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Thank You !! for purchasing your new Quadbox Transport Media Converters from PESA. We
appreciate your confidence in our products. PESA produces quality, state-of-the-art equipment
designed to deliver our users the highest degree of performance, dependability and versatility
available anywhere. We want you to know that if you ever have a concern or problem with a PESA
product, we have a team of engineers, technicians and customer service professionals available
24/7/365 to help resolve the issue.

Our commitment is to continue earning the trust and confidence of our customers throughout the
industry by incorporating cutting-edge technology into the highest quality, most cost effective products
on the market. And we would like to invite you to tell us how we’re doing. If you have any comments
or suggestions concerning your PESA equipment, please contact our Customer Service Department.

Again thank you for choosing a PESA product and we look forward to a long-term partnership with
you and your facility.

SERVICE AND ORDERING ASSISTANCE SERVICE DEPARTMENT MAIN OFFICE
PESA Switching Systems Tel: 256.726.9222 (24/7) Tel: 256.726.9200
103 Quality Circle, Suite 210 Toll Free: 800.323.7372 Fax: 256.726.9271
Huntsville AL 35806 USA Fax: 256.726.9268

www.pesa.com Email: service@pesa.com

© 2009, 2012 PESA Switching Systems, All Rights Reserved.

Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

No part of this publication (including text, illustrations, tables, and charts) may be reproduced, stored in any retrieval system, or transmitted
in any form or by any means, including but not limited to electronic, mechanical, photocopying, recording or otherwise, without the prior
written permission of PESA.

All information, illustrations, and specifications contained in this publication are based on the latest product information available at the time
of publication approval. The right is reserved to make changes at any time without notice.

Printed in the United States of America.

Original Publication Date: September, 2009
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Chapter 1 About This Manual

1.1 DOCUMENTATION AND SAFETY OVERVIEW

This manual provides instructions for the instédiat operation, and maintenance of the Quadborseri
transport media conversion modules built by PESA.

It is the responsibility of all personnel involvéd the installation, operation, and maintenancéhef
equipment to know all the applicable safety regores for the areas they will be working ldnder no

circumstances should any person perform any procedure or sequence in this manual if the
procedural sequence will directly conflict with local Safe Practices. Local Safe Practices shall remain

as the sole determining factor for performing any procedure or sequence outlined in this document.

1.2 WARNINGS, CAUTIONS, AND NOTES

Throughout this document, you should notice varidienings, Cautions, and Notes. These addendum
statements supply necessary information pertaiturige text or topic they address. It is imperathest
audiences read and understand the statements i pwssible loss of life, personal injury, and/or
destruction/damage to the equipment. These addltEtatements may also provide added information
that could enhance the operating characteristitheoequipment (i.e., Notes). Examples of the gaph
symbol used to identify each type of statementthadhature of the statement content are shownein th
following paragraphs:

1.2.1 WARNING

life or permanent personal injury if the instructions contained in the

War ning statements identify conditions or practices that can result in loss of
statement are not complied with.

1.2.2 CAUTION

-

Caution statements identify conditions or practices that can result in
personal injury and/or damage to equipment if the instructions contained in
the statement are not complied with.

CAUTION

1.2.3 NOTE

Notes are for information purposes only. However, they may contain
invaluable information important to the correct installation, operation,

and/or maintenance of the equipment.

Proprietary Information of PESA 11
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Chapter 2 Introduction

2.1 DESCRIPTION

PESA’s Quadbox Series transport media converterutaegrovide a full line of versatile, low cost
copper (coax) to fiber/fiber to copper convertens$DI signals; some models include signal routing
capability in addition to media conversion. Quadbffers easy solutions for transport media
conversion applications or signal extension oveerfiup to 10kM. Modules are available with up to
four independent conversion channels for SD, HB@&SDI signals, compliant with SMPTE 259M,
292M, 372M and 424M, utilizing a dedicated 2.97 &bptical transport per fiber port.

Quadbox converters/extenders are available as mittvodules that accept input signals through BNC
connectors over copper coax cable and provide te$iber output signals; or Receive Modules that
accept fiber inputs and provide outputs to BNC aigonnectors. Transmit and Receive modules may
be paired for signal extension over fiber, or maybed individually for transport media conversion
applications. Modules may be used as standalamek43 or mounted in an optional 1 Rack Unit (RU)
frame that holds up to 4 modules, and includesveepsupply that powers all modules in the rack from
a single input power source. Figure 2-1 showgaay transmit module (top) and receive module.

006 @ = =0 |

INT IN2 IN3 IN4 TX1/2 TX3/4 ETHERNET

. v ] y
RX1/2 RX3/4 ¢ A ERNE
OUT1 OUT2 OUT3 OUT4 ETHERNET

Figure 2-1 Quadbox Transport Media Converter - Typical Transmit and Receive Module

Several variations of transmit and receive modatesavailable to accommodate a wide range of
applications in the most cost effective mannertheir standard configuration, modules offer uotar
paired channels, meaning that each input conneciiits corresponding output connector functioa as
dedicated set and operate totally independenthair ggaired I/O channels. Models of transmit and
receive modules are also available with internalchwng/routing capability, meaning that any ingain
be routed to any, or all, outputs. Switching amating functions and channel assignments are
configured through the GUI application and may benged as needed for a particular application.
Each module type is discussed in the following geaphs:

Proprietary Information of PESA 2-1
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e Dual-30 Transmit or Receive Module — Dual transmit modules provide two active BNCunp
connectors for coax and a single installed dual ®BBule that provides two independent fiber
output signals. Input 1/Output 1 and input 2/Otthare dedicated pairs and function fully
independent of one another. Dual receive modulegige two fiber signal inputs (one dual
SFP device) and two active BNC output connect@rgal transmit or receive modules are
available only as modules capable of SD-SDI to Ii-peration, up to 3Gbps, in accordance
with SMPTE standards 259M, 292M, 372M and 424M.

¢ Quad-15 Transmit or Receive Module — With Quad-15 transmit modules all four BNC input
connectors are active and two dual SFP modulemsiiled, providing four independent fiber
output signals. Input 1/Output 1 through Input dtfut 4 are dedicated pairs and function fully
independent of one another. Quad-15 receive msgutevide four fiber signal inputs (two
dual SFP devices) and four active BNC output cotunec Quad-15 transmit or receive
modules process SD-SDI or HD-SDI signals, up t&byis, in accordance with SMPTE
standards 259M, 292M and 372M.

¢ Quad-30 Transmit or Receive Module — Quad-30 transmit modules provide all four BNC
connectors as active inputs and two dual SFP msdpteviding four independent fiber output
signals. Input 1/Output 1 through Input 4/Outpuaird dedicated pairs and function fully
independent of one another. Quad-30 receive msgutevide four fiber signal inputs (two
dual SFP devices) and four active BNC output cotunec Quad-30 transmit or receive
modules are capable of SD-SDI to 3G-SDI operatiprio 3Gbps, in accordance with SMPTE
standards 259M, 292M, 372M and 424M.

e Dual-30 4X2 Transmit Module — Dual 4X2 transmit modules provide four active®@hput
connectors for coax and a single installed dual ®BBule that provides two fiber output
signals. Through the GUI application, and thermaérouting function, any of the four coax
inputs may be selected as the output signal fofilblee optic outputs. Dual transmit modules
with internal routing are capable of SD-SDI to 3Bt8peration, up to 3Gbps, in accordance
with SMPTE standards 259M, 292M, 372M and 424M.

e Dual-30 2X4 Receive Module — Dual 2X4 receive modules provide two fiber signputs
(one dual SFP device) and four active BNC outpuneators. Through the GUI application,
and the internal routing function, either of thetwwput signals may be selected as the output
signal for any of the four BNC coax output connestoDual receive modules with internal
routing are capable of SD-SDI to 3G-SDI operatigmto 3Gbps, in accordance with SMPTE
standards 259M, 292M, 372M and 424M.

e Quad-304X4 Transmit Module — Quad 4X4 transmit modules provide four active@BiNput
connectors for coax and two installed dual SFP reothat provide four fiber output signals.
Through the GUI application, and the internal nogtfunction, any of the four coax inputs may
be selected as the output signal for any of thefiber optic outputs. Quad transmit modules
with internal routing are capable of SD-SDI to 3BGt$peration, up to 3Gbps, in accordance
with SMPTE standards 259M, 292M, 372M and 424M.

Proprietary Information of PESA 2-2
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e Quad-30 4X4 Receive Module — Quad 4X4 receive modules provide four fiber algnputs
(two dual SFP devices) and four active BNC outmutnectors. Through the GUI application,
and the internal routing function, any of the fmput signals may be selected as the output
signal for any of the four BNC coax output connestoQuad receive modules with internal
routing are capable of SD-SDI to 3G-SDI operatigmto 3Gbps, in accordance with SMPTE
standards 259M, 292M, 372M and 424M.

Each Quadbox variant listed above is available starzdalone module with a power supply or for use i
the 1RU rack frame where power for each modulers/dd from the rack chassis power supply. All
variations of Quadbox have the same chassis caonsand I/O ports. The difference between dual
and quad versions is that dual versions are eqdipgié& only one SFP fiber module, and two of the
four BNC connectors (channels 3 and 4) are inactive

Status monitoring and module configuration for Quadis done through graphical user interface (GUI)
menu screens of PESA'’s Cattrax controller applbcatnstalled on a host Windows based PC, as
discussed in Chapter 5 of this manual.

Every Quadbox module is equipped with both Etheamet USB connectivity ports. Single modules
may be connected individually to the host PC thiotige USB port. Status monitoring, set-up
configuration and internal signal routing, with mibes so equipped, may be performed on a single
module over the direct USB connection using thghBeg Cattrax controller application.

