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Safety Compliance
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WARNING:

CAUTION:

This equipment complies with:

o CSA/UL/IEC/EN 60950-1, 2nd Ed. + AM1, Information Technology Equip-
ment - Safety requirements

The power cord supplied with this equipment meets the appropriate national
standards for the country of destination.

An appropriately listed/certified mains power supply cord must be used
for the connection of the equipment to the mains voltage at either 120V~
or 240V~.

This equipment is meant to be installed in a restricted access location.

These servicing instructions are for use by qualified personnel only.

To reduce the risk of electric shock, do not perform any servicing other than that
contained in the operating instructions unless you are qualified to do so. Refer
all servicing to qualified service personnel. Servicing should be done in a static-
free environment.

CAUTION: THIS UNIT HAS MORE THAN ONE POWER SUPPLY CORD. DISCONNECT
TWO (2) POWER SUPPLY CORDS BEFORE SERVICING TO AVOID ELECTRIC SHOCK.

These modules are certified by the manufacturer to comply with:
« EN 60950-1:2006+A11

» EN 60825-1:2007
* EN 60825-2:2004+A1

@ This equipment incorporates modules containing Class 1 lasers



Electromagnetic Compatibility
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This equipment has been tested for verification of compliance with FCC Part 15,
Subpart B requirements for Class A digital devices.

NOTE: This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

« EN 55022

« EN 55022

» EN61000-3-2
« EN61000-3-3
+ EN61000-4-2
» EN61000-4-3
» EN 61000-4-4
» EN 61000-4-5
» EN61000-4-6
» EN 61000-4-8
» EN61000-4-11

Environmental Protection

Based on technical specifications provided our suppliers and sub-contractors and to the best of
our knowledge', this product is in conformity with the requirements of the following directive:

c € 2011/65/EU

HwnN =

Cadmium (Cd)

This equipment has been tested and found to comply with the requirements of the
EMC directive 2004/108/CE:

Conducted emissions, Class A

Radiated emissions, Class A

Harmonic current emission limits

Voltage fluctuation and flicker limitations
Electrostatic discharge immunity

Radiated electromagnetic field immunity - RF
EFT immunity

Surge immunity

Conducted immunity

Power frequency magnetic field immunity
Voltage dips, short-interruption and voltage variation immunity

Of the European Parliament and of the Council of 8 June 2011 on
the restriction of the use of certain hazardous substances in elec-
trical and electronic equipment [*]

Content is 100 ppm or less

Hexavalent Chromium (CrVI) Content is 1000 ppm or less

Lead (Pd)
Mercury (Hg)

Content is 1000 ppm or less
Content is 1000 ppm or less
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5. Polybrominated biphenyls Content is 1000 ppm or less
6. Polybrominated diphenyl ether Content is 1000 ppm or less
Applicable exemptions:
6(a) Lead as an alloying element in steel for machining purposes and in galvanized steel

containing up to 0.35 % lead by weight

6(b) Lead as an alloying element in aluminum containing up to 0.4 % lead by weight

6(c) Copper alloy containing up to 4 % Lead by weight

7(a) Lead in high melting temperature type solders (lead-based alloys containing 85 % by
weight or more lead)

7(c)-1  Electrical and electronic components containing lead in a glass or ceramic other than
dielectric ceramic in capacitors (piezoelectronic devices) or in a glass or ceramic matrix
compound

Note 1: The statement made herein is based on Miranda’s knowledge of the materials in the
manufacture of its products as of the date of such statement. All statements are contingent
upon the accuracy of such information. Miranda continues to take steps to provide accurate
information but does not conduct destructive testing or chemical analysis on incoming mate-
rials and chemicals to verify suppliers’ representations.

[*10JL174,1.7.2011, p. 88.
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Introduction

Chapter 1 is an introduction to the LUMO series of products.

Topics
Introduction tO LUMO ...t e ettt page 1

Introduction to LUMO

The LUMO is a high-density 1RU frame with 36 SFP-based fiber converters, ideal for large distri-
bution of high bandwidth 3Gbps signals. LUMO'’s 1RU size minimizes rack space, and often-
complex cabling concerns have been greatly reduced by including fiber connectivity on one
side of the unit and coax electrical on the other.

Reliability and serviceability is further secured through the use of hot-swappable cards and a
redundant PSU, as well as remote system health monitoring and alarming for all key compo-
nents, including optical signal strength.

Key Features and Benefits
« High-density 1RU frame with 36 SFP-based fiber converters

Supports 2 x 18 CWDM wavelengths

» Modular, hot-swappable SFPs and cards for efficient serviceability

Mechanical design with fiber connectivity on one side and coax on the other for ease of
cabling

Redundant, hot swappable built-in power supplies
» Remote system health monitoring and alarming for all key components

« Fiber support for convenient and secure optical fiber installation

Available Options

¢ LUMO-CPU-ETH controller for ethernet access and control

» Second power supply for redundant power security
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Cards (maximum 9 per frame)

The following cards are available to be used with the LUMO frame:
e FIO0-911-4T-513-LC Quad 3Gbps/HD/SD optical transmitter 1310 nm LC/PC connectors
 FIO0-911-4R-LC Quad 3Gbps/HD/SD optical receiver LC/PC connectors

 FIO-911-4TH-CwwCxxCyyCzz-LC High power Quad 3Gbps/HD/SD optical CWDM Tx, LC/PC
connector.

CwwCxx and CyyCzz show the wavelengths of the CWDM transmitters used in this card.

These cards can be used in any combination to occupy the nine available slots in the LUMO
frame.



LUMO Housing Frame

Chapter 2 describes the LUMO housing frame and details of its installation.
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Overview

The 1-RU LUMO housing frame and its associated LUMO-series cards are designed to provide
maximum configuration flexibility in a high density and low cost 1-RU chassis. The basic config-
uration includes one power supply unit and a chassis status card for basic system monitoring.
Up to 9 FIO-911-series cards can be installed within a single frame. The LUMO frame offers full
flexibility and integration of a variety of functions and signal types on BNC/DIN or fiber SFP. All
components are hot-swappable and can be quickly configured. The frame is air-cooled, the
PSUs and fan are monitored and status reporting is available. Each card has some multicolored
LEDs for status reporting as well. Remote control and status monitoring via Ethernet is available
as an option. The frame is available in two versions, identified by the rear connector type:

» LUMO-BNC

e LUMO-DIN
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Overview

Features
1 RU with 19” rack mount
» Up to 9 cards (72 Watts)
« Ease of serviceability
« Hot-swappable PSU with optional 2" redundant PSU
» Hot-swappable cards, SFPs, controller and fan
« Status and alarm over IP with optional LUMO Ethernet Controller
« Cards can operate without controller
» Small granularity
« Fiber on the front, coax on the rear
» Multiple video and audio formats can be fitted in a single chassis

Physical Layout

Front Panel Appearance

Status Card status LED- Individual card status LEDs

Each card (numbered 1 to 9 from left to right as seen from the front of the unit) has its own face
plate which allows the status LEDs on the installed cards to be seen and also allows the card to
be secured in the chassis by a screw. The opening near the center of the panel is for the status or
controller card status LED.

Rear Panel Appearance

The rear panel incorporates the electrical signal connectors, and so has a different appearance
for the LUMO-BNC and the LUMO-DIN. The central portion of the panel is the same for both
models.

AC plugs

Fan connector
R E—————

Ethernet R145 connectors Lexan

LUMO-BNC Rear Panel
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AC plugs

Fan connector

Fan

Ethernet RJ45 connectors

LUMO-DIN Rear Panel

The functionality of Ethernet connectors is described in the Controller card chapter.

The details of the rear panel card lexans vary depending on the card type, and are described in
Chapter 5.

Installation

Unpacking

Make sure the following items have been shipped with your LUMO frame:
o LUMO-BNC or LUMO-DIN frame, including 1 Power Supply unit (AC in) and 1 Status card

« If the optional LUMO CPU-ETH controller has been ordered, the Status card is not
included

» Rack-mounting brackets (1 pair, with 8 mounting screws)

An AC power cord

Power cord retaining clips (2)

LUMO-series cards (per order) with associated lexans

Fiber Support with 8 mounting screws

LUMO controller card (optional)

A second power supply and AC cord (optional)
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Installation

Assembling the LUMO Frame

The LUMO frame is shipped with neither the frame mounting brackets nor the fiber support
installed.

These instructions describe the installation of the rack mounting brackets and the fiber support
onto the LUMO frame.

The rack mounting brackets may be installed alone (See section A), or in combination with the
fiber support.

If the rack mounting brackets are installed with the fiber support, the fiber support must be
installed first. See section B.

A Installing the rack mounting brackets alone

Position a bracket at each side of the LUMO frame, and install them using the four provided
screws, as shown in the Figure.
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B Installing the Fiber Support

If you are installing this support onto a LUMO frame which has rack mounting brackets installed,
you must remove those brackets first, and then re-install them after the fiber support has been
installed, as described in Section C.

Position the fiber support against the LUMO frame as shown in the figure, and attach it to the
frame with the eight provided screws.

C Installing the Rack Mounting Brackets with the Fiber Support

After the fiber support is installed, you may install the rack mounting brackets in either of two
positions, using four provided screws for each bracket. The figure illustrates the two possible
mounting positions.

Once installation of the rack mount brackets is complete, the LUMO frame should be installed
directly into a standard 19" rack using 4 standard rack-mounting screws through the four holes
in the corners of the rack mount brackets.
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Installation

Installing Cards in the LUMO Frame

Each card includes an integrated front panel incorporating the fiber optic connectors.

