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Contacting Systems Support Engineering
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If you require technical assistance, contact your local |PC branch office or distributor. If you additional assistance,
call IPC Systems Support Engineering: in the USA and Canada, dial 1-800-NEED-IPC; elsewhere, dial the North
America country access code, then 203-339-7800.

Before contacting Systems Support Engineering, please have the following information available:

modem telephone number—Each System Center is installed with a modem on-site so that the System Cente
be remotely accessed for diagnostics and troubleshooting.

software release—Systems Support Engineering will ask you what software release you are using with you
Tradenet MX System. To find out the software release on a stand-alone System Center, take the followin
1. Atthe System Center workstation, open a shell tool window.

2. Move your mouse cursor inside the shell tool window so the window is active.
3. Typeckver si on and press ENTER. Your software version will be listed.

system size—Systems Support Engineering will ask you how large your system is: Compact, Mini, half-trip
triplet, or multi-triplet. To determine how large your system is, go into your back room where the Tradenef
System resides and look at the cabinets. If you have one cabinet plus the short VME tower cabinet, you |
Compact or Mini system; a Compact system has one large fan at the top of the cabinet and a Mini systen
trays between its shelves in the cabinet. If you have two cabinets plus the optional short VME tower cabin
have a half-triplet. If you have three cabinets plus the optional short VME tower cabinet, you have a triple
you have more than three cabinets, you have a multi-triplet.

system power—Systems Support Engineering will ask you what type of power you are using to power your
Tradenet MX System. You need to tell them whether you are using AC or DC power. If you are using AC
you need to tell them whether you are using HC or KEPCO equipment; if you are using DC power, you ne
tell them whether you are using HC or Unipower equipment.

In addition, be prepared to provide a description of the problem and what steps you took leading up to the pre
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Reader's Comments
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In a continuing effort to improve our manuals, the Technical Publications department invites all
readers to use this form for submitting comments and suggestions. We appreciate your feedback.

Instructions: fill out thisform, fold along the dotted lines, tape form closed, place stamp where
indicated, and mail thisform.

|dentify any words in the manual that we used incorrectly or used instead of more suitable words.

Provide examples of text that you misunderstood on the first reading or that you could not understand.

Indicate any terms that you could not find easily using the table of contents and index.

Indicate any illustrations that were difficult to understand (for example, blurry or small text).

|dentify any concepts that would have been easier to understand with an illustration.

What IPC training classes have you attended?

Class Title L ocation Date

Any other comments?
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INTRODUCTION

DESCRIPTION OF MANUAL
This manual is divided asfollows:
¢ Chapter 1 Introduction on page 1-+This chapter describes this manual.

¢ Chapter 2 Tradenet MX System Architecture on page 2-+This chapter describes the architecture of the
Tradenet MX System.

e Chapter 3 System Power on page 3-+-This chapter describes the power requirements of the Tradenet MX
System.

» Chapter 4 Specifications on page 4-+-This chapter describes the specifications of the Tradenet MX Systen

e Chapter 5 Cabinets and Shelves on page 5-+-This chapter describes the cabinets and shelves (back room
equipment) used in the Tradenet MX System.

e Chapter 6 Cards on page 6-+This chapter describes the cards (back room equipment) used in the Tradene
System.

e  Chapter 7 Miscellaneous Equipment on page 7-+-This chapter describes some of the miscellaneous equiprr
used with the Tradenet MX System, including protocol converters, Open Call servers, power supply statu
boards, ring generators, and distribution panels.

» Chapter 8 Sation Equipment on page 8-1This chapter describes the station equipment, or trader equipmel
you can use with the Tradenet MX System.

AUDIENCE

This document is intended for system managers of the Tradenet MX System (such as site administrators), IP
personnel (installers and Systems Support Engineering), and IPC technical sales support.

REFERENCES

For more information about the Tradenet MX System, refer tordmenet MX System Center Manual 14.1 (part
number B0086185104) and thieadenet MX Platform User Manual 14.1 (part number BO087686104). Release
Notes for the particular software version you have are also helpful.

NOTES, CAUTIONS, AND WARNINGS

Notes, cautions, and warnings are included in this document. They have been designed to provide useful infc
or to help direct your attention to specific text or required action.

Note  Notes highlight information to which you should pay special attention. The note will often significantly
qualify previously presented procedures or descriptions.

Caution A caution tells you about something that could have unpredictable results. Cautionsindicate
unexpected behavior or something of which you might not otherwise be aware.

Warning! Warnings indicate there is a possibility of input error, database damage, or serious process
interruption.

DEFINITION OF TERMS

2B+D 2B+D is the basic rate interface (BRI) in an integrated services digital netwo
(ISDN). A single ISDN circuit is divided into two 64 kpbs digital channels for
voice or data and one 16 kbps channel for low-speed data (up to 9600 baud
signaling. Depending on the interface, the BRI is carried on one or two pairs
wire.

1-2 Tradenet MX Technical Reference Manual 14.1 May 1999
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AC backup

ALIC

APl

ASIC

ATIC

ATM

BABT

Balun

Bandwidth

Battery service disconnect

Duringan AC power failure, the System Center failsunlesspowered by someform
of un-interruptible power supply (UPS) system. If the System Center is powered
from the DC-powered UPS system on site (and not by some other separate UPS
system on the AC power ling), aninverter isrequired to provide 120 voice activity
compression (VAC) for these devices. If other AC-powered equipment isto be
protected from AC power failure by this UPS system (for example, a Dictaphone
system), then the voice activity requirements should be specified. Inverter loss
must be included for all AC loads.

Theanalog lineinterface card (ALIC), also called acommon battery or aFigure 1
card, provides the interface between common battery or dialtone lines and the
Tradenet MX System.

The application programming interface (API) is software used by an application
program to request and carry out lower-level services performed by the operating
system of either the computer or the telephone system. It is a set of standard
software interrupts, calls, and data formats that initiate contact with network
services, mainframe communications programs, telephone equipment, or
program-to-program communi cations. Common APIsinclude NetBIOS, Berkeley
Sockets, and Named Pipes.

An application specific integrated circuit (ASIC), also known as agate array, isa
chip that has been designed for a specific application. It is often used to
consolidate many chipsinto a single package, reducing board size and power
requirements.

The analog turret interface card (ATIC) provides the interface between the
Tradenet analog turret and the Tradenet MX System.

Asynchronous transfer mode (ATM) is a high bandwidth, low-delay, packet-like
switching and multiplexing transfer mode in which the information is organized
into cells. It is asynchronous in the sense that cell recurrence containing
information from an individual user is not necessarily periodic. The International
Telecommunications Union (ITU) has selected ATM as the basis for the future
broadband network in view of its flexibility and suitability for both switching and
transmission. ATM allocates bandwidth on demand, making it suitable for
high-speed transmission of voice, data, and video services. ATM services will be
available at access speeds up to 622 mbps.

TheBritish ApprovalsBoard for Telecommunications (BABT) isanalogousto the
Federal Communications Commission (FCC) in the United States.

Animpedance matching transformer the convertsthe impedance of acoaxial cable
to that of atwisted pair. Stands for BALanced/UNbalanced.

Bandwidth is the range of electrical frequencies adevice can handle; also used to
describe the capacity to move information. Bandwidth capacity determinesthe
type of servicesthat can be carried. For example, awide band circuit that can
provide one video channel can aso provide 1,200 telephone voice channels.

Using the battery service disconnect option on your un-interruptible power supply
(UPS), you can disconnect your UPS from the MX System for routine service.
This avoids the possibility of an inadvertent short-circuit during battery system
service or cell replacement. Such a short circuit would probably not damage the
MX System but might cause unpredictable results, such as card resets or dropped
cals.

May 1999
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BRI

BRIC

BSIC

Call Forward (Call Divert)

Caller ID

CCFL

CCITT

CEMF panel
CEPT

Channel bank

CLI

Basic rateinterface (BRI) is one of the two subscriber interfacesin ISDN,
containing two bearer B-channels at 64 kbps and one data D-channel at 16 kbps.
The bearer channels are designed for pulse code modulation (PCM) voice, video
conferencing, group-4 facsimile machines, and so on. The data D-channel is used
to access slow-speed data networks (like videotex and packet switched networks),
aswell asbringing ininformation about incoming callsand taking out information
about outgoing calls. See the definitions of ISDN and PCM.

Thebasic rateinterface card (BRIC) providestheinterface between Tradenet MX
digital turrets or TradePhone MX and the MX System.

The basic speaker interface card (BSIC) provides the interface between the
Tradenet MX digital turret with speaker modules and the MX System. The BSIC
isaBRIC with adigital speaker daughter board (DSBD).

Call forward (call divert) is afeature that allows incoming callsto be sent to a
destination other than the one dialed. Stations in the Tradenet MX System are
capable of:

¢ no call forwarding

« immediate call forwarding

« call forwarding on ring no answer using a system wide timer
« call forwarding on busy using a system wide timer

The caller ID feature uses the calling line identity (CLI) from the central offic
(CO) to display the number of the calling party.

IPC uses cold cathode fluorescent lamp (CCFL) technology to light the liquic
crystal display (LCD) on the Tradenet MX digital turret.

The Comite Consultatif Internationale de Telegraphique et Telephonique
(CCITT), or Consultative Committee on International Telegraphy and Telepho
is one of the four permanent parts of the International Telecommunications Ul
(ITU), which is based in Geneva Switzerland.

The CEMF panel is required for earlier analog turrets.

The Conference des administrations Europeenes des Postes et
Telecommunications, or European Conference of Postal and Telecommunica
Administrations (CEPT), is the standard setting body whose membership inclt
European Post, Telephone, and Telegraphy Authorities (PTTS).

A channel bank is a multiplexer that sits between a digital circuit and up to
voice-grade lines coming out of a PBX; it puts many slow-speed voice or dat
conversations onto one high-speed line and controls the flow of those
conversations. One side of the channel bank is connections for terminating t
pairs of wires or a coaxial cable—those bringing in the T-1 carrier. On the ot
side are connections for terminating multiple, tip-and-ring, single-line, and ane
phone lines.

With calling line identity (CLI), a number is passed from the central office (Ct
to the receiving end that identifies the calling party. CLI enhanced routing
identifies the line, channel, and/or extension from where the call originated.
is often referred to as caller ID.

Tradenet MX Technical Reference Manual 14.1
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Csu

CODEC

CPIC

Current

D1, D1D, D2, D3, D4, and D5

D3 Format

D4 Format |

D4 Framing

DASS2

DC (other than 48 V DC) backup

DDI

Digital

A channel service unit (CSU) is adevice used to terminate a digital channel (T-1

or switched 56) on a customer’s premises. It performs certain line-conditionir
and equalization functions, and responds to loopback commands sent from t
central office. A CSU sits between the digital line coming in from the central
office and devices such as channel banks or data communications devices.
regenerates digital signals, monitors them for problems, and provides a way
testing the digital circuit.

COder-DECoder (CODEC) equipment converts voice signals from their ana
form to digital signals acceptable to more modern digital PBXs and digital
transmission systems. It then converts those digital signals back to analog st
you can hear and understand what the other party is saying.

The CEPT/Primary ISDN interface card (CPIC) provides the interface betwe
European E-1 wires, which have 30 channels, and the MX System.

The total DC current (@48 V DC) for the MX System can be calculated from

watts

power in watts. That issmps = 28

These are the T-1 framing formats developed for channel banks. All forma
contain a framing bit in every 193rd bit position. The Superframe (introduced
D2 channel banks) is made up of twelve 193-bit frames, with the 193rd bit
sequence being repeated every 12 frames. D2 framing also intradbbedibit
signaling, where the eighth bit in frames 6 and 12 welibed for signaling
information (like dial pulses). D1D was introduced after D2 to allow backwar
compatibility of Superframe concepts to D1 banks.

The D3 Format is a standard (North American) T1/D3 span line containing 24
channels; each data channel is 8-bits wide and has a bandwidth of 8Khz. Se
definition of DS-1.

The D4 Format | is the fourth-generation channel bank in T-1 digital transmis
technology. See the definition of channel bank.

D4 Framing is the most popular framing format in the T1 environment. The |
framing bit is used to identify both the channel and the signaling frame.

Digital access signaling (DASS?2) is a message-based signaling system follo
the ISO-based model developed by British Telecom (BT) to provide multi-line
integrated digital access (IDA) interconnections to the BT network.

If any other equipment that operates on a DC voltage potential other than 4
needs to be protected (for example, an analog FTS requires 12 V DC), then
voltage and current requirements should be specified, along with the conver:
loss from 48 V DC to the required voltage. Where this loss is not known, dou
the required wattage to estimate the load on the UPS.

Direct dialing inward (DDI) is a British term that describes a service where ar
external or internal call arrives directly at an extension without the interventior
an operator.

Digital refers to the use of a binary code to represent information in
telecommunications, recording, or computing. Analog signals like voice or mt
are encoded digitally by sampling the voice of music analog signal many time
second and assigning a number to each sample. Recording or transmitting
information digitally has two major benefits. First, the signal can be reproduc

May 1999

Tradenet MX Technical Reference Manual 14.1 1-5



INTRODUCTION

Digital meter panel

DLIC

DPNSS

DS-0
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DS-1C

DS-2
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DS-4

DSDB

DSP

DTP
DXIC

precisely. In along telecommunications transmission circuit, the signal
progressively losesits strength and progressively picks up distortions, static, and
other electrical interference noises. See the definition of PCM.

Using the digital meter panel option on your UPS, you can read voltage and
current on the UPS system without using a digital multi-meter. Even with this
option, you still need to voltage test at key locations in the Tradenet MX System
cabinets.

Thedigital lineinterface card (DLIC) provides the interface between T-1 circuits
and the MX System.

Digital private network signaling system (DPNSS) is a standard in Britain that
enables PBX s from different manufacturers to be tied together with E-1 lines and
pass calls transparently between each—as easily as if the phones were exte
off the same PBX and were making intercom calls. The international version
DPNSS is called Q.SIG.

Digital service, level 0, is 64,000 bps, the world standard speed for digitizing
voice conversation using pulse code modulation (PCM).

Digital service, level 1, is 1.544 mbps in North America, 2.048 mbps elsewh
The 1.544 standard is an old Bell Systems standard. The 2.048 standard is «
CCITT standard. The standard for 1.544 mbps is 24 voice conversations eac
encoded at 64 kbps. The standard for 2.048 mbps is 30 conversations. DS-1 i
called T-1. See the definition of T-1.

Digital service, level 1C (DS-1C), is 3.152 mbps in North America and is carl
on T-1.

Digital service, level 2 (DS-2), is 6.312 mbps in North America and is carriec
T-2.

Digital service, level 3 (DS-3), is the equivalent of 28 T-1 channels and oper
at 44.736 mbps. DS-3 is also called T-3.

Digital service, level 4 (DS-4), operates at 274.176 mbps. It is the equivalen
168 T-1 channels or 4032 standard voice channels.

A digital speaker daughter board (DSDB) is a daughter board that plugs ont
BRIC to allow the use of digital speakers with a digital turret.

A digital signal processor (DSP) is a specialized computer chip designed to
perform speedy and complex operations on digitized waveforms, useful in
processing sound and video. DSPs are used extensively in telecommunicatiol
tasks such as echo cancellation, call progress monitoring, voice processing,
for the compression of voice and video signals.

Dual talk path (DTP) indicates two handsets on a turret or keyset.

The digital cross connect card (DXIC) optimizes the configuration of the E1 lir
that connect STICs with digital recording devices. The DXIC concentrates outj
from STICs so that each E1 link that terminates at a recording device is used
maximum capacity.

E-1is the European equivalent of the North American 1.544 mbps T-1, excep!
E-1 carries information at the rate of 2.048 mbps. This is the rate used by Euro
CEPT carriers to transmit thirty 64 kbps digital channels for voice or data cal
plus a 64 kbps channel for signaling, and a 64 kbps channel for framing
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E2

E3 CEPT

EMI

Erlang

ESD

ESF

Ethernet

EurolSDN

FCCC

FLIC

Fractional T-1

Hours of battery service

(synchronization) and maintenance. Because robbed bit signaling isnot used (asit
isfor T-1 in North America) all eight bits per channel are used to code the
waveshape sample.

E2 isthe datasignal that carries four multiplexed E-1 signals. An effective data
rateis 8.448 mbps.

E3 CEPT isasignal that carries 16 CEPT E-1s and overhead. An effective data
rateis 34.368 mbps.

Electromagnetic interference (EMI) is leakage of radiation from atransmission
medium due to high-frequency energy.

An Erlang is a measurement of telephone traffic. One Erlang is equal to one full
hour of use (for example, conversations), or 60x 60 = 3600 seconds of phone
CCSx 100
3600

theory, A.K. Erlang, a Danish telephone engineer who, in 1908, began to study
congestion in the tel ephone service of the Copenhagen Telephone Company. A
few yearslater hearrived at amathematical approachto assistin designing thesize
of telephone switches.

conversation. 1Erlang = . Erlang is named for the father of queuing

Electro-static discharge (ESD) is the discharge of a static charge on a surface or
body through a conductive path to ground. ESD can be damaging to integrated
circuits.

Extended Super Frame (ESF) isa T-1 format that uses the 193rd bit as a framing
bit. ESF provides frame synchronization, cyclic redundancy checking, and data
link bits. Frames consist of 24 bitsinstead of the previous standard 12 bitsasin the
D4 format. The standard allows error information to be stored and retrieved easily,
facilitating network performance monitoring and maintenance.

Ethernet isalocal area network used for connecting computers, printers,
workstations, terminal's, and so on, within the same building. Ethernet operates
over twisted wire and over coaxial cable at speeds up to 10 mbps.

European integrated services digital network (Eurol SDN) isthe European version
of public ISDN.

A fiber cable connection card (FCCC) is used in the MX System to connect two
or more triplets together when using fiber cables.

A four-wireline interface card (FLIC) is used to interface to four-wire circuitsin
the MX System.

Fractional T-1refersto any datatransmission rate between 56 kbps (DSO rate) and
1.544 megabits per second (mbps), which isafull T-1. Fractional T-1isadigital
linethat isnot asfast asa T-1. Fractional T-1 is popular because it istypically
provided by a phone company (local or long distance) for less money than afull
T-1. Fractional T-1saretypically used for LAN interconnection, video
conferencing, high-speed mainframe connection, and computer imaging.
Fractional T-1istypicaly provided on four-wire (two pairs) copper circuits.

Hoursof battery servicerefersto thelength of timethat the customer specifiesthey
must be able to operate the MX System after acommercia power failure.
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IPIC

ISDN

The TradePhone M X interface card (IPIC) is used to interface the TradePhone
MX tothe MX System. TheIPIC isaBRIC with adifferent software load (IPIP).
The IPIC can support up to 10 TradePhone MX keysets (6 with asingle DSP
BRIC).

Integrated services digital network (ISDN) is the new concept of what the wor

public telephone system should be. ISDN’s vision is to overcome the limitati

of the public switched phone network in four ways:

e by providing an internationally accepted standard for voice, data and
signaling

« by making all transmission circuits end-to-end digital
« by adopting a standard out-of-band signaling system
* by bringing significantly more bandwidth to the desk top

An ISDN central office delivers four basic ISDN services to the user’s office

factory. These services are also called interfaces.

e The2B+D Sinterface (also called the T interface). The 2B+D is called the
basic rate interface (BRI). The S interface uses four unshielded normal
telephone wires (two twisted wire pairs) to deliver tvearer 64 kbps
channels and ordgata signaling channel of 16 kbps. Each of the two 64 kb
bearer or B channels can be used to carry a voice conversation, one high
data, or several data channels, which are multiplexed into one 64 kbps t
speed data line. The D channel of 16 kbps carries control and signaling
information to set up and break down the voice and data calls. The D cha
can also carry data up to 9600 bits per second in addition to the control :
signaling information. Signaling and control on the D channel conforms t
protocol (LAPD) and a messaging structure (Q.931). These two allow
intelligent endpoints and switching nodes from different vendors to talk &
common language and thus be able to transfer features across a network
one switch to another.

« The2B+D U interface. This U interface delivers the same two 64 kbps bear
channels and one 16 kbps data channel, except that it uses two wires (C
pair) and can work at 5-10 kilometers from the central office switch drivi
it. The U interface is the most common ISDN interface.

e The23B+D or 30B+D interface, or primary rateinterface (PRI). At 23B+D,
itis 1.544 mbps, which is the standard T-1 line in the US that operates on
pairs. At 30B+D, it is 2.048 mbps, which is the standard E-1 line in Euro
which also operates on two pairs.

« A standard single line analog phone.

Tradenet MX digital turrets communicate with the back room over an industry
standard S reference point ISDN basic rate interface as follows: analog to digital
coding takes place at asamplerate of 8 kilohertz, forming a 64 kil obit-per-second
(kbps) data stream. The outgoing data, consisting of two such 64 kbps B channels
(usedinthe MX System for dual handsets) and a 16 kbps signalling D channel, is
combined with 48 kbps of control to form the outgoing 19.2 kbps stream. CCITT,

an international telephone regulatory group, defines this type of 1ISDN basic rate
interface as the S reference point. Thisis carried back to the basic rate interface
card (BRIC) in the terminal unit (TU) or terminal shelf. Other vender’s S referer
point-compatible equipment can also be connected to a BRIC.
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ISIC

LAC

Latch time
LCN

Line Networking

MAC

MDF

MSIC

Network

NLBC

North American PRI

Number of branch circuits

ORE

PCD

TheSDN station interface card (1SIC) is used to interface standard AT& T ISDN
keysets to the MX System. The ISIC is a BRIC with adifferent software load
(ISIP).

A logical address code (LAC) is aunique number used to identify lines, stations,
and cardsin the MX System.

Latch time is measured from when you push a button until you are connected.

A logical channel number (LCN) isused for circuit identification for digital lines;
T-1and E-1 inthe MX System. LCN always starts with channel zero.

If you are using the line networking feature, you can access remote Tradenet MX
sites. Up to 97 sites can be included in a Tradenet MX network.

Moves, adds, and changes (MAC) are performed by a System Center administrator
to maintain the MX System.

The main distribution frame (MDF) is awiring arrangement that connects the
telephone lines coming from outside to one side and the internal lines on the other.
A main distribution frame can also carry protective devices aswell asfunction as
acentral testing point.

A menu indicates a group of lines used with a particular group of Series|| or
Tradenet (anal og) turrets.

A multiple speaker interface card (MSIC) isa Tradenet M X interface card that
provides adigital output link which is used for remote speaker applications. The
MSICisaline card type which installsin a conventional terminal shelf (TU). the
MSIC provides up to fivedigital links, each having 24 audio channels. The MSIC
can provide up to 84 individual speaker channels.

Computer networks connect all types of computers and computer related thir
terminals, printers, modems, door entry sensors, temperature monitors, and ¢
The networks we are most familiar with are long distance ones, like telephones
trains. But there are also local area networks (LAN) that exist within a limitec
geographic area, such as a few hundred feet of a small office, and entire builc
or even a campus, such as a university or industrial park. There are also
metropolitan area networks (MAN).

The network loopback card (NLBC) is used in large MX Systems of two or m¢
triplets to connect the section shelf to the reflection shelf. Each connection
requires two cards and two cables.

North American primary rate interface (NA PRI) is the North American versio
public ISDN. At 23B+D, itis 1.544 mbps, which is the standard T-1 line in the |
that operates on two pairs.

The number of branch circuits is determined by adding the number of pow
supply shelves and TU cabinets in the system beeadspower supply shelf and
each TU cabinet is protected with its own circuit breaker.

Order receiving equipment (ORE) is used to indicate a group of lines used w
particular group of Series | turrets.

A Paper Copy Display (PCD), or fixed page, module has labels printed on p:
and then placed onto the module.
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PCM

PLAR

PLIC

PRI

PTT

Q.931

Pul se code modulation (PCM) isthe most common method of encoding an analog
voicesignal intoadigital bit stream. First, the amplitude of the voice conversation
issampled. Thisis called pulse amplitude modulation (PAM). This PAM sample
isthen coded (quantized) into a binary (digital) number. This digital number
consistsof zerosand ones. Thevoicesignal can then be switched, transmitted, and
stored digitally. These are the three basic advantages of digital switching and
transmission.
e Itis less expensive to switch and transmit a digital signal than an analog
signal.

« By making an analog voice signal into a digital signal, you can interleave
with other digital signals—such as those from computers or facsimile
machines.

« Avoice signal that is switched and transmitted ene-to-end in a digital forr
will usually come through cleaner (it will have less noise) than one
transmitted and switched in an analog format.

PCM refers to a technique of digitalization. It does not refer to a universally
accepted standard of digitizing voice. The most common PCM method is to
sample a voice conversation at 8000 times a second. The theory is that if the
sampling is at least twice the highest frequency on the channel, then the res
sounds okay. Thus, the highest frequency on a voice phone line is 4,000 hert:
it must be sampled at 8,000 times a second. In North America the most typic
channel is called the T-1. It places 24 voice conversations on two pairs of co|
wires (one for receiving and one for transmitting). It contains 8000 frames eac
8 bits of 24 voice channels plus one framing (synchronizing) bit that equals 1.
mbps.

Private line automatic ringdown (PLAR) is the leased voice circuit that conne
two single instruments together. When either handset is lifted, the other
instrument automatically rings.

The private line interface card (PLIC) is used in the MX System to interface 1
manual ringdowns.

Primary rate interface (PRI) is the ISDN equivalent of a T-1 circuit. The PRI
provides 23B+D (in North America) or 30B+D (in Europe) running at 1.544 mk
and 2.048 mbps, respectively.

Post Telephone & Telegraph (PTT) organizations are usually controlled by t
governments and provide telephone and telecommunications services in mo
foreign countries. In ITU-T documents, these are the administrations referre
asOperating Administrations. The termOperating Administrations also refers to
Private Recognized Operating Agenciesthat are the private companies that
provide communications services in those very few countries that allow prive
ownership of telecommunications equipment.

Q.931 is the powerful message-oriented signaling protocol in the PRI ISDN
D-channel. It is also referred to as ITU-T Recommendation 1.451. This protc
describes what goes into a signaling packet and defines the message type 8
content. Specifically, Q.931 provides:

« call setup and take down

e called party number, with type of number indication (private or public)

1-10
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e calling party number information (including privacy and authenticity
indicators)

e bearer capability to distinguish, for example, voice versus data for
compatibility check between terminals

e status checking for recovery from abnormal events, such as protocol failt
or the manual busying of trunks

« release of B-channels and the application of tones and/or announcemen
the origination switch upon encountering errors

A QSIG interface card (QSIC) is a CPIC with a different software load (QSIF
The QSIC provides the interface between a PBX using the QSIG protocol anc
MX System.

QSIG is intended to be a global signaling and control standard for use in pri\

ISDN networks. Multiple vendors can design and manufacture private integre

network exchange (PINX) equipment that can be integrated with other vendc

equipment using the QSIG standard. QSIG provides:

« amulti-vendor standard that allows individual vendors to provide special
features

« independence from a single vendor
« aplatform for future growth
e synergy with public ISDN

This factor should be the same as the MX System redundancyNFhis is
all equipment except triplets; triplets can have 2 redundancy.

Reduced instruction set computer (RISC) refers to a computer based on an ur
high speed processing technology that uses a simple set of operating comm
These commands greatly speed a computer’s performance, especially for
calculation-intensive operations such as those performed by scientists and
computer-aided design (CAD) and computer-aided manufacture (CAM)
engineers. RISC is a design that achieves high performance by doing the mc
common computer operations very quickly. In contrast, the microprocessors
in most PCs are based on a design called complex instruction set computing
(CISC). CISC does not execute instructions as quickly as RISC but it has mc
commands and accomplishes more with each command. Programs written fi
RISC are typically not compatible with those written for CISC processors. RI.
is the prevailing technology for workstations today.

RJ45C refers to single-line, 4-wire, T/R, T1/R1, 1.544 mbps, 8 position. In the
System, the RJ daughter board has nine RJ45C connectors, which are what
T-1s plug in to.

The Series Il interworking card (S2IC) is used in the MX System to interface
Series Il or Tradenet System.

The System Center access card (SCAC) provides termination for the Syster
Center to the MX network. This card is always located in cabinet 1, shelf 1, <
14 (1:1:14).

The System Center gateway card (SCGC) is located in the VME tower.
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The small computer system interface (SCSI) is the brain of acomputer inits
microprocessor. That microprocessor does the computer’s primary work. Th
must be a way for information to get in to and out of the microprocessor. SC!
a way for a device, such as magnetic hard drives, optical disk drives, tape dr
CD-ROM drives, printers, and scanners to communicate with the computer’s
main processor. SCSI is a bus and interface standard.

The small computer system interface 2 (SCSI-2) is a 16-bit implementation ¢

8-bit SCSI bus. Using a superset of the SCSI commands, the SCSI-2 maintz
downward compatibility with other standard SCSI devices while improving ug
reliability and data throughput. SCSI-2 is capable of transferring data at rate
to 10 megabytes per second, twice as fast as the original SCSI. SCSI-2 defi
more than a speed. It defines a command set and electrical characteristics.

The switch element card (SELC) is the basic building block for the network in
MX System.

If you are using the line networking feature, you can access remote Tradene
sites. Each site has its own unique, two-digit site ID.

A SNIC is a STIC without the recording option.

The simple network management protocol (SNMP) is a standard protocol us
monitor network activity omagent nodes from management stations. In 1988, tl
Department of Defense and commercial transmission control protocol/intern
protocol (TCP/IP) implementors designed a network management architectur
the needs of the average Internet (a collection of disparate networks joined

together with bridges or routers). Although SNMP was designed as the TCP
stack network management protocol, it can now manage virtually any netwo
type and has been extended to include non-TCP devices such as 802.1 Eth
bridges. SNMP is widely deployed in TCP/IP networks, but actual transport

independence means it is not limited to TCP/IP. SNMP has been implement
over Ethernet as well as open systems interconnection (OSI) transports. SN
became a TCP/IP standard protocol in May 1990. SNMP operates on top of
internet protocol, and is similar in concept to IBM’s NetView and 1SO’s CMIF

The SPARC is a proprietary RISC microprocessor designed and marketed b
Microsystems and included in all Sun SPARCstations.

Structured Query Language (SQL) was invented by IBM. SQL is a powerful
database language used for creating, maintaining, and viewing database dat
becoming somewhat of a standard in the mainframe and minicomputer world
it is on its way to becoming a PC standard. When it is a fully accepted stand
different computer systems running different database management system
easily be able to communicate and exchange data with each other by trading
commands. SQL is commonly used with database servers, that is, those rur
on a local area network. There is now an ANSI standard SQL definition for &
computer systems. The largest purveyors of SQL databases are Gupta, Info
Microsoft, Powersoft, Oracle, and Sybase.

The section shelf loopback card (SSLC) is used in the MX System to conne
loop back cabinet #1 to cabinet #3. This card is used only when there are 6-
terminal shelves, or terminal units (TU). Cards install in the back of the secti
shelf, also called the section loopback shelf.

1-12
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The station interface card (STIC) offersincreased speaker capacity and enhanced
digital recording. The STIC provides expanded speaker-to-line connectionsfor up
to 64 speaker channels, in addition to 20 handset channels, for atotal of 84

channels.

The System Center Application (SycAp) software includes an Informix relational

database.

T carrier is the generic name for any of several digitally multiplexed carrier
systems. The designators for T carrier in the North American digital hierarchies
correspond to the designators for the digital signal (DS) level hierarchy. T carrier

systems were originally designed to transmit digitized voice signals. Current

applications also include digital data transmission. The table below lists the
designators and rates for current T carrier systems.

TABLE 1-1 T Carrier Systems

North American Designator (DC Level) T1(DS 1) 1.544 mbps 24 voice channels
T1C 3.152 mbps 48 voice channels
T2 (DS 2) 6.312 mbps 96 voice channels
T3 (DS 3) 44.736 mbps 672 voice channels
T4 (DS 4) | 274.176 mbps | 4032 voice channels
Japanese Hierarchy DS 1 1.544 mbps 24 voice channels
DS 2 6.312 mbps 96 voice channels
DS 3 32.064 mbps 480 voice channels
DS 4 97.728 mbps 1440 voice channels
DS 5 400.352 mbps | 5760 voice channels
European Hierarchy DS1 2.048 mbps 30 voice channels
DS 2 8.448 mbps 120 voice channels
DS 3 34.368 mbps 480 voice channels
DS 4 139.268 mbps | 1920 voice channels
DS 5 565.148 mbps | 7680 voice channels

T-1lisadigita transmission link with a capacity of 1.544 mbps. T-1 usestwo pairs
of normal twisted wires. T-1 normally can handle 24 voice conversations, each
one digitized at 64 kbps.

Unix is an immensely powerful and complex operating system for computers for

running data processing and for running telephone systems. Unix provides
multi-tasking, multi-user capabilities that allow both multiple programsto be run
simultaneously and multiple users to use a single computer. On a single-user
system, such as MS-DOS, only one person at atime, on an individual task basis,
can use a computer’s files, programs, and other resources. Unix works on m
different computers. This means you can often take applications software that
on Unix and move it—with few changes—to a bigger, different computer, or t
smaller computer. This process of moving programs to other computers is kn
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as porting. Today, the Unix operating system is available on awide range of
hardware, from small personal computersto the most powerful mainframes, from
amultitude of hardware and software vendors.

Using the customers voice mail system, and the infinite ring feature of the
Tradenet M X, traders can be notified when they have a voice mail message. The
customer can retrieve amessage by pressing the VVoice Mail Notification button
on histurret when it is displaying ring lamping.

Versa Module-Europa (VME) is a 1-21 slot, mechanical, and electrical bus
standard originally developed by the Munich, Germany division of Motorola i
the late 1970s. VME uses most of the bus structure from then current Motor
VersaBus board standard along with the newly developed DIN 41612 stand:
pin-in-socket connector for enhanced reliability. After years of work, VME we
finally adopted by the ANSI/IEEE in 1987. VME is known in Europe as the IE
821 bus. This makes it an open standard. The VME backplane runs at 80 m|
per second. It is the most common bus on computers larger than the PC.

A virtual private line (VPL) is a software-defined line that offers the appeara
of a dedicated private line. A VPL allows an incoming DDI (DID) call to be
matched to a registered CLI and sent to a specific extension.

Watts is the total 48 V DC power for the Tradenet MX System. Power for ar
equipment that does not run directly on 48 V DC (that is, System Center,
Dictaphone, analog FTS, and so on) should not be included in this figure. W
this equipment is run from an inverter timtonnected to the 48 V DC bus, ther
the inverter’s full load draw must be included.

1-14
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TRADENET MX SYSTEM ARCHITECTURE

INTRODUCTION TO THE TRADENET MX SYSTEM

Trading floors have unique system requirements that cannot be met by standard key systems or by PBX architectures.
Financial institutions require significantly higher call throughput (foreign exchange applications can approach two
calls per second per trader) and shorter call latching times!. These features cannot be provided by general business
telecommuni cation equipment.

The IPC Tradenet MX turret and speaker communication system meets this market's demand for faster and r
efficient communication. Integral interface capabilities allow an existing site with IPC equipment to be upgrad
with Tradenet MX.

Tradenet MX turrets are reliable, high density telephones designed for the trading environment of the financiz
community. However, the Tradenet MX (Media Exchange) System is applicable to any situation with heavy tr
and a high line-to-station ratio requirement where you need many line appearances on the user’s station equ

The Tradenet MX turret and speaker communication system allows traders universal line access to any line i
system. That is, any line (either analog or digital) can appear on any turret in the Tradenet MX System. The T
MX System has a fully-distributed, fault-tolerant, mesh architecture featuring powerful processing, switching,
bandwidth capabilities.

With advanced digital switching and custom software, the MX System provides a platform for the future integ
of various communication media, such as voice, data, and video, as well as other emerging technologies, like
and ATM. The Tradenet MX hardware handles line and station interfaces and the system software controls c:
processing, features, and functions. Enhancements to Tradenet MX features are delivered through software
from the System Center (the MX administrative device).

The unique Tradenet MX architecture provides:
« afault-tolerant, mesh network that ensures that the system can withstand up to two failures without loss |
service, providingN + 2 redundancy

» areliable, non-blocking, high speed network with a large number of interconnection paths through which
and data can be routed

» the ability to interface efficiently with existing IPC equipment as well as with other vender’s equipment

» the distribution of processors onto all system cards providing tremendous parallel computing power, allow
Tradenet MX System to establish multiple calls simultaneously

» the computing horsepower (25 million instructions per second, MIPS, per card) capable of meeting today
requirements and future applications, such as ISDN and video communications

» processing power that increases proportionally with system size

» the capacity to grow and provide universal line access without expanding the switch proportions geometr
» virtually unlimited growth without compromising performance or functionality

» an extremely high bandwidth, designed specifically for voice/data integration and ISDN applications

The Tradenet MX System main components are defined as:
e station equipment

» switching center back room equipment

»  System Center

1. Latch timeisthe period of time required to process a call through a switching architecture between button press and line
seizure. A slow latch time results in voice clipping during fast trading. The Tradenet MX System provides afast latch time of 80
ms.