When Quadbox modules are installed on an Etheetetank, Cattrax can be used as a real-time status
monitor or to issue commands to any desired modifileodules are equipped for internal signal
routing, switch commands may be sent in real-tionarty Quadbox module so equipped over the
Ethernet connection. Each module may be assignedjae identifier name, called its alias, for easy
identification on a network installation, or angitallation where multiple Quadbox modules are used.

2.2 QUADBOX FEATURES

Up to 4 copper/fiber conversion ports per module

1310 nm optical laser transport signals

Supports singlemode and multimode fiber cable
Supports both 62.5m and 50m multimode

Software setting for output reclocking or by-passim
Can be packaged up to 16 1/0 channels in a 1RUespac
Supports redundant power in the 1 RU frame

Ethernet port for network capabilities

USB for local setup and diagnostics

Supports SMPTE 259M-C, 292M, 372M, and 424M

Up to 2.97Gb/s per port

12VDC, 90-240VAC 60/50Hz power brick for standalonedules

Proprietary Information of PESA 2-3



’\ l: QuADBOX MODULES
\‘ ESA Publication 81-9059-0662-0, Rev. B

May 2012

2.3 TRANSMIT MODULE

A Quadbox Transmit Module accepts up to four inmitSDI video over coaxial cable through the
chassis mounted BNC connectors. Each input isegs®d to a fiber media compatible format and is
available at the SFP module outputs. Modules watinternal routing capability deliver each input
signal to the fiber output corresponding to theuinphannel number: the signal at BNC input 1 is
available at the output of SFP connector 1, etgurE 2-2 illustrates a typical Quadbox transmit

module.

ETHERNET

PESA

QUADBOX

Figure 2-2 Quadbox Transmit Module - Typical

Connectors and status LEDs are identified in Fi@Qu2e The function of each is discussed below:

Power

Fiber

BNC Connectors

Ether net

Operating power (12 VDC) from an external supplgtisiched to this connector.
When the module is used standalone, power is akfreen a furnished “wall-wart”
type power supply. If the module is mounted inekrfname, power for all modules
in the frame, plus the frame cooling fans, is dmifrom a single power brick
connected to the frame power distribution panatoAnecting cable connects
between the frame power distribution panel anchtbdule power input connector.

There are two fiber module ports on each transrodute, labeled TX 1/2 and TX
3/4; these are fiber optic outputs 1, 2 and 3edpectively. In quad versions, both
ports contain an active LC type, SFP dual fibengraitter module installed in the
carrier slot. In dual versions only port TX 1/2eguipped with a fiber transmit
module, since only outputs 1 and 2 are activeheEisinglemode or multimode fiber
cable can be used when connecting the outputeéoeave module or fiber input of a
video matrix switcher. Optical cable runs up tokil@meters are possible using
singlemode fiber; runs up to 400 meters are passiblen using multimode fiber
cable.

The four BNC connectors, labeled IN 1 thru IN @ #re input point for each SDI
signal source. In quad versions, all four BNCsaaté/e input connectors. In dual
versions, only connectors IN 1 and IN 2 are active.

This is a standard 10/100, base-T Ethernet netamnkector for CAT5E cable.
When the transmit module is installed on the fgcitietwork, status and
configuration operations may be performed at amg tusing the Cattrax control
application through the host PC.

Proprietary Information of PESA 2-4
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Status L EDs There are four LEDs mounted on the front side efrttodule, labeled OUTPUT 1
thru 4 and correspond to fiber output channelgd 4h When an LED is lit, it
indicates the corresponding fiber output channkidked to the incoming signal.

USB The USB connector allows the transmit module to momicate with a host PC over
a standard USB bus. This connector is used whaalipientering operational and
set-up parameters to the module via the GUI apphcalt is not necessary to keep
the module attached to the host PC during normexdation.

ACTIVE There is a single LED, labeled ACTIVE, located ba module front panel. When
lit, it indicates the Quadbox module is connected source of power and is in an
operational state.

RECEIVE MODULE

A Quadbox Receive Module accepts up to four inp@tSDI video over fiber optic cable through the
chassis mounted SFP receiver modules. Each ispuibcessed to a coax cable compatible format and
is available at the four BNC output connectors. dies with no internal routing capability deliverch
input signal to the BNC output corresponding toitipeut channel number: the signal at fiber inpug 1
available at output BNC connector 1, etc. Figufeiustrates a typical Quadbox receive module.

12VDC RX 1 ;’2 RX3/4 OUT 1 OUT 2 OUT 3 OUT4 ETHERNET

QUADBOX - 22
* = ACTIVE

Figure 2-3 Quadbox Receive Module - Typical

Connectors and status LEDs are identified in Fi@Q4B2 The function of each is discussed below:

Power Operating power (12 VDC) from an external supplgtisiched to this connector.
When the module is used standalone, power is akfreen a furnished “wall-wart”
type power supply. If the module is mounted inekrfname, power for all modules
in the frame, plus the frame cooling fans, is dmifrom a single power brick
connected to the frame power distribution panetoAnecting cable connects
between the frame power distribution panel anchtbdule power input connector.

Proprietary Information of PESA 2-5
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Fiber There are two fiber module ports on each receivdule labeled RX 1/2 and RX
3/4; these are fiber optic inputs 1, 2 and 3, gpeetively. In quad versions, both
ports contain an active LC type, SFP dual fibeernsgr module installed in the
carrier slot. In dual versions only port RX 1/2guipped with a fiber receiver
module, since only inputs 1 and 2 are active. dEifinglemode or multimode fiber
cable can be used when connecting the outputramarhit module or fiber output of
a video matrix switcher. Optical cable runs up @ckilometers are possible using
singlemode fiber; runs up to 400 meters are passiblen using multimode fiber
cable.

BNC Connectors The four BNC connectors, labeled OUT 1 thru OUdrd the output point for each
SDI signal source. In quad versions, all four BN(@s active output connectors. In
dual versions, only connectors OUT 1 and OUT Zaative.

Ethernet This is a standard 10/100, base-T Ethernet netamnkector for CAT5E cable.
When the receive module is installed on the faciigtwork, status and
configuration operations may be performed at amg tiilsing the Cattrax control
application through the host PC.

Status LEDs There are four LEDs mounted on the front side efrttodule, labeled INPUT 1 thru
4 and correspond to fiber input channels 1 thriwhen an LED is lit, it indicates
the corresponding fiber input channel is locketh®incoming signal.

USB The USB connector allows the receive module to camoate with a host PC over a
standard USB bus. This connector is used whemliyitentering operational and set-
up parameters to the module via the GUI applicatiiois not necessary to keep the
module attached to the host PC during normal ojoerat

ACTIVE There is a single LED, labeled ACTIVE, located ba module front panel. When
lit, it indicates the Quadbox module is connected source of power and is in an
operational state.

2.5 TYPICAL QUADBOX SYSTEM APPLICATION

The most basic Quadbox configuration uses onerrasd one receive module as shown by Figure 2-
4. SDI video sources are connected through BN@ectors on the transmit module and routed
through channel-dedicated, independent fiber cabjeso a distance of 10 kM, to the receive module.
The receive module converts fiber signals for eapht channel and provides SDI video outputs on
BNC connectors.

Figure 2-4 illustrates Quadbox modules connectedhost PC running the Cattrax controller
application over an Ethernet network. Once theutexdare initially configured, it is not necesstmy
operation that they remain connected to the netwarwever, the network connection allows real-time
monitoring of operational status for multiple moeil If any Quadbox modules in the system are
equipped with internal routing capability, the netiwconnection allows real-time selection of any
active input to any active output from the coneokthpplication.
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SDI Video Outputs 1 Thru 4
Coaxial Cable

Figure2-4 Typical TX Direct to RX Installation

2.6 SPECIFICATIONS

Media Extender Specifications

Electrical

Input Type
Number of Inputs
Output Type
Number of Outputs
Signal Formats

BNC - 75 Ohm

4 BNC

SFP 1310nm (Fiber Transport) Dual Tiratter
Up to 4 (One or Two Dual SFP Fiedules)
SMPTE 259M, 292M, 372M, 424M

SMPTE 424M Specifications for transport

Return Loss
Signal Amplitude
DC offset
Rise/Fall Time
Overshoot

Jitter

Cable EQ

Signal Operations
Polarity
Optical

Connector Type
Wavelength
Mode

Module
Compliance
Data rates

>15dB 5MHz to 1.485MHz; >10dB 1.48%2 ®7/MHz

800mV (p-p)

0.0V, +/- 0.5V

<135ps (20% - 80%)

<10%

<0.2Ul (SMPTE 292M), <0.3Ul (SMPTE 424M),napliant with
SMPTE RP-184

3G-SDI: Auto to 80m; HD-SDI: Auto to 100m,

SDI (270Mbs): Auto to 300m

All Paths Non-Inverted

SFP Module, LC Connector
1310nm
Singlemode
Small Form Factor, Hot Pluggable
ITU-T G.957

270Mbs up to 2.97Gbs
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The fiber module used with Quadbox is a class érlpsoduct compliant with FDA Radiation
Performance Standards, 21 CFR Subchapter J. ®hmipanent is also class 1 laser compliant according
to International Safety Standard IEC-825-1.

Optical Fiber Interconnect (TX to RX) Specifications

Number Up to Four Fiber Optic Cable
Connector type LC simplex
Operating distance 9/125u - 10km (6.25 miles); 88(1- 400m (1200ft),

62.5/125u - 200m (600ft)

Operating distances are approximate, cable loss atimer interconnects can affect total light loss
between TX and RX extenders.

