Tone to Voice).
Program Feature Access FNC — LNR/SPD — Feature Access Key — Diall — Installation
Keys (for DSS/BLF) Dial YYYY — [Diall] —» FNC Note 2
(Series 500 or higher) YYYY = Station number (2, 3, or 4 digits)

Operations enclosed in| ] are optional (when the digit 1 is dialed,

the call is switched from Voice to Tone or from Tone to Voice).
Program Feature Access FNC — LNR/SPD — Feature Access Key — Installation
Keys (for Station Speed Dial) |Dial0 — Dial Y — DialZZ ~Z — [HOLD — Dial XX ~ X*] — | Note 2

FNC

Y = CO/PBX Access Code (maximum 4 digits)

ZZ ~ Z = Telephone Numberto be stored (maximum 16 digits).

XX ~ X = Name to be stored using the Character Code (maximnum 13 characters).

Operations enclosed in [ ] are optional.

(continued on next page)
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Function Operation Notes
Program Feature Access FNC — LNR/SPD — Feature Access Key — Installation
Keys (for Nesting Dial) Dial0 — DialY — ANS — DialZZ — [ANS — ZZ (repeat |Note?2
up to 3 times)] —» [HOLD — Diai XX ~ X] —» FNC
Y = CO/PBX Access Code (maximum 4 digits) _
ZZ = System or Station Speed Dial Buffer Number (00 ~ 99)
XX ~ X = Name to be stored using the Character Code (maximum 13 characters).
Operations enclosed in [ ] are optional.
Program Feature Access FNC — LNR/SPD — Feature Access Key — Installation
Keys (for Feature Access) Dial # — Dial YY — FNC Note 2
YY = Feature Access Code
Confirm Feature Access Key | FNC — Feature AccessKey Note 2
Cancel Feature AccessKey |FNC — LNR/SPD — FNC Note 2
Place a Call with Feature Press the Feature Access Key programmed for the desired Note 2
Access Key feature.
Program One-Touch Keys FNC — LNR/SPD — One-Touch Key ~» Diall — Dial YYY —
{for DSS/BLF) [Dial1l} — FNC

YYY = Station number (2, 3, or 4 digits)

Operations enclosed in{ } are optional (when the digit 1 is dialed,
the call is switched from Voice to Tone or from Tone to Voice).

Program One-Touch Keys
(for Station Speed Dial)

FNC — LNR/SPD — One-Touch Key —»Dial0 —DialY —
DialZZ ~Z — FNC

Y = CO/PBX Access Code (maximum 4 digits)
ZZ ~ Z = Telephone Number to be stored (maximum 16 digits).

Program One-Touch Keys

FNC — LNR/SPD — One-Touch Key — Dial0 — Dial Y —

(for Nesting Dial) ANS — DialZZ — [ANS — Dial ZZ (repeat up to 3 times)] —
FNC
Y = CO/PBX Access Code (maximum 4 digits)
ZZ = System or Station Speed Dial Buffer Number (00 ~ 99)
Operationsenclosed in[ ] are optional.
(continued on next page)
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Function

Operation

Notes

Program One-Touch Keys
(for Feature Access)

FNC — LNR/SPD — One-Touch Key — Dial # — Dial YY —
FNC

YY = Feature Access Code

Confirm One-Touch Key

FNC — One-Touch Key{— FNC}.

Operation in{ }is required only if the arrow is displayed.

Cancel One-Touch Key

FNC — LNR/SPD -» One-Touch Key — FNC

Place Call with One-Touch
Key

Press the One-Touch key programmed for the desired feature.

While the extension is being seized (handset is lifted or the SPKR key is pressed and ICM lamp is lit):

Note: The default setting for the Access Codes are shown in this table.
Function Operation (Default) Notes

Trunk Group 1 Dial 9 CO/PBX
Trunk
(Outgoing)

Trunk Group 2 Dial 8 Tie Trunk
(Outgoing)

Trunk Group 3 Dial 70

Trunk Group 4 Dial 71

Trunk Group 5 Dial 72

Trunk Group 6 Dial 73

Trunk Group 7 Dial 74

Trunk Group 8 Dial 75

(continued on next page)
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Function Operation (Default) Notes
Line for Another Tenant (712! 0O o
Call Pickup Internal in Dial OO Note 4
Same Tenant
Call Transfer in Same bial DO Note 4
Tenant
Specify CO/PBX Line Dial OO — DialXX Note 4
Seizure XX = CO/PBX Line Number (01 ~ 64)
Set Trunk Queuing Dial 78 — Hang Up Installation
Note: When busy tone is heard. Note 4
Cancel Trunk Queuing Dial 79 — Hang Up Installation
Note 4
Specify Tenant CO/PBX Dial OO — Dial XX Note 4
Line Seizure XX = Tenant Number (00 ~ 47)
Call Pickup - Directed Dial 67
Intratenant Call Pickup Dial 68 Note 4
Call Pickup (Tie) in Same Dial OO Note 4
Tenant
Call Pickup (PBX)inSame |Dial 0O Note 4
Tenant
Call Pickup (CO)in Same |Dial OO Note 4
Tenant
Internal Emergency Dial 0O
All Call Paging
All Internal Zone Paging Dial 51
Internal Zone A Paging Dial 52
Internal Zone B Paging Dial 53
Internal Zone C Paging Dial 54
Internal Meet-Me Dial 5 *
All External Zone Paging Dial 55
External Zone A Paging Dial 56
External Zone B Paging Dial 57
External Zone C Paging Dial 58
All Call Paging Dial 59
(continued on next page.)
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Function Operation (Default) Notes
External Meet-Me Dial 5 #
Trunk Group (9 ~ 32) Dial OO . Notes 3 & 4
Route Advance (1 ~ 16) Dial OO : Notes3& 4
DSS 1Call Dial O Note 4
DSS 2 Call Dial OO Note 4
Special Station Access Dial OO Note 4
Code (00 ~ 23)
Timed Alarm Set at SLTs | Dial OO — Dial XXXX — Dial YY:YY — Hang Up Installation
XXXX = Station number Note 4
YY:YY = Time (according to 24-hour clock)
Timed Alarm Cancel at Dial 00O — Dial XXXX — Dial9999 — Hang Up Installation
SLTs XXXX = Station number Note 4
Station Outgoing Lockout | Dial 00O — DialXX ~X — Hang Up Installation
Set Note 4
XX~ X = Password (maximum 10 digits)
Station Outgoing Lockout | Dial OO0 — Dial XXX — HangUp Note 4
Cancel
XXX = Password (maximum 10 digits)
Station Outgoing Lockout |Dial OO0 — DialXX~X - DialYY ~Y — HangUp Installation
Password Change XX~ X = Old Password (maximum 10 digits) Note 4
YY~ Y = New Password (maximum 10 digits)
Station Outgoing Lockout | Dial 00 — Dial XXXX - Hang Up Installation
Cancel from Attendant Note 4
XXXX = Station number
Set Do Not Disturb Dial40 — Hang Up | Installation
Set Call Forward - All Dial41 — Dial XXXX — Hang Up < Installation
Calls XXXX = Station number of forward destination
Cancel Call Forward - All | Dial42 — Hang Up Installation
Calls/Do Not Disturb
Set Call Forward - No Dial OO0 — Dial XXXX Installation
Answer XXXX = Station number of forward destination
Cancel Call Forward -No | Dial 010 — Hang Up Installation
Answer
Set Forced/Verified Dial 00 — Dial XXX — Dial YYY —» ANS —» HangUp Installation
2::::3:1(;0;::;?3 XXX = Forced Account Number 001 ~ 500 Note 4
YYY = Forced Account Code (maximum 10 digits)

(continued on next page)
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Function Operation (Default) Notes
Set Call Forward -Busy Dial 0O — Dial XXXX — HangUp Installation
XXXX = Station number of forward destination
Cancel Call Forward - Dial 0O — Hang Up
Busy
Set Call Forward - All Dial OO — Dial XXX — Hang Up Installation
Calls from Destination XXX = Station number of transfer origin
Cancel Call Forward - All | Dial 0O — Dial XXX -» Hang Up Installation
Calls from Destination
XXX = Station number of forwarding party
Call Forward Busy/ Dial 43 —» Dial XXXX Installation
No Answer Set XXXX = Station number of forward destination
Call Forward Busy/ Dial 44 — Hang Up Installation
No Answer Cancel
Program Station Speed Dial 76 — Dial9X — Dial YYYY — DialZZ ~Z
SDil;l 13; quf:: %I:;:b;;;smg 9X = SpeedDial Buffer Number (90 ~ 99). Enter 0 ~ 9 for last digit. Notes 2 & 4
& P (Series 100 ~ 450)
Speed Dial Buffer Number (80 ~ 99). (Series 500 or higher)
YYYY = Access Code (maximum 4 digits)
Z7 ~ Z = Telephone Number (maximum 24 digits)
Clear Station Speed Dial | Dial 76 — Dial9 X — Hang Up
E.“ffe,; I;Iunﬁber bySingle | v _ speedDial Buffer Number (90 ~99). Enter 0 ~ 9 for last digit. Notes 2 & 4
1ne lelepnone (Series 100 ~ 450)
Speed Dial Buffer Number (80 ~ 99). (Series 500 or higher)
Place Call Usinga Speed |Dial77/+* — Dial9X
Stugl Line Telophons | %= MFTwe
9X = SpeedDial Buffer Number (90 ~ 99). Enter 0 ~ 9 for last digit.
(Series 100 ~ 450)
Speed Dial Buffer Number (80 ~ 99). (Series 500 or higher)
Last Number Dialed by Dial *
Single Line Telephone
Set Timed Alarm at Dial 00O — Dial XX:XX Installation
Single Line Telephone Note 4
XX:XX = Time (24-hour clock in 5 minute increments)
Cancel Timed Alarm at Dial 0O — Hang Up Installation
Single Line Telephone Note 4
(continued on next page)
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Function Operation Notes
Barge-In by Station FNC — CNF — Dial XXXX — FNC Installation
Number XXXX = Station number to be interrupted
Barge-In by Trunk FNC — CNF -» Dial* — Dial XX — FNC Installation
Number .