All cards can be installed with the frame power on. The card has a connector which plugs into a
backplane for distribution of power, connection to the controller card, and connections to the
input and output connectors.

To install the card:

1 To remove an existing card from the slot, unscrew the existing card front panel and gently
pull the handle on the front of the card to pull the card straight out of the slot. To add a card
in an empty position, first remove the blank card front by unscrewing it and pulling the han-
dle straight out of the slot.

2 Slide the new card into the slot and push gently on the handle to seat the connectors.
Secure the card in place with the provided front panel captive screw.

Slip the lexan that was shipped with the card over the connectors (four BNC or eight DIN) on the
rear panel that are associated with the slot into which the card was installed. The lexan identifies
the function of the connectors for that card.

Note: Detailed information about the rear panel connections is included in the chapters describing
each card type.

Installing the Power Cord Retaining Clips

Each power supply is provided with a power cord retaining clip that holds the power cord in
place to prevent inadvertent disconnections.

With the power cord removed, install the clip into the plate that extends out beneath the power
cord socket on the rear of the frame, by slipping the two ends of the clip into a pair of holes in
the plate, and rotating the clip down into a horizontal position. Several pairs of holes are
provided to accommodate different sizes of plugs. Use the holes that position the clip closest to
the body of the plug.

Once the clip is in place, insert the power cord into the socket, and press the cord into the grip-
ping loop of the clip.
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Ventilation

Ventilation for the frame is provided by a fan mounted in the center of the rear panel. The fan
draws air through the frame and exhausts it to the rear. Ventilation slots are provided in the
chassis and cards front panels to allow air to flow into the frame.

Important Note: to ensure proper cooling, the front panel of the LUMO frame must be closed at all
times when cards are installed and operating. As well, blank card front panels must be installed if no
card is present in a slot.

Ensure that the front panel ventilation slots of the chassis and the cards are not obstructed.

Field-Serviceable Items

Field-serviceable items on the LUMO frame itself include the power supplies, the status or
controller card, and the ventilation fan.

The power supplies and status or controller card are located behind the door on the front panel.
The door must be opened to change the power supplies, and it must be removed to change the
status or controller card.

Opening and removing the front panel

The front panel of the LUMO frame is attached by swivel brackets. Two spring-loaded sliders
secure the panel in the closed position. To open the panel, pull the sliders toward the center of
the panel, and then pull the panel out until the support brackets allow it to move down below
the level of the power supplies. The supplies can then be removed.

To remove the status card, the door must be detached from the frame. Once the door is open,
push the flexible brackets apart until the door posts slip out of the holes in the brackets.

There are no electrical connections to the panel.

Reinstall the panel by slipping the door posts into the holes in the brackets, and then move the
door into position and snap it in place. The spring-loaded sliders will hold it in position.

Note that the door must be kept closed while the frame is in use, to ensure proper ventilation.
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Field-Serviceable Items

Changing the Power Supply

The LUMO frame supports dual redundant hot-swappable power supplies. The basic configura-
tion includes a single supply, plus an empty slot for the optional redundant power supply.
Installing a second power supply module and applying power to it automatically engages the
redundant supply mode. Each power supply has its own power socket on the rear panel, and
should be connected to the AC supply using the supplied power cord or other approved cord.

« Asingle supply can be installed in either of the two slots

To install or change a power supply module:
1 Open the front panel of the frame

2 Remove the power supply module by pulling on the handle on its front panel and sliding it
out of the frame

3 Slide the new power supply module into the slot, and push it gently into position to seat the
connectors. There is no guiding slot - the supply base sits on the floor of the frame.

4 Close the front panel of the LUMO frame. The panel secures the power supplies in place.

Replacing or Upgrading the Controller Card or Status Card

The Controller or Status card is located between the power supply slots at the center of the
frame. To replace the card, proceed as follows:

1 Open the center front door, remove the door and push the door mounting brackets back
into the frame

2 Hook your finger over the plastic diffuser mounted at the front of the card, and pull out gen-
tly until the card is released from the rear connector; then slide the card out of the frame.

3 Slide the new card into the controller slot, and push gently on the card edge to engage the
rear connectors.

10
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4 Pull the door mounting brackets back out of the frame, and re-install the door onto the
brackets.

5 Be sure to close the door before operating the LUMO system, to ensure proper ventilation.

Replacing the Frame Ventilation Fan

In case of failure of the main cooling fan on the rear of the frame, replace it according to the
following steps.

1 Procure a replacement fan. It is available from Miranda as part #1974-1500-100
2 Remove the defective fan from the frame:
« Disconnect the fan power by grasping the connector and pulling straight out.

» Remove the two screws that secure the fan unit to the frame and pull the fan unit away
from the frame.

« Retain the screws, as they will be used with the replacement fan.

11
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Specifications

3 Install the replacement fan:.

o Use the two screws that were retained when the old fan was removed to install the new
fan onto the rear panel. See the note above.

« Grasp the power connector attached to the fan assembly, and push it onto the power
outlet located to the left of the fan on the rear panel

Specifications
MECHANICAL
Dimensions 1RU x 17.60” W (447 mm) x 10" D (254 mm) without fiber support
1RU x 17.60” W (447 mm) x 20.25” D (515 mm) with fiber support
with connectors
Weight: 8.9 Ibs (4.45 kg) with 1 PSU and controller card installed
POWER
Rating: 100-240V~
0.83-0.42A
50/60 Hz
150 W max
Ambient Temperature: 40° C max
COOLING
Fans: 1 on frame, removable
COMMUNICATION
Connectors: RJ45 (2)
Compliant to: 10BaseT/100BaseTx

12



Status Card

Chapter 3 describes the installation and functionality of the LUMO chassis status card.
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Overview

The Status card for the LUMO series is a simple status report card that monitors the presence
and voltage of the power supplies, the temperature of the air flow leaving the chassis, and the
speed status of the fan and reports it on a single bi-color front panel LED. It also carries white
LEDs to illuminate the LUMO chassis front panel.

Features
 Simple LUMO chassis health monitoring card

Monitors the presence and voltage levels of the power supplies.

Monitors the chassis fan speed

Monitors the temperature of the air flow leaving the chassis
« Convenient front loading design
o The LUMO Status card can be easily replaced for maintenance

» The LUMO Status card can be replaced by the LUMO Controller card with remote control/sta-
tus monitoring through iControl and iControl Web Software

13
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Installation
Block Diagram
The following block diagram shows the functionality of the LUMO status card.
PSU A PRESENCE > :[D BI-COLOR
PSU B PRESENCE - STLJ“I\ETDUS
FAN_SPEED ™| MICROCONTROLLER
CHASSIS N
TEMPERATURE "
PSU A&B
VOLTAGE FRONT PANEL
4 WHITE LEDS
+12VA+12VB »| POWER CONVERSION
Installation

The Miranda LUMO-series Status card is installed in the center of the LUMO chassis, between the
two power supply slots.

To remove or install a LUMO status card, follow these steps:

1 Open the center front door, remove the door and push the door mounting brackets back
into the frame

2 Hook your finger over the plastic diffuser mounted at the front of the card, and pull out gen-
tly until the card is released from the rear connector; then slide the card out of the frame.

3 Slide the new card into the controller slot, and push gently on the card edge to engage the
rear connectors.

4 Pull the door mounting brackets back out of the frame, and re-install the door onto the
brackets.

5 Be sure to close the door before operating the LUMO system, to ensure proper ventilation.

14
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Operation

Card-Front Status LED

The Status card monitor LED is located on the front card-edge of the LUMO Status card, and is
visible through the LUMO frame front panel. This multi-color LED indicates the health status of
the LUMO frame by color, and by flashing/steady illumination.

LUMO Status card LED |

The table shows how the various error conditions are flagged on the LUMO status card LED.

Alarm/Status Priority | Class LED

Chassis temperature over limit 1 Critical Flashing RED
Frame fan stopped 2 Critical Flashing YELLOW
12VA or 12VB missing with 3 Redundancy problem |RED

PSUA or PSUB present

Frame fan low speed 4 Maintenance problem | YELLOW

All good All good Green

The front LED can display only one alarm/status, so it displays only the highest priority. For
example if the fan is at low speed, it should display Yellow. But if at the same time the chassis
temperature is too high, then the LED will display Flashing RED instead.

Be aware that a high priority alarm can mask a lower priority one.

15
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Specifications

PROCESSING PERFORMANCE

Microcontroller ARM Cortex-M3
Latency: <1 second
Power: <1W

16
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LUMO-CPU-ETH Controller Card

Chapter 4 describes the installation and functionality of the LUMO-CPU-ETH Controller card in
the LUMO housing frame.
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The LUMO-CPU-ETH Controller installed in the LUMO frame supports all on-frame communica-
tion between cards, and incorporates a web page for local control and adjustment of the frame.
The LUMO-CPU-ETH Controller serves as the communications port for control and alarm infor-
mation entering and leaving the frame. The LUMO-CPU-ETH controller features two Ethernet
ports for system-wide monitoring and control of the frame, using Miranda'’s control solutions or
a third party monitoring system. This controller card is compatible with the TCP/IP protocol and
can support polling or report on error modes (unsolicited messaging).

Features

 Dual Ethernet RJ-45 ports (10/100Base-T) with static IP address configuration - same address
for both ports, which are configured for active backup redundancy.