Transmitter Power Singlemode -9dBm min, -3dBm max.
Receiver Sensitivity Singlemode -20dBm min, -1dBaxm
Dimensions

Receiver/Transmitter 6.75 (171.45)W x 6.25 (158Dr%).825 (20.96)H

Rack Mount Kit 19.00 (482.6)W x 6.25 (158.75)D ¥3.(44.45)H
Weight 0.5 Ibs/unit (Transmitter or Receiver)

Weight 1.6 Ibs (Rack Mount with PS)

Weight (four units in rack mount) 3.65 Ibs

Environmental & Miscellaneous Specifications

Operating Temp -20C to 60C

Storage Temp -40C to 75C

Relative Humidity 9% to 95% non-condensing
MTBF > 57,000 Hours

Power Source 90-240VAC, 50/60Hz source
Power to unit 12vDC

Power Consumption 4.5W Max per module

Cooling Convection / Fans in 1RU frame
Rack Mount yes, with optional 1RU rack frame

Diagnostic Specifications

LED Power and Optical Links

Control Specifications

Input connection USB mini-connector / Ethernet BJ-4

Program Windows based GUI with diagnostics, sugpdfindows NT, 2000, XP
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Chapter 3 Basic Fiber Optic Tutorial

3.1 INTRODUCTION

Fiber optic technology is widely used in video audlio communication applications, and offers many
advantages in speed, efficiency and reliabilityraanventional copper cable such as:

e Exceptional Bandwidth

¢ Immune to Electromagnetic Interference
¢ No Electromagnetic Emissions

e Light Weight

There are, however, many considerations that neigidiuded when planning, installing or maintaining
fiber optic devices in a facility. Many PESA usare familiar with optic devices, but for those who
would like more information we have prepared thespbasic tutorial section to help make your
installation easier, and acquaint you with the tgpBber devices used in PESA’s Quadbox.

Fiber-optic systems use light pulses to transrhitriation over fiber optic cables rather than eleat
signals to transmit information over copper wir@he fiber communication link for Quadbox is
unidirectional, with the signal originating at tlhensmitter device, travelling over the fiber capégh to
a receiver device. Just as with any transmissistesy, data integrity at the receiving end depends a
great deal on the path the signal takes from trétesnto receiver.

3.2 FIBER OPTIC CABLE

Perhaps more than with any other link in the chsignmal losses and other degradations that oftearoc
in the cable path can have a profound effect orotteeall functionality of the system. The type of
cable used, signal propagation, connectors, paldsfand any other elements in the path are etibfa
that can cause signal strength loss within theecpath.

Think of a fiber cable as a very long tube with iaran coating on the inside. If we shine a lightone
end we can see light come out at the far end - gv¥kare is a bend in the tube. Light pulsesétav
through fiber optic cable because of a principléedatotal internal reflection. This principle statthat
when the angle of incidence exceeds a criticaleydlght cannot get out of the tube; instead, itlet |
bounces back in. Since the angle of incidencénayes equal to the angle of reflection the refldcte
light will again be reflected. The light continués bouncing path down the length of the fiberopt
cable. If light strikes the cable core at an atggs than the critical angle then it is attenuatag
rapidly with propagation distance. Every typeib&f optic cable is subject to losses, primarilptigh
dispersion and scattering of light within the caldelf. The faster the source light fluctuates, gheater
the risk of dispersion.
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A fiber optic cable is composed of two concentaigdrs - the core and the cladding; light is piped
through the core. In addition to the two innereiay there is an exterior coating called the jgcket
shown by Figure 3-1. The jacket protects the emckcladding from shocks that might affect their
optical or physical properties, and also provideggztion from abrasions, solvents and other
contaminants. The jacket has no optical propeatesdoes not affect propagation of light within the
core. Fiber optic cables have extremely small diens — typically ranging from 8 microns to
approximately 100 microns. To get some appreciatichow small these sizes actually are, a typical
human hair has a diameter of 100 microns. Fibelecsibes are usually expressed by first giving the
core size followed by the cladding size. For exanfl125 indicates a core diameter of 8 micronsaand
cladding diameter of 125 microns, 100/140 indicatesre diameter of 100 microns and a cladding
diameter of 140 microns, etc.

Jacket ==
Cladding

Core O@ = Y,

Figure 3-1 Fiber Optic Cable, Basic Cross Section

There are a variety of fiber cable types, but e most common types you will encounter are called
multimode andsinglemode. Regardless of cable type, the constructiont@rfcable is the same.
Typical core sizes used with devices such as Quaai®8 -9 microns for singlemode and 50 - 62.5
microns for multimode.

Before we discuss the differences between thede tgkes — let’s briefly introduce the temode as it
relates to fiber optic cables. In a previous paaply we said that light travels through fiber by
reflections off the coating. We know that wherhtignters the cable it can propagate in many eiffer
paths down the fiber - the larger the diameteheffiber, the more potential paths for light topdisse.
Wavelength of the light source also plays a factatispersion characteristics. Each path the light
follows is called amode, and different cable diameters and other charatiter determine the amount
of potential modes that can occur within the fiber.

3.21 SINGLEMODE CABLE

Singlemode fiber optic cable is a single strandla$s fiber with a very narrow diameter of 8.3 @ 1
microns through which only one mode will propagateoffers higher bandwidth capacity than
multimode fiber but requires a narrow light sourtypjcally a light source with wavelength 1310 or
1550nm is used. Singlemode fiber has a much sn@te than multimode. The small core and single
light-wave virtually eliminate any distortion theduld result from overlapping light pulses, prowigli

the least signal attenuation and the highest tressson lengths of any fiber cable type.
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3.22 MULTIMODE CABLE

Multimode fiber optic cable is larger in diametean singlemode, with typical core diameters of 60 o
62.5 microns. Multimode fiber provides high bandtiiat high speeds over medium distances. Light
entering the core is dispersed into numerous pathepdes, as they travel through the core. HBflyic
a light source with a wavelength of 850 or 1300amsed with multimode cable. Inlong cable run
installations, multiple paths of light can causgnal distortion at the receiving end, resultinglata
errors.

3.3 FIBER TRANSMITTER AND RECEIVER DEVICES

At the signal origination point, the transmittevibe accepts a signal input and converts the aactr
variations of the signal to variations of a lightisce. Usually the light source is either a LAS#RIce
or a LED, operating at extremely short wavelendglyically in the 850 nanometer (nm) to 1,500 nm
range; and over a specified output power leveleadgpending on the transmitter device used.
Transmitter devices used with Quadbox modules aoat& ASER light source. Light pulses from the
transmitter are focused through a lens into therfdptic cable. At the signal destination poihg t
receiver device accepts an input of modulated figith the transmitter and converts it back to an
electrical signal.

Both transmitter and receiver devices are typicgigcified for use with either singlemode or
multimode cable, depending on the operating wagtteamong other factors. Devices used in PESA
Quadbox Modules are designed for use with singlenmadble; however, under most circumstances it is
permissible to use multimode cable with Quadbdierre Paragraph 3.6.

Fiber transmit and receive modules are availabenomber of different sizes and styles. Quadbox
modules all use Small Form-Factor Pluggable (SERicds that install into metal sleeve carriers
mounted to the module circuit card. Each moduésastype LC connector to interface with fiber
cable.

3.4 OPTICAL POWER AND LOSSBUDGET

Every fiber receiver device is specified with a mmam and maximum input power level range that the
device can receive in order to properly decodermng data. With fiber devices proper power legel i
even more important than with some other systentisainnot only can too little power cause serious
degradation of the signal, but too MUCH power a&titiput causes receiver saturation, resulting fa da
degradation. Receiver devices used in PESA Quantoakules typically specify a usable power range
from a minimum input of -20dBm to a maximum of -IdB

On the transmitter side, devices are also speafiiddminimum and maximum output power levels.
Power output levels can vary within the specifiadge between devices for a number of reasons; plus
transmitter output levels degrade over time. Tmatier power range and degradation must be cayefull
considered during all phases of planning and iladiah. Transmitter devices used in Quadbox
modules typically specify a power range from a minmn output of -9dBm to a maximum of -3dBm;
and PESA recommends that you should expect 2-3dBadation in power output over time.

Careful planning and loss calculations must be gotetl in order to ensure the most reliable signal
transfer. When planning a fiber installation, tpécal loss budget is critical — thankfully, in most
installations, it's not a complicated parametecatzulate.
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Many factors must be considered for potential digpss. All fiber optic cable presents a certain
amount of signal loss, dependent on length, cgple &nd other factors. Loss specifications for a
particular cable are always available from the nfacturer. In addition to cable losses, typicalleab
paths have connectors on each end of each pieabls, the path may be routed through connector
panels, or the cable may be spliced in one or hoaegions along the path — each of these elemésis a
introduce a certain amount of signal loss. By agdhe loss value introduced by each element in the
path, plus the loss introduced by the cable itsadfcan arrive at the total loss value for thererdable
path.

Previously we said that the receiver device regugrdight input power level within a specified rang
order to operate properly. In order to ensuragéaeiver gets the proper input power, we need to
consider the specified output power of the trantemidevice, time degradation of transmit output
power, cable path losses, and the input power rexpaint for the receiver. If we take the input powe
requirement of the receiver and subtract that vt the output power of the transmitter, we have
calculated the maximum loss that can exist in &té petween the devices. This value is termed the
optical loss budget, since it is the maximum amount of power loss taat be distributed over every
element in the fiber cable path. Once we perfdrenldss calculations, it is possible that the input
power to the receiver is too strong in which casemuld need to consider inserting power attensator
in the cable path. Let's consider an example:

e A good rule of thumb is to use thenimum specified receiver input power and thsimum
specified transmitter output power when performyongr worst-case loss calculations. It is also
good practice to add an additional 2-3s#Bety margin to the calculated maximum loss value to
compensate for degradation of transmitter outputgo@nd other possible losses over time.

e Using typical values specified for Quadbox devimes,can calculate theor st-case optical
loss between transmitter and receiver

e Where Minimum XMTR output power is -9dBm (specified
Minimum RCVR input power is -20dBm (specified)
[(-20dBm) — (-9dBm)] = -11dB, or stated another wa¥dB would be the maximum
permitted power loss between XMTR and RCVR at woaste device performance
e Adding in a Safety Margin of an additional poteh8eB loss
[(-11dB) + (3dB)] = -8dB

¢ -11dB being the maximum amount of acceptable pdogsy;, plus our 3dB added safety margin
yields anOptical L oss Budget of -8dB, or stated another way, 8dB would be tlaaimum
permitted TOTAL loss between XMTR and RCVR assunfinth transmit and receive devices
are operating at the very minimum levels specifigdhe manufacturer.