XX = CO/PBX Trunk Number (01 ~ 64) to be interrupted
Transfer to Call Park - Dial4* — DialX
System X = Call Park Number (0 ~ 9)
Answer or Retrieve Call Dial4# — DialX
Park - System X = Call Park Number (0 ~ 9)
Automated Attendant Dial 0O — DijalX — Diall —DialY — Dial Z Note 4
Message L
(Record/Confirm/Erase) X = 1=Record
= 2 = Confirm
= 3 = Erase
Y = Enter Automated Attendant Number (1 ~ 8)
Z = 1=DayMade
= 2 = Night Mode
= 3 = Weekend Mode
Voice Prompt Message Dial OO — DialX —Dial2 —DialY Note 4
(Record/Confirm/Erase) X = 1=Record
= 2= Confirm
= 3 = Erase
Y = 1= MessageforDial Tone
2 = Message for Call Waiting Tone
Delay Announcement Dial OO — DialX — Dial 3 Note 4
(Record/Confirm/Erase) X = 1=Record
= 2 = Confirm
= 3 = Erase
Attendant Call Dial 0 Installation
Set Relocation Dial OO — Dial XXXX - Dial YYYYY Note 4
XXXX = Station numberto be exchanged }ie:;:: 700 or
YYYYY = StationPassword g
While calling an extension:

Funection Operation Notes
Tone/Voice Switching Diall
Callback Message Dial # Installation
Handset Receive Volume |FNC — Dial2 Installation

(continued on next page)
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While a call is waiting (when calling an extension and Call Waiting Tone is heard):

Function Operation Notes
Automatic Callback Dial 0 — Hang Up Installation
Step Call Dial 1l Single Line

OK (only for
DP type
telephones)
Tone Override Dial * Installation
Callback Message Dial # Installation
Voice Over Dial 6
Quick Transfer to Voice | Dial 7 Series 500 or
Mail higher
While seizing a CO/PBX Line:

Function Operation Note
Microphone ON/OFF FNC — Diall
Seized Qutside Line FNC — Dial3
Number Display
Drop Key FNC — Dial5
Store and Repeat (Store) FNC - Dial7
Save and Repeat (Save) FNC — Dial9
Exclusive Hold FNC — Dial HOLD
Drop Trunk and Seize FNC — Dial6 *

Internal Line

Store/Save & Repeat LNR/SPD — Dial #

(Dial)

Unsupervised Conference | Press CNF (during conference) Series 500 or
higher

Automatic Redial FNC — LNR/SPD (Speaker Mode)

Last Number Redial LNR/SPD — Dial =

Account Code Entry FNC — Dial 66 Series 300 or
higher

Quick Transfer to Voice FNC — Dial 86 Series 500 or

Mail higher

Voice Over Spljt FNC — Dial 65 Series 400 or

(Whisper Page) higher

Group Listening Speaker (during off-hook) Series 700 or

' higher
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CHAPTER 3
ELECTRA PROFESSIONALLEVELII AND LEVEL II ADVANCED
HARDWARE SPECIFICATIONS AND INSTALLATION

SECTION 1 SYSTEM SPECIFICATIONS

1.1 General Information

The following diagrams and tables show specifications for the Electra Professional Level
II and Level II Advanced systems. The technician should review these carefully before
attempting to install the systems.

Electra Professional Level II and Level II Advanced 3-1



Februarz 1998

Electra Professional 120/Level II /Level 1 Advanced

1.2 System Block Diagram

The systemblock diagram is a conceptual representation of an installed system. Refer to
Figure 3-1 - System Block Diagram. Table 3-1 contains a list of abbreviations used in the

system block diagram.
Table 3-1 Abbreviations
Abbreviation Description
BRT ISDN Basic Rate Trunk Interface (S/T)
CLK Digital Network Synchronous Clock Oscillator
COI Central Office Line Interface
CONSOLE Attendant Add-On Console
CPU Central Processing Unit
DID Direct Inward Dial Trunk
DTI Digital Trunk Interface
ECR External Control Relay
ESI Electronic Station Interface
FAX Facsimile Transceiver
LLT Long Line Telephone
MIF Multipurpose Interface
MLT Multiline Terminal
MMC Module Memory Controller
MPU Microprocessor
PBR DTMF Signal Receiver Circuit Unit (Push Button Receiver)
PC Personal Computer (with RS-232C Interface)
PRT Printer with RS-232C Interface
ROM/RAM Read Only Memory/Random Access Memory
RTC Real Time Clock
SLI Single Line Telephone Interface
SLT Single Line Telephone
SLTADP Single Line Telephone Adaptor
SMDR Station Message Detail Recording
SPK External Speaker
TDSW Time Division Switch
TLI Tie Line Interface
VMU Voice Mail Unit
VRS Voice Recording Service

3-2
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Numbers in ( ) designate the number of channels supported when using the equipment listed.

Figure 3-1 System Block Diagram
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1.3 System Control Capacities

The control capacities of the system are shown in Table 3-2 - System Control Capacities. |
Table 3-2 System Control Capacities

Level 11 Level II Advanced
Item Basic Basic+ | oo Basic + 2 Unit
Expansion Expansions
Interface 5 8 24
Slot Application 1 1 4

Number of Outside Lines 32 56 56 64 N/A

CO/PBX 32 56 56 64 CO1I

DID 16 28 28 32 DID

E&M 8 14 14 32 TLI

T1 1(24 1(24 2(48 3 (64 DTI

channels) | channels) | channels) | channels)

ISDN (Basic Rate Trunk) 4 4 4 8 BRT
Number of Non-Blocking Intercom Lines
Maximum number of outside lines and
stations that can be simultaneously 40 64 64 160 N/A
connected (Non-Blocking)
Multiline Terminal 32 56 56 96 ESI
Attendant Add-On Console 4 4 4 4 ESI
SLT 24 48 48 88 SLI
SLT Adapter 31 55 55 95 ESI
Dierm Cordless Terminal 9 9 9 9 ESI
External Speaker 3 3 3 3 ECR
DTMF Receiver 8 8 8 8 PBR
Voice Recording Service 8 8 8 8 VRS
Station Message Detail Recording (SMDR) 1 1 1 1 MIF (S/L)
PC Program 1 1 1 1 MIF (S/L)
Least Cost Routing (LCR) 1 1 1 1 MIF (L)
Automatic Call Distribution (ACD) 1 1 1 1 MIF (A)
Uniform Call Distribution (UCD) 1 1 1 1 MIF (U)
Caller ID 1 1 1 1 MIF (C)
Conference 6 6 6 6 CPU
Tenant 48 48 48 48 N/A
Trunk Group 32 32 32 32 N/A
Route Advance Block 16 16 16 16 N/A
System Speed Dial 1000/90 1000/90 1000/90 1000/90 N/A
System Speed Dial (Series 500 or higher) 1000/80 1000/80 1000/80 1000/80 N/A

Note 1: The number of Attendant Add-On Consoles is included in the number of Multiline Terminals.
Note 2: Four of the eight channels are accommeodated in the CPU.
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The KSU is connected to each Multiline Terminal and Single Line Telephone by
a separate twisted 1-pair cable or 2-pair cable (only for Multiline Terminals).
Table 3-3 - Multiline Terminal Loop Resistance and Cable Length and Table 3-4
- Single Line Telephone Connection Cable Length show the cables used for
wiring between the KSU and individual terminals or adapters.

Table 3-3 Multiline Terminal Loop Resistance and Cable Length

. Maximum Feet | Maximum Feet
Maximum by Twisted by Twisted
Terminal or Adapter L.oop 1-Pair Cable 2-Pair Cable
Resistance
Oh
(Ohms) 24 AWG 24 AWG

ETW-8-( ) (BK)/(SW) TEL 61 600 1500
ETW-16DC-( ) (BK)/(SW) TEL 46 450 1300
ETW-16DD-( ) (BK)/(SW) TEL 37 360 820
ETW-24DS-( ) (BK)/(SW) TEL 46 450 820
ETW-4R-1 (BK) TEL N/A 650 650
DCU-60-( ) (BK)/(WH) Console 102 1000 10000
EDW-48-( ) (BK)/(SW) Attendant Add-On 102 1000 2000
Console with AC Adapter
SLT-F(1G)-10 ADP 61 600 1200
SLT-F(1G)-20 ADP 61 600 1200

Note 1:

Note 2:
Adapter.

Note 3:

An AC Adapter isrequired to install an Attendant Add-On Console.
The length for the specified SLT Adapter is the distance between the ESI KTU and the SLT

When additional length is required between the ESI and a Multiline Terminal, Attendant

Add-On Console, or SLT Adapter, use twisted 2-pair cable as shown in Figure 3-2
Connecting the ESI to the Multiline Terminal Using Twisted 2-Pair Cable.

ESI

Twisted 2-pair cable

T~

Muttiline
Terminal

Figure 3-2 Connecting the ESI to the Multiline Terminal Using Twisted 2-Pair Cable

Electra Professional Level 11 and Level IT Advanced
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Table 3-4 Single Line Telephone Connection Cable Length

Maximum Loop Resistance
Connected Equipment Cable (24 AWG) from Connected
Equipment to Telephone

SLI-F(8(3)-21 KTU Twisted 1-pair ‘ 300 ohm
LLT-F(2G)-10KTU Twisted 1-pair ' 1500 chm
SLT-F(1G)-10 ADP Twisted 1-pair 300 ohm
SLT-F(1G)-20 ADP Twisted 1-pair 300 ohm
ADA(2)-W (BK)/(SW) Twisted 1-pair 10 feet

Unit
APR-U Twisted 1-pair 50 feet

Note: Mixing digital and analog ports through the same 25-pair cable runs is not
recommended.

1.4.2

The following cables are required for the equipment listed below:
e  Music Source (for MOH and BGM inputs): Hi-Fi Shielded Audio Cable
o External Amplifier: Hi-Fi Shielded Audio Cable.

Cabling Precautions

When selecting cables and Main Distribution Frames (MDF), future expansion
or assignment changes should be considered. Avoid running cables in the
following places:

o A place exposed to wind or rain.

o A place near heat radiating equipment or where the quality of station
cable covering could be affected by gases and chemicals.

e  Anunstable place subject to vibration.

1.5 Power Requirements

1.5.1

Power Supply Inputs

AC Input (PSF-S-20 PSU or PSF-P-20 PSU):
e 117Vac = 10%

e 6G0HzL10%

e Single Phase

¢ 15A maximum current

® A dedicated outlet, separately fused and grounded, is required.

3-6
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1.5.2 Power Supply Outputs Table

Table 3-5 Power Outputs

Level I1 Level IT Advanced
DC
Voltage Minimum Maximum Minimum Maximum
Current Current Current Current
—24V 0.3A 5.9A 0.3A 7.5A
+ 5V 0.3A 4.3A 0.3A 6.5A
-5V 0A 0.8A 0A 1.2A

1.5.3 Power Consumption and Dissipation Table

Table 3-6 Power Consumption and Dissipation

Maximum
Watts Used | Watts Used
Module CRMS (Idle) | (Maximum)
urrent
Basic 1.3A 120 150
Level Il - -
Basic + Expansion 1.9A 180 220
Level I Basic 1.9A 180 220
Advanced | Basic + 2 Expansions 5.7A 540 660

154 Fuse Replacement Table

Table 3-7 Fuse Replacement

Unit Fuse No. Specifications Description Dimensions
PSF-S-20 PSU F1 125V, 4.0A AC Input 1/4"X 1-1/4
F2 125V, 7.0A DC Input 1/4"X 1-1/4"
PSF.P-20 PSU F1 125V, 6.3A AC Input 1/4"X 1-1/4
F2 250V, 12.0A DC Input 1/4" X 1-1/4"
Note: All fuses are normal blown glass tube. Do not use slow blow fuses.
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1.8

Environmental Conditions
e Temperature
1. Operating: +32°F~ +104°F (0°C ~40°C)
2. Recommended Long Term: +50°F ~ +90°F(10°C ~ 32.2°C)
e  Operating Humidity: 10% ~ 90% noncondensing

Outside Line Types _

e  2-wire, Loop-Start or Ground-Start Trunks

° 2-wire, Loop Dial, DID Lines (Dial Pulse or DTMF)

° 4-wire, E & M Tie Lines (Type I or V, Dial Pulse, or DTMF)

e Digital Trunk T1/FT1 (Loop Start or Ground Start, Tie Line E&M, or DID
Signaling)

e  Digital Trunk ISDN Basic Rate

Network and Control Specifications
1.81 Transmission
e Data Length:
From Multiline Terminal to ESI-F(8)-21 KTU: 23 bits
From ESI-F(8)-21 KTU to Multiline Terminal: 23 bits
e Data Transmission Rates:

Between ESI-F(8)-21 KTU and Multiline Terminal: 184K bits/sec.
(voice and signaling)

o  Scanning Time for each Multiline Terminal: 32 ms.

