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Instrument Care and Safety Information

Please read the whole of this section before using your ViaLiteHD product. It contains important safety

Electrical Safety

ESD Precautions

A
Azad\

Optical Safety

information and will enable you to get the most out of your Fibre Optic Link.

The ViaLiteHD rack case is a Safety Class 1 product (having metal case directly connected to earth via the power
supply cable).

When operating the equipment note the following precautions:

Hazardous voltages exist within the equipment. There are no user serviceable parts inside; the covers should
only be removed by a qualified technician.

There are no user replaceable fuses in the rack case mounted equipment. Replacement should only be carried
out by a PPM technician.

The rack case earth stud SHOULD be connected to the safety earth.

When using a 2 pin power supply cable the rack case earth stud MUST be connected to the safety earth.

The VialLiteHD Power Supply Modules do not have an isolating switch on the mains voltage inlet. For this
reason, the VialiteHD Rack Case must be installed within easy reach of a clearly labelled dual pole mains
isolation switch, which supplies the equipment.

The ViaLiteHD RF Fibre Optic Link is equipped with high frequency active electronics, without the correct handing they
will be susceptible to damage.

Precautions for handling electro-static sensitive devices should be observed when handling all ViaLiteHD modules.
Technicians should ensure that they use effective personal grounding (i.e. ESD wrist strap etc.) when servicing the
equipment. Any equipment or tools used should be grounded to prevent static charge build-up. Good practice should
be observed at all times for reference see relevant standards.

EN 61340-5-1, “Protection of Electronic Devices from Electrostatic Phenomena — General Requirements”

The ViaLiteHD RF Fibre Optic Transmitters, Dual Transmitters and Transceivers contain optical sources (usually
laser diodes) operating at nominal wavelengths of 1270nm to 1610nm.

These devices are rated as EN60825-1:2007 as CLASS 1 radiation emitting devices. A class 1 laser is safe under
all conditions of normal use.

When operating the equipment note the following precautions:

Never look into the end of an optical fibre directly or by reflection either with the naked eye or through an optical
instrument.

Never leave equipment with radiating bare fibres — always cap the connectors.

Do not remove equipment external covers when operating.
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1 Introduction

The ViaLiteHD RF Fibre Optic Links (FOLs) are a family of fibre optically coupled link systems designed for the transmission of RF analogue
signals over long distances for the communications market. ViaLiteHD is a product brand manufactured by Pulse Power and Measurement
Ltd (PPM).

This handbook covers the following ViaLiteHD RF Link part numbers:
Transmitter modules (electrical — optical converter) with part numbers starting

o HRT
Receiver modules (optical - electrical converter) with part numbers starting
o HRR
Transceiver modules (optical - electrical converter + electrical — optical converter) with part numbers starting
o HRX
Dual Receiver modules (optical - electrical converter + optical - electrical converter) with part numbers starting
o HRV
Dual Transmitter modules (electrical — optical converter + electrical — optical converter) with part numbers starting
o HRU

For complete information and product familiarisation, this handbook should be read in conjunction with all other relevant handbooks for your
ViaLiteHD system.

1.1 Typical deployment

A typical system operates as follows.

The user’s RF electrical signal is input to the transmitter module, which contains RF signal conditioning and laser control circuitry. The
module modulates the intensity of a beam of light with the RF signal.

The light travels through an optical fibre to the receiver module. The distance between transmitter and receiver can range from 1m to 50km
depending on the system specified.

The receiver module converts the modulated light back into an electrical signal, which is available at the output of the module.

1.2 Care of fibre optic connectors

When the fibre optic cables are not connected, it is essential that the cable and equipment connectors are protected by the dust caps
provided with the system. Failure to do so may result in damage to the fibre ends, which are critical to the system performance. Please refer
to section 2.2 for fibre optic cable handling details.

1.3 VialLiteHD and Vialite Classic compatibility

The RF and optical interfaces of most ViaLiteHD and ViaLite Classic are compatible. However the physical size, mounting systems and
control of the modules are different, so it will not be possible to fit ViaLiteHD module in a ViaLite Classic rack or housing and vice versa.
However it is possible for rack cases of different types to interwork and be used to expand existing systems. Listed below is a brief summary
of inter family compatibility.

RF links Compatible optical and RF interfaces

RF + digital Compatible optical and RF interfaces
o RS232 Compatible optical (check impact on optical link budget) and digital interfaces
0o RS422 Compatible optical (check impact on optical link budget) and digital interfaces
o RS485 Compatible optical (check impact on optical link budget) and digital interfaces

Ethernet Modules of matching speed have compatible optical and digital interfaces
Switch Compatible RF interfaces may need interface cable (no optical interface)
Splitters Compatible RF interfaces

Amplifier Compatible RF interfaces

Oscillator Compatible RF interfaces

SNMP RJ45 interfaces maybe connected, control interface not compatible,

Contact PPM or your local ViaLite agent for more details.
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2 Setting up and understanding the fibre optic link

This section describes the connections between your RF fibre optic transmitter (electrical — optical converter) and receiver (optical - electrical
converter) modules, and the operation of both modules in a system.

Please read fully all relevant documents for information on installing your ViaLiteHD equipment before commissioning your RF fibre optic link
system.

2.1  Module operation

2.1.1 5HP blind-mate plug-in modules

All ViaLiteHD plug-in modules are hot-swappable, so it is not necessary to power-down the rack case before inserting a module. All blind-
mate optical connectors are provided with spring loaded covers that will protect the optics of any inserted modules. As there is no cover on
the opposite side, mating cables should not be installed until the slot modules are present.

To install a blind-mate module and matching interface plate
- Firstly inspect the rear blind-mating plate [1], ensure that the connector barrels are fitted into all RF connectors and are centrally aligned.
Remove protective covers from the inside face of the optical connector if fitted.
Ensure that the rear plate is free of any dust and contamination, if necessary clean with filtered compressed air.
Screw the blind-mating plate into the appropriate slot at the rear of the rack, using the supplied screws and a “Pozidriv Number 1”
screwdriver [2]
Push the release button of the module handle down and simultaneously pull the top of the handle towards you.
Remove the protective cover from the modules optical connectors and clean any optical connectors [3]
Align the module upright and perpendicular to the front face of the rack so that the PCB slides into the “crow’s feet” card guides top and
bottom.
Gently push the module down its guide, applying pressure via the handle (without locking it), you may also apply pressure between the
LED and test connector (where test connectors are fitted as these are not available on all module types) [4].
As the module is fully mated the top of the handle should snap back and lock in position.
The pawls of the handle should be fully engaged in the matching slots.
If power is applied to the rack the module power LED should light as soon as the module is fully inserted.
Connect any interface cables to the blind mate plate, at the rear of the rack.

1 [2] [3] [4]

To remove a blind-mate module

Push the release button of the module handle down and simultaneously pull the top of the handle towards you.
Apply pressure via the handle and gently withdraw the module from the rack.

Check that the RF mating barrel is retained by the rack blind-mating plate

All cables with be retained by the rack case.

Note: if modules are absent for an extended period there is a chance of the optical fibres being contaminated as the optical mating interface
is unprotected. If this happens it will be necessary to clean both the blind-mating adaptor and fibre optic cable.
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2.1.2 5HP standard plug-in modules

All ViaLiteHD plug-in modules are hot-swappable, so it is not necessary to power-down the rack before inserting a module. All standard
optical connectors are retained by the module, so it will be necessary to either disconnect any cables or have a sufficiently long service loop
when removing modules.

To install a 5HP standard module and matching interface plate

The protective covers on the connectors may be left in place.

Push the release button of the module handle down and simultaneously pull the top of the handle towards you.

Align the module upright and perpendicular to the front face of the rack so that the PCB slides into the “crow’s feet” card guides top and
bottom.

Gently push the module down its guide, applying pressure via the handle, you may also apply pressure between the LED and test
connector (where test connector is fitted as these are not available on all module types).

As the module is fully mated the top of the handle should snap back and lock in position.

The pawls of the handle should be fully engaged in the matching slots.

If power is applied to the rack the module power LED should light as soon as the module is fully inserted

Remove protective covers and connect any interface cables

To remove a 5HP Standard module
Disconnect any cables if necessary
Push the release button of the module handle down and simultaneously pull the top of the handle forwards.
Apply pressure via the handle and gently withdraw the module from the rack.
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2.1.3 OEM modules

The small form factor OEM module is fully enclosed and built with connectorised interfaces with electromagnetic shielding. This allows
system integrators and equipment manufacturers an easy route to build RF/optical interfaces into their own equipment. The small form factor
and integrated design should allow the module to be easily integrated into end user equipment.

2.1.4 OEM EDGE modules

The very small form factor OEM EDGE module has an edge connector for DC and alarm connections, an integrated RF shield, and a very
small overall form factor. This allows system integrators and equipment manufacturers to very simply integrate this on a motherboard giving
an easy route to build RF/optical interfaces into their own design. The low volume of this module allows it to easily be fitted into existing
mechanical housings.
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2.2  Fibre optic cable & connectors

2.2.1 Connector and cable types

All ViaLiteHD RF modules use singlemode (9um/125um) cable terminated in a range of optical connectors detailed below. Cross-site fibre
optic cables are available from PPM as either standard patch leads or heavy-duty multicore cables.

Warning! Angle polished (APC) and standard (PC) con nector must not be confused. The two connector-typ es are not

interchangeable and mating one with the other will damage both the cable and the module connectors.
Warning! The specification of optical connector is critical to the performance of the complete fibre o ptic link. System
performance can only be guaranteed with fibre optic cables and connectors supplied by PPM. When FC/AP C

connectors are specified they must be “narrow key w idth”
2.2.2 Connecting and disconnecting
Before connecting optical fibres to the module or to each other, ensure that the mating connectors are clean (see below).