Now, we must calculate the total loss introducedhaycable path. In order to do this we must abtai
the loss factor for the cable we are using fronntla@ufacturers specifications. This value is tgfbyc
given as the amount of loss in dB for a given largftcable. We must also count the number of
connectors, splices, jacks, and all other poteldss elements in the cable path since each oéthes
elements has a specific loss value.
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For best accuracy, it is a good idea to obtain V@dse from data supplied by the manufacturer ohea
of the loss elements in the path; however, forlquéderence Table 3-1 provides typical values often
encountered in fiber installations:

Sour ce Wavelength CableSize CableAttenuation Connector Attenuation  Splice Attenuation

and Cable Type (Microns) (Per kilometer) (Per Connection) (Per Splice)
850 nm/Multimode 62.5/125 3dB 0.5dB 0.1dB
1300 nm/Multimode 62.5/125 1dB 0.5dB 0.1dB
850 nm/Multimode 50/125 3dB 0.5dB 0.1dB
1300 nm/Multimode 50/125 1dB 0.5dB 0.1dB
1310 nm/Singlemode 9/125 0.3dB 0.5dB 0.1dB
1550 nm/Singlemode 9/125 0.2dB 0.5dB 0.1dB

Table3-1 Average Fiber Optic L oss Values

Assume we are installing a fiber run of 9/125 stngbde cable over a total distance of 2.5 kilometers
through a patch panel using two cables with a ction@n each end of each cable. We are connecting
this cable path to a transmitter device operattreywavelength of 1310nm.

e Referring to Table 3-1 we see that 9/125 cable3a0hm presents a loss of 0.3dB per km, so
we can easily calculate cable loss for our run

2.5km X 0.3dB/km = 0.75dB cable loss

e Calculate loss for the connectors
4 connectors X 0.5dB/connector = 2dB connector loss

e We can now calculate total cable path loss
0.75dB cable loss + 2dB connector loss = 2.75d8 tatble path loss

Since our loss budget, with safety margin added, 8aB, this path falls easily within that range and
would offer a reliable fiber link between Quadbordules even if the optical devices were operating a
worst-case performance.

Calculating optical losses is really not complickteut is vitally important when planning any fiber
installation.
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3.5 QuAaDBOX DEVICE POWER METERS

In Paragraph 5.7.5, we introduce a Quadbox moaitgen that provides direct readout of optical
device operating power levels. The monitor scfeetransmit modules provides a readout of actual
output power from the transmitter device; and tireen for receive modules indicates power level of
the light source present at the input of the devioeour example power loss calculation, we u$ed t
worst-case specified values for both XMTR and RGié&Rices; typically, each device is going to
perform well above specified minimum levels. Yanase these meter displays to verify proper
functionality of fiber links. If you are using the readings for calculating loss budget for a $ipeci
installation, remember to allow a safety margintfansmitter output fluctuations and degradatioerov
time.

3.6 SINGLEMODE AND MULTIMODE CABLE CONSIDERATIONS

When using singlemode cable, there should be nugmes with receiver saturation using Quadbox
supplied transmit and receive modules. Even itthesmitter is operating at its upper specifietbati
level of -3dBm, and the cable path presents aféagsr of no more 1dB, the power level reaching the
receiver input would be -4bBm which is below the@ped maximum input level.

In most circumstances it is permissible to use imoltle cable with Quadbox optical devices.
However, due to using a singlemode driver with rdde cable, there is a potential that the optical
signal might arrive at the receiver input at a lekiat is too high, or too distorted to provide peo data
decoding. Due to the nature of multimode cabightlcan arrive at the receiver from multiple paths
causing overload, or it can suffer from dispergd@tortion. Overload problems usually manifestriro
short runs of multimode cable between XMTR and RC&®/ dispersion distortion typically occurs
with long cable runs. If you are experiencing aigrliability issues with multimode cable due to
overload, these can often be eliminated by usisigreal attenuator between the end of the cablendn
the input of the receiver module.

3.7 FIBER INSTALLATION AND M AINTENANCE CONSIDERATIONS

Fiber optic cable, like any other cable, is avdéah bulk spools of varying lengths without contues
attached. Be aware that some degree of specidliaiethg, skill and equipment is required when
installing connectors on the ends of fiber optibleaor splicing two cable ends together. In some
installations it may be necessary, due to route@ggiirements or other constraints, to run bulk cabkk
attach connectors once the cable is in place. &deeand quicker installation, pre-assembled fiber
optic cables, in various lengths, with connectatzched are readily available from a number of
sources. PESA highly recommends that, unless gwa training in working with optical cable and the
necessary equipment, you purchase pre-assemblied dadit all possible for your installation. Ifing
pre-assembled cabling is not feasible for youraitstion, consider procuring the services of anedi
fiber technician, certified for fiber terminatiorts, install connectors and verify cable continddgfore
proceeding with Quadbox installation.

Another point you must consider when installingefilzable is the minimum bend radius. This
specification is provided by the manufacturer'sadstieet for a particular cable and indicates the
maximum amount the cable can be bent towards aé@®e fold without damaging the cable or
seriously degrading performance. Use extra caenvghlling cable around corners, over-bending can
cause breaks in the glass fiber.
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One final point on dealing with optical cable -da&e that the optical connectors are clean andforest
Each end of a fiber cable connection is normattedi with a small lens to direct the light source.
Remember that the core of even multimode cablmaller in diameter than a human hair, and the core
of a singlemode cable is considerably smaller thattimode. So you can see that dust and dirt, even
small amounts, can greatly degrade performance op#cal data transmission system. Always keep
dust caps on cable connector ends and opticalteetlefgonnectors when cables are not attached.
NEVER touch the end of the optical connector oepgacle with your bare skin. Any source of grease
and dirt, even in minute amounts, can seriouslyatdg performance of the optics.

The core conductor of fiber optic cable is normaltiached to a connector equipped with a fiber-end
lens. This assembly mates to the optical transmieceive device by inserting the connector etal in
its mating receptacle with very slight pressuresnap latch secures the end into the receptacle. To
remove cable-end connector from an optical degeefly press the latch tab and pull cable from
receptacle. Immediately replace dust caps on tHetrach fiber cable conductor and the optical
module connector receptacle.

Dust, even small amounts, can greatly degrade performance of an optical
data transmission system. Always keep the dust caps on the cable connector
ends and the optical receptacle connectors when the cables are not attached.
NEVER touch the end of the optical connector or receptacle with your bare
skin. Grease and dirt, even minute amounts, can seriously degrade
per for mance of the optics.

o CAUTION
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Chapter 4 Installation

4.1 GENERAL INSTALLATION CONSIDERATIONS

Quadbox modules are shipped from the factory prdigared for the specified module type. In most
installations, no further configuration should lequired. There are very few restrictions on plaz@m
of modules. Locate each module for convenientssctevideo source signals or destination points.
Ensure that a source of primary power is availabié that each module has clearance for coolinglfir.
the installation has modules installed on a netwenkure that an Ethernet drop is convenients bt
necessary that Quadbox modules be continuouslysobea to a network or host PC for operation.
Network connection allows monitoring of modules axécuting on-the-fly changes to internal routing
or operational parameters. Monitoring and confgion functions may be performed on a single
module over a USB connection to a host PC runriiegXattrax control application if the modules are
not installed on a network.

4.2 INSTALLING QUADBOX TRANSMIT MODULES

Transmit modules accept up to four video inputs @eaxial cable through the panel mounted BNC
connectors. Remember that every channel of a @uxadbndependent, unless the module is equipped
with internal routing. The signal present at BNt 1 is routed over fiber output 1, BNC inputv2io
fiber output 2, etc. Fiber outputs may be directipnected to a Quadbox receive module or to be fi
input of any compatible fiber optic router, sucltlaEes PESA Cheetah routers, or other fiber interface
device. Install each transmit module as follows:

e Connect video input signals to the BNC coaxial eadnnectors
e Connect singlemode or multimode fiber optic cabléhe fiber output connectors

¢ Connect the module to a facility network using CATé&able fitted with an RJ45 connector
attached to the Ethernet port on the module

e Connect the power plug from the external power Bufgpthe module power connector and
connect the power supply to a source of primarygyow

When power is first applied to a transmit modube four LED indicators labeled OUTPUT will light,
along with the LED labeled ACTIVE. As the processgecutes its start-up procedure, the OUTPUT
lights will extinguish one-by-one. When start-ug@npleted, the OUTPUT LEDs indicate activity on
the module fiber channels. The ACTIVE LED remaihébdicating the module is powered and
operating.
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4.3 INSTALLING QUADBOX RECEIVE MODULES