1.8.2 Network
e TDM Switching: PCM (u Law)
e TDM Clock: 2.048 MHz
e TDMDataBus: 8bit
e TDM Timeframe: 125us.

1.8.3 Control

e Control: Stored program with distributed processing

e  Central Processor: 16-bit microprocessor
e  Clock: 8 MHz
e Interface KTU: 4-bit microprocessor

o  Optional KTUs (MIF and DTI): 8-bit microprocessor

e  Multiline Terminal and
Attendant Add-On Console: 4-bit microprocessor

e SLT Adapter: 4-bit microprocessor

3-8
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1.84 Telephones
e  Multiline Terminal and Attendant Add-On Console:
Voltage: —11~ —26Vdc
Maximum Current: 200 mA
Acoustical characteristics meet Electronic Industry
Association (EIA) standard proposal SP-1286 and
standard EIA RS-470.
e  Single Line Telephone:
Standard 2500 set: 500 type network
Nominal Current: 35mA
Ring Signal: 56 Vac RMS @ 20 Hz
o Single Line Telephone Adapter:
Standard 2500 set: 500 type network
Nominal Current: 30 mA
Ring Signal: 56 Vac RMS @ 20 Hz
e ADA(2)-W(BK)/(SW) Unit:
Standard 2500 set: 500 type network
Nominal Current: 30 mA
Ring Signal: 56 Vac RMS @ 20 Hz.
e APR-U (BKY/(SW) Unit
Standard 2500 set: 500 type network
Nominal Current: 30mA
Ring Signal: 56 Vac RMS @ 20 Hz.-U (BK)/(SW) Unit
1.9 Dialing Specifications
1.9.1 Dial Pulse Address Signaling
Standard 2500 set: 500 type network
Nominal Current: 30mA
Ring Signal: 56 Vac RMS @ 20 Hz
o ADA(2)-W (BK)/(SW) Unit:
Standard 2500 set: 500 type network
Nominal Current: 30 mA Signaling
e  PulseRate: 10 % 0.5 pps/20 + 1.0 pps
e  Percent Break: 60 £ 1.5%
e Interdigit Interval: 10 pps/20pps 770 ms. ~ 830 ms.
1.9.2 DTMF Address Signaling
e Frequencies:
Two sinusoidal signals, one from a high group of three frequencies and one
from a low group of four frequencies.
o Frequency deviation: Lessthan + 1.0 percent

Electra Professional Level I and Level II Advanced
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e Signal level:

Nominal level per frequency:

Minimum level per frequency:

Maximum level per frequency pair:

e Risetime:
o Duration of dual frequency signal:

o Interdigital time:

Installation Service Manual

—~6~ —4dBm

Low Group:” —10dBm
High Group: —8dBm
0dBm

Within 5 ms.

100 ms. default/70 ms. minimum

70 ms. default/60 ms. minimum.
Nominal High Group
Frequencies (Hz)

1209 | 1336 | 1477

697 | 1 | 2 | 3

Nominal Low

4 5 6

Group 770
Frequencies (Hz) ggo 7 8 9
941 * 0 #

1.10 Battery Backup

Both systems have two battery backup functions: One is for system backup and a second
for memory backup.

1.10.1

1.10.2

System Backup

The system is backed up by a rechargeable battery. This battery backup
supports all system functions for approximately 30 minutes if power fails.

Memory Backup

Abackup battery is equipped on the CPU-F()-20 KTU, VRS-F(4)-11 KTU, MIF-
F(S)-10 KTU, MIF-F(L)-10 KTU, MIF-F(A)-10 KTU, MIF-F(C)-10 KTU, and the
MIF-F(U)-10 KTU. These batteries, when fully charged, retain the system
memory after a power failure. Refer to Table 3-8 - KTU Battery Backup Time
for the approximate backup times for the KTUs.

Table 3-8 KTU Battery Backup Time

KTUs Approximate Backup Time
CPU-F( )-20KTU 14 days
VRS-F(4)-11 KTU 1 hour
MIF-F(8)-10 KTU 1 month
MIF-F(L)-10 KTU 1 month
MIF-F(A)-10 KTU 1 month
MIF-F(C)-10KTU 1 month
MIF-F(U)-10KTU 1 month

3-10
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1.11 Weights and Dimensions

Table 3-9 Weights and Dimensions

Unit %Vh;fgl;l‘;‘g Height Width Depth
37 Ibs. 6oz, 14.96" 15.67" 3.06"
ESF-SB-10 KSU (17 kg) (380 mm) (398 mm) (230 mm)
26 Ibs. 8 oz. 14.96" 11.54" 9.06"
ESF-SE-10KSU (12kg) (380 mm) (293 mm) (230 mm)
421bs. 11 oz. 18.31" 24.80" 10.67"
ESF-XB-10KSU (19.4 kg) (465 mm) (630 mm) (271 mm)
21 1bs. 5 oz. 11.81" 24.80" 10.67"
ESF-XE-10KSU (9.7 kg) (300 mm) (630 mm) (271 mm)
41bs. 130z, 14.96" 3.54" 7.09"
PSF-5-20 PSU (2.2 kg) (380 mm) (90 mm) (180 mm)
31bs. 8oz 14.96" 3.54" 7.00"
PSF-P-20 PSU (1.6 kg) (380 mm) (90 mm) (180 mm)
2 Ibs. 3.98" 6.89" 8.81"
ETW-8-() (BK)/(SW) TEL (0.9kg) (101 mm) (175 mm) (223 mm)
ETW-16DC-( ) (BK)/(SW) 21bs. 3 oz, 3.98" 6.89" 8.81"
TEL {(1kg) (101 mm) (175 mm) (223 mm)
ETW-16DD-( ) (BK)/(SW) 2 1bs. 7 oz 3.98" 8.07" 8.81"
TEL (1.1kg) (101 mm) (205 mm) (223 mm)
ETW-24DS-( ) (BK)/(SW) 21bs. 7oz, 3.98" 8.07" 5.81"
TEL (1.1kg) (101 mm) (205 mm) (223 mm)
EDW-48-( ) (BK)/(SW) 31bs. 1oz, 2.72" 6.89" 8.81"
CONSOLE (1.4kg) (69 mm) (175 mm) (223 mm)
11b. 10 oz. 3.42" 5.51" 7.48"
ETW-4R-1(BK) TEL (0.74 kg) (87 mm) (140 mm) (190 om)
2 Ibs. 3.98" 6.89" 8.81"
ETJ-1-1(SW) TEL (0.9 kg) (101 mm) (175 mm) (223 mm)
21bs. 3oz. 3.98" 6.89" 8.81"
ETJ-1HM-1 (SW) TEL (1kg) (101 mm) (175 mm) " (223 mm)
11b. 14 oz, 3.15" 6.30" 9.06"
ETE-1-2 TEL (SLT) (0.9 kg) (80 mm) (160 mm) (230 mm)
11b. 10 oz. 2.36" 6.30" 9.06"
ETE-1HM-2 TEL (SLT) (0.7 kg) (60 mm) (160 mm) (230 mm)
90z, 1.80" 2.80" 4.80"
SLT-F(1®-10 ADP (0.29 kg) (45 mm) (70 mm) (120 mm)
90z, 1.80" 2.80" 4.80"
SLT-F(1G)-20 ADP (0.29 kg) (45 mm) (70 mm) (120 mm)

kS

Shipping weight includes the shipping carton.

** Electra Elite KSU, PSU, and Digital Multiline Terminals are included in Chapter 2, Table 2-9 - Weights
and Dimensions.
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1.12 External Equipment Interface
1.12.1  Music On Hold/Station Background Music through CPU (Series 500 or higher)

e Auxiliary Input: 0.6V RMS Signal Level
e InputImpedance: 10K Q
1.12.2 Station Background Music using COI-F( )-20 KTU or COI-F( )-30 KTU (Series
500 or higher) '
e  Auxiliary Input: 0.6V RMS Signal Level
e  InputImpedance: 600 Q

1.12.3 External Paging (Audio)
e  Output Power: —10dBm Signal Level
e  Output Impedance: 600 Q
° | Relay Contact Rating: 500 mA, 24 Vdc

1.12.4 External Tone Ringer/Night Chime Qutput
e  Output Level: —10dBm
e  Output Impedance: 600 Q
e  Relay Contact Rating: 500 mA, 24 Vdc

1.12.5 SMDR Output
o  Female Connector (System Output) Standard RS-232C

1.12.6 PC Connection
e  Female Connector (System Qutput) Standard RS-232C

1.12.7 Relay Contact

o  All Relay Contact Ratings: 500 mA, 24 Vdc
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1.13 Visual and Audible Indications
1.13.1 Tone Patterns Table
Table 3-10 Tone Patterns
Tone Frequency (Hz) Tone Patterns

Dial Tone 350/440 I
Second Dial Tone 350/440 Hplnlginsnipipgigisiniginl
Busy Tone 480/620 o

Call Waiting Tone 440 50

Ringback Tone (1) 440/480 gl e O —
Ringback Tone (2) 440/480 rfﬂl__wu_;j:___
Reorder Tone 480/620 o

o Attendant/Tone Override

: ggﬁlglgl{lt‘.rll:?;ﬁﬁcation 440 _jﬁsi

 LOR Dial Tone 440 .

Error Tone Burst 620 Qusp tee O 32 = bursts

Recall Tone 1024 8 Ny T it e N o N B
CO/PBX Ring Tone (1) 480/606 2200 sewoFF [

CO/PBX Ring Tone (2) 480/606 S01PM

Internal Ring Tone 480/606 j‘ﬂ-ca-o-li‘ e OFF—— —
Attendant Ring Tone 480/606 A e LML LN
Tone Burst 440 _ljﬂﬂ

Howler Tone 2400 Continuous 16 Hz modulation

DIT Alert Tone 480/620 "

CO Ring Transfer 480/606 14 sec ON

1.0 sec. OFF

Electra Professional Level IT and Level 11 Advanced
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1.13.2 Muitiline Terminal LED Flash Pattern Table
Table 3-11 Multiline Terminal LED Flash Patterns

LED Condition Color Flash Patterns
T 1 ] 1
1-Use Green = — = o
Busy Red —r J : :
Incoming Call Red |memm mem  foe o o m— j— o o —
LineKey |1Hold Green 5 : I
Call Hold Red : ; ; :
Hold Recall Green |me=— e | j— — ] o —
Transfer Recall Green fme ——— | — —— ] _—
1 1 1 1
Microphone |ON Red : : : :
ICM I-Use Red - : :
ICM Incoming Call Red |weme e foem ceem e e e e f— —
Voice Over Broker Red | e _E — _..i.._ — .—E— —— _g.__ —
N 1| S T
Large LED |Incoming Internal Call Red [ === |l e b e e e— e
Incoming Outside Call Green frmm s e —— - — — — - —
Message from Attendant Green - ; — O
Voice Mail Message Red : : : i-—
Speaker  |ON Red i ] | i
System Data Entry Red |y - S—— !
+ —+ i 1
Conference in Progress Red . : : :
All Conference Red ! } } }
Conference Circuits Used H ) : |
Hold Conference Call Red ' s ! N
ICM Call Hold Red : ' : —
SPD Confirmation Red |emme coe : — e — e —
Answer Incoming Trunk Red [ o= |oee e b o e o e
Exclusive Hold Green - ; | S
User Ringing Line Preference} Red E :L ‘ : i
Voice Over with Broker's Call] Green jumms amm s :._.. — _|__ — —— :._- — _g.__ — )
Function  [Callback Set Red — k — ' —
Auto Repeat Set Red | — O
ON (to set function) Red | — —
Call FWD - All Call Set Red | m e = e e — - — — — —
LNR/SPD |Other Tenant Green — : . .
CO Line Key Seized E E i E
Exclusive Hold Green k ! ! } e
BLFor Use, Hold Red : — e '
DSSKey |DND,Call FWD-AIlCalls Red 5 i ! R
L — T
Special Mode Red e  E————  E———
(While pressing FNC key ' i ' '
or going off-line) E i i ;
0 0.5 1.0 1.5 2.0 sec.
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SECTION 2

1.13.3 DSS/BLF LED Indications Table

Table 3-12 DSS/BLF LED Indications

Function Color Status

Attendant Message Green ON
Idle — OFF
Talking (Other) ' Red ON
Hold Red ON
FWD All (DND) Red (Flashing) ON
Other Use (Multiline Terminal is off-line, station user Red (Flashing) ON
is programming Feature Access/One-Touch keys, etc.)

