











M Series Data Radio — User Manual

Unit Information

The information displayed is intended to assist the user to identify
the radio modem as well as support should their services be
needed.

Radio Model refers to the type of unit. The MR450 is a remote
unit and the EE450 is a exciter inside a base station unit.

Radio Type refers to the frequency band supported by the
radio. For example 51H002 is a type 51 band radio.

Diags Installed is set to yes or no depending on whether the
diagnostics key has been set in the unit.

Serial Number is unique to each unit and is set within the unit
at time of production as well as included on the label fixed to
the unit.

Firmware Pack refers to the firmware package version
installed in the radio. There are several components
associated with microcontroller firmware installed and a single
version number is used to identify them.
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Unit Information - Details

—.AUnit Details
Contraller Code Revision BS.0.27
RF Deck D 800003-MR450-HO0x-A200-B04-1401

Froduction Build Code 1401
Tx Frequency Range 480.0- 5200 MHz
Rx Frequency Range 450.0- 520.0 MHz
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More detailed information is also available to assist in identifying
components installed in the unit (remote, base station or hot
standby).

The additional information provided is:

. Controller Rev refers to the microcontroller firmware
component version for the radio.

. RF Deck ID refers to the RF deck board identification
number and hardware revision information inside the radio.

. Production Build Code refers to the automated production
test and calibration sequence used during manufacture of
the radio.

. Txand RX Frequency Range indicates the frequency range
for which the radio is capable of being operated in.

Messages

The message window provides a log of error messages occurring
during use of the programmer utility. Several error messages may
occur as a result of a selection.

Status Bar

The status bar is located at the bottom of the main window and
provides information regarding communication actions occurring
with the radio data modem.

Additional fields located on the status bar include:

. Unit ID refers to the identification label used by the
diagnostics utility. This is currently the same as the unit's
serial number.

. Mode refers to the type of session established. It can be a
File, Local indicating a local port connection to the unit or
Remote indicating communications is via a radio channel.

. Rotating bar progress indicator showing data is being
transferred to or received from a unit.

© Copyright 2008 Trio DataCom Pty. Ltd.
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Part | - Specifications

Remote Data Radio - MR450

M Series

Local regulatory conditions may determine the

performance and suitability of individual
versions in different countries. It is the
responsibility of the buyer to confirm these
regulatory conditions. Performance data
indicates typical values related to the
described unit

Information subject to change without notice.
© Copyright 2006 Trio DataCom Pty Lid.
Al ights reserved. Issue 01/06

Radio

Frequency Range: 395-465 MHz or
450-520 MHz

Frequency Splits: Various Tx/Rx
frequency splits - programmable

Channel Selection: 6.25 kHz channel step

Channel Spacing: One model suitable for
12.5 and 25 kHz

Frequency Accuracy: +1.5ppm
(-30 to 60°C) (-22 to 140°F) ambient

Aging: <= 1ppm/annum

Operational Modes: Simplex and Half
duplex

Configuration: All configuration via
Windows based software

Compliances:

FCC PART 15, PART 90

IC RS119, ICES-001

ACA AS4295-1995 (Data)

ETSI EN300 113

CSA Class I, Division II, Groups
(A,B,C,D) for Hazardous

Locations (ANSI/UL equivalent)
Note : Optional
Transmitter

Tx Power: 0.1 to 5W (+20 to +37 dBm)
+1 dB software adjustable

Modulation: Narrow band GMSK

Timeout Timer: Programmable 0-255
seconds

Tx Spurious: <= -30 dBm

PTT Control: Auto (Data) / RTS line
Receiver

Sensitivity: -116 dBm for 12 dB SINAD
Intermodulation: Better than 65 dB
Spurious Response: Better than 70 dB

Mute: Programmable digital mute

Diagnostics (Optional)

Non intrusive local diagnostics - runs
simultaneously with the modem.

Local and remote measurement of Tx
Power, Rx Signal Strength, DC Volts and
Internal Temperature.

Connections

User Data Ports: DB9 female port wired
as DCE (modem).