2.2.3 Cleaning optical connectors, cleaning before every use

Optical connectors MUST be cleaned before use, even where they have been protected with dust caps. Most performance issues are due
to dirty fibres .

- Peel the plastic cover from an unused “N”

cleaning pad. i \l —+
- Hold the connector between your thumb and

forefinger y

Clean the connector using firm pressure by

swiping in a pendulum motion through each

segment of the “N” shape, following the diagram

- Do not swipe over the same space twice. ]. K 3

For more details please read the cleaning instruction which accompanies the connector cleaning kit. Details can also be found on the CD
supplied with your equipment.

2.2.4  Cleaning optical connectors, high levels of ¢~ ontamination

If there are performance issues that are not resolved by basic cleaning in section 2.2.3, then the following procedure should be used. If the
level of contamination is high it will be necessary to repeat this procedure.

Cleaning items required
Lint free fibre cleaning tissues and/or cleaning sticks (normal cosmetic tissues produce dust and are not acceptable).
Reagent grade Iso Propyl Alcohol (IPA).
Air duster or filtered compressed air line.

Cable Connector Cleaning
Dampen a patch of cleaning tissue with IPA and clean all surfaces of the plug ferrule.
Using a dry cleaning tissue, dry the ferrule and clean the end face.
Using the air duster, blow away any residue from the end of the connector.

Module Female Receptacle Cleaning (only recommended if problems are being experienced)

. Either use an optical cleaning stick or twist a cleaning tissue to form a stiff probe, moisten either with IPA. Gently push the probe into
the receptacle and twist around several times to dislodge any dirt.
Repeat the above process with a dry tissue.
Using the air duster, blow away any residue from the receptacle.

Important Notes
IPA is flammable. Follow appropriate precautions / local guidelines when handling and storing.
IPA can be harmful if spilt on skin. Use appropriate protection when handling.
It should only be necessary to clean the female receptacles on the modules if problems are being experienced.

Never inspect an optical fibre or connector with th e naked eye or an instrument unless you are convinc  ed that there is no optical
radiation being emitted by the fibore. Remove allp  ower sources to all modules, and completely disconn ect the optical fibres.

10
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2.2.4.1 FC/APC Connectors

All ViaLiteHD FC connectorised modules use FC/APC (narrow key). Clean the plug before inserting see section 2.2.3.

To connect FC/APC optical connectors:-
Remove the dust caps and align the white ceramic centre ferrule on the cable connector with the mating receptacle.
There is a key (lug) on the side of the ferrule, which must match the keyway (gap) in the receptacle shroud.
When they are aligned, gently push the plug home.
Finger tighten the knurled collet nut onto the threaded receptacle.

To disconnect:-
Using fingers fully unscrew the knurled collet nut, gently withdraw the connector.
Replace the dust caps on both the receptacle and the cable plug.

Warning! It is possible to tighten the knurled coll et without aligning the lug and gap. This will res ult in poor light transmission.
Check that the lug and gap are aligned before tight  ening the knurled collet

Only connect FC/APC cable to FC/APC modules Locate connector key Align key and keyway

2.2.4.2 E2000/APC Connectors
All ViaLiteHD E2000 connectorised modules use E2000/APC. Clean the plug before inserting see section 2.2.3.

To connect E2000/APC optical connectors:-
Gently push the plug into the E2000/APC adapter.
The cover will automatically disengage.
Push until a click is heard and the connector locks.

To disconnect:-

To disconnect, depress the lever at the rear of the connector and withdraw the connector.
The protective cover automatically engages when removed.

Only connect E2000/APC cable to E2000/APC adaptors.

11
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2.2.4.3 SC/APC Connectors (fitted to standard modul  es)

All ViaLiteHD SC connectorised modules use SC/APC. Clean the plug before inserting see section 2.2.3.

To connect SC/APC optical connectors:-
Remove the plug protective cover.
Align the connector keyway slot in the adaptor to the key of the plug.
Gently push the plug into the adapter until a click is heard and the connector locks.

To disconnect:-
grip the body of the plug and gently pull the plug from the adaptor, replace the protective cover.

Only connect SC/APC cable to SC/APC.

2.2.4.4 SC/APC Connectors (fitted to blind-mate mod  ules)

All ViaLiteHD blind-mate connectorised modules use SC/APC optical connectors on the rack case rear interface. Clean the plug before
inserting see section 2.2.3.

To connect SC/APC optical connectors:-
Remove the plug protective cover.
Open the adaptor sprung cover, align the connector keyway slot in the adaptor to the key of the plug.
Gently push the plug into the adapter until a click is heard and the connector locks.

To disconnect:-

Grip the body of the plug and gently pull the plug from the adaptor, replace the protective cover.
The adaptor sprung cover, will automatically close.

Only connect SC/APC cable to blind-mate SC. Position of keyway behind protective cover.

12
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2.2.45 LC/APC Connectors
All ViaLiteHD LC connectorised modules use LC/APC. Clean the plug, before inserting see section 2.2.3.
To connect LC/APC optical connectors:-

Remove the plug protective cover.

Align the connector latch to the adaptor.
Gently push the plug into the adapter until a click is heard and the latch locks.

To disconnect:-

Grip the body of the plug and push down on the latch.
While holding the latch down, gently pull the plug from the adaptor, replace the protective cover.

Only connect LC/APC cable to LC/APC.

2.2.5 Minimum bend radius

Because optical fibre is made of glass, it is important not to subject it to excessive stress. For this reason, each type of cable has a minimum
bend radius (MBR) specification, beyond which the cable cannot be bent without permanent damage occurring.

The minimum bend radius of fibre optic cable fitted to ViaLiteHD OEM modules is 50mm. MBR specifications for PPM supplied fibre optic
cables are given in the ViaLite Classic and ViaLiteHD System Handbooks Lxx-HB and Hxx-HB respectively.

13
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2.3 Using the RF link module

2.3.1 Connecting the module

Connect the transmitter module to the power source, cross-site fibre optic cable and RF signal as described in section 2.1. The RF input
signal applied to the signal connector should be within the maximum and minimum signal levels given in the technical specifications in
section 6.

2.3.2 Front panel indicators, plug in modules

Each plug-in module has three front panel LEDs for indication of the state of the module. The following table shows the operation of the front

panel LEDs which are dependent on module type.

Colour Plug-in Plug-in Plug-in Plug-in Plug-in
Single Single Transceiver Dual Dual
Transmitter Receiver Transmitter Receiver
GREEN Normal
Flashing Programmin Programmin Programmin Programmin Programmin
RED Not used Not used TX PSU fall TX2 PSU falil RX2 PSU fail LED2
No light TX PSU fall RX PSU fail RX PSU fail TX1 PSU falil RX1 PSU fail LED3
GREEN Normal
Flashing TX Alarm Not used TX Alarm TX2 Alarm RX2 Alarm
LED?2 RED fast
Flashing Not used RX Alarm RX Alarm TX1 Alarm RX1 Alarm
RED slow
RED Not used Not used All Alarm All Alarm All Alarm
GREEN 12C enabled
Flashing .
LED3 GREEN 12C active
AMBER 12C disabled
2.3.3 LED indicator, OEM and OEM edge modules
These modules are fitted with a single LED for indication
of the state of the module.
Colour OEM OEM
EDGE
GREEN Normal
LED RED Alarm
No Light No power ™~ LED
N LED

2.3.4 Module summary alarm

Each module has a single summary alarm, which registers the status of the module. Activation of this alarm registers an internal fault and
the module should be replaced with a spare and returned to your local ViaLiteHD representative. The alarm state should be accompanied
by a fault status on one of the front panel status LEDs.

The summary alarm is indicated by use of open drain logic. The alarm logic is OPEN when in an ALARM state and SHORT when in a
NORMAL (non-alarm) state. The module will remain in an ALARM state until the ALARM condition is cleared, there is no latching.

14
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2.3.5 Connecting to the summary alarm

The alarm output pin should be connected to a suitable current source (a positive voltage via a 10kohm pull-up resistor is adequate). When
the module is in a working (non-alarm) state, the alarm output pin is short circuited to ground by the module. If the module enters an alarm
state, the alarm pin is released to a high impedance state and current is no longer drawn from the constant current source. In the case of a
positive voltage and pull-up resistor, the voltage on the alarm output pin will rise to indicate the alarm state. It follows that, if a module is
removed from the rack case, the alarm will be raised for that module position.

Internal to module | External to module

Vext
Pull up
Resistor

L@ Alaim

@ Ground

‘WQA

The capability of the open collector is dependent on the module that provides it. The typical capability of the Open Collector/Drain is 50mA
maximum current sink and 15V maximum voltage (Vext)

2.3.6  Module analogue monitor

Each plug-in module has either one or two analogue monitor ports. These allow simple DC indication of the status of either lasers or
photodiodes fitted in the RF modules. The analogue monitor is available on the rack case connector, see the rack case handbook. Detail of
the analogue monitor performance is given in the technical specifications in section 6. The analogue monitor functions are dependent on the
type of module.

Function Single Transmitter Single Receiver Transceiver Dual Transmitter Dual Receiver
Analogue monitor A Laser bias monitor Not Used Laser bias monitor Laser bias monitor 1 | Received light level 1
Analogue monitor B Not Used Received light level Received light level Laser bias monitor 2 | Received light level 2

2.3.7 RF connectors

ViaLiteHD products are fitted with a range of standard RF connectors. The RF modules are all fitted with FEMALE connectors. When
connecting the modules ensure that you have both the correct type and impedance of connector. Listed below are the connector types
available.