2-2
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FIGURE 2-1 Tradenet MX Functional Areas
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Tradenet MX Station Equipment

The station equipment is defined as all compatible |PC user equipment found on the trading floor. This includes

digital and analog turrets, digital speakers modules, Flexible Trading Speaker (FTS) modules used with analog

turrets, and handsets. ISDN telephone sets that are not usually located on the trading floor, but in trader’s offi
included. The non-IPC supplemental equipment compatible with the MX System, such as recording equipmer

intercoms, can also be defined as station equipment. For more information about station equip@lesiiese
Sation Equipment on page 8-1

The switching center back room equipment includes MX cabinets, shelves, distribution panels, power supplies, ai

cards. For more information about the Tradenet MX cabinets and other back room equipn@aipteed Cabinets
and Shelves on page 5-1

The System Center is the administrative terminal used by the on-site system administrator of the MX System.
System Center consists of the following elements:
e the Sun workstation

e the operating system

« the MX System Center Application software (SycAp) including an Informix relational database and Wingz
spreadsheet application

* the customer database

Note  Tradenet MX Release 11.2 and later is year 2000 compliant.

For more information about the Tradenet MX System software, refer Toatenet MX System Center Manual 14.1
(part number B0086185104).

Other components of the Tradenet MX System include its interface connections to the public telephone netwc
other telephone system equipment. These connections include, but are not limited to:
e public telephone network lines

¢ manual ringdown lines

e digital telephone lines (T1/E1)
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e four-wire lines (hoot lines)
< interconnection with other IPC telephone equipment

< interconnection with other telephone system equipment
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BENEFITS OF THE TRADENET MX SYSTEM

To meet the trading environment’s performance and functional requirements, the Tradenet MX System was d
to provide the following major benefits.

Universal Line Access—All lines (analog and digital) are accessible fabhiurrets regardless of system size, thus
eliminating line access limitations, such as OREs (Series |) or menus (Series Il/Tradenet).

FIGURE 2-2 Universal Line Access
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Latch Time—Tradenet MX latch times average less than 80 milliseconds.
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Fault Tolerance—The system is capable of withstanding multiple failures without compromising the integrity
performance of the switch. No two faults can affect any major section of the trading floor. The system is protect
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a built-in maintenance strategy that includes self-healing abilities and remote diagnostics.

FIGURE 2-4 Fault Tolerant Mesh Switching Network
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TRADENET MX SYSTEM ARCHITECTURE

In the above example, if two switch element cards (SELC) fail, for example A and C, you will experience no loss of
calls. To establish acall from the turret to line 28, a number of paths can be chosen. For example, aroute can be set
through switch element card (SELC) A, G, and D or C, G, and F. However, an alternate path can be selected through
SELC B, H, and E. The multiple paths protect the usersin the unlikely event that acard or link fails. Furthermore, the
multiple paths allow voice and switching data to be switched independently.

Note  Thereisno single processing point determining the call setup. Instead of central control, calls are processed
autonomously and self-routed with a destination address.

FIGURE 2-5 Two Failures With No Loss of Service
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The destination addressis alogical identification code signifying the desired line or station. For example, if the turret
requests accessto line 28, the following steps are taken: (1) Theturret sendsthe call request to the station card. (2) The
station card processes the request and then selectsalink to one switch card (SELC A, B, or C). (3) The selected switch
card then chooses another link until a connection to line 28 is established. The call setup timeis completed in
microseconds to comply with latch time requirements.

Non-blocking—The Tradenet MX System functions even watmic trading, two calls per second per trader. The
system can handle 195 Erlangs (one full hour of use).

System Capacity—A Tradenet MX System can have up to 11,990 analog lines or 23,000 digital channels and ir
up to 2,880 analog turrets or 3,840 digital turrets (with no speakers). The system can include up to 12 triplets;
cabinets in an AC system or 36 cabinets in a DC or Kepco system. Processing power and switching bandwidth
linearly with system size. The linear addition of computing power ensures that latch time and universal line acc
maintained for even the largest systems.

Softwar e L oadable—New features and functions are added to installed systems with software downloading, n
modifying hardware. Likewise, the turrets are RAM-based, allowing you to change turret features by upgradin
software. This feature provides for low cost, low risk upgrades. As a software-based product, the Tradenet MX
is dynamic and supports changing business requirements and serves as a platform into the future. New interf
compatible to existing systems due to a consistent hardware platform.
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With Release 11.1 and later, station operating code resides on the System Center instead of at the station card. This
alows you to perform certain software enhancements without loading a new tape. Also, new station equipment does
not necessarily require new station types.

Conference—Any number of simultaneous conferences can be supported in the MX System. Up to 30 turrets
bridged onto an incoming call, giving a total of 31 bridged parties. Default values allow up to 10 outside lines p
originator of the conference to be part of a conference. Unlike analog systems, audio quality does not suffer
conference expands up to the limits.

Product I nterworking—Tradenet MX is compatible with the existing installed base of Tradenet station module:
cabling. The digital switch provides interworking with Series |, Series Il, and CentreMax Il systems, as well as
other vender’s equipment.

FIGURE 2-6 Product Interworking
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For existing Tradenet, Series Il, and Series | customers, IPC has developed a clear migration path to Tradene
direct compatibility and interworking, customers can bridge lines between analog and digital switches.
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The flexibility of the migration plan provides many attractive options. Clients can choose to migrate their equipment
and do any of the following tasks: upgrade a section at atime, expand with digital technology, and replace an entire
anal og trading floor.

Migration strategies that call for continued use of prior IPC products are accomplished by interworking lines and/or
turrets.

The Series Il interworking cards (S2IC) are the Tradenet MX System’s window to previous generations of IPC
products. These cards do not directly interface with the network, rather they interface with installer defined lin
already terminated on Series Il/Tradenet line cards, or on IPC universal interface cards. The universal interface
the MX System to share lines with Series |, early Centremax, and other IPC products, as well as with any other\
1A2-compatible products. In addition, variations of the universal line card are available to share lines with certai
vendor’s products that are not 1A2 compatible.

The Tradenet MX System is compatible with Tradenet analog turrets and cabling when you use the analog tu
interface card (ATIC). Tradenet turrets can be upgraded by moving the station cables onto the new system.

A firmware replacement is necessary in the Tradenet control module to access new features. Among the new
available are: dynamic speaker features, user controlled privacy, enhanced conferencing, call queuing, intern
and internal transfer (dialtone and private lines).

Direct Digital LinelInterface—The financial community uses digital facilities to receive cost effective voice sen
from the local operating companies. The cost of a digital line is generally half the cost for an equivalent numb
analog circuits. Digital facilities are typically delivered to the customer site in the form of T1 links (E1 in Europe
is used for CO-to-MX transmission and for bulk delivery of lines to customers. Each T1 has 24 channels (E1 |
for either voice or data. Tradenet MX simplifies digital line connection and costs by terminating T1 and E1 line
without intermediate equipment. The links are wired directly onto the distribution panel of the terminal units (T
terminal shelves. Each TU can support up to 10 T1 cards or 9 E1 cards (depending on the system configurati
lines use RJ48C connectors and E1 lines use BNC connectors. Auxiliary equipment such as channel service
(CSU) and channel banks are not needed.
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FIGURE 2-7 Direct Digital Line Interface
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I SDN Support—The digital design of the Tradenet MX switch supports DASS2, DPNSS, and QSIG technolog
two ways. First, the system directly supports ISDN incoming lines (with Release 8.0.3 and later). Second, the M
room currently supports several proprietary ISDN instruments as Tradenet MX supplemental user instrument

Speakers—Traders can program their own speakers and can add or reassign lines from their turrets.

Reduced Backroom Space—The Tradenet MX System uses 50%—-70% less space in its back room equipment
than Series Il equipment.

Remote Turret Interface—Turrets can be located up to 900 feet from the MX cabinet. If you have turrets furth
away than that and you are using Tradenet MX Release 9.0.1 or later, you can use remote turret interface card
to connect turrets to the MX System, and with Release 10.1 Maintenance and later, you can use RTICs to co
TradePhone MXs to the MX System. RTICs support eight turrets each.
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FIGURE 2-8 Remote Turret Interface
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Multiple Speaker Interface—If you have Release 9.0.1 or later, the Multiple Speaker Interface Card (MSIC) all
you to use remote speakers to get up to 24 speaker channels. With remote speakers, multiple traders can use
speakers, providing you with a cost savings.

May 1999 Tradenet MX Technical Reference Manual 14.1 2-11



TRADENET MX SYSTEM ARCHITECTURE

FIGURE 2-9 Multiple Speaker Interface
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API—If you are using Release 9.0.1 or later, you can use an application programming interface (API) with Mic
Windows™ NT or UNIX™. There is also an application available that allows you to use a contact manager or
PC to dial from your attached turret or TradePhone MX.

Call Forwarding— If you are using Release 14.1 or later, the call forwarding feature allows you to route incoming
callsto an extension or line other than the one dialed. Three options are available, call forward immediate, call forward
on ring no answer, and call forward on busy.

Caller ID—If you are using Release 14.1 or later, the Caller 1D feature allows your turret to display the number of the
incoming call. With calling line identity (CL1), anumber is passed from the central office (CO) to the receiving end
that identifiesthe calling party. Thisnumber isdisplayed asafour or eight digit button descriptor. By pressing therCL|
button a centerline message of up to 18 digitsis displayed.

Voice Mail Notification—If you are using Release 14.1 or later, the customers voice mail system, and the infinit
feature of the Tradenet MX can be used to notify traders when they have a voice mail message. The custome
retrieve a message by pressing the Voice Mail Notification button on his turret when it is displaying ring lampi

Music on Hold—If you are using Release 9.2 or later, the Music on Hold feature allows you to connect an ext
music source to the Tradenet MX System, providing music to users placed on hold.

DDI/CLI1—Direct Dialing Inward (DDI) increases the number of telephone numbers in a Tradenet MX Systen
Physical channels are not programmed directly on the turret, but are referenced by virtual logical address code
Without the DDI/CLI feature, each telephone number has a dedicated channel. With the DDI/CLI feature, eac
telephone number comes in on a packet (allowing you to have fewer lines) and the telephone number can be
dynamically assigned to any button on the turret.
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FIGURE 2-10 Setup Including the DDI/CLI Feature
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Note  DDI is supported for E1 lines only, not T1 lines.

Line Networking—Line networking feature allows you to access different logical address codes (LAC) on diffe

MX sites. This can be useful in the following situations:

*« When you want to be able to trade 24 hours a day without providing 24 hours a day coverage at your loce

site, you can connect to other sites in different time zones.

¢ When certain traders experience excessive load during certain times of the day, that load can be picked t

distant site.

¢ When certain issues are traded 24 hours a day, you can hand off your book to an active market that can t

conditions change rapidly overnight.

« If your trading floor is involved in a disaster where the MX System is still running but traders cannot get tc

floor, you can use networking lines to connect to other MX sites.

¢ You can gain access to emerging markets without maintaining a local MX site. Instead, the coverage and

manpower can be located at another site.

Line networking allows you to use more than one trading floor to support heavy periods or issues as they occ

The line networking signaling channel provides status of up to 200 lines and requires 64K clear channel.
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FIGURE 2-11 Line Networking
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For more information about the line networking cards, see NEMC, NESC, NTMC, NTSC on page 6-50.

For more information about setting up line networking and using Netconfig and NetMan, refer to the Tradenet MX
System Center Manual 14.1 (part number B0086185104).

Telephone Handset Dual Talkpath—Each MX turret can support two handsets (left and right). Each handset
terminates a separate voice path through the system.

Full Duplex Voicepaths—The system provides full duplex voicepaths (transmit and receive) for all of its digital
four-wire analog line interfaces and for all digital turrets.

For digital turrets, analog voice is digitized in a linear fashion in the turret. Digital voice is transmitted betweer
module and the backroom equipment in a basic rate format. At the basic rate interface card (BRIC), the digite
is placed in a time slot on the digital stream for forwarding using the switch element card to the addressed line it
card.

For analog turrets, a hybrid in the turret converts the four-wire from the handset to two-wire, which is carried
analog turret interface card (ATIC), where a second hybrid provides analog four-wire to be digitized in the AT
There the digital voice is placed in a time slot on the digital stream for forwarding using the switch element cart
addressed line interface card.

At the line card a D/A and A/D conversion is made for analog connections and a digital algorithm is made for
connections (linear to A-law or mu-law, depending on country).

Multiple Line Selection—Each user position offers the user one-button access to 600 lines from the entire sys
line capability. When users log on to the system, the lines applicable to them are brought to their turret. When ;
to, the trader can program any line in the system as one of their 600 lines.
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Point-to-Multipoint dFT S—Algorithms in the DSP in the BRIC allow it to combine the digital receive paths (frc
the line cards) for up to eight incoming lines into a single B channel for transmission to the dFTS module. The
DSP is further able to selectively pass the transmit signal from the dFTS, which originates at the dFTS micropt
whichever line or lines the user has selected for answer back. Combining eight lines into one B channel saves B
ports to the turrets, but it can impose large traffic burdens on the TU unless there are multiple traders sharing ¢
lines on their speakers. Otherwise IPC’s configuration program (CGEN) might require some depopulation of t
in order to maintain traffic capacity.

ALIC Accessto PSTN—Turret line selection provides access to the public service telephone network (PSTN).
PSTN connection, supported by the MX analog line interface cards (ALICs), performs the following functions:

On/Off Hook—A relay connects the network to a DC gyrator when the user presses a line button on the turref
command is acted upon by a line interface card which sends the new status from the requested line through tt
back to the turret. Release of the line with the turret’'s RELEASE button raises a command signal transferred u:
data path through the switch network to the applicable line for execution of the command. The line can be rele:
the line card should an interruption of a set period occur to the DC feed from the network. This information is
through the system to the turret so the user is informed.

Ring Detection—An opto-coupler fed by a capacitive-resistive network detects ring cadence, and alerts the lin
interface card to change the line status bit passed through the switch to the turrets.

Hold—The user presses the turret's HOLD button to put a call on hold. An off-hook condition is then maintain
the line, while the digital voice transmission connection on the card is disconnected and replaced with a silen
condition.

Auto Hold—When the user accesses another line without pressing the RELEASE button to release the previo
MX will put an accessed line in a hold state whenever this option is enabled in software.

Signaling (DTMF)—The user selects a PSTN line and presses the dial pad buttons to initiate signaling. A con
word, relating to the number pressed, is forwarded to the turret interface card, which opens the transmit and 1
path to the turret and passes the command word to the line interface card using a preset path. The command
then opens the transmit/receive path to the system, and the on-board DSP produces the appropriate digital
representation of the tone. This is sent to the DSLAC, converted to analog, and placed on tip and ring. During tt
time period, the DSP on the line interface card produces a similar digital representation that is converted to ar
user feedback as though it were receive audio.

Signaling (Dial Pulse)—This is achieved in much the same way as DTMF, in that only data is sent from the turi
the line card. After the user selects a PSTN line and presses the dial pad buttons, a command word, relating
number pressed, is forwarded to the turret interface card, which opens the transmit and receive path to the tu
passes the command word to the line interface card using a preset path. The command processor then actior
relays to open and close at the pulse rate specified for the local network.

Analog Voice Transmission—Analog voice is coded into digital at the user end, addressed with the pointer of t
analog line, and passed through the network switch for decoding at the Analog Line Interface Card to an analo
and vice versa.
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Figure6 Lines—Access to Figure 6 private wire turrets, when programmed with line access to Figure 6 private
use the Series Il interworking card to operate the Tradenet Figure 6 line interface card. The Figure 6 line interfa
originally developed in compliance with Figure 6 of the series of British line type diagrams, has found applica
elsewhere, based on its unique ability to terminate a subscriber line to a standard telephone. The connection f
to this card performs the following functions:

On/off Hook Distant Terminal—The Tradenet Figure 6 line card senses line current drawn from its battery
circuit by the distant terminal. When the current-drawn status has been passed to the MX Figure 6 line c:
processor, it changes the line status bit which is passed through the switch to all those applicable turrets to
ringing in. The distant terminal releasing the line is also sensed the same way, and is also signaled throu
system for indication at the turrets that the line is now idle.

Ring Generation—This can be configured in the MX System to be an auto ring-down signal (as soon as th
selects a line the ringing is sent), or manual ring-down (the user must press the signal button on their turret
the distant end). The manual or automatic commands are transferred through the MX System and ultima
passed to the Figure 6 Line Card, which closes a relay, thereby placing ring voltage (generated by a ringing
onto the tip and ring network circuits, and opening tip and ring to the MX system.

PLIC Accessto Private Wire—The private network GEN/GEN type signalling system can also be supported b
MX System, by use of the private line interface card (PLIC).

On/off Hook—The user presses a line relay to seize a line: this command is acted upon by the BRIC which com
the setting of a data path through the switch to the applicable line. The PLIC then closes a relay connecting the
to the voice path transformer.

The user releases the line by pressing the RELEASE key on the turret, which then raises a command signal trz
using the path through the switch network to the applicable line interface card.

Ring Detection—An opto-coupler fed by a capacitive-resistive network detects ring cadence, and alerts the lir
interface card to change the line status bit passed through the switch to the turrets.

Dialing DTMF—AII analog line interface cards (PSTN) are capable of supporting DTMF dialing.
Dial Pulse Dialing—All analog line interface cards (PSTN) are capable of supporting Dial Pulse dialing.

Speed Dialing—The MX System is capable of dialing numbers which have been programmed into memory fo
simplified dialing. This is known as speed dialing. This can be set up by the trader by programming his own nt
into the system, or can be set from the System Center. The trader uses speed dial by pressing a single key th
the system administrator have already programmed as a speed dial key.

All speed dialing is achieved from the turret as digital signals sent to the analog line interface card for DTMF
generation. Should the dialing be loop disconnect, it would be performed much the same way as DTMF dialing
that the feature processor actions the line relays to open and close accordingly. Speed dialing can be achievec
human intervention on recognizing a dialtone on the selected line or automatically by a dialtone detection cir
releasing the number after dialtone has been detected within the Tradenet turret.

Index Dialing—Index dialing is achieved by dialing a two-digit code at the turret.

Last Number Redialing—Last humber redialing is accessed by pressing the SIG button on the Tradenet turret (
lines only).

Hunt—Hunting allows a group of outgoing line to be pooled together for section when placing an outgoing call
groups can be set up by either the trader or the System Center. Hunt normally takes place across a maximur
lines (digital turret) or 10 lines (analog turret) after pressing a line key. A group of lines is checked for their sy
status (busy or free) and hence the availability and capability of the system to place the call. The first free line
also found to provide dialtone is offered to the user. If the first free line in the Hunt group does not provide dic
the next free line will be accessed. If all lines in the Hunt group are in use, a busy indication is sent to the turi
Dialtone recognition can be set for any Hunt or speed dial number. Dialtone recognition is achieved by the Tt
turret after a voice path has been set from the selected line. The switch does not detect dialtone.

2-16 Tradenet MX Technical Reference Manual 14.1 May 1999



TRADENET MX SYSTEM ARCHITECTURE

Privacy—A user or System Center can make a call private to all other users of the system (no intrusion). The u
override his own instruction for privacy but cannot override that of the System Center. Privacy is achieved by bl
any user selection of a busy line.

Intrusion Tone—Any user can intrude (or barge in) on another call by placing a parallel path through the syste
switch to the call that is already in progress. If intrusion takes place, it is possible for the system to generateran i
warning tone that is passed both to the network and to the user. The intrusion tone is an option set from the S
Center.

Conference—Conference is set up by a user between one PSTN network connection and, under optimal line
conditions, up to 30 users of the system (the default setting is 11 conferencing parties). The switch element cc
a simple addition of the linear coded voice data from and to each turret to form this conference path. Up to 10 li
be conferenced to one user of the system in the same manner as above (addition of linear coded voice by the
element card).

Broadcast—Private lines can be broadcast to in multiples of up to five (open line dealing) by pressing a
pre-programmed line key at the turret. Broadcast keys can be user- or System Center-programmed, to broadc
to five private network lines. These lines are acted upon, and the voice path is catered for, in the same mann
conference. Up to 32 broadcast groups are available per turret.

Mute—When a switch on the rear of some handsets is pressed, it places a short on the handset transmitter, \
disables the transmit. The distant call is still heard in the ear-piece.

Voice Recording—The recorder output at the backroom is on a handset-by-handset channel method (one recor
channel per talk path), provided at connectors on the turret distribution panel on each TU, or at connector on t
of the turret itself. Voice recording pairs are presented as two-wire analog, regardless of the turret or line type in
It is possible for the system to generate a record warning tone that is passed both to the network and to the u:
voice recording is taking place.

Receive Volume Control—The receive volume control at the handset is normally set when logging onto the sy
or when initializing the system. The receive level can be adjusted at the turret by the user down to zero or up to
level by the programmed volume up or volume down buttons. Volume control changes accessed by the turret
switching center derived.

Incoming Call Indication—Incoming call information is broadcast by the switching center on the control words
all applicable turrets. The user is informed of incoming calls by visual illumination of the associated line key and,
set, by an audio ringer.

Line Busy Indication—Lines being used at other positions are indicated at user positiarethyBD on the
associated line key.

Lineon Hold Indication—Lines placed on hold by the user are shown as user pagitemflashing LEDs on the
associated line keys. Lines placed on hold by other users are shown as on other usergidditbing LEDs on the
associated line keys.

Dialtone Recognition—Dialtone recognition can be set for any Hunt or speed dial number. Dialtone recognitior
achieved by the Tradenet turret after a voice path has been set from the selected line. The switch does not de
dialtone.

L og On—If set by the System Center, each user might need to log on to the system at his chosen position by ¢
a trader identification (TRID) number. After logging on, the lines, speed dial numbers, and other trader configu
data applicable will be drawn forward to that turret from system memory. It is not necessary for a trader to log o
a prior position as this will be done as he logs onto the new position.

Internal Transfer—An incoming call on a line appearing at a specific turret can be transferred to another turre
pressing the transfer key and entering the destination user’'s TRID. The line would then appear at the destinati
incoming ring on a floating answer key, showing the transferrer’s identification. The transferred line need not t
of the destination turret’s programmed lines.
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Internal Call—Each trader is given a TRID. By pressing either L or R on the twxé&t, 3, and a TRID, the
destination turret will ring and flash on an Internal Answer button. The destination turret must have an Internal £
button programmed. At the destination turret, the trader presses the Internal button and the call is completed.

Pagination—It is impractical to fit 400 line buttons and 200 speed dial buttons into a desk mountable module.
Pagination, using the 40-button pagination module, gives the trader access to these 600 keys in 15 pages of 4
each, presented to the trader 1 page at a time. Changing pages gives access to alternate groups of 40 buttor
descriptors. If a call is placed from one page, the trader can go to another page while continuing the first call.

Floating Keys—Incoming calls programmed to pages not currently being viewed by the trader will appear on a
floating keys on the control module.

For ced Floating—This option allows incoming calls on specific lines to be always sent to the floating keys, regat
of whether they are already showing on the page currently being viewed by the trader. This option allows the ti
always answer important lines at the floating keys.

Line Key Assignments—A description is shown below the corresponding button for each line or speed dial.

Messages—The System Center can send a message to be displayed on the turret control module for all systel
or for specific users. This message can be deleted after being read by pressing the associated key. Up to 10
can be queued for each user or users.

Ringer Volume—The user can adjust the ringer volume to all lines. If you turn ringing off, incoming calls will s
be shown by visual indication at their line key, or at a floating key.

Display Brightness—Display brightness on the control and line modules can be adjusted to suit user requiren

Oldest Call Waiting—This feature is used where there is a high volume of incoming calls. The incoming calls
routed to the floating keys and the oldest of these calls has a unique identification (for example, simultaneous 1
the red and green LEDS).

Swap—Line assignment buttons can be swapped.

Viewing of User Programming—The trader can view any programming he has made to the turret, for example, <
dial numbers. This is used to find a spare button, to view current information prior to making a change, or to just
a user's memory.
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DISTRIBUTED ARCHITECTURE

The Tradenet MX System has a distributed architecture based on afolded hierarchical switching network. The folded
hierarchical network provides afault tolerant structure that is not vulnerable to system outage due to isolated
component failures. Using a distributed, fault-tolerant architecture, the Tradenet MX System provides processing
power, bandwidth, and reliability. To meet IPC'’s reliability criteria, the Tradenet MX System has no central
processing. Instead, each circuit card is equipped with its own independent processors and controls its own s
section of the switch.

The distributed folded hierarchal architecture used in the MX System provides great flexibility in system size,
through the use of building blocks. The line and station interface cards are the smallest building blocks in the
and are the largest non-redundant single unit failure points. IPC has worked closely with their customers to re
optimal size for these cards, both to reduce system costs, and to reduce the effects of a single failure. The dit
station interface cards serve up to 8 turrets or 10 TradePhone MXs, while their analog equivalents serve 6. Th
line cards each handle a single T1 or E1 span, while the analog line cards serve no more than 10 lines. Thus
possible single failure can affect more than 10 stations or more than 10 analog lines or one T1 or E1 span. The
are built of the highest quality components using the best technology available.

The Tradenet MX architecture is a distributed architecture. Distributed systems spread call and feature proce:
throughout the switch whereas a centralized system has a single point of control that supervises call setup ar
switching.

TABLE 2-1 Differences Between Centralized and Distributed Architecture

Centralized Distributed
greater flexibility at lower product cost faster and more reliable because multiple tasks can be processed in
parallel
system vulnerability to a single hardware or processing dispersed throughout the architecture providing
software failure (single point of failure) protection against a single hardware failure

IPC has always designed its products utilizing distributed architectures. Series | was distributed, although it h
system processing at all. Series | was not programmable, but provided a robust backroom that never failed nc
blocked calls. Series Il and Tradenet introduced microprocessor-controlled, solid-state crosspoint switching.
systems provided greater system flexibility and additional features while maintaining the distributed architectt

The Tradenet MX System was IPC'’s first digital system. It maintains this distributed architecture, without any
limitations of the nodal systems. This is accomplishedigyal distributed folded hierarchical architecture, which
eliminates the shortcomings of the nodal systems while maintaining the advantages of the distributed system:
architecture connects numerous small nodes, each of which affects only a few lines (no more than 10 analog |
T1/E1 span) or turrets (no more than 10), with multiple redundant links. The small size of the nodes reduces t
effects of a failure at any single node, while the multiplicity of links eliminates the effects of single link failures
virtually eliminates the effects of multiple link failures.

Independent switching control protects the users from experiencing an entire system failure due to isolated h:
or software failures. The distribution of processors onto all system cards provides tremendous parallel compu
power, allowing the Tradenet MX System to establish many calls simultaneously.

Two Sun processors reside on each circuit card for a combined 25 million instructions per second (MIPS) of
processing power per card. One Sun processor is dedicated to controlling interface requirements (lines, static
so on), and the other is devoted to switch network processing.

The folded hierarchal architecture is the key to providing a reliable, non-blocking, fast network. The strength «
architecture is the large number of interconnection paths through which voice and switching data can be rout
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Thisdiversity of routesis necessary to ensure that the switch isnot at risk from asingle failure. When avoice path is
being established from aturret on the first TU to aline on the tenth TU, alarge number of links and switch cards are
available. The System Center acts as a central information source for all cards, but its function is not essential to an
operating MX System.

The Tradenet MX System can be configured for trading floors of any size. It can expand from a system using one TU
in one cabinet with 24 anal og stations and 90 anal og lines, to a huge exchange floor multi-triplet systemin 36
equipment cabinets. Enlarging a system adds hardware instead of replacing it.

Extending atrading floor usually involves considerable planning. To aid project management, software expansion
tools are used to cal culate system expansion. Based on new size requirements, the new hardware requirements are
determined. The expansion tools also direct technicians where to install new cards and shelves. Then the site database
is automatically reconfigured with the new information, such as lines and hardware.

Each system can be expanded until it reaches the limits of its configuration. In most cases, adding a new line or
instrument, or even a new card, can be done without significant concern. When a system is expanded to become a
larger configuration, the system database must be reconfigured for proper placement of the additional equipment.
This can include moving some existing connections or card hardware should the new configuration require it.

The Tradenet MX System Center provides MX system administration support throughout a system’s installed
The System Center provides installation support, system administration (moves, adds, and changes), and tra
analysis. As the maintenance terminal, it monitors system status, providing both local and remote service anc
diagnostic access.

minal Units (TU)

Card shelves of 17 cards, called terminal shelves or terminal units (TU), are the basic building block of every
System, and are also used to help describe the size of the system. Each TU has a maximum hardware definec
of up to 100 analog lines or 9 E1 or T1 lines, and 40 digital turrets/TradePhone MXs or 24 analog turrets. Hov
depending on the ratio between lines, stations, and speakers, the actual usage of a TU is always less than th
theoretical maximum, both to provide the required line or station or speaker count, and to ensure traffic capac
every point in the system. In addition, in every system at least one TU must use one line interface card slot tc
accommodate the dedicated card used to communicate with the System Center. The TU also has the first lay
redundant switching cards in the system: thus adding additional TUs automatically adds additional switching
capability at the first layer.

Systems with one and two TUs are called Mini or Compact systems and have a capacity of 48 analog or 64 ¢
stations and 190 analog lines or 432 T1 channels, all accommodated in one cabinet. Because these systems
have to communicate beyond two TUs, they can come closest to the theoretical maximum capacity of a TU.

Triplets

The largest building block in the MX System is the triplet, a set of three cabinets. Systems requiring 3-5 TUs
accommodated in a set of 2 attached cabinets, while those requiring from 6—120 TUs use 1 or more sets of 3
cabinets. Both the two and three cabinet sets are referred to as Siydétsns using more than one set of three
attached cabinets are referred to as multi-triplet systems. Cabinet #2 in a two or three cabinet system contains
one or two layers of redundant switching cards; thus adding triplets to a system also enlarges the switch matt
proportionally.

A functional layout of a triplet is shown in the following figure. (For more information about triplets and other
Tradenet MX System configurations, Sgleapter 5 Cabinets and Shelves on page 5-)
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FIGURE 2-12 Switch Functional Layout
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In a triplet, TUs 1-5 are contained in cabinet #1, the section shelf cards are contained in cabinet #2, and TUs
contained in the cabinet #3. On the left side of the previous figure, each TU is represented by a block with 3 ¢
element cards, SELC, (A, B, and C) and 2 of the 14 interface cards. For clarity of the drawing, only two TUs wi
interface cards each are shown.

The SELC within each shelf is linked to the section shelf. There are 12 links from each TU (4 per SELC) to th
section shelf. The links are evenly distributed to section shelf cards 1-6 to maintain the mesh architecture, th
safeguarding the system against the failure of one or two links or cards.

TUs 1-5 are connected to the first six section shelf cards. TUs 6-10 are connected to the next six section she
The two groups of cards are then connected together in a loopback, providing the flexible switching links. The
figure shows the distribution of the 12 links to multiple section shelf cards and the arrangement of SELCs intc
isolatedplanes achieves a multiplicity of paths.

Planes

Triplet systems use sets of SELCs that function together as a plane. Each plane is independent of the other [
the system; the only connections between planes are at the access switches, each of which can communicate
planes. Maintaining the separation between planes is important to ensure that a fault in one plane cannot be

transmitted to another plane: in this way only one plane at a time is affected by a fault, providing ample protec
against loss of switching capacity. The SELCs in each plane are congidersedhen they are in the same layer of
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the switch: the concept of separating planesis also referred to as lack of peer-level communication, or as peer-level
isolation. The four planes linked to each access switch vary, depending on the position of the access switch and on the
number of planesin the system.

To alow customers with limited speaker requirements to reduce the cost of their systems, | PC has designed the tripl et
to be functional with four planes, as well as with the hardware defined maximum of six. Four-plane systems have two
access switches per TU. Asis done for access switches in smaller systems, IPCs configuration software, CGEN,
looks at the number of speakers and turrets/TradePhone MXs in relation to lines, and determinesiif the system can
function efficiently with four planes. This option also uses no special hardware other than the cables between the TUs
and the section shelves, so you can elect to save the cost of the unneeded planes at initial installation, while reserving
the option to upgrade to six planes and to three access switches per TU whenever the traffic requiresiit.

In a six-plane system there are three access switches in each TU, each of which has links to a different, overlapping
subgroup of four planes. A four-plane system has only the two outer access switches in each TU, each of which has
linksto all four installed planes. The first and fourth section switch cardsin each section switch shelf are removed, to
reduce the total to four without hardware alteration. Special cables that help re-distribute the links are used between
the TUs in atriplet and the section shelf in the same triplet.

The diversity of routes is necessary to ensure that the switch isnot at risk to asingle failure. When avoice path is
being established from a station on the first TU to aline on the tenth TU, alarge humber of links and switch cards are
available. Calls route themselves through the network and select links using a designation address. For example, the
request for a speech path originates on the station card and then routes itself through one of three SEL Cs and one of
six switching planes. From the section shelf, the request steersitself to the designation TU and then onto the
appropriate line interface card. In the rare event of alink or card failure, the originating interface card continually
re-attempts the call through alternate paths until it is successful. Call processing occurs in milliseconds. The planes
are isolated from each other, preventing peer-level communications, which eliminates the possible propagation of
errors. For more information about planes, see System Physical Layer on page 2-24.
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DIGITAL TECHNOLOGY

The Tradenet MX System uses digital technology, where the voice signdl is represented as a series of numerical
values that can be switched in a purely digital environment and that can be manipulated mathematically. Digital
technology has replaced anal og solid-state crosspoints as the preferred platform for telecommunications products.

Digital advantages include:

Footprint Reduction—The Tradenet MX System offers 70% back room footprint reduction from analog bac
rooms, which frees floor space for other purposes.

Increased System Flexibility—Analog switches, having the required reliability and traffic capacity, usually ha
hard-wired line access (as does IPC Series | equipment), or have, at best, line access limited to hard-wire
groups, as does IPC Series Il and Tradenet equipment. In contisatsal line access is a basic characteristic

of digital switches. Access restrictions are eliminated while cross-connect frames are virtually nonexisten

More Features—Using the digital data signaling channel provided by integrated services digital network (IS
technology, features like call forwarding, calling line identity (CLI), and voice mail notification are available
the desktop.

Universal Line Access—Universal line access allows re-assigning lines or moving users through programm
Manual moves, adds, and changes (MACs) are eliminated, and system administration is simplified.

Dynamic Speaker Feature—Universal line access allows the dynamic speaker feature, which gives traders
control of their speakers. Traders can program line assignments and make changes immediately, improvi
access to information. Administrative costs are reduced because user programming replaces the rewiring

\oice/data | ntegration—\Voice/data integration becomes possible, which implies combining or interfacing
speech and computer systems. This includes linking turrets and workstations at the desk or switching voi
data through the same facilities.
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SYSTEM PHYSICAL LAYER

Tradenet MX uses a folded hierarchical, multi-stage, modular, synchronous digital switch, based on the multiple use
of atime-space-time module, built from gate array technology.

Theinterna system data speed is 7.68 mbits/second. Each link between switch elements has 960 bits made up of 32

channels of 30 bits each. These 30 bits result from 24 bits of true data that have been multiplied by an expansion

factor of 4-to-5 (by adedicated link interface integrated circuit) to facilitate error detection. The format of datafor

each link isasfollows:

¢ Channel 0 of each link holds a 10-bit frame synchronization symbol, followed by 20 bits containing the de
broadcast sub-channel and the clock synchronization sub-channel. This channel does not receive 4-to-5
expansion.

¢ Following this first channel are 31 channels, each containing an encoded control byte that is composed of
command code and three parity bits. The remaining 16 true data bits either contain a 13—-16 bit linear coc
sample, or a 16-bit data word for data packets.

e Path set commands use the 16-bit data word to contain a destination/source address, and so on. In the ¢
voice sample, each single point-to-point (for example, turret to on-line) sample is 13 bits, whereas a point
eight point conference (for example, turret to eight lines) sample has 16 bits, because eight 13-bit words
16 bits. After applying the 4-to-5 conversion factor, this becomes 20 used bits of code for which error det
is possible.

Each interface port (line or turret) is given a logical address code (LAC) that is the designation address used
path set operation to find a path from the source interface port to the destination interface port. The path estab
this way can be used for a data packet (short duration) or for a voice path (long duration). Designation addre:
also identify switching cards or other facilities within the system.

Each card in the system has a defined number of links, as follows:
e station interface card (3 links)

¢ line interface card (3 links)
e switch element card (19 links)
e System Center gateway card (3 links)

The MX folded hierarchal network is assembled by the interconnection of switch elements with the above link
switch element card (SELC) consists of 19 bi-directional switch ports, a real time controller, and a feature pro
These are combined to provide callpath switching and routing, initialization, fault recovery, and maintenance.
can be used in three roles in the MX System. The line and station interface cards can be viewed as depopulat
element cards having only three bi-directional switch network ports, but are not considered SELCs.