« Provides ultra-robust Ethernet connectivity for LAN/WAN

 Controls up to 9 LUMO cards of any type

« Linux-based operating system for robust, mission-critical operations
« Features web page for local configuration of the controller and frame
« Can be remotely configured via iControl

« Provides card and frame health monitoring and status reporting

« Provides extensive frame monitoring:

17
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Control Interfaces

- Ethernet port monitoring, with communication settings and overall bit rate
- detailed bitrate and communication thoughput from individual cards
- self-monitoring with CPU load, memory usage
- Power Supply and fan status reporting
« Individual Card parameter storage for easy card swapping

¢ Communication speeds of up to 100 Mbps via Ethernet ports

Control Interfaces

18

The LUMO-CPU-ETH controller is the control point for the LUMO frame and the LUMO-series
cards installed in the frame. There are no separate operating controls on the frame or cards.

The LUMO-CPU-ETH has two available control interfaces:
e The LUMO-CPU-ETH serves its own web page with access to some operating controls

« Control panels for the LUMO-CPU-ETH can be accessed through Miranda’s iControl system.

Using the LUMO-CPU-ETH web page

The web page served by the LUMO-CPU-ETH controller provides the only means of configuring
the IP address for the controller card.
IP Configuration

Use of this page is essential for the initial configuration of the device, or re-configuration after a
reset, in order to set it up so it can be accessed via iControl on the local area network.

LUMO-CPU-ETH controllers are shipped from the factory with the following IP configuration:

o |P address: 192.168.3.31
¢ Subnet mask: 255.255.0.0

In addition, the LUMO-CPU-ETH IP address will be reset to this value if the front-panel RESET
button is pushed. See the detailed instructions for the reset process on page 21.

It is necessary to change these settings to integrate the LUMO frame into the local network
setup before it can be accessed using iControl. Proceed as follows:

1 Configure a stand-alone computer with the following IP address:

o |P address: 192.168.x.x
e Subnet mask: 255.255.0.0

2 Connect the stand-alone computer to the ETH1 port on the LUMO frame (with the LUMO-
CPU-ETH controller installed, and powered up), using a crossover ethernet cable.
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3 Start a browser on the stand-alone computer, and browse to the LUMO's factory IP address

as given above. The LUMO's web page will open in the browser.

ff Lumo Controller - Windows Internet Explorer o =] 3}
@—: < IEhttp:HlD.D.Q.ZIlI =l | & || 2] x| [ Lve search £~
File Edit Wiew Favorites Tools  Help

% . = = »
o7 Favarites 29~ @\Contml Startup Page s... uLumn Controller x ﬁ - B - ) m=m - Pags -~ Safety - Tools - '@"

Mirand_/)a

4 BELDEN Bf

© Home
Setup
© setup Configure the Lumo controller.
Ethernet

Date and time
Restare paints

O Status Status
Frame Status Check the status of your Lumo Frame.
Network Status

Card Status
Statistics

Connedtions Upgl’ade
© Tools Change the firmware version of the Lumo Controller.
Restore points
Reset controller
Factory default
Lea Debug
Debug . ) .
Upgrade firmware Download debug information to send to Miranda's

© Technical Support technical support team.

Technical Support
Contact technical support or get online information an
the Lumo Controller.

[ ] miranda, com

© www.miranda.comiumo

i Y

Chov  EBi00% v g
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4 Select Setup > Ethernet in the menu on the left to open the ethernet setup page.

/2 Lumo Controller - Windows Tnternet Explorer ] S
@ - httpe//10.0.9.211] =l | B || 2] x| |82 Lve search 2|

Ele Edit Miew Favorites Tools Help

i i =
G Favorites 55 (& iControl Startup Page e Mira... uLumo Cantroller T v B - Y = v Page Zafety » Todls v

© Home SETUP | Ethernet Help =
© Setup This page allows you to configure the

>Ethernet network interface(s) of your Lumo.

Dste snd time Hostname: Jluma

Restore points Hostname
O status

zrsmemﬁ‘;ws Interfaces: | eth1 & eth2 The hostname is the unique name by which

o tat

::.;Dsum: = MAC address: 00:50:C2:95:40:A1 the Luma is known on the network. The

2‘5“5“3 hostname should be 15 characters or less.

Connections

The hostname may contain only the ASCII
© Tools DHCP:  Obtain an IP address antomatically e .y. . v .
B ] letters ‘a’ through 'z’ (case-insensitive), the

E::;ﬁ;fy ¥ Use the following IP Address digits "0' through ‘%, and the hyphen.

Factory default IP address: |1U . |[] . |9 . |211

Log Channel Bonding (Ethernet Link

Debug Network Mask: [2s5 J255  .Jo o ‘

Upgrade firmware: Redundancy)

Gateway: |10 . |0 . |0 . |G2

© Technical Support Ml Status- AUTONEGOTIATION Channel bonding is 3!1 arrangement in which
two or more network interfaces on a host

computer are combined for redundancy.

Click the "Apply’ button to save your changes. _IAppIy The Lumo Ethernet Link Redundancy always
uses Channel Bonding.

The Luma supports one bonding mode:

I -] [
|peone [T T T 6 mkemet [Fa - (R -

5 Onthe SETUP | Ethernet page, enter the required information. Consult your IT department if

necessary.

Hostname: The hostname is the unique name by which this LUMO is known on the net-
work. The hostname should be 15 characters or less. The hostname may contain only the
ASCll letters 'a' through 'z' (case-insensitive), the digits '0' through '9', and the hyphen

DHCP: (Disabled for this controller)
IP address: Enter an address appropriate for the local network
Network Mask:  Enter a mask value appropriate for the local network

Gateway: Enter a gateway address appropriate for the local network
6 Click the Apply button to save your changes

7 Disconnect the stand-alone computer from the LUMO.

The LUMO frame is now ready to be installed in its operating location and connected to the local

network.

Once it is installed, the LUMO web page can be accessed via the network at any time using a
browser and the IP address set in the controller using the above procedure.
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Resetting the Controller

IMPORTANT: If for any reason you cannot connect to the LUMO frame through the network
using the address you have entered:
1 Press the RESET button on the

front panel (access it through the

cutout on the panel - it is recessed RESET button

to protect against accidental acti- \
A

vation)

2 You must keep pressing the button
for approximately 10 seconds in — —
order to reset the controller. During = D =
that time, the front panel status
LED will flash yellow. You can abort Status LED
the reset at any time while the LED
is flashing by releasing the button.

3 Once the LED has stopped flashing, the LUMO-CPU-ETH will reboot, and the IP address
(along with other on-board parameters) will be reset to its factory values.

4  Follow the steps in IP Configuration on page 18 to set the IP address to the required value.

If you can connect to the LUMO-CPU-ETH controller through the network, you can reset the IP
address by browsing to the controller’s IP address, and following steps 4-6 in the IP Configura-
tion on page 18.

Once you have applied the changes, your browser will lose contact with the controller, but you
may re-establish contact at the new IP address.

21



LUMO-CPU-ETH Controller Card

Control Interfaces

22

Using the iControl interface

The LUMO-CPU-ETH controller supports remote operation through its two rear-panel 10/100
Base-T ethernet ports, using Miranda'’s iControl or a third-party solution. This manual describes
the control panels associated with the LUMO-CPU-ETH and their use.

Note - you must configure the LUMO-CPU-ETH controller with an appropriate IP address before
it can be accessed on your network by iControl. See IP Configuration on page 18 for details.

Please consult the iControl User’s Guide for information about setting up and operating

iControl.

In iControl Navigator or iControl Websites,
double-click on the icon of the controller to
open its control panel.

o LUMO-CPU-ETH controllers are identified
as LUMO Controller in the Type column of
the iControl Navigator window.

« For convenience, enter a descriptive Label
in the Info panel of the card, to make it
easy to locate this specific frame controller
amongst those in the list. See Identifica-
tion on page 24 for instructions.

The iControl panel for the LUMO-CPU-ETH
controller displays a series of buttons down
the left-hand side. Clicking a button changes
the contents of the main window to display
status reports and controls related to the topic
named on the button.

A full description of the use of the iControl
interface to configure the LUMO-CPU-ETH
card is given below, beginning on page 23.

B Miranda iControl Navigator - Access control disabled oy [ 3

Eile View Discovery TIools Help

‘ |2 Specific location ‘ | & All locations ‘ | ) Event Iugviewer| ‘ ‘0 Incident log viewer ‘ »

Label* | shortlabelr | Type |
T ToU T = To0T A= ToUT 3
= HwP-1801 HMP-1801 HmP-1801 m
B HMP-1801 HMP-1201 HMP-1201
B HMP-1801 HMP-1201 HMP-1801
= HMP-1801 HMP-1801 HMP-1801
= RD-2211 IRD-3811 IRD-2811
= RD-3811 IRD-3811 IRD-3811
B KE-510 KE-210 KE-810
.| UM CPUETH LUMO_ALAIN LUMO CPU LUMO controller
= LUMO CPUETH LUMO_Eruno LUMO CPU LUMO contraller
B | UMO CPUETH mac_keith LUMO CPU LUMO cantraller
B 1801 Mn-1801 MM-1801
B Mon-Zero Index Maon-Zera Routing Switcher
mm RCP-200 Router 100 RCP-200 Routing Switcher
B RCP-200 Router 16 RCP-200 Routing Switcher
m RCP-200 Router 2500 RCP-200 Routing Switcher
& REF-1801 REF-1201 REF-1201
&3 REF-1801 REF-1801 REF-1801
B REF-1801 REF-1201 REF-1801
B REF-1801 REF-1201 REF-1201
= SDA-14M SDA-1401 SDA-1401
B SDA-1401 SDA-1401 SDA-1401
5 5PG-1801 SPG-1801 SPG-1801
B SPG-1801 SPG-1801 SPG-18M1
B SPG-1801 SPG-1801 SPG-1801
B UAP-1783 UAP-1783 UAP-1783 |
= VEA100 EA-100 EA100 =
1 2]
*| Logical view == ical iew wiew
Caonnections: 10.8.1.6 ||
=I5l

e @®

Status

Frame hNeiwolk ] Cards ] Advanced ]

Netuo i
Frame Type: LUMO-BNC
Restore point
WL [ General
CPU status [+ ]
b Front LED calar [~ ]
Frame fan 9420 rpm °
Frame temperature 3z°C °

[ Power supply
Alarm conflg Lett power supply type Simple positive

Info Left power supply voltage 1173 [+ ]
Right powersupply trpe Abzent
Factw Right power supply valtage Mim (v ]
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Card-Front Status LED

The status LED is located on the lower-front card-edge of the controller module, and is visible
through the front access door of the LUMO frame. This multi-color LED indicates the status of
the controller card by color, and by flashing/steady illumination.