(Separate connections on DB9 for
simultaneous User and Diagnostic Data)

Antenna: N female bulkhead

Power: 2 pin screw locking (mating
connector supplied)

LED Display: Multimode LED Indicators
for Pwr, Tx, Rx, Sync, Data Port TxD and
RxD data

Modem

Data Serial Port: RS232, DCE,
300-19,200 bps asynchronous

Diagnostics Connection: RS232,
19,200 bps asynchronous

Data Interface: 3 wire data interface.
(TxD, RxD & GND). RF carrier driven
DCD output for collision management.

Analog Interface: TX/RX Analog

interface for external FSK/FFSK modems.

RF Channel Data Rate:

Three models:-

2400/4800 bps (MR450-x001-xx) or
4800/9600 bps (MR450-x002-xx) or
9600 bps (MR450-x003-xx) FCC

Data Buffer: 8 kbyte of on-board RAM

Bit Error Rate:

<1x10-8 @ -115 dBm (2400 bps)
< 1x10-6 @ -114 dBm (4800 bps)
< 1x10-6 @ -106 dBm (9600 bps)

General

Power Supply: 13.8 Vdc nominal
(10-16 Vdc)

Transmit Current: 600 mA nom. @ 1 W
1500 mA nom. @ 5 W

Receive Current: <170 mA nominal

Dimensions: Solid Diecast Alloy Housing
154 x 102 x 29 mm
(6.1 x4.1x 1.2 inches)

Mounting: Integral Solid Diecast feet
Weight: 0.32 kg (0.71 Ibs)

Options

TVIEW+™ Configuration, Network
Management and Diagnostic Windows GUI
Software

DIAGS/M Remote Diagnostics Facilities per
Radio Modem

Related Products

EB450 Base Station*

EH450 Hot Standby Base Station*

* Configured for M Series compatibility

TRIO

HEAD OFFICE
41 Aster Avenue, Carrum Downs
Victoria, Australia 3201

sales@triodatacom.com

wnanas brindatanam Aam

© Copyright 2008 Trio DataCom Pty. Ltd.

Phone +613 9775 0505 Fax +613 9775 0606

NORTH AMERICA

Suite 200, 7015 - 8th St. NE

Calgary, AB Canada T2E 8A2

Phone +403 219 3625 Fax +403 274 0759

Toll Free 866 844 8746 (TRIO)

calac@bvindatanam nam
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Part | - Specifications

Digital Data Base Station - EB450

E Series - Generation II

Local regulatory conditions may determine
the performance and suitability of individual
versions in different countries. Itis the
responsibility of the buyer to confirm these
regulatory conditions. Performance data
indicates typical values related to the
described unit.

Information subject to change without notice.
© Copyright 2006 Trio DataCom Pty Ltd.
Al rights reserved. Issue 03/06

Radio

Frequency Range: 380-520 MHz (various
sub-frequency bands available)

Frequency Splits: Various Tx/Rx
frequency splits - programmable

Channel Selection: Dual synthesizer,
6.25 kHz channel step

Channel Spacing: 12.5 or 25 kHz

Frequency Accuracy: +1ppm (-30 to 60C)
(-22 to 140F) ambient

Aging: <= 1ppm/annum

Operational Modes: Full and Half
duplex, Simplex (Optional Internal or
external duplexer available for single
antenna operation)

Configuration: All configuration via
Windows based software

Compliances:

ETSI  EN300 113, EN301 489, EN60950
FCC  PART 15, PART 90

IC RS119, ICES-001

ACA  AS4295-1995(Data)

Transmitter

Tx Power: 5W (+37 dBm) +1 dB
User configurable with over-temperature
and reverse power protection

Modulation: User configurable narrow
band digitally filtered GMSK or
4 Level FSK

Tx Keyup Time: <2 mS

Timeout Timer: Programmable 0-255
seconds

Tx Spurious: <= -37 dBm

PTT Control: Auto (on Data) / RTS line
(Port A or B) / System Port Override
Receiver

Sensitivity: -118 dBm for 12 dB SINAD
Selectivity: Better than 60 dB
Intermodulation: Better than 70 dB
Spurious Response: Better than 70 dB

AFC Tracking: Digital receiver frequency
tracking

Mute: Programmable digital mute

Note : Not all product features are available in every mode of operation.