Front panel test connectors (optional on some plug in modules only)

SMA 50 ohms  screw on
BNC 75 ohms  bayonet
F-Type 75 ohms  screw on

Rear Input / Output connectors, plug in modules

SMA 50 ohms  screw on
BNC 75 ohms  bayonet
F-Type 750hms  screw on

Input / Output connectors OEM and OEM EDGE modules

SMA 50 ohms  screw on
MCX 50 ohms  push fit
MCX 75 ohms  push fit

Not all connector types are available on all types of module. If you are unsure of the connector type your module is fitted with this can be
determined from the part number (see section 5). Blind-mating modules are fitted with a floating RF connector, mating between the plug-in
module and the rack rear plate. This is a purely internal interface and should not be connected by any means other than via the supplied
rack interface.

Warning! Use of incorrect impedance connectors may also cause intermittent connections and in extreme cases result in
physical damage to the connector.
Warning! Use of incorrect impedance connector will result in mismatch increasing the system loss and r educing RF flatness.

Warning! Use of incorrect impedance cable will resu It in mismatch increasing the system loss and reduc ing RF flatness.
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2.3.8 RF test ports

Some modules are fitted with RF test ports, these modules will have one or two test ports. These ports can
be used to provide an indication of the signals being input and output from the rear ports without the need to Test Port A
monitor them directly.

The port lettering convention for front ports matches that for rear ports. Port A is always the upper port, Port

B is always the lower port. AN

Test Port B

Function Single Single Transceiver Dual Dual
Transmitter Receiver Transmitter Receiver

Port A Transmitter Receiver Receiver Transmitter 1 Receiver 1

Port B Not Used Not Used Transmitter Transmitter 2 Receiver 2

To minimise the impact on the main RF path, the signal is coupled at a low level compared to the main path. The performance is given in the
technical specifications in section 6. The coupling efficiency of the test port relative to the main path varies with frequency, but can be
predicted using the graphs following which outlines typical performance.

There are four types of coupled port available

-10 -10
-15 -15
-20 -20
-25 -25
-30 -30
—&— Tx + Rx monitor —#— Rxmonitor
—&— Tx monitor
-35 -35
-40 -40
0.5 1 1.5 2 25 0.5 1 15 2 25
50 ohm narrow Band 75 ohm narrow band
-10
-15
20

-35
. —&— Rx monitor
—&— Tx + Rx monitor )
—#— Tx monitor

0 1 2 3 4 0 1 2 3 4
50 ohm wide band 75 ohm wide band

Coupling factor of front port relative to rear port (dB) versus Frequency (GHz)

To ensure accurate operation, the signal ports need to be terminated with a well matched load, poor matching will degrade the accuracy of
the coupling factor

Note: Only use the rear RF connections for your input and output signals.
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2.3.9 RF and optical rear input and output ports

All ViaLiteHD modules are fitted with one or two rear RF ports and one or two rear optical ports. These are the input of RF signals to
transmitters and output of RF signals from receivers; output optical signals from transmitters and input optical signals for receivers.

The port lettering convention for rear ports matches that for front ports. The upper of each port is port A and the lower is port B. On single
receiver and single transmitter modules the optical and RF port use the outer most positions to maximise accessibility. All new blind-mate
modules are supplied with an appropriate rack interface plate.

Function Single Single Transceiver Dual Dual
Transmitter Receiver Transmitter Receiver
Port A Transmitter Receiver Receiver Transmitter 1 Receiver 1
Port B Not Used Not Used Transmitter Transmitter 2 Receiver 2
/ RF port A \
/ RF port B
/ RF port A \
/ Fibre port A \
\ \ Fibre port A \
Fibre port B \
Fibre port B
\ RF port B
Blind-mate rear interface Blind-mate rear interface Standard rear interface Standard rear interface
Dual Channel Single Channel Dual Channel Single Channel

2.3.10 Digital signal ports

Any ViaLiteHD RF module which is fitted with a digital transmission path, has these digital signal interfaces connected via the rack case
backplane (plug-in modules) or the main interface connector (OEM and OEM EDGE modules). Details of the pin outs are given in the rack
case manual for plug-in modules and in section 4.20f this manual for OEM and OEM EDGE modules.

2.4  Controlling RF modules

ViaLiteHD RF links are factory set and ready to operate. However, they can be software controlled (where an SNMP module is used in the
same rack) or manually controlled via the DIP switches fitted on each module.

2.4.1 Manual control

The plug-in modules can be manually configured to set various operational parameters. The dual in line package (DIP) switches SW1, SW2,
SW3 control configuration and are located on the bottom side of the PCB. These switches can be accessed by withdrawing the module
approximately one-third of its length. One, two or three sets of switches will be installed depending on the type of module. Details of the
function of each switch are given in section below.
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2.4.2 Manual control, DIP switch functions

Located on the bottom side of the module board, three DIP switches (SW1 to 3) provide manual control of various functions. SW1 and SW2
are dedicated to manual gain control (MGC). Once TX_MGC_ON or RX_MGC_ON is switched on, internal RF attenuators can be set
directly to a desired level. SW3 is used to control various common control functions.

All intelligent modules will be delivered with DIP switches all set to OFF (clear). Only special manual gain control modules will be delivered
with the DIP switches set to factory calibrated gain settings.

Transceiver and dual transmitters and receivers

Single Transmitter

SW1 Top DIP switch bank

Single Receiver

Single transmitter HRT

Single receiver HRR

Transceiver HRX

Dual transmitter HRU

Dual receiver HRV

Not fitted RXMGC RXMGC TX1IMGC RX1IMGC
Not fitted RX—0.5dB RX—0.5dB TX1-0.5dB RX1 - 0.5dB
Not fitted RX —-1dB RX —1dB TX1-1dB RX1 - 1dB
Not fitted RX —2dB RX —2dB TX1-2dB RX1 —2dB
Not fitted RX —4dB RX —4dB TX1-4dB RX1 - 4dB
Not fitted RX — 8dB RX — 8dB TX1 - 8dB RX1 — 8dB

SW2 Middle DIP switch bank

Single transmitter HRT

Single receiver HRR

Transceiver HRX

Dual transmitter HRU

Dual receiver HRV

TXMGC Not fitted TXMGC TX2MGC RX2MGC
TX - 0.5dB Not fitted TX —0.5dB TX2 —0.5dB RX2 — 0.5dB
TX-1dB Not fitted TX-1dB TX2 - 1dB RX2 —1dB
TX —2dB Not fitted TX —2dB TX2 —2dB RX2 — 2dB
TX —4dB Not fitted TX —4dB TX2 — 4dB RX2 — 4dB
TX —8dB Not fitted TX —8dB TX2 — 8dB RX2 — 8dB
SW3 Bottom DIP switch bank

Single transmitter HRT

Single receiver HRR

Transceiver HRX

Dual transmitter HRU

Dual receiver HRV

TXrst TXrst (not used) TXrst TX1 rst RX1 rst
RX rst (not used) RX rst RX rst TX2 rst RX2 rst
SNMP dis SNMP dis SNMP dis SNMP dis SNMP dis
Tone Tone (not used) Tone Tone not used
VSEL VSEL (not used) VSEL VSEL not used
LNB LNB (not used) LNB LNB not used
TXAGC TXAGC(not used) TXAGC TX1AGC RX1AGC
RXAGC (not used) RXAGC RXAGC TX2AGC RX2AGC

When viewed in the orientation illustrated above, switching the DIP to the LEFT is OFF (clear) and to the RIGHT is ON (set)
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2.4.2.1 DIP switches - receiver AGC

The RF gain within the receiver function is the sum of all gain settings on SW1. The RF gain can be changed in nominal steps of 0.5dB.

For dual receiver modules, channel 1 is controlled by switches prefixed with RX1 and channel 2 is controlled by switches prefixed with RX2.
The function of the switches is otherwise identical.

For special manual gain control modules record the setting of each gain step; this is the preset gain of the receiver.

RXMGC ON = Module under manual gain control, OFF = Module under software control
RX —0.5dB ON = Gain increased by 0.5dB nominal, OFF= no gain increase

RX - 1dB ON = Gain increased by 1dB nominal, OFF=no gain increase

RX —2dB ON = Gain increased by 2dB nominal, OFF=no gain increase

RX —4dB ON = Gain increased by 4dB nominal, OFF=no gain increase

RX —8dB ON = Gain increased by 8dB nominal, OFF=no gain increase

When MGC is not in use, manual attenuation has to be set to zero, i.e. all poles with the same switch should return to OFF position. Failure
to do so may prevent the module from controlling the gain correctly.

2.4.2.2 DIP switches - transmitter AGC

The RF gain within the transmitter function is the sum of all attenuator settings on SW2. The RF gain can be changed in nominal steps of
0.5dB.

For dual transmitter modules, channel 1 is controlled by switches prefixed with TX1 and channel 2 is controlled by switches prefixed with
TX2. The function of the switches is otherwise identical.

For special manual gain control modules record the setting of each gain step; this is the preset gain of the transmitter.

TXMGC ON = Module under manual gain control, OFF = Module under software control
TX -0.5dB ON = Gain increased by 0.5dB nominal, OFF= no gain increase

TX-1dB ON = Gain increased by 1dB nominal, OFF=no gain increase

TX -2dB ON = Gain increased by 2dB nominal, OFF=no gain increase

TX —4dB ON = Gain increased by 4dB nominal, OFF=no gain increase

TX —8dB ON = Gain increased by 8dB nominal, OFF=no gain increase

When MGC is not in use, manual attenuation has to be set to zero, i.e. all poles with the same switch should return to OFF position. Failure
to do so may prevent the module from controlling the gain correctly.

2.4.2.3 Manual gain control example

In this example we consider a receiver. The factory set values will typically be in the mid-range of the allowable gain setting range, to allow
the operator to both increase and decrease the gain of the unit if desired.