Controller Status LEDJ

The table shows how the various error conditions are flagged on the LUMO-CPU-ETH status LED.

Alarm/Status Priority | LED

Power supply failure 1 FLASHING RED
Fan failure 1 FLASHING RED
Internal error 2 RED

Normal (no errors) GREEN

The status LED can display only one alarm/status, so it displays only the highest priority. For
example if there is an internal error, it should display RED. But if at the same time the chassis fan
has failed, then the LED will display FLASHING RED.

Be aware that a high priority alarm can mask a lower priority one.

Configuring the LUMO-CPU-ETH Controller

This section introduces the operating features of the LUMO-CPU-ETH controller, and describes
how to access and control them using the iControl interface.

See Using the iControl interface on page 22 for instructions on accessing the iControl interface.

The following topics are covered:

IdentifiCation ... ........ueui ettt et et e page 24
StAtuUS MONITOIING ..ottt e et et e e ettt e i e e e page 25
NEEWOIK STATUS . .. vttt ettt ettt e ettt ettt ettt ia e eeaes page 28
Data Restoration .............o.eneuienee ettt page 28
Factory AlIGNMeNnt . .......oo e e e e e page 30
TiIMmeManagement. . ........... oottt page 31
AlGIMS o e page 31
Y o=l e [ 1 L) K page 34
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Identification

Click the Info button

The LUMO-CPU-ETHcontroller is accessible on
a network, and must be identifiable in order to
function in the iControl environment. The
identification data is entered in the iControl
INFO control panel. This panel also shows
other data that is not user-adjustable.

You can enter the following information by
clicking and typing in the data box:

Label: allows the user to define the label that
identifies this device when it appears in iCon-
trol applications

Short Label: allows the user to define the
short-form label for iControl (8 characters)

Source ID: type a descriptive name for this
LUMO-CPU-ETH controller

Comments: type any desired text

LUMO CPU ETH LUMO_Bruno [ 5LOT : 21] P [l eS|

[ [stets @® r@l

Info

Netwo i

Restora point
Label:

Short label:
Source ID: [ |

[LuMO CPU ETH LUMO_Bruno |

Time [Lumo cru |

» Device type: LUMD contraller

Comments: [Lumo Frame senice |

Manufacturer:

Miranda Technalogies Inc.
Vendor: thdiranda Technologies Inc.

Service version: 1.0
Alarm conflg |

| Advanced... ||

Details... |

Remote system administration... |

Faclury

The remaining data boxes show manufacturing information about this card.

Three buttons in the panel give access to other information:

Details: Reports the Firmware version, service version, and panel version for this card

Advanced: Shows the Miranda LongID for this card. The Miranda LongID is the address of this
LUMO-CPU-ETH controller in the iControl network.

Remote System Administration:. Opens the Joining Locators
data box, which lists remote lookup services to which this

LUMO-CPU-ETH is registered.

Add: Force the iControl service for this LUMO-CPU-ETH to
register itself on a user-specified Jini lookup service, using

the following syntax in the data box:

jini://<ip_address>

X

Joining Locators : LU

| Add || Remove

where <ip_address> is the ip address of the server running the lookup service, e.g.:

put x|

Enter a new locator's URL

d [jiniur0:8.1.9 |
=
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Remove: select one of the services listed in the window by clicking on it, and click
Remove to open a query box allowing you to delete it from the window.

uery x|

.\y Remove a locator: jini://10.8.1.2/

Status Monitoring

The LUMO-CPU-ETH controller continuously monitors the operating condition and status of the
housing frame's power supplies and ventilating fans. It also monitors the status and usage of its
two ethernet ports, and the status of its on-board memory, as well as the data throughput of all

cards installed in the frame.

In addition to the information displayed on the Card-Front Status LED (see page 23), status infor-
mation acquired by the controller can be viewed in the iControl interface, and on the local

controller display through the menu.

The iControl interface always displays two
icons in the upper left of the window.
These report the status of the frame's two
power supplies.

The graphic shows the possible icon
displays and the associated messages that
appear below them. Error messages are
always displayed; other status messages

appear only upon mouse-over of the icon.

Click the Status button

LUMO CPU ETH LUMO_Br

@ Right power supply waltage: Ok

@ Right power supply woltage: Absent

0 Left power supply waoltage: Error

The Status panel shows status information in four categories, each accessed by clicking the

appropriate tab.
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Status - Frame

LUMO CPU ETH LUMO_Bruno [ SLOT : 211

Select the Frame tab to see a report on
the status of the frame’s CPU, fans and
power supplies.

Status - Network

Select the Network tab to see a report
on the status of the two Ethernet ports
on the LUMO-CPU-ETH card.
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Status - Cards

LUMO CPU ETH LUMO_Bruno [ SLOT : 21]

Select the Cards tab to see a chart of the
current send (Tx) and receive (Rx) data
rates, and speed, for all cards installed in
the LUMO frame.

» Note that in the LUMO frame, only
slots 1 to 9 are available

For a more detailed report on the status
of a specific card, open that card’s
control panel in iControl.

Status - LUMO-CPU-ETH Resource LUMO CPU ETH LUMO_Bruno [ SLOT : 21]

Usage ﬁ

Select the Advanced tab to view a report
l— -

on the usage of the controller card’s
resources:
27
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Network Status

Click the Network button and select the ETH tab

The stalus of the L MO-cPU-ETH i
controller’s two Ethernet ports is —’ﬁtus | i ®|
displayed in this panel. | @8

NOTE: The IP address for the LUMO-CPU- Network

ETH controller must be set using the on- =N

board web page. See Using the LUMO- oot || | Hosname: Jume | ‘
CPU-ETH web page on page 18 for Restore point ~Redundancy

detailed instructions. Tims { — { —

The Ethernet Link Redundancy status is
reported in this panel.

~Eth 1

. . IP address: 10009211
In LUMO, this feature is always set to bt mak —
ACthe BaCkUp. Gateway: 100062
« The two ethernet interfaces are Alarm canfig. MAC address:  [180-C285 40
bonded together and configured Info [Eth=
. _ IP address: 1009211
with the same IP address. Subnet made ——

« In the event that the primary inter- Fastery Gataway: 10.0.0.52

face fails, network traffic is automat- AL sddress:  [DO0IE2 8540 AT
ically switched over to the backup
interface

The MAC (Media Access Control) address is reported in the data box
» The MAC address is not user-configurable.

Data Restoration

Many of the LUMO-series cards that can be installed in the LUMO frame are complex and have a
lot of data stored on-board related to their configuration and parameter values. The LUMO-CPU-
ETH controller provides a backup of this data, which can be restored to the card when needed.
This is valuable if the card is inadvertently reconfigured, or is replaced after failure with a new
card of the same type. The saving of the current data into the controller's memory, and restoring
the data onto the LUMO-series card, can be done manually or automatically.

For manual operation:
Click the Restore Point button and view the Cards tab.

The tab show a list of the slots available in the frame, with a check box, name, and status box for
each.

e The LUMO frame uses slots 1 to 9.

Click the check box to activate the Data Restore feature for the card in that slot,
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_or_
Click the Select All box at the top to activate the feature for all slots in the frame.
Click Save to controller at the bottom to 1]

copy all restorable data from the cards in
the selected slots into the memory on
board the LUMO-CPU-ETH controller.

Click Load to cards to load the cards in the
selected slots with data from the
controller’s memory. Note that a data
restore will only work if the card in the slot
is the same type as the card that was there
when the data was saved.

For automatic restore and save:

Status

@8

R

Restore point
[cenfig)| cares |

M et

[CJ select all

Time

{

[ stat1

[ statz

[ slat=

1 s1ata

[ slats

[ slats

] slatT

Ready

[ stats

O siato

) | Load to cards || Save to contraller
Alarm config.

{1

Info

|

Factany

Click the Restore Point button and view the Config tab.

Restore: The LUMO-CPU-ETH card can
be set up to automatically update a card
when it is inserted in a slot previously
occupied by a card of the same type
whose data was saved. Thus, a new card
can be configured automatically to
replace the card that was removed,
saving a lot of time when cards are
swapped.

Click the Default Action box to enable
the auto restore function for all the cards
in the frame.

Save: The LUMO-CPU-ETH card can be
configured to automatically back up the
data on the cards in its slots according to
a set schedule.

Click the Auto Save box to enable the
automatic save function.

LUMO CPU ETH LUMO_Bruno [ SLOT : 21]
Status °®

=10

the same tvpe

Restore point
config | Gad |
[Default action on card insert
Ntk
[] Default Actian
If selected, the restore data previouslhy saved on ETHZ
Time | contraller will be transferrad on a3 newly inzeted card of

‘ D Auto Save

Auto Sawve Schedule

Schedule Wiaakly W
Start Time (UTC): IEI : IEI

Alarm config. Dray

i1

Infa

Facton

|
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Set up the schedule for data backup using the controls provided.
 Schedule: Daily, Weekly, Monthly
« Start Time (UTC): Time in hours (24-hour clock) and minutes

The label and function of the pulldown at the bottom changes to follow the Schedule selection:

Schedule |Label |Pulldown Options
Daily Freq Every day, Weekdays
Weekly Day Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday
Monthly Week | Week1, Week2, Week3, Week4, Last Week

Day Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday
Factory Alignment

There may be times when the LUMO-CPU-ETH settings have been adjusted and it is useful to
restore them to a normalized condition. The LUMO-CPU-ETH controller maintains a “Factory
Default” alignment in its memory, to which it can be restored at any time.