Diagnostics (Optional)
Network wide operation from any
remote terminal.

Non intrusive protocol - runs
simultaneously with the application.

Over-the-air re-configuration of user
parameters.

Storage of data error and channel
occupancy statistics.

In-built Error Rate testing capabilities.

Connections

User Data Ports: 2 x DB9 female ports
wired as DCE (modem)

System Port: RJ45 (front and rear)
for diagnostics, configuration and
programming

Antenna:

2 x N female bulkhead (separate

Tx and Rx ports)

1 x N female bulkhead (with optional
internal duplexer)

Power: 2 pin locking, mating
connector supplied

LED Display: Multimode Indicators for
Pwr, Tx, Rx, Sync, TxD and RxD data
LEDs (for both port A and B)

Modem

Data Serial Port A: RS232, DCE,
600-57,600 bps asynchronous

Data Serial Port B: RS232, DCE,
300-38,400 bps asynchronous
System Port: RS232, 19,200 bps
asynchronous

Flow Control: Selectable
hardware/software/3 wire interface
RF Channel Data Rate:
4800/9600/19,200 bps Full duplex
Data Buffer: 16 kbyte of on-board RAM
Bit Error Rate:

<1x10%@-110 dBm (4800 bps)

< 1x10°® @ -108 dBm (9600 bps)
< 1x10% @ -106 dBm (19,200 bps)

Encryption: 128-bit AES encryption

[l

Collision Avoidance: Trio DataCom’s
unique supervisory channel C/DSMA
collision avoidance system
Multistream™: Trio DataCom's unique
simultaneous delivery of multiple data
streams (protocols)

Data Turnaround Time: <10m$

Firmware: Field upgradeable Flash
memory

General

Power Supply: 13.8 Vdc nominal
(11-16 Vdc)

Transmit Current:
1.3 Anominal @ 1W
2.5 A nominal @5 W

Receive Current: < 350 mA

Dimensions: 19" 2 RU rack mount

485 x 90 x 420 mm (Including heatsink)
19x3.5x 16.5inches

Weight: 5kg (11 Ibs)

(excluding optional duplexer)

Digital 1/0:

2 Inputs monitered by TVIEW+
Diagnostics Software

2 Qutputs user configurable by
TVIEW+ Diagnostics Software

Options

DUPLXA450Bx Internal / External
Duplexers, Band Reject and Band Pass

EDOVM Digital Order Wire Voice
Module

TVIEW+™ Configuration, Network
Management and Diagnostic Windows
GUI Software

DIAGS/E Network Management and
Remote Diagnostics Facilities per Radio
Modem

Related Products

EH450 Hot Standby Base Station

ER450 Remote Data Radio

MR450 Remote Data Radio

MSR9 Port Stream Router
Multiplexer

¥y TRIO

HEAD OFFICE
Victoria, Australia 3201

sales@triodatacom.com
www.triodatacom.com

41 Aster Avenue, Carrum Downs

Phone +613 9775 0505 Fax +613 9775 0606

NORTH AMERICA
Suite 200, 7015 - 8th St. NE

Calgary, AB Canada T2E 8A2

Phone +403 219 3625 Fax +403 274 0759

Toll Free 866 844 8746 (TRIO)

sales@triodatacom.com

www.triodatacom.com
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Digital Hot Standby Base - EH450

E Series - Generation II

Local regulatory conditions may determine
the performance and suitability of individual
versions in different countries. Its the
responsibility of the buyer to confirm these
regulatory conditions. Performance data
indicates typical values related to the
described unit.