Receive modules accept up to four video inputs @lser optic cable through the panel mounted SFP
modules. Remember that every channel of a Quadhodependent, unless the module is equipped

with internal routing. The signal present at fibgsut 1 is routed over coaxial output 1, fiberubhg@

over coaxial output 2, etc. Fiber inputs may breally connected to a Quadbox transmit module or to
the fiber output of any compatible fiber optic raytsuch as the PESA Cheetah routers, or other fibe

interface device. Install each receive moduleolievirs:

e Connect coaxial cable from output destinationdhi@®BNC connectors
e Connect singlemode or multimode fiber optic cablée fiber input connectors

e Connect the module to a facility network using CAT&able fitted with an RJ45 connector
attached to the Ethernet port on the module

e Connect the power plug from the external power Butgpthe module power connector and
connect the power supply to a source of primarygyow

When power is first applied to a receive module,ftiur LED indicators labeled INPUT will light,
along with the LED labeled ACTIVE. As the proceassgrecutes its start-up procedure, the INPUT
lights will extinguish one-by-one. When start-ug@npleted, the INPUT LEDs indicate activity on the
SFP module fiber channels. The ACTIVE LED remainmdicating the module is powered and
operating.
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Chapter 5 System Set-Up and Configuration

5.1 INTRODUCTION TO THE CATTRAX CONTROL APPLICATION

Set-up, configuration and monitoring functions @Quadbox modules are performed through graphical
user interface (GUI) menu screens of PESA’s Cattoantroller application installed on a host PC
running the Microsoft Windows2000, XP, Vista or Windows 7 operating systemti@atis a multi-
system application that can communicate and comeoly different types of PESA equipment; it
incorporates data files for specific equipment ithi® software structure that contain equipment-fipec
interface screens, configuration parameters anttadonctions. In order for Cattrax to “discovend
communicate with a Quadbox module, or any othergpa PESA equipment, the proper data file must
be present in the Cattrax program. In addition,QRe& USB driver file must be installed on the hB&

in order for Cattrax to communicate with PESA equgmt over the USB port.

Cattrax automatically searches for PESA equipm@ouigh a process called “discovery.” When a
piece of equipment is detected on the USB por@fiost PC or connected to the facility network, th
application establishes communication with the opgint and lists it as an active device in the Devic
View window. Using a USB interface, only one moduiay be connected to the host PC at a time;
Ethernet interface allows simultaneous control aoftiple devices.

Procedures in the following paragraphs discussatpescreens and functions of Cattrax to control
Quadbox modules. If you need more user informatiospecific functions or features of the control
application, refer to the Cattrax User Guide.

Quadbox modules are shipped from the factory witlaato-run CD that loads Cattrax and the QFX
USB driver onto a host PC. Procedures for loatliege on the host PC are presented in Paragraph 5.3

5.2 INITIAL SET-UP STEPS

In most installations Quadbox modules are progradhatehe factory and should not require additional
configuration prior to installation. In some in&éons it may be necessary to change the factory
default /O mapping of units equipped with interagnal routing, or it may be necessary to modify
factory set network communication parameters.

Using Cattrax, the user can monitor and modify mfamgtional attributes of a module, review module
identification data, set data rates manually folewi sources or select automatic rate selectioneqd
input signals to output channels on modules equippth internal signal routing capability.
Procedures for connecting a Quadbox to a netwalknaadifying network communication parameters
with Cattrax are contained in Paragraph 5.8.

DO NOT connect atransmit or receive module to the host PC until the QFX
USB driver isinstalled on the computer.

CAUTION
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5.3 INSTALL CATTRAX AND QFX USB DRIVER ONTO THE HOST PC

Your Cattrax installation disk contains an auto-filsthat guides you through the installation pss.
Examples of the pop-up screens you will see aresshimelow with the appropriate step. Notice the “X”
used in place of actual values on each examplesgnesented here. During installation the release
number of Cattrax software you are installing spthyed.

Install the Cattrax software application as follows

1. Insert Cattrax CD into CD Drive of host PC. e ARG

2. Allow the disk to initiate the auto-run function.
When initialization is complete, the banner, as
shown at right, is displayed on the desktop. Cli
Next to begin installation of the Cattrax
application.

Welcome to the Cattrax X.X Setup
Wizard

This wizard will guide you through the installation of Cattrax
X

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

3. If the auto-run function does not automatically
launch, navigate to the directory of the disk dri
containing the installation CD and double click
theCattrax.exefile. The banner shown at right
should be displayed on the desktop. Chiskt
to begin installation.

Cattrax X.X Setup E“E\El
License Agreement .\
Please review the license kerms before installing Cattrax XX \.

Press Page Down to see the rest of the agreement.

4. Read the license agreement and click
[FY PRESSING THE "I hgree” BUTTON, YOU ARE CONSENTING & .
| TO BE BOUND BY THIS LICENSE AGREEMENT. IF YOU DO NOT Agreeto continue, as shown at left.

AGREE TOQ ALL COF THE TERMZ OF THIZ AGREEMENT, CLICE
THE "CAMNCEL"™ BUTTON TO CANCEL THE INSTALLATION
FPROCE33 AND RETURN THE PRODUCT TO THE FLACE OF
FURCHASE.

PESA CATTRAX SYSTEM COHTROL SOFTWARE EHD USER

w

Cattrax X.X Setup

IF ywou accept the terms of the agreement, click I Agree ko continue. You must accept the
agreement to inskall Cattrax XX,

Choose Components .\
Choose which features of Cattrax XX you want ta install, \’

< Back ” L Agree I [ Cancel Check the components you want ko install and uncheck the components you don't want to

install. Click Mext to continue,

Select components to install: Description
5. The Choose Components window allows you to
select the software components you wish to
install. During initial installation, the only apt
is to install the entire program. Ensure that the | see eqies sz
box next to “Cattrax” in the list box is checked.
<pak [ Mext> | [ cancel
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6. If you want to install the USB port driver, alsoechk the “PESA QFX Driver” box
7. Click Next to continue installation.

Choose Install Location
o &
Choose the Folder in which to install Cattrax XX, \.

8. By default auto-install creates the folder
Setup will install Cattrax X.X in the following Folder, To installin a different folder, dick ShOWﬂ at Ieﬂ: for the Cattrax appllcatlon If
Browse and select another Folder, Click Install ko start the installation, you WISh tO InSta" the SOﬁ:Ware |n a
directory or folder other than the default,
click Browse and navigate to the

Destinstion Folder destination. Clicknstall to continue
S A | T installation.
Space required: X.XME
Spare avallable: X.XGB _ﬂm
< Back ” Instal ] [ Cancel I:T;::tnv?aitwhi\ecattraxX.X is being installed. {}
Create shorkout: C\ProgramsiCattras
| ]
9. Once Cattrax is installed, you will receive the
prompt to install the QFX USB driver. Click S
“OK” to Insta” the drlver- If the QFX USB driver To use QFX device through USE interface, QF¥ USE Driver should be installed!
is not present on the host PC, Cattrax will not be
able to communicate with a connected device
through the USB port.
a=m|
Ir:t::ll:wgait while Catbrax X.X is being installed, {)
R PESA OFX Driver Installer ' 10. You may accept the default installation
% ntiiabs location, as shown at left, or browse to
N N another folder in which you wish to install
[ Prog Pl PESAFESA o7 the QFX USB driver. When the destination
i ” | ) | folder is correct, click the Install button to
Change Inskall Location... Instal Zancel . . . .
: proceed with driver installation.

3 The software you are instaling has not passed Windows Logo
L] testing to verify its compatibility with ‘Windows 3P, [Tell me why
this testing iz important.]

11.You may receive a message indicating that the Continuing yout installation of ths software may impair
. . or destabilize the commect operation of your system

software has not passed Windows Logo testing L

as shown at right. The USB driver files have t vendor for software that has

been thoroughly validated. Click “Continue

t the
passed Windows Logo testing.
Anyway” to continue.

Continue Angway [g[ STOP Installation
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[ BEE
Installing .\ i i )
Elecsn a5k il Sstre Il Bl ek k. 12. You will see the screen at left as installation
= continues.
7 PESA QFX Driver Installer
% PESA Switching System Inc.
FESA QFX
Installation Location: Driver Yersion XX r@. EI
|C:\Program Files\PESA\PESA QF% o m
nstalling

Copying Driver Files Please wait while Cattrax X X is being installed.

Change Install Loc

Please wait while driver files are capied...

% PESA QFX Driver Installer

FESA Switching System Inc.
PESA QFX

Installation Location:

Driver Yersion X.X

| Ci\Program Files\PESAWPESA QFX

Change Install Location. ..

13. When driver installation is complete, you
will receive a prompt indicating that the
installation was successful, as shown at
right. Click “OK” to continue to the
“Installation Complete” prompt.

Success

.
1 ) Installation completed successfully

ﬂ Cattrax X.X Setup E”E| X

Completing the Cattrax X.X Setup
Wizard

14. Click Finish to exit the installation process.
During installation a shortcut icon to launch
Cattrax is automatically placed on the

ElRun camaxxx desktop. If the box next to “Run Cattrax

Release X.X" is checked, the application will

start immediately.

Cattrax X Xhas besn installed on your computer.

Click Finish to dlose this wizard,

Cattrax X.X Uninstall E”E'E'
Uninstall Cattrax X.X ’\
54 REMOVING CATTRAX INSTALLATION Remove Cattrax X.X from your computer, <
Shou Id It ever be necessary to remove Cattre X Ca_ttrax x__x will be uninstalled From the Following Folder, Click Uninstall ko start the
from the PC, the uninstall command is hinzclstion.
available through the Start menu of the
Wi ndOWé@ 0perat|ng System . A prompt Uninstaling Fram: | C:\Program Files\Cattrax)

window as shown at right is displayed on the
desktop. ClickJninstall to complete the
command.