Note: Ethernet settings are not included in the Factory data set, and are not changed when the
Factory Default alignment is installed.

Click the Factory Control button

Click the Load Factory button to restore {0l x|
the card to the Factory default _l’smus | ° rml

alignment.

Factory

Nebwark

Load factony

Festore point

Time

Alarm config.

Info

L[}
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Time Management.

The LUMO-CPU-ETH controller is time-aware, and its internal clock can be updated manually or
via NTP.

Click the Time button JReTE
Time (UTC) e | @@ THLETEL
The data boxes in this section display Time
the time and date currently held in the
card. Hetuod ~Time (UTCY
Enter new values in these boxes to Restors point pate CFEMMEDE) i
change the current setting. If an auto- IR, | | Time (noMnSS) it
matic update via NTP is not enabled,
the clock will continue to run using an TR P addre
on-board reference, but precision is not [¥] Enable NTP
guaranteed. NTF server 1; 10028

. NTP 2 0.0.0.0
Note - there is no backup battery for the =
time circuit, so the time must be reset flam config, | | MR semars: poas

any time the card is powered down. LUER

Factons

NTP IP address

Click the Enable NTP box to use an NTP (Network Time Protocol) source. Enter up to three IP
addresses of NTP servers. TheLUMO-CPU-ETH card will use the first source of valid time it finds in
this list.

Alarms

The LUMO-CPU-ETH controller generates alarms for the frame in which it is installed when error
conditions are detected. These alarms are used to set the card-front Status LED and the status
icon in the top left of the iControl window.

The alarms are reported to the iControl network.

Click the Alarm Config button

Alarm Configuration for LUMO CPU ETH LUMO_Bruno [ slok: 21 ] 5'
Ay fig. I - Status /Name | Owerallalarm | GSM contribution | Log events

El LUMO Gontraller | Set all Il Setall | v

| @ CcPUusage @ Disabled @ Disabled v
@ Left power supply (Presenty @ Disabled @ Disahled |

@ Right power suppl (Ahsent) @ Disabled @ Disabled (¥l

@ Left power supply voltage (11,665} @ Critical @ critical ¥

. Right power supply voltage (MN/A) . Disahled . Disabled |

@ Frame fan {0 rpm) @ critical @ critical vl

@ Frame temperature (26° C) @ Critical @ critical [v]

@ overall IiA, @ Passthrough v

| copyto other caras |
0K Apply | Cancel | | Get alarm keys |
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The iControl Alarm Configuration panel opens in a new window when the Alarm Config button
is clicked, and can be resized if needed. It allows the alarm reporting of the LUMO-CPU-ETH to
be configured. The panel is organized in columns.

Status/Name

This contains an expandable tree listing all the alarms reported by this LUMO-CPU-ETH
controller.

Each alarm name includes an icon that shows its current status.

The Overall alarm and GSM contribution columns contain pulldown lists that allow the level
of contribution of each individual alarm to the alarm named in the column heading to be set.
Click on the alarm status in either of these columns to show the status options that are available,
then click on one to select it. If no options appear, the alarm is not user-configurable

Overall Alarm

This column allows configuration of the contribution of each individual alarm to the Overall
Alarm associated with this card. The Overall Alarm is shown in the upper left corner of the iCon-
trol panel, and also appears at the bottom of the Status/Name column.

GSM Contribution

This column allows configuration of the contribution of each individual alarm to the GSM Alarm
Status associated with this card. GSM is a dynamic register of all iControl system alarms, and is
also an alarm provider for external applications. The possible values for this contribution are
related to the Overall alarm contribution:

« If the Overall alarm contribution is selected as Disabled, the GSM alarm contribution can be
set to any available value

« If the Overall alarm contribution is selected as any level other than disabled, the GSM contri-
bution is forced to follow the Overall Alarm.

Levels associated with these alarms:

The alarm status list may contain some or all of the following options:

Alarm status Significance

. Dizakled The alarm makes no contribution (black icon)

() Minar The alarm is of minor importance (yellow icon)

0 Majar The alarm is of major importance (orange icon)

. Critical The alarm is of critical importance (red icon)

Q Passthrough | The alarm exists but has no effect (used for text and composite alarms)

Shortcut: if you click on “Set All"” at the top of one of these columns, you will open a pulldown
list that lets you assign a level to all alarms in that column simultaneously.

Once the alarms are configured, you may accept the changes or discard them:
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Log Events

iControl maintains a log of alarm events associated with the card. The log is useful for trouble-
shooting and identifying event sequences. Click in the checkbox to enable logging of alarm

events for each individual alarm.

At the bottom of the window are several other controls:

Copy to other cards

Click this button to open a panel that
allows the alarm configuration set for
this card to be copied into other
LUMO-CPU-ETH controllers in other
frames.

Select one or more destination
controllers from the list in the window
by clicking in the checkboxes, or all of
them by clicking in the All checkbox

Get alarm keys

Click this button to open a save dialog
where you can save a file containing a
list of all alarms on this controller and
their current values, along with an
Alarm Key for each. The alarm keys are
useful for system integration and
troubleshooting.

The file is saved in .csv format

OK, Apply, Cancel

|
Label | App. Server | Frame | Slot ‘ [Z1 Al Transfer status
LUMO CPLU Bay1 AppSener LUMO_Bay1 21 =]

LUMO CPU Bayl AppServer LUMO_Bay0 (21 00
LUMO CFU T8 AppSetver LUMO_TE 21 mE 000
Copy Stop Copy
‘ Close ‘
[=save X

Save In: | [T infrastructure

MREIEENETE

3 Miranda documentation [y ADC-1101-63c.csv [} FRs-110/
[T Network Resources [y ADC-1721-booth3.csv [} FRs-180
I profiles [} ADX-3981-MCR feed 3 [} Hmp-18¢
CIservers [y amx-1881-Studio 17_racks [} IRD-311
3 Troubleshooting [} DCO-1781-MCR _rack_7 [} IrD-3801
3 Video essences [} DEC-1003-studio 24.csv [} IRD-381
q] [ >

File Name: |LUMO-CPU-ETH BAYTKEYS

Files of Type: | All iles

- |

» OK accepts the settings and closes the window once the controller confirms that there are

no errors.

o Apply accepts the settings, but leaves the window open

» Cancel closes the window without applying any changes, and leaves the previous settings

intact.
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System Interfaces
Status LED
Ethernet Ports (2)

Power:

34

Power ON and System Status
IEEE802.3 10/100 Base-T on RJ45
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FIO-911 O/E and E/O Converters

Chapter 5 describes the FIO-911-series optical/ electrical and electrical/opticalconverters that
are available for the LUMO housing frame.

Topics

FIO-911 3G/HD/SD Optical to/from Electrical Converters ................cccoeveennn.. page 35
=T =23 P page 35
[ Yl 2 1 (o) P page 36
Installing cards and SFPmModules ................ueuieiniiie i iineinennenns page 36
FIO-9TT-4R-LC ..ottt e e e et ettt ettt e e aeie e page 36
FIO-9TT-4T-ST3-LC . o ettt et e et e e et e et e ie i aeaees page 38
FIO-911-4TH-CWWCXXCYYCZZ-LC o .o vttt et page 39
@)1 1) 1= e = page 41
YTl el 11 o) S page 48

FIO-911 3G/HD/SD Optical to/from Electrical Converters

The FIO-911 series are flexible serial digital video To/From Fiber Optic converters for the LUMO
housing frame (both -BNC and -DIN versions). The FIO-911 series are designed for SD, HD and 3G
serial video as well as compressed bit-streams (DVB-ASI). The series supports any data rate
within the range of 19.4 Mbps to 2.97 Gbps and provides a reclocked serial digital video from
270Mbps to 2.97 Gbps.

The FIO-911 series offers three different configurations:
 Quad fiber Tx, with two dual optical transmitters
* Quad fiber Tx CWDM, with two dual high-power optical transmitters
 Quad fiber Rx, with two dual optical receivers

The series is based on SFP modules that provide easy product maintenance and flexibility when
multiple wavelengths are needed (as for CWDM). The SFP Modules are also hot-swappable.

Features
 Supports any serial data rate from 19.4 Mbps (ATSC) to 2.97 Gbps (3G SDI)
« Reclocked serial digital video for 270 Mbps, 1.49 Gbps, and 2.97 Gbps
« Provides unidirectional interface between fiber optic and serial digital

 Supports Multiple wavelength from the standard 1310 nm to multiple CWDM wavelengths

Ideal for long video run with “Hum” immunity
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FI0-911-4R-LC

» Presence/loss of signal alarm — iControl, on-board LED for presence
» SFP Optical power monitoring and report

« Internal SFP temperature alarms on the iControl interface

» SFP Module type detection and card configuration

» Remote monitoring and control

» Convenient front-loading design, SFP on the front of the card

 The cards and the SFP modules are fully hot swappable

Description

The FIO-911 card incorporates two SFP module slots on its front panel. Each slot has two dedi-
cated status LEDs. The front panel also incorporates ventilation slots, a handle used to remove
the card from its slot in the LUMO frame, and a captive screw to secure it in position.