The factory set values are TX — 0.5dB = ON; TX — 1dB = OFF; TX — 2dB = ON; TX — 4dB = ON; TX — 8dB = OFF.
This is a total gain of 0.5 + 2 + 4 = 6.5dB [this will be the factory preset gain]

The operator wishes to increase the gain by 3dB from factory preset gain, he must increase the DIP switch set gain from 6.5dB to 9.5dB

The new gain setting desired will be 9.5dB, made from the following steps 0.5 + 1 + 8, therefore set the switches as shown below
TX —0.5dB = ON; TX —1dB = ON; TX — 2dB = OFF; TX — 4dB = OFF; TX — 8dB = ON.
The new gain is now set to 9.5dB

Note: The gain of the link is the sum of the transmitter module and receiver module gains.

2.4.2.4 DIP switches - control

If you wish to use manual control we advise that you record the initial setting of each switch, this is the preset configuration of the module.
SWS3 control functions are common to the whole module. The on-board micro controllers can be manually reset by using TX_RESET and/or
RX_RESET, they must return to the OFF (clear) position to initiate the actual reset sequence.

Switching on SNMP_dis will disable the module 12C bus for that module. In this case, SNMP controller or other 12C hosts will be unable to
talk to the module.

RF auto gain control (AGC) function can be activated by setting TX_AGC_ON and RX_AGC_ON to ON (set) position. However, AGC mode
will be overridden by MGC mode if both modes are selected. These will override module internal soft gain control.

Some modules will have control functions indicated that are not use, such as RX_rst in a single transmitter module. Switches for these “not
used” positions should always be left in the OFF (clear) position.

TX rst Reset TX microcontroller by moving switch from OFF > ON > OFF, ensure that it is returned to the OFF position
RX rst Reset RX microcontroller by moving switch from OFF > ON > OFF, ensure that it is returned to the OFF position
SNMP_dis ON = I2C bhus disabled (module cannot be remotely accessed), OFF = I2C bus enabled
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Tone ON = 22kHz tone present, OFF = 22kHz tone disabled

VSEL ON = Internal module LNB PSU voltage set to 18V, OFF = Internal module LNB PSU voltage set to 13V
LNB ON = Internal module LNB PSU enabled, OFF = Internal module LNB PSU disabled

TXAGC* ON = TX AGC control function activate, OFF = TX AGC control function disabled

RXAGC* ON = RX AGC control function activate, OFF = RX AGC control function disabled

* Not available on manual control modules

2.4.3 Changing module RF gain

The performance specifications in section 6 are only valid for when modules are operated in the factory preset configuration. However, the
gain of the modules can be changed to suit customer requirements.

The performance of the transmitter is highly dependent on the laser diode. Changing transmitter and receiver gain will affect the sensitivity
and linearity of the module. Detail of these effects given in section 3.2.

2.4.4 Software control - via SNMP controller

ViaLiteHD RF links can be controlled via a ViaLiteHD SNMP control module when fitted in the same rack, see the SNMP controller module
handbook for further details. The SNMP module offers control via both a web interface and SNMP.

Remember if you wish to use software control the manual attenuation has to be set to zero, i.e. all poles with the same switch should return
to OFF position. Failure to do so may prevent the module from controlling the gain correctly.

2.5 LNA/LNB feed

All information in this section refers to fibre optic transmitter, dual transmitter and transceiver modules. LNA voltages are fed out through the
TX RF input connector on the modules and can be used to power connected equipment. Precautions must be taken to ensure that any
connected equipment is tolerant of the DC voltages supplied.

2.5.1 LNAJ/LNB feed - plug-in transmitter modules

Modules in this range offer a variety of feed options, shown below.

No LNA feed

Internally generated preset +5V at 80mA maximum

Internally generated preset +12V at 80mA maximum

External Feed from rack connector +/-36V at 500mA*

RS484/422/232 channel, low modulation index

Internally generated +13/+18V switchable LNB voltage at 500/600mA** maximum with switchable 22kHz signalling tone
500mA is available for each output

**  500mA available in single transmitter or transceiver, 600mA total available for dual transmitter

ropONMEO

The feed option can be determined from the part number. Below is a matrix showing options against module type. For non-standard options
contact PPM.

Module Type Feed options

0 1 2 3 4 5
D - DVB-T broadcast, 470-860MHz Opt Non-St Stand Non-St Non-St NA
G - GPS, special function 1GHz-1.8GHz Opt Stand Opt Non-St Non-St NA
L - L Band 950MHz-2150MHz Opt Non-St Non-St Stand Non-St Opt
N - General purpose 10MHz-1GHz Opt Opt Opt Stand Non-St NA
S - Wideband 10MHz - 3GHz Stand Non-St Non-St Opt Opt NA
T - Low frequency timing, 2kHz - 50MHz Stand Opt Opt Opt NA NA
U - Ultra Wideband 2kHz-4.2GHz Stand NA NA NA NA NA
W - Extra Wideband 10MHz - 4.2GHz Opt Non-St Non-St Non-St Stand NA
Stand = Standard
Opt = Available option
Non-St = Non-standard (please contact PPM)
NA = Not available

2.5.2 LNAJ/LNB feed efficiency - plug-in modules

The power consumption of a transmitter is specified without allowance for LNA/LNB power. When calculating power consumption the
module efficiency of the LNA/LNB power supply at full load is 89% typically and 80% minimum
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2.5.3 Manual configuration of LNA/LNB feed

Some transmitter modules can be configured either by jumper or by switch to provide an LNB feed either from an internally generated voltage
or from the rear connector in the ViaLiteHD rack case. The diagram below shows how these are set. Units with LNA or LNB internal power
supplies (options 1, 2, and 5) will be delivered set to “internal”. Units with external LNA power (option 3) will be set to “external”.

J10
up = external
down = internal

Sw4
1 (up) = external
2 (down) =internal

2.5.4 LNA/LNB Feeds - dual transmitter modules

LNA/LNB power supply feeds are available for dual transmitter modules, these have a higher current capability than a single module. The
two transmitter FOLs share a single power source that feeds both bias tees. Hence there will be no low frequency electrical isolation
between them and they will both have the same source voltage.

25,5 LNA feed - OEM and OEM EDGE modules

Modules in this range offer an internally +5V and +12V feeds only. Some modules do offer an ability to route a user fed LNA voltage through
from their DC input connector. When using some ViaLite Outdoor Enclosures, external LNA feeds are available via the outdoor enclosure
motherboard.

2.6 BUC feed - plug-in receiver modules

Receiver modules may optionally provide block upconverter (BUC) power feeds. These provide a DC path from the rack case rear connector
to the receiver RF output to provide power to a BUC. The following options are available.

No power feed
Not used
Not used
External BUC Feed from rack connector +/-24V at 500mA* maximum
RS484/422/232 channel, low modulation index
Not used
500mA is available for each input

rahwnNEO

The BUC option can be determined from the part number. Below is a matrix showing options. For non-standard options contact PPM.

Module Type Feed options

0 1 2 3 4 5
D - DVB-T broadcast, 470-860MHz Stand NA NA NA NA NA
G - GPS, special function 1GHz-1.8GHz Stand NA NA NA NA NA
L - L Band 950MHz-2150MHz Stand NA NA Opt NA NA
N - General purpose 10MHz-1GHz Stand NA NA NA NA NA
S - Wideband 10MHz - 3GHz Stand NA NA NA Opt NA
T - Low frequency timing, 2kHz - 50MHz Stand NA NA NA NA NA
U - Ultra Wideband 2kHz-4.2GHz Stand NA NA NA NA NA
W - Extra Wideband 10MHz - 4.2GHz Opt NA NA NA Stand NA
Stand = Standard
Opt = Available option
Non-St = Non-standard (please contact PPM)
NA = Not available
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2.6.1 BUC feed - dual receiver modules

BUC power supply feeds are available for dual receiver modules. The two receiver FOLs share a single power source that feeds both bias
tees. Hence there will be no low frequency electrical isolation between them and they will both have the same source voltage.

2.7 Digital channel operation

The digital channel is independent of RF transmission and is capable of transmitting up to 20kbps digital data simultaneously. There are two
built-in digital interfaces, one for RS422/485 signals and the other for RS232 or TTL signals. These are available on either the rack case
rear connector or the OEM interface connector. The link is unidirectional and therefore digital data transmits in the same direction as the RF
link only.

Logic low on RTS_485 will shut down the RS422/485 line driver in RS485 application (see relevant RS485 standard for detail). Logic high or
open circuit on RTS_485 will enable the line driver in the Rx module.

The digital information is conveyed on a Frequency Shift Keyed (FSK) carrier well below the operating band of the link (at approx. 500kHz).
The unit is fitted with internal filtering to heavily attenuate this signal at the electrical outputs. It may however still be observed as a sideband
(second order) when measuring higher frequency signals. The carrier sideband will typically be a fixed level below the main carrier at all
power levels. The 500kHz FSK tone can be removed by using software control, selecting the module and setting FSK to “disable”. This can
also be implemented using SNMP.

The FSK 500kHz carrier will typically be suppressed by 70dBc, relative to RF carrier. The FSK carrier will operate with optical link losses of 0
—10dB.

2.8 GPS mode operation

GPS band units are equipped with hardware that can provide special GPS functions. They will mimic the operation of an active GPS
amplifier through the fibre optic link

2.8.1 GPS transmitter mode operation

Under normal non-fault condition a ViaLiteHD GPS link will operate in an identical fashion to all other ViaLiteHD modules. However the
transmitter is equipped with additional hardware that detects the DC current flowing from GPS transmitter RF input to the active GPS
antenna.