Incoming Call Red (Flashing) ON
COline in use Red ON

HARDWARE REQUIREMENTS

2.1

General Information

Before configuring the system, complete the worksheets in the Electra Professional
120/Level II/Level II Advanced Job Specifications Manual. Make sure all station
equipment, timeouts, and feature options are considered when completing the
worksheets. System Programming must be understood to properly complete these
worksheets. Refer to Chapter 5 - Programming in this manual.

Note: One Electra Professional 120/Level II/Level II Advanced Job Specifications
Manual is included with the CPU-F( )-20 KTU.

The Level II Basic KSU has five interface slots and the Expansion KSU has three
interface slots. The Level II Advanced Basic KSU and Expansion KSU each have eight
interface slots. Each slot supports up to eight ports. The hardware requirements dictate
the number of ports available for installing station equipment.

When possible, the same type KTUs should be paired together in a cable binder (25-pair
cable binders to the MDF should be used.) This simplifies MDF wiring.

2.1.1 Programming Stations

A maximum of three programming positions are available in the system.
Telephones, connected to the first two ports of the first ESI-F(8)-21 KTU, are
automatically programming positions and must be ETW-16DC-( ) (BK)/(SW)
TEL, ETW-16DD-( ) (BK)/(SW) TEL, DTU-16D-( ) (BK)/(WH) TEL, ETW-
24DS-( ) (BK)Y/(SW) TEL, or DTU-32D-( ) (BKY/(WH) TEL.

A third programming position becomes available when an MIF-F(S)-10 KTU or
MIF-F(L)-10 KTU and the Electra Professional System Program Technician
software are installed.

2.1.2 Attendant Station

A maximum of four Attendant positions can be installed in a system with
EDW-48-( ) (BK)Y/(SW) or DCU-60-( ) (BK)/(WH) Consoles. Each Attendant
Add-On Console must be supported by an ESI-F(8)-21 KTU. A maximum of four
EDW-48-( ) (BK)/(SW) Consoles can be installed in each system.

Electra Professional Level II and Level I Advanced 3-15



February 1998 Electra Professional 120/Level II /Level 11 Advanced  Installation Service Manual

2.2 Determining Required Equipment
2.2.1 Station Equipment

Determine the type and quantity of station equipment being installed. -~

Available station equipment includes:

DTU-8-( ) (BK)/(WH) TEL (8-line Multiline Terminal without LCD)

DTU-16-( ) (BKY/(WH) TEL  (16-line Multiline Terminal without LCD)

DTU-16D-( ) (BK)/(WH) TEL (16-line Multiline Terminal with LCD)

DTU-32-( )(BK)/(WH) TEL  (16-line Multiline Terminal without LCD)

DTU-32D-( ) (BK)/(WH) TEL (16-line Multiline Terminal with LCD)

ETW-8-( ) (BK)/(SW) TEL (8-line Multiline Terminal without LCD)

ETW-16DC-( ) (BK)/(SW) TEL (16-line Multiline Terminal with LCD)

ETW-16DD-( ) (BK)/(SW) TEL (16-line Multiline Terminal with LCD)

ETW-24DS-( ) (BK)/(SW) TEL (24-line Multiline Terminal with LCD and
built-in Dual Path Adapter)

Single Line Telephone with Message Wait Lamp

Single Line Telephone without Message Wait Lamp

DCU-60-( ) (BK)Y/(WH) Console

EDW-48-( ) (BK)/(SW) Console

ADA-U Unit Ancillary Device Adapter interface

APR-U Unit Analog Port Ringer interface

HFU-U Unit Handsfree unit

WMU-U Unit Wall mount unit with Multiline Terminal

ADA(1)-W (BK)/(SW) Unit

ADA(2)-W (BK)/(SW) Unit

WMU-W Unit

SLT-F(1G)-10 ADP or SLT-F(1G)-20 ADP.

2.2.2  Interface KTUs
A. Slot and System Port Numbers for the Level II system are shown in Figure

3-3 - Level II Interface Slots and System Port Numbers.

BASICKSU EXPANSION KSU
8 16 24 32 40 48 56 64

7 15 23 31 39 47 55 63

6 14 22 30 38 46 54 62

PlO]|C 3 13 21 29 37 45 53 61
P 4 12 20 28 36 44 52 60
U|B 3 11 19 27 35 43 51 59
2 10 18 26 34 42 50 58

1 9 17 25 33 41 49 57

IF1/OP1 | IF2/0P2 | IF3/OP3 | IF4/OP4 | IF5 IF6 IF7 IF8

Figure 3-3 Level Il Interface Slots and System Port Numbers
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B. Slot and System Port Numbers for the Level II Advanced system are
shown in Figure 3-4 - Level II Advanced Interface Slots and System Port
Numbers.

Note: The two fixed slots and the first four slots in KSU3 are not
labeled with the OP designation in Figure 3-4 - Level II Advanced
Interface Slots and System Port Numbers. This is only to show
that an MIF-F( )-10 KTU cannot be installed in these slots. The
actual KSUs are labeled with OP.
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136 144 152 160 168 176 184 192

135 143 151 159 167 175 183 191

134 142 150 158 166 174 182 190

M 133 141 149 157 - 165 173 181 189

KSU3 S 132 140 148 156 164 172 180 188
C 131 139 147 155 163 171 179 187

130 138 146 154 162 170 178 186

129 137 145 153 161 169 177 185

-:——E‘=1-=-TYF2 IF3 IF4 IF5 IFé IF7 IF8

72 80 38 96 104 112 120 128

71 79 87 95 103 111 119 127

70 78 86 94 102 110 118 126

PIO]JO M 69 77 85 93 101 109 117 125

KSU2 S|P}|P|M 68 76 84 92 100 108 116 124
UlA|B]|C 67 75 83 91 99 107 115 123

66 74 82 90 98 106 114 122

65 73 81 89 97 105 113 121

[IFLIOP1 | IF2/0P2 | IF3/0P3 | IF4/0P2 | IF5 | IF6 | IF7 | IF8 |

8 16 24 32 40 48 56 64

7 15 23 31 39 47 55 63

6 14 22 30 38 46 54 62

PIOJO]|C 5 13 21 29 37 45 53 61

KSU1 S|P|P 4 12 20 28 36 44 52 60
U 3 11 19 27 35 43 51 59

2 10 18 26 34 42 50 58

1 9 17 25 33 41 49 57

IF1/0OP1 | IF2/0P2 +=?ZB/OPS IF4/0P4 | IF5 IFe IF7 IF8

Figure 3-4 Level Il Advanced Interface Slots and System Port Numbers

3-18 Electra Professional Level II and Level II Advanced



Installation Service Manual Electra Professional 120/Level I/ Level I1 Advanced

C. Telephone and CO Port Numbers
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Telephone and CO Port Numbers are available in the system. The port
numbers are used to count the number of station numbers and trunk
numbers when programming System Data. Refer to Figure 3-5 - Level II

Telephone and CO Port Number Example.

In the following example of a Level II system, the KTUs installed in each

slot are:
Slot KTU

IF1/0P1 ................ DTI-F( )-10 KTU or DTI-F(A)-20 KTU

IF2/0P2 ................ OPEN

IF3/0P3 ................ OPEN

IF4/0P4 ................ ESI-F(8)-21 KTU

IFS .. TLI-F(2)-10 KTU

IF6 ....... . ... ........ COI-F(8)-20KTU

IFT SLI-F(8G)-21 KTU

IF8 ., DID-F(4)-10 KTU

BASIC KSU EXPANSION KSU
C8 Cl6 C24 T8 C36 T16
C7 Cl5 C23 T7 C35 Ti5
Cé Cl4 C22 T6 C34 T14
C5 Ci3 C21 T5 C33 T13
C4 Cl2 C20 T4 C32 T12 C42
C3 Cl1 C19 T3 C31 Ti1 C41
C2 C10 C18 T2 C26 C30 T10 C38
Cl1 C9 C1i7 T1 C25 C29 T9 C37
e e e ——
IF1/0P1 | IF2/0P2 | 1IF3/0P3 | IF4/0P4 IF5 IF6 . IF7 IF8

C = CO Port Number
T = Telephone Port Number

Note 1: The TLI KTU has four available channels, but only two are

used.

Note 2: The DID KTU has eight available channels, but only four are

used.

Figure 3-5 Level II Telephone and CO Port Number Example

D. Interface KTUs

To determine the quantity of interface KTUs that are required, refer to

Table 3-13 - Number of Required Interface KTUs.

Electra Professional Level II and Level II Advanced
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Table 3-13 Number of Required Interface KTUs
Maximum KTUs
Circuits per System
KTU per Calculations/Comments I All?wedl
KTU Level II nsertion Slots
LevelII
Advanced
COI-F(4)-20KTU 4 Divide the number of CO/PBX/Centrex 7 16 IF1/0P1~1F4/0P4
COI-F(4)-30 KTU lines being used by 4. and IF5~1F8
COI-F(8)-20 KTU 8 Divide the number of CO/PBX/Centrex 7 8 IF1/0P1~1F4/0P4
CO1-F(8)-30 KTU lines being used by 8. and IF5~1F8
ESI-F(8)-21 KTU 8 Divide number of Multiline Terminals, 7 12 IF1/OP1~1F4/0P4
Attendant Add-On Consoles, SLT and IF5~IF8
Adapters being used by 8.
SLI-F(8G)-21 KTU 8 Divide Single Line Telephones and/or 6 11 IF1/0P1~1F4/0P4
Voice Mail ports being used by 8. and IF5~1F8
PBR-F(4)-11 KTU 4 PBR Requirements Refer to Section 1 1 IF1/0P1~1F4/0P4
: E - PBR Requirements on next page. and IF5~IF8
DID-F(4)-10 KTU 4 Divide the number of DID trunks 7 8 IF1/0P1~1F4/0OP4
being used by 4. and IF5~1F8
TLI-F(2)-10 KTU 2 Divide Tie lines being used by 2. 7 16 IF1/0P1~1F4/0P4
and IF5~IF8
DTI-F( )-10KTU 24 The T1/FT1 channels being used. 1 3 See Notes 1 and 2
DTI-F(A)-20 KTU
ECR-F-11KTU 8 Relays | Required when installing multiple 1 1 IF1/0P1~IF4/0P4
zones for external paging, tone ring and JF5~IF8
and/or chime.
MIF-F(S)-10 KTU Required when connecting an SMDR 1 1 OP and/or
printer and/or when using System IF1/0P1~IF4/0P4
Program Technician Software.
MIF-F(L)-10 KTU Required when connecting SMDR 1 1 OP and/or
printer, using scroll and dial CID IF1/0P1~IF4/0P4
feature, and/or using System Program
Technician Software and/or LCR.
MIF-F(A)-10 KTU Required for the ACD feature. 1 1 OP and/or
IF1/QP1~1F4/0P4
MIF-F(C)-10 KTU Required for the Caller ID feature. 1 1 OP and/or
IF1/0P1~1F4/0P4
MIF-F(U)-10KTU Required for the UCD feature. 1 1 OP and/or
IF1/0P1~IF4/0P4
VRS-F(4)-11 KTU 4 Automated Attendant, DISA, Voice 2 2 IF1/0P1~1F4/0P4
Prompt and/or Delay Announcement. and IF5~IF8
BRT-F(4)-10 KTU 4 Each KTU allows connection of up to 8 8 IF1~1F4 in basic
four BRI circuits. Each BRI provides and first expansion
two voice channels. Divide BRI trunks | KSU
by 8.
Note 1: For the Level Il system, use slot IF1/0P1 in the Basic KSU.
Note 2: For the Level II Advanced system, use slot IF1/0P1 and/or IF4/0P4 in the Basic KSU, and IF1/0OP1 in
the First Expansion KSU.
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2.3

E.