One and Two Cabinet Configurations

The MX folded hierarchal network is the heart of the system, and has a number of configurations covering dif
ranges of system sizes. The smallest of these configurations is called the Mini or Compact system. The Mini
Compact systems can have one or two terminal units (TU), also called terminal SHEWHRE 2-13 Mini and
Compact System Functional Layout (N+2 Redundancy) on page 2-25hows the functional layout of the Mini and
Compact systems with N+2 redundancy.
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FIGURE 2-13 Mini and Compact System Functional Layout (N+2 Redundancy)
TUl TU2

SELC SELC

1 A A (A

— 14 C E C 14 [

With N+2 redundancy, you can lose two of your SELCs and the Tradenet MX Systemis still running.

Note  When you set up a Compact system using DataMan’s AutoQuote tool, it defaults to use N+1 redunda
you can change it to N+2. For more information about DataMan, refer toTthdenet MX DataMan
Manual 11.1 (part number B-01087-0-00-01).

The following figure shows the functional layout of the Mini and Compact systems with N+1 redundancy.
FIGURE 2-14 Mini and Compact System Functional Layout (N+1 Redundancy)

TUL TU2

SELC SELC
1 A [T A O
—lul—| B E B 14 [

With N+1 redundancy, you can lose one SEL C and the Tradenet MX System is still running.

InaMini or Compact system, SEL Cs are used as access switches and are interconnected. Both the Mini and Compact
systems can have up to two TUs.

Another configuration introduces SEL Cs used as section switches, which are connected back-to-back in asimilar way
to the connection of access switches. FIGURE 2-15 Two Cabinet Triplet System With N+2 Redundampgge 2-26
shows a two cabinet triplet system with N+2 redundancy.
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FIGURE 2-15 Two Cabinet Triplet System With N+2 Redundancy
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The following figure shows a two cabinet triplet system with N+1 redundancy.
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FIGURE 2-16 Two Cabinet Triplet System With N+1 Redundancy
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Three Cabinet (Triplet) and Larger Configurations

In atriplet system, there are nine links joining each pair of section switches. A subset of this configuration has only
two cabinets, five TUs, and six section switches. Larger configurations consist of multiple triplets connected together,
with avarying number of links from each section switch to each reflection switch and with a varying number of the
third use of SEL Cs, reflection switches. The largest system of this configuration is FIGURE 2-17 Larger Multiple

Triplet System on page 2-28.
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FIGURE 2-17 Larger Multiple Triplet System
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In the above figure, the SEL Cs are used as section switches (SS) and reflection switches (RS).

Large configurations can be double sided where there are two regular systems built with less than the maximum
possible number of TUs, connected together by links between the reflection switches. The number of links between
each corresponding pair of reflection switchesisaways six. These are links that are otherwise unused when each side
is depopul ated to become one half of a double sided system.

Double-sided systems use two complete sets of reflection switches, but they are still organized into four or six planes.
The difference is that the two sets of reflection switches in each plane are themselves interconnected. To design a
double-sided system, you set up two separate systems, or sides, and then remove enough TUs (while keeping the
same number of reflection switches) to free up enough links to provide an acceptable number of links between
reflection switches. For example, the largest system possible with 120 TUsisformed around two systems that would
have 95 TUsif they were separate systems. Thislargest system possible has six separate reflection switch backplanes,
in six triplets, and none in the remaining triplets. Each reflection shelf has connectors for all 10 triplets, although the
tenth connector isonly half used. When we eliminate the triplets without reflection switch shelves, we make 3
connectors with 18 links and 1 with 9 links available on each reflection switch backplane in both sides. Remember
that the links from every section switch are evenly distributed within the reflection switch backplane: thus the unused
connectors each have links to all nine reflection switchesin the plane. By linking all the vacant connectors on each
reflection switch backplane in one side to the same connectors on the reflection switch backplane for the same plane
in the other side, we are conveniently able to provide redundant distributed links between every reflection switch card
and its equivalent in the other side, on a plane-by-plane basis.
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Double-sided systems can not only be used to gain the maximum MX System capacity, they can also be used to
provide you with two systems that can be separated in different locations or floors, and which will still provide
complete universal access between the two systems, with all the redundancy and reliability of asingle system.
Customers who have concerns about fire or sabotage can thus divide their system, to reduce the danger to the entire

system.
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PORT-TO-PORT MAPPING

A diagram that shows the interconnections between cards in the Tradenet MX System is called a port-to-port map.

Port-to-port maps are very useful in troubleshooting problems such as lost communications between cards, shelves,
and cabinetsin the Tradenet MX System.

FIGURE 2-18 Plane 1 (3 Triplet, 3 Link, 6 Plane) Mapping on page 2-31 through FIGURE 2-23 Plane 6 (3 Triplet, 3
Link, 6 Plane) Mapping on page 2-36 show the port-to-port mapping of a 3 triplet, 3 link, 6 plane system.
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FIGURE 2-18 Plane 1 (3 Triplet, 3 Link, 6 Plane) Mapping
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FIGURE 2-19 Plane 2 (3 Triplet, 3 Link, 6 Plane) Mapping
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FIGURE 2-20 Plane 3 (3 Triplet, 3 Link, 6 Plane) Mapping
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TRADENET MX SYSTEM ARCHITECTURE

FIGURE 2-21 Plane 4 (3 Triplet, 3 Link, 6 Plane) Mapping
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TRADENET MX SYSTEM ARCHITECTURE

FIGURE 2-22 Plane 5 (3 Triplet, 3 Link, 6 Plane) Mapping
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TRADENET MX SYSTEM ARCHITECTURE

FIGURE 2-23 Plane 6 (3 Triplet, 3 Link, 6 Plane) Mapping
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TRADENET MX SYSTEM ARCHITECTURE

FIGURE 2-24 Plane 1, Triplets 1-3 (6 Triplet, 2 Link, 6 Plane) Mapping on page 2-38 through FIGURE 2-35 Plane
6, Triplets 4-6 (6 Triplet, 2 Link, 6 Plane) Mapping on page 2-49 show the port-to-port mapping of a6 triplet, 2 link,
6 plane system.
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TRADENET MX SYSTEM ARCHITECTURE

SYSTEM CENTER

The System Center is an on-line, real-time administrative and maintenance terminal for the MX System. The System

Center’s Sun workstation is linked to the backroom cabinets using a fiber optic cable and an Ethernet connect
Sun workstation is a UNIX-based bi-directional system terminal, displaying system status and traffic activity v
accepting programming changes from the System Administrator. It is also used by installation personnel to se
MX System and by the System Administrator to obtain reports and track events (or alarms) within the MX Sy

In a system with anywhere from one cabinet to six triplets there is only one System Center required for the el
system, although duplicate System Centers with duplicate connections to the MX can be specified at the cus
option. For systems of seven or more triplets, two System Centers and two connections to the MX System ar
required.

For a detailed description of the System Center, refer tortuenet MX System Center Manual 14.1 (part number
B0086185104).

The System Center software consists of many different files in a database. These files provide menus, downl
to cards and turrets, and restart and reload cards in the system. The database also contains customer data, «
specific data, and configuration data.

During the life of an MX System installation, the System Center mirrors its configuration. Data files are
automatically updated and saved whenever a user makes a change. Other files maintain the setup of each tu
including face layouts, speed dials, and feature configuration. The database also tracks call activity and syste
Call activity is sorted and compressed and turned into traffic reports. System status records are stored for
maintenance and diagnostics and can activate alarms.

The System Center is a critical part of the Tradenet MX system and must be protected from power failure. Th
Tradenet MX switch can operate without the System Center but no diagnostics or user changes can occur wi

In addition to the System Center, you can have a remote terminal, or X terminal, if you are using Tradenet M)
Release 8.0.3 or later. This second terminal can be used for administrative convenience when the MX syster
up over multiple floors, or it can be used to provide an administrator or manager with access to the System C
their office. The remote terminal must be on the same network as the System Center Gateway and the Syste
itself. Any of the functions described in the following sections can be done from either the System Center or
remote terminal, if one is installed.

System Center Functions

The major functions of the System Center are:
¢ Database Production—The System Center is used by IPC personnel to develop the database for the entire <
before installation or during major changes or additions.

e System Administration—Administrative changes (moves, adds, and changes) are executed on the System (
The Tradenet MX System replaces cross-connected connections with flexible station-to-line assignment
providing universal line access. Logging on is also supported by the System Center, which stores and pro
the turrets the configuration information associated with each trader.

« Traffic Analysis-Data concerning every call is captured and stored in the site database. The raw data is
rearranged into usable traffic reports to help control network costs.

¢ Maintenance and Diagnostics-Internal MX maintenance capabilities include automatic call recovery and
self-healing. The System Center complements these internal system capabilities by providing diagnostic:
and remote) and alarm reporting.
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Database Production

The customer’s database is built in advance of cut-over by IPC personnel, using customer-supplied informatio
the site. IPC’s database production software is called DataMan. It is used to quote and build Tradenet MX Sy
Using basic system parameters, such as lines and stations, the configuration generator (CGEN) portion of D¢
determines the necessary system size. It then calculates the required number and configuration of cabinets, «
shelves, cables, and system power supplies. After the customer’s unique information is entered into DataMar
Project Management, DataMan determines which type and quantity of interface cards are needed, and speci
location on each shelf. DataMan also provides input power and air conditioning specifications.

DataMan contains the following tools:

» AutoQuote-IPC’s Marketing and Sales departments use AutoQuote for estimates on hardware configurati
terms of the type and number of components needed. This assists Sales when quoting prices to potentia
customers. After the price is accepted by the customer, the configuration is agreed upon, based on inforn
from AutoQuote. This tool can be installed on an IPC branch office’s Sun workstation, or it can be remote
accessed on a machine at the IPC Engineering department located in Stamford, CT, USA.

e CustMan-This tool is used by Project Management to enter the customer specific data after the customer
committed to purchasing a Tradenet MX System. This data consists of trader information, line informatior
so on. Custman creates worksheets used by Siteman. There is a PC-version of Custman and a Sun work
version of Custman.

e SteMan-This tool is also used after a customer has committed to purchasing a Tradenet MX System. Thi:
the actual database production. When you use SiteMan, the hardware configuration is run through IPC'’s
and then the countrybase is loaded. A database is created with a hardware configuration only. Next, cust
information is either accessed from CustMan or imported from the PC-version of CustMan or from a Lotu
spreadsheet on a PC. All information must be completed before a merge step is done. The merge step te
customer information and maps it to the hardware configuration to update the database. Any mismatches
between the hardware configuration and customer data are flagged in an orphan file. Once all the mismat
resolved, the database is released. This automatically runs three other steps that are needed when loadi
database into the customer site System Center, including copying the database to a floppy disk.

The following figure illustrates the flow of database production within IPC.
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FIGURE 2-36 Database Production

Project Management enters
customer data. Spreadsheets are

. created in CustMan on the PC or
Sales enters customer data into

; ; Sun workstation, including such
AutoQuote. Configuration is agreed Sales informs Project— t dat i g
: Management that IPC has a customer data as lines, wires,
upon with the customer. new customer. modules, locations, traders, and
buttons.

3

1 E AutoQuote

Project Management enters

hardware configuration data that The Merge option of SiteMan is run with
is then run through IPC’s imported worksheets from the CustMan
configuration generator, CGEN, PC or with wc.)rksheet.s created on the Any mismatches found
and then the countrvbase is Sun workstation-version of CustMan or
Yy . : . between the hardware
loaded. The database is created in the PC-version of CustMan or in ) .
¢ ) i . configuration and the
with the hardware configuration Lotus on a PC. A database is created customer data are flagged in
only. with customer data mapped onto -
an orphan file. These

hardware configuration data. mismatches must be resolved

before the next step.
6 i
At the site, the database is installed from the

The Release option of SiteMan is run, producing floppy disk into the customer’s System Center.
the database and associated files on a floppy disk.

4

-

8

Syst
Cent
C Oy
- | | — |

@

N\

For more information about DataMan, refer to the Tradenet MX DataMan Manual 11.1 (part number
B-01087-0-00-02).
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After using AutoQuote to quote a Tradenet MX System, and SiteMan and CustMan to build a Tradenet MX System,
you use the Database Reconfigurator tool to make changesto a Tradenet MX System. (Like AutoQuote, SiteMan, and
CustMan, the Database Reconfigurator tool also uses CGEN software.) For more information about making changes

to Tradenet MX Systems, refer to the Tradenet MX Database Reconfigurator Manual 14.1
(part number B0098986304).

System Administration (Moves, Adds, and Changes)

After installation, the System Administrator manages the trading floor equi pment and the back room switch. This
includes reassigning station buttons, moving and adding lines, moving traders, and other moves, adds, and changes
(MAC). In the past, MAC work meant cross-connect rewiring and, as a result, manual labor. In the Tradenet MX
System, button attributes are stored in the site database and are downloaded into the stations during installations.
Whenever a programming change is necessary, the System Administrator accesses the files within the database,
updates the records, and then programs the positions.

To ease system administration and to reduce Operation’s costs, many utilities are included in the System Center.
These include:

Log On—-When a trader logs on, the System Center downloads the trader’s face layout and feature configt
to the respective position. The trader’s previous position is logged off. Different shifts can use the same s
over the course of the day, or the same trader can move to different locations, depending on his activities
still keep the same face layout and personnel information.

Automatic Backup of Changes-Whenever a trader makes a programming change (for example, speed dial
numbers), the new data is sent to the System Center and is stored in the database. Users logging on anc
tracked and turret face layouts are updated.

Global Changes-Typically, common face layouts are used within business groups. For example, traders or
government bond desk usually have identical line-to-button assignments. However, separate files must b
maintained for each user to allow for customized speed dial numbers and for unique feature setup. The S
Center provides a utility that executes programming changes to user-defined groups with a minimum of d
entry. The System Center also supports batch downloading, such as transmitting new button assignment
multiple stations in parallel.

On-line Programming—The Tradenet MX System supports system programming during the business day. V
the system administrator is performing programming changes, the System Center continues to capture a
traffic and system status records. Program files can be downloaded to positions during trading hours with
affecting system operation.

Security and Testing—To alter a turret’s configuration, the system administrator must first reprogram the site
database and then download the modified file to the station. This two-step process provides the trader wi
opportunity to check programming changes before implementation. Furthermore, through password prote
the System Center can block unauthorized personnel from accessing the files, altering the database, or in
with the system.

Traffic Analysis

The System Center’s traffic analysis package has been specifically designed to capture the usage of private |
thereby identify potential savings. Every call completed by the Tradenet MX System is recorded and stored in
database. The call record includes:

line number
station
direction (incoming or outgoing)

duration of the connection
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Ma

The datais stored and sorted for traffic reports, which can then be compiled by hourly, daily, or monthly usage. The
raw traffic information is systematically compressed, eliminating the need for excess data storage.

There are many reports available from the System Center. For more information about these reports, refer to the
Tradenet MX System Center Manual 14.1 (part number BO086185104).

intenance and Diagnostics

The objective of the Tradenet MX maintenance strategy, as supported by the System Center, isto recover from
system errors as quickly as possible, with no human intervention.

The Tradenet MX System’s unique distributed system is based on a folded hierarchal network of independen
switching cards. This fault-tolerant architecture ensures that two simultaneous failures will not affect system
operation down to the shelf level. There is no central processing nor is there a single point of control. Instead
circuit card has its own independent processor, and calls are processed autonomously, and self-route themse
through the switch with a destination address. The robustness of the network lies in the multiple paths throug
switch. In the event of a switch element card failure, call requests automatically bypass the failed component
result, trading continues without disruption. Fault tolerance is accomplished within the architecture and does
require intervention by maintenance personnel nor by the system administrator.

The entire application insulates traders from troubles and, in most cases, repairs the system automatically.
Maintenance capabilities include:
e diagnostics

« fault recovery

« fault reporting and alarms

Diagnostics

There are a wide variety of diagnostic tools available to either the system itself, or to personnel working on th
system. These tools include programs that isolate hardware failures by looking for patterns in link failure and
reports, as well as programs that tell idle line circuits to implement their own built-in test functions.

Whenever the System Center has cause to believe there is a fault, it will implement the diagnostic programs
automatically. If, however, an authorized person wants to, they can manually implement any diagnostic progr.
including those that cause interruptions in service.

Whenever a fault has been isolated to a card, the card and then the system will attempt fault recovery.

Fault Recovery

The Tradenet MX System implements fault recovery procedures automatically. When a circuit card malfunctio
to software failure, it independently re-starts itself. The re-start is complete within seconds and the circuit car
re-joins the system. If repeated software re-starts do not restore a card, the System Center reloads the card’s
and data. A reload is accomplished within minutes. Neither the re-start nor reload affects system operation, &
can be done during business hours, although there might be isolated line or turret outages during a TU card |
reload. Restarting and reloading occur automatically without a system administrator, as a result of the diagna
programs isolating a fault to a card, or they can be initiated manually by pressing the restart or reload button o
in the MX System. Manual restarts or reloads are also possible from the System Center or from the remote te
provided the user has the required authorization.

Warning!  If either the restart or reload button is pressed on an ALIC or PLIC, the lines on that card are not
accessible from any station. During the restart or reload process, lines cannot be accessed until the
process is complete. Anytime a restart or reload button is pressed, all lines are dropped from that
card.
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During areload, all three green link LEDs go dark. The red receive LEDs stay lit. The second and third feature
processor LEDs alternately flash very quickly. Thisindicatesthat the card has requested information from the System
Center and isloading it. During thisload process, al six stations on the ATIC display No communications on the
control modules. Shortly thereafter, you might notice one of the transmit links on the card light, indicating that
communications with an access switch has been established. After 60 to 90 seconds, al three link port LEDs light
steadily. Shortly after this, the three feature processor LEDs start to flash normally, indicating that the load is
successful. Then, the stations display, configuring, line buttons loading, etc. Restart does not require afull download
of code and data from the System Center: the card restarts using much of the existing code and data stored in its
memory. For information about cards, see Chapter 5 Cabinets and Shelves on page 5-1.

Fault Reporting and Alarms

The System Center complements the switch’s fault-tolerant architecture by constantly monitoring system stat
Whenever a system error occurs, the System Center records the event and stores it in its fault log. Restarts ar
are detected and stored. The alert to the system administrator can be as subtle as a trouble log entry or as co
as an audible alarm.

The System Center also monitors system power supplies, ventilation fans, and station consoles for faults. In tf
of a major fault, such as a card failure, the System Center generates an alarm. Alarms include visual and aud
alerts. The System Center has the capability to activate remote alarms through a relay contact.

Note  On-site preventative maintenance is required for fan trays and filters. Proper scheduled preventive
maintenance can reduce or eliminate fault conditions.

To aid on-site personnel, the System Center permits remote access through a modem link. The distant end a
a terminal to the Sun workstation and can perform all administrative functions.

System testing is designed to isolate problems and to direct service personnel to swap out field replaceable
components.

System Center Hardware

For information about the System Center hardware, refer {irtidenet MX Platform Manual 14.1 (part number
B0087686104).

The VME towef, if present, contains the site-installed System Center gateway card, the Ethernet interface ca
interconnecting cables. The link converter card box, which is installed in TU 1 of the system, is connected by
optic cables to the VME tower. The VME tower requires a dedicated 110 V AC outlet, 15 amp computer-grade
circuit. Although an operating MX System can carry traffic without the System Center, the System Center is ci
to the Tradenet MX System. Therefore, as the critical link between the System Center and the Tradenet MX sv
equipment, the VME tower 110 V circuit should also be protected from power failure by battery backup or by L
the same way as the System Center workstation. For use where this voltage predominates, 220 V AC power
configurations for the VME tower are also available. For information about system pow@hapts 3 System

Power on page 3-1

System Center to Tradenet MX Connection

When your system includes a VME tower, the Sun workstation is linked to the MX System through the VME to\
follows: the VME tower is connected to the Sun workstation using an Ethernet local area network (LAN). Thel
VME tower is connected to the designated TU by way of a fiber optic cable. Compact systems use an RS422
from the TU to the Ethernet converted (mounted within the cabinet) and an Ethernet connection from there to
System Center.

2. Compact systems, KEPCO MX Systems, and newer full- size Tradenet MX Systems do not have aVME tower.
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System Center Gateway Card (SCGC)

When your system includes aVVME tower, the System Center gateway card (SCGC) is contained within the stand
aone VME tower and is the interface card between the Sun workstation and the Tradenet MX equipment. The
System Center gateway converts MX protocol to that used by the Sun workstation, and vice versa.

Warning!  The VME tower is not a field serviceable unit. Its fiber optic cable is susceptible to damage from
mishandling.
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AC AND DC POWER

With the Tradenet MX System, there are two basic power supply input options: 90-240 volts (V) alternating c
(AC) or +48 V direct current (DC). (Compact systems can be AC-powered only.) With the Tradenet MX Syste
there are two vendors that provide AC power; HC and KEPCO, and there are two vendors that provide DC p
HC and Unipower.

Note  Inan AC system, the electrical green wire is used for ground. The green wire is connected to the negative
side of the 48 V DC bus bar. No other additional or separate grounding is necessary.

For information about the Tradenet MX System power specification®osee Consumption on page 4-32ndUPS
System Configuration Guidelines on page 4-34

The following figure shows what the AC (HC) power supply modules in a Compact system look like.
FIGURE 3-1 AC (HC) Power Supply Modules in a Compact System

COMPACT MODULES - US
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— ==
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COMPACT MODULES - UK

AC 5 Volt Module AC 48 Volt Module
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The following figure shows what the non-Compact AC (HC) power supply modules and DC (HC and Unipower)
power supply modules look like in Tradenet MX Systems.

FIGURE 3-2 AC (HC) PSMs in Non-Compact Systems and DC (HC and Unipower) PSMs

AC INPUT MODULES

AC 48 Volt Module

AC 5 Volt Module
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DC INPUT MODULES
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The following figure shows what the AC (KEPCO) power supply modules look like.
FIGURE 3-3 AC (KEPCO) Power Supply Modules
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You can configure the MX System for AC or DC input power. The MX System input power options are:
e 48V DC power

e 120/240 V 50/60 Hz AC power

Note  When using AC power, it is less expensive to use 208 V-240 V AC instead of 120 V AC because tt
voltage reduces current requirements proportionately, thus reducing wiring costs.

The MX System Center requires AC power outlets available to it regardless of whether the MX System isAC- or
DC-powered, and the stations must have 48 VV DC regardless of how the back room equipment is powered. When the
back room is AC-powered, then 48 V DC output and 120/240 V AC input power supplies are used to power the
stations. These power supplies are not required if the entire system is powered from 48 V DC.
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The following figure shows both a DC-powered (HC) and an AC-powered (HC) MX System. Both configurations
shown are for triplets; however, the same basic configurations also apply to smaller systems.

FIGURE 3-4 DC-powered (HC) and AC-powered (HC) MX Sys'[em1
Un-interruptible Power Supply (UPS) System

|_—| System Cabinet #1
Inveﬂl Center 48 V -
AC 48 V Distribution  Distr. Panels
Mains Breakers; -
one set for _ DC Power Cabinet #2
Breakers | 120/240 V AC each Triplet Disconnect Switch
l Rectifier I— 48 V
', - . — PS Shelf
— r PS Shelf
I Rectifier I— 48 V|
N\ r PS Shelf
Rectifier Redundancy
%homfj %qudal Pdower 48V DC Power Supply Shelves in Cabinet #2
upply medundancy rovide all system voltages
Level for system p Y g
Power except 48 V DC for turrets
Batteries Status/Control
Panel Cabinet #3
48V )
Distr. Panels
DC-powered MX System: One Triplet Shown
AC Cabinet #2
Mains
. . 240V AC
AC Breakers: | AC Power Disconnect Switch 1 PS shelf
one set for one per triplet r
each Triplet _/ Power Supply Shelves in |- PS Shelf
Cabinet #2 provide all system =~ PS Shelf
240 V AQ ./._ voltages except 48 V DC for turrets
_/._ Cabinet #1
48 VDC
240\ AC | _PS Shelf = /— Distr. Panels
PS Shelf | ]
Cabinet #3
= PS Shelf f— | Distr. Panels

48 V DC Cabinet
with local 48 VV DC bus
for Turret Power Supply

AC-powered (non-KEPCO) MX System: One Triplet Shown

1. For information about un-interruptible power supplies, see Un-interruptible Power Supplies on page 3-13
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The following figure shows a KEPCO MX System. This configuration shown if for triplets; however, the same basic
configurations also apply to smaller KEPCO MX Systems.

FIGURE 3-5 KEPCO MX System

Cabinet #2
AC 240V AC m PS Shelf
Mains ) L
Power Supply Shelves in PS Shelf
AC Breakers: | Power Disconnect Switch Cabinet #2 provide all system
one set for one per triplet voltages except 48 V DC for turrets
each Triplet
Cabinet #1
240VAQ |
./._ r- PS Shelf
|_ PS Shelf
JhOV AC [ PS Shelf /48 V DC LIPS Shelf
PS Shelf |
|-— PS Shelf | Cabinet #3
48 VV DC Cabinet r PS Shelf
with local 48 V DC bus
for Turret Power Supply L PS Shelf

KEPCO MX System: One Triplet Shown

The following figure shows a DC-powered (Unipower) MX System. Unipower systems can be used only with triplet
systems or larger.

FIGURE 3-6 DC-powered (Unipower) MX System2
Un-interruptible Power Supply (UPS) System

Elnveﬂl Center -
AC 48 V Distribution Distr. Panels
Mains Breakers; .
one set for . DC Power Cabinet #2
Breakers | 120/240 V AC each Triplet Disconnect Switch
I Rectifier I— , ] . 48V PS Shelf
48 V
— + PS Shelf
I Rectifier I— 48 \/
N « ® PS Shelf
Rectifier Redundancy \ 148V
should equal Power l PS Shelf
Supply Redundancy 48V DC
Level for system
) Power
Batteries Status/Control
Panel Cabinet #3
Distr. Panels

Unipower MX System: One Triplet Shown
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To prevent asingle power supply failure from affecting the operation of an MX cabinet or triplet, Tradenet MX
Systems use redundant diode-isolated power supplies for all voltages except the ring generator, for which a hot
standby power supply is provided. To aert you to any potential problem before it affects the operation of the cabinet
or triplet, every MX System has dedicated hardware to monitor power supply failure dlarms and al system voltages.
All Tradenet MX power supplies and PSMs are field-replaceabl e units.

Warning!  IPC recommends that you replace PSMs during non-trading hours. For help with replacing PSMs,
contact Systems Support Engineering.

There are two types of power supplies used in MX Systems. Compact systems use bolted in PSMs, and all other
Tradenet MX Systems use hot insertable PSMs. Hot insertable PSM s can be replaced while the Tradenet MX Systems
isrunning, after you turn off power to the PSM.

Hot Insertable PSMs

Warning!  Each hot insertable module must be calibrated for the system into which it will be installed, to
properly share current in the system. If you are not sure that a replacement module is correctly
calibrated for the system, then do not insert it if a potential calibration error could cause problemsto
theusers.

Hot insertable PSM s can be replaced without disrupting power to the rest of the system. Each PSM is plug-in
mountable from the front of the cabinet. Removal or insertion of a PSM in any system except a Compact system does
not require any connections to be removed or made at the rear of the cabinet. Guides on the shelf direct modules into
their proper seating within the cabinet. The front of each hot insertable PSM has a handle, PEN plunger, captive
screws, and a DC out ok LED and AC or DC in ok LED to indicate acceptable input.

There are two high-current voltages in an MX System: +5 logic power and +48 V DC turret power. Thereisan AC
powered module for both voltages, and a+48 VV DC powered module for +5V DC. Each hot insertable +5V DC PSM
provides multiple output voltages, as follows: the AC powered modules each have three secondary outputs, and the
DC powered modules each have two secondary outputs. Because these outputs are floating, they can be biased as
required to provide either negative or positive voltages. Every output for every module has an isolation diode, built
into the module, preventing a failure in one module from affecting other modules.

Warning!  When powering up the 48 VV DC cabinet with turrets connected, all PSMs must be in the on position.
Turn on the power from the main breaker feeding the cabinet. Never turn on one PSM at a time or
they will go into trip mode due to the overload of trying to power a cabinet alone. Only after all PSMs
are operating can a single PSM be turned on or off.

Note  The PSM’s output voltage must be calibrated a few seconds after plugging a new module into a r
system.

2. For information about un-interruptible power supplies, see Un-interruptible Power Supplies on page 3-13.
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Bolted In PSMs

The Compact systems uses bolted in PSMs. You cannot hot swap a bolted in PSM, that is replace it in arunning
systems. Compact systems must be powered down before you replace the PSMs.

Warning!  If you try to remove a bolted in PSM in a running system, you could get an electrical shock or you
could cause arcing across contacts or to ground while attaching cablesto the lugs on the PSMs.

Tradenet MX System Voltages

The following table lists the voltages used in the Tradenet MX System.
TABLE 3-1 Tradenet MX System Voltages

Voltage Use
+5V DC powers each card
-5VvDC bias analog circuits on analog line interface cards (ALIC) and basic rate interface cards
(BRIC)
5V VMEM powers the memory components on the cards

+4.7 V DC battery (system) charges the backup battery for VMEM to prevent data loss due to an intermittent power
outage

+48 V DC powers the turrets and TradePhone MXs, and powers DC-input supplies for the voltages
described above, as well as DC-input ring generators

ring generator outgoing signaling on analog private lines—
US: 100 V AC, 20 or 30 Hz (selectable on newest generators)
UK: 85V AC, 30 Hz

An additional voltage used in the MX System but not provided by the MX System suppliesis+6.4 V DC. This
voltage is used to power the Series |1 section of the Series || interworking cards, and is brought from the Series||
equipment or from Series || power supplies, when required. It connects at an input on the TU backplane that can also
be used for -48 V DC (which is used for signalling and loop current on certain analog line types, and supported
through the interworking card).

The System Center is available in either of two nominal voltages:
« 110VAC

« 220V AC (UK)

3. The 110V AC power with five receptaclesis required in the US for the System Center (including VME tower, printer, tape
drive, and modem.
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The System Center’s VME tower requires a 110 AC outlet, 15 amp. IPC recommends that you use a separate
dedicated computer grade feed for the VME tower.

TABLE 3-2 System Center Power Requirements

ltem Continuous Power Surge Currentin US at Surge Current in U.K.
120 volts AC at 220 volts AC
Ultra 10 104 watts 4.7 amps 2.3 amps
SPARCstation 85 watts 2.4 amps 1.2 amps
17 Inch Monitor 103 watts 4.6 amps 2.3 amps
DAT Drive 2.2 watts 1.3 amps 0.7 amps
Modem <60 watts <1.0 amp <0.5 amp
HP 1100 printer 4.3 watts—430 watts? 7.7 amps 3.6 amps
HP 6P printer 37 watts—495 watts? 3.7 amps 1.8 amps
HP 4000T printer 30 watts—724 watts? 3.4 amps 1.7 amps
Panasonic Printer 250 watts <1l.0amp <1.0 amp®
VME Tower® 250 watts 10.0 amps 5.0 amps

a. The two continuous power readings represent: at rest—while printing.

b. The panasonic printer is not available in 220 VAC. It must be powered from a line voltage reduction
transformer when the system is powered from 220 VAC. It is able to accept 50Hz AC.

¢. The System Center’s VME tower requires a 15 amp 110 VAC or 208/.240 VAC outlet. We recommend
that you use a separate dedicated computer grade feed for the VME tower.
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AC (Non-KEPCO) System Voltages

The following figure shows the system voltagesin an AC (non-KEPCO) system.
FIGURE 3-7 AC (non-KEPCO) System Voltages
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The following table describes V1-V4 in an AC (non-KEPCO) system.
TABLE 3-3V1, V2, V3, and V4

Voltage AMPs Description
V1 5 volts 190 amps V Main, main voltage that provides power to the
cards
V3 -5 volts 10 amps analog voltage, powers audio
V2 5 volts 16 amps V Mem, memory
V4 4.7 volts 5 amps V charge, charges the battery

Turrets and fans are not power critical.

AC power requires a separate cabinet for the 48 V DC supplies that power the stations. The connections at th
of the 48 V DC bus bars are labeled as going to the 48 V cabinet. This cabinet is normally mounted to one sic
triplets, and is cabled under the floor to the triplet. This cabinet is not affected by split power, although the su
within it can be split by adding an additional shelf to retain the redundancy required within each side of the sy
system. This might require a taller cabinet.

For AC-powered cabinets and triplets, IPC provides the 60 amp 600 volt 2-wire plus ground type J connector
required as the receptacle. The part used is Russellstoll JCS623H or approved equivalent.
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IPC also provides the 60 amp 600 volt 2-wire plus ground type J plug required to terminate the power cable from the
cabinet in the receptacle, listed above. That panel islocated on the |eft side of the Tradenet MX System cabinet
looking at the back. The plug used is Russellstoll JPS623H or approved equivalent.

FIGURE 3-8 AC Input Connections

NEMA Type JC
RUSSELLSTOLL JPS632H 220 VAC
60 Amps

RUSSELLSTOLL JCS632H

Connect Local Ground

to This Lug
O
Ground Terminal Lugs —1— g
G O
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AC (KEPCO) System Voltages

Although a KEPCO MX System is AC-powered, the system voltages in a KEPCO system are different than those
shown in FIGURE 3-7 AC (non-KEPCO) System \oltages on page 3-10. The following figure shows the system
voltagesin a KEPCO system.

208
Volts
AC

TO FANS

FIGURE 3-9 KEPCO System Voltages

AC Power | AC Power & wolts - (V Main
Supply Supply - .l BEACKPLANE
5 volts 5 volts i} TE RM'H AL
200 Amp | 200 Amp ks Mgk SHELF
I T ;Enﬂlr!.-
1 - - EACKPLANE
MO TR, Y I, b, i - TERMINAL
MEM|YME EM SHELF
== ] Nl
-5 volts
i es e eos
[l . [Ac Power
Supply « DISTRIBUTION | To
| 48 volts PANELS —» TURRETS
21 Amp L]
.

3-12

Tradenet MX Technical Reference Manual 14.1

May 1999



SYSTEM POWER

DC System Voltages

The following figure shows the system voltagesin a DC system.

FIGURE 3-10 DC System Voltages
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With aDC system, you need a minimum of two power supplies. Each supply provides three voltages, as shown in the

previous figure.

DC power input is at the 48 V DC required by the stations, so thereis no requirement for a separate 48 V DC cabinet,
unless split power isrequired. Because DC-powered +5 V DC PSMs have only two secondary outputs, one secondary
voltage from all of the modulesin each of the two shelvesis connected with an opposite polarity at the terminal strip,
so that one shelf provides-5V DC, while the other shelf provides +5V MEM, using the same secondary outputs from

the PSMs.
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REDUNDANCY

Extra Power Supply Modules

Your Tradenet MX System should be configured to have redundant power supplies. either N+1 or N+2. With N+1
redundancy, any one PSM in atriplet can fail without causing a power supply failure. With N+2 redundancy, any two
PSMs can fail without causing a power supply failure. (N+2 redundancy is not available with the Compact or Mini
systems due to restraints in the monitoring system used to detect supply failures.)

With N+1 redundancy, when a single PSM fails, you can replace it while the rest of the system is under load, but if
you accidently remove aworking PSM instead of the defective PSM, your system loses power. The individual PSMs
are monitored by the system to ensure that a defective supply is accurately identified.

With N+2 redundancy, if you accidently remove aworking PSM instead of the defective PSM, your system does not
lose power.

Un-interruptible Power Supplies

When you want the System Center to function during building power failures, you need an un-interruptible power
supply (UPS). If the MX System is powered from an AC UPS, then the System Center can be powered from the same
UPS. If the MX System is powered from 48V DC, thena48V DC input (120 V AC or 240 V AC (UK) output)
inverter isrequired to power the System Center. Remember that the System Center is not required by the MX System,
but it is needed for maintenance and administration, and is also required to reload cards should they need software or
data, for example, when atrader logs on.

In FIGURE 3-4 DC-powered (HC) and AC-powered (HC) MX System on page 3-5, the DC system includes a UPS.
Thisisamost dways an integral part of 48 V systems, because the main addition required for this feature is the
batteries themselves. Adjustments to the rectifiers can be required when they are set up for operation with or without
batteries, but these are normally minor.

Split Power Supplies

How atriplet is configured for power is dependent upon two things: whether the triplet is AC- or DC-powered, and
whether you are using split power or non-split power.You can use split power in non-KEPCO, AC-powered systems
only.

In AC (non-KEPCO) systems, you can improve your redundancy by using split power to make your triplet a split rail
system. Although redundant power supplies minimize the chances of a power supply failure, you can also split your
power suppliesin tripletsto help limit the effects of a power supply failure, in the unlikely event one does occur. Split
power suppliesincorporate a separate set of power supply shelves, each incorporating N+1 redundant PSMs for each
half of the triplet. Each cabinet, which holds up to five TUs, is separately powered from the other cabinet. For

example, to ensure that there will be sufficient network capacity remaining in cabinet #3 after cabinet #1's po

supply fails, the network cards in cabinet #2 are also divided between the two power supplies.

If you use split power supplies with N+1 redundancy, you need two extra sets of redundant power supplies in
triplet. If you use split power supplies with N+2 redundancy, you need four extra sets of redundant power sup

a triplet.

With split power, there are four power shelves, and only the top two and the bottom two are bussed together.
lower pair is cabled to the bus bars in the cabinet to the left (facing the rear of the triplet), while the upper pai

cabled to the bus bars in the opposite cabinet.