Within the frame, the card connects to intra-frame data and power busses, and to the connec-
tors (four BNC or eight DIN) dedicated to its slot on the frame’s rear.

The front panel of the card is labeled to identify the FIO variant, and each status LED is labeled.

The function of the rear-panel connectors depends on the FIO-911 variant that is installed, and
is identified by a lexan that slips over the connectors on the rear panel. Lexans are supplied for
both -BNC and -DIN versions of the frame.

Installing cards and SFP modules

See Installing Cards in the LUMO Frame on page 8 for detailed instructions for installing the FIO-
911 cards in the LUMO frame.

See SFP Modules on page 51 for instructions on removing and installing SFP modules into the
FIO-911 front panel slots.

FIO-911-4R-LC

36

Quad 3 Gbps/HD/SD Optical Receiver with LC/PC Connector

This variant utilizes two dual optical receivers at its inputs to receive four channels, each of
which is O-to-E converted, reclocked and sent to the outputs (one BNC or two DIN) on the rear
panel of the housing frame.

The FIO-911-4R-LC Quad Receiver includes two SFP-RR-LC modules.All receiver channels are
wideband, responding to wavelengths ranging from1260 to 1620 nm, compatible with 1310 nm
and CWDM wavelengths.

The front panel and rear lexans (DIN and BNC) for this model are shown here:
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| ORXA

ORxB

| oRxC

ORxD\-Y '—

®

. FI0-911 QUAD RX

The functional block diagram of
the FI0-911 Quad Rx model is
shown here.

Note that the second outputs (A2,
B2, C2, D2) are only available on
the LUMO-DIN frame.

Card-Front Status LEDs

These LEDs monitor the status of the optical inputs to the FIO-911 Quad Rx:

C1 Al

w
(q
2L
X
Q
=
v
(v
w
=
o}
c
-

D2 B2

0 FIO-911 QUAD RX J

>— 36/HD/sD DI OUT —

\__ FIO-911QUADRX

Lexan for DIN frame

FI0-911-4R-LC

Lexan for BNC frame

FIBER Rx A

Optical
Rx

FIBER Rx B

Optical
Rx

FIBER Rx C

Optical
Rx

FIBER RxD

B8 BA
2 2 2 9

Optical
Rx

» Green = Optical signal OK

¢ Yellow = No lock

« Flashing Yellow = Input level too high or too low

* Red = No signal

« FlashingRed = SFP not present, or SFP not detected, or hardware failure

3G/HD/SD
SDI OUT A1

3G/HD/SD
SDI OUT A2
3G/HD/SD
SDI OUT B1
3G/HD/SD
SDI OUT B2
3G/HD/SD
sDIOUTC1
3G/HD/SD
sDlouTC2
3G/HD/SD
SDIOUT D1

3G/HD/SD
SDIOUT D2
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FIO-911-4T-S13-LC

Quad 3 Gbps/HD/SD Optical Transmitter 1310 nm with LC/PC
connector

This variant utilizes two dual optical transmitters at its outputs to send four channels, each of
which enters on a rear-panel connector, is equalized, reclocked, E-to-O converted, and sent to
the SFP transmitter. For the DIN frame only, each electrical input is also reclocked and sent to the
matching electrical output on the rear panel.

The FI0-911-4T-S13-LC Quad Transmitter includes two SFP-TT-S13S13-LC modules.

The front panel and rear lexans (DIN and BNC) for this model are shown here:

— | C A/ h £ - )
R\ J v emm
| oTxB c'| 5 |'A
ol S >—  3G/HD/SD SDI IN
OTXA SHE S - _g
o { Ls
OTxD
D —IN— B
| OTxC I\ FIO-911 QUADTX J \__FIO-911QUADTX )
@ Lexan for DIN frame Lexan for BNC frame
X
The functional block diagram FI0-911-4T-S13-LC
of the FIO-911 Quad Tx model
is shown here.
3G/HD/ISD -~ s
) soiNa & > Optical
Note that the electrical loop s6moiso . o | ) Tx _@—l_
outputs are only available on BEIEIE Rt e
the LUMO-DIN frame. 3‘-;./:'!3':?3 10 > Optical FIBER Tx B
SD10UT 8 64—4: ¢
3G/HD/ISD - s
soine )’ Optical @
S:s;fggfg 00 Tx FIBER Tx C
*oimo @ > Optical @ [ FIBER TP
SDIOUTD 64—4: Ix
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Card-Front Status LEDs

These LEDs monitor the status of the electrical inputs to the FIO-911 Quad Tx:

» Green = SDI signal OK
« Yellow = No lock
* Red = No signal

« Flashing Red = SFP not present, or SFP not detected, or hardware failure

FIO-911-4TH-CwwCxxCyyCzz-LC

High Power Quad 3 Gbps/HD/SD Optical CWDM Transmitter
with LC/PC connector

This variant utilizes two dual high-power CWDM optical transmitters at its outputs to send four
channels, each of which enters on a rear-panel DIN, is equalized, reclocked, E-to-O converted,
and sent to the SFP transmitter. For the DIN frame only, each electrical input is also reclocked
and sent to the matching electrical output on the rear panel.

The two signals entering each CWDM transmitter module are modulated at different
wavelengths.

The model number for this device identifies the two included SFP high-power CWDM trans-
mitter modules by specifying the wavelengths of their output:

Model #: FIO-911-4TH-CwwCxxCyyCzz-LC

Wavelengths of one SFP module J
Wavelengths of the other SFP module —

CwwCxx and CyyCzz Wavelength (nm) Color Code
C27C29 1271/1291 Light Purple
C31C33 1311/1331 Yellow Green
C35C37 1351/1371 Pink
C39C41 1391/1411 White
C43C45 1431/1451
C47C49 1471/1491
C51C53 1511/1531
C55C57 1551/1571
C59C61 1591/1611

Note that both SFP modules can operate at the same wavelengths.
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FIO-911-4TH-CwwCxxCyyCzz-LC

The front panel and rear lexans (DIN and BNC) for this model are shown below. Note that they
are identical to those for the FI0-911-4T-LC model. The clasp handles on the SFP modules are
color-coded to identify their wavelengths, and this will serve to distinguish the two FIO-series

products.

« Color coding for CWDM modules is shown in the above table.

A c

FIO-911 QUAD TX

i /| N ( - >
—IN— A C A
A

il OTxB | C-| & |-A

(e} T Ne)
OTXA SHE S >— 36/HD/sDSDIN —
o D B

o] ] L&

Il OT:
xD 5 | = | ;

oTxc U U | \__TgFioe11 quapTx/ \_ FIO-9T1QUADTX )

®

The functional block diagram
of the FIO Quad High Power
CWDM module is shown

here.

Note that the electrical loop
outputs are only available on

3G/HD/SD
SDIIN A

3G/HD/SD
SDIOUTA

3G/HD/SD
SDIINB

the LUMO-DIN frame

3G/HD/SD
spDIouTB

3G/HD/SD
SDIINC
3G/HD/SD
SDIOUTC
3G/HD/SD
SDIIND

3G/HD/SD
SDIOUTD

Card-Front Status LEDs

Lexan for DIN frame

Lexan for BNC frame

FIO-911-4TH-CwwCxxCyyCzz-LC

O, )"" Optical Tx %

O = Cww (o)}l | FIBER Tx A
O, > Optical Tx % | ﬂ FIBERTxE
r}‘__Q) Cxx

© > Optical Tx %

3<—'<]” Cyy (o)| | FiIBER TX C
O, > Optical Tx @ | O | FiEER ™0
x—-d) Czz

These LEDs monitor the status of the electrical inputs to the FIO-911 Quad High Power CWDM

Tx:

e Green

¢ Yellow

¢ Red

= SDI signal OK
= No lock

= No signal

« Flashing Red = SFP not present, or SFP not detected, or hardware failure
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iControl Interface

When installed in a LUMO frame equipped with a LUMO-CPU-ETH controller card and
connected to a network (see Chapter 4), the FIO-911 cards may be remotely monitored and
controlled using Miranda’s iControl system.

To use iControl with the FIO-911 cards, proceed as follows:

1 Install and configure your LUMO-CPU-ETH controller for network access to enable the iCon-
trol interface. See IP Configuration on page 18 for details.

2 IniControl Navigator (shown below) or iControl Websites, double-click on the icon of an
FI0-911 card to open its control panel.

[ Miranda iControl Navigator - Access control disabled oo =)
File View Discovery Tools Help
‘ 12 Specific location ‘ Al Iocat.ions‘ ‘ D) Eventlog viewer| | O Incident log viewer| 7@
Label* | shortabel* | Type | Comments* = Config status
B8 Densite2LabA_D3_{Tbl6 Densite2 Controller2 Densite Frame Service = |
BB Densite2Labb_table7 Densite2 Controller2 Densite Frame Service
B Densite2labc_t9 Densite2 Controller2 Densite Frame Service L
B8 Densite2 BC-Tablel Densite2 Controller2 Densite Frame Service |
. Fl0-911-2RD FI10-911- FI0-911-2RD 3Gbps Electrical SDIto Optical / Optical ..  NotIn Ref. Configuration
= Fl0-911-4R FI0-911- FI0-911-4R Quad 3Gbps Optical to Electrical SDI ca Mot In Ref Configuration
B Fl0-911-4T FI10-911- FI0-911-4T Quad 3Gbps Electrical SDIto Optical ca... Mot In Ref. Configuration
B Fl0-911-4T FI0-911- FI10-911-4T 3Gbps Electrical SDI to Optical / Optical Mot In Ref Configuration
. FRS-1801 FRS-1201 FRS-1201 HDiSD Frame Synchronizer Mot In Ref. Configuration
. FRS-1801 FRS-1801 FRS-1801 HDISD Frame Synchronizer Mot In Ref Configuration
= GPI-1501 GPI-1501 GPI-1501 General Purpose Interface Mot In Ref. Configuration  —
M _CPLAENd CPLARNY CPLARNY Canaral Purn, Intarf: hntln Baf Canfinuratinn |7
e i r
| Logical view = view view
Connections: multicast (10.0.14.119, 10.0.24.38), 10.8.1.1 ||

« For convenience, enter a descriptive Label in the Info panel of the card, to make it easy to
locate this specific card amongst those in the list. See Identification and Information on
page 46 for instructions.