PBR Requirements

The Electra Professional Level Il and Level II Advanced systems have four
channels of built-in PBR circuits in the CPU-F( )-20 KTU. The PBR
circuit can detect DTMF signals from a Single Line Telephone, facsimile,
modem, or voice mail ports. Incoming DTMF signals can also be detected
from a CO trunk by an Automated Attendant and DISA feature. An
optional PBR-F(4)-11 KTU can only detect DTMF signals from Single Line
Telephones, facsimiles, modems, and voice mail.

The number of PBR-F(4)-11 KTUs needed depends on the number of Single
Line Telephones, modems, facsimiles, voice mail ports, and whether
Automated Attendant/DISA trunks are connected to the system. Up to 24
Single Line Telephones or Automated Attendant/DISA trunks can be
supported by one PBR circuit.

Installation Example

The following example aids in understanding some requirements when configuring an
Electra Professional Level II system. Refer to Table 3-14 - System Configuration
Example. The equipment used in this example includes:

e 12COLines

o 12 Multiline Terminals [ETW-16DD-1 (BK)/(SW) TEL only]
e  Voice Mail Connection (4 ports)

e SMDR

e  External Paging

Table 3-14 System Configuration Example

Device Type Units Quantity
Key Service Unit ESF-SB-10 KSU 1
ESF-SE-10 KSU 1
Power Supply PSF-S-20 PSU 2
CO Line COI-F(8)-20 KTU )
Multiline Terminal Interface | ESI-F(8)-21 KTU 2
Multiline Terminal ETW-16DD-( ) (BK) TEL 12
Voice Mail Connection SLI-F(8G)-21 KTU 1
SMDR MIF-F(S)-10 KTU 1
External Paging ECR-F-11 KTU 1
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SECTION 3 KSUINSTALLATION

3.1

3.2

General Information

This section provides the requirements for installing the system. The installer should be
familiar with this section before installing the system.

Site Preparation and MDF/IDF Construction

The technician should plan the installation before actual work begins. Advanced
planning minimizes time, cost, and disruption of customer business activities.
Additional benefits include flexibility for changes and expansion, efficient maintenance,
and increased customer satisfaction.

3.2.1

3.2.2

3.2.3

Precautionary Information

The following warnings shall be observed during installation:

1. Never install telephone wiring during a lightning storm.

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

3. Never touch uninsulated telephone wires or terminals unless the
telephone line is disconnected at the network interface.

4. Use caution when installing or modifying telephone lines.

Site Survey

In most cases, a survey of the customer premise is needed to determine the
placement of the Main Distribution Frame (MDF). A second visit to the site
may be necessary to obtain the exact dimensions of the area selected for MDF,
cable lengths, and possible IDF (Intermediate Distribution Frame) locations.

Collected information about the job site generally permits the MDF to be
partially assembled at the technician shop and helps to minimize time spent at
the customer premise.

Site Limitations

In selecting a permanent site for the MDF, the technician may encounter
problems such as, but not limited to, the following:

e Limited space is available and must be used regardless of its suitability.

e The available space may be adequate but may pose one or more
environmental hazards.

o The proposed location has limitations such as insufficient lighting or the
lack of a suitable ground for grounding the KSUs,

Whatever the nature of the adversities encountered, the technician must make
the necessary decisions to arrive at the best possible solution for installing the
equipment. This document cannot cover all possible situations, precautions,
and actions.

3-22
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3.24 Site Selection Conditions
KSU Installation Site:

The following conditions should be met at the site selected for the key service
unit (KSU).

KSUs are normally wall mounted to protect against accident or flooding.

The KSU should not be located directly beneath pipes, due to the
possibility of leaks or condensation causing damage to the Electra
Professional Level II system equipment.

The area where the KSU is to be located must be free of corrosive and
inflammable gases, excessive chemical or industrial dusts, and other
materials that could cause a hazard to personnel or to the proper
functioning of the equipment.

Operating ambient temperature and humidity must be within the limits
specified in Section 1.6 - Environmental Conditions.

The operation of the system is virtually noiseless and allows a wide
selection of installation sites. Take care to ensure the KSUs do not present
a hazard to office traffic. For economy, a central location to minimize
cabling is often used.

The KSU must be located at a site where it can be easily connected to an
AC power source.

The Level II KSUs (Basic and Expansion) weigh approximately 40 Ib. ~ 70
Ib. The Level II Advanced KSUs (Basic and Expansion) weigh
approximately 40 lb. ~ 100 1Ib. Therefore, select a strong wall for
mounting.

Place the KSU according to the following spacing specifications:

Space distance between the KSU and the ceiling: 20 in. or more
Space distance on both sides of the KSU: 12in. or more
Space distance on front of KSU: 20 in. or more

Avoid connection of the KSU to an AC receptacle used in common with any
other device (e.g., computer, facsimile machine, or copier).

Telephone Installation Site:

The following conditions should be met at the site selected for Multiline
Terminals.

Ensure the cable length and line resistance (loop), between the KSU and
the telephones, comply with the specifications shown in Table
3-3 - Multiline Terminal Loop Resistance and Cable Length and Table 3-4
- Single Line Telephone Connection Table Length.

Some devices require an external power supply. Select a place where they
can be easily connected to an AC outlet.
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MDF Construction

The Main Distribution Frame (MDF) consists of two different types of standard
quick-connect terminal blocks that are mounted on a 3/4-inch plywood

backboard. Mounting these blocks on standoffs for ease of access is -~ ™
recommended. The recommended blocks are: 66B50, for termination of the

MDF Cable Assembly and 66M50, for termination of the station cables.
The Intermediate Distribution Frame (IDF) requires only the 66 M50 blocks.

Both the MDF and IDF use standard bridging clips for each terminal block. The
bridging clips mate the left half of the terminal block (terminated cable run) to
the right half of the terminal block (crossconnection wire) to the terminal block
(crossconnection wire). The bridging clips are also useful during trouble
shooting to help isolate the cable runs and terminals/telephones from the
central equipment and the Central Office Network from the system. Refer to
Figure 3-6 - Typical Full MDF Layout. Also refer to Section 3.3.4 - Wall
Mounting the Basic and/or Expansion KSUs.

66B50 66M50 TELCO
_TYPE __TYPE  RJZIX
LUUL Loy U
i b
~ — 3 —
Basic L L] L3 L

[]C

KSU —T
A/IC . 4

Figure 3-6 Typical Full MDF Layout

b

—— 0,y
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3.3 Installing the Level Il Key Service Unit (KSU)
Before installation and cabling of the KSU, observe these precautions:

e  Before starting the work, be sure the PSU power switch is OFF and disconnect the
power cord from the AC outlet.

e Do notdirectly touch the soldered surfaces of the KTUs with your hands.

3.3.1  Basic KSU (ESF-SB-10 KSU)

The ESF-SB-10 KSU is the basic system cabinet. There are two fixed slots for
the CPU and MIF KTUs, one PSU slot, a battery installation space, and five
interface slots for the installation of telephones, CO/PBX lines, Tie lines, VRS,
DID, Digital Trunk (T1), PBR, and ECR KTUs. The KSU can be either floor
mounted or wall mounted. Refer to Figure 3-7 - Level Il Basic KSU.

Fixed Interface
Slots Slots

Figure 8-7 Level Il Basic KSU
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332  Expansion KSU (ESF-SE-10KSU)

The ESF-SE-10 KSU is the expansion cabinet that provides the system with one
PSU slot, battery installation space, and three additional interface slots. Only

one expansion KSU can be installed with the system. This KSU is floor or wall h

mounted with the ESF-SB-10 KSU. Refer to Figure 3-8 - Level II Expansion
KSU.

Figure 3-8 Level Il Expansion KSU

3.3.3  Opening the KSU Cover
The cover must be removed before floor or wall mounting the KSU.

1. Loosen the four cover screws and remove the front cover. Refer to Figure
3-9 - Removing the Level Il Basic KSU Cover.

o—

Figure 3-9 Removing the Level Il Basic KSU Cover
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3.3.4  Wall Mounting the Basic and/or Expansion KSUs
3.3.4.1 Wall Mounting the Basic KSU

Before wall mounting the basic KSU, the wall mount bracket must be
attached to plywood. Using 3/4-inch fire retardant plywood
backboard is recommended.

1. Using five screws (locally provided), attach the wall mount
bracket to the wall. Refer to Figure 3-10 - Attaching the Wall
Mount Bracket of the Level II Basic KSU to the Wall.

Ve Y f}
A 9 N
10"
Y h :J
) 5" A 4 4
T B 135" . \su Bottom

Position
Wall Mount Bracket Dimensions

Figure 3-10 Attaching the Wall Mount Bracket of the Level II KSU to the Wall
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2. Holding the Basic ESF-SB-10 KSU, lower the two hooks that
protrude from the rear of the KSU over the wall mount bracket.
Refer to Figure 3-11 - Attaching the Level II Basic KSU to the

Wall Mount Bracket.
g
1
- !
=
=
= [
- ]
= 1
- 1
= I
B
- ]
- 1
- 1
(=] — H
° £ 0 © m B
= ]
- 1
- ]
- I
= 1
H
= BT
- 1

Figure 3-11  Attaching the Level II Basic KSU to the Wall
Mount Bracket

3. Using the two provided bolts, secure the KSU to the wall mount
bracket from the bottom. Refer to Figure 3-12 - Securing the
Level II KSU to the Wall Mount Bracket.

lllll

Figure 3-12 Securing the Level Il KSU to the Wall Mount Bracket
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3.3.4.2 Wall Mounting the Expansion KSU

1. Remove the side panel (four screws) from the Basic KSU before
installing the expansion KSU. Refer to Figure 3-13 - Removing
the Side Panel.

Figure 3-13 Removing the Side Panel

2. Attach the ESF-SE-10 KSU wall mount bracket to the existing
ESF-SB-10 KSU wall mount bracket and secure it to the wall

using two (locally provided) screws. Refer to Figure
3-14 - Attaching the Wall Mount Bracket of the Level II
Expansion KSU to the Wall.

3
7o
¢

N FanY
'y [ A
10" 1 5"
1"
Y Pary P\ )
" 4 A % P s oY
2.5 I 4 37
KSuU " " " “
Bottom - 133 > 3

Position

Expansion Wall Mount Bracket Dimensions

Figure 3-14 Attaching the Wall Mount Bracket of the Level II Expansion KSU to the Wall
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3. Lift the Expansion KSU and attach it to the Basic KSU by
placing the hook through the slot. Refer to Figure 3-15 - Hooking
the Level 11 Basic and Expansion KSUs Together.

Basic Expansion

ﬂ%

|

.go
N

[

Figure 3-15- Hooking the Level II Basic and Expansion
KSUs Together

4. Bolt the Expansion KSU to the Basic KSU using the four
provided bolts. Refer to Figure 3-16 - Bolting the Level II
Expansion KSU to the Basic KSU.