If the current sunk by the active antenna falls below an alarm threshold of 5mA. (i.e. in the case of the LNA failing) the unit will generate an
internal alarm. With GPS mode enabled, the transmitter laser will turn off. This will generate an alarm in the connected receiver module, as
the connected unit will have a received light level alarm (RLL).

The GPS mode can only be enabled and disabled when the unit is under software control.

Modules are factory delivered with GPS mode disable  d.

If GPS mode is disabled the laser will be enabled in both alarm and non-alarm modes; irrespective of the antenna feed current if there is no
other fault. Some major transmitter faults may also turn off the laser.

2.8.2 GPS receiver mode operation

Under normal non-fault condition a ViaLiteHD GPS link operates very similarly to a normal ViaLiteHD FOL. With GPS mode enabled, in
non-fault conditions it presents a DC load at its RF output. This will typically sink 15mA (for input voltages in the range of 5 to 24V).

When the unit is in a fault condition; either by way of an internal fault, or due to low received light levels from the connected transmitter. It will
disable the current sink. For most GPS receivers this will provide a basic alarm function.

Modules are factory delivered with GPS mode disable  d.

If GPS mode is disabled the DC load will be open circuit in both alarm and non-alarm modes.

2.9 Susceptibility to DC pulses from _ VialLiteHD receivers

All receiver modules will create a 1-2Vpeak DC transient from the RF output at start up into a 50 load (approximately 5V into a 1M load).
This may cause failure in some very sensitive spectrum analysers or similar equipment. Please check before connecting your equipment.
Contact PPM for more details.

2.10 Protection of ViaLiteHD equipment from DC pulses

All modules have AC coupled inputs and/or outputs and will be sensitive to large transients (>5V) applied at the RF connector. This may
result in permanent damage to the modules, particularly to low frequency or wideband modules. DVB-T and L-band modules are design to
survive non repetitive DC pulse of up to 36V. Contact PPM for more details.
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3 System integration

3.1 Link loss budget calculations

The link gain (transmitter RF input level to receiver RF output level) depends on the following factors:
Optical loss (due to connector insertion loss and optical fibre loss).
Transmitter gain setting.
Receiver gain setting.
The actual link gain can be determined as follows:
Link gain = Nominal Link Gain — (2 x optical loss) [dB]

(Where optical loss = connector insertion losses + fibre losses)

3.2 Optical loss versus gain

The additional electrical insertion loss in dB resulting from optical losses is equal to 2 times that of the optical loss in dB. This is due to the
physics of the optical-to-electrical conversion process in the receiver. For example, a 1dB increase in optical insertion loss will result in a
2dB decrease in RF signal at the output of the optical receiver.

For single-mode fibre (e.g. SMF28), the optical loss at the 1310nm operating wavelength of the ViaLiteHD link is 0.4dB/km. For 1550nm
operating wavelength, the optical loss of the VialLiteHD link is 0.2dB/km. This is increased if the fibre is under excessive tension,
compression or is bent into a small radius.

For clean, new, undamaged single-mode connectors, the optical insertion loss is typically 0.2dB per connector. The losses at the optical
connections at the transmitter and receiver are allowed for during manufacture of the module, and may be ignored during link gain
calculations.

For short links (<250m) containing no additional optical connectors, and in which the fibre is not subject to any strain, the optical path loss
can be ignored.

3.3  Optical loss versus noise figure

As the optical loss increases there will be a corresponding increase in noise, the chart below shows the approximate relationship of optical
loss to noise figure increase for a typical L-Band link.

20.00

15.00 -

10.00 -

Noise Figure (dB)

5.00 -

0.00 : : : :
0.00 2.00 4.00 6.00 8.00 10.00 12.00
Optical loss (dB)

Increase in Noise Figure (dB) versus optical loss (dB)

Note: If you operate the ViaLiteHD modules in AGC mode it is possible to mask optical loss variations, but this is not always desirable.
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3.4 Gain versus frequency response

The frequency response is not significantly affected by the gain setting of the attenuators used in ViaLiteHD . These have a flat frequency
response over the full operating range of the product. Figures below are typical L-Band modules responses.

Gain plots versus TX gain (3dB steps) at RX gain 20dB Gain plots versus TX gain (0.5dB steps) at RX gain 20dB

Gain plots versus RX gain (3dB steps) at TX gain -11dB Gain plots versus RX gain (0.5dB steps) at TX gain -11dB

3.5 P1dB versus transmitter gain

The input P1dB of the link is dependent on the transmitter gain. Increasing the transmitter gain will decrease the link input P1dB. Figures
below are typical L-Band modules responses.

Input P1dB versus TX gain setting (950/1200/1700/21 50MHz)

-4 ——950MHz
—— 1200MHz
1700MHz
2150MHz

P1dB input (dBm)
&

-10

212

-14 4

-16 T T T T T T T T
-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0
TX gain setting (dB)

Input P1dB versus TX gain at frequency at RX gain 20dB
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Output P1dB versus TX gain setting (950/1200/1700/2 150MHz)

T

g —— 950MHz
5 —— 1200MHz
g

3 1700MHz
] ~ 2150MHz
3

o

-20 -18 -16 -14 -12 -10 -8 -6 -4
TXgain setting (dB)

Output P1dB versus TX gain at frequency at RX gain 20dB

3.6 P1dB versus receiver gain

The input P1dB of the link is not significantly affected by the receiver gain. Increasing the receiver gain have little effect on the link input
P1dB, unless the output of the receiver approaches saturation. Figures below are typical L-Band modules responses.

Input P1dB versus RX gain setting (950/1200/1700/21 50MHz)
T
g —— 950MHz
= —— 1200MHz
£ 1700MHz
o
3 —— 2150MHz
o
10 12 14 16 18 20 22 24 26 28 30
RX gain setting (dB)
Input P1dB versus RX gain at frequency, TX gain -11dB
Output P1dB versus RX gain setting (950/1200/1700/2 150MHz)

E

g —— 950MHz

5 —— 1200MHz

a

3 1700MHz

Q ~ 2150MHz

=

o

10 12 14 16 18 20 22 24 26 28 30
RX gain setting (dB)

Output P1dB versus RX gain at frequency, TX gain -11dB

3.7 P1dB, key observations

The P1dB is highly dependent on the gain setting of the transmitter, in most configurations the linearity of the link is dependent on
compression of the laser and its associated amplifier that are both situated after the gain control stage in the transmitter. At high link gains it
is possible to observe some compression in the receiver, but only when this approaches it maximum gain setting.
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3.8 Noise figure versus transmitter gain

The noise figure of the link is dependent in the transmitter gain setting. Increasing the transmitter gain will reduce the noise figure. Figures
shown below are typical L-Band modules responses.

Noise Figure versus TX gain (RX gain +20dB)
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24

22+

——NF @ 950MHz
20 ——NF @ 1200MHz
NF @ 2150MHz

18

Noise figure (dB)

16

14

124
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-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0
TX gain setting (dB)

Noise figure versus TX gain at frequency, RX gain 20dB

3.9 Noise figure versus receiver gain

The noise figure of the link is not significantly affected by the receiver gain. Increasing the receiver gain will slightly reduce the noise figure.
Figures shown below are typical L-Band modules responses

Noise figure versus RX gain setting (TX gain -11dBm )
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Gain Setting (dB)

Noise figure versus RX gain at frequency, TX gain -11dB

3.10 Noise figure, key observations

The noise figure of the link is approximately linearly related to the transmitter gain setting. The noise figure reduces as the transmitter gain is
increased. The receiver gain only has a minor impact on the link noise figure.

3.11 LinkIP3

There is a relatively simple relationship between P1dB and IP3 for ViaLiteHD links. This is dependent on the compression characteristics of
the amplifiers and laser used. The IP3 of a ViaLiteHD link is generally 12 dB above the P1dB.

3.12 Spurious free dynamic range

The dynamic range of the system is fundamentally set by the choice of laser and the optical loss. Transmitter and receiver gain can be used
to optimise this for particular applications. All standard ViaLiteHD links are equipped with high power DFB laser to give maximum dynamic
range.
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3.13 Typical system configuration with fixed gain module S

The diagram below illustrates a typical communications system configuration.
pd RF feeds for Antenna

SSPA and LNA

< “ ‘ ViaLiteHD rack

. /  Patch cables

~__ \\ Cable Termination box
N I Cross site cable
/ ~ .
g | AN Cross site cable

p \ Cable Termination box
// / | Patch cables
< \
S~ \ ‘ ViaLiteHD rack

\ | | / Modem

The link gain for the fixed gain systems depends solely on the loss through the optical fibre link from transmitter to receiver. There is a
Received Light Level (RLL) analogue monitor output on the receiver modules which can be used to measure the amount of laser light from
the transmitter reaching the receiver during operation.

The RLL threshold alarm (which is triggered when the RLL drops below a preset level) can be used to determine if the optical link has been
damaged or degraded.

3.14 Commissioning of a communications link

This commissioning procedure illustrates the processes required to install and set up a communications link with gain control. The example
describes the commissioning of an L-band interfacility link.

We will be considering the installation of the following system.

A down converter provides an output signal in the L- band. The signal must be conveyed over 1500m of fibre, through a bulkhead at each
station, to the modem. An alarm must trigger if the optical path is damaged.

1. Install the link, connecting all optical patch cords and cross-site fibre optic cables. Clean ALL optical connectors BEFORE mating with
the modules.

2. Power up the equipment and allow 15 minutes to warm up.

3. Ensure that the RF power into the transmitter module is set to optimum for your system. Use a broadband RF power meter for this
measurement. Typically this is the input level at which the link’s intermodulation distortion (IMD) is -40dBc. This value of input power is
given in the datasheet for the fibre optic link.