The power busses on the section and reflection shelves are split across their backplanes, with each side rect
power from the same set of power supplies as the closest cabinet. Thus, for example, the left side of the sect
is cabled to the lower pair of power supply shelves, because they feed the triplet to the left. Note that both the

and reflection switch shelves are cabled directly to the power supplies, and not to a cabinet bus bar.
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The VMEM and -5 V DC bus bars in each cabinet are connected by lighter cables to the same pair of power supplies
asthe +5V DC supply to that cabinet.

The return connections for VMEM and -5 V DC are referenced to the +5 V DC supply return. The returns from both
cabinets are commoned at a return bus bar that connects all four power supply shelves.

When split power is combined with DC power, the additional height of the DC power supply shelves makes it
impossibletofit all four shelvesrequired into a cabinet and still have room for areflection shelf. Therefore, whenever
thereisareflection shelf in aDC-powered split power system, a separate cabinet for power must be used. This shorter
cabinet with two DC power shelvesis placed to the right (viewing the triplet from the rear) of the right hand cabinet,
and is connected to the bus bars in that cabinet. The left hand cabinet is then powered from the two power supply
shelves in the center cabinet. The section and reflection shelves are cabled both to the supplies in the center cabinet
and to those in the power cabinet.

The following figure shows a triplet with split AC power, a split rail system. Thisfigure has N+1 redundancy across
each haf-triplet.

FIGURE 3-11 Triplet With Split AC Power
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With non-split power, or single rail systems, there are three power shelves and their outputs are bussed across all three
power shelves. The VMEM and -5V DC bus bars are cabled across the three cabinets to tie both sets of bus bars
together.
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Inasinglerail system, the section shelf and optional reflection shelf are powered from the bus bars connecting the
power supply shelves, but with only asingle +5V DC and +5V DC return cable to each shelf rather than with two.
One piece bus bars are used across the back of these shelves, to eliminate the requirement for the second set of cables.

The following figure shows atriplet with non-split AC power. This figure has N+1 redundancy across each triplet.

FIGURE 3-12 Triplet With Non-split AC Power
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COMPACT SYSTEM POWER CONFIGURATION

Compact systems are single cabinet systems that contain one or two terminal units (TU), or terminal shelves.
Compact systems use PSMs that are bolted into racks in the cabinet, and which have terminal lugs for connection to
the power supply cabling, accessible from the rear of the cabinet. These supplies are used both to reduce space
requirements, and to reduce system cost. After powering down your system, you can replace these suppliesin the
field.

Warning! Itisnot possible to hot swap PSMsin a Compact system: the cabinet must be powered down first, to
avoid both potential shock hazards to the technician, and the possibility of arcing across contacts or
to ground while attaching cables to the lugs on the modules.

The bolt-in PSMs used in Compact systems are dedicated +48 V DC (AC-powered systemsonly) or +5V DC
supplies. Compact systems are AC-powered only. In Compact systems, three +48 V DC PSMs and three +5V DC
PSMs are used, providing N+1 redundancy. (In a Compact system, you cannot achieve N+2 redundancy.) Isolation
diodes, separately mounted on a support in the back of the cabinet, are used to prevent afailure in one supply from
affecting other supplies.

Unlike the Mini system (also a single cabinet system), the Compact system does not have fan trays under each TU.
Cooling is provided by alarge single fan built into the top of the cabinet, and exhausting through avent around the top
of the cabinet. You cannot upgrade a Compact system to atriplet.
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The following figure shows the power supply wiring in a single cabinet system.
FIGURE 3-13 Power Supply Wiring in a Single Cabinet System
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main [ asony v 3 . AR
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: 48 VDC
B “wmx sherf
!

VMEM to shelves d H
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.......... —_— N
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—

Neg 5 to shelves

= +48 Return \ 48 VDC shelf
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For more information about the Compact system, see Compact System on page 5-4.
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MINI SYSTEM POWER CONFIGURATION

Mini systems are single cabinet systemsthat contain one or two TUs. Mini systems use the same PSMs and shelves as
triplets. The difference isin the number of PSMs required to provide the necessary power and the number of shelves
required to hold them.

With the Mini system, you cannot split power (see Split Power Supplies on page 3-13) and you cannot achieve N+2
redundancy in aMini system. AC-powered Mini systems use one shelf to supply the +5 V DC that powersthe
cabinet, and a second shelf to supply the +48 V DC that powersthe turrets. Because AC-powered +5V DC PSMs also
have three secondary outputs, and because a single PSM can power the system alone, one shelf with two +5V DC
modules can provide N+1 redundancy for all of the DC system voltages except +48 VV DC. A second shelf can hold
two or three dedicated 48 V DC PSMs, each of which can power al of the stations in the system alone, thus providing
N+1 redundancy for the station power.

Because DC-powered +5V DC PSMs have only three outputs, two shelves are required, each with two supplies, to
ensure N+1 redundancy for all three secondary voltages in a DC-powered system. One secondary voltage from each
shelf is biased oppositely at the terminal strip, so that one shelf provides 5V DC, while the other shelf provides +5
VMEM, using the same secondary outputs from the modules.

Warning!  Each module must be calibrated for its system to properly share current in the system. If you are not
sure that a replacement module is correctly calibrated for the system, then do not insert it if a
potential calibration error could cause problems to your Tradenet MX users.

FIGURE 3-13 Power Supply Wiring in a Single Cabinet System on page 3-18 shows the power supply wiring in a
single cabinet system.

For more information about the Mini system, see Mini System on page 5-3.
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KEPCO SYSTEM POWER CONFIGURATION

In aKEPCO system, each cabinet has two power supply racks. Each rack can contain two 5 volt supplies and one 48
volt supply. The 48 volt suppliesin atriplet are all on the same bus. The 5 volt supplies are configured in groups of
two per rack. One 5 volt supply in arack powers apair of TUsin the cabinet. The other supply isfor redundancy. The
5 volt supplies are high-voltage sensitive, that is, the module with the highest voltage setting is the master. This
contrasts with other AC systems that are low-voltage sensitive.

Cabinet #1 has an AUX power rack that houses VMEM and -5 volt supplies. (In non-KEPCO AC systems, these
supplies are in one separate additional cabinet, the short power cabinet.) The following figure shows a KEPCO power

supply.

FIGURE 3-14 The KEPCO Power Supply
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I
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, / /s
/S £ - - - - — — — — — - Current Adjustment DO NOT ADJUST
‘f= - - - - — — — — — — - Voltage Adjustment
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The following figure shows the rear panel of the KEPCO power supply.

FIGURE 3-15 Rear Panel of the KEPCO Power Supply
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SERIES I

Before the Tradenet MX System, IPC had Series I1. With Series |1 interworking cards (S2IC), you need additional
power supplies.

3-22 Tradenet MX Technical Reference Manual 14.1 May 1999



SYSTEM POWER

POWER SUPPLY RACKS

AC 5V Power Supply Rack

The AC 5V power supply rack is used to convert AC power to DC power. The AC power supply racks are mounted
at the bottom of the cabinet. FIGURE 3-8 AC Input Connections on page 3-11 shows the connector used with this
rack in the US.

When using the AC 5V power supply rack:
5V mainis used to power all the cards in the system

e 5V VMEM is used to supply the memory components on the cards
» -5V is used to bias the analog circuits on analog line and turret interface cards

e« 4.7V DC charge is used to charge the backup battery for VMEM

DC 5V Power Supply Rack

A DC-powered Tradenet MX System uses two or three DC power supply racks. The top one or two shelves s
the voltages. The bottom shelf has one difference: the V3+ that normally supplies the 4.7 charge voltage sup
-5V DC and RTN (return). The bottom shelf must always contain two 5 V PSMs to supply redundancy for the

voltage. Compression fittings are recommended on the large 5 V output and 48 V input cables.

With the DC 5 V power supply rack:
5V mainis used to power all the cards in the system

e 5V VMEM is used to supply the memory components on the cards

» -5V is used to bias the analog circuits on analog line and turret interface cards
e« 4.7V DC charge is used to charge the backup battery for VMEM

Power Supply Shelf Port Descriptions

There are three types of DC 5 V power supply racks:
e PS2 C1155 power supply shelf

e PS3 C1158 power supply shelf
e PS3 C1029 power supply shelf
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PS2 C1155 Power Supply Shelf
The following table describes the connections on the PS2 C1155 power supply shelf.

TABLE 3-4 PS2 C1155 Connections

Connection Description
J1 STATUS provides status of the PSMs in the rack; should be connected only to the PSSB
J2 SHARE provides interconnection of PSMs to allow them to share current equally; must be

connected to J2 of same type of power shelf.

V1 power supply output: 5V DC at 190 amps; must be connected only to MX System 5V
input

TB3 sense and return for V1 output; connect across V1 at the farthest rack powered by VI for
remote sensing, or across V1 for local sensing

TB2 power supply outputs: 5V DC at 16 amps; 5V DC at 10 amps; and 4.7 V DC at 5 amps,

as well as sense and return; must be connected only to MX System power supply inputs

PS3 C1158 Power Supply Shelf
The following table describes the connections on the PS3 C1158 power supply shelf.

TABLE 3-5 PS3 C1158 Connections

Connection Description
J1 STATUS provides status of the PSMs in the rack; should only be connected to the PSSB
J2 SHARE provides interconnection of PSMs to allow them to share current equally must be

connected only to J2 of the same type of power shelf

V1 power supply output: 48 V DC at 44 amps; must be connected only to the MX turret 48 V
input
TB2 sense and return for V1 output; connect across V1 at the farthest rack powered by VI for
remote sensing, or across V1 for local sensing
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PS3 C1029 Power Supply Shelf
The following table describes the connections on the PS3 C1029 power supply shelf.

TABLE 3-6 PS3 C1029 Connections

Connection Description
48 VDC INPUT DC Input; connect to 48 V DC PSM that has the locally required regulatory approval
J1 STATUS provides status of the PSMs in the rack; should be connected only to the PSSB
J2 SHARE provides interconnection of PSMs to allow them to share current equally; must be

connected only to J2 of the same type of power shelf

V1 power supply output: 5V DC at 144 amps; must be connected only to the MX System 5
V input

TB1 sense and return for V1 output; connect across V1 at the farthest rack powered by VI for
remote sensing, or across V1 for local sensing

TB2 power supply outputs: 5V DC at 16 amps and 4.7 V DC at 5 amps, as well as sense and

return; must be connected only to the MX turret power supply inputs

Triplet Bus Bars

The bus bars are used to minimize the voltage drop between the PSMs and the shelvesin the triplets. The bars are
located in the back, right side of the cabinet that contains the TU shelves and the distribution panels. Bus bars are
|abeled with labels or colored tape to assist in identifying where power supply wiring is connected. When colored tape
isused to label the bus bars, use the following table to identify the wire.

TABLE 3-7 Colored Tape Labels on Bus Bars

Bus Bar Tape Color Wire Connected

White

#10 gauge black wire with white tape on it is the -5 V DC wire

Red

#10 gauge red VMEM wire
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The following table lists the voltages and wires used with bus bars in split and non-split systems.
TABLE 3-8 Multiple Cabinet Bus Bar Voltages and Wires in Split and Non-split Systems

Voltages Wires

+5 V DC Bus Bar Main Voltage large red wires in the network cabinet

+5 RTN Bus Bar Main Voltage Return | large black wire in the network cabinet

-5vDC #10 gauge white wires on the bus bar to the power supply racks in the
network cabinet

-5V RTN return referenced at the power supply racks

+5 VMEM #10 gauge red wires on the bus bar to the power supply racks in the
network cabinet

+5 VMEM RTN return referenced at power supply racks

+48 V DC used with an AC system only, the black and red heavy gauge wires

+48 RTN from the small power cabinet connect to the +48 V DC bus bars

The PSM’s heavy gauge wires are connected to the bus bars. Each shelf’s power connections are terminated
bus bars.
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FRONT ROOM POWER

The 99-CHEP-43 is a 100 watt 48 volt front room power supply unit. The 99-CHEP-43 provides local power to the
turret and connectivity from the backroom to the desktop. For more information about the 99-CHEP-43, refer to
Chapter 7 in the Tradenet MX Installation & Maintenance Manual 14.1 (part number BO108900003).
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SYSTEM SPECIFICATIONS

This table describes some important specifications for the MX System.

TABLE 4-1 Tradenet MX Specifications

Item

Information

advanced technology

digital switching and folded hierarchal network architecture

BABT Registration No. (UK)

NS-2666-23-M-602603

blocking

Tradenet MX is non-blocking at rated capacity of two calls per handset per
second.

cable length limit to a consolidated
control/pagination module

U.K.: 10 pair—900 feet (274,32 m) on 22 SWG (0,711 mm) or
700 feet (213,36 m) on 24 SWG (0,559 mm)

U.S.: 12 pair—900 feet on 22 AWG

(22 AWG=0.643mm and 24 AWG=0.511mm)

cable length limit to a digital turret with a
digital FTS (dFTS) speaker

U.K.: 10 pair—900 feet (274,32 m) on 22 SWG (0,711 mm) or
700 feet (213,36 m) on 24 SWG (0,559 mm)

U.S.: 12 pair—900 feet on 22 AWG

(22 AWG=0.643mm and 24 AWG=0.511mm)

cable length limit to a digital turret with two
dFTS modules

U.K.: 10 pair—900 feet (274,32 m) on 22 SWG (0,711 mm) or
700 feet (213,36 m) on 24 SWG (0,559 mm)

U.S.: 12 pair—900 feet on 22 AWG

(22 AWG=0.643mm and 24 AWG=0.511mm)

Canadian registration information?

model number: Tradenet MX Telephone System
type of equipment: 24

certification number: 632 4980 A

interfaces: LS and CT

connecting methods: CA21A

load number: 11

capacity, system

3840 digital or 2,880 analog dual handset turrets
12,000 analog lines/23,040 digital channels

CCL certificate number

C86-0097

central exchange/PBX lines

To operate reliably on central exchange and PBX lines, Tradenet MX
equipment requires: industry standard minimum of loop current of 20 mA,
and a minimum loop voltage of 5.0 V DC. For more information, see
Central Exchange/PBX Lines on page 4-26.

DataLink (analog turrets only)

connection at the turret

RS232 signal format (DB9 interface)

baud rate:19.2K asynchronous Hayes hand-shaking protocol

fault tolerant interface (failure of unit will not cause turret malfunctions)

dialing push-button Dual Tone Multi-Frequency (DTMF) and outpulse (loop
disconnect) dialing
display update within 300ms
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Item

Information

environmental requirements for operating

Tradenet MX System

humidity: minimum, 30% non-condensing; maximum, 90%
non-condensing

optimumb: 35-75% non-condensing

temperature: minimum, 1° Celsius (34° Fahrenheit)
maximum: 27° Celsius (80° Fahrenheit)®

optimum:18° Celsius (65° Fahrenheit)

environmental requirements for Tradenet
MX System in storage, including System

Center

humidity: minimum, 5% non-condensing; maximum, 95% non-condensing
optimum: 30-70% non-condensing

temperature: minimum, 1° Celsius (34° Fahrenheit)

maximum: 66° Celsius (150° Fahrenheit)

optimum:18° Celsius (65° Fahrenheit)

environmental requirements for operating

Tradenet MX System Center

humidity: minimum, 20% non-condensing @ 40° Celsius
maximum: 80% non-condensing

optimum: 30-65% non-condensing

temperature: minimum, 0° Celsius (32° Fahrenheit)
maximum: 40° Celsius (104° Fahrenheit)

optimum:18° Celsius (65° Fahrenheit)

FCC part 15

meets Class A limits

FCC registration number (USA)

2GK-USA-73740-KF-E

Facility Interface Code (FIC)

02LS2 (2-wire local switched access, loop start)
02AC2 (2-wire private line manual ringdown)
04NO2 (4-Wire PL, no signalling)

growth capacity, system

maximum capacity of 120 terminal shelves in 12 triplets

hearing-aid compatible

the Tradenet MX System is hearing-aid compatible

interworking all IPC systems, and some other vendor’s products, including specified
ISDN telephones
latch time 80ms for all calls regardless of system size or traffic volume

line compatibility

conventional two-wire dialtone analog lines with bridged ringing
two-wire manual ringdown

two-wire Central Office automatic ringdown

four-wire

U.K. Figure 6 lines: all implementations

digital T1 and EL1 lines with direct interface: no channel bank needed

line networking

see Line Networking Specifications on page 4-29

power factor correction

all AC input power supplies have built in Power Factor Correction (PFC)
circuitry

power line regulations, system

AC input operable under brownout conditions of 95 VAC at inputs

ring acceptance

between 35-150 VAC and 16—68Hz

ring signaling U.S.: 90 V AC, selectable 20 or 30 Hz (default 20Hz)
U.K.: 100 V AC, 30 Hz.
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Item Information
Ringer Equivalency Number (REN) 1.0B
safety approvals CCL—Communications Certification Laboratories
SOC 9.0F (2 wire application)

9.0N (4 wire application)

speed dial/index dial standard feature available to all turrets in the system, user programmable
or programmable from the System Center, 35 digits per number,
cascading, two-digit index or direct button dialing, use to activate
PBXI/Centrex features or other PSTN features

a. For more information, see the regulatory information at the beginning of the manual.

b. Low relative humidity encourages the discharge of static electricity, which can cause damage to station displays, hoot
modules, and the turret. The grounding of equipment items and the installation of anti-static mats can provide a partial
solution to static discharge problems. However, serious damage can occur if the working environment is not maintained as
stated in this table.

¢. The maximum operating temperature for KEPCO MX Systems is 72° Fahrenheit.

d. CCL operates as a Nationally Recognized Testing Lab and can satisfy all approvals. Those familiar with the Ul
and any other OSHA laboratory, please consider the CCL logo the same.
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DIMENSIONS

This section provides the dimensions of cabinets, shelves, station equipment, turret housings (buckets), and System
Centersin the Tradenet MX System.

Cabinets

The metal rack cabinets used with the Tradenet MX System are installed with afront door of smoked lexan that

magnetically seals. The back door is metal with akey lock. There is no front door on the AC power supply cabinet
and the back is vented with louvers.

The following table describes the dimensions of the rack cabinetsin a Compact.

TABLE 4-2 Compact Rack Cabinet Dimensions

Width Height Depth
24 1/16 inches | 61 1/2 inches 30 3/4 inches
61 centimeters | 157 centimeters 79 centimeters

The following table describes the dimensions of the rack cabinets in a standard Tradenet MX System or Mini.
TABLE 4-3 Standard and Mini Rack Cabinet Dimensions

Width Height Depth
24 1/16 inches | 78 5/8 inches 30 3/4 inches
61 centimeters | 200 centimeters 79 centimeters

With KEPCO MX Systems, Plexiglass doors should not be used on the fronts of the cabinets; instead, only perforated
doors should be used. The use of Plexiglass doors will cause your system to over-heat. Standard KEPCO M X
Systems are shipped with perforated doors.

The operating environment for your KEPCO MX System should not exceed 72° F. KEPCO MX Systems do n
include top cabinet fans.

The following table describes the dimensions of the HC power cabinets (AC-powered and DC-powered). Trac
MX Systems using Unipower or KEPCO PSMs do not have separate power cabinets.

TABLE 4-4 HC Power Cabinet Dimensions and Cabinet Clearance Requirements

Width Height Depth Front Rear Top Sides (End Cabinets Only)

24 1/16 inches | 40 1/8 inches | 30 3/4 inches | 24 inches 24 inches | 8inches | 24 inches
61 centimeters | 102 cm 79 cm 61 cm 61 cm 20 cm 61 cm
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Shelves

All circuit cards and removable power supplies are installed in shelves. The power supply shelf sizes vary with
application. The remaining shelf sizes are given in the following table.

TABLE 4-5 Shelf Sizes

Shelf Width Height Depth

Terminal Shelf 19 inches 10.5 inches 20.5 inches

48.3 centimeters 26.7 centimeters 50.8 centimeters
Section Shelf 19 inches 15.7 inches 25.6 inches

48.3 centimeters 39.9 centimeters 65 centimeters
Reflection Shelf 19 inches 15.5 inches 20.5 inches

48.3 centimeters 39.4 centimeters 52.1 centimeters
Kepco Power Shelf 19 inches 10.5 inches 20.5 inches

48.3 centimeters 26.7 centimeters 50.8 centimeters
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Station Equipment

Turrets must be installed in a customer-provided desk if they are not installed in the Tradenet MX free-standing
cabinets or in the Tradenet MX module stands. The installation angle and the housing are different for the digital
station equipment and anal og station equipment.

TABLE 4-6 Station Equipment Dimensions in Inches

Item Width Height Depth

Analog Module 7.83 inches 7.5 inches | 0.90 inches to desk surface
4.9 inches below desk surface

Digital Control Module 7.83 inches 7.5 inches | 0.90 to desk surface
3.65 below desk surface

ClearDeal Speaker Module 7.83 inches 7.5 inches | 0.90 to desk surface
3.65 below desk surface

Slimline ClearDeal Speaker Module 7.83 inches 7.5 inches | 1.232 to desk surface
1.521 below desk surface

Digital Speaker Module (dFTS) 7.83 inches 7.5 inches | 0.90 to desk surface
3.65 below desk surface
Digital Consolidated Control/Pagination Module 15.64 inches 7.5 inches | 0.90 to desk surface
3.156 below desk surface
Slimline Digital Consolidated Control/Pagination 15.64 inches 7.5inches | 1.232 to desk surface
Module 1.521 below desk surface
Digital Add-on Intercom Speaker Module 4.5 inches 7.5 inches | 0.90 to desk surface

3.156 below desk surface

TradePhone MX 10.45 inches 9.4 inches | 4.0 inches (Rear)
0.9 inches (Front)

TABLE 4-7 Station Equipment Dimensions in Millimeters

Item Width Height Depth
Analog Module 198,0 millimeters 190,0 millimeters 92,7 millimeters below desk surface
Digital Control Module 198,0 millimeters 190,0 millimeters 92,7 millimeters below desk surface
ClearDeal Speaker Module 198,0 millimeters 190,0 millimeters 92,7 millimeters below desk surface
Slimline ClearDeal Speaker 198,0 millimeters 190,0 millimeters 35,8 millimeters below desk surface
Module
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Item Width Height Depth

Digital Speaker Module (dFTS) 198,0 millimeters 190,0 millimeters 92,7 millimeters below desk surface

Digital Consolidated 397,8 millimeters 190,0 millimeters 80,0 millimeters below desk surface
Control/Pagination Module

Slimline Digital Consolidated 397,8 millimeters 190,0 millimeters 35,8 millimeters below desk surface
Control/Pagination Module

Digital Add-on Intercom Speaker | 114,3 millimeters 190,5 millimeters 80,0 millimeters below desk surface
Module
TradePhone MX 264,0 millimeters 237,0 millimeters 102 millimeters (Rear)

22 millimeters (Front)

The rear buckets of the digital turret and digital speaker module (dFTS) do not have the same shape as that of the
analog turret. Although the digital turret’s width and height fit within a Series Il cutout, the housing depth of the
digital turret and dFTS is different than the analog turret.
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FIGURE 4-
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The following table lists what cutout width you need based on the number of analog control modules you have.

TABLE 4-8 Analog Control Module Cutouts in Inches

Number of Modules Cutout Width

1 7.62 inches

15.43 inches

23.24 inches

31.05 inches

a|l b W | N

38.86 inches

6 46.67 inches
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FIGURE 4-2 Dimensions of the Analog Control Module in Millimeters
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The following table lists what cutout width you need based on the number of analog control modules you have.

TABLE 4-9 Analog Control Module Cutouts in Millimeters

Number of Modules

Cutout Width

193,5

391,9

590,3

788,7

a|l | W | N

987,0

1185,4
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FIGURE 4-3 Dimensions of the Digital Control Module and dFTS in Inches
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Thefollowing table lists what cutout width you need based on the number of digital control and speaker modules you

have.

TABLE 4-10 Digital Control and Speaker Module Cutouts in Inches

Number of Modules Cutout Width
1 7.59"
2 15.42"
3 23.25"
4 31.08"
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FIGURE 4-4 Dimensions of the Digital Control Module and dFTS in Millimeters
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Thefollowing table lists what cutout width you need based on the number of digital control and speaker modules you
have.

TABLE 4-11 Digital Control and Speaker Module Cutouts in Millimeters

Number of Modules Cutout Width
1 192,8 millimeters
2 391,7 millimeters
3 590,6 millimeters
4 789,4 millimeters

The buckets of the consolidated control pagination modules are different from other modules’ buckets becaus
consolidated modules use a single, two-position bucket. The consolidated control pagination module is also a
with the control and pagination modules above and below each other rather side by side. This configuration i
the Exchangephone. The Exchangephone uses two single buckets above and below each other.
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FIGURE 4-5 Digital Consolidated Control/Pagination Module Dimensions in Inches
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The following table lists what cutout width you need based on the number of digital consolidated control/pagination
modules you have.

TABLE 4-12 Digital Consolidated Control/Pagination Module Cutouts in Inches

Number of Modules Cutout Width
1 Consolidated Control/Pagination Module + 3 Modules 38.91 inches
2 Consolidated Control/Pagination Modules + 2 Modules 31.08 inches
3 Consolidated Control/Pagination Modules + 1 Module 23.25inches
4 Consolidated Control/Pagination Modules 15.42 inches
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FIGURE 4-6 Digital Consolidated Control/Pagination Module Dimensions in Millimeters
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The following table lists what cutout width you need based on the number of digital consolidated control/pagination
modules you have.

TABLE 4-13 Digital Consolidated Control/Pagination Module Cutouts in Millimeters

Number of Modules Cutout Width
1 Consolidated Control/Pagination Module + 3 Modules 988,3 millimeters
2 Consolidated Control/Pagination Modules + 2 Modules 789,4 millimeters
3 Consolidated Control/Pagination Modules + 1 Module 590,6 millimeters
4 Consolidated Control/Pagination Modules 391,7 millimeters
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Slimline digital consolidated control/pagination modules work the same way the original digital consolidated
control/pagination module works. The Slimline control/pagination module uses a pivot foot to stand up and take
advantage of the lower depth of its housing.

FIGURE 4-7 Slimline Digital Consolidated Control/Pagination Module Dimensions In Inches
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FIGURE 4-8 Slimline Digital Consolidated Con/Pag Module Dimensions In Millimeters
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The add-on intercom modul e uses a unique bucket that has the same depth as the consolidated modules, but is slightly
over half the width of a control or speaker module, or less than a third the width of a consolidated module.

FIGURE 4-9 Digital Add-on Intercom Speaker Module Dimensions in Inches
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The following table lists what cutout width you need based on the number of digital add-on intercom speaker
modules you have.

TABLE 4-14 Digital Add-on Intercom Speaker Module Cutouts in Inches

Number of Modules Cutout Width

1 4.25 inches

2 8.75 inches
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FIGURE 4-10 Digital Add-on Intercom Speaker Module Dimensions in Millimeters
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Thefollowing table lists what cutout width you need based on the number of digital add-on intercom speaker modules
you have.
TABLE 4-15 Digital Add-on Intercom Speaker Module Cutouts in Millimeters

Number of Modules Cutout Width
1 108 millimeters
2 222,3 millimeters

The following figure shows the microphone.
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FIGURE 4-11 Shure Microphone Dimensions in Inches
SHURE MICROPHONE MOUNT
0.75 DIAMETER
)
P

0.18 DIAMETER
THREE HOLES EQUALLY SPACED BETWEEN CENTERS

FIGURE 4-12 Shure Microphone Dimensions in Millimeters
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Turret Housing (Buckets)

The rear buckets of the Tradenet MX digital turret and digital speaker module (dFTS) do not have the same shape as

that of the Tradenet analog turret. The Tradenet M X turret rear housings are deeper and rectangul ar.

TABLE 4-16 Dimensions of the Buckets in Inches

Iltem Width Height Depth
Digital Consolidated 15.66 inches 7.5 inches 3.156 inches
Control/Pagination Module
Digital Control Module 7.83 inches 7.5 inches 3.65 inches
Digital Speaker Module 7.83 inches 7.5 inches 3.65 inches
Analog Control Module 7.83 inches 7.5 inches 4.9 inches
Add-on Intercom Speaker 4.25 inches 7.5 inches 3.156 inches
Module

TABLE 4-17 Dimensions of the Buckets in Centimeters

Iltem Width Height Depth
Digital Consolidated 39,78 cm 19cm 8cm
Control/Pagination Module
Digital Control Module 19,89 cm 19 cm 9,27 cm
Digital Speaker Module 19,89 cm 19 cm 9,27 cm
Analog Control Module 19,89 cm 19cm 12,5cm
Add-on Intercom Speaker 107,8 cm 19 cm 8cm
Module
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Power Supplies

TABLE 4-18 Hot, Insertable Power Supply Modules in Inches

Item Width Height Depth
5V output, DC input 5.5 inches 10.5 inches 24-28 inches
5V output, AC input 5.5 inches 10.5 inches 24-28 inches
48V output, AC input 8.25 inches 7 inches 24-28 inches

TABLE 4-19 Hot, Insertable Power Supply Modules in Centimeters

Item Width Height Depth
5V output, DC input 14 cm 27 cm 61-71 cm
5V output, AC input 14 cm 27 cm 61-71 cm
48V output, AC input 21 cm 18 cm 61-71 cm

TABLE 4-20 Bolt-in Power Supplies in Inches
Item Width Height Depth
5V output, DC input 4.5 inches 8inches 8-12 inches
5V output, AC input 4.5 inches 8inches | 8-12inches
48V output, AC input 4.5 inches 8inches | 8-12inches
TABLE 4-21 Bolt-in Power Supplies in Centimeters

Item Width Height Depth
5V output, DC input 11 cm 21cm 21-31 cm
5V output, AC input 11 cm 21cm 21-31cm
48V output, AC input 11 cm 21cm 21-31 cm

SPECIFICATIONS

System Center

Position your System Center workstation so that you can see the front of the Tradenet MX cabinets while sitting at the
workstation. This way you can see the status of cardsin the MX System from the System Center workstation. Place
the workstation so that there is free space to the rear of the unit for fan exhaust.

If you are using a Mini system, the System Center can be no more than 300 feet from the Mini system cabinet.
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The Sun Ultra 10, and SPARCstation 5, are supported with the Tradenet MX System, Release 14.1. Earlier releases
supported the SPARCstation 5, 20, IPC, Classic, and 10. For more information about the platforms available to run
the Tradenet MX System, refer to the Tradenet MX Platform Manual 14.1 (part number BO087686104).

Note  With all Sun workstations except the Ultra 10, the monitor is designed to be placed directly on top of the
CPU, if the CPU is on a desk or countertop.
TABLE 4-22 Sun Workstation Dimensions in Inches
Item Width Height Depth
Ultra 10 6.9 inches 15.8 inches 17.1 inches
SPARCstation 5 16.4 inches 3.1linches 16.1 inches
SPARCstation 20 16.4 inches 3.1 inches 16.1 inches
SPARCstation 10 16.4 inches 3.1 inches 16.1 inches
SPARCstation Classic | 9.6 inches 4.6 inches 10.4 inches
SPARCstation IPC 9.6 inches maximum 4.6 inches maximum 10.4 inches maximum

TABLE 4-23 Sun Workstation Dimensions in Centimeters

Item Width Height Depth
Ultra 10 17.6 cm 40.2 cm 43.5cm
SPARCstation 5 41.7 cm 7.8cm 40.9 cm
SPARCstation 20 41.7 cm 7.8cm 40.9 cm
SPARCstation 10 41.7 cm 7.8 cm 40.9 cm
SPARCSstation Classic | 24.4 cm 11.7 cm 26.4 cm

SPARCstation IPC

24.4 cm maximum

11.7 cm maximum

26.4 cm maximum

TABLE 4-24 Other Equipment Dimensions in Inches

Item Width Height Depth
Monitor 17.0 inches 16.5 inches 17.5 inches
VME Tower 11.0 inches 23.0 inches 20.0 inches
DAT Drive 7.5 inches 2.5 inches 12.5 inches
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Item Width Height Depth
HP 1100 Printer 14.5 inches 15.0 inches 13.0inches
HP 6P Printer 17.5inches 8.0 inches 16.0 inches
HP 4000T Printer 15.5 inches 15.5 inches 17.0 inches
Panasonic Printer 22.5 inches 10 inches 18 inches

Modem 8.5 inches maximum 1.5 inches maximum 13 inches maximum
TABLE 4-25 Other Equipment Dimensions in Centimeters
Item Width Height Depth
Monitor 43.0cm 42.0cm 46.0 cm
VME Tower 27.9cm 58.4 cm 51.0cm
DAT Drive 19.0cm 6.5cm 31.5cm
HP 1100 Printer 37.0cm 38.5cm 33.5cm
HP 6P Printer 44.5 cm 20.5cm 41.0cm
HP 4000T Printer 39.5cm 39.5cm 43.5cm
Panasonic Printer 57.2cm 25.4cm 45.8 cm

Modem

21.6 cm maximum

3.9 cm maximum

33.0 cm maximum
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WEIGHT

This section lists the weights for the Tradenet MX System equipment in pounds and kilograms.

Cabinets

The following table lists the weights of the cabinetsin the Tradenet MX System.
TABLE 4-26 Cabinet Weights (Fully Loaded)

System Center

Weight
Cabinet
Pounds Kilograms
Terminal Shelf or Terminal Unit (TU) With Cards 505 pounds 229,3 kg
Triplet? 1400 pounds 635,6 kg
Short Power Cabinet 400 pounds 181,6 kg
a. Thefloor loading for atriplet is 96 pounds per square foot.
The following table lists the weights of the System Center.
TABLE 4-27 Sun Workstation Weights
Item Pounds Kilograms
Ultra 10 44 pounds 20.0 kilograms
SPARCstation 5 27 pounds 12.7 kilograms
SPARCstation 20 27 pounds 12.7 kilograms
SPARCstation 10 27 pounds 12.7 kilograms
SPARCstation IPC 17 pounds 7.8 kilograms
SPARCstation Classic 17 pounds 7.8 kilograms
17 inch color monitor 52 pounds 23.7 kilograms
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Station Modules

The following table lists the weights of the station modules.

TABLE 4-28 Module Weights

Weight
Module
Pounds Kilograms

Digital Consolidated Control/Pagination Module 8.5 pounds 3,9 kg
Digital Control Module 3.8 pounds 1,7 kg
Slimline Digital Consolidated Control/Pagination 5.4 pounds 2.4 kg
Module

Analog Control Module 4.32 pounds 2,0 kg
Analog Pagination Module 4.19 pounds 2,0 kg
PCD module 2.83 pounds 1,4 kg
Touchscreen Module 8 pounds 3,6 kg

Digital Speaker Module (dFTS)

3.6 pounds maximum

1.6 kg maximum

Digital Add-on Intercom Speaker Module

2.2 pounds

1.0 kg

ClearDeal Speaker Module

4.8 pounds maximum

2.1 kg maximum

Slim Line ClearDeal Speaker Module

3.2 pounds

1.4 kg

TradePhone MX

3.1 pounds

1.4 kg
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CENTRAL EXCHANGE/PBX LINES

To operate reliably on central exchange and PBX lines, Tradenet MX equipment requires:
¢ industry standard minimum of loop current of 20 mA

e aminimum loop voltage of 5.0 V DC

Failure to meet these minimum level requirements can cause operational problems for the telephone equipm
poor voice quality for the user. Specifically:
« Low voltage has been found to cause echo when a remote turret interface card (RTIC) is used.

¢ Line networking can be affected when remote ALICs are accessed.

Therefore it is essential that loop current and voltage be measured on every line from a service provider that
terminates at an analog line interface card (ALIC). Measurements should be made at the time a line is installe
already in place should be tested as soon as possible.

If voltage or current is found to be below standard, contact the provider and make arrangements to have the c
corrected.

Measurement Procedure

To measure battery conditions at an ALIC line interface, take the following steps:
1. Open one leg of the circuit under test by disconnecting a bridge clip at the 66 block, or by removing a tip
wire from the battery feed circuit.

2. Connect an ammeter in series with the ALIC line under test in the tip or ring circuit.

3. Place the ALIC line under test in the off-hook condition and measure the direct current in the ammeter. T
current must be greater than 20 mA.

4. Remove the ammeter from the circuit and restore the connection that was opened in step 1.

5. Ensure that the ALIC line under test is in the off-hook condition. Use a multimeter to measure the DC vol
across the tip and ring interface. The voltage must be at least 5.0 V DC.

6. If problems are found during the above test, perform the following test before contacting your provider:
a. Disconnect the ALIC from the line under test at the 66 block of the distribution frame.

b. Measure the open circuit DC voltage of the host system with a multimeter at the 66 block. The batter
voltage should be at least 42.5 V DC on central exchange lines and PBX lines: the industry standard
value is about 48 V DC. Lower voltages can be measured on PBX or carrier system lines that use co
current feed circuits. Battery feed voltages below the levels noted can cause operational or transmiss
problems.

c. Connect an ammeter across the open circuit tip and ring interface leads of the host system.

d. Measure the short circuit direct current of the host system. The loop current varies depending on the
exchange and PBX lines you have. The loop current should be at least 100 mA on conventional batte
exchange and PBX lines, and at least 32 mA on constant current feed circuits. Short circuit currents |
the levels noted may cause operational or transmission problems.

e. Reconnect the ALIC to the host line under test at the 66 block of the distribution frame.