Information subject to change without notice.
© Copyright 2006 Trio DataCom Pty Ltd.
Al rights reserved. Issue 03/06

Radio

Frequency Range: 380-520 MHz (various
sub-frequency bands available)

Frequency Splits: Various Tx/Rx
frequency splits - programmable

Channel Selection: Dual synthesizer,
6.25 kHz channel step

Channel Spacing: 12.5 or 25 kHz

Frequency Accuracy: +1ppm (-30 to 60°C)
(-22 to 140F) ambient

Aging: <= 1ppm/annum

Operational Modes: Full or Half duplex
(optional internal or external duplexer
available for single antenna operation)

Configuration: All configuration via
Windows based software

Compliances:

ETSI  EN300 113, EN301 489, EN60950
FCC  PART 15, PART 90

IC RS119, ICES-001

ACA  AS4295-1995 (Data)
Transmitter

Tx Power: 5W (+37 dBm) +1 dB
User configurable with over-temperature
and reverse power protection

Modulation: User configurable narrow
band digitally filtered GMSK or
4 Level FSK

Tx Keyup Time: <2 mS

Timeout Timer: Programmable 0-255
seconds

Tx Spurious: <= -37 dBm

PTT Control: Auto (on Data) / RTS line
(Port A or B) / System Port Override
Receiver

Sensitivity: -118 dBm for 12 dB SINAD
Selectivity: Better than 60 dB
Intermodulation: Better than 70 dB
Spurious Response: Better than 70 dB

AFC Tracking: Digital receiver
frequency tracking

Mute: Programmable digital mute

Diagnostics (Optional)
Network wide operation from any
remote terminal.

Non intrusive protocol - runs
simultaneously with the application.

Over-the-air re-configuration of all
parameters.

Storage of data error and channel
occupancy statistics.

In-built Error Rate testing capabilities.

Connections

NOTE: Various duplicated
configurations available.

User Data Ports: 2 x DB9 female ports
wired as DCE (modem)

System Port: RJ45 (front and rear)

for diagnostics, configuration and
programming

Antenna:

2 x N female bulkhead (separate Tx
and Rx ports)

1 x N female bulkhead (with optional
internal duplexer)

Power: 2 pin locking, mating
connector(s) supplied

LED Display: Multimode Indicators for
Pwr, Tx, Rx, Sync, TxD and RxD data
LEDs (for both port A and B)

Modem

Data Serial Port A: RS232, DCE,
600-57,600 bps asynchronous

Data Serial Port B: RS232, DCE,
300-38,400 bps asynchronous

System Port: RS232, 19,200 bps
asynchronous

Flow Control: Selectable
hardware/software/3 wire interface

RF Channel Data Rate:
4800/9600/19,200 bps Full duplex

Data Buffer: 16 kbyte of on-board RAM

Note : Not all product features are available in every mode of operation.

Bit Error Rate:

<1x10%@-110 dBm (4800 bps)
< 1x105 @ -108 dBm (9600 bps)
<1x10° @ -106 dBm (19,200 bps)

Encryption: 128-bit AES encryption
Collision Avoidance: Trio DataCom’s
unique supervisory channel C/DSMA
collision avoidance system
Multistream™: Trio DataCom's unique
simultaneous delivery of multiple data
streams (protocols)

Data turnaround: <10m$S

Firmware: Field upgradeable Flash memory
Hot Standby Controller (HSC)

Features: Alarm indications, manual / auto
change-over control, continuous
monitoring of Tx power, RSSI, frequency
offset, recovered data, power supply,
and diagnostic commands from each
base.

General

Power Supply: 13.8 Vdc nominal
(11-16 Vdc)
Transmit Current:

2.0 Anominal@1W
3.2Anominal @5W

Receive Current: < 1A

Dimensions: 19" 5 RU rack mount

485 x 225 x 420 mm (Including heatsink)
19x8.9x 16.5inches

Weight: 12.7 kg (28Ibs) (excluding
optional duplexer)

Digital I/0 (HSC):

TVIEW+ Diagnostics Software to;

- Monitor 2 inputs

- Set 2 outputs

Options
DUPLX450Bx Internal / External
Duplexers, Band Reject and Band Pass

EDOVM Digital Order Wire Voice
Module

TVIEW+™ Configuration, Network
Management and Diagnostic Software

DIAGS/EH Network Management and
Remote Diagnostics Facilities

TRIO

HEAD OFFICE
41 Aster Avenue, Carrum Downs
Victoria, Australia 3201

sales@triodatacom.com
www.triodatacom.com

Phone +613 9775 0505 Fax +613 9775 0606

NORTH AMERICA

Suite 200, 7015 - 8th St. NE

Calgary, AB Canada T2E 8A2

Phone +403 219 3625 Fax +403 274 0759

Toll Free 866 844 8746 (TRIO)

sales@triodat: com

www.triodat .com

© Copyright 2008 Trio DataCom Pty. Ltd.
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Part J - Support Options

Website Inf "

The Trio DataCom website support contains links to e-mail and
telephone support, technical notes, manuals, software updates.