4. Calculate the approximate optical attenuation in the fibre path. In our case, we have two bulkhead connectors @ 0.2dB each, 1500m of
optical fibre @ 1310nm = 0.6dB, giving a total of 1dB of optical loss. The total RF gain of the system should be the nominal link gain
minus 2x the optical loss.
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5. Confirm that the RF output from the receiver is correct (to within measurement accuracy). If the loss is much higher (> 3dB) than
calculated, the most likely explanation is dirt on the optical connectors. If this is the case, clean each connection in turn until the
required system gain is restored.
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4 Mechanical details

4.1  Plug in module

4.1.1 Plug in module - dimensions

131mm

204mm

26mm

Weight:  240g typical
300g maximum

4.1.2  Plug in module - connections

The connections are only available from the backplane when the module is fitted into an appropriate rack chassis

Pin Module Pin Rack Summary Pin Rack Summary
1 GND 4 TX_232_IN 7 RX_422_OUT-
2 TX_422_IN+ 5 GND 8 RX_232_0OUT
3 TX_422_IN- 6 RX_422_OUT+ 9 RST_485

Note: Data on the connector is only for the module fitted in that S5HP slot.
Connections in blue are optional and only available on some types of module.
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4.2 OEM module connections

4.2.1 OEM module - dimensions

With mounting bracket fitted All units are supplied with a mounting bracket.
The unit may be secured by:

2*M2.5 tapped hole on the underside
OR

21.5mm . .
2*M3 clearance holes in the mounting bracket

74mm
60mm

Without mounting bracket fitted 74mm

20mm

Detailed mechanical drawings are
available of all ViaLiteHD modules \
on request. 26.5mm

Weight with mounting bracket fitted 130g typical
Weight without mounting bracket fitted 1129 typical

4.2.2 OEM module, connections

Pin OEM module Transmitter OEM module Receiver
1 TX_422_IN+ Not used

2 TX_422_IN- Not used

3 TX_232_IN Not used

4 GND GND

5 +12Vdc +12Vvdc

6 Not used RX_422_IN+
7 Not used RX_422_IN-
8 Not used RX_232_IN

9 LNA_feed RTS_485

10 LD_MON RLL_MON
11 GND GND

12 TX_ALARM RX_ALARM
13 TX_AGC_ON RX_AGC_ON
14 SCL SCL

15 SDA SDA

Note: Colour indicates relevant connector drawing.
Connections in blue are optional and only available on some types of module.

Contact No 1

OEM module: Top view, 15 pin header (male)
Connector Type: Molex (C-Grid IlI), single row
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OEM EDGE module connections

OEM EDGE module - dimensions

Standard fibre optic
cable length 200mm

40mm

12.1mm Receiver

15.6mm Transmitter

Detailed mechanical drawings are available of all ViaLiteHD modules on request.

Weight transmitter 60g typical

Weight receiver

4.3.2

Pin
1,2
3,4
5,6
7,8
9,10
11,

13,

559 typical

OEM EDGE - connections

OEM EDGE Transmitter
TX_422_IN+
TX_422_IN-
TX_232_IN
GND

+12Vdc

Not used

Not used

Not used
LNA_feed
LD_MON
GND
TX_ALARM
TX_AGC_ON
SCL

SDA

OEM EDGE Receiver
Not used

Not used

Not used
GND

+12Vdc
RX_422 IN+
RX_422_IN-
RX_232_IN
RTS_485
RLL_MON
GND
RX_ALARM
RX_AGC_ON
SCL

SDA

Note: Colour indicates relevant connector drawing.

Connections in blue are optional and only available on some types of module.

fCOntact No 1

-

ol |of|o] [o ol |of|o] o] o] [o] |of |
3|57 15 |17 (19 (23 |29 |25 |27 |29

OEM EDGE: Top View, 30 way double sided header

Connector Type: 2.54mm double sided edge

Note OEM EDGE top and bottom pins are connected through vias.

65mm
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5 Part numbering

Note: Options are dependent on module type.
Not all combinations of options are available. Contact PPM for more details.
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6 Technical specifications

6.1 Technical specification - L-Band link (950-2150MHz) (external LNB feed)

Units L-Band 50 ohms L-Band 75 ohms
Transmitter HRT-L1-8D-33-S1310 HRT-L3-8D-33-S1550
Receiver HRR-L1-8D-03 HRR-L3-8D-08
Frequency range MHz 950-2150
Impedance, RF connector 50 SMA, blind-mate | 75 BNC, blind-mate
VSWR (typ) 1:1.5
Link gain / TX gain / RX gain, default dB (nom) a +9 (-11/ +20) | +3 (-11 /+14)
TX gain adjustment range dB (typ) 15.5
TX gain adjustment from default gain dB (typ) +7.51t0-8.0
RX gain adjustment range dB (typ) 15.5
RX gain adjustment from default gain dB (typ) +7.51t0-8.0
Gain adjustment step size Rx and TX dB (typ) 0.5
Flatness, fullband dB (max) am 1412 +1.4
Flatness, fullband dB (typ) a1 405 +0.6
Flatness, 36MHz dB (typ) a +0.2 +0.2
Gain stability over temperature, Link dB (max) é +3
Gain stability with temperature, Tx/Rx dB/<C (typ) é 0.05/0.03
Gain stability dB (typ) 0.25 @ 24 hrs
Nominal input signal / output signal dBm -20/-20
IMD @ nominal output power dB (typ) ¢ -61 -50
CNR @ nominal input power, 36MHz dB (typ) P 57 56
P1dB input dBm (typ) ak 1 0
P1dBineu, at minimum TX gain dBm (typ) 1o +1
IP3inou, at default gain dBm (typ) ak 11 12
Noise figure, at default gain dB (typ) ak 120 21
Noise figure, at maximum TX gain dB (typ) ok 13 14
Noise figure, 5dB optical loss dB (typ) k1 26 27
SFDR dB/Hz (typ) a 110 110
Test port gain, receiver dB (typ) ' -20 (narrow band) -20 (narrow band)
Test port gain, transmitter dB (typ) ' -20 (narrow band) -32 (narrow band)
Test port flatness dB (typ) ' +4 +4
Maximum input power dBm (min) 15 15
LNB power external 36V @ 500mA, from rack power connector
Power Tx W (typ) 1.9, excluding LNA power 1.9, excluding LNA power
Power Rx W (typ) 1.3 1.3
Optical connector SC/APC, blind-mate SC/APC, blind-mate
Optical wavelength nm 1310 + 20 1550 + 20
Laser type DFB - Distributed feedback laser
Optical power output dBm (typ) 4.5
Summary alarm output Open drain alarm: OPEN: Alarm, CURRENT SINK: okay
TX analogue monitor output V(IFL) = 68 x Ifwd (A)
RX analogue monitor output V(RLL) = 4.00 @ 0dB loss, reduces by 0.075V/ dB loss
Operating temperature range -10C to +50C
Storage temperature range -40C to +70C

nominal input power @ 0dB optical loss
nominal input power @ 1dB optical loss
nominal output power @ 5dB optical loss
default gain setting

K Measured @ 1.2GHz

Relative to rear port @1.2GHz

All tests @ 25T after 15 minutes warm up

33




HRX-HB-1_VIALITEHD_RF_LINK_USER_GUIDE.DOCX

6.2 Technical specification - L-Band link (950-2150MHz) (internal LNB feed)

Units L-Band 50 ohms L-Band 75 ohms
Transmitter HRT-L1-8D-53-S1310 HRT-L3-8D-53-S1550
Receiver HRR-L1-8D-33 HRR-L3-8D-38
Frequency range MHz 950-2150
Impedance, RF connector 50 SMA, blind-mate | 75 BNC, blind-mate
VSWR (typ) 1:1.5
Link gain / TX gain / RX gain, default dB (nom) a +9 (-11/ +20) | +3 (-11 /+14)
TX gain adjustment range dB (typ) 15.5
TX gain adjustment from default gain dB (typ) +7.51t0-8.0
RX gain adjustment range dB (typ) 15.5
RX gain adjustment from default gain dB (typ) +7.51t0-8.0
Gain adjustment step size Rx and TX dB (typ) 0.5
Flatness, fullband dB (max) ah 1412 +1.4
Flatness, fullband dB (typ) ah 1 405 £0.6
Flatness, 36MHz dB (typ) a +0.2 +0.2
Gain stability over temperature, Link dB (max) é +3
Gain stability with temperature, Tx/Rx dB/<C (typ) é 0.05/0.03
Gain stability dB (typ) 0.25 @ 24 hrs
Nominal input signal / output signal dBm -20/-20
IMD @ nominal output power dB (typ) ¢ -61 -50
CNR @ nominal input power, 36MHz dB (typ) g 57 56
P1dB input dBm (typ) ak g 0
P1dBnpu, at minimum TX gain dBm (typ) ak 1o +1
IP3inpu, at default gain dBm (typ) ak 111 12
Noise figure, at default gain dB (typ) ak 120 21
Noise figure, at maximum TX gain dB (typ) ok 13 14
Noise figure, 5dB optical loss dB (typ) ek | 26 27
SFDR dB/Hz (typ) a 110 110
Test port gain, receiver dB (typ) ' -20 (narrow band) -20 (narrow band)
Test port gain, transmitter dB (typ) : -20 (narrow band) -32 (narrow band)
Test port flatness dB (typ) ' +4 +4
Maximum input power dBm (min) 15 15
LNB power Internal 13/18V @ 500mA, with switchable tone
BUC power external 36V @ 500mA, from rack power connector
Power Tx W (typ) 1.9, excluding LNA power 1.9, excluding LNA power
Power Rx W (typ) 1.3 1.3
Optical connector SC/APC, blind-mate SC/APC, blind-mate
Optical wavelength nm 1310+ 20 1550 + 20
Laser type DFB - Distributed feedback laser
Optical power output dBm (typ) 4.5