Explanation
This section provides background information about loop current and voltage.

The loop current and loop voltage at a telephone, key system, or PBX line interface are governed by three fa
« the host equipment is battery feed circuit, including its source voltage and resistance
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» the resistance of the serving exchange line
» the effective DC resistance of the telephone equipment
Loop current and voltage above the minimum levels help ensure functional and transmission performance.

In the US, the industry standard minimum loop current requirement for terminal equipment is 20 mA. The 20 |
current level is used in setting the maximum DTMF levels, and in establishing the voltage-versus-current DC
characteristics of telephone equipment.

The minimum loop current requirement in other countries is also generally recognized as 20 mA. In the Unite
Kingdom, the 20 mA level is used in setting the voltage-versus-current characteristics; however maximum DT
level requirements are specified at 25 mA loop current.

In the US, telephone equipment must have a maximum effective DC resistance of 300 ohms. Technical stanc
published by the Electronics Industries Association, the Bell System, and other telephony organizations requi
300 ohm limit to be met at 20 mA loop current. Bell System standards also state that network steady-state D(
voltage-versus-current characteristics should be within a defined network operating range. This range exclude
below 20 mA and 6.6 V DC when normal power is availabbgver |evels can be expected during commercial power
outages.

Loop simulator circuits (LSC) are used to represent battery feed conditions on central exchange lines. In the US, the
Federal Communications Commission and the Electronic Industries Association have adopted an L SC that provides a
battery feed voltage with arange of

42.552.5V DC, and a battery feed line resistance in the range 400.1740 ohms (maximum line resistance is 1340
ohms).

The minimum battery feed voltage available from the host equipment, together with the maximum line resistance and
terminal equipment resistance, establish the minimum loop current on aline. Applying Ohm'slaw (E= IR, or | =
E/R), a42.5V loop voltage, and aline and terminal resistance of 2040 ohms (1740 + 300), result in loop current of
20.8 mA (42.5V / 2040 Ohms). Applying Ohm'’s law further, the maximum theoretical voltage that can exist at a
terminal equipment at minimum loop current is 6.24 V (20.8 mA 300 Ohms).

In some countries, telephone equipment DC resistance is permitted to be higher than 300 ohms. In the UK, for
example, a DC resistance of 450 ohms at 20 mA and 360 ohms at 25 mA is permitted. Therefore, the maximum
theoretical voltage that can exist at aterminal at minimum currentis9V DC.

The DC resistance of analog line interface cards (ALICs) used in the Tradenet MX System is about 250 ohms at 20
mA.. Theloop voltage at 20 mA, when measured across the tip and ring interface of the ALIC, is approximately 5.0 V
DC (20 mA x 250 Ohms).

The DC resistance of the ALIC decreases as the loop current increases such that the resistance is about 175 ohms at
40 mA current. The resulting loop voltage will therefore be about 7.0V DC. Higher loop currents will result in higher
loop voltages at the line interface card.

Because loop currents above the minimum required level help ensure better transmission performance, the voltage
measured across an ALIC tip and ring interface should not be lessthan 5.0 V DC. Loop voltages below 5.0 V DC can
result in poor voice transmission quality for the user

Protocol Converters

If you are connecting the Tradenet M X to aline from the central office (CO) that uses the North American Primary
Rate Interface (NA PRI) T1 protocol, you will need a protocol converter. The protocol converter will be configured to
convert aNA PRI T1toaDASS2 E1. For more information about protocol converters, see Protocol Converters on
page 7-38.
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T1to E1 Converter

If you are connecting the Tradenet M X to aline from a private branch exchange (PBX) that uses the QSIG T1
protocol, you will need a T1 to E1 converter. The T1 from the PBX will be converted to the E1 input required by the
Tradenet MX QSIC (CPIC) card. For more information about the T1 to E1 converter, see Aydin TL/E1 Converter on

page 7-42.

Echo Cancellers

If you are accessing atwo wire Tradenet M X line from aremote site located more than 500 miles away (resultingin a
total round trip delay of 50 milliseconds or more) where two or more networked Tradenet MX Systems are
networked, you can notice echo on the turrets. This problem can occur when you are using remote turrets (RTICs) or
line networking.

To solve this problem, you need to install an echo canceller, purchased from an outside vendor. For more information
about echo cancellers, see Echo Cancellers on page 7-43.

Voxing (Echo Suppression)

Using an echo canceller isthe optimal way to cancel echo. However, if you do not use an echo canceller, you can use
voxing (echo suppression) to decrease echo. Voxing permits only half-duplex conversations, where only one person
can talk at atime. This can result in the first few words someone speaks being cut off.

Voxing requires you to tune some of the software parameters at the System Center. For more information about this,
contact |PC Systems Support Engineering.
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LINE NETWORKING SPECIFICATIONS

For successful line networking, the Tradenet M X equipment requires:

T1 Specifications
* Line Code— B8ZS
e Framing Mode— Extended Super Frame (ESF)
e Clear Channel Signaling (CCS) with Robbed Signaling Bits off
e No Facility Data Link (FDL)
* No echo cancellation or compression of the “P” channel
e Line Build—Long
« \oltage on each side of the T1 measures 4.8 to 7.0 volts Peak-to-Peak (2.4 to 3.57 volts Peak)

Note  The Peak-to-Peak voltage is critical. If the Peak-to-Peak voltage is out of spec, the “P” channel w
affected.

The “P” channel performs the following functions:
* inter-MX proprietary signaling

* handles initialization

» exchange line status

* network call management
» exchange list of lines

There are two choices for T1 clocking.

1. When networking is on the customer’s private network, both MX sites can use slave cards (NTSC or NES
Clocking will be delivered from the customer’s network. This is the preferred method when using a private
network.

2. A master card (NTMC or NEMC) can be used at one MX site with the other networked site set up as slav
clocking is then derived from the master site.

The 23 DSO channels must be channelized DSOs. Echo cancellation is required on both ends of the span if 1
more than 500 miles between sites. A standard DSO channel is 64K, but it can be compressed down to 16K. .
channels must be configured as clear channels with no robbed signaling bits. If New Bridge equipment is use
each DSO must be configured with no robbed signalling bits.
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FIGURE 4-13 T1 Category 5 Cable Pinouts
RJ45

12345678

Pin 1 =TX Ring

Pin 2 =TX Tip

Pin 4 = TX Data Ring
Pin 5 = RX Data Tip

To enable monitoring of the T1 span and channel information, IPC highly recommends DSX panels (DSX panel type
ADC, model number DSX-1/WM, 8 port unit). One for the networked side of the span and one for the local MX side
of the span.

The T1 card dlarms are:
e« LED #1 Loss of Sync (LOS)

e LED #2 Alarm Indicating Signal (AIS)
e LED #3 Red Alarm

e LED #4 Yellow Alarm

e LED #5 Loop Up

El Specifications
e Line Code— HDB3-E1

e International Signaling Bit enabled
e Clear Channel Signaling (CCS) with Robbed Signaling Bits off
« No echo cancellation or compression of the “P” channel

The “P” channel performs the following functions:
e inter-MX proprietary signaling

¢ handles initialization
e exchange line status
e network call management
e exchange list of lines

There are two choices for E1 clocking:

1. When networking is on the customer’s private network, both MX sites can use slave cards (NTSC or NE
Clocking will be delivered from the customer’s network. This is the preferred method when using a privat
network.

2. A master card (NTMC or NEMC) can be used at one MX site with the other networked site set up as sla\
clocking is then derived from the master site.
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The 30 DSO channels must be channelized DSOs. Echo cancellation is required on both ends of the span if there are
more than 500 miles between sites. A standard DSO channel is 64K, but it can be compressed down to 16K. All DSO
channels must be configured as clear channels with no robbed signaling bits. If New Bridge equipment is used, then
each DSO must be configured with no robbed signalling bits.

The E1 cabling consists of two 75 ohm coax cables. One for transmit and one for receive.

The E1 card darms are:
« LED #1 Red Alarm

LED #2 Loss of Frame

LED #3 Alarm Indicating Signal (AIS)
LED #4 Yellow Alarm

LED #5 Bit Error Rate (BER)
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CIFICATIONS

POWER CONSUMPTION

To determine power consumption calculations for your site, use DataMan’s AutoQuote tool. (For information ¢
using this tool, refer to th&adenet MX DataMan Manual 11.1, part number B-01087-0-00-01.) Because the
Tradenet MX System is a digital system, your power needs will not change significantly with usage. However
trading floor power varies up to 30% depending on whether the turret displays are active or in sleep mode.

System Center Power Requirements

The System Center is available in two voltages:
« 110VAC

« 220V AC (UK)

Note A 110 VAC six receptacle surge protection power strip is supplied in the US to power the System Center,
including the Sun workstation, monitor, DAT drive, modem, printer, CD drive, etc.

The following table describes the power requirements of the System Center.

TABLE 4-29 System Center Power Requirements

ltem Continuous Power Surge Currentin US at Surge Current in U.K.
120 volts AC at 220 volts AC
Ultra 10 104 watts 4.7 amps 2.3 amps
SPARCSstation 85 watts 2.4 amps 1.2 amps
17 Inch Monitor 103 watts 4.6 amps 2.3 amps
DAT Drive 2.2 watts 1.3 amps 0.7 amps
Modem <60 watts <1.0 amp <0.5 amp
HP 1100 printer 4.3 watts—430 watts? 7.7 amps 3.6 amps
HP 6P printer 37 watts—495 watts? 3.7 amps 1.8 amps
HP 4000T printer 30 watts—724 watts? 3.4 amps 1.7 amps
Panasonic Printer 250 watts < 1.0 amp <1.0 amp®
VME Tower® 250 watts 10.0 amps 5.0 amps

a. The two continuous power readings represent: at rest—while printing.

b. The panasonic printer is not availablein 220 VAC. It must be powered from aline voltage reduction
transformer when the system is powered from 220 VAC. It is able to accept 50Hz AC.

¢. The System Center’s VME tower requires a 15 amp 110 VAC or 208/.240 VAC outlet. We recommend
that you use a separate dedicated computer grade feed for the VME tower.

If you want your Tradenet MX System to operate during building power failures, you need an un-interruptible |
supply (UPS). If the MX System is powered from an AC UPS, then the System Center can be powered from th
UPS. If the MX System is powered from 48 VDC, then an inverter that converts the DC to the local AC voltag
required to power the System Center. The System Center is not required in a Tradenet MX System, but you r
System Center for maintenance, administration, and reloading cards.
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Specific Power Requirements in the US and Canada

AC Input Power Requirements

The AC input power requirements for an AC shelf for a+5V DC power supply moduleis 14.5 amps @ 220 volts (at
rated load). The AC input power requirements for an AC shelf for +48 V DC module is 18 amps @ 220 volts (at rated
load).

AC Input Voltage Ranges
The AC input voltage must be between 90 volts and 264 volts.

DC Input Voltage Range
The DC input voltage must be 48.00 +/-1.00 volt.

Input Power Requirements for DC Systems
The input power requirements for the DC shelf for +5V DC module is 80 amps DC (at rated load).

Specific Power Requirements in the U.K.

Input Voltage Range
The input voltage range must be 220/240 volts at 50 Hz.

AC Input Power Requirements
The input power to the system originates from the Power Distribution Unit (PDU). Each output to the system 1
from a circuit breaker rated at 30 amps.

Types of Outlets, Receptacles, and Plugs
The plugs from the 5 volt and 48 volt shelves are cabled in the U.K. A 2.5mm, 3-core flex cable connects to tt
of the terminal shelves and runs into industrial-type sockets mounted below the floor.

For AC powered cabinets and triplets, IPC provides the 60 amp 600 volt 2-wire plus ground type J connector r
as the receptacle. The part used is Russellstoll JCS623H or approved equivalent.

IPC also provides the 60 amp 600 volt 2-wire plus ground type J plug required to terminate the power cable fr
cabinet in the receptacle, listed above. The part used is Russellstoll JPS623H or approved el REE-3
AC Input Connections on page 3-1%hows the type J connector now being used.

Miscellaneous Requirements

The MX System requires a functional earth (ground) originating from the electrical intake of the building. Ther
should be a minimal cross sectional area of 1.5nfie cable sheath should be cream in color in accordance wit
BS6746C and continuously embossed with the wdellegomms Functional Earth.
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UPS SYSTEM CONFIGURATION GUIDELINES

You can use an un-interruptible power supply (UPS) to supply 48 V DC that will support a given DC-powered
Tradenet MX System.

Some of the factors used for configuring the 48 V DC power system for a DC-powered Tradenet M X application are
provided. Thetask of determining the correct DC power system and equipment is normally not the responsibility of
the IPC technician, but background information in this area can be helpful.

A standard configuration for the UPS for an MX includes:
e +48 V DC output; positive bus and ground bar

* low-voltage disconnect
« system meter and alarm panel
e 500V (AC) inverter for System Center and VME tower

» battery service disconnect

Voltage Drop

Power cables from the UPS to the DC-powered MX System should be sized to minimize voltage drop, using

following guidelines:

e system power supply—There cannot be more that a 0.5 V DC drop in either leg between the batteries and
power supply shelves in the MX System. The following table indicates the appropriate cable size for a gi
length of cable.

TABLE 4-30 Appropriate Cable Length to Minimize Voltage Drop

Cable Length (feet) Cable Size (AWG)
10 feet 5 AWG
15 feet 3 AWG
20 feet 1 AWG
25 feet 1 AWG
30 feet 1/0 AWG
35 feet 2/0 AWG
40 feet 2/0 AWG

Each power supply shelf must have its own branch circuit from the UPS system. The power supply shelf
circuits must be protected with 100 Amp circuit breakers.
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e turret power supply—There cannot be more than a 1.5 V DC voltage drop from the batteries to the 48V bus
which feed the turret distribution panels in the TU cabinets. The following table indicates the appropriate
size for a given length of cable.

TABLE 4-31 Appropriate Cable Length to Minimize Voltage Drop

Cable Length (feet) Cable Size (AWG)
20 feet 6 AWG
25 feet 5 AWG
30 feet 4 AWG
35 feet 3 AWG
40 feet 2 AWG

Each TU cabinet must have its own branch circuit from the UPS system. The TU cabinet branch circuits must
protected with 100 amp breakers.

Final Cell Voltage

When specifying a UPS system, the final cell voltage should be 1.77 volts per cell (vpc) for a 24-cell system,
volts for the system. The low voltage disconnect should be factory-set to the 42.5 volt setting.

Note  When you consider the 0.5 V DC drop from the batteries to the shelves, the MX power supply shelves will
actually get 42.0 V DC. Operating the MX System at less than 42.0 V DC will cause overheating and
possible damage to the equipment.

Counter-EMF Panel

A counter-EMF (CEMF) panel might be required, depending on the equipment used. For example, analog tur
made before 1993 can be damaged by voltages exceeding 50.0 V DC, but the newer analog turrets (part nun
21112740 and 21112741), dot require the CEMF panel.

If a CEMF panelsrequired, configuration of the CEMF panel must be sized, and the cut-in/cut-out levels adjust
the UPS system, under 25% laadi with the rectifiers set to thegualize setting (typically 54-58 V DC), the MX
System will never receive more that 50.0 V DC. It might be necessary to connect multiple CEMF panels in se
accomplish this.

Note  Systems such as the analog FTS are normally powered from commercial AC power. If these systems are to
be protected during power failure, you should supply the required DC power directly from the UPS rather
than use an inverter for DC-to-AC and another power supply device for the necessary AC-to-DC power
requirements.
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Chapter 5 Cabinets and Shelves
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CABINETS

Cabinets contain shelves that hold cards, power supplies, and other equipment, such as fan filters and cables. This
equipment is called the back room equipment. The cabinets have a smoked |exan front door that magnetically seals.
The back door is metal with akey lock. Thereis no front door on the AC power supply cabinet and the back door is
vented with louvers. Each terminal unit (TU), or terminal shelf (see Terminal Shelves on page 5-15), has a black,
mesh door that provides EMI (electromagnetic interference) and RFI (radio-frequency interference) shielding for the
cards. You can have either araised floor or aladder rack installation.

Specific cabinet configurations are determined on an individual customer basis by the DataMan tools (A utoQuote,

SiteMan, and CustMan) and by the Database Reconfigurator. (For more information about these tools, see Database

Production on page 2-51.) A Tradenet MX System can be one of the following configurations:

¢ Sngle Cabinet—One cabinet that contains one, two, or three TUs, as well as power supply modules (PSM]
single cabinet system does not use a section or reflection shelf.

e Triplet—=Two or three cabinets containing 4-10 TUs and a section shelf. A triplet has one network cabinet
(cabinet #2), one or two terminal cabinets (cabinet #1 and cabinet #3), and might include a power cabine
cabinet).

e Multi-Triplet—=Two or more triplets, that is, five or more cabinets, connected with fiber optic cable. Each tri
has a section shelf, and might also have a reflection shelf.

The number of TUs you need determines the number of cabinets you need in your system. Using the DataM:
Database Reconfigurator tools, the number of lines in your system and how many trader stations you have de
the number of TUs you need.

Single Cabinet System

There are three single cabinet systems available: the Mini system, the Compact system, and the single-cabir
KEPCO MX System. A typical single cabinet system contains the following equipment:
e one, two, or three TUs with each TU containing a backplane, distribution panel, cards, and a shelf door

e apower supply status board (PSSA)

¢ connection cables

« power modules (+5 V DC and +48 V BC
» fans
» cable connections to the System Center

e 12-pair station cables and incoming line cables installed at the customer site

Single Cabinet Network Interconnection

In a system with a single TU, no interconnection is required beyond that provided by the backplane itself. In a
with two TUs, two special cables provide interconnection between the access switch cards in the two TUs. Tl
two sets of these cables.

To allow customers with limited speaker requirements to reduce the cost of their systems, IPC has designed
System to be functional with two switch element cards (SELC) acting as access switch cards in a TU, as well
the hardware defined maximum of three. (For information about SELCSEE€=20n page 6-8% During the design

phase, the DataMan tools look at the number of speakers and turrets or TradePhone MXs required, and dete
the system can function efficiently with two SELCs acting as access switch cards in each TU. Because this ©

1. If the48V DC rectifier systemis used, the +48 V DC supplies are not required.
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uses no specia hardware other than the cables between the two TUSs, you can elect to save the cost of the unneeded
cards at initial installation, while reserving the option to upgrade to three whenever the traffic requiresit, by simply
adding the third SEL C in each TU and changing the two cables interconnecting the TUs.

The following figure shows cabinet configurations for the Mini and Compact systems.

FIGURE 5-1 Mini System and Compact System Cabinets

TERMINAL
SHELF #1
FAN TRAY
TERMINAL ‘
SHELE s EAA AR
TERMINAL
FAN TRAY SHELF #1
TEST PANEL
TERMINAL
SHELF #2
POWER
SUPPLY
MODULES POWER
MOBULES
Mini Compact

Mini System
The Mini system is made up of a single cabinet with one or two TUs. The Mini system uses HC power; it can be
powered with AC or DC power supply modules. You can hot swap or hot insert PSMsin aMini system; that is, you

can remove and replace power suppliesin aMini system while the system is running. (For more information about
power in the Tradenet MX System, see Chapter 3 System Power on page 3-1.)

The Mini system has afan tray under each TU. A System Center gateway card (SCGC) isinstalled in the cabinet and

is connected on site to an external VME tower using a fiber optic cable. The VME tower is connected to the System
Center.
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There is no setup required with the Mini system. The following figure shows the back view of the Mini system.
FIGURE 5-2 Back View of the Mini System
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The Mini system provides N + 1 redundancy. Because the Mini system uses the same VME tower and fiber optic
connection asthetriplet, it is possible to expand a Mini system to atriplet configuration.

Compact System

The Compact system is made up of a single cabinet with one or two TUs. Because the Compact system’s P
not hot swappable, or hot insertable, you must first shut down the system before replacing PSMs. (For more
information about power in the Tradenet MX System,Gespter 3 System Power on page 3-)

Newer Compact systems have a perforated top on the cabinet; older Compact systems use a large, top-mot
cooling fan.

It is essential that no objects of any kind be placed on top of the Compact cabinet for two reasons:
« If the flow of air is restricted to any degree, the cabinet will overheat.

* The perforated top does not have sufficient structural strength to support objects.
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A System Center link converter card isinstalled in the cabinet and is connected on site to the System Center, using a

copper cable.

There is no setup required with the Compact system. The following figure shows the back view of the Compact

system.

FIGURE 5-3 Back View of the Compact System

gl U*'LLUJJWJJJ.JU,WUQ.@.U@
11 T g

The Compact system provides N + 1 redundancy for power supplies. The Compact system is not easily expandable

due to its built-in non-fiber optic connection between the cabinet and the System Center.
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Single-cabinet KEPCO MX System

The single cabinet KEPCO M X System containsaVME module, a section shelf, up to three TUs, and KEPCO PSMs.
The KEPCO MX System gives you three TUs in one cabinet, while the Mini system and Compact system give you
only two TUs in one cabinet.

FIGURE 5-2 Single Cabinet KEPCO MX System Cabinets
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Single Cabinet KEPCO MX System

You can hot swap or hot insert PSMsin aKEPCO MX System; that is, you can remove and replace power suppliesin
aKEPCO MX System while the system is running. (For more information about power in the Tradenet MX System,
see Chapter 3 System Power on page 3-1.)

Note  Although it is possible to have a single cabinet KEPCO System with only one or two TUs, this is not a
standard system. For more information about a one- or two-TU KEPCO system, contact IPC Systems
Support Engineering.

Half-triplet System

A half-triplet system is used for systems that need four—seven TUs. If you are using HC or Unipower, you car
up to five TUs in a half-triplet, or two cabinet, system; cabinet #1 has up to five TUs. If you are using KEPCO
can have up to seven TUs in a half-triplet system; cabinet #1 has up to three TUS and cabinet #2 has up to fi

Triplet System

The triplet is used for systems that require 4—10 TUs. (If you need three TUs, you can use the single-cabinet |

MX System. If you are using Unipower or HC power, you need a triplet to support three TUs.) A triplet uses a ¢

shelf. The triplet configuration contains the following equipment:

« two terminal cabinets (cabinets #1 and #3), each containing up to five TUs, a backplane, a distribution pe
cards, and a shelf door

5-6 Tradenet MX Technical Reference Manual 14.1 May 1999



CABINETS AND SHELVES

« network cabinet (cabinet #2), containing a section shelf, reflection shelf (if necessary), power supply statu:
(PSSB), connection cables, power modules (+5 V DC), and fans

e power cabin@t(short cabinet), containing the 48 V DC PSMs for AC systems with split or non-split power
two 5 V DC shelves for DC systems with split power
A triplet system can be either AC-powered (HC or KEPCO) or DC-powered (Unipower).

A triplet can have either four planes or six planes. (For a description of planBsresen page 2-2) In a six
plane system, there are three switch element cards (SELC) acting as access switches in each TU, each of wi
links to a different, overlapping sub-group of four planes. A four plane system has only two access switches i
TU, each of which has links to all four planes.

The following figure shows the functional layout of a triplet system (10 TUs).

FIGURE 5-3 Triplet Function Layout
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B
-
14 C -—
TU6 12 links per TU 1

On the left side of the previous figure, TUs are represented by a square containing 3 SELCs and 2 of the 14
turret/TradePhone MX or line interface cards. For simplicity in the drawing only TU #1 and TU #6 are shown.

In triplet systems, the SELCs acting as access switch cards in each TU are linked to the section shelf by 2 ce
containing 12 digital links. The links are evenly distributed to SELCs acting as section switch cards 1-6 to ma
the folded hierarchal architecture, thereby safeguarding the system against the failure of one or two links or ¢
TUs 1-5 are connected to cards 1-6 of the first 6 section switch cards. TUs 6-10 are connected to cards 1-6
remaining 6 section switch cards. (In a four plane system, you have only four SELCs acting as section switch

In a single triplet system, the two section switch cards in the set making up each plane are interconnected by
switch loopback cards. These provide the required interconnection within the triplet. There are only these two
switch cards in each plane, and no reflection switch cards.

2. KEPCO-powered triplet MX Systems do not use a power cabinet, just the three cabinets.
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When you have 1-5 TUs in a triplet, you use six section switch cards in the section shelf in cabinet #2. Wher
have 6-10 TUs in a triplet, you use 12 section switch cards in the section shelf in cabinet #2. In triplet systen
more than five TUs, you use four or six section switch loop back cards in the section switch shelf in cabinet #
section switch loop back card is used for each plane in your system.

HC-powered Triplets
The following figure shows the triplet cabinet configuration for HC power.

FIGURE 5-4 Triplet HC Cabinet Configuration
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Newer HC systems have a perforated top on cabinets #1 and #3; older HC systems use a large, top-mounte
fan in cabinets #1 and #3.

It is essential that no objects of any kind be placed on top of a cabinet for two reasons:
« If the flow of air is restricted to any degree, the cabinet will overheat.

* The perforated top does not have sufficient structural strength to support objects.

KEPCO-powered Triplets

Differences between TU configurations in the HC and KEPCO MX Systems are as follows:

e TUs are numbered in descending fashion in the KEPCO System (top-down) and in ascending fashion (tof
in the HC system.

* The section shelf and reflection shelf are in different cabinets, cabinets #1 and #3, respectively.
« The KEPCO System supports a three TU system or larger, that is, it does not support a one- or two-TU s

¢ You can expand a single-cabinet KEPCO System to a six or seven TU system with the addition of only or
cabinet. To expand a single-cabinet HC system to a six or seven TU system, you must add two cabinets.
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The following figure shows the front view of a KEPCO System TU layout (single triplet).
FIGURE 5-5 Front View of a KEPCO System
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The database has not changed with respect to the numbering of TUs. In the previous figure, the TUs are numbered
TU #1, TU #2...TU #10. The numbering in the database that corresponds to this is defined in the following tal

TABLE 5-1 System TU Numbering

Designation Database Designation
Terminal Unit 1 1-1
Terminal Unit 2 1-2
Terminal Unit 3 1-3
Terminal Unit 4 1-4
Terminal Unit 5 1-5
Terminal Unit 6 3-1
Terminal Unit 7 3-2
Terminal Unit 8 3-3
Terminal Unit 9 3-4
Terminal Unit 10 3-5
Section Shelf 2-1
Reflection Shelf 2-2

Cabinets

The HC system has a 5/0/5 TU configuration. The terminal cabinets (cabinets #1 and #3) can house up to five
each, and the network shelf cabinet (cabinet #2) houses the section and reflection shelves along with the pov
supplies.
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The KEPCO System has a 3/4/3 TU configuration. A KEPCO cabinet can contain three or four TUs, with each
cabinet containing its own power supplies. The section and reflection shelves are housed in cabinets #1 and #3,
respectively.

The KEPCO single cabinet is athree TU, AC-standal one cabinet that accommodates a section shelf and up to three
TUs. The standard single cabinet KEPCO System contains three TUs. This cabinet contains al the subassemblies
housed in the original network cabinet, for example, the power supply status boards, batteries, ring generators, and so
on. It also houses the Gateway on a bracket above the section shelf.

Systems of four or more TUs require an expansion cabinet or cabinets (cabinets #2 and #3 in FIGURE 5-5 Front View
of a KEPCO System on page 5-9). Cabinet #2 provides space for up to four TUs. Cabinet #3 provides space for up to
three TUs and areflection shelf. Each also provides space for 5 and 48 volt power shelves.

When ordering KEPCO cabinets, keep the following pointsin mind:
¢ The smallest standard KEPCO System is a three-TU system.

Note  Although it is possible to have a single cabinet KEPCO System with only one or two TUs, this is not a
standard system. For more information about a one- or two-TU KEPCO system, contact IPC Systems
SQupport Engineering.

< If you add an additional triplet, even a triplet with just one TU, you must add two cabinets: a cabinet that
house the added TU along with a selection shelf and a cabinet that will house the reflection shelf. This is ir
to maintain standardization.

e KEPCO equipment is included in AutoQuote.
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The following figure shows an example of the front view of an 11 TU system.
FIGURE 5-6 Front View of an 11 TU KEPCO System

Note that the cabinet numbering is the same as in the HC system. As aresult, cabinet #5 follows cabinet #3.
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KEPCO System Configurations
Use the following table when ordering your KEPCO MX System.

TABLE 5-2 KEPCO MX Systems Configurations

Triplet Total # of Power Supply Main Numper of 48 Volt DC Currgnt Draw Limit per
TUs Shelves Cabinets Triplet
First 3 2 1 19 Amps
First 4 4 2 57 Amps
First 5 4 2 57 Amps
First 6 4 2 57 Amps
First 7 4 2 57 Amps
First 8 6 3 94 Amps
First 9 6 3 94 Amps
First 10 6 3 94 Amps
Second 11 10 5 57 Amps
Second 12 10 5 57 Amps
Second 13 10 5 57 Amps
Second 14 12 6 94 Amps
Second 15 12 6 94 Amps
Second 16 12 6 94 Amps
Second 17 12 6 94 Amps
Second 18 12 6 94 Amps
Second 19 12 6 94 Amps
Second 20 12 6 94 Amps

If the current draw of your 48 volt DC supplies exceeds the current draw limit specified in this table, you need to
install athird KEPCO power rack in cabinet #2 of your KEPCO M X System. For information about how to install the
third KEPCO power rack in cabinet #2, refer to the Tradenet MX Installation & Maintenance Manual 14.1

(part number B0108900004).

Multi-triplet Systems

Systems requiring more than 10 TUs use 1 or more sets of 3 attached cabinets, or triplets. Systems using more than
one group of three cabinets are called multi-triplet systems.

A triplet supports 4-10 TUs and has a section shelf. A triplet used in a multi-triplet system normally has up to
TUs, a section shelf, and a reflection shelf, although some large system configurations do not require a reflec
shelf in every triplet. Multi-triplet systems are needed when the system line or station count requires 11 or mo|
The population of all of the shelves varies based on the number of planes in the system.
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A multi-triplet system can have either four planes or six planes. (For a description of planes, see Planes on page
2-21.) Inasix plane system, there are three switch element cards (SEL C) acting as access switchesin each TU, each
of which has links to a different, overlapping subgroup of four planes. A four plane system has only two access
switchesin each TU, each of which haslinksto al four planes.

A special type of multi-triplet MX System is the double-sided system. Double-sided systems consist of two
under-populated multi-triplet systems, or sides, interconnected by links between the reflection switches.
(Under-populated systems contain fewer than the maximum number of TUs and section shelves.) The sides are
under-populated to free up the links used to interconnect the reflection switch shelvesin each side. For this reason, the
largest single-sided systems can have 90 TUs, while each side of the largest double-sided systemislimited to 60 TUs.
These systems can be used to expand the capacity of an MX System to 120 TUs, or they can be used to divide a
system into two sections that can be located in separate floors or rooms, to provide security against physical damage
to the entire system. There is no limitation in the interworking between sides: a double-sided system is functionally
equivalent to the same sized single-sided system.

In multi-triplet systems, the SEL Cs acting as access switch cards in each TU are linked to the section shelf by two
cables containing 12 digital links. The links are evenly distributed to section switch cards 1-6 to maintain the
hierarchal architecture, thereby safeguarding the system against the failure of one or two links or cards. TUs
connected to cards 1-6 of the first 6 section switch cards. TUs 6-10 are connected to cards 1-6 of the remai
section switch cards.

Unlike single triplet systems, multi-triplet systems do not use loopback cards. In their place are two types of c
that link each SELC acting as a section switch card in a plane to the SELC acting as reflection switch card in tt
plane. The number of these interconnections varies with system size, likewise the number of reflection switch
a plane. To ensure fault isolation within planes, there is no connection between planes except that provided b
access switch card connections. Reflection or section switch cards in different planes are never linked.

Each triplet in a multi-triplet system has two section switch cards associated with each of the six planes. Howe
convenience, all of the reflection switch cards in a plane are located in a single triplet. Therefore, in any given
two of the section switch cards in the plane can be in the same triplet as the reflection switch cards in the plan
the others will be with their TUs in the other triplets in the system. Note that there are configurations where or
more triplets have no reflection switches. The type of interconnection between the section and the reflection ¢
cards in a plane depends on whether the cards are physically in the same triplet.

Section switch cards in the same triplet as the reflection switch cards are linked to the reflection switch cards
network loop back cable. These are not fiber optic cables because you do not have the same electrical concer
a triplet you have between triplets. Section switch caotis the same triplet as the reflection switch cards are link
to the reflection switch cards with fiber optic cables to provide the ultimate in immunity to electrical noise, as w
to eliminate noise radiation to other equipment. The fiber cable also prevents current loops between cabinets

The following scenarios apply to single-sided systems: In two- or three-triplet systems (up to 30 TUs), three S
acting as reflection switch cards are used in the reflection shelves for each plane; either 12 or 18 reflection sv
cards total. In four- or five-triplet systems (31-45 TUSs), four reflection switch cards are used in the reflection s
for each plane. In five- or ten-triplet systems (46—95 TUSs), nine reflection switch cards are used in the reflecti
shelves for each plane.

Unlike section switch cards, which are physically located in the same triplet as the TUs in which they are loca
reflection switch cards are physically grouped by plane. Remember that the section switch backplane connec
already configured by plane: thus, it is convenient to route the cables from these connectors to different reflec
switch backplanes in different triplets, even though they start from the same section switch backplane. To hel,
balance power and space requirements, only one reflection switch backplane is installed in any one triplet; hc
some triplets can have none. For example, two reflection switch backplanes, each with three planes of three ¢
enough for all of the TUs in three triplets. One reflection switch backplane each will be installed in two triplets
none in the third.
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There are different cables used to interconnect section switches and reflection switches: fiber optic cables are used
when the shelves are not in the same triplet, and copper cables are used when they are.
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SHELVES OF THE CABINETS

The cabinets in the Tradenet MX System can contain the following shelves:
« terminal shelves, or terminal units (TU)

* section shelves
» reflection shelves

e power supply shelves

Terminal Shelves

The terminal shelf, or terminal unit (TU), has line and station cards that interface to the trader station equipme
switch element cards (SELC) that do not terminate lines or turrets, but rather route calls between cards that do
can be used as access switch cards, section switch cards, and reflection switch cards. SELCs in TUs are acce
cards, SELCs in section shelves are section switch cards, and SELCs in reflection shelves are reflection switc
(For more information about SELCs, s&&_C on page 6-8%

SELCs are used in every TU, along with the line and station interface cards. Traffic within the TU is handled e
by the access switch cards, each of which has links to every line and turret card in the TU; thus, within a TU,
card can communicate with every other card using any one of the access switch cards.

Depending on your speaker requirements, each TU has either two or three access switch cards. When settin
Tradenet MX System, the DataMan tools determine whether your system can fully function with only two acce
switch cards. (The number of access switch cards in a TU is dependent upon the number of lines, speakers, 1
and TradePhone MXs required.) If you set up your MX System with only two access switch cards in a TU, you
add a third access switch card later, if needed due to increased traffic. In a three access switch system, each
turret card can use any of the three links, while in the two access switch implementation, each line or turret cz
use one of two links.

TUs contain station cards, line cards, network cards, a backplane, and an analog or digital distribution panel.
contain either analog or digital station cards. The following types of station cards are used in the Tradenet M>
» analog turret interface cards (ATIC), used for analog turrets and speakers

» basic rate interface cards (BRIC), basic speaker interface cards (BSIC), station interface cards (STIC or ¢
and multiple speaker interface cards (MSIC) used for digital turrets, speakers, and intercoms

If you have both analog and digital turrets, you need at least two TUs: one for ATICs and one for BRICs.
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FIGURE 5-7 TU (Front View) on page 5-16 and FIGURE 5-8 TU (Rear View) With a Digital Distribution Panel on
page 5-16 show the layout of a TU.

FIGURE 5-7 TU (Front View)
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FIGURE 5-8 TU (Rear View) With a Digital Distribution Panel
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A single TU cannot contain both analog and digital station cards because there is a unique distribution panel for TUs
with analog station cards and TUs with digital station cards. Therefore, if you have both analog and digital
turrets/TradePhone MXs in your system, you must have at least two TUs; one for the analog turrets and one for the
digital turrets.

Note A maximum of five TUs can be installed in a cabinet.

The TU has 17 card dots with a distribution panel mounted on the rear. The first four card slots from the left, facing

the front of the rack, contain station cards. Slots 5—14 contain line interface cards with one exception: slot #1-
#1 of cabinet #1 in any system always contains the System Center access card (SCAC). The last three card
TU are always used for network cards. The following table describes what cards can be installed in what slot:
TU.

TABLE 5-3 TU Slots

TU Slot Type of Card Specific Cards

1-4 station (turret) cards BRIC, BSIC, ISIC, IPIC,
STIC, MSIC or ATIC

5-142 line interface cards, analog 2-wire or Series Il interworking cards (S2IC) | ALIC, PLIC, or S2IC

5-11 T1 digital line cards DLIC

5-11 E1 digital line cards CPIC

5-9 5 four-wire line cards FLIC

15-17 switch element card (SELC) SELC

a. Slot #14 of TU #1 in cabinet #1 in any system always contains the SCAC.