Please go to www.triodatacom.com

E-mail your questions to support@triodatacom.com

When e-mailing questions to our support staff, make sure you tell
us the exact model number (and serial number if possible) of the
Trio equipment you are working with. Include as much detail as
possible about the situation, and any tests that you have done
which may help us to better understand the issue. If possible,
please include your telephone contact information should we wish
to further clarify any issues.
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Part J - Support Options

Telephone technical support is available.
Head Office

Phone (+61) 3 8773 0100 during Eastern Australian business
hours (9am-5pm).

North America
Phone Toll Free 866 844 8746 (TRIO)

The Service department may be contacted by e-mail to
service@triodatacom.com , or by telephone.

© Copyright 2008 Trio DataCom Pty. Ltd.
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Appendix A - Firmware Updates

Firmware Update Overview

Firmware updates are performed on a unit connected locally
to the PC. It is recommended that all cabling to the unit

be disconnected prior to commencing firmware update to
minimise any interruption to the process or disturbances

of signals on cables still connected. All other TView+
Management Suite utilities should also be exited during the
firmware update process.

Please ensure you have the latest release of the TView+
Management Suite before you attempt a firmware upgrade.
This can be obtained from the Trio website at http://www.
triodatacom.com/scada_supp.php

Firmware Update for M Series Remote
Radios (Serial No 81200 or FW R3.x.x
and above)

1. Connect the TVIEW+ M Series diagnostics/programming cable from
the PC Serial (COM) port to the data port on the radio. Select the
appropriate COM Port if required.

Note: Details on the TVIEW+ M Series diagnostics/programming
cable can be found on Page 24 of this user manual.

2. Click on the “Firmware Update” button to start the firmware update
utility from the TVIEW+ front panel.

3. Select the “Device Type” as “Radio - M Series” from the options on
the top right of the firmware update main window as shown below.

4. Select the file containing the firmware update package using
the “Open Firmware Package” button at the bottom of the main
window. After opening the file, the browse window will close and a
description of the firmware package will appear in the main window
as shown below.

=2 TVIEW« Management Suite - Firmware Update Toal

Eile  biein

Package File. M-Serigs-Radio-Fimware-R3.2.0 5ok

Barkal Part [comr = Davita Typs
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B z
— ——— || Ratio- M Seres

E Bt
" Radio f Exciter - E Gerbes Gen |
" Radio- E Seres Gen |l
© Excinr - € Sories Gon 1
(" Base Station Front Pansl
 Hat Sandty Controllae
¥ Series (e for bai)
 Radio- ¥ Senes

Duseription

M Sreies Radio Firswate Package, Veesion R3.9.0

Gpen Firmware Patkage

E

| et |

5. Initiate the firmware updating process using the “Write” button at
the bottom of the main window. The following window will appear.
Click on OK to proceed.

FIRMWARE LIPDATE WARNING E|

Firrmaeare update is ready to proceed

Do not remove any cables, turn off power ar press any buttons
on the device until firrmware update is camplete.

Click'OK'to continue.

© Copyright 2008 Trio DataCom Pty. Ltd.

The following window will appear. On units with firmware pack
revision R3.8.x or earlier all the LEDs will be in an OFF state while
the firmware upgrade process takes place. On units with firmware
pack revision R3.9.x or later, all the LEDs will be in an ORANGE
state while the firmware upgrade process takes place.

Wait for the progress bar to reach 100% complete which will take
between 3 to 5 minutes.

- & Firmware Updater Output @

******** WARNING wasrsmssnan
* DO HOT REMOVE ANY CABLES, TURH OFF POWER OR TOUCH *
+ ANY BUTTONS WEILE FIRMUARE UPDATE IS IN PROGRESS +
R R E R R KK G R R R R R G KA KK E KK E R E

Connecting to device: done
riting firmvare: [