Summary alarm output

Open drain alarm: OPEN: Alarm, CURRENT SINK: okay

TX analogue monitor output

V(IFL) = 68 x Ifwd (A)

RX analogue monitor output

V(RLL) = 4.00 @ 0dB loss, reduces by 0.075V/ dB loss

Operating temperature range

-10C to +50C

Storage temperature range

-40C to +70C

nominal input power @ 0dB optical loss

nominal input power @ 1dB optical loss

nominal output power @ 5dB optical loss

default gain setting

Measured @ 1.2GHz

Relative to rear port @1.2GHz

All tests @ 25T after 15 minutes warm up
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(0dB gain link)

Units UHF/VHF 50 ohms UHF/VHF 75 ohms
Transmitter HRT-N1-6R-35-S1310 HRT-N3-6R-35-S1310
Receiver HRR-N1-6R-05 HRR-N3-6R-05
Frequency range MHz 10-1000
Impedance, RF connector 50 SMA | 75 BNC
VSWR (typ) 1:1.5
Link gain / TX gain / RX gain, default dB (nom) a 0 (-15/ +15) | 0(-15/+15)
TX gain adjustment range dB (typ) 15.5
TX gain adjustment from default gain dB (typ) +7.51t0-8.0
RX gain adjustment range dB (typ) 155
RX gain adjustment from default gain dB (typ) +7.5t0-8.0
Gain adjustment step size Rx and TX dB (typ) 0.5
Flatness, fullband dB (max) ah 1 +1.0 +1.0
Flatness, fullband dB (typ) ah 1403 0.4
Gain stability over temperature, Link dB (max) @ +3
Gain stability with temperature, TX/Rx dB/<C (typ) a 0.05/0.03
Gain stability dB (typ) 0.25 @ 24 hrs
Nominal input signal / output signal dBm -20/-20
IMD @ nominal output power dB (typ) ¢ -48 -48
P1dB input dBm (typ) ak | 2 2
P1dBnpu, at minimum TX gain dBm (typ) ak 13 3
IP3inpu, at default gain dBm (typ) ak 114 14
Noise figure, at default gain dB (typ) ak 1 23 23
Noise figure, at maximum TX gain dB (typ) ¢k 115 15
Noise figure, 5dB optical loss dB (typ) ek | 28 28
SFDR dB/Hz (typ) a 110 110
Test port gain, receiver dB (typ) ! -20 (wide band) -20 (wide band)
Test port gain, transmitter dB (typ) : -20 (wide band) -32 (wide band)
Test port flatness dB (typ) ! +1 +1
Maximum input power dBm (min) 15 15
LNA power external 36V @ 500mA, from rack power connector
Power Tx W (typ) 1.9 1.9
Power Rx W (typ) 1.3 13
Optical connector FC/APC FC/APC, blind-mate
Optical wavelength nm 1310 + 20 1550 + 20
Laser type DFB - Distributed feedback laser
Optical power output dBm (typ) 4.5

Summary alarm output

Open drain alarm: OPEN: Alarm, CURRENT SINK: okay

TX analogue monitor output

V(IFL) = 68 x Ifwd (A)

RX analogue monitor output

V(RLL) = 4.00 @ 0dB loss, reduces by 0.075V/ dB loss

Operating temperature range

-10C to +50C

Storage temperature range

-40C to +70C

nominal input power @ 0dB optical loss

nominal input power @ 1dB optical loss

nominal output power @ 5dB optical loss

default gain setting

Measured @ 500MHz

Relative to rear port @500MHz

All tests @ 25<C after 15 minutes warm up
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6.4 Technical specification - UHF/VHEF link (10-1000MHz)  (9dB gain link)

Units UHF/VHF 50 ohms
Transmitter HRT-N1-6R-33-S1310
Receiver HRR-N1-6R-03
Frequency range MHz 10-1000
Impedance, RF connector 50 SMA
VSWR (typ) 1:15
Link gain/ TX gain / RX gain, default dB (nom) a +9 (-11/+20)
TX gain adjustment range dB (typ) 15.5
TX gain adjustment from default gain dB (typ) +7.5t0-8.0
RX gain adjustment range dB (typ) 15.5
RX gain adjustment from default gain dB (typ) +7.5t0-8.0
Gain adjustment step size Rx and TX dB (typ) 0.5
Flatness, fullband dB (max) ah +1.0
Flatness, fullband dB (typ) ah +0.3
Gain stability over temperature, Link dB (max) é +3
Gain stability with temperature, TX/Rx dB/<C (typ) a 0.05/0.03
Gain stability dB (typ) 0.25 @ 24 hrs
Nominal input signal / output signal dBm -20/-20
IMD @ nominal output power dB (typ) ¢ -60
P1dB input dBm (typ) o -1
P1dBnpu, at minimum TX gain dBm (typ) ak 0
IP3inpu, at default gain dBm (typ) ak 11
Noise figure, at default gain dB (typ) ak 19
Noise figure, at maximum TX gain dB (typ) ok 12
Noise figure, 5dB optical loss dB (typ) ek 24
SFDR dB/Hz (typ) é 110
Test port gain, receiver dB (typ) ' -20 (wide band)
Test port gain, transmitter dB (typ) : -20 (wide band)
Test port flatness dB (typ) ' +1
Maximum input power dBm (min) 15
LNA power external 36V @ 500mA, from rack power connector
Power Tx W (typ) 1.9
Power Rx W (typ) 1.3
Optical connector FC/APC
Optical wavelength nm 1310 £ 20
Laser type DFB - Distributed feedback laser
Optical power output dBm (typ) 4.5

Summary alarm output

Open drain alarm: OPEN: Alarm, CURRENT SINK: okay

TX analogue monitor output

V(IFL) = 68 x Ifwd (A)

RX analogue monitor output

V(RLL) = 4.00 @ 0dB loss, reduces by 0.075V/ dB loss

Operating temperature range

-10C to +50C

Storage temperature range

-40C to +70C

nominal input power @ 0dB optical loss

nominal input power @ 1dB optical loss

nominal output power @ 5dB optical loss

default gain setting

Measured @ 500MHz

Relative to rear port @500MHz

All tests @ 25T after 15 minutes warm up
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6.5 Technical specification - Ultra wide band link (2kH z-4.2GHz)

Units Ultra wide band 2kHz-4.2GHz
Transmitter HRT-U1-6R-05-S1310
Receiver HRR-U1-6R-05
Frequency range MHz 0.002-4200
Impedance, RF connector 50 SMA
VSWR (typ) 1:1.5
Link gain / TX gain / RX gain, default dB (nom) a 0 (-25/ +25)
TX gain adjustment range dB (typ) 15.5
TX gain adjustment from default gain dB (typ) +1to-14.5
RX gain adjustment range dB (typ) 15.5
RX gain adjustment from default gain dB (typ) +1to-14.5
Gain adjustment step size Rx and TX dB (typ) 0.5
Flatness, 2kHz- 10MHz dB (max) ah +25/-15
Flatness, 10MHz — 3GHz dB (max) +1.0
Flatness, 3.0GHz - 4.2GHz dB (max) +1.5
Gain stability over temperature, Link dB (max) a +3
Gain stability with temperature, Tx/Rx dB/<T (typ) @ 0.05/0.03
Gain stability dB (typ) 0.25 @ 24 hrs
Nominal input signal / output signal dBm -20/-20
IMD @ nominal output power dB (typ) ¢ -48
P1dBinput dBm (typ) ak 2
P1dBnpu, at minimum TX gain dBm (typ) ak 4
IP3inpu, at default gain dBm (typ) ak 14
Noise figure, at default gain dB (typ) ak 23
Noise figure, at maximum TX gain dB (typ) ek 22
Noise figure, 5dB optical loss dB (typ) ek 27
SFDR dB/Hz (typ) a 110
Test port gain, receiver dB (typ) : No test port
Test port gain, transmitter dB (typ) ! No test port
Maximum input power dBm (min) 15
LNA power No LNA power
Power Tx W (typ) 1.9
Power Rx W (typ) 1.3
Optical connector FC/APC
Optical wavelength nm 1310+ 20
Laser type DFB - Distributed feedback laser
Optical power output dBm (typ) 4.5
Summary alarm output Open drain alarm: OPEN: Alarm, CURRENT SINK: okay
TX analogue monitor output V(IFL) = 68 x Ifwd (A)
RX analogue monitor output V(RLL) = 4.00 @ 0dB loss, reduces by 0.075V/ dB loss
Operating temperature range -10C to +50C
Storage temperature range -40C to +70C
a nominal input power @ 0dB optical loss
b nominal input power @ 1dB optical loss
¢ nominal output power @ 5dB optical loss
h default gain setting
K Measured @ 1.2GHz
: Relative to rear port @ 1.2GHz
All tests @ 25<C after 15 minutes warm up
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nk (10MHz-4.2GHz)