Warning!  The ground strap attached to every MX cabinet assembly must be worn when cards are handled. If
the strap ismissing or damaged it must be replaced: all cards are static sensitive.
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type of card. The maximum number of these cards per TU are as follows.

TABLE 5-4 Maximum Number of Cards ina TU

Type of Cards Maximum Cards per TU Card Name
analog line interface card 10 ALIC
private line interface card 10 PLIC
Series Il interworking card 10 S2IC
four-wire line interface card 5 FLIC
T1 digital line interface card approximately 8 DLIC?
E1 digital line interface card approximately 6 cPICP
System Center access card 1 (per system) SCAC
switch element card 20r3 SELC
digital turret interface cards 4 BRIC
digital speaker interface card 4 BSIC
Station interface card 4 STIC or SNIC
analog turret interface card 4 ATIC
TradePhone MX Interface card | 4 IPIC
ISDN keyset interface card 4 ISIC
multiple speaker interface card | 4 MSIC

a. DLICsrequireaspecial daughter board with modular jacks attached to the TU backplane.

b. CPICsrequire a special daughter board with BNC connectors attached to the TU
backplane. (Inthe U.S., the CPIC will require aspecial daughter board with modular jacks,

and a balun.)

Cards are inserted from the front of the cabinet into the TU slots. Each TU has a number of dedicated slots for each
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Section Shelves

Section shelves are used in triplet systems as well as the single-cabinet KEPCO MX System to connect TUs and
reflection shelves. A section shelf contains a backplane and fan tray. KEPCO MX Systems always contain a section
shelf in cabinet #1. Non-KEPCO systems contain a section shelf in the network cabinet (cabinet #2) if the system has
more than two TUs. The following figure shows the layout of a section shelf.

FIGURE 5-9 Section Shelf

FRONT VIEW
1 123456789111 [1]1|11 [
011 314((9 I6
1 1213|4567
BACK VIEW

~

The section shelf contains 6 or 12 switch element cards (SELC) in 6 plane systems, and 4 or 8 SELCsin 4 plane
systems. (See SELC on page 6-85.) The SEL Cs provide the link between the TUs in each cabinet. On the back of the
section shelf is the network loop back shelf.
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In a non-KEPCO system, the SELCs in slots 3-8 of the section shelf connect the left half of the triplet (TUs 1-
the SELCs in slots 9—14 connect the right half (TUs 6—10). In a single-cabinet KEPCO MX System, you have
in slots 3-8 only. In a triplet KEPCO MX System, the section shelf is in cabinet #1, but the cards interconnect
same way they do in non-KEPCO MX Systems: the SELCs in slots 3-8 connect the left half of the triplet (TU
and the SELCs in slots 9-14 connect the right half (TUs 6-10). (In all systems, slots 1, 2, 15, and 16 of the s
shelf are always empty.)

The section shelf has either six planes or four planes. (For information about plaftanesen page 2-2) Most
Tradenet MX Systems use six plane section shelves. The following tables describe which slots in a section s
indicate which plane in both six plane and four plane systems.

TABLE 5-5 Six Plane Section Shelf

Section Shelf Slots Indicate
3and9 plane 1
4 and 10 plane 2
5and 11 plane 3
6 and 12 plane 4
7 and 13 plane 5
8 and 14 plane 6

TABLE 5-6 Four Plane Section Shelf

Section Shelf Slots Indicate
4 and 10 plane 1
5and 11 plane 2
7 and 13 plane 3
8 and 14 plane 4

There are two sets of 37-conductor cables used to connect the backplane of the section shelf and each of the
the two outer cabinets. One set of these cables is grey and is labeled to show which end must be connected
section shelf. This set is used in four plane systems using eight SELCs in the section shelf (four in each half)
other set of these cables is made up of two standard cables. This set is used in 6 plane systems using 12 SE
section shelf (6 in each half). These two sets of cables provide the links between the SELCs acting as acces
cards in the TUs and the SELCs in the section shelf acting as section switch cards.

In systems of more than five TUs, you need to use section switch loop back cards (SSLB). In four plane syst
more than five TUs, you need four SSLBs. In six plane systems of more than five TUs, you need six SSLBs."
SSLBs bridge thé&eft half of the section shelf (slots 3—8) with tiaght half of the section shelf (slots 9—14). For mor
information about SSLBs, s&SLB on page 6-92
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The following figure shows the SSLBs in a section shelf.
FIGURE 5-10 SSLBs in a Section Shelf

Cables to TUs 1-5

6 SSLCs

12 SELCs

Cables to TUs 6-10

Section Shelf Backplane
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Reflection Shelves

Reflection shelves are used in all multi-triplet MX Systems: in cabinet #3 of KEPCO triplet systems and in the
network cabinet (cabinet #2) of HC and Unipower triplet systems. The following figure shows the layout of a
reflection shelf.

FIGURE 5-11 Reflection Shelf

BACK VIEW

The reflection shelf contains nine SEL Cs. (See SELC on page 6-85.) There are three types of reflection shelves.
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There are three types of reflection shelves: triple-linked, double-linked, and single-linked. Triple-linked reflection
shelves are the most common. The following table describes Tradenet MX Systems with the different types of
reflection shelves.

TABLE 5-7 Types of Reflection Shelves

Number of Planes in Each

Type of Reflection Shelf Number of Triplets in Tradenet MX System Reflection Shelf

triple-linked 2-4 triplets 3 planes
double-linked 5-6 triplets 2 planes
single-linked 7-12 triplets 1 plane

Triple-linked reflection shelves use three groups of three SEL Cs and have one set of card cable slotsin the rear of the
reflection shelf for each of the three groups. Single-sided systems of 11-30 TUs use two reflection shelves: o
triplet #1 and one in triplet #2. Double-sided systems of up to 40 TUs use four reflection shelves: one in each

Double-linked reflection shelves use two groups of four SELCs and have two sets of card cable slots in the rear
reflection shelf for each of the two groups. Single-sided systems of up to 45 TUs use three reflection shelves:
triplets have reflections shelves and two triplets do not. Double-sided systems of up to 60 TUs use six reflecti
shelves: one in each triplet.

Sngle-linked reflection shelves use one group of nine SELCs and have one set of ten card cable slots in the rear
reflection shelf for the group.

There are two types of cables used at the rear of the reflection shelf: the network loop back card (NLBC) and t
cable connection card (FCCC). The NLBC (using copper cable) is used for interconnection between the SELC(
section shelves and the SELCs in reflection shelves in the same plane when both types of SELCssaneein the
cabinet. The FCCC is used for interconnection between the SELCs in section shelves and the SELCs in refle
shelves in the same plane when the two types of SELCs are in different cabinets. FCCCs are installed using
and a metal face plate for each card. In double-sided systems, FCCCs are also used to interconnect the SEL
reflection shelves in the two sides of the system.
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The following figure shows a reflection shelf with NLBCs or FCCCs.
FIGURE 5-12 Reflection Shelf with FCCCs
NLBCs or FCCCs
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wrapped in each of the 3 cables
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Maximum footage of the fiber strands =

/ 1000 feet @ 62.5/125 microns or
3800 feet @ 100/140 microns

Nine SELCs

Reflection Shelf Backplane

Power Supply Shelves

The power supply shelves hold the power supply modules (PSM). In triplet HC systems (both AC- and DC-powered),
the PSMs are located in power supply shelvesin an additional small power cabinet. In triplet KEPCO and Unipower
systems, the PSM S are in power supply shelves in the bottom of the three cabinets. In single cabinet systems (Mini,
Compact, and KEPCO MX Systems), the PSMS are in a power supply shelf in the bottom of the cabinet.
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INTRODUCTION

This chapter describes the cards in the shelves in the cabinets of the back room equipment.

The terminal, section, and reflection shelves can contain the following cards:
* line interface cards

» station interface cards
« switching and network cards
e System Center cards

The ejectors at the top and bottom of cards are color coded so that you can easily recognize the different car
bottom ejector indicates the type of card and the top ejector indicates the specific card.
« Line interface cards always have a yellow bottom ejector.

e  Station interface cards always have a blue bottom ejector.
» Switching and network cards always have a red bottom ejector.
» System Center cards always have a black bottom ejector.

All cards have four boards:
e support processor daughter board

 RAM granddaughter (Gd) board

« application specific integrated circuit (ASIC) granddaughter (Gd) Board

e application board

1. All cards used with Release 8.0.2 and later have the ASIC.
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The following figure shows the basic parts of all cards.
FIGURE 6-1 Basic Parts of a Card

SUPPORT PROCESSOR DAUGHTER BOARD

T T

RAM Gd BOARD ASIC Gd BOARD

APPLICATION BOARD

Each of the boards are surface mounted. Smaller boards can take more power than larger boards because with new
technology components are getting smaller.
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The following figure shows how a card interfaces within your system.

FIGURE 6-2 Card Functional Diagram
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The following table briefly describes how each card in the Tradenet MX Systemsis used.

TABLE 6-1 Card Descriptions

Number
Card Name Used for Comments Position of Ports
(Offsets)
ALIC (analog line 10 dialtone wet circuits only (loop current, slots#5-13 (inTU#1in | 10
interface card) lines or 10 normally from CO or PBX); cabinet #1) or slots
central office multi-colored LEDs #5-14 (in all other TUSs)
(CO) auto
ringdown lines
ATIC (analog turret | 6 non-dual also used with analog speakers slots #1-4 6
interface card) talkpath (DTP) | (FTS-4 or FST-8); 12 talkpaths or tip
or 6 DTP and ring
turrets, 24
turrets per TU
BRIC (basic rate up to 8 digital can be upgraded to a BSIC by slots #1-4 10
interface card) Tradenet MX installing a digital speaker daughter (maximum
turrets, or 10 board (DSDB) you can
TradePhone use is 8)
MXs
BSIC (basic digital BRIC with digital speaker daughter slots #1-4 2-5
speaker interface Tradenet MX board (DSDB); each speaker uses
card) turrets with one of the BSIC ports
speakers
CPIC 30 digital dependent on the number of cards in | slots #5-12 and slot up to 30
(CEPT/primary channels per the TU; European standard digital #14
ISDN interface card spans for 30 voice or data channels;
card) can be configured for dialtone,
automatic ringdown, or manual
ringdown lines
DLIC (digital line 24 digital dependent on the number of cards in | slots #5-12 and slot up to 24
interface card) channels per the TU; North American standard #14
card digital spans for 24 voice or data
channels; can be configured for
dialtone, automatic ringdown, or
manual ringdown lines
DXIC (digital 30 digital concentrates voice outputs from slots #5-12 and slot 5 input
cross-connect channels per STICs so that each E1 link to a digital | #14 5 output
card) port; up to 5 recorder is used to maximum
ports per card capacity — up to 30 channels
ENIC System Center | Ethernet Interface kit is made up of TU #1, slot #14 N/A
card in place the ENIC and the PIC and replaces
of the SCGC the VME tower
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Number
Card Name Used for Comments Position of Ports
(Offsets)
FCCC (fiber cable multipletriplets | up to 6 cards used P28-P33 and P2-P18 N/A
connection card) (11 TUs or (reflection shelf)
more)
FLIC (four-wire line | 5 four-wire Tradenet MX System is inherently slots #5-13 (inTU#1in | 5
interface card) lines four-wire cabinet #1) or slots
#5-14 (in all other TUs)
IPIC (TradePhone 10 Tradenet MX software configures a slots #1-4 10
MX interface card) TradePhone BRIC to an IPIC
MXs
ISIC (ISDN 10 ISDN Tradenet MX software configures a slots #1-4 10
interface card) telephone sets | BRIC to an ISIC
MSIC remote Release 9.0.1 and later slots #5-9 5
speakers
NLBC (network multipletriplets | up to 6 cards used P28—-P33 (section shelf) | N/A
loop back card) (11 TUs or and P2—-P18 (reflection
more) shelf)
NEMC (networking | line networking | master cards provide clock; 29 voice slots #5-12 and slot 1
E1 master card) feature using channels and 1 data channel #14
master E1
lines
NESC (networking line networking | slave cards derive clock from the link; | slots #5—-12 and slot 1
E1 slave card) feature using 29 voice channels and 1 data channel | #14
slave E1 lines
NTMC (networking | line networking | master cards provide clock; 23 voice slots #5-12 and slot 1
T1 master card) feature using channels and 1 data channel #14
master T1
lines
NTSC (networking line networking | slave cards derive clock from the link; | slots #5—-12 and slot 1
T1 slave card) feature using 23 voice channels and 1 data channel | #14
slave T1 lines
PLIC (private line 10 private dry, manual, two-wire type lines only slots#5-13(inTU#1in | 10
interface card) (manual) lines | (no loop current; direct line without cabinet #1) or slots
CO or PBX involved); multi-colored #5-14 (in all other TUSs)
LEDs
PSSA (power single cabinets | 1 card per system N/A N/A
supply status (1 or2TUs)
board)
PSSB (power multiple 1 card per network cabinet N/A N/A
supply status cabinets (3
board) TUs or more)
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Number
Card Name Used for Comments Position of Ports
(Offsets)
QSIC (QSIG 30 digital Tradenet MX software configures a slots #5—-12 and slot up to 30
Interface Card) channels per CPICtoaQsSIC #14
card
SCAC (System only 1 per System Center TU #1, cabinet #1, slot N/A
Center access #14
card)
SCGC (System used with the data transport only, not voice ordata | VME tower N/A
Center Gateway link converter
card) card
SELC (switch 19 20r3SELCs per TU; 1 or 2 setsof 4 | slots #15-17 N/A
element card) bi-directional or 6 planes per section shelf; 8 or 9
switch ports per reflection shelf
SSLC (section single triplets 4 or 6 cards used P28-P33 (section shelf) | N/A
switch loop back (3 TUs or
card) more)
STIC (station digital increased speaker capacity and slots #1-4 10
interface card) Tradenet MX enhanced digital recording
turrets with providing expanded speaker-to-line
speakers connections for up to 64 speaker
channels, in addition to 20 handset
channels, for a total of 84 channels
S2DC (Series Il interworks with | Tradenet MX System’s window to slots #5-13 (in TU#1in | 10
dialtone card) 10 dialtone dialtone lines on Tradenet, Series I, cabinet #1) or slots
Series Il lines Series |, Centremax and other #5-14 (in all other TUs)
systems.
S2PC (Series I interworks with | Tradenet MX System’s window to slots #5-13 (in TU#1in | 10
private card) 10 private private lines on Tradenet, Series I, cabinet #1) or slots

Series Il lines

Series |, Centremax and other
systems

#5-14 (in all other TUs)

Warning!

The cards are static sensitive. Proper handling and grounding precautions are required.
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POWERING UP CARDS

When you power up the Tradenet MX System, the cards go through the following procedures:
1. self-test

2. download of system specific information
3. download of card specific information
4. running

The feature processor LEDs on a card indicate which procedure the card is going through. Thetop LED onacard is
the power LED and the three feature processor LEDs are just below the power LED.

FIGURE 6-3 Feature Processor LEDs on a Card

Power LED (5 Volts) O Normally Lit Solid Green

Normally Flashes Green doing the MX Shuffle

Top Feature Processor LED If There is an Error, It Flashes Rapidly Before Lighting Solid Green

Normally Flashes Green doing the MX Shuffle

Middle Feature Processor LED -
If There is an Error, It Flashes Green (Error Code Ones Column)

Normally Flashes Green doing the MX Shuffle

Bottom Feature Processor LED 4
! O If There is an Error, It Flashes Green (Error Code Tens Column)

Note  Some cards might have green LEDs for the power LED and three feature processor LEDs. Treat these
yellow LEDs as if they were green LEDs.

Self-test

The card self-test procedure tests the basic integrity of the card, including:
* read-only memory (ROM)

e card type

* card location

e power supply status

» processor board RAM

* RAM board (se¢|GURE 6-2 Card Functional Diagram on page 6-b
* timers

* FIFOs

* basic ASIC communication
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The following table describes what happens during a card’s self-test procedure.
TABLE 6-2 Self-test Procedure

Time to Complete Normal Condition Failure Condition
Procedure
12 seconds Normally, the center feature If there is an error, the top feature processor LED

processor LED flashes green at flashes green rapidly, then turns solid green. The center
a variable rate. At the end of the | and bottom feature processor LEDs flash an error code.
self-test procedure, the center First, the bottom LED flashes the error code’s tens

and bottom feature processor position, then the center LED flashes the error code’s
LEDs flash green once together. | ones position. For example, if the bottom LED flashes
twice and the center LED flashes six times, the error
code is 26.

Download of System Specific Information

If the card successfully completes the self-test procedure, the card downloads system specific information. D
this procedure, the card requests the System Center to download the portion of software common to every ca
system. This system software, called RTOOS, enables every processor board to manage and run the differer
of the application program it downloads during the next procedur®seaoad of Card Specific Information on
page 6-1]

The following table describes what happens during a card’s download of system specific information.

TABLE 6-3 Download of System Specific Information

Time to Complete Normal Condition Failure Condition
Procedure
35 seconds Normally, the bottom feature processor LED If there is an error, the card resets
flashes green twice per second and the center and returns to the self-test procedure.

feature processor LED flashes green four times per | See Self-test on page 6-9.
second. At the end of the download, the three
feature processor LEDs go out, then momentarily
flash on again, then go out.

Download of Card Specific Information

If the card successfully downloads system specific information, the card downloads card specific information.
this procedure, the card requests the System Center to download the following information:
« portion of software unique to that card type

e data unique to that card type

« date unique to that particular slot in the system
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The following table describes what happens during a card’s download of card specific information.
TABLE 6-4 Download of Card Specific Information

Time to Complete Normal Condition Failure Condition
Procedure
30 seconds Normally, the top and bottom feature If there is an error, the card resets and returns
processor LEDs alternately flash green, to the self-test procedure. See Sdf-test on
one-and-a-half times per second. page 6-9
Running

If the card successfully downloads card specific information, the card runs. The following table describes wha
happens during a card’s download of card specific information.

TABLE 6-5 Card Running

Time to Complete

Normal Condition Failure Condition
Procedure

N/A Normally, the three feature processor | If there is an error, the card resets and returns to
LEDs flash green in the MX shuffle. the self-test procedure. See Self-test on page 6-9
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LINE INTERFACE CARDS

Lineinterface cards include;
e analog line interface card (ALIC)

e CEPT/primary ISDN interface card (CPIC)
e digital line interface card (DLIC)

e digital cross-connect card (DXIC)

« four-wire line interface card (FLIC)

¢ multiple speaker interface card (MSIC)

¢ E1 networking master card (NEMC)

¢ E1 networking slave card (NESC)

¢ T1 networking master card (NTMC)

¢ T1 networking slave card (NTSC)

e private line interface card (PLIC)

¢ QSIG interface card (QSIC)

e Series Il interworking card (S2IC or S2IW)
e universal line cards

Line interface cards perform the following functions:
« determine line status and broadcasting this by way of the switch ports to the network and onwards to the

¢ handle calls for each of the voice channels
¢ download line configurations from the System Center

¢ run diagnostics at boot-up, on reset, and on a continuing basis
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The gectors at the top and bottom of line interface cards are color coded so that you can easily recognize the different
cards. The following table shows the gjector colors of these cards.

TABLE 6-6 Ejector Color of Line Interface Cards

Card Top Ejector Color Bottom Ejector Color Label
ALIC Black Yellow
CPIC Purple Yellow
DLIC Blue Yellow
FLIC Green Yellow
MSIC Black Yellow
NEMC White Gray E1M
NESC White Gray E1S
NTMC Red Gray T1iM
NTSC Red Gray T1S
PLIC Yellow Yellow
QsIC Purple Yellow
S2IC Red Yellow

ALIC

There are two basic analog line interface cards, the analog line interface card (ALIC) for common battery (dialtone)
lines, and the private line interface card (PLIC) for dry private lines. (See PLIC on page 6-52.) ALICs do not initiate
voice paths, but voice paths are their destination. The 7.68 mbits from the access switch cards are converted by a
dedicated link interface integrated circuit to a 6.144 MHz data stream that is fed through the switch port of the card.
There, channels containing data packets are switched to the feature processors for control purposes, and the voice
channels are switched on to the DSP. If amulti-party conference isinvolved on any channel, the DSP compresses the
resulting greater-than-13-bit-word back to 13 bits nominal magnitude. Any other digital processing is also handled by
the DSP. Because of this, IPC Engineering can alter levels by changing simple algorithms. After the DSP processes
the 6.144 MHz data stream (which contains some empty channels), it provides a2.048 MHz mu-law data stream asits
output.

Dual subscriber line access circuits (DSLACs) terminate the 2.048 MHz data stream from the DSP. Each DSLAC
codes and decodes each of two channels to a two-wire analog voice circuit. The two-wire analog voice circuit is
provided to the public network using a transformer and a complex impedance circuit. The complex impedance circuit
isformed in part by discrete terminating components and in part by digital manipulation performed by the DSLAC.
Four-wirelines are terminated on the ALIC on both channels of a DSLAC, with one channel acting as receive and the
other acting as transmit. The complex impedance in each channel is effectively cancelled in the DSLAC, allowing a
true four-wire connection to the network. Using 2 channels for 1 line cuts the number of lines served by the ALIC
from 10 to 5.

ALICs have gyrators to absorb network loop current, along with relays to make and break the network connection.
You can dia on the network in one of two ways: dual tone multi-frequency (DTMF), used throughout North America;
and dial pulse (also called out pulse in the USA and loop disconnect in the UK).
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DTMF signaling isinitiated by the user at the turret dial pad. Digital information associated with each key is passed
through the switch to the ALIC. The DSP on the ALIC generates the appropriate digital representations of the DTMF
tones (which are converted to analog by the DSLAC), and then sent out to the network. While DTMF is being sent to
the network, transmit and receive is broken between the turret and the line interface. To provide user feedback, the
DSP on the BRIC produces adigital representation of tones similar to those associated with DTMF signalling. These
are converted to analog by the CODEC in the turret.

Note  The two tones occur within a defined time frame, but might not occur synchronously.

Dial pulse (or out pulse or loop disconnect) signaling in the MX System issimilar to DTMF signaling in that the
information about each button pressis sent as data through the MX System to the line card. Dia pulseisinitiated
when you select apulse dia line (most common are British Public Switched Telephone Network, PSTN, and lines)
and pressthe dial pad buttons. As you press the dial pad, acommand word relating to the number pressed is
forwarded to the BRIC or ATIC. That card passes the command word to the ALIC using the preset path established
when the turret first requests atalkpath to the line. The command processor then causes the line relays to open and
close accordingly in apulsed pattern to represent the dialed number.

Did pulse signalling on any analog line can be initiated by pressing # on the dial pad, followed by the numbersto be
dialed. Associated digital information is passed through the switch to the ALIC, which takes action by opening and
closing thelinerelays.

ALICs have 10 circuits per battery. An ALIC isaRAM card; that is, when you pull the card out, you lose any
memory on that card. The ALIC and the PLIC are physically identical (except for the color of the top g ector).

The ALIC interfaces between the digital switching center and 10 analog PSTN lines. ALIC is also used with dialtone
lines or Central Office (CO) auto ringdown lines. The ALIC works with wet circuits only (those with loop current,

and, normally, dialtone). Each card has 10 ports (lines) numbered as offsets 0—9. The ALIC performs the follc
functions:

« interfaces to common battery lines (known as Figure #1 in the UK)

* A/D and D/A conversion

e ring detection

* hold

e« DTMF signalling

« dial pulse (loop disconnect) signalling

» on/off hook

« loop detection

« power fail transfer of first two lines on a card

Except for power falil transfer, each of these signals are passed to and from the SELC and onwards to the ap
turret/turrets. Power fail transfer occurs automatically whenever the 5 V logic power fails. In compliance with
regulations in the U.K., 2 of the 10 lines on each card are transferred in copper circuits to the power fail trans
outputs on the TU backplane. Because this only happens in the event of power failure to the card itself, in whi
the card will be inoperative, there is no signal outside the card when transfer occurs, except for the physical t
of the affected lines.
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The following figure shows the parts of the ALIC.
FIGURE 6-4 ALIC

Black Ejector

Power LED (Green)

Feature Processor LEDs
(Flashing Green)

Restart Button

Reload Button

Transmit LEDs (Green) ——— <——— Receive LEDs (Red)

Application Board
ASIC Granddaughter Board

Feature Processor LEDs -
(Flashing Green)

N

LOS LED

(Green, Yellow, or Red) ~@—— Port LEDs (Red or Green)

Support Processor Board

Engineering Test Connector

Card Busy LED (Unlit or Red)
RAM Granddaughter Board

-@—— Yellow Ejector
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The card LEDs help you to diagnose problems in your system. The following table describes the LEDs on the ALIC.
TABLE 6-6 ALIC LEDs and Buttons

LEDs and Buttons Description

Power LED The power LED is green. This LED is always on to indicate there is power to
the ALIC.

Top Three Feature Processor LEDs The three feature processor LEDs just below the white ejector should normally
be flashing green. (This pattern is called the MX shuffle.)

Restart Button When you press the restart button, the card restarts after 10-20 seconds,
using information stored on the card. This generates a hardware reset. Use
this button when the data on the card is correct. This button does not affect
system operation. Pushing this button is equivalent to using the Restart Card
option from the System Center Application (SycAp) menu. (Select
Maintenance, Card, and Restart Card. For more information about the SycAp
menu, refer to the Tradenet MX System Center Manual 14.1, part number
B0086185104.)

Reload Button When you press the reload button, the card reloads after two-three minutes,
using new data and information from the System Center. This generates a
non-maskable interrupt. Use this button when there is a problem with the data
loaded on the card. This button does not affect system operation. Pushing this
button is equivalent to using the Load Card Processor option from the System
Center Application (SycAp) menu. (Select Maintenance, Card, and Load
Card Processor. For more information about the SycAp menu, refer to the
Tradenet MX System Center Manual 14.1, part number B0086185104.)

3 Pairs of Receive/Transmit LEDs The green LEDs are the transmit LEDs and the red LEDs are the receive
LEDs. These LEDs represent links to the SELCs. There is one receive/transmit
pair of LEDs for each SELC to which the ALIC is connected. When the top
receive/transmit pair is lit, it indicates the SELC in slot #15 is communicating
properly. When the middle pair is lit, it indicates the SELC in slot #16 is
communicating properly. When the bottom pair is lit, it indicates the SELC in
slot #17 is communicating properly.

Middle Three Feature Processor The three feature processor LEDs in the middle of the card should normally be
LEDs flashing green in the MX shuffle pattern.
ASIC LED On the ASIC granddaughter card in the center of the card, there is an ASIC

LED just above the LOS LED. This LED is normally lit light green and it
indicates proper communication between the ASIC and application board.
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LEDs and Buttons

Description

LOS LED

This LED is normally lit green to indicate the card is loaded. If it is lit yellow, the
ALIC is in the process of receiving data from the System Center. If it is lit red,
the ALIC is not loaded.

10 Port LEDs

The port LEDs are for the 10 ports, or lines, on the ALIC. The top port LED is
associated with port #1 (offset 0), the second port LED is associated with port
#2 (offset 1), and so on. When a port LED flashes red, it indicates the port is
active or busy. When a port LED flashes green, it indicates a call is ringing in
on that port (line). When a port LED is lit steady red, it indicates a call on that
line is on hold.

Card Busy LED

Normally, the card busy LED is unlit. If any of the 10 port LEDs are active or
busy, the card busy LED is lit red.

Swiss Installations

In a Swissinstallation, the only special consideration required isaspecia 12 kHz metering signal filter assembly that
filters metering pulses. (The part number for thiskit is 24413115.) All other equipment in a Swissinstallation is
standard. The 12 kHz metering signal filter is used only with ALICs (not PLICs). The filter assembly accommodates
50 analog lines (5 ALICs) and is wired between the CO and the line card connection. Each filter passes normal audio
with no loss, but reduces the 12 kHz pulses by at least 30 dB. The Swiss telephone network can handle 12 kHz
metering signals without interfering with other equipment. The semiconductor line hold circuitsin modems can be
impacted by these large signal's because the voltage swing can exceed the standing DC level. The Swiss filter
suppresses metering signals so that the DC level is reduced to less than 0.25 Vrms across the line hold.

The following table lists the limitations of the 12kHz Meter Pulse Filter Card.
TABLE 6-7 Limitations of the 12kHz Meter Pulse Filter Card

There are no LEDs on this card.

Frequency 12 kHz +/-150Hz

Input Voltage up to 10 Vrms

DC up to 100 mA

Temperature -10°Cto +70°C
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Thefollowing figure shows the front of the 12 kHz meter pulse filter card. The connectors to the CO are male and the
connectorsto the MX line card are female.

FIGURE 6-5 Front of 12kHz Meter Pulse Filter Card
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Music on Hold

If you are using the Music on Hold feature, music on hold terminates in the backroom to an ALIC or PLIC (analog)
port. That line port and its associated L AC are known as the music source line or LAC. For information about
installing equipment necessary for music on hold, refer to the Tradenet MX Installation & Maintenance Manual 14.1

(part number B0108900003).

CPIC

Turrets (if programmed) have accessto the digital network. The digital network connection is supported by the digital

line interface card (DLIC) for T1, and by the CEPT primary rate interface card (CPIC) for EL.
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The CPIC performs the following functions for E1 spans:

e 30 voice channels—Access from a Tradenet MX turret to one of the voice channels of a 2.048 MHz digita
can be achieved in the same manner as a call placed to the PSTN line. D/A and A/D conversion, howeve
made, and an algorithm is set to both the incoming and outgoing speech to achieve a linear to algorithmic
(A-law) conversion.

¢ Signaling—Signaling is achieved in the same manner as for a PSTN line card when controlled from a Tra
MX turret but, instead of activating relays, the ABCD signalling bits are set in the correct manner by the C
interface controller.

¢ Alarms—If dialing signal is lost from the 2.048 MHz incoming, all Tradenet turrets that have voice channe
access capability are informed by their applicable line keys, showing a line on hold, that is, facility not ava
The alarm comes up on the System Center.

There are various locations (either during the digital stage or analog stage) within the Tradenet MX System a
voice levels and frequency responses can be changed. All of these parameters are set during initialization of tf
DSLACs, CODECSs, and of the Tradenet MX turret. These values, apart from receive volume, are not change
the users of the system nor by the administrator, but are only changeable by database changes to the install
This ensures that parameters with regulatory significance, such as transmit level, are not inadvertently altered
system leaves the factory.

If a fault occurs in the system handling of data or analog voice, no safety infringement occurs. Incoming voice
turret is limited to a maximum of 18 deciBels Pascal (a sound pressure measurement roughly equivalent to lo
speech close to the mouth) by means of discrete components just prior to the handset, and the outgoing voice
the lines are limited by the DSLACSs inability to generate more than 6.6 deciBels relative to one volt (a voltage
measurement roughly equivalent to loud speech over the network).

The CPIC is used to terminate European standard digital line facilities. An E1 span consists of 30 digital voice
channels on a single transmission path. (Use of the channel for data transmission is not supported.) The patt
normally a shielded dual coaxial pair cable with digital repeaters. In the U.S., a balun is used to convert the
impedance of a coaxial output to that of a twisted pair modular cable. Each of the 30 channels in an E1 span
certain type. They can be the same type, or they can be different within a single span.

The CPIC is compatible with standard framing types and channel signalling. Among the channel signaling typ
supported are:
« dialtone (loop and ground start with DTMF or pulse dialing)

« manual ringdown and manual ringdown with auto signalling
* PLAR and PLAR with ringback tone
e 4-wire

Software is used to configure the CPIC for the different framing types and channel signalling. CPIC software |
track of which channel is for which line assignment by LAC number. The CPIC is essentially the European dic
equivalent of the common battery, 4-wire, and private line cards.

The Tradenet MX System dorst require a channel bank for the E1 lines because it allows direct connection of
E1 line to its CPIC. One card is required for every E1 line. IPC Engineering recommends that a drop and inse
designed for E1 applications be used for troubleshooting access. The framing types that are supported are:

e 16-frame

¢ CRC-4 multi-frame

Theoretically, up to eight E1 cards can be installed on a TU. There are physically enough slots for eight cards
there are BNC connectors on the BNC daughterboard used for the E1 lines. However, the number installed is
on various factors, such as traffic, ratio of turrets to lines, analog and digital mix, and the use of speakers.
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The CPIC isthe European equivalent of the T1 card, in that one card is required for every E1 line. The cost savings

and equipment floor space reduction associated with T1 also apply to E1. Typically, a system isinstalled with either
T1 or E1, but the system can accommodate both types of digital facilities simultaneously. The CPIC can also be used
for DASS2, and QSIG.

The E1 circuit must use high density bipolar 3-zero maximum (HDB3) zero suppression methods to be compatible
with the CPIC interface. This must be specified when ordering E1 lines.

The CPIC has on-board alarms to detect span problems. Each alarm hasan LED indication onthe E1 card. Alarmsare
also automatically transmitted to the System Center. Card level darmsinclude:
e Tloop indicates that the E1 line is being looped back during diagnostic conditions

e bit error rate (BER) indicates excessive bit errors or bipolar violations

« cyclic redundancy check (CRC) indicates end-to-end data transmission error and that information in the f

is corrupted
¢ loss of signal (LOS)
« alarm indication signal (AlS) is a yellow alarm indicating an incoming signal is all 1's
« multi-frame alignment (MFA) indicates loss of multi-frame alignment

« frame alignment (FA) alarm indicates it has lost frame alignment

« remote alarm indication signal (labeled YEL alarm on the CPIC) lights a yellow LED near the bottom of the

indicating the other end (line or card) is having a problem, and returns to the transmitting terminal to repor
of multi-frame alignment at the receiving end
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The following figure shows the parts of the CPIC.
FIGURE 6-6 CPIC
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Feature Processor LEDs
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Restart Button

Reload Button
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LOS LED BER

(Green, Yellow, or Red)

Support Processor Board
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The card LEDs help you to diagnose problems in your system. The following table describes the LEDs on the CPIC.
TABLE 6-8 CPIC LEDs and Buttons

LEDs and Buttons Description

Power LED The power LED is green. This LED is always on to indicate there is power to
the ASIC.

Top Three Feature Processor LEDs The three feature processor LEDs just below the white ejector should normally
be flashing green. (This pattern is called the MX shuffle.)

Restart Button When you press the restart button, the card restarts after 10-20 seconds,
using information stored on the card. This generates a hardware reset. Use
this button when the data on the card is correct. This button does not affect
system operation. Pushing this button is equivalent to using the Restart Card
option from the System Center Application (SycAp) menu. (Select
Maintenance, Card, and Restart Card. For more information about the SycAp
menu, refer to the Tradenet MX System Center Manual 14.1, part number
B0086185104.)

Reload Button When you press the reload button, the card reloads after two-three minutes,
using new data and information from the System Center. This generates a
non-maskable interrupt. Use this button when there is a problem with the data
loaded on the card. This button does not affect system operation. Pushing this
button is equivalent to using the Load Card Processor option from the System
Center Application (SycAp) menu. (Select Maintenance, Card, and Load
Card Processor. For more information about the SycAp menu, refer to the
Tradenet MX System Center Manual 14.1, part number B0086185104.)

3 Pairs of Receive/Transmit LEDs The green LEDs are the transmit LEDs and the red LEDs are the receive
LEDs. These LEDs represent links to the SELCs. There is one receive/transmit
pair of LEDs for each SELC to which the ASIC is connected. When the top
receive/transmit pair is lit, it indicates the SELC in slot #15 is communicating
properly. When the middle pair is lit, it indicates the SELC in slot #16 is
communicating properly. When the bottom pair is lit, it indicates the SELC in
slot #17 is communicating properly.

Middle Three Feature Processor The three feature processor LEDs in the middle of the card should normally be
LEDs flashing green in the MX shuffle pattern.

Tloop This green LED lights when in network or system loopback mode.

BER The bit error rate (BER) LED is red and it is normally off. If it is lit red, it

indicates excessive BER or bipolar rate violations.

CRC The cyclic redundancy check (CRC) LED is red and it is normally off. If it is lit
red, it indicates an end-to-end data transmission error where information in the
frames was corrupted.

LOS The loss of signal (LOS) LED is red and it is normally off. If it is lit red, it
indicates the EL1 line is lost.

AIS The alarm indication signal (AIS) LED is red and it is normally off. If it is lit red,
it indicates all the 1's are received.
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LEDs and Buttons Description

MFA The multi-frame alignment LED is red and it is normally off. If it is lit red, it
indicates the CPIC is unable to receive signalling information.

FA The frame alignment (FA) LED is red and it is normally off. If it is lit red, it
indicates the CPIC was unable to recover a frame from an incoming signal.

YEL This yellow LED is normally off. If it is lit yellow, it indicates the other end of the
card (or line) cannot recover the frame or multi-frame from the CPIC.

Card Busy LED Normally, the card busy LED is unlit. If any of the 10 port LEDs are active or
busy, the card busy LED is lit red.