Uninstall l [ Canicel
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55 CONNECT A QUADBOX MODULE TO THE HOST PC THROUGH A USB PORT

If you wish to control a Quadbox module over a USBnection using Cattrax, perform the following
steps to allow “Plug and Play” capability of thentfows’ operating system to interface Quadbox
hardware to host PC.

ETHERNET

Host PC Running
Cattrax Application
with QFX Device

Driver Installed

Thiswindow only appearsif this
isthe first power-up after USB
driver installation

4. Select the “No, not this time” option button and

then click Next to continue.

Found New Hardware Wizard

This wizard helps you install software for:

FESA OFX

\':) If your hardware came with an installation CD
B2 or floppy disk. insert it now.

what do pou want the wizard to do™?

(&) Install the software automatically [Aecommended)
(O Install from a list ar specific lacation [Advanced]

Click Next to continue.

< Back ” Ment » ][ Cancel

1. Apply power to the Quadbox module by
connecting the external power supply to the
module and to a source of primary power.

2. Connect the supplied USB cable first to the
module and then into an open USB port on
the host PC, as shown by the illustration to
the left.

3. After a brief pop-up from the taskbar, the
“Found New Hardware” window, as shown
below, may appear on the monitor.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for cument and updated software by

looking on your computer, on the hardware instaliation CD, or on
the Windows Update Web site {with your pemission)

Can Windows connect to Windows Update to search for
software?

(O Yes. this time only
every time | connect a device

Click Next to continue.

The Driver Installation screen, as shown to
the left, prompts you for your choice of how
to locate and install the hardware driver.

Select the first option, “Install the software
automatically (recommended),” and click on
the “next” button to continue.
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Hardware Installation

7. You will receive a message indicating that the
SOftWare haS not passed W|ndOWS Logo test”’]g, as A The software you are instaling For this hardware:
shown to the right. The USB driver files have been PESA OF%
thoroughly Valldated' CIICk Contlnue Anyway tO has not pazsed Windows Logo testing to verify its compatibility
continue. with Windows XP. (Tell me why this testing is impartant. |

Continuing your installation of this software may impair

or destabilize the correct operation of your system
Found New Hardware Wizard either immediately or in the future. Microsoft strongly

recommends that you stop this installation now and

Please wait while the wizard installs the software. .. N tact the h. dor for software that has
passed Windows Logo testing.

%b PESA OFx [ Continue Anypway ] [ STOP Installation l

: , 8. During driver software installation, the
S_;ﬂ =/ prompt screen shown to the left is

To L AWIND WS\ ptem3ADivers displayed. The progress bar monitors the
( ) installation procedure.

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

5%5 PECA QF=
9. When hardware installation is complete, the conmuiet

screen, as shown to the left is displayed. Chek‘Finish”
button to exit the hardware installation wizard.

10. The Quadbox module should now be communicating wit
the host PC.

Click Finish to close the wizard

5.6 START CATTRAX APPLICATION

During installation, a Cattrax icon is placed oa BC desktop. You may start the application by
clicking on the desktop icon, or by navigatinghe folder containing the Cattrax program files and
clicking on theCattrax.exefile.

When Cattrax is first started, an application ifatee similar to the one shown in Figure 5-1- is
displayed on the PC monitor. If this is the fligte Cattarx has been launched, the display windows
will all be empty until a PESA device is connectedhe USB port and “discovered” for control. hit
application has been previously used, the Devidess Window displays a list of inactive devices that
have been discovered in previous sessions as shae example screen. Detailed operating
instructions for the software application are corgd in the Cattrax User Guide, but for purposeshisf
discussion there are two screen display areas e toantroduce.
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@ Cattrax - [Vidblox Rx One] -\ x
Settngs | View  Tods  Heb
& x B
A
Global Network Diagnose
ettings Preferences
S & Vidblox R One X | 8 Vidblox Tx One. il
Q MenuTree - ¥idbl.. 3 X
- Status Overview
BT — [zvies ]
Test Mode [Disabled Audio Source [Embedded
& Status & Alarms
Informati
Vodel [DLDVERTE Sweost [2.0.58
Serial Mo, | 653231A10170022 SW Main | 2.0.0:23
MAC Adress [0SO CZTRTEEE FrGiver
Type s [vidblox RxOne
User Text Fields
UserTetFeget [ | WerTearedsz [ |
Device Properties ox
PN
= VidBlox Properties
= IP Address
Alarms & Events x
Clear Delete  Show Al
sesian Date - Time. Type Message Frame - Shot Mame | Alias Duration stat|
The 0 tems ta sh
< 3>

Figure5-1 Cattrax Main Display Screen

5.6.1 DEVICESVIEW WINDOW

The Devices View window, Figure 5-2, identifies thevice currently under active control of Cattrax
and lists devices that have been previously coeddctthe application. Whenever a Quadbox module
is connected to the host PC, and communicatiostabéshed, the module identity is displayed as a
branch of the menu tree in the Devices View in Belters. Remember that Cattrax can only control
one device at a time over a USB port, thereforg one menu entry will be highlighted. If the dexic
has been “discovered” previously but is not cutyeabnnected to the host PC, the device name appear
in the menu tree in gray letters. Depending ornviee mode selected, devices may be displayed by
group as shown in Figure 5-2. Notice that the mepQuadboxes appears in the menu tree with
branches to individual modules, identified by tymel serial number that have been previously
discovered or controlled by Cattrax. The purpddéis introduction is to differentiate betweenad

and grayed entry in the tree, and to stress tleiqusly accessed modules will still appear inttke,

until they are manually removed, even though thedutemay not be connected to the host PC. You
may obtain more information on viewing modes arfeepbperational features and functions of Cattrax
by referring to the User Guide for the softwarelapgpion.
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Devices Yiew a x

o ¢4 @ %% Showal ~ By Type ~

= @@ QuadBoxes
=@ QuadBoxes: R¥
£ 192.168.2.101
83 192.168.2.102
83 192.168.2.103
=@ QuadBoxes: TX
3 192.168.2.200

Figure 5-2 Example Devices View Screen

5.6.2 ALARMSAND EVENTSWINDOW

The Alarms and Events Window, Figure 5-3, displdggs when a defined alarm condition occurs or
when a defined event occurs within the system.idddtom the example screen that when Cattrax
establishes connection with a Quadbox module fiagged as an event; as is disconnecting a module
from the host PC USB port or the network. Whenagluate is discovered and flagged as connected, its
identity appears in the Devices View window in blgtters, and the information screen is displayed i
the main display window.

Alarms B Events ax
Cear Dielats  Show Al =
Diabe - Time: Type Mesiage Typee - Seridd [ Courakion Fakus
Sep 251 T0244 Flajor [Quasdiion: RX-DO9ZI0000] s discornected. QuadBon: RE-D092... QuadBon Abays Z2h 3% T Acked | Fioed
Sep 25 141835 Pl SFPL Channsd | BX Power DuadBod: RX-DO92... TR S0ays Lh 18m [ poed T Fised
Sep 25 1035 Flajor SIP1 Channel 2 RX Power Quadibon: RE-O092.., Quaditay SOays L 189m0 T fcked T Fised
Sep 25-14: L8!S Evart [GuadBen: RCDOFZIN0LE] i conneted QuadBo: RCOOREE... Cuadion T nded [T Foosd

Figure 5-3 Example Alarms and Events Screen

5.7 MODULE CONFIGURATION SCREENS

When a Quadbox module of any model variant is undetrol of Cattrax, operator screens and
functions presented in the following paragraphssaselable. Most screens for transmit and receive
modules are identical in appearance, even thougbata displayed may have different interpretation.
In the paragraphs below, example screens for put/houtput receive module with internal routing
capability are used. If your Quadbox modules diohawe internal routing capability, the matrix
discussed in Paragraph 5.7.3 will not be presemh@rconfiguration screen. Also, if your modules a
equipped with only 2 inputs or 2 outputs, displéysinput or output channels 3 and 4 will eithet he
present or will be inactive. Paragraph text diseasany differences between data inputs and dsplay
for transmit and receive modules.
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With Cattrax communicating with Quadbox over a r@lky numerous modules may be identified as
active in the Devices View Window. Click on anytiaée device in the listing to access configuration
screens for that module. Status and monitor indtion is updated for the selected module in reaéti

If a Quadbox module is attached to the USB pothefhost PC when Cattrax is started, the applicatio
will automatically discover the module. When a mleds discovered the identity of the connected
module is displayed in bold letters in the Devivésy window, and the information screen for that
module opens in the main display window as showfigare 5-4.

Devices Yiew

2 x

@ QuadBox: RX-E09100011 X

ar

B 44 © w5 showal - MenuTree - Quad... B X
= G Frames 4 Refresh @ Input 1 Input 2 Input 3 Input 4
B8 QuadBox: RX-E09100011 = qusdbon 100
Output 1 [ Mok Locked Output 2 | Not Locked Output 3 __Nutlr.-daed Output 4 _ul Locked
Contrels
Configurations
L e b alire SFR1 CHI Power SFP1 CH2 Power SFP2 CHI Power SFEZ CHZ Power
SFP1 Status
SFP2 Status Information
Reclocker Status Flodel
Board Specific
Serial to, [EDS100011
MAC Address [AA-BB-CCDD-EEFF
e
Pl Boct [1.0.5
oren
s

Device Properties

[Eal

/= QuadBox Properties
Mame

Alarms & Events

QuadBox Clear Delete | Show All ~

Date - Time Message Type - Serial# Name | Alias Duration Status

There are no ikems to show,

Figure 5-4 Example Quadbox Initial Display Screen

57.1 STATUSDISPLAY TEXT BOXES

Regardless of which menu selection you choose thenmenu tree, the top portion of the main display
window always displays the status monitor text Iscxe shown in Figure 5-5. Display information is
updated in real-time for the selected module. foHewing status data is provided by these textdsox

Input — There are four text boxes for input channelstédbeled Input 1 thru Input 4; each box indicates
if the corresponding input channel is currentlynacbor inactive. With receive modules, monitoralat
indicates input signal presence for fiber opticrofes, and with transmit modules data is for signal
presence at BNC input channels.
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Output — The four text boxes for output channel statiseled Output 1 thru Output 4, indicate if the
associated output channel is currently lockedstaadard data rate (Locked) or running in bypassemo
(Not Locked). With receive modules, monitor datdicates signal lock status of BNC output channels,
and with transmit modules data is for signal lokss at fiber optic channels.