The iControl panel for the FIO-911 card displays a series of buttons down the left-hand side.
Clicking a button changes the contents of the main window to display.

The FIO-911 series of cards share the same basic control panel layout, but the detailed informa-
tion within the main display window changes with the card’s functionality.
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Status

The Status window shows the status of
the four inputs to the card. One tab
shows the status of inputs A and B, and
the status of their associated SFP module,
while a second tab provides the same
information for inputs C and D.

The Inputs are identified as Electrical or
Optical, and status icons show the data
rate, Lock status, and Signal status.

The SFP module is identified by type, part
number, serial number and date code.
This is manufacturer-supplied informa-
tion, read from the module.

Data about the two optical channels is
monitored on the card, and reported in
the SFP Info table: Temperature (C),
Voltage (V), Optical Power (dBm), and
Wavelength (nm)

Reclocker and Optical

The Reclocker and Optical window allows
the user to choose whether the signal
reclockers at the inputs are ON or
BYPASSED.

 Reclocker control is provided for both
electrical and optical inputs

« A separate control is provided for
each of the four inputs A, B, Cand D.

 The default setting is ON.

For FIO-911 cards with optical outputs,
controls are provided to turn the optical
transmitters in the SFP modules ON or

OFF for outputs A, B, C and D individually.

« The default setting is ON.

B FI0-911-4R [ SLOT :3] ol B |
H@wawswcwn T
‘ Status
Reclocker & Optical
sclocker & Opticsl || —
- OPTICAL Rx A OPTICALRxB — |
270 Mbps = ] 270 Mbps [ ]
1.5 Gbps (% ] 1.5 Gbps (=]
3 Gbps (% ] 3 Gbps - ]
Mo Lock (% ] No Lock D
No Signsl [+ ] No Signsl ("]
SFP AB Mismatch ()
L ~SFF Info
Type: SFP-RR-LC
Part Number. RR
Serial Number. 124900295
Date code 121203
RX-A RX-B
Temperature(C). 41 41
’7 Voltage(V): 218 218
Factory Reset
Optical Power(dBm): 2.14 2.14
Wavelength(nmy: 12601620 | 12601620
Alarm config.
Info
I FIO-0114T [ SLOT: 5] == ===
|5ta(us ‘ R i ran cay
REM IN& INE INC INO TR
| X Reclocker & Optical
SFP AB Mismatch () SFP CD Mismatch ()
~ReclockerConfig————————————————
[ ELECTRICAL INA | [ ELECTRICAL INC |
() On (@ on
() Bypass () Bypass
 ELECTRICAL INB | [ ELECTRICAL IND |
@ On (@ on
) Bypass ! Bypass
»
~Optical Config
- Optical Tx A - Optical TxC
O oft ) off
@ on ) on
- Optical Tx B - Optical Tx O
ot o
® on ® on
Factory Reset
Alarm config
Info
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Factory Reset
The FIO-911 card can be reset to factory-  mrgamsiors =
specified settings of all on-board parame- | [z | 22D B iran

REM IN A INEB INC IND T

ters by clicking the Load Factory button.

Factory Reset
‘ Reclocker & Optical ‘

Load Factory

Alarm config
Info

Alarm Configuration
The FIO-911 card detects and signals alarm conditions.

A status LED is positioned beside each fiber connection to the SFP module on the front panel of
the card. These four LEDs report the status of their associated channel. The significance of the
LED’s appearance for each card type is given above, in the section devoted to that card.

The iControl Alarm Configuration panel opens in a new window when the Alarm Config button
is clicked, and can be resized if needed. It allows the alarm reporting of the LUMO-CPU-ETH to
be configured. The panel is organized in columns.

Status/Name
This contains an expandable tree listing all the alarms reported by this FIO-911 card.
Each alarm name includes an icon that shows its current status:

Green: OK

Red: Alarm set

Black:  Alarm not applicable (in this case, e.g. there is no SFP for inputs A and B, so all alarms
associated with them appear black.

The Card LED, Overall alarm and GSM contribution columns contain pulldown lists that allow
the level of contribution of each individual alarm to the alarm named in the column heading to
be set. Click on the alarm status in either of these columns to show the status options that are
available, then click on one to select it. If no options appear, the alarm is not user-configurable
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B3 Alarm Configuration for FIO-911-4T [ slot: 5 ] ==

i Status | Name | CardLED | Overallalarm | GSM contribution | Log events

Alarm config. ‘ Bl Fig-g11-4T [ Setall | Setall | Setall [

I i @ IN ASIGNAL STATUS  N/A @ Critical @ critical [v]
@ INBSIGNAL STATUS  N/A @ critical @ critical [vi
@ IN C SIGNAL STATUS  NIA @ critical @ Critical [vi
@ IND SIGNAL STATUS  N/A @ Critical @ critical v
@ INANO LOCK Q Minar @ critical @ critical [vi
@ INBNOLOCK @ Minor @ critical @ Critical [vi
@ INCNOLOCK Q Minor @ Critical @ critical [v]
@ N D NO LOCK Q minar @ critical @ critical [vi
@ IN ANO SIGNAL @ Critical @ critical @ Critical [vi
@ IN B NO SIGMAL @ Critical @ Critical @ critical v
@ IN C ND SIGNAL @ critical @ critical @ critical [vi
@ IN D NO SIGNAL @ Critical @ critical @ critical [vi
@ SFP1 ATEMPERATURE (@ Critical @ Critical @ Critical [vl
@ SFP1 B TEMPERATURE @ Critical @ critical @ critical [vi
@ SFP2 C TEMPERATURE (@ Critical @ Critical @ critical [vi
@ 5FP2 D TEMPERATURE (@ Critical @ critical @ Critical [v]
@ nO SFPY @ Critical @ critical @ critical [vi
@ no SFP2 @ Critical @ critical @ critical [vi
@ SFP4 Mismatch MIA @ Critical @ Critical [vl
@ SFP2 Mismatch NIA @ critical @ critical [vi
@ card LED NIA @ Passthrough @ Passthrough ]
° Overall MIA MIA 0 Passthrough [vl

[Z] Overall alarm and G5M contribution follow card LED | Copy to other cards
oK appy || cancel || Getalarmkeys |

Overall Alarm

This column allows configuration of the contribution of each individual alarm to the Overall
Alarm associated with this card. The Overall Alarm is shown in the upper left corner of the iCon-
trol panel, and also appears at the bottom of the Status/Name column.

GSM Contribution

This column allows configuration of the contribution of each individual alarm to the GSM Alarm
Status associated with this card. GSM is a dynamic register of all iControl system alarms, and is
also an alarm provider for external applications. The possible values for this contribution are
related to the Overall alarm contribution:

« If the Overall alarm contribution is selected as Disabled, the GSM alarm contribution can be
set to any available value

« If the Overall alarm contribution is selected as any level other than disabled, the GSM contri-
bution is forced to follow the Overall Alarm.
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Levels associated with these alarms:

The alarm status list may contain some or all of the following options:

Alarm status Significance

. Dizakled The alarm makes no contribution (black icon)

() Minar The alarm is of minor importance (yellow icon)

0 Majar The alarm is of major importance (orange icon)

. Critical The alarm is of critical importance (red icon)

Q Passthrough | The alarm exists but has no effect (used for text and composite alarms)

Shortcut: if you click on “Set All” at the top of one of these columns, you will open a pulldown
list that lets you assign a level to all alarms in that column simultaneously.

Once the alarms are configured, you may accept the changes or discard them:
Log Events

iControl maintains a log of alarm events associated with the card. The log is useful for trouble-
shooting and identifying event sequences. Click in the checkbox to enable logging of alarm
events for each individual alarm.

At the bottom of the window are several other controls:

Copy to other cards

Click this button to open a panel that
allows the alarm configuration set for
thiS card to be copied into other F|O- Label App. Server Frame Slot [vi Al Transfer s...

. . FID-911-4T VMS1 Lumo245 8 ]
911 cards in this or other frames.

B2 Copy to Other Cards @

Select one or more destination cards
from the list in the window by clicking
in the checkboxes, or all of them by Copy
clicking in the All checkbox Close

Get alarm keys
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Click this button to open a save dialog
where you can save a file containing a
list of all alarms on this card and their

EENE—— x|

Save In: | [ nfrastructure

MRS EN

current values, anng with an Alarm 3 miranda documentation [} apc-1101-63c.csv [y FRs-110
] Network Resources [} ADC-1721-booth3.csv [} FrRs-180
Key for each. The alarm keys are useful T profies [} ADX_3981.MCR feed 3 [ HuP. 18
for system integration and trouble- [ servers [ AMX-1881.Studio 17_racks [ IRD-311
shootin g. 3 Troubleshooting 0 DCOJ?BLMCFf_rack_? [} IrD-3802
3 Video essences [y DEC-1003-studio 24.csv [} IRD-381
The file is Saved in 'CSV format 4 | [ | | Y
FileName:  [LUMO-GPU-ETH BAYTKEYS |
Files of Type: | All iles |
Save Cancel
OK, Apply, Cancel

» OK accepts the settings and closes the window once the controller confirms that there are

no errors.