«—aaD

al

l
i

!

y

—_—
—

Figure 3-16  Bolting the Level IT Expansion KSU to the
Bagic KSU
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5. Using the provided bolts, attach the ESF-SE-10 KSU to the
expansion wall mounting bracket from the bottom. Refer to
Figure 3-17 - Attaching the Level II Expansion KSU to the Wall
Mounting Bracket.

Basic Expansion

|
& &

Figure 3-17  Attaching the Level I Expansion KSU to the
Wall Mounting Bracket

6. Attach the ribbon cable, mounted on the Expansion KSU,
through the opening between the Basic and Expansion KSUs.
Refer to Figure 3-18 - Connecting the Cable Between the Level 11
Basic and Expansion KSUs.

Basic Expansion

Figure 3-18  Connecting the Cable Between Level 11 Basic
and Expansion KSUs

7. Attach the side panel (taken from the Basic KSU) to the right
side of the Expansion KSU.
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8. Install the front covers and tighten the screws after the
installation of the PSU, batteries, grounding cable, and KTUs is
complete.

3.3.5 Floor Mounting the Basic and/or Expansion KSUs

3.35.1 Floor Mounting the Basic KSU

1. Attach the two provided floor mounting brackets to the underside
of the Basic KSU. Refer to Figure 3-19 - Bottom View of the Floor
Mounting Brackets.

Floor Mounting Floor Mounting
Bracket Bracket

Figure 3-19 Bottom View of the Floor Mounting Brackets

9. Set the Basic KSU on a level surface, near an AC outlet and
against a wall. Using two screws (locally provided) attach the
KSU to the floor.

3.3.5.2 Floor Mounting the Expansion KSU

1. Remove the side panel on the Basic KSU. Refer to Figure
3-20 - Removing the Level Il Basic KSU Side Panel.

Figure 3-20 Removing the Level II Basic KSU Side Panel
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2. Lift the Expansion KSU and attach it to the Basic KSU by
placing the hook through the slot. Refer to Figure 3-21 - Hooking
the Level II Basic and Expansion KSUs Together.

Basic Expansion
&\ -
%‘; | _____@

o

Figure 3-21 Hooking the Level Il Basic and Expansion
KSUs Together

3. Bolt the Expansion KSU to the Basic KSU using the four
provided bolts. Refer to Figure 3-22 - Bolting the Level II
Expansion KSU to the Basic KSU.

Figure 3-22  Bolting the Level II Expansion KSU to the
Basic KSU
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4. Attach the ribbon cai;le, mounted on the Expansion KSU,
through the opening between the Basic and Expansion KSUs.

Refer to Figure 3-23 - Connecting the Cable Between the Level I1
Basic and Expansion KSUs.

Basic Expansion

Figure 3-23  Connecting the Cable Between the Level II
Basic and Expansion KSUs

5. Attach the side panel (taken from the Basic KSU) to the right
side of the Expansion KSU using the four screws.

6. Install the front covers and tighten the screws after the
installation of the PSU, batteries, grounding cable, and KTUs is
complete.
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3.3.6  Adding the Expansion KSU to an Installed System

1. Loosen the four screws on the front cover and remove the cover panel.
Refer to Section 3.3.3 - Opening the KSU Cover and to Figure
3-24 - Removing the Level Il Basic KSU Cover.

Figure 3-24 Removing the Level II Basic KSU Cover

2. Place the PSU power switch on the Basic KSU in OFF, and disconnect the
KSU from the power source.

3.  Disconnect the connectors from the KTU(s). When disconnecting, note the
position of the special connectors on the KTU. Refer to Figure
3-25 - Disconnecting the KTUs from the Level 11 Basic KSU.

P |t

—

Figure 3-25 Disconnecting the KTUs from the Level II Basic KSU
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4. Remove the slide bracket, on the Basic KSU, and pull the cable through

the opening. Refer to Figure 3-26 - Removing the Slide Bracket on the
Level Il Basic KSU.

LI/

Figure 3-26 Removing the Slide Bracket on the Level II Basic KSU

If wall mounting the system, refer to Section 3.3.4.2 - Wall Mounting the
Expansion KSU.

If floor mounting the system, refer to Section 3.3.5.2 - Floor Mounting the
Expansion KSU.
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3.3.7 Installing a PSF-S-20 PSU in the Basic and Expansion KSUs
3.3.7.1  General Information

This power supply is provided with both the Basic and Expansion
KSUs. It has a backup interface, accepts 117 Vac and outputs + 5V,
-5V, and —24V to the system.

Fuse Replacement:

To replace the fuse(s) in this PSU, first remove the PSU from the
KSU. Refer to Figure 3-27 - PSF-S-20 PSU Fuse Locations. Fuse F1
is a 125V, 4A fuse for AC input. Fuse F2is a 125V, 7A fuse for DC
input.

F2
(DCinput)
===lS

= 1Y

L

i o 8
SPP="EN
&

—
/!

(ACInput)

| m— N—, W,
— > L[ J
—] /—'

Figure 3-27 PSF-S-20 PSU Fuse Locations
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3.3.7.2  Installing a PSF-S-20 PSU in the Basic KSU

1. Install the PSF-S-20 PSU in the left slot of the Basic KSU and
secure using the two provided bolts. Refer to Figure
3-28 - Installing the PSF-S-20 PSU in the Level II Basic KSU.

=

»

0o

\\J

4

Figure 3-28  Installing the PSF-S-20 PSU in the Level II
Basic KSU

3.3.7.3  Installing a PSF-S-20 PSU in the Expansion KSU

1. Mount the PSF-S-20 PSU in the left slot of the Expansion KSU
and secure using the two provided bolts. Refer to Figure

3-29 - Installing the PSF-S-20 PSU in the Level II Expansion
KSU.

Figure 3-29  Installing the PSF-S-20 PSU in the Level II
Expansion KSU
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2. Attach a tie wrap (locally provided) 5 feet from the plug. Refer to
Figure 3-30 - Securing the PSU Cable Using a Tie Wrap.

Plug PSU Cable Tie Wrap

e i
|
|

Figure 3-30 Securing the PSU Cable Using a Tie Wrap

3. Using the provided clamp and screw, attach the PSU cable to the
KSU as shown in the following diagram. Refer to Figure
3-31 - Attaching the PSU Cable to the KSU.

PSU
160 i
(o)
|__
Battery
\Js
e

¢ [\

Clamp Tie Wrap

Figure 3-31 Attaching the PSU Cable to the KSU
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3.3.8  Battery Installation
3.3.8.1 Connecting the Built-In Batteries

1. Connect the two batteries in series. Refer to Figure
3-32 - Connecting the Two PSF Built-In Batteries.

Red Cord - &
BlackCord — © .
CAUTION

Be careful not to reverse the @ and © of the batteries.

Figure 3-32 Connecting the Two PSF Built-In Batteries

9. Install the battery hold-down plate and tighten the screw. Refer
to Figure 3-33 - Placing the Batteries in the Level II KSU.

87 .
& =

Guide

\ Battery Hold-Down Plate

Figure 3-33 Placing the Batteriesin the Level II KSU
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3. Connect the cord to the DC IN connector of the power supply unit.
Refer to Figure 3-34 - Connecting the Batteries to the Power
Supply Unit.

Power Supply Unit Q 9

Figure 3-34 Connecting the Batteries to the Power Supply Unit

3.3.8.2 Installing and Connecting Expansion Batteries

1. Remove the original batteries and disconnect the cords from the
batteries.

2. Using the provided cords, connect the pairs of built-in batteries
and expansion batteries in parallel with each other. Refer to
Figure 3-35 - Connecting Expansion Batteries to the Original
Batteries.

Original Battery

Expansion Battery

Black

Figure 3-35  Connecting Expansion Batteries to the Original
Batteries
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3. Mount the original batteries into the KSU and install the
expansion batteries outside of the KSU.

4. Connect the cord to the DC IN on the power supply unit of the .-

KSU. Refer to Figure 3-36 - Connecting the Batteries to the -
Power Supply. ;

Figure 3-36 Connecting the Batteries to the Power Supply

CAUTION

e Ensure that the cord connected to the DC IN, on the power supply
unit, is disconnected before connecting the batteries.

e Donot reverse the & and © polarities on the batteries.

e When the batteries are connected, ensure that they are not in
contact with any metal on the KSU.

3.3.8.3 Cable Routing

The cable routing (with only the Basic KSU) and the cable
connections for built-in batteries are shown in Figure 3-37 - Cable
Connections for the Expansion KSU.
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Figure 3-37 Cable Connections for the Expansion KSU

3.3.9 Grounding Requirements

The KSUs must be properly grounded. The KSU is provided with two
redundant grounding methods. However, only one grounding method should be
used on a system.

1. Adedicated AC outlet.

2. Provide a suitable cold water pipe ground in accordance with the local
operating telephone company procedures.

3. If no water pipe ground is available, a ground rod should be installed in
accordance with the local operating telephone company procedures.

4. A grounding terminal is provided on the ESF-SB-10 KSU. Connect the
grounding conductor to the hexagonal screw with the green colored head
terminal. Refer to Figure 3-38 - KSU Grounding.

Note: The provided ferrite core should be wrapped with the ground cable.

FG Terminal

Ferrite Core _EEI
\

Figure 3-38 KSU Grounding
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3.4 Installing the Level II Advanced Key Service Unit (KSU)
Observe these precautions before installation and cabling of the KSU:

e  Be sure the PSU power switch is OFF, and disconnect the power cord from the AC
outlet.

e Do nottouch the soldered surfaces of the KTUs with your hands.

34.1  Basic KSU (ESF-XB-10 KSU)

The ESF-XB-10 KSU, the basic system cabinet, has three fixed slots for the
CPU and MIF KTUs, one PSU slot, a battery installation space, and eight
interface slots for the installation of telephones, CO/PBX lines, Tie lines, VRS,
DID, Digital Trunk (T1), PBR, and ECR KTUs. The KSU can be either floor
mounted or wall mounted. Refer to Figure 3-39 - Level II Advanced Basic KSU.

Figure 3-39 Level Il Advanced Basic KSU

3.4.2 Expansion KSU (ESF-XE-10 KSU)

The ESF-XE-10 KSU is the expansion cabinet that has three fixed slots for the
MMC and MIF KTUs, one PSU slot, and eight additional interface slots. A
maximum of two expansion KSUs can be installed with the system. This KSU
is installed on the Basic KSU as a building block. Refer to Figure 3-40 - Level II
Advanced Expansion KSU.
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1

|l

Figure 3-40 Level 11 Advanced Expansion KSU

343 Opening the KSU Cover

The cover must be removed befo
over screws, and remove the front cover. Refer to Figure
anced Basic KSU Cover.

re floor or wall mounting the KSU.

1. Loosen the eight ¢
3.41 - Removing the Level Il Adv

S

Figure 3-41 Removing the Level II Advanced Basic KSU Cover
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344  Wall Mounting the Basic and/or Expansion KSUs
3.4.4.1 Wall Mounting the Basic KSU

96.25 96.25

“

Before wall mounting the basic KSU, the wall mount bracket must be
attached to plywood. Using 3/4-inch fire retardant plywood
backboard is recommended.