SFP Power — These text boxes display status of the opticgladipower level at each channel of the SFP
modules. The possible readouts are Low, NormalHigtl, and indicate the current real-time status of
each fiber optic channel. With receive modulestust data indicates strength of the optical sigeaig
received by the indicated SFP module channel.trBosmit modules, status data indicates strengtheof
optical signal leaving the indicated SFP modulenciah

Cattrax - [QuadBox: RX-E09100011] =
o Status Display Cells
0 QuadBox: RX-E09100011 X qp
MenuTree - Quad... & X
e @ oo G o o2 o3 o
= QuadBox_1.0.0
Ot 1 Oupu 2 Oupet 3 Output 4 [k Loded
Controls
2l SFP1 CHI Power SFP1 CH Power SFP2 CHI Power SFP2 CHE Power
SFP1 Status
SFP2 Status Information
Redlocker Status Model | QFX-QUAD30-RX-PS-4}
Board Specific
s
MAC Address | AA-BB-CC-DD-EE-FF
Tpe
MaxRote
|
Pueon
Ftse
pias

Figure5-5 Status Display Text Boxes
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5.7.2 |INFORMATION MENU

When the Information menu entry is selected fromrtienu tree, the screen shown by Figure 5-6 is
displayed. This screen provides the following agunfation data for the selected Quadbox module:

e Model Number and Serial Number — Model and serial numbers of the selected module
e MAC Address — Identifies the assigned MAC address for the rfeodu

e Type- Indentifies whether the module is a receiver) (@xransmitter (Tx)

e Ports— Indicates the number of active fiber channelsr(2)

e Max Rate — This display indicates the maximum data ratebdipy of the module

¢ FW Boot and FW Main — Indicate the revision levels of the boot codé amain program
firmware

e Alias— Alias is a name assigned to the selected mddulidentification on the network or
within the system of Quadbox modules; and it wdtbme the identifier for the module in the
Devices View window. You may enter any name yoshato assign the module in the Alias text
box. Press the Enter key to initiate the name gban

Cattrax - [QuadBox: RX-E09100011] g — 4
Help
B8 QuadBosx: RX-E09100011 X 4P
MenuTree - Quad... & X
Rt © ot e e
= QuadBox_1.0.0 )
Output 1 | Nok Locked Output 2 | Mot Locked Oukput 3 | Mok Locked Output 4 | Nok Locked
Controls
Configurations
SFP1 Status
SFP2 Stakus Infarmation
Reclocker Status Model
Eoard Specific
Serial No, | E09100011
MAC Address | AA-BB-CC-DD-EE-FF
Max Rate | 3.0 Gbps
P e
Furin
s

Figure 5-6 Example I nformation Screen
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5.7.3 CONTROLS MENU

Selecting the Controls menu entry from the mene diisplays the screen shown by Figure 5-7. This
screen allows you to configure internal routingh# module is so equipped, and set data rate¢bdor
output signals on the selected Quadbox module.

Help

= QuadBox_1.0.0
Informakion
Configur ations
= Stakus & Alarms
SFP1 Status
SFPZ Status
Reclocker Status
Board Specific

Crosspoint Control

0 QuadBox: RX-E09100011 X |

q4Pp

MenuTree - Quad... 2 X
t;Refrssh (=] 7

vous
Outpuk 1
SFP1 CHI Power

Cross-Point Control

Inputl InputZ
O (O]
O o
@) @]

Data Rates

Cutpuk I | Aute
outpue 2 [auto
output 3 [auto

Cutput 4 | Auto

Input 2

Cutput 2

SFP1 CHZ Power

® 0O O

o

Inpitd

)

O
O
®

Input 3

ot
SFP2 CHI Power

Cukputl

Cutput2

Outputd

Qukputd

Rate |Unlocked

Rate |Unbocked

Rate | Unbocked

Rate | Unlocked

Figure 5-7 Example Controls Screen

-
Output 4
PPz CHzPower [low |

The control matrix displayed in the center of tbeeen allows you to select signal routing if thedule

is equipped with an internal router. Notice tretreOutput, 1 thru 4, is listed on a separate nodvesch
Input, 1 thru 4, is listed in a dedicated coluniro change signal routing, click the radio button
corresponding to the desired input source for eatput signal. The default routing scheme is shown
the figure where Input 1 is routed to Output 1,uinp to Output 2, etc. Clicking the Reset buttetums
the router to factory default.

Proprietary Information of PESA

5-12



’\ QuADBOX MODULES
\‘ l Es A Publication 81-9059-0662-0, Rev. B

May 2012

If the selected Quadbox module is not equipped aitlmternal routing function, the matrix shown in
Figure 5-7 is not displayed. If the selected medsilequipped with only two input or two output
channels, the matrix contains only valid inputs auatputs.

Data Rates

A Data Rate pull-down box that selects the reclogkate is listed for each valid module channel.
Depending on module type, the listing is for Outpand Output 2, or Output 1 thru Output 4. Thiepu
down menu lists all valid data reclocking ratesparfed by Quadbox, plus the automatic (Auto) option
When Auto is selected, the output data rate isheesame as the input signal assigned to the output
channel. If you wish to select a different dat® far the output, open the pull-down menu andcsefes
desired value. When the Bypass option is seleciggut video is not reclocked.

When configuring Receive modules the data rategelesets output rate for the indicated BNC (coppe
coaxial) channel, and on transmit modules setsulygut rate for the indicated fiber optic outpuachel.
The following chart lists valid output data ratectes:

Auto

HD-SDI (1485/1483.5 MHz)
SD-SDI / DVB-ASI (270 MHz)
2 x HD-SDI (2967/2970 MHz)
2 x SD-SDI (540 MHz)

SD 16:9 (360 MHz)
Composite NTSC (143 MHz)
Composite PAL (177 MHz)
Bypass

A text box labeled Rate is displayed to the righeach pull-down menu box. If the output signal is
locked to a valid data rate, the actual data sathsplayed as a numeric value in the Rate bothelf
reclocker stage is bypassed for the indicated ¢ignal, the message Unlocked appears in the box.

5.7.4 CONFIGURATIONS MENU

Selecting the Configurations menu entry from th@mee accesses the input Equalizer Controls wahen
Quadboxtransmit module is connected to the host PC, as showndwy&b-8. When this menu entry is
selected with aeceive module connected, the screen shown in Figuressd@&played to indicate there is
no active controls for the module . The windowteams a listing of equalizer controls for each ¢ali
copper (BNC) input channel with two radio buttongach row. These controls allow you to select, by
input channel, whether the input equalizer funct®o®n or Bypassed. Click the button for the dwkir
equalizer setting on each input channel entry. impet equalizer function applies only to BNC
connector inputs fed by copper coaxial cable. @&foee, the Equalizer Controls window does not appea
on the Configurations screen for receive modules
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B8 QuadBox: TX-E09100010 X q b

MenuTree - Quad... ® X

s @ ool 0 - vou2 e o+ e

| = QuadBox_1.0.0

Information Qutput 1 | ok Locked Qutput 2 | Mot Locked Output 3 | Mok Locked Output 4 | hok Locked
Controls
Configurations
e AT SEPL CHI Power SFP1 CH2 Pawier SFP2 CHI Power SFP2 CH2 Power
Equalizer Controls
Equalizer 1 (%) On O Bypass
Equslizer2 & on Orypass
Equalizer 3 & 0On O Bypass
Equalizer ¢ (%) On (O Bypass

Figure 5-8 Example Transmit Module Configur ations Screen

B8 QuadBox: RX-E09100011 X 4P
MenuTree - Quad... # X
Y o o o+
= QuadBox_1.0.0
Information COutput 1 | Mok Locked Output 2 | Mot Locked Oukput 3 | Mot Locked Output ¢ | Mot Locked
Controls
Configur ations
e SFP1 CHI Power SFP1 CHZ Power SFP2 CHI Power SFPZ CH2 Power
SFP1 Stakus
SFPZ Stakus Mo Configuration For R type QuadBox.
Reclocker Status
Board Specific

FIGURE 5-9 Example Receive M odule Configurations Screen
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575 SFP1AND SFP2 STATUSMENUS

Menu entries SFP1 Status and SFP2 Status accesssteeens for SFP Module 1 and SFP Module 2,
respectively. Each menu provides status monitadatg for each channel of the indicated SFP module.

Both are identical in layout and function, with #eception that the information and channel status
windows are labeled SFP1 or SFP2, depending osefleeted menu. An example screen for SFP1 is
shown by Figure 5-10.