DLIC

Turrets (if programmed) have accessto the digital network. The digital network connection is supported by the digital
lineinterface card (DLIC) for T1, and by the CEPT Primary rate Interface Card (CPIC) for E1.

Onthe DLIC, the 7.68 Mbits from the access switch cards are converted by a dedicated link interface integrated
circuit to a 6.144 MHz data stream that is fed through the switch port of the card. There, channels containing data
packets are switched to the feature processors for control purposes, and the voice channels are switched on to the
DSP If amulti-party conference isinvolved on any channel, the DSP compresses the resulting
greater-than-13-bit-word back to 13 bits nominal magnitude. Any other digital processing isaso handled by the DSP.
After the DSP processes the 6.144 MHz data stream, it providesa T1 or E1 drop asits output. The E1 interface card
incorporates additional processorsto handle the more complex E1 protocol, but otherwise the operation of the cardsis
essentially similar.

The DLIC performs the following functions for T1 spans:

» 24 voice channels—Access from a Tradenet MX turret to one of the voice channels of a T1 digital link car
achieved in the same manner as a call placed to a PSTN line. However, D/A and A/D conversion is hot m;
an algorithm is set to both the incoming and outgoing speech to achieve a linear to algorithmic (m-law) cc
conversion.

» Signaling—Signaling is achieved in the same manner as for a PSTN line card when controlled from a Tra
MX turret. The T1 facilities card is compatible with standard framing types and channel signaling.

» Alarms—If dialing signal is lost, all Tradenet MX turrets that have voice channel access capability are infc
by their applicable line keys. Each card has on-board alarms to detect span problems. The alarm comes
System Center.

There are various locations (either during the digital stage or analog stage) within the Tradenet MX System a
voice levels and frequency responses can be changed. All of these parameters are set during initialization of tf
DSLACs, CODECs, and of the Tradenet MX turret. These values, apart from receive volume, are not change
the users of the system nor by the administrator, but are only changeable by database changes to the installe
This ensures that parameters with regulatory significance, such as transmit level, are not inadvertently altered
system leaves the factory.

If a fault occurs in the system handling of data or analog voice, no safety infringement occurs. Incoming voice
turret is limited to a maximum of 18 deciBels Pascal (a sound pressure measurement roughly equivalent to lo
speech close to the mouth) by means of discrete components just prior to the handset, and the outgoing voice
the lines are limited by the DSLACSs inability to generate more than 6.6 deciBels relative to one volt (a voltage
measurement roughly equivalent to loud speech over the network).

The DLIC has 24 channels.
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The DLIC is used to terminate North American standard digital T1 spans. A T1 span has 24 digital channels
(multiplexed over four conductors). Each of the 24 channelsin aT1 spanis of a certain channel signaling type. The
channels can be the same, or they can be different within a single span, and they can be used for either voice or data.

The DLIC is compatible with standard framing modes and channel signalling types. The D3 and D4 framing modes
are supported by the DLIC. The channel signaling types supported are:
« dialtone (loop and ground start)

e private line automatic ringdown (PLAR)
¢ manual ringdown

Software is used to configure the DLIC for the different framing types and channel signalling. DLIC software k
track of which channel is for which line assignment by LAC number. The CPIC is essentially the European di
equivalent of the common battery, 4-wire, and private line cards.

The Tradenet MX System doset require a channel bank for the E1 lines because it allows direct connection o
E1l line to its CPIC. One card is required for every E1 line. IPC Engineering recommends that a drop and inse
designed for E1 applications be used for troubleshooting access. The framing types that are supported are:

e 16-frame

¢ CRC-4 multi-frame

Theoretically, up to nine T1 cards can be installed on a TU. There are physically enough slots for eight DLICs
there are BNC connectors on the BNC daughterboard used for the T1 lines. However, the number installed is
on various factors, such as traffic, ratio of turrets to lines, analog and digital mix, and the use of speakers.

The DLIC is the American equivalent of the PLIC, in that one card is required for every T1 line. The cost savin
equipment floor space reduction associated with E1 also apply to T1. Typically, a system is installed with eithe
E1, but the system can accommodate both types of digital facilities simultaneously.

There are three types of T1 line services, or framing modes: D3, D4, and extended superframe (ESF). The Ti
MX System supports D3 and D4. ESF is AT&T’'s newest T1 standard and is not supported by the Tradenet M
System.

Foreign exchange (FX) channels are the regular dialtone lines provided in the T1 span. The T1’s FX types are
end of the FX connection or the other:
e FX subscriber (FXS)—the end that terminates to the Tradenet MX System

« FX originating/office (FXO)—the Central Office (CO) end of each FX line (if no CO is involved, such as in
point-to-point connection of T1's, one end acts as a CO and supplies the dialtone for tlileclifradenet MX
System cannot supply dialtone to the T1 and cannot be used for an FXO channel)

There are many types of private lines. The most common type in MX Systems are manual ringdown (MRD) o
automatic ringdown (PLAR). There are two variations of PLAR, depending on the T1 line service. Another for
private line is a clear channel circuit for hoot ‘n’ holler applications that require no signalling. The Tradenet M:
System supports private line, MRD, PLAR, and PLAR with ringback. (PLAR with ringback is used in those ca
where ringback signal is required by the distant end, and must be supplied by the Tradenet MX System. PLA
ringback is accomplished by adding a special type of private line service |&h&Bdvith Ringback.)

The channels within a T1 span can be mixed from the above types (FX, PLAR, and MRD) in any order withot
limitations (unless specified by the T1 vendor).

The T1 circuit must use one of the following typezanb suppression methods to be compatible with the Tradenet
MX System:
e AMI with 7 bit stuffing

« binary 8 zero substitution (B8ZS)

When ordering T1 circuits, make sure you specify one of the previous types of zero suppression.
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The T1 transmits a reference clock along with the digitized voice, and uses a method of zero suppression, so it will
not send a stream of all zeroes. This prevents a garbage signal from being interpreted as a good signal.

The DLIC has on-board alarms to detect span problems. Each alarm hasa LED indication on the T1 card. Alarms are
also automatically transmitted to the System Center. Card level alarmsinclude:
* red alarms—distant end cannot receive valid T1

« yellow alarms—distant end reports loss of incoming signal
¢ loss of signal (LOS)—T1 line is lost

¢ AIS (Alarm Indication Signal), blue alarms—all 1's received
e bipolar violation (BPV)—excessive bipolar violations

¢ loopback indication (LBK)—used for remote diagnostics

The DLIC includes a built-in channel service unit (CSU). CSUs provide the interface between the carrier and
switch to normalize the signal to the carrier, and to generate all 1's in the event of a loss of signal from the sw
However, the primary function of the CSU is to provide the carrier with a facility to perform loopback testing.
Loopback testing is used by the carriers to test the span remotely and to verify the link between the CO and t
switch. To test individual channels of a T1 span, field techniciandrogand insert test sets. These sets allow
monitoring and testing of any one of the 24 voice channels present in a T1 signal. In drop mode, the techniciar
any channel and decodes the DS-0 (digital signal level 0: one 64kbps voice or data channel) information with
interrupting operations. In insert mode, The technician inserts new data into any channel. The test set can be
configured to operate as the CO to test the switch, or as customer premise equipment (CPE) to test the span
mode can generate signaling, and insert voice, tones, or data. IPC typically uses the Telecommunication Tecl
Corporation’s T1 drop and insert instrument. IPC field service personnel are trained with this equipment.
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The following figure shows the parts of the DLIC.
FIGURE 6-7 DLIC

Blue Ejector

Power LED (Green)

Feature Processor LEDs
(Flashing Green)

Restart Button

Reload Button

Transmit LEDs (Green) ————— <——— Receive LEDs (Red)

Application Board
ASIC Granddaughter Board

Feature Processor LEDs -
(Flashing Green)

LOS LED
(Green, Yellow, or Red)

Support Processor Board

Engineering Test Connector

Card Busy LED (Unlit or Red)
RAM Granddaughter Board

§— Yellow Ejector
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The card LEDs help you to diagnose problems in your system. The following table describes the LEDs on the DLIC.

TABLE 6-9 DLIC LEDs and Buttons

LEDs and Buttons

Description

Power LED

The power LED is green. This LED is always on to indicate there is power to
the ASIC.

Top Three Feature Processor LEDs

The three feature processor LEDs just below the white ejector should normally
be flashing green. (This pattern is called the MX shuffle.)

Restart Button

When you press the restart button, the card restarts after 10-20 seconds,
using information stored on the card. This generates a hardware reset. Use
this button when the data on the card is correct. This button does not affect
system operation. Pushing this button is equivalent to using the Restart Card
option from the System Center Application (SycAp) menu. (Select
Maintenance, Card, and Restart Card. For more information about the SycAp
menu, refer to the Tradenet MX System Center Manual 14.1, part number
B0086185104.)

Reload Button

When you press the reload button, the card reloads after two—three minutes,
using new data and information from the System Center. This generates a
non-maskable interrupt. Use this button when there is a problem with the data
loaded on the card. This button does not affect system operation. Pushing this
button is equivalent to using the Load Card Processor option from the System
Center Application (SycAp) menu. (Select Maintenance, Card, and Load
Card Processor. For more information about the SycAp menu, refer to the
Tradenet MX System Center Manual 14.1, part number B0086185104.)

3 Pairs of Receive/Transmit LEDs

The green LEDs are the transmit LEDs and the red LEDs are the receive
LEDs. These LEDs represent links to the SELCs. There is one receive/transmit
pair of LEDs for each SELC to which the ASIC is connected. When the top
receive/transmit pair is lit, it indicates the SELC in slot #15 is communicating
properly. When the middle pair is lit, it indicates the SELC in slot #16 is
communicating properly. When the bottom pair is lit, it indicates the SELC in
slot #17 is communicating properly.

Middle Three Feature Processor
LEDs

The three feature processor LEDs in the middle of the card should normally be
flashing green in the MX shuffle pattern.

LOS The loss of signal (LOS) LED is red and it is normally off. If it is lit red, it
indicates the T1 line is lost.

AIS The alarm indication signal (AIS) LED is red and it is normally off. If it is lit red,
it indicates all 1's are received.

RED The RED LED is normally off. If it is lit red, it indicates the other end cannot
receive a valid T1 signal.

YEL The YEL LED is normally off. If it is lit red, it indicates the other end reports a
loss of incoming signal.

FER The red frame error (FER) LED indicates excessive frame errors.
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LEDs and Buttons Description

BPV The bipolar violations (BPV) LED is red and it is normally off. If it is lit red, it
indicates excessive bipolar violations, or voltage spikes (noise).

LPBK The loopback (LPB) LED is red and it is normally off. It is used for remote
diagnostics by IPC Engineering.

Card Busy LED Normally, the card busy LED is unlit. If any of the 10 port LEDs are active or
busy, the card busy LED is lit red.

DXIC

The Digital Voice Recording (Record Groomer) feature uses the digital crossconnect card (DXIC) to optimize the
configuration of the E1 links that connect station interface cards (STI1Cs) and digital voice recording devices. It works
to assure that each E1 link to adigital recording device is used to maximum capacity; that is, up to 31 voice channels
plus one signalling channel.

There are no traffic or system loading implications. The DXICs occupy available TU line card slots. From the
hardware standpoint, the DXIC is functionally identical with the E1 master version of the multiple speaker interface
card (MSIC).

6-28 Tradenet MX Technical Reference Manual 14.1 May 1999




CARDS

The following figure shows the parts of the DXIC.
FIGURE 6-8 DXIC

@——— Ejector

Power LED (Green)

§—— Feature Processor LEDs
(Flashing Green)

Restart Button

Reload Button

Transmit LEDs (Green) ——— <——— Receive LEDs (Red)

Application Board

Feature Processor LEDs -
(Flashing Green)

LOS LED
(Green, Yellow, or Red)

Digital Link Status LEDs (Green) —jpm

Engineering Test Connector

Support Processor Board

Card Busy LED (Unlit or Red)
RAM Granddaughter Board

@@——  Ejector
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There are up to amaximum of five E1 links incoming into each DXIC, and up to four STICs per TU (terminal unit).
Input from any STIC can be allocated to any DXIC. The STIC uses logical channels 0-17. It does not transm
on physical channel 16; it uses physical channels 1-15 and 17-19. (The NICE call logger device also skips
channel 16.) The DXIC contains five, four-wire E1 interfaces. The input and output portions of the E1 are spli
five input E1 links interface to up to five STIC recording outputs—a maximum of 155 voice channels. Howeve
these E1 links are rarely used to full capacity.

FIGURE 6-9 E1 Facilities on a DXIC

STIC QOutputs DXIC Inputs DXIC Outputs
Channels Link Channels Channels Channels Channels Link
DXIC Cross Connections
STIC 1
E1 0-17 0-17 E1 To
0-30 0 0-30 | Interface Interface | 0 -30 0 Recording
(Only 0 -17 used, (RX) 18-30 (TX)  |All Channels Eqgpt
physical channels used
LAC 1-15 and 17-19)
16541
STIC 2 0-12
E1 El
0-30 1 0-30 | |nierface 0-5 Interface | ©-30 1 To
13-17 - Recording
(Only 0-17 used, (RX) 6-23 (TX) Al Channels Eqpt
physical channels used
LAC 1-15 and 17-19)
16583 24 - 30
STIC 3 0-17
To
0-30 2 0-30 EL £l 0-30 2 Recording
_ - Interface 0-11 Interface - > Eqpt
Ch Is0 - 29 or
(Only 0-17 used, (RX) T ir;r;z s other
physical channels
LAC 1-15 and 17-19) DXIC
16625 11-28
0-6
STIC 4
E1 El
0-30 3 0-30 Interface Interface | 030 3 Not
(?]nly o[lz usedl, Rx) | 7-17 (TX) Used
physical channels
LAC 1-15 and 17-19)
16567
STIC 5
El El
0-30 4 0-30 | | erface| 0-17 Interface | 030 4 Not
(Only 0 -17 used, TX Used
physical channels (RX) ™
LAC 1-15 and 17-19) c
ross-connect/
16709 Switching
LAC
DXic 17385

Typically, the five E1 input links have up to 18 channels in use, for a maximum of 90 channels. These 90 cha
can be concentrated onto three Eloutput links for connection to digital recording devices. Thus five under-uti
links can be concentrated onto three fully utilized links.
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Each E1 output link to a digital recording device is programmed to record voice channels from a STIC. The STIC
recorder output is hard-wired and therefore fixed. The allocation of voice channelsto output linksis performed by the
time slot interchange (TSI) chip on the DXIC. You allocate output links by making entriesin thei_groomer_card
tablein the System Center. For information about the System Center, refer to the Tradenet MX System Center Manual
14.1 (part number B0086185104).

When the DXIC is on a station with multiple ClearDeal speaker modules connected to a STIC with the recording
output using the DXIC, you can record audio at the voice recorder for every speaker module (BRI) on that station,
regardless of which talkback is pressed.

With the DXIC, you can mix traffic from the left and right handsets. Voice inputs to a recording device can be
handled in either of two ways:

¢ One voice channel is devoted to the voice input from each handset.

*  Optionally, the voice inputs from both handsets camised, and carried on one voice channel. Handset inpu

are mixed before mapping. (For more information, refer tdthdenet MX Technical Reference Manual 14.1,
part number B0108800003.)

This mixing is as follows.

FIGURE 6-10 Handset Mixing with the STIC

Record DSP Transmit Buffer

The mixing option is not provided for speakers, because their voice inputs are already mixed. You determine
method is to be adopted, and enable or disable mixing at each station that is equipped with two handsets. To ¢

Before Handset Mixing

Handset Input 1

Record DSP Transmit Buffer
After Handset Mixing

Handset Input 1 + Handset Input 2

Handset Input 2

Unused

Speaker Input 1

Speaker Input 1

Speaker Input 2

Speaker Input 2

Handset Input 3

Handset Input 3

Handset Input 4

Handset Input 4

Speaker Input 3

Speaker Input 3

Speaker Input 4

Speaker Input 4

Handset Input 5

Handset Input 5 + Handset Input 6

Handset Input 6

Unused

Speaker Input 5

Speaker Input 5

Speaker Input 6

VY\VVVYVV\

Speaker Input 6

disable mixing for a given station LAC, you update the station digital recording paramedeRecord for that
station LAC in thep_Station_Edit Group table. (For more information about the Iview tables, refer tdthdenet
MX System Center Manual 14.1, part number B0086185104.)
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Two tables are used in connection with the Digital Voice Recording (Record Groomer) feature:
« Thei_groomer_card table is used to add information or edit information about a single DXIC.

e Thei_groomer_view table is used to view information about all the DXICs in a Tradenet MX System. You
cannot edit the information in this table.

There are two typical implementations of the DXIC. In the figure below, E1 links run from each of five STICs t
DXIC, and from the DXIC to three recording devices. In each link, you use the System Center software to mar
from STICs to outputs to recording devices until all 31 channels are filled.

FIGURE 6-11 Typical Implementation of the DXIC

8 voice channels

STIC RECORDING
. DEVICE
31 voice
STIC 18 voice channels
31 voice
RECORDING
STIC -
y e ™ | oevice
sTic 18 voice channels
31 voice RECORDING
DEVICE
sTic 18 voice channels

The figure below shows the cascading of voice channels from one DXIC to another. If the final Ellink to a rec
device is not filled, traffic from an intermediate DXIC can be cascaded to the DXIC that is connected to the rec

device.
FIGURE 6-12 Implementation Using an Intermediate DXIC
2 voice channels
STIC
STIC 3 voice channels
9 voice channels Intermediate
STIC | DXIC
STIC /
6 voice channels
26 voice
STIC
6 voice channels
- 31 voice
DXIC L RECORDING
STIC ) - B
4 voice channels DEVICE

In this implementation:
e The intermediate DXIC receives input from the maximum of five STICs — 26 voice channels.

e The output of the intermediate DXIC is cascaded to the DXIC that is connected to the recording device.
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e The DXIC that is connected to the recording device also receives input from another STIC — four voice ch

« The EL1 link to the recording device contains 31 voice channels.

FLIC

The four-wire line interface card (FLIC) is a line card that interfaces between the digital switching center and f
four-wire lines. The FLIC is recommended for use with the digital turret only, although it can be used with the ¢
turret when there are limited drops with four-to-two conversion on a given four-wire circuit. When the analog t
are used they do not have separate receive and transmit talkpaths to the turret, as the digital turrets do: theref
will be some undesired sidetone added from the digital turret. This will not normally be a problem at a single si
multi-drop four-wire circuit, but can become a problem when there are multiple such drops on the same four-\
line. The digital turrets have completely separate digital transmit and receive talkpaths to the turret, so there i
potential for additional unwanted sidetone being added to the line.

Each FLIC has five ports (lines) numbered 0 to 4. The FLIC performs the following functions:
e interfaces to four-wire (analog) lines

« A/D and D/A conversion of voice
* on/off hook
e lamping

The cards also allow line level adjustments and provide sidetone to the MX handsets. All signals are passed tc
the SELC acting as an access switch in the TU and onwards to the applicable turrets.
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The following figure shows the parts of the FLIC.
FIGURE 6-13 FLIC

Green Ejector

Power LED (Green)

Feature Processor LEDs
(Flashing Green)

Restart Button

Reload Button

Transmit LEDs (Green) ————— <——— Receive LEDs (Red)

Application Board
ASIC Granddaughter Board

Feature Processor LEDs -
(Flashing Green)

LOS LED
(Green, Yellow, or Red)

AWM R O

Support Processor Board .not used

Engineering Test Connector

Card Busy LED (Unlit or Red)
RAM Granddaughter Board

§— Yellow Ejector
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The card LEDs help you to diagnose problems in your system. The following table describes the LEDs on the FLIC.
TABLE 6-10 FLIC LEDs and Buttons

LEDs and Buttons Description

Power LED The power LED is green. This LED is always on to indicate there is power to
the ASIC.

Top Three Feature Processor LEDs The three feature processor LEDs just below the white ejector should normally
be flashing green. (This pattern is called the MX shuffle.)

Restart Button When you press the restart button, the card restarts after 10-20 seconds,
using information stored on the card. This generates a hardware reset. Use
this button when the data on the card is correct. This button does not affect
system operation. Pushing this button is equivalent to using the Restart Card
option from the System Center Application (SycAp) menu. (Select
Maintenance, Card, and Restart Card. For more information about the SycAp
menu, refer to the Tradenet MX System Center Manual 14.1, part number
B0086185104.)

Reload Button When you press the reload button, the card reloads after two—three minutes,
using new data and information from the System Center. This generates a
non-maskable interrupt. Use this button when there is a problem with the data
loaded on the card. This button does not affect system operation. Pushing this
button is equivalent to using the Load Card Processor option from the System
Center Application (SycAp) menu. (Select Maintenance, Card, and Load
Card Processor. For more information about the SycAp menu, refer to the
Tradenet MX System Center Manual 14.1, part number B0086185104.)

3 Pairs of Receive/Transmit LEDs The green LEDs are the transmit LEDs and the red LEDs are the receive
LEDs. These LEDs represent links to the SELCs. There is one receive/transmit
pair of LEDs for each SELC to which the ASIC is connected. When the top
receive/transmit pair is lit, it indicates the SELC in slot #15 is communicating
properly. When the middle pair is lit, it indicates the SELC in slot #16 is
communicating properly. When the bottom pair is lit, it indicates the SELC in
slot #17 is communicating properly.

Middle Three Feature Processor The three feature processor LEDs in the middle of the card should normally be
LEDs flashing green in the MX shuffle pattern.
ASIC LED On the ASIC granddaughter card in the center of the card, there is an ASIC

LED just above the LOS LED. This LED is normally lit light green and it
indicates proper communication between the ASIC and application board.
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LEDs and Buttons Description

LOS LED This LED is normally lit green to indicate the card is loaded. If it is lit yellow, the
ASIC is in the process of receiving data from the System Center. If it is lit red,
the ASIC is not loaded.

5 Port LEDs The port LEDs are for the five ports, or lines, on the ASIC. The top port LED is
associated with port #1 (offset 0), the second port LED is associated with port
#2 (offset 1), and so on. When a port LED is lit red, it indicates the port is active
or busy. When a port LED is lit green, it indicates a call is ringing in on that port
(line). When a port LED is lit orange, it indicates a single key on a turret or
TradePhone MX is selected.

Card Busy LED Normally, the card busy LED is unlit. If any of the 10 port LEDs are active or
busy, the card busy LED is lit red.

French Alarm Board

French-approved MX Systems require that an alarm signal (the opening of alow-voltage loop circuit in the event of
an established alarm criteria) be forwarded to the local operating telephone company on afacility provided for this
purpose. The conventional Tradenet M X hardware does not support this, so an additional alarm board must be added
to each MX System installed in France.

The following figure shows the front view of the French alarm board.

FIGURE 6-14 Front View of the French Alarm Board
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The alarm board measures approximately 60 cm by 100 cm (2-3/8 inches by 4 inches).

The alarm circuit is normally a closed circuit. In the event the alarm circuit is open, the operating tel ephone company
will recognize this as afailure or dlarm mode. An established criteria of afailure of 25% or more of critical
components of the system will cause the alarm board to open this closed loop circuit.

Thefacility is delivered to the site over the demarcation wiring, using asingle pair of wires. This pair of wires
connects directly to two screw terminals on the alarm board. A local indication of alarmisared LED on the board.
There is no audible alarm on the alarm board. Normal System Center alarm reporting continues to occur, with the
familiar red window for alarms.

The alarm board receives power from a power connection to the backplane, using the sense connector on a backplane
to provide the 5V DC source.
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MSIC

The multiple speaker interface card (MSIC) connects remote speakers with the IPC Bridge D/A box. The MSIC
provides adigital output link that is used for remote speaker applications. The MSIC provides up to five digital links,
each having 24 digital audio channels, that can effectively provide 84 individua speaker channels per MSIC
installation. The digital link provided by the MSIC is not atrue T1 line and has no bearing on countrybase or
installation location, because the digital links provided are internal to the application and are not connected to the
telephone network. Thereisno E1 equivalent required for European installations.

Because the M SIC imposes a heavy traffic load on the system, it requires its own TU, except in the Compact system,
where MSICs can bein a TU with other cards. You can have up to four MSICsinaTU, giving you a maximum of
336 speaker channels. The MSIC provides digital link connections from the 25-pair backplane line connectors of the
TU. Each digital link requires four copper conductors, so multiple digital links can be routed through a single 25 pair
cable.

MSICs can be used in 6-plane systems with three SEL Cs or in 4-plane systems with two SEL Cs. A single MSIC can
support 84 maximum speaker calls, depending on planes and unique channd requirements.

The MSIC provides up to 5 digital links, each having 24 digital full-duplex audio channels, that are connected to a
digital-to-analog converter box (the IPC/Bridge D/A box) to convert the 24 digital channelsinto 24 full-duplex
analog channels. The lines can be used for audio transmission either in one direction or both directions. The analog
channels are four conductors providing two discrete paths, one pair for transmitting and one pair for receiving audio,
with 600 ohm termination requirements. A variety of analog speaker and microphone applications can then be
employed from the output of the MSIC.

Note Do not confuse the analog audio channels with a four-wire line. The four conductors for each analog
channel includes one discrete pair for transmit and one discrete pair for receive.

The MSIC'’s TU shelf is equipped with the same switch element hardware as other TU shelves. However, bec
the traffic requirements for the number of individual speaker calls, and the concentrated number of individual
being delivered using the MSIC, a special TU shelf is set aside for MSICs. Because of the concentration of sy
channels, this shelf is nearly empty.

Because of the concentration of speakers provided from one MSIC card, it is important to realize the potentia
problems in the unlikely event of a failure of the MSIC or its D/A box. There is no MSIC redundancy.
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The following figure describes the flow of information in a system with MSICs.
FIGURE 6-15 MSIC and D/A Box Signal Flow
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Onan MSIC TU, network redundancy is provided in an 6-plane configuration for 84 individual speaker calls.
Assuming asingle MSIC, in the event of failure of one SEL C, 56 ports are fully supported. In 4-plane configurations,
network redundancy is provided for 56 individual speaker cals. In this case, if one SELC on that shelf fails, 28 ports
are fully supported.
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The following figure shows the parts of the MSIC.
FIGURE 6-16 MSIC
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May 1999 Tradenet MX Technical Reference Manual 14.1 6-39



CARDS

The card LEDs help you to diagnose problems in your system. The following table describes the LEDs on the MSIC.
TABLE 6-11 MSIC LEDs and Buttons

LEDs and Buttons Description

Power LED The power LED is green. This LED is always on to indicate there is power to
the ASIC.

Top Three Feature Processor LEDs The three feature processor LEDs just below the white ejector should normally
be flashing green. (This pattern is called the MX shuffle.)

Restart Button When you press the restart button, the card restarts after 10-20 seconds,
using information stored on the card. This generates a hardware reset. Use
this button when the data on the card is correct. This button does not affect
system operation. Pushing this button is equivalent to using the Restart Card
option from the System Center Application (SycAp) menu. (Select
Maintenance, Card, and Restart Card. For more information about the SycAp
menu, refer to the Tradenet MX System Center Manual 14.1,

part number B0086185104.)

Reload Button When you press the reload button, the card reloads after two-three minutes,
using new data and information from the System Center. This generates a
non-maskable interrupt. Use this button when there is a problem with the data
loaded on the card. This button does not affect system operation. Pushing this
button is equivalent to using the Load Card Processor option from the System
Center Application (SycAp) menu. (Select Maintenance, Card, and Load
Card Processor. For more information about the SycAp menu, refer to the
Tradenet MX System Center Manual 14.1, part number B0086185104.)

3 Pairs of Receive/Transmit LEDs The green LEDs are the transmit LEDs and the red LEDs are the receive
LEDs. These LEDs represent links to the SELCs. There is one receive/transmit
pair of LEDs for each SELC to which the ASIC is connected. When the top
receive/transmit pair is lit, it indicates the SELC in slot #15 is communicating
properly. When the middle pair is lit, it indicates the SELC in slot #16 is
communicating properly. When the bottom pair is lit, it indicates the SELC in
slot #17 is communicating properly.

Middle Three Feature Processor The three feature processor LEDs in the middle of the card should normally be
LEDs flashing green in the MX shuffle pattern.
LOS LED This LED is normally lit green to indicate the card is loaded. If it is lit yellow, the

ASIC is in the process of receiving data from the System Center. If it is lit red,
the ASIC is not loaded.

5 Digital Link Status LEDs The MSIC provides five digital links. There is one LED to indicate status for
each of the links. Normally, the LED is lit green to indicate the MSIC is linked to
the D/A box and at least one station is assigned to a speaker on this link. If this
LED is unlit, it indicates the MSIC is not connected, or the MSIC is connected
but no speakers are assigned to any stations and the link is idle. If this LED is
flashing, it indicates the MSIC is connected but is in an alarm state. Alarms are
sent to the System Center.

Card Busy LED Normally, the card busy LED is unlit. If any of the speakers on any link is
assigned to a line, the card busy LED is lit red.
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The MSIC is not used for interfacing with the public network because it is not intended to interface to the public
telephone network. To allow for speaker expansion at a trader’s desk, you can distribute speaker channels by
populating a digital link (and its associated D/A box).

The following table describes to what TU slots are connected.
TABLE 6-12 MSIC Relation to Digital Links

MSIC Slot Digital Links P28P26 Line Connector
slot 5 link offsets 0—4 P28 1-20
slot 6 link offsets 0—-4 P28 21-40
slot 7 link offsets 0-4 P28 41-50 and P26 1-10
slot 8 link offsets 0-4 P26 11-30
slot 9 up to five more links? P26 31-50

a. Thesedigital link positions are shown for wiring position only, not to indicate
that there might be more than four MSICs per shelf.

Note  The maximum number of MSICs that you can equip in a single TU isfour.

When you use the DataMan tools to set up your database, the first MSIC is usually placed in slot 5 of the MS
However, MSIC can be installed in any line card position. Wiring for slots 5-9 is repeated for slots 10-14
(respectively). Refer to the line and wire reports for physical wire connections.

The MSIC provides the digital link which contains 24 voice channels. These 24 voice channels must be convi
from digital to analog to use with analog audio components. The IPC Bridge D/A box does this conversion.

The IPC Bridge D/A box (IPC Bridge part number ASSY0010) is shipped with one mini-DIN power connector
local power). The D/A box is made up of a T1 interface, a DSP, and 24 CODECSs. The DSP initializes the T1 ¢
according to the DIP switch settings upon reset. The DSP then continuously transfers acoustic data from the
chipset to the CODECs and from the CODECSs to the T1 chipset. The other function of the DSP is to monitor
conditions and to detect loop codes.

Note  Default MX database values employ ESF framing parameters for the (T1) digital link used between the
MS C and the D/A box.

The IPC Bridge D/A box provides:
* A-D and D-A conversion for 24 channels of a T1-type digital link

e 24 line-level 600 ohm two-pair (one pair transmit, one pair receive) analog interfaces
« DIP switch configurable for various T1 interfaces

e D4 and ESF framing

* AMI and B8ZS zero code suppression

« signaling bits forced to all 1s or all Os
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¢ red and yellow alarm LED indicators for digital link status
¢ local or remote power

The D/A box is 9.75 inches (24.8 cm) wide and 2.375 inches (6.0 cm) tall. The case measures 8.75 in. (22.0 c
but requires approximately 11 inches (28.0 cm) depth to include rear cable connections. The D/A box is in a |
metal enclosure with rubber feet.

Resetting the D/A box interrupts audio on the channels provided by that D/A box, but it re-synchronizes and
re-establishes audio within a second or two.

If the D/A box detects a loss of signal or a loss of synchronization (LOS), it lights the red alarm LED and trans
yellow alarm to the distant end. The D/A box must have clock synchronization for two seconds before it come:
this alarm state.

If the D/A box detects a yellow alarm from the distant end it lights the yellow alarm LED. The D/A box must h
clock synchronization for two seconds before it comes out of this alarm state.

The D/A box has the ability to detect loop up and loop down codes. This feature is useful for diagnostics, alth
is generally not used for MSIC implementation. If the D/A box receives a loop up code from the far end, it loop
(remote loop back) the link input such that the far end gets back whatever it transmits. The loop up code mus
present for five seconds before the D/A box loops back the digital link. If the loop down code is received for fi
seconds, the digital link is taken out of loopback.

Note  Only aloop down code, a receive carrier loss (RCL), or a power down takes the unit out of a loop up state.

For more information about loop up and loop down, contact IPC Bridge or IPC Systems Support Engineering
The LEDs on the D/A box are labeled on the front panel. The following table describes the LEDs on the D/A |
TABLE 6-13 D/A Box LED

Label Purpose

DSP or HB | This LED is green and represents the heart beat of the DSP. This LED should flash at a steady rate.

PWR This LED is green and indicates power status to the D/A box. This LED is normally lit steady green.

YA This LED is yellow and is the yellow alarm for T1/digital link; that is, it indicates yellow alarm is being

received from the far end.) This LED is yellow.

RA Red Alarm for T1/digital link. (Indicates LOS or RCL and that yellow alarm is being transmitted to the far

end.) This LED is red.

Note  Remoteloop back isindicated by the RA and the YA LEDs blinking simultaneously.

The rear panel of the D/A box has the following connections:
¢ T1 AND POWER—AmMp Champ 12-pair male connector

¢ POWER—Mini-DIN 5-pin connector (two conductors used)
e T1—RJ48C input 8-position modular jack, non-keyed
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¢ LINES 1-12—Amp 25-pair female connector w/ velcro restraint
e LINES 13-24—Amp 25-pair female connector w/ velcro restraint
FIGURE 6-17 D/A Box Rear Panel Connectors

(=—=>

LINES 1-12

T1AND POWER

=

LINES 13-24 POWER T1

The D/A box provides a total of 48 analog audio connections (24 discrete bi-directional ports), each providing
ohm termination. The audio inputs and outputs are silenced under the following conditions:
e during RESET or power up cycle (usually lasts a second or two)

« the reception of receive carrier loss (RCL)
« the reception of loss of synchronization (LOS)
« the reception of yellow alarm on the digital link

e during remote loop back mode

May 1999 Tradenet MX Technical Reference Manual 14.1 6-43



CARDS

Two 25-pair analog output connectors are provided on the back of the D/A box, for lines 1-12 and lines 13-2
two female amphenol connectors. Each 25-pair connector provides a total of 24 audio outputs (12 discrete p
analog transmit and analog receive) with 600 ohm termination.

FIGURE 6-18 LINES 1-12 Connector Pinout

66-Block 25-Pr Cable 25-pr/Amp Lead
i ) ) ) Connects to
Clip Color Code Pin-out Designation
1 WHT BLU
26 ™>IT Mic 1
2 BLU WHT 1 TXIR
3 WHT ORG
27 RvIT Speaker 1
4 ORG WHT 2 RVIR
5 WHT GRN
28 ™T Mic 2
6 GRN WHT 3 Tx2R
7 WHT BRN
29 Rv2T Speaker 2
8 BRN WHT 4 RV2R
9 WHT SLT ™3T
30 x Mic 3
10 SLT WHT 5 TX3R
11 RED BLU
31 RvaT Speaker 3
12 BLU RED 6 Rv3R
13 RED ORG 32 Tx4T Mic 4
14 ORG RED 7 Tx4R
15 RED GRN 33 RvaT Speaker 4
16 GRN RED 8 RvaR
17 RED BRN ™>T
34 Mic 5
18 BRN RED 9 TX5R
RV5T
19 RED SLT 35 Speaker 5
20 SLT RED 10 RvSR
TX6T
21 BLK BLU 36 Mic 6
2 BLU BLK 11 Tx6R
RV6T
23 BLK ORG 37 Speaker 6
24 ORG BLK 12 RVER
T>7T
25 BLK GRN 38 Mic 7
26 GRN BLK 13 TX7R
RV7T
27 BLK BRN 39 Speaker 7
28 BRN BLK 14 RVIR
TX8T
29 BLK SLT 40 Mic 8
30 SLT BLK 15 X8R
Rv8T
31 YEL BLU 41 Speaker 8
32 BLU YEL 16 Rv8R
Tx9T
33 YEL ORG 42 Mic 9
34 ORG YEL 17 xR
RvOT
35 YEL GRN 43 Speaker 9
36 GRN YEL 18 RVOR
TX10T
37 YEL BRN 44 Mic 10
38 BRN YEL 19 TXI0R
RV10T
39 YEL SLT 45 Speaker 10
40 SLT YEL 20 RVIOR
TXLLT
2 VIO BLU 46 Mic 11
42 BLU VIO 21 Tx1IR
RV11T
43 VIO ORG 47 Speaker 11
44 ORG VIO 22 Rv1IR
Tx12T
45 VIO GRN 48 Mic 12
6 GRN VIO 23 TXI2R
Rv12T
a7 VIO BRN 49 Speaker 12
48 BRN VIO 24 RvIZR
49 VIO SLT 50 n/c
50 SLT VIO 25
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The lines 13—-24 connector on the D/A box is similar to the lines 1-12 connector.