1. Using seven screws (locally provided), attach the wall mount
bracket to the wall using the template. Refer to Figure
3-42 - Attaching the Wall Mount Bracket of the Level II
Advanced Basic KSU to the Wall.

iH'

1

Expressed in mm

i /z% P

! l
80 § d & !
7X) S |

Figure 3-42  Attaching the Wall Mount Bracket of the Level I1
Advanced Basic KSU to the Wall

2. Holding the Basic ESF-XB-10 KSU, lower the two hooks that
protrude from the rear of the KSU over the wall mount bracket
and secure to the wall mount bracket from the side using the two
provided bolts. Refer to Figure 3-43 - Attaching the Level 1I
Advanced Basic KSU to the Wall Mount Bracket.

N

s

Figure 3-43  Attaching the Level II Advanced Basic KSU to
the Wall Mount Bracket
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96.25 96.25

3.4.4.2

A
80 ¥

Expressed in mm

Wall Mounting the Expansion KSU
1. Remove the the front and back panels from the Basic KSU before

installing the expansion KSU. Refer to Figure 3-44 - Removing
the Front and Top Panels.

Figure 3-44 Removing the Front and Top Panels

2. Using the seven screws (locally provided) attach the wall mount
bracket to the wall using the template. Refer to Figure
3-45 - Attaching the Wall Mount Bracket of the Level II
Advanced Expansion KSU to the Wall.

2

Figure3-45  Attaching the Wall Mount Bracket of the Level II
Advanced Expansion KSU to the Wall
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3. Holding the Expansion~ KSU, lower the two hooks that protrude
from the rear of the KSU over the wall mount bracket and secure
to the wall mount bracket from the side using the two provided

bolts. Refer to Figure 3-46 - Securing the Level II Advanced -~

Expansion KSU to the Wall Mount Bracket.

\ﬁ/
A

Figure 3-46  Securing the Level II Advanced Expansion
KSU to the Wall Mount Bracket

4. Attach each Expansion KSU and top panel using the provided
screws. Refer to Figure 3-47 - Attaching Each Level II Advanced

Expansion KSU.
S —]
Y w
JESN | —
@———'F"L’J = o

1
N’
1

Figure 3-47 Attaching Each Level Il Advanced Expansion KSU
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3.4.5  Floor Mounting the Basic and/or Expansion KSUs
3.45.1 Floor Mounting the Basic KSU

1. Attach the Floor Mounting Bracket to the bottom side of the

Basic KSU, using the bolts provided. Refer to Figure
3-48 - Attaching the Floor Mount Bracket to Basic KSU.

Figure 3-48 Attaching the Floor Mount Bracket to Basic KSU

2. Attach the Floor Mounting Bracket to the floor using the screws

locally provided. Refer to Figure 3-49 - Attaching the Floor
Mount Bracket to the Floor.

—

\
T~ S0

Figure 3-49 Attaching the Floor Mount Bracket to the Floor
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3452  Floor Mounting the Expansion KSU

1. Remove the top panel on the Level II Advanced Basic KSU. Refer
to Figure 3-50 - Removing the Level II Advanced Basic KSU Top

RS

Panel.

T

Ui

Figure 3-50  Removing the Level II Advanced Basic KSU Top
Panel

9 Remove the front panel from the Level II Advanced Expansion
KSU. Refer to Figure 3-51 - Removing the Level II Advanced
Expansion KSU Front Panel.

Figure 3-51  Removing the Level II Advanced Expansion
KSU-Front Panel
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3. Attach each KSU and top panel using the provided screws. Refer
to Figure 3-52 - Attaching Each Level II Advanced Expansion
KSU.

i

=
LKZKLE

% [

A\ ]
/

Figure 3-52 Attaching Each Level Il Advanced Expansion KSU

3.4.6 Installinga PSF-P-20 PSU in the Basic and Expansion KSUs
3.4.6.1 General Information

This power supply is supplied with both the Basic and Expansion
KSUs. It has a backup interface, accepts 117 Vac, and outputs + 5V,
~5V, and —24V to the system. :

Fuse Replacement.:

To replace the fuse(s) in this PSU, first remove the PSU from the
KSU. Fuse Flisa 125V, 4A fuse for AC input. Fuse F2isa 125V, 7TA
fuse for DC input. Refer to Figure 3-53 - PSF-P-20 PSU Fuse
Locations.
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Figure 3-53 - PSF-P-20 PSU Fuse Locations

3.4.6.2 Installing a PSF-P-20 PSU in the Basic KSU

1. Install the PSF-P-20 PSU in the left slot of the Level II Advanced
Basic KSU and secure using the two provided bolts. Refer to
Figure 3-54 - Installing the PSF-P-20 PSU into the Level II
Advanced Basic KSU. .

Figure 3-54  Installing the PSF-P-20 PSU in the Level II
Advanced Basic KSU
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. 9. Connect the PSU cord to the terminal board. Refer to Figure 3-55
. Connecting the PSF-P-20 PSU to the Terminal Board.

0o..—0

SR

y

Figure 3-55 Connecting the PSF-P-20 PSU to the Terminal Board

3.4.6.3 Installinga PSF-P-20 PSU in the Expansion KSU

1. Install the PSF-P-20 PSU in the left slot of the Expansion KSU
and secure using the two provided bolts. Refer to Figure
3-56 - Installing the PSF-P-20 PSU into the Level I Advanced
Expansion KSU.

O
)
] a
( <
R e e
!
N X D g
—de””

Figure 3-56 Installing the PSF-P-20PSU in the Level Il
Advanced Expansion KSU
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2. Connect the AC IN and AC OUT and the DC IN and DC OUT of
the respective PSUs. Refer to Figure 3-57 - Connecting the PSUs
in the Level Il Advanced Expansion KSUs.

i g ToDCIN
of upper cabinet

@%%é) ﬂ DCOUT J

To DCOUT
of lower cabinet JACIN

o rcog
ACOUT ToACIN
% of upper cabinet
= Q/

To ACOUT
of lower cabinet

Figure 3-57  Connecting the PSUs in the Level II Advanced
Expansion KSUs

3.4.7 Battery Installation
3.4.7.1  Connecting the Built-In Batteries

1. Connect the two batteries in series. Refer to Figure
3-58 - Connecting the Two PSF Built-In Batteries.

RedCord — @
Black Cord — ©
CAUTION
Do notreverse the & and © of the batteries.

Black

Figure 3-58 Connecting the Two PSF Built-In Batteries
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2. Install the battery hold-down plate and tighten the screw. Refer
to Figure 3-59 - Placing the Batteries in the Battery Box.

Figure 3-59  Placing the Batteries in the Battery Box

3. Connect the battery cord to the terminal board. Refer to Figure
3-60 - Connecting the Battery Cable to the Terminal Board.

BATT 1 | BATT 2] BATT3 EXT
BATT

Figure 3-60 Connecting the Battery Cable to the Terminal Board
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3.4.7.2 Installing and Connecting Level II Advanced Expansion Batteries

1. Connectthe external battery cable to the battery. Refer to Figure
3-61 - Connecting the Expansion Cable and Battery.

Figure 3-61 Connecting the Expansion Cable and Battery

2. Connect the external battery to the terminal board. Refer to

Figure 3-62 - Connecting the External Battery to the Terminal
Board.

BATT1 | BATT2 | BATT3

Figure 3-62 Connecting the External Battery to the Terminal
Board
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3.4.8  Grounding Requirements

The KSUs must be properly grounded. The KSU is provided with redundant
grounding methods. However, only one grounding method should be used on a
system.

1. A dedicated AC outlet.

2a. Provide a suitable cold water pipe ground in accordance with the local
operating telephone company procedures.

2b. If no water pipe ground is available, a ground rod should be installed in
accordance with the local operating telephone company procedures.

2c. A grounding terminal is provided on the ESF-XB-10 KSU. Connect the
grounding conductor to the hexagonal bolt with the green colored head
terminal. Refer to Figure 3-63 - Level II Advanced KSU Grounding.

Note: The provided ferrite core should be wrapped with the ground cable.

FG Terminal

.

Figure 3-63 Level II Advanced KSU Grounding
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SECTION 4 INSTALLING A KEY TELEPHONE UNIT (KTU)
4.1 General Information
4.1.1 Installation Precautions
Before installing KTU, observe these precautions:

e  To prevent accidental damage to equipment, power must be OFF during
installation and maintenance, unless this seriously inconveniences the
user.

e  The KTUs used in this system make extensive use of CMOS technology
that is very susceptible to static; therefore, extreme care must be taken to
avoid static discharge when handling KTUs.

4.1.2 KTU Installation

1.  Make any connections and switch settings before inserting KTU in the
KSU. Refer to Sections 4.2 - Common Control KTUs, 4.3 - Interface
KTUs, and 4.4 - Optional KTUs for the switch settings for individual
KTUs.

2. The MB switch on the KTUs (except the CPU and MMC KTUs) protects
circuits from damage during installation. If the system power is ON
(during KTU installation), ensure the MB switch is OFF. Refer to Figure
3-64 - KTU Positions on the KSU.

Il
4! o qq— M8

Figure 3-64 KTU Positions on the KSU
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4.2

3. The component side of all KTUs must face the left side of the KSU when
installed. Ejector tabs are always on the top. Refer to Figure 3-65 -
Removing a KTU from the KSU.

CAUTION

When a unit is installed or removed, make sure the power switch of the
KSU is OFF or that the MB switch of the KTU is OFF.

S

)

e

Figure 3-65 Removing a KTU from the KSU

Common Control KTUs

421

CPU-F( )-20 KTU

The CPU-F( )-20 KTU is the central processing unit (CPU). A 16-bit
microprocessor executes the programs stored on the ROM ICs to control the
whole system, while transferring data to and from other KTUs.

This KTU has a main control section and a Time Division Switch (TDSW)
section. It also has a built-in external hold tone interface circuit. Other
abilities include CNF (six, 4-party) circuits, internal MOH source, DTMF
receivers (PBR), and KF (Key Function ) and MF (Multifunction) registration.

The RAM memory, on the CPU, is backed up with a rechargeable battery, that
retains the memory for approximately 14 days.

This KTU must be installed in the CPU slot of the ESF-SB-10 KSU or
ESF-XB-10 KSU. Only one CPU-F( )-20 KTU can be installed in the system.
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Switch Settings

Before programming System Data, the BTS switch must be ON to allow
memory retention if a power failure or brownout occurs. Failure to activate the
backup-battery circuit (BTS ON) results in System Data reset to the default
values, the status of all stations reset to the default values, and the data
programmed on the station to clear, if a power failure or brownout occurs. Refer
to Chapter 5 - Programming in this manual for instructions, if programming
using a Multiline Terminal. Refer to the Electra Professional Level II and Level
IT Advanced System Program Technician Manual (included with the System
Program Technician Software ) for instructions, if programming using a PC.

Anytime a CPU-F( )-20 KTU is installed in the system, the clock/calendar must
be set. This also applies when battery backup fails for any reason.

When the CPU-F( )-20 KTU is removed for long term storage, set the BTS
switch to OFF. This prevents the battery from constantly discharging. The
fully charged battery retains memory contents for approximately 14 days.

Switch RES is the reset switch. When pressed, this switch interrupts all service
in progress, causing a Second Initialization. This switch should not be used
in an operating system unless absolutely necessary.

MOHS INT/EXT selects the MOH source from either an internal or external
source. When the built-in music is used for the MOH source, set this switch to
INT. If an external MOH source is connected, set this switch to EXT. Refer to
Figure 3-66 - CPU-F( )-20 KTU Switch Settings and Table 3-15 - CPU-F( )-20
KTU Adjustments.

IMPORTANT

DIP switch position C is used to set KF or MF mode of operation. Be sure
to set this switch in the desired position before powering up the system.