BB QuadBox: RX-E09100011 X

4k

MenuTree - Quad.. # X
{4 Refresh &3 (7]

= QuadBox_1.0.0
Informakion
Cantrols
Configurations
= Statis & Alarms
SFP2 Stakus
Rechocker Status
Board Specific

o o -
Output 1 Cutput 2 Output 3 Output 4
SFPICHI Power [Nomal | SFP1CHZ Power 5FP2 CHL Power SFP2 CH2 Power

SFR1 Information

R ot coe
SFP1 Channel 1 Status SFP1 Chanrel 2 Seatus
e
Temperature 41 deqC Temperature 39 degC
B 1 01 Wm0 ) 1 1 1 § I I 1 1
-0 0 10 200 30 40 50 60 70 &0 90 100 A0 0 10 20 30 40 50 60 70 80 90 100
Power 4 dBm Power 3 dBm
] [ ] I ) ] ] ] 0 [ 0 (] [ [ ] [} ] (]
J0 25 20 15 10 5 0 5 10 30 25 20 15 10 5 0 5 10

Figure 5-10 Example SFP Status Screen

SFP1 I nfor mation or SFP2 | nfor mation

There are three text boxes in the SFP informatimaew that display the following characteristics of
the indicated SFP module:

¢ Vendor Name — Identifies the manufacturer of the SFP moduladme

e Part No. — Identifies the manufacturer’s part number f@& thodule
e Date Code — Displays the date of manufacture for the SFPuteod
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SFP1 Channel 1 Status or SFP2 Channel 1 Status

There are two text boxes and two analog-type nispiays contained in the channel status window
used to provide the following real-time status moning data for channel 1 on the indicated SFP
module:

e Type - Identifies the SFP module as a transmit (Txeoeive (Rx) module

o TXFault (Transmit Modules Only) — Indicates if the optical transmit signal is ms(OK) or
absent (Error) at the output of Channel 1 on tdecated SFP module

e Signal Status (Receive Modules Only) — Indicates if an optical input signal is pres@ni) or
absent (Error) at the input of Channel 1 on thécateéd SFP module

e Temperature— Provides a direct analog readout of the cummpetating temperature of the
signal path device associated with channel 1 oirttieated SFP module

e Power — Provides a direct analog power readout in dBmh@foptical output signal leaving
channel 1 of the indicated SFP transmit moduleéheroptical input signal entering channel 1 of
the indicated SFP receive module

SFP1 Channel 2 Status or SFP2 Channel 2 Status

Displays for SFP module channel 2 are the sameoasilenchannel 1, above, and provide the following
real-time status monitoring data for channel 2lenindicated SFP module:

e Type - Identifies the SFP module as a transmit (Txeoeive (Rx) module

o TXFault (Transmit Modules Only) — Indicates if the optical transmit signal is ms(OK) or
absent (Error) at the output of Channel 2 on tdecated SFP module

e Signal Status (Receive Modules Only) — Indicates if an optical input signal is pres@ni) or
absent (Error) at the input of Channel 2 on thécateéd SFP module

e Temperature— Provides a direct analog readout of the cumpetating temperature of the
signal path device associated with channel 2 oirttieated SFP module

e Power — Provides a direct analog power readout in dBmh@foptical output signal leaving
channel 1 of the indicated SFP transmit moduleéheroptical input signal entering channel 2 of
the indicated SFP receive module

5.7.6 RECLOCKER STATUS

Selecting the Reclocker Status menu entry frommbau tree displays the screen shown by Figure 5-11.
This screen provides real-time status monitorirtg diar the output reclocker device on the selected
Quadbox module.
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B8 QuadBox: RX-E09100011 X 4P
MenuTree - Quad... B X
e © ol @ - e o
= QuadBox_1.0.0
Information Qutput 1 | Mok Locked Output 2 | Mot Locked Cutput 3 | Mot Locked Qutput 4 | Mok Locked
Conbrols
Configur ations
syl SFP1 CHI Power SFPLCHZ Power [Mormal | SFP2.CH Power SFP2 CH2 Power
SFP1 Status
Loss OF Activity Loss Of Lock
o o
Outpuk 2 Output 2 [Not Locked
Output 3 Output 3
o o
Temperature

Figure5-11 Example Reclocker Status Screen

L oss of Activity

Within the Loss of Activity window a status boxlisted for each valid module output, by channel
number, which displays whether or not there is ativ& input signal present for the indicated output
channel. If the box displays the message Inactihe¥e is no active input for the channel. Depegdin
module type, the listing is for Output 1 and Outpuor Output 1 thru Output 4. When monitoring
Receive modules each display box indicates anestgnal on the fiber optic input channel, and on
transmit modules indicates an active signal orBiIRE (copper coaxial) input channel.

L oss of L ock

The Loss of Lock window contains a list of eachidv@hodule output by channel number that displays
whether the reclocked output is locked to a stahdata rate (Locked) or bypassing the reclocket (No
Locked.) Depending on module type, the listintpisOutput 1 and Output 2, or Output 1 thru Ougbut
When monitoring Receive modules the display in@isaeclocker lock status for the BNC (copper
coaxial) channels, and on transmit modules indé&cegelocker lock status for the indicated fiberopt
output channel.

Temperature
The Temp. Status box indicates status of the rketodevice operating temperature.
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5.7.7 BOARD SPECIFIC MENU

Selecting the Board Specific Menu entry opens plaljsscreen with monitoring data pertaining to the
circuit board of the selected Quadbox module. Yamaple screen is shown by Figure 5-12.

B QuadBox: RX-E09100011 X 4k
MenuTree - Quad... B X
rr— - vons o
= QuadBox_1.0.0
Information Qutput 1 | Mok Locked Qubput 2 | Mot Locked Output 3 | Mot Locked Output 4 | Mot Locked
Contrals
Configurations
sl SFELCHI Power [Mormal | SFP1 CH2 Power SFP2 CHI Power SFR2 CH2 Power
SFP1 Status
SFP2 Skatus Board Power
-
Procassar Temperature
Temperature 36 degC
] ] I 1 ] ] 0 0 0 1]
10 0 0 20 30 40 50 G0 70 80
Over Temp Thresh & E degC
Figure 5-12 Example Board Specific Screen
Board Power

There are four text boxes in the Board Power infdrom window arranged in two rows, each row
indicates the voltage level and status for the rpaimer supply rails on the circuit board. The-tedind
box in each row provides a digital readout of tbial measured operating voltage for the indicated
power rail. The right-hand box indicates the ftaiithe power supply voltage as low, normal ohhig

Processor Temperature

The analog-type meter display contained in the &®ar Temperature window provides a direct analog
readout of the current operating temperature optbeessor device contained on the Quadbox circuit

board.
Ove Temperature Threshold

Moving the Over Temp Thresh slider beneath the tatpre readout display determines the
temperature (in degrees Celsius) at which the @eenp alarm triggers an alert in the Alarms and
Events panel of the Cattrax control applicatiore Belected threshold temperature is displaydaen t

box beside the slider.
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5.8 NETWORK CONFIGURATION WITH CATTRAX

In order to communicate with Quadbox modules orfdledity network, Cattrax must have the same IP
subnet address and be physically connected tathe subnet as the devices it needs to manageeAs th
diagram in Figure 5-13 shows, the PC running Catimay be connected to an existing switch that
connects Quadbox modules and other PESA equipment.

The IP Address of the PC must be set such thasitle same subnet address as modules, frames and
panels. For example, if the Quadbox module ha$address of 192.168.0.35 and the Subnet Mask is
255.255.255.0; then the IP address of the PC rgrdattrax must be set to 192.168.0.XX, where XX is
any number that is not already in use by otheradsvon the network. In this example, the IP addres

of the PC may be set to a value such as 192.168.0.7

Router

IP Subnet
Example Address Range -
192.168.0.1 to 192.168.0.255

IP Switch

' Cheetah Router
—

Cattrax P

i

©® e e® ] Vidblox Module
4 OUT1 OUT2 OUT3 OUT4 ETHERNET

Quadbox Module

Figure5-13 Cattrax Installation Using an I P Switch to Connect M anaged Devices
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5.9 CHANGING DEVICE NETWORK ADDRESSING PARAMETERS

Cattrax allows users to change the IP address thed wetwork addressing parameters of both active
and inactive Quadbox modules from the Device Ptasepanel shown below in Figure 5-14. This
feature is particularly useful for devices that imcctive due to an IP address conflict with other
devices, or having a different network addressttr@aallows the user to correctly set the IP asislief
such devices directly without having to isolate de®ice from the network.

To change networking parameters for the selectedelesimply enter the desired IP address, Subnet
Mask or Gateway address in the boxes contained uhedEP Address panel on the Devices Properties
panel and clicl&pply. If the new IP entered is the same as an exififirapldress of another device,
Cattrax reports an error.

Device Properties 1 x
=4
=] Frame properties
Mame Integrity o00
Auto Restore an
Radk
Elevation
= IP Address
bl 192.168.20.82
Subnet 255.255.255.0
Gateway 192.168.20.1
i

Figure 5-14 Changing | P Address from Device Properties Panel
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Chapter 6 Maintenance and Repair

6.1 PERIODIC MAINTENANCE
No periodic maintenance is required.
6.2 PESA CUSTOMER SERVICE

If you are experiencing any difficulty with a Quadmodule, please contact the PESA Customer
Service Department. Skilled technicians are avealébassist you 24 hours a day, seven days a week.

6.3 REPAIR

Before attempting to repair this equipment, pleamesult your warranty documents and the PESA
Customer Service Department. Unauthorized repaag void your warranty.

éTIDN

6.4 REPLACEMENT PARTS

Only parts of the highest quality have been usdtierdesign and manufacture of this equipmenhdf t
inherent stability and reliability are to be maintd, replacement parts must be of the same high
quality. Please consult our Customer Service Dapant before installing any parts not purchased from
PESA.

6.5 FACTORY SERVICE

PC boardsin this equipment contain Surface Mount Technology (SMT)
components. Special tools are required to replace these components without
causing damage to adjacent areas.

Failure to consult with Customer Service before attempting to repair these
boards may void your warranty.

Before returning any equipment to our factory fervece or repair, please contact our Customer Servi
Department for an RMA number.
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