» Apply accepts the settings, but leaves the window open

 Cancel closes the window without applying any changes, and leaves the previous settings

intact.

Identification and Information

Click the Info button

The FIO-911 card is accessible on a network,
and must be identifiable in order to function in
the iControl environment. The identification
data is entered in the iControl INFO control
panel. This panel also shows other data that is
not user-adjustable.

You can enter the following information by
clicking and typing in the data box:

Label: allows the user to define the label that
identifies this device when it appears in iCon-
trol applications

Short Label: allows the user to define the
short-form label for iControl (8 characters).

Source ID: type a descriptive name for this FIO-

911 card.

Comments: type any desired text

= FI0-911-4R [ SLOT: 3] el =@ =]
stmas TS
REM IN A INB INC IND -
Info
Reclocker & Optical
Label: [Fosti-er |
Short label: [Fro-e11- |
Source ID: [ |
D Device type: FIO-911-4R
Comments: [2uas 3Gbes Opticsl to Electrical 501 cara ]
Manufacturer: Mirande Technelogies Pertnership.
Vendor: Mirands Technologies Partnership.
Service version: 1.0.0
[ Details... |
| Advanced || Remote system administration ‘
Factory Reset
(Alarm config

The remaining data boxes show manufacturing information about this card.
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Three buttons in the panel give access to other information:
Details: Reports the Firmware version, service version, and panel version for this card

Advanced: Shows the Miranda LonglID for this card. The Miranda LongID is the address of this
FIO-911 card in the iControl network.

Remote System Administration:. Opens the Joining Locators

data box, which lists remote lookup services to which this FIO- “:f::;":f;fmm FOST e
911 is registered.
Add: Force the iControl service for this FIO-901 to register
itself on a user-specified Jini lookup service, using the fol-
lowing syntax in the data box:
Remove
jini://<ip_address>

where <ip_address> is the ip address of the server running the lookup service, e.g.:

mout x|

Enter a new locator's URL

&/ fiiniw0.8.1.1] |
Cancel

Remove: select one of the services listed in the window by clicking on it, and click
Remove to open a query box allowing you to delete it from the window.

oeery x|

.\y Remove a locator: jini://10.8.1.2/
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Specifications

ELECTRICAL INPUT

Signal:

Return loss:

Cable length:

ELECTRICAL OUTPUT

Signal:

Return loss:

Jitter (wideband): HD/SD:
3G:

Rise/Fall time: HD:
SD:

48

3G/HD/SD SDI SMPTE 424M, 292M, and 259M-
C compliant

Supported data rates:
Reclocker bypassed - all rates between 19.4
Mbps and 3 Gbps
Reclocked data at 270, 1483.5, 1485, 2967,
2970 Mbps
EN50 83-9 DVB-ASI 270 Mbps

15 dB for up to 1.5 GHz
10 dB from 1.5 GHz to 3 GHz

100m at 3G
150m at HD
350m at SD

3G/HD/SD SDI SMPTE 424M, 292M, and 259M-
C compliant

Supported data rates:
Reclocker bypassed - all rates between 19.4
Mbps and 3 Gbps
Reclocked data at 270, 1483.5, 1485, 2967,
2970 Mbps
EN50 83-9 DVB-ASI 270 Mbps

15 dBforupto 1.5 GHz
10 dB from 1.5 GHz to 3 GHz

<0.2Ulp-p
<03 Ulp-p

135 ps max., 20% to 80%
400 - 800 ps, 20% to 80%
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OPTICALI/O
Optical:
3G/HD/SD SDI:

RX CHANNEL (PATHOLOGICAL BITSTREAM)

Sensitivity between 1260 and 1610 nm:

Tx CHANNEL (1310 nm)
Transmit power:

Laser type:

Tx CHANNEL (CWDM)
Transmit power:

Laser type:

PROCESSING PERFORMANCE
Signal path:

Latency:

Power:

SMPTE-297M-2006 compliant

SMPTE-424M
SMPTE-292M and
SMPTE-259M-C Compliant

SD, HD and 3 Gbps: -22 dBm

-5dBm to 0 dBm

Fabry-Perot

0dBmto +4 dBm

DFB (Distributed Feedback)

10 bits

<6ns

<4W
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SFP Modules

Chapter 6 presents information regarding the use of SFP modules in LUMO-series cards.

Topics

INEFOAUCTION . oo ettt e e e et et e ettt aeens page 51
Cautions aNd WArNiNgs . .........oeun oottt i page 51
Installing an SFPmModule ............ oo et page 52
Connecting the fiberoptic cables ................ouiiuineiiini i eiinnennn. page 52
Removing the fiber optic cables ..............o.iueeuiii ittt eennn, page 53
Removing an SFPmodule ....... ...t e e page 53
Keep the connection clean! .............couieiuiiiiie ittt iaeiaennn, page 54

Introduction

The LUMO series cards incorporate a fiber optic interface. The interface consists of two parts:

» Sockets on the front panel into which SFP interface modules are plugged

» SFP (Small Form-factor Pluggable) modules into which the optical fibers are plugged,

and which incorporate the optical/electrical interface

Cautions and Warnings

>

> BB B

SFP Transmitter modules contain a class 1 laser, which emits invisible radiation
whenever the module is powered up. Because the SFP is hot-swappable, the mod-
ule may be powered up as soon as it is installed.

DO NOTLOOKINTO AN OPERATING SFP MODULE’S CONNECTORS, AS EYE DAMAGE
MAY RESULT.

The SFP module is sensitive to electrostatic discharge (ESD). It is recommended that
you use an ESD-preventive wrist strap grounded to the Lumo chassis while handling
the SFP module.

SFP modules are subject to wear, and their useful lifetime is reduced each time they
are inserted or removed. Do not remove them more often than absolutely necessary.

Never remove or install an SFP module with the fiber optic cables connected. Dam-
age to the cables could result.

The presence of dust and debris can seriously degrade the performance of an optical
interface. It is recommended that you insert a dust plug into the SFP module when-
ever a fiber optic cable is not connected.
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Installing an SFP module

Installing an SFP module

1 Make sure that the bale clasp lever is in the closed position

2 Position the SFP module so that the recessed
slot is lined up with the tab side of the socket.

3 Slide the module straight into the socket, and
push gently until it clicks into position.

Connecting the fiber optic cables

52

1 Remove the dust plug from the SFP module if present

2 Verify that the exposed end of the optical fiber in the LC connector is clean
3 Carefully remove any debris if necessary.

4 Plug the LC-terminated fiber optic cable into the SFP module
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Removing the fiber optic cables

1 Grasp the LC fiber optic connector that is plugged into the SFP module, and pull it straight
out to disengage the optical fiber from the SFP.

« Never pull the fiber optic cable itself, as catastrophic damage may occur.
2 Insert a dust plug into the SFP module.

Removing an SFP module

1 Move the bale clasp lever to the open position.

2 Grasp the SFP module between your thumb and fore-
finger, and pull it straight out of the slot.
Do NOT pull on the bale clasp lever to remove the mod-
ule, as it is easily damaged.

You may find that you need to wiggle the module, or
perhaps push it into the slot a bit, before it will release
and slide out.

3 Insert a dust plug into the SFP module.
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Removing an SFP module

Keep the connection clean!
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The physical interface between two optical fibers is the critical point in a fiber system. The two
fibers must be accurately aligned - that’s the job of the connector plugs and bulkheads - and be
in intimate contact with no obstructions. That’s the job of the user. The small size of the fiber,
and the even smaller size of the fiber core, means that even common dust particles can seriously
impair the transfer of light from one fiber to another.

There are a variety of cleaning solutions available to help the fiber user maintain good fiber
network performance. For best results, it should be possible for the user to perform a visual
inspection of the fiber ends to verify cleanliness.

Miranda strongly urges all users to select a cleaning method that meets their needs, and to use it
rigorously and consistently.

A few tips:

 Always use a dust plug in an empty fiber receptacle, to keep airborne particles from settling
on the fiber end

» Keep your dust plugs clean - a sealed container is a must.

« Always follow the instructions carefully when cleaning — abrasions on the fiber ends can
degrade system performance significantly

« Avisual inspection will ensure that particles and liquid residue have been removed

If it's still dirty, clean it again!



Contact Us

Miranda Technical Support

For technical assistance, please contact the Miranda Technical Support center nearest you:

Americas Asia

Office hours: 9:00 a.m. - 9:00 p.m. (EST)  Office hours: 9:00 a.m. — 5:00 p.m. (GMT+8)
Telephone: 1-800-224-7882 Telephone: +852 2539 6987

Fax: +15143351614 Fax: +852 2539 0804

E-mail: support@miranda.com E-mail: asiatech@miranda.com

Europe, Middle East, Africa, UK China
Office hours: 9:00 a.m. - 6:00 p.m. (GMT) Telephone: +86 1058731814

Telephone: +44 118952 3444 E-mail: asiatech@miranda.com

Fax: +44 118 952 3401

E-mail: eurotech@miranda.com

France EMERGENCY After Hours (Global)
Office hours: 9:00 a.m. - 5:00 p.m. (GMT+1) Toll Free: 1-800-224-7882 (US and Canada)
Telephone: +33 155868788 Telephone: +15143331772

Fax: +33 155860029

E-mail: eurotech@miranda.com

Corporate Head Office

Miranda Technologies

3499 Douglas-B.-Floreani, St-Laurent, Quebec, Canada H4S 2C6
Telephone: +15143331772

Fax: +1514 3339828

Web: www.miranda.com
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