3-60
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Battery
L 1]
Af/ofljd
ABG . OFF
MF
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ROM #21 ROM #20

ROM #23 ROM #22

ROM #25 ROM #24
h [ 2

CN101
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— MOH/STATION

N

The operation verification LED (LED1) always flashes when the
system is in normal operation, and is on steady when the system is
reset.

Figure 3-66 CPU-F( )-20 KTU Switch Settings
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Table 3-15 CPU-F( )-20 KTU Adjustments

. Name of Initial .
Adjustment Item Switch Setting Adjustment
Memory Backup |BTS OFF Should be ON to retain system data.
Note:  Set the switch to ON before inserting the unit.
MOH INT/EXT MOHS INT Set the switch to EXT when an external hold tone
source (MOH) is to be used. (Note 1)
MOH Volume MOHV Center To adjust the volume of MOH.
Control
DIPSWA (1) | OFF Not Used
DIP Switch DIPSW B (2) Not Used
DIPSW C (3) | OFF OFF: Multifunction System
ON ON: Key Function System (Note 2)
CN2 N/A Not Used
N/A
Connector Civ4 For connecting the CLK-F-21 Unit.
CN101 N/A
TP1 N/A Ground voltage check terminal
TP TP2 N/A + 5V voltage check terminal
TP3 N/A — 5V voltage check terminal

Note 1:  Internal MOH has two melodies. Select by System Programming melodies:

1. Melody Fair
2. LetItBe

Note 2: Refer to Section 1.2.1 - Company Notification. A First Initialization is reqmred to
change this switch status.
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4.2.2

MMC-F-11 KTU

The MMC-F-11 KTU is the Module Memory Controller. A 4-bit microprocessor
and controller unit are required for each ESF-XE-10 KSU used in the Level IT
Advanced system. This KTU controls data transmission between the
CPU-F( )-20 KTU and the interface cards installed in the ESF-XE-10 KSU
where it is installed.

Switch Settings/LED Indications

LED1 on this KTU continuously flashes indicating it is receiving power. The
RES button allows this KTU to be reset. This resets the entire KSU where it is
installed. Refer to Figure 3-67 - MMC-F-11 KTU Switch Settings.

~

[J<t—— =es

D wt—— LEDI

O
+ 5V O<-> TP1~
O]

w

Figure 3-67 MMC-F-11 KTU Switch Settings
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Installation
The MMC-F-11 KTU is installed in a fixed MMC slot on the ESF-XE-10 KSU.

The mounted ribbon cable is then connected to the CPU-F( )-20 KTU, locatedon .

the ESF-XB-10 KSU. Before installing the MMC-F-11 KTU in the ESF-XE-10
KSU, install the attached ferrite core to the ribbon cable as shown below. Refer
to Figure 3-68 - Ferrite Core Installation to MMC-F-11 KTU Ribbon Cable.

Figure 3-68 Ferrite Core Installation to MMC-F-11 KTU Ribbon Cable

CAUTION
This procedure can be performed only when the system power is off.

If a second expansion cabinet (ESF-XE-10 KSU) is to be installed, the ribbon
cable of the MMC-F-11 KTU in this KSU must be attached to the MMC-F-11
KTU in the first expansion cabinet. Refer to Figure 3-69 - MMC-F-11 KTU and
CPU-F( )-20 KTU Installation.

MMC

FERRITE CORE INCLUDED IN
EXPANSION ACCESSORY KIT

5 .
MMC
\.J’_'—>-
[y
FERRITECORE ~———P> r MMC
cPU §—£: — |
1l
\ | cpu
F N
|

Figure 3-69 MMC-F-11 KTU and CPU-F( )-20 KTU Installation
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4.3 Interface KTUs
4.3.1 ESI-F(8)-21 KTU

This KTU is an interface for Multiline Terminals, Attendant Add-On Consoles,
and SLT Adapters [SLT-F(1G)-10 ADP]. The ESI allows connection of any
combination of eight Multiline Terminals, Attendant Add-On Consoles, or SLT
Adapters.

A maximum of seven ESI-F(8)-21 KTUs can be installed in the Level II system
and a maximum of 12 in the Level II Advanced system.

Switch Settings/LED Indications

When the green LED (LED2) is on, the ESI KTU is receiving power. The red
LED (LED1) indicates one or more of the eight circuits of the KTU is in use.
Switch MB is the ON/OFF switch for this KTU. Refer to Figure 3-70 -
ESI-F(8)-21 KTU Switch Layout.

( RS
_Jj @ TP3
—24v TP2
/
GND & <] TP1
+oV e — LED1
/ (Red)
LED2
DH| (Green)
ON
— MB
OFF E"
l 11N
¢ |t |cHe
—i<
| leH?
: j CH6
—1K
11 : Hens
L e /
l . )Y
2l |cHa
: 1lcHs
— K
P | & [«
k [ : ]cr—n

Figure 3-70 ESI-F(8)-21 KTU Switch Layout
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432 SLI-F(8G)-21 KTU

The SLI-F(8G)-21 KTU is an interface for Single Line Telephones that has a
built-in ringing generator (RSG) and can support eight Single Line Telephones

or Voice Mail ports. If connecting Voice Mail to an SLI-F(8G)-21 KTU, it must = 3

be assigned in System Programming.

The Single Line Telephone Interface Unit (SLI) provides circuitry for loop
status detection, talk battery, sending ringing signal from the RSG unit to
SLTs, and message waiting.

Note: The PBR circuits in the CPU-F( )-20 KTU or the PBR-F(4)-11 KTU
are required with Voice Mail or Push Button Single Line Telephone
connection.

A maximum of six SLI-F(8G)-21 KTUs can be installed in the Level II system
and a maximum of 11 in the Level II Advanced system.

Switch Settings/LED Indications

An SLI can support up to eight Single Line Telephones, modems, Voice Mail
ports, or fax ports. This SLI is required when power failure transfer of CO lines
(two maximum per KTU) and/or message wait signaling to Single Line
Telephones is used in the system.

When the green LED1 is on, the SLI-F(8G)-21 KTU is receiving power. When
the red LED2 is on, one or more of the eight circuits of the KTU are in use.
Switch MB is the ON/OFF control for this KTU. Refer to Figure 3-71 - SLI-
F(8G)-21 KTU Switch Layout.
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Figure 3-71 SLI-F(8G)-21 KTU Switch Layout
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43.2.1

Power Failure Backup

Operation if Power Fails

If power fails, the built-in batteries provide full backup of system
operation for 30 minutes. Backup can be longer if using locally
provided external batteries (the time depends on the system
configuration and service conditions). If a power failure transfer
(PFT) Single Line Telephone Interface Unit (up to two channels can
be connected to the SLI-F(8G)-21 KTU) is connected, the unit
connects a Single Line Telephone directly to a CO/PBX line to allow
origination and termination of calls. Refer to Figure 3-72 - Power
Failure Backup Flowchart.

Power Failure

YES

Batteries
Provided
9

Full system backup provided

during battery operation.
(Note 1)
Power failure
transfer Single YE.S
Line Telephone
provided ?
CO line and power failure
NO transfer Single Line Telephone
directly connected. Calls can
be originated and terminated.
System failure No calls can be (Note 2)
originated. :
<«

When input power failure has
ended, the system automatically
restores service.

(Note 3)

Note 1: The backup period for the Electra Professional Level II and Level II
Advanced systems is approximately 30 minutes (with built-in batteries)
or longer (external batteries added).

Note 2: All callsin progress are interrupted when switchover is made to connect
the power failure transfer Single Line Telephone directly to a CO/PBX
line. This occurs after backup batteries expire.

Note 3: If the power switch of the KSU is OFF, the system does not
automatically restore service.

Figure 3-72 Power Failure Backup Flowchart
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Operation When Input Power Failure Has Resumed

When input power is resumed, the system is automatically reset and
restores service. A call in progress by the PFT Single Line Telephone
is disconnected.

Single Line Telephone for Power Failure Transfer

Only a Single Line Telephone can be used for power failure transfer.
Connections:

Connect a CO line and Single Line Telephone for power failure
transfer via the SLI-F(8G)-21 KTU to the COI-F(4)-20 or COI-F(8)-20
KTU. A 4-conductor cable (locally provided) is required to connect
the SLI-F(8G)-21 KTU to the 66 M150 block. Refer to Figure
3-73 - Connecting CO Line and Single Line Telephone for Power
Failure Transfer.

Note: When selecting a Single Line Telephone for power failure
transfer, make sure it matches the dialing type of the CO line
(10 pps, 20 pps, or DTMF) where it is connected. If Ground
Start trunks are used, a Single Line Telephone with a ground
button must be used.

PFT WITH SLI KTU
4 A
SLI
. T . PFT1
CO/PBX R —e W qn
- o__IPFRI SLT
Ccol Channels 1 ?_2_. \. R1

Figure 3-73 Connecting CO Line and Single Line Telephone for Power Failure Transfer
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43.3

LLT-F(2G)-10 KTU

The Long Line Telephone (LLT) KTU provides for the termination and
operation of up to two Off-Premise Extensions (OPX). Each LLT-F(2G)-10 KTU
has a built-in ring supply generator (RSG). Up to 3000 ohms of loop resistance
(including the Single Line Telephone) is acceptable between the LLT-F(2G)-10
KTU and a Single Line Telephone. The LLT-F(2G)-10 KTU does not support
message waiting. :

A maximum of six LLT-F(2G)-10 KTUs can be installed in the interface slots of
the Level Il system and a maximum of 22 in the Level Il Advanced system.

Switch Settings/LED Indications

When the green LED1 is on, the LLT-F(2G)-10 KTU is receiving power. When
the red LED2 is on, one or more of the two circuits of the KTU are in use. Switch
MB is the ON/OFF control for this KTU. Refer to Figure 3-74 - LLT-F(2G)-10
KTU Switch Layout.

Note: PBR in the CPU-F( )-20 KTU or PBR-F(4)-11 KTU is required with
Push Button SLT Connection.
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Figure 3-74 LLT-F(2G)-10 KTU Switch Layout
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4.3.4

COI-F(4)-20 KTU and COI-F(4)-30 KTU

The Central Office Line Interface Unit (COI) contains circuitry for outside ring
detection, holding, dialing, and control function.

Each COI-F(4)-( ) KTU provides four identical circuits to support up to four CO
trunks that can be any mix of Loop Start or Ground Start, DTMF or Dial Pulse
dialing. Tip and Ring electrical fuses (posistors) PST101 ~ PST402 are
provided to comply with UL 1459 2nd Edition requirements. The COI-F(4)-30
also has two connectors for mounting the CID-F(8)-21.

A maximum of seven COI KTUs can be installed in the Level II system and a
maximum of 16 in the Level II Advanced system.

Switch Settings/LED Indications

The COI-F(4)-20 KTU contains four switches (designated as SW1 ~ SW4) for
the selection of trunk type (Loop or Ground Start). Each switch is associated
with an individual circuit. Red LEDs (101~401) indicate the status of the
circuit. Refer to Figure 3-75 - COI-F(4)-(20) KTU Switch Layout.

The COI-F(4)-30 KTU contains four switches (designated SW1 ~ SW4) for the
selection of trunk type (Loop or Ground Start). Each switch is associated with
an individual circuit. The LEDs are located on the back of this COI KTU. Red
LEDs (1~4) indicate the status of the circuit. Refer to Figure
3-76 - COL-F(4)-(30) KTU Switch Layout.

When a Loop Start trunk is connected to a circuit, its associated switch must be
set to LP. If a Ground Start trunk is connected, the switch must be set to GS.

When the green LED1 is on, the COI is receiving power. Switch MB is the
ON/OFF control for this KTU.

3-70
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Figure 3-75 COI-F(4)-20 KTU Switch Layout
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