FIGURE 6-19 LINES 13-24 Connector Pinout

. Its wiring pinout is as follows

66-Block 25-Pr Cable 25-pr/Amp Lead
Clip Color Code Pin-out Designation Connects to
; BLUWHT 2 Bl Mic 13
i \ggg \CI)VI;?_ 227 Eﬁg; Speaker 13
I o e
; \I;V:I:Ir V?IF:I"\Ir 24? Exig Speaker 14
0 StTwHT 2 Byl Mic 15
n | pwey | | e
1 | oreRw 2 nasT o
s | mmow | W | s
R I e
;g SII_EER?IIE_; ig Eﬁ;:; Speaker 17
2 | BLuBK % rast Vo 12
gi gLRECI;T(E i; Eﬁgg Speaker 18
25 BLK GRN 38 TX19T Mic 10
26 GRN BLK 13 TX19R
g; SI;’(\‘ BBRLE i?; Eﬁg}; Speaker 19
2 | sore " T2 Vo 70
2; ;Ellj EELE ié Egg; Speaker 20
% | orover 1 TR o1
22 éERI;\l?(FET ig Eﬁg Speaker 21
® | v is Ll Mic 22
o | st % Rt Speater 22
2 | sovo 2 o Vic 23
ﬁ \gpgeo\ﬁg g; Egg; Speaker 23
o | cRwio 2 TR o 24
3; ;:SNB\;TS 2?1 gﬁig Speaker 24
49 VIO SLT 50 e
50 SLT VIO 25

The D/A box operatesfrom 48V DC @ 150 mA. Power can be connected using either the POWER connector
(mini-DIN), or if using remote power connections, using the T1L AND POWER connector. Because of the low power
consumption, heat and ventilation considerations for the D/A box installations are minimal.

The D/A box can be connected for remote power or local power. If remote power is used, then the remote power
connector (an AMP Champ 12-pair connector) is used to connect both power and the digital link to the D/A box. If
local power is used, then the local power connector (mini DIN) should be used for power and the RJ48C for the

digital link.
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Local power is connected to the POWER connector on the back of the D/A box using amini-DIN connector, whichis
provided with the D/A box.

TABLE 6-14 D/A Box Mini-DIN Connector

DIN Pin # Pin function
1 48V DC
2 not connected
3 48 V DC return
4 48V DC
5 48 V DC return

Note

If using the T1L AND POWER connector, do not use the local POWER connector and do not use the T1

connector.

12-pair connection also contains the digital link connection.

TABLE 6-15 D/A Box Connections

Pin Name Pin # Pin Name Pin #
T1 Out Tip 1 T1 Out Ring 13
T1In Tip 2 T1 In Ring 14
n/c 3 n/c 15
n/c 4 n/c 16
n/c 5 n/c 17
n/c 6 n/c 18
48V DC 7 48 V DC Return 19
48V DC 8 48 V DC Return 20
48V DC 9 48 V DC Return 21
48V DC 10 48 V DC Return 22
48V DC 11 48 V DC Return 23
48V DC 12 48 V DC Return 24

The D/A box can be powered remotely using the 12-pair Amp Champ connection to the rear of the D/A box. This

Note

If using the T1L AND POWER connector, do not use the local POWER connector and do not use the T1

connector.
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DIP switches are provided on the front panel of the D/A box for configuration settings. The DIP switches are read
upon reset only. If the DIP switches are changed, the RESET button must be pressed for the new settings to take
effect. Below are the default DIP switch settings on the D/A box, for MSIC applications, using ESF (MX default),
shown in these tablesin bold typeface: TABLE 6-16 DIP Switch 2 Options on page 6-47, TABLE 6-17 DIP Switch 3
Options on page 6-48, and TABLE 6-18 Line Build-Out Options of DIP Switch 3 on page 6-48.

FIGURE 6-20 Default DIP Switch Settings for MSIC

DIP Switch Reference

RESET  SWITCH 2 SWITCH 3 LEDS

@ [F0055000) B - 03000000

12345678 D:opp 7

s 'UO
520
»<Q
>0

Shown above is ESF framing, B8ZS coding, loop code detection
disabled, signalling disabled and 0dB line build out.

DIP switch 2 is an 8-switch package. Its switches configure the digital link parameters.

TABLE 6-16 DIP Switch 2 Options

Switch 2 Function ON OFF

8 Framing Select D4 ESF

7 Zero Code Suppression AMI B8ZS

6 Force Signaling Bits (ones or zeroes) SIG BITS=1s SIG BITS=0s
5 Loop Code Detection Enabled Disabled

4 Robbed Bit Signaling Enabled Disabled

3 Yellow Alarm Type (D4 Only, see text) | Standard Frame Bits
2 Not Used X

1 Not Used X
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TABLE 6-17 DIP Switch 3 Options

Switch 3 Switch Name ON OFF
8 Not Used X
7 Not Used X
6 Not Used X
5 Not Used X
4 Mod for Rev. 01 D/A Box (4db mod) only Rev. -01 only Normal
3 Line Build Out 0 (see TABLE 6-18 Line Build-Out Options of DIP Switch | 1 0
3 on page 6-48
2 Line Build Out 2 (see TABLE 6-18 Line Build-Out Options of DIP Switch | 1 0
3 on page 6-48
1 Line Build Out 2 (see TABLE 6-18 Line Build-Out Options of DIP Switch | 1 0
3 on page 6-48

DIP settings on switch 3 affect the line length of the digital link.

Other applications for the D/A box can use other DIP3 settings (future only).

TABLE 6-18 Line Build-Out Options of DIP Switch 3

SW3-3 SW3-2 SW3-1 Line Length of Digital Link
0 0 0 0 to 133 feet / CSU 0dB / MSIC
0 0 1 133-266 feet
0 1 0 266-399 feet
0 1 1 399-533 feet
1 0 0 533-655 feet
1 0 1 CSU -7.5dB
1 1 0 CSU -15dB
1 1 1 CSU -22dB

The MSICs, in one direction, are connected to the MX by way of the MX backplane/system’s bus and in turn
SELCs acting as access switches. In the other direction, the MSIC is connected to some number of D/A boxes
of digital links.

Note

The digital links on the MSIC are for internal use only and are not suitable for interfacing directly to a
central office (CO).

The output of the D/A boxes are connected to the remote speakers which are distributed to the station desk I
The number of remote speakers installed at each station is variable and can range from none to 24.
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In addition to the M SIC to remote speaker path, there isthe MX to station equipment path. In the latter case, the MX
is connect to the individua stations in traditional fashion: distribution panel to the station modules by way of the
turret cable.

Note  The MSC data/voice path is not connected, in any physical or electrical way, to the MX station equipment
data/voice path.

The following figure shows a simplified view of the MSIC, shown with a speaker module. Notice that the individual
speakers listed start at number 9, which would be the case if an 8-channel Tradenet MX speaker module were also
used for thisturret position.

FIGURE 6-21 MSIC Application, Simplified View

Access

. MSIC
Switches

Z» D/A Box

Dlgital Link

MX Backplane

‘ Distribution Panel ‘

A

' Remote Speakers '
9 10 11 22 23 24

| — |

Digital Turret Cable . .

Digital Station Equipment

While the remote speakers and the station equipment are physically in the same location, the data/voice paths are
different.

Note  If the BRIC/MSC loads while thei_remote _speaker table is being saved, the remote speaker data might not
be downloaded to the card.
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NEMC, NESC, NTMC, NTSC

The networking cards are used for the line networking feature. The networking card supports up to 30 E1 channels or
24 T1 channels and can be either master or slave. The networking card has four different configurations:
¢ NTMC—T1 where the connection is master

¢ NTSC—T1 where the connection is slave
« NEMC—E1 where the connection is master
+ NESC—E1 where the connection is slave

Master cards provide clock source, slave cards get their clocking from the master source. Tradenet MX Syst
normally get their clock source from the CO. Therefore, in general, you should not need T1 or E1 master netv
cards, only T1 and E1 slave cards. The T1 master cards look identical to the T1 slave cards, except for the s
the ejector. Likewise, for E1 master and slave cards.

You cannot mix T1 and E1 networking cards on the same TU.
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The following figure shows the parts of the T1 master/dave networking card.
FIGURE 6-22 T1 Master/Slave Networking Card

C -_ White/Red Ejector With Label
(1 Power LED (Green)
a
a l«@—— Feature Processor LEDs
| (Flashing Green)
@ Restart Button
@ Reload Button
OO
Transmit LEDs (Green) ——— OO <——— Receive LEDs (Red)
- ooy
I Application Board
[ O
Feature Processor LEDs - Hgn
(Flashing Green)
L OO
Loss of Sync —»-| LOS (|
All Ones — | Als (|
Red Alarm —— | RED (|
Yellow Alarm ——p»| YLO ‘
Loop Up ——»={LOOPC_| .
| I ]
e Engineering Test Connector
Support Processor Board "
Card Busy LED (Unlit or Red) _a@
RAM Granddaughter Board —
D E— j
(] Gray Ejector
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The following figure shows the parts of the E1 master/slave networking card.
FIGURE 6-23 E1 Master/Slave Networking Card

l White/Red Ejector With Label
il

q I
[ |
- Power LED (Green)
a
a «@—— Feature Processor LEDs
] (Flashing Green)
@ Restart Button
@ Reload Button
— ool —
Transmit LEDs (Green) ————» OO0 <—— Receive LEDs (Red)
L ooy
I Application Board
[ |
Feature Processor LEDs - Hgn
(Flashing Green)
| 4 O
Red Alarm —— | RED (|
Loss of Frame ——| LoF (|
Allones ——p»| Als (|
Remote Alarm ——pp» REM
Bit Error Rate ———»~| BER (| . .
| I ]
" Engineering Test Connector
Support Processor Board "
Card Busy LED (Unlit or Red) @
RAM Granddaughter Board —
e B— j
(] Gray Ejector
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The card LEDs help you to diagnose problems in your system. The following table describes the LEDs on the

networking card.

TABLE 6-19 Networking Card LEDs and Buttons

LEDs and Buttons

Description

Power LED

The power LED is green. This LED is always on to indicate there is power to
the card.

Top Three Feature Processor LEDs

The three feature processor LEDs just below the white ejector should normally
be flashing green. (This pattern is called the MX shuffle.)

Restart Button

When you press the restart button, the card restarts after 10-20 seconds,
using information stored on the card. This generates a hardware reset. Use
this button when the data on the card is correct. This button does not affect
system operation. Pushing this button is equivalent to using the Restart Card
option from the System Center application menu. (Select Maintenance, Card,
and Restart Card. For more information about the SycAp menu, refer to the
Tradenet MX System Center Manual 14.1, part number B0086185104.)

Reload Button

When you press the reload button, the card reloads after 2—3 minutes, using
new data from the System Center. This generates a non-maskable interrupt.
Use this button when there is a problem with the data loaded on the card. This
button does not affect system operation. Pushing this button is equivalent to
using the Load Card Processor option from the System Center Application
(SycAp) menu. (Select Maintenance, Card, and Load Card Processor. For
more information about the SycAp menu, refer to the Tradenet MX System
Center Manual 14.1, part number B0086185104.)

Three Pairs of Receive/Transmit
LEDs

The green LEDs are the transmit LEDs and the red LEDs are the receive
LEDs. These LEDs represent links to the SELCs. There is one receive/transmit
pair of LEDs for each SELC to which the ASIC is connected. When the top
receive/transmit pair is lit, it indicates the SELC in slot #15 is communicating
properly. When the middle pair is lit, it indicates the SELC in slot #16 is
communicating properly. When the bottom pair is lit, it indicates the SELC in
slot #17 is communicating properly.

Middle Three Feature Processor
LEDs

If present, the three feature processor LEDs in the middle of the card should
normally be flashing green in the MX shuffle pattern.

(T1) LOS, AIS, RED, YLO, LOOP
(E1) RED, LOF, AIS, REM, BER

If the database does not match the hardware installed, these five LEDs will
blink in a walking pattern.

Card Busy LED

Normally, the card busy LED is unlit. If any channel on any link is in use to a
line, the card busy LED is lit green.

PLIC

There are two basic analog line interface cards, the analog line interface card (ALIC) for common battery (dialtone)
lines, and the private line interface card (PLIC) for dry private lines. (See ALIC on page 6-13.) PLICs do not initiate
voice paths, but voice paths are their destination. The 7.68 mbits from the access switch cards are converted by a
dedicated link interface integrated circuit to a 6.144 MHz data stream that is fed through the switch port of the card.
There, channels containing data packets are switched to the feature processors for control purposes, and the voice
channels are switched on to the DSP. If amulti-party conference isinvolved on any channel, the DSP compresses the
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resulting greater-than-13-bit-word back to 13 bits nominal magnitude. Any other digital processing isalso handled by
the DSP. Because of this, it is possible for IPC Engineering to alter levels by changing simple algorithms. After the
DSP processes the 6.144 MHz data stream (which will contain some empty channels), it provides a2.048 MHz
m-law data stream as its output.

Dual subscriber line access circuits (DSLACSs) terminate the 2.048 MHz data stream from the DSP. Each DSLAC
codes and decodes each of two channels to a two-wire analog voice circuit. The two-wire analog voice circuit is
provided to the public network using atransformer and a complex impedance circuit. The complex impedance circuit
isformed in part by discrete terminating components and in part by digital manipulation performed by the DSLAC.

On PLICS, ring generator switching circuits are incorporated as part of the line termination. You can dial on the
network in one of two ways: dual tone multi-frequency (DTMF), used throughout North America, and by truck
carriers and pax elsewhere; and dial pulse (also called out pulse in the USA and loop disconnect in the UK).

The PLIC and the ALIC are physically identical (except for the color of the top gector).

The PLIC isaline card that interfaces between the digital switching center and 10 private lines. PLICs are used with
dry manual lines (no loop current present). Each card has 10 ports (lines) numbered O to 9. A ring generator in the
cabinet or triplet suppliesring to the PLIC.

The PLIC performs the following functions:
« interfaces to manual ringdown lines (known as Figure#2 in the UK)

e A/D and D/A conversion of voice
e ring detection

* hold

« on/off hook

e lamping

« signaling—automatic and manual

All signals are passed to or from the SELC acting as an access switch in the TU and onwards to the applicabl
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The following figure shows the parts of the PLIC.
FIGURE 6-24 PLIC

ASIC Granddaughter Board v

Yellow Ejector

Power LED (Green)

Feature Processor LEDs
(Flashing Green)

Restart Button

Reload Button

Transmit LEDs (Green) ———— <——— Receive LEDs (Red)

Application Board

Feature Processor LEDs -
(Flashing Green)

N

LOS LED

(Green, Yellow, or Red) ~@—— Port LEDs (Red or Green)

Support Processor Board

Engineering Test Connector

Card Busy LED (Unlit or Red)
RAM Granddaughter Board

@—— Yellow Ejector
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The card LEDs help you to diagnose problems in your system. The LEDs are as follows starting at the top LED:

TABLE 6-20 PLIC LEDs and Buttons

LEDs and Buttons

Description

Power LED

The power LED is green. This LED is always on to indicate there is power to
the PLIC.

Top Three Feature Processor LEDs

The three feature processor LEDs just below the white ejector should normally
be flashing green. (This pattern is called the MX shuffle.)

Restart Button

When you press the restart button, the card restarts after 10-20 seconds,
using information stored on the card. This generates a hardware reset. Use
this button when the data on the card is correct. This button does not affect
system operation. Pushing this button is equivalent to using the Restart Card
option from the System Center Application (SycAp) menu. (Select
Maintenance, Card, and Restart Card. For more information about the SycAp
menu, refer to the Tradenet MX System Center Manual 14.1, part number
B0086185104.)

Reload Button

When you press the reload button, the card reloads after two-three minutes,
using new data and information from the System Center. This generates a
non-maskable interrupt. Use this button when there is a problem with the data
loaded on the card. This button does not affect system operation. Pushing this
button is equivalent to using the Load Card Processor option from the System
Center Application (SycAp) menu. (Select Maintenance, Card, and Load
Card Processor. For more information about the SycAp menu, refer to the
Tradenet MX System Center Manual 14.1, part number B0086185104.)

3 Pairs of Receive/Transmit LEDs

The green LEDs are the transmit LEDs and the red LEDs are the receive
LEDs. These LEDs represent links to the SELCs. There is one receive/transmit
pair of LEDs for each SELC to which the ALIC is connected. When the top
receive/transmit pair is lit, it indicates the SELC in slot #15 is communicating
properly. When the middle pair is lit, it indicates the SELC in slot #16 is
communicating properly. When the bottom pair is lit, it indicates the SELC in
slot #17 is communicating properly.

Middle Three Feature Processor
LEDs

The three feature processor LEDs in the middle of the card should normally be
flashing green in the MX shuffle pattern.

ASIC LED On the ASIC granddaughter card in the center of the card, there is an ASIC
LED just above the LOS LED. This LED is normally lit light green and it
indicates proper communication between the ASIC and application board.
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LEDs and Buttons Description

LOS LED This LED is normally lit green to indicate the card is loaded. If it is lit yellow, the
PLIC is in the process of receiving data from the System Center. If it is lit red,
the PLIC is not loaded.

10 Port LEDs The port LEDs are for the 10 ports, or lines, on the PLIC. The top port LED is

associated with port #1 (offset 0), the second port LED is associated with port
#2 (offset 1), and so on. When a port LED is lit light red, it indicates the port is
active or busy. When a port LED is lit light green, it indicates a call is ringing in
on that port (line). When a port LED is lit light orange, it indicates the signal key
on the turret was selected.

Card Busy LED Normally, the card busy LED is unlit. If any of the 10 port LEDs are active or
busy, the card busy LED is lit red.

QsSIC

The QSIC isa CPIC with a different software load (QSIP). The QSIC provides the interface between a QSIG PBX
and the MX System. The QSIC layout and its LEDs are equivalent to those on the CPIC. (See CPIC on page 6-18.)

S2I1C

Series || interworking cards (S2IC) can be used to translate between Tradenet MX equipment and Tradenet or Series
Il equipment. The S2I1Cs do not directly interface with outside telephone lines, rather they interface with
installer-defined lines already terminated on Series |1 or Tradenet line cards, or on IPC universal interface cards. The
Series |l and universal line cards do not provide a safety barrier on the line card, unlike Tradenet MX line cards, so
this barrier is provided on the S2ICs. The Series |1 dialtone line card (S2DC) handles 10 dialtone lines, and the Series
[l private line card (S2PC) handles 10 manual ringdown lines. These cards are functionally interchangeable Series |
interworking cards (S2IW), except that S2PCs and S2DCs do not support mixing of line types on a single card.

In aSeries |l or Tradenet system, the S2DCs and S2PCs act as aturret, allowing direct accessto lines terminated on
Series |1-compatible line cards. The S2DCs and S2PCs can also be used to access lines terminated on the IPC
universal interface card. This allows the MX System to share lines with Series |, early Centremax, and other IPC
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products, as well as with any 1A2-compatible products from other manufacturers. In addition, variations on the
universal line card are available to share lines with certain products, from other manufacturers, that are not 1A2
compatible: Contact IPC Systems Support Engineering for further information.

Note  Because earlier IPC products cannot select a line from the MX System, it is not cost efficient to terminate
lines on the MX System and then hand them off to the earlier systems through an 2DC or S2PC. Therefore,
lines can be terminated on Series |1 only and bridged to the MX System. Lines cannot be terminated on the
MX System and bridged to Series|l.

FIGURE 6-25 S2PC or S2DC Card Usage

IPC Proprietary SlI Signal Series Il System
Series || % ‘
i ® Slave
Line Card 2ard
Central
Office
IPC Universal ® Tradenet MX System
Interface Card
Series ||
Interworking
Card S2IC

Standard 1A2 Signal

Series | or any
1A2 system

IPC Proprietary EPC* Signal

Early Centremax
and EPC

*EPC (Exchange Phone Conversion) was the keyset system developed before Centremax, and was
based on the Exchangefone. EPC used a signalling convention like 1A2, but with DC voltages only,
to signal between the line cards and the station equipment. Early CentreMax also used this convention.

The S2DC and S2PC can be plugged into any spare line card slot on the TU. It replaces a standard ALIC or PLIC.
The S2DCs and S2PCs both provide and detect the common mode voltage used in Series Il to communicate between
the line card and the station equipment. This voltageis aDC leve, referenced to ground, that is imposed equally on
both tip and ring, or common mode. The line cards and station equipment send each other different common mode
voltages to define the status of the line and to control the line status. These voltages are arranged so that any station
can aways override any line status voltage from aline card, to command the line card to seize the line.

The S2DC and S2PC is connected in parallel to the OUTS of the existing Series | line cards or universal line
interface cards. When a Series || turret accesses a line, the common mode voltage change is detected by the S2IC,
which signals the turrets on the MX System. If aturret in the MX System accesses aline, it generates the proper
common mode voltage that signals the Series 1 turret.

The S2DC and S2PC provide and read Series |1 signalling to perform the following functions on Series |1 line cards
or on universal interface cards:
e analog voice communication

e ring detection

e« common lamping and call supervision

6-58 Tradenet MX Technical Reference Manual 14.1 May 1999



CARDS

« hold
« on/off hook
e ring generation

The S2DC and S2PC convert the analog Series Il signal to digital control as used in the MX System. All signe
passed to or from the SELC acting as an access switch in the TU and onwards to the applicable turrets.
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The following figure shows the parts of the S2DC and S2PC.
FIGURE 6-26 S2DC and S2PC

ASIC Granddaughter Board v

Red Ejector

Power LED (Green)

Feature Processor LEDs
(Flashing Green)

Restart Button

Reload Button

Transmit LEDs (Green) ———— <——— Receive LEDs (Red)

VvV DC

Feature Processor LEDs -
(Flashing Green)

[N

N

LOS LED

(Green, Yellow, or Red) ~@—— Port LEDs (Red or Green)

Support Processor Board

Engineering Test Connector

Card Busy LED (Unlit or Red)
RAM Granddaughter Board

@— Yellow Ejector
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The card LEDs help you to diagnose problemsin your system. The LEDs are as follows starting at the top LED:
TABLE 6-21 S2DC and S2PC LEDs and Buttons

LEDs and Buttons Description

Power LED The power LED is green. This LED is always on to indicate there is power to
the PLIC.

Top Three Feature Processor LEDs The three feature processor LEDs just below the white ejector should normally
be flashing green. (This pattern is called the MX shuffle.)

Restart Button When you press the restart button, the card restarts after 10-20 seconds,
using information stored on the card. This generates a hardware reset. Use
this button when the data on the card is correct. This button does not affect
system operation. Pushing this button is equivalent to using the Restart Card
option from the System Center Application (SycAp) menu. (Select
Maintenance, Card, and Restart Card. For more information about the SycAp
menu, refer to the Tradenet MX System Center Manual 14.1, part number
B0086185104.)

Reload Button When you press the reload button, the card reloads after two—three minutes,
using new data and information from the System Center. This generates a
non-maskable interrupt. Use this button when there is a problem with the data
loaded on the card. This button does not affect system operation. Pushing this
button is equivalent to using the Load Card Processor option from the System
Center Application (SycAp) menu. (Select Maintenance, Card, and Load
Card Processor. For more information about the SycAp menu, refer to the
Tradenet MX System Center Manual 14.1, part number B0086185104.)

3 Pairs of Receive/Transmit LEDs The green LEDs are the transmit LEDs and the red LEDs are the receive
LEDs. These LEDs represent links to the SELCs. There is one receive/transmit
pair of LEDs for each SELC to which the ALIC is connected. When the top
receive/transmit pair is lit, it indicates the SELC in slot #15 is communicating
properly. When the middle pair is lit, it indicates the SELC in slot #16 is
communicating properly. When the bottom pair is lit, it indicates the SELC in
slot #17 is communicating properly.

Middle Three Feature Processor The three feature processor LEDs in the middle of the card should normally be
LEDs flashing green in the MX shuffle pattern.
ASIC LED On the ASIC granddaughter card in the center of the card, there is an ASIC

LED just above the LOS LED. This LED is normally lit light green and it
indicates proper communication between the ASIC and application board.

LOS LED This LED is normally lit green to indicate the card is loaded. If it is lit yellow, the
PLIC is in the process of receiving data from the System Center. If it is lit red,
the PLIC is not loaded.

VvV DC This green LED flashes green 50 times per minute when the 6 V DC supply is
properly connected.
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LEDs and Buttons Description
Second CPU This red LED rapidly flashes red when the second CPU is loaded.
10 Port LEDs The port LEDs are for the 10 ports, or lines, on the S2DC or S2PC. The top

port LED is associated with port #1 (offset 0), the second port LED is
associated with port #2 (offset 1), and so on. When a port LED is flashing red,
it indicates the port is active or busy. When a port LED is flashing green, it
indicates a call is ringing in on that port (line). When a port LED is lit steady red,
it indicates the line is on hold.

Card Busy LED Normally, the card busy LED is unlit. If any of the 10 port LEDs are active or
busy, the card busy LED is lit red.

Universal Line Cards

The universal line card allows the MX System to share lines with Series |, early Centremax, and other IPC products,
as well as with any other manufacturer’'s 1A2-compatible products. Two modified universal line cards are ava
to permit interworking with V-Band VK6000 and VK7000 station equipment.

The V-Band private line interface offers on-card private line on hold and automatic ringdown. Because this ca
an extra jumper that allows it to be used with 1A2 lines rather than V-Band lines, these on-card features can |
with Series 1l and 1A2 lines if so desired. Note that when the V-Band private line card is used, the line must |
configured at the station as a dialtone (exchange) line.

Along with the universal line cards, one interrupter card needs to be installed. The interrupter card is plugged
right hand slot on the shelf (as viewed from the front), with the line cards occupying the remaining fifteen slot

All cards are plugged in with their component sides facing to the left. The line card slots are numbered as follo
left hand slot is designated as slot #1, the next slot #2, all the way to slot #15 which is adjacent to the interrup

The terminal block on the backplane is used for power and ring generator inputs to the universal line card she
power needed to support this shelf is as follows:
e +12VDC @ 10 amps

e -24VDC @ 5amps

e« 10VAC @ 10 amps

e ring generator (75-100 V AC @ 20 or 30Hz) @ 0.5 amps

For interfacing to V-Band equipment, the 10 V AC connection is not used.

The universal line card can be used to interface IPC's Tradenet or Tradenet MX System to Series Il, EPC anc
equipment. Each universal line card interfaces to two dialtone lines.
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The top three LEDs (amber, yellow, and green) are the LEDsfor circuit A of the universal line card. The bottom three
LEDs (amber, yellow, and green) arethe LEDsfor circuit B. The following table shows the status indications for each
of these LEDs.

TABLE 6-22 Universal Line Card LED Indications

Status Amber LED Yellow LED Green LED
idle off off off
incoming on off off
active off off on
hold off on off

Thetwo center LEDs indicate that there is power to the board, and that the fuses are installed properly and not blown.
The upper of thetwo LEDsisfor 10V AC. The lower of these LEDsisfor 12V DC (power for the card).

The manual ringdown/dialtone jumpers are located in the center of the card. These sets of two five-conductor jumpers
must always be moved as a pair, although it is not necessary to have both lines on the card set the same way. The M
position is used with manual ringdown lines, and the D position is for dialtone (exchange) lines.

The defeat jumpers are located at the top of the card. These jumpers, when removed, continually place an additional
load on CO tip and ring during 1A2/V-Band operation. These jumpers were intended for use with antiquated 1A2
style keysets, where A-lead does not adequately trail the loss of loop current while acquiring ahold state. The default
jumper setting isinstalled, and they should remain installed whenever possible. If the jumpers are not installed,
reduced volume at the turret occurs.

The option jumpers, located next to the manual ringdown/dialtone jumpers, can be set as follows:
* short/long hold (hold abandon)

e ring time-out
e ring bit override
e orator cutoff

Short/long hold jumper (hold abandon): This jumper (SH) is installed for short hold abandon (20 ms) and remo
long hold abandon (500ms). The default jumper setting is 500 ms.

Ring time-out jumpers: These four jumpers provide ring time-out values of 10 seconds (10), 20 seconds (20),
seconds (30), or infinite ring (INF). Install only one jumper for the desired ring time-out. If no jumper is installec
ring time-out value is 30 seconds. The default jumper setting is 10 seconds.

Ring bit override jumpers: These three jumpers (1A2, EPC, and Sll) override the ring delay/interrupted ring fe
When installed, these jumpers provide continuous ring for Tradenet Systems, Tradenet MX Systems, and Se
systems, and interrupted ring for V-Band equipment (EPC), at whatever the ring time-out jumpers are set for.
default jumper setting is all jumpers removed.

Continuous cutoff jumpers: These two jumpers (OP1 and OP2) are used to provide continuous Orator whethe
active or inactive. Removed, these jumpers provide Orator cutoff when the line is active. The default jumper se
all jumpers installed.

Note  Both OP1 and OP2 jumpers must be removed or installed together or noise will result.
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The eight-position switches can be set to provide incoming ring and lamping delay to the turrets. The switches can be
set to provide different incoming ring delays, for each different station type connected. Each DIP switch setting
represents a delay of one ring cycle (six seconds).

For example, to delay incoming ring to a V-Band turret by two rings, set the switch labeled EPC to the following
setting:
e switches 1 and 2 off

* switches 3-8 on

To control incoming ring delay to the Tradenet System or Tradenet MX System, use the switches labeled SlI.
delay is required, all switches are turned on. The default setting is all switches in the on position.

There are two universal line cards that have been modified to operate with V-Band VK-6000 or VK-7000 stati
equipment.

V-Band uses a special hold wink flutter, that can be provided on a shelf-by-shelf basis by using the interruptel
This card interferes with EPC lamping, preventing EPC sets from sharing lines with VV-Band equipment that re
the flutter.

Note that the EPC lamp lead can replace the 1A2 A-lead normally carried in connectors J17-J22. On the V-B
dialtone card, which is otherwise identical to the universal line card, the jumper shown does not exist, and the
permanently set for EPC lamping. Because the V-Band private line on hold card does provide features not av
on other 1A2 line cards, it has been designed to be jumpered for either V-Band or 1A2 use.

The hold flutter used in V-Band systems appears as erratic lamping on an EPC: for this reason, it is not advise
EPC sets when these cards are used with V-Band stations, and the V-Band private line on hold interrupter ca
installed.

As stated for the universal line card, do not connect an incoming line to both the EPC and 1A2 CO tip and rin
on either V-Band compatible card: either can be used, but not both.

The universal line card, VB, can be used to interface IPC's Tradenet and Tradenet MX Systems to V-Band'’s V
and VK 7000 equipment. Each universal line card interfaces to two dialtone lines. The only difference in this ¢
LED indications is that the 10 V AC LED can not be lit, because the card does not use 10 V AC lamping. In e
other respect, this card is identical to the universal line card. This card differs from the standard universal line
only in that the EPC lamp is permanently connected to the 1A2 lamp out, thus providing a V-Band compatible
in a single cable, rather than requiring that both the EPC and 1A2 cables be cut down and cross connected t«
When 1A2 is required, use the conventional universal line card.

The only difference in this card’s LED indications is that the 10 V AC LED might not be lit, because the card c
not use 10 V AC lamping. In every other respect, this card is identical to the universal line card.

The universal line card, VB private, provides private line on hold and automatic ringdown. By moving the VB/
jumper, it can be used to interface IPC’s Tradenet and Tradenet MX Systems to V-Band’s VK 6000 and VK 7(
equipment, or to 1A2 lines. Each card has two lines.

This card appears to the station equipment as a dialtone line card. Therefore, all station equipment on the line
set for a dialtone line, regardless of whether the card is jumpered for V-Band or 1A2 lines. This card puts a p!
line on an apparent hold whenever it receives a dialtone hold command from the station equipment. Therefor
A-lead, normally used for signalling private lines, cannot be used to signal on this card. The only available sic
is an automatic 15 second ring burst provided by this card whenever the line is seized. To ring the line again,
must be dropped and re-seized.

Note  Always set the station equipment to dialtone when using this card.
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The two-position option jumpers can be set as follows:
e ring time-out

e ring bit override
e Orator cutoff

e Orator ringburst mute

Note  Thefollowing jumpers are three pin two-position jumpers. The two possible settings are the 1 and 2 position
(on), and the 2 and 3 position (off).

The four ring time-out jumpers provide ring time-out values of 10 seconds (JP6 and JP15), 20 seconds (JP5 :
JP16), 30 seconds (JP4 and JP17), or infinite ring (JP7 and JP14). Set only one jumper to the 1 and 2 positio
(Selected) for the desired ring time-out. The default jumper setting is 10 seconds.

The ring bit override jumpers (1A2, EPC, and SlI) override the ring delay/interrupted ring feature. When placed
1 and 2 positions these jumpers provide continuous ring for Tradenet and Tradenet MX Systems, and interrup
for V-Band equipment (EPC), at whatever the ring time-out jumpers are set for. The default jumper setting is
jumpers in the 2 and 3 position.

Note  The 1A2 jumper cannot be used when interfacing with the V-Band equipment. Leave in the 2 and 3 position.

The two Orator cutoff jumpers (JP9 and JP10 for circuit A, and JP12 and JP11 for circuit B) when placed in po
1 and 2, are used to provide continuous Orator, regardless of the status of the line. Placed in the 2 and 3 positi
these jumpers provide Orator cutoff when the line is active. The default jumper setting is all jumpers in 1 and
position (installed).

Note  Both Orator cutoff jumpers, for each circuit must be removed or installed together, or noise will result.

These two jumpers (JP23 and JP24 for circuit A, and JP22 and JP21 for circuit B) when placed inthe 1 and 2 y
ringburst is audible on the monitoring Orator during ringdown. When placed in the 2 and 3 position these jum|
mute the audible ringburst.

Note  Both Orator ringburst mute jumpers for each circuit must be removed or installed together, or noise will
result.

The eight-position switches can be set to provide incoming ring and lamping delay to the turrets. The switches
set to provide different incoming ring delays, for each different station type connected. Each DIP switch settin
represents a six second count.

For example, to delay incoming ring to a V-Band turret by two rings (12 seconds), set the switch labeled EPC
following setting:
e switches 1 and 2 off

* switches 3-8 on

To control incoming ring delay to the Tradenet and Tradenet MX Systems use the switches labeled SlI. If no ¢
required, all switches are turned on. The default setting is all switches in the on position.
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The following figure is a block diagram of V-Band'’s dialtone or private universal line card.

CO-tip
CO-ring

N

[ _
1A2tip
1A2ring
1A2ring gen
1A2 A-lead ¥.Band

\ | Vv-Bandlamp Equipment

\/\ Part of J17-J22

Universal Line
Card, V-Band,
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Dialtone
Series|l tip MX Seriesl|
Series || ring interworking
cards

Part of J30 or J31
Orator tip
Orator ring Orators
Part of J28-J29
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Universal Line Card Series || and Orator Outputs (J28-J31)

J30

Tip-1A
Ring-1A
Tip-1B
Ring-1B
Tip-2A
Ring-2B
Tip-3A
Ring-3A
Tip-3B
Ring-3B
Tip-4A
Ring-4A
Tip-4B
Ring-4B
Tip-5A
Ring-5A
Tip-5B
Ring-5B
Tip-6A
Ring-6A
Tip-6B
Ring-6B
Tip-7A
Ring-7A
Tip-7B
Ring-7B
Tip-8A
Ring-8A
Tip-8B
Ring-8B
Tip-9A
Ring-9A
Tip-9B
Ring-9B
Tip-10A
Ring-10A
Tip-10B
Ring-10B
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground

J31

WHT BLUE
BLUE WHT
WHT ORG
ORG WHT
WHT GRN
GRN WHT
WHT BRN
BRN WHT
WHT SLT
SLT WHT
RED BLUE
BLUE RED
RED ORG
ORG RED
RED GRN
GRN RED
RED BRN
BRN RED
RED SLT
SLT RED
BLK BLUE
BLUE BLK
BLK ORG
ORG BLK
BLK GRN
GRN BLK
BLK BRN
BRN BLK
BLK SLT
SLT BLK
YEL BLUE
BLUE YEL
YEL ORG
ORG YEL
YEL GRN
GRN YEL
YEL BRN
BRN YEL
YEL SLT
SLT YEL
VIO BLUE
BLUE VIO
VIO ORG
ORG VIO
VIO GRN
BRN VIO
VIO BRN
BRN VIO
VIO SLT
SLT VIO

Tip-11A
Ring-11A
Tip-11B
Ring-11B
Tip-12A
Ring-12B
Tip-13A
Ring-13A
Tip-13B
Ring-13B
Tip-14A
Ring-14A
Tip-14B
Ring-14B
Tip-15A
Ring-15A
Tip-15B
Ring-15B
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
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STATION INTERFACE CARDS

Station interface cards include:
analog turret interface card (ATIC), used with analog turrets

The station interface cards perform the following functions:

basic rate interface card (BRIC), used with digital turrets and TradePhone MXs

basic speaker interface card (BSIC), used with digital turrets with speakers
ISDN station interface card (ISIC), used with ISDN (AT&T) keysets

station interface card (STIC), offers increased speaker capacity and enhanced digital recording

voice handling

downloading of the configuration tables from the System Center

running diagnostics at boot-up, upon reset, and on a continuing basis

assembly and transmission of lamp status messages for each turret

reception of button press messages from the 