Units Wide band, RF + Digital 10MHz-4.2GHz
Transmitter HRT-W1-6R-05-S1310
Receiver HRR-W1-6R-05
Frequency range MHz 10-4200
Impedance, RF connector 50 SMA
VSWR (typ) 1:15
Link gain / TX gain / RX gain, default dB (nom) a 0 (-15/ +15)
TX gain adjustment range dB (typ) 15.5
TX gain adjustment from default gain dB (typ) +1t0-14.5
RX gain adjustment range dB (typ) 15.5
RX gain adjustment from default gain dB (typ) +1to-14.5
Gain adjustment step size Rx and TX dB (typ) 0.5
Flatness, 10MHz — 3GHz dB (max) +1.0
Flatness, 3.0GHz - 4.2GHz dB (max) +1.5
Gain stability over temperature, Link dB (max) é +3
Gain stability with temperature, TX/Rx dB/<C (typ) a 0.05/0.03
Gain stability dB (typ) 0.25 @ 24 hrs
Nominal input signal / output signal dBm -20/-20
IMD @ nominal output power dB (typ) ¢ -48
P1dB input dBm (typ) ak 2
P1dBnpu, at minimum TX gain dBm (typ) ak 4
IP3inpu, at default gain dBm (typ) ak 14
Noise figure, at default gain dB (typ) ak 23
Noise figure, at maximum TX gain dB (typ) ok 22
Noise figure, 5dB optical loss dB (typ) ek 27
SFDR dB/Hz (typ) é 110
Test port gain, receiver dB (typ) ' No test port
Test port gain, transmitter dB (typ) : No test port
Maximum input power dBm (min) 15
LNA power No LNA power
Power Tx W (typ) 1.9
Power Rx W (typ) 1.3
Data Rate kB/s 0-20
Data Format Any one of RS422/RS485/RS232 or TTL*
Bit Error Rate BER (typ) <10®
Delay s (typ) 2.5, +5ns/meter of optical fibre)
Output Rise/Fall Time (10/90%) ns (typ) 1.3
Jitter , RMS ns (typ) 120
Optical loss budget dBo (typ) 0-10
Digital data carrier level RX output dBm (typ) a -46dBm @ 500kHz
Digital carrier sideband suppression dBc (typ) 65 (relative to RF carrier)
Optical connector FC/IAPC
Optical wavelength nm 1310 £ 20
Laser type DFB - Distributed feedback laser
Optical power output dBm (typ) 4.5

Summary alarm output

Open drain alarm: OPEN: Alarm, CURRENT SINK: okay

TX analogue monitor output

V(IFL) = 68 x Ifwd (A)

RX analogue monitor output

V(RLL) = 4.00 @ 0dB loss, reduces by 0.075V/ dB loss

Operating temperature range

-10C to +50C

Storage temperature range

-40C to +70C

* TTL available as an option

nominal input power @ 0dB optical loss

nominal output power @ 5dB optical loss

default gain setting

Measured @ 500MHz

All tests @ 25<C after 15 minutes warm up
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6.7 Technical specification - GPS Link

Units GPS 1000-1800MHz
Transmitter HRT-G1-6R-10-S1310
Receiver HRR-G1-6R-00
Frequency range MHz 1000-1800
Impedance, RF connector 50 SMA
VSWR (typ) 1:1.5
Link gain (TX gain / RX gain), default dB (nom) a 0 (-5/+5)
TX gain adjustment range dB (typ) 15.5
TX gain adjustment from default gain dB (typ) +4 to -11.5
RX gain adjustment range dB (typ) 15.5
RX gain adjustment from default gain dB (typ) +11.5t0 -4
Gain adjustment step size Rx and TX dB (typ) 0.5
Flatness, fullband dB (typ) ah £0.3
Flatness, fullband dB (max) +0.75
Gain stability over temperature, Link dB (max) a +3
Gain stability with temperature, Tx/Rx dB/<T (typ) a 0.05/0.03
Gain stability dB (typ) 0.25 @ 24 hrs
P1dB npu dBm (typ) o -8
P1dBinpu, at minimum TX gain dBm (typ) ak 5
IP3inpu, at default gain dBm (typ) ak 4
Noise figure, at default gain dB (typ) ak 15
Noise figure, at maximum TX gain dB (typ) ok 10
Noise figure, 5dB optical loss dB (typ) ok 20
SFDR dB/Hz (typ) @ 109
Test port gain, receiver dB (typ) ! No test port
Test port gain, transmitter dB (typ) ! No test port
Maximum input power dBm (min) 13
LNA power Internal +5V @ 80mA
Power Tx W (typ) 1.9
Power Rx W (typ) 1.3
Optical connector FC/IAPC
Optical wavelength nm 1310+ 20
Laser type DFB - Distributed feedback laser
Optical power output dBm (typ) 4.5

Summary alarm output

Open drain alarm: OPEN: Alarm, CURRENT SINK: okay

TX analogue monitor output

V(IFL) = 68 x Ifwd (A)

RX analogue monitor output

V(RLL) = 4.00 @ 0dB loss, reduces by 0.075V/ dB loss

Operating temperature range

-10C to +50C

Storage temperature range

-40C to +70C

nominal input power @ 0dB optical loss

nominal input power @ 1dB optical loss

nominal output power @ 5dB optical loss

default gain setting

Measured @ 1.2GHz

Relative to rear port @ 1.2GHz

All tests @ 25<C after 15 minutes warm up
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(2kHz-50MHz)

Units Low frequency timing 2kHz-50MHz
Transmitter HRT-T1-6R-06-S1310
Receiver HRR-T1-6R-06
Frequency range MHz 0.002 - 50
Impedance, RF connector 50 SMA
VSWR (typ) 1:15
Link gain (TX gain / RX gain), default dB (nom) a 0 (-25/ +25)
TX gain adjustment range dB (typ) 15.5
TX gain adjustment from default gain dB (typ) +7.51t0-8.0
RX gain adjustment range dB (typ) 15.5
RX gain adjustment from default gain dB (typ) +7.51t0-8.0
Gain adjustment step size Rx and TX dB (typ) 0.5
Flatness, fullband dB (typ) ah £0.2
Flatness, fullband dB (max) 10.5
Gain stability over temperature, Link dB (max) é +3
Gain stability with temperature, TX/Rx dB/<C (typ) a 0.05/0.03
Gain stability dB (typ) 0.25 @ 24 hrs
P1dB input dBm (typ) ak 12
P1dBnpu, at minimum TX gain dBm (typ) ak 13
IP3inpu, at default gain dBm (typ) ak 24
Noise figure, at default gain dB (typ) ak 37
Noise figure, at maximum TX gain dB (typ) ok 30
Noise figure, 5dB optical loss dB (typ) ok 42
SFDR dB/Hz (typ) a 107
Test port gain, receiver dB (typ) ' No test port
Test port gain, transmitter dB (typ) : No test port
Maximum input power dBm (min) 20
LNA power No LNA power
Power Tx W (typ) 1.9
Power Rx W (typ) 1.3
Optical connector FC/APC
Optical wavelength nm 1310 £ 20
Laser type DFB - Distributed feedback laser
Optical power output dBm (typ) 4.5

Summary alarm output

Open drain alarm: OPEN: Alarm, CURRENT SINK: okay

TX analogue monitor output

V(IFL) = 68 x Ifwd (A)

RX analogue monitor output

V(RLL) = 4.00 @ 0dB loss, reduces by 0.075V/ dB loss

Operating temperature range

-10C to +50C

Storage temperature range

-40C to +70C

nominal input power @ 0dB optical loss

nominal input power @ 1dB optical loss

nominal output power @ 5dB optical loss

default gain setting

Measured @ 10MHz

Relative to rear port @ 10MHz

All tests @ 25 after 15 minutes warm up
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7 Maintenance and fault finding quide

Refer to the following table that gives a list of commonly encountered problems and suggested solutions.

Fault

Possible Causes

Solution

Power LED does not illuminate.

Power is not connected to the PSU.

Module is not fully inserted.

Connect mains power to the rear of the PSU.
Check fuses of power leads.

Check module is properly aligned and handle
pawls are fully engaged.

Check there are no obstructions to the rear such
as optical cable protective covers.

Difficulty inserting module.

Incorrect alignment.

Incorrect module slot.

Check that the module is correctly fitted in card
guides.

Check that module is in correct slot.
Slots 1-13 for 5SHP modules.

Alarm LED in ALARM state.

LNA Feed is in current limit.
Laser degraded.

Low optical level at receiver.

Check external load.
Return to local PPM office.

Check optical link for breaks / kinks.
Check all optical connectors are clean.

Low signal level.

Gain adjustment set too low.
RF feed not connected.

Optical loss to high.

Incorrect manual or software gain settings.

Increase gain setting.
Check RF connections.
Check Optical connections.

Reset to factory default.
Or reset to known good configuration.

High intermodulation levels.

Gain adjustment set too high.

Incorrect manual or software gain settings

Decrease gain setting.

Reset to factory default.
Or reset to known good configuration.

The ViaLiteHD range of RF transmitter and receiver modules are precision engineered and calibrated for optimum performance and

accuracy before dispatch.

In the event of any problems or queries arising with the equipment, please contact PPM or your local agent.
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8 Product warranty

PPM guarantees its VialLiteHD products, and will maintain them for a period of three years from the date of shipment and at no cost to the
customer. Extended warranty options are available at the time of purchase.

Please note that the customer is responsible for shipping costs to return the module to PPM.

PPM or its agents will maintain its ViaLiteHD products in full working order and make all necessary adjustments and parts replacements
during PPM’s normal working hours provided that the Customer will pay at the rates currently charged by PPM for any replacements made
necessary by accident, misuse, neglect, wilful act or default or any cause other than normal use.

Claims must be made promptly, and during the guarantee period.

IMPORTANT: -

Please contact both your selling agent and PPM prio  r to returning any goods for warranty or non-warran ty repairs. Goods will not
be accepted without a valid Goods Return Number (GR  N)

O PULSE POWER & MEASUREMENT LTD 2011.
NO PART OF THIS DOCUMENT MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT PRIOR WRITTEN PERMISSION.
PPM, 65 SHRIVENHAM HUNDRED BUSINESS PARK, SWINDON, SN6 8TY, UK.

TEL: +44 1793 784389 FAX: +44 1793 784391
EMAIL : SALES@PPM.CO.UK WEBSITE : WWW.VIALITE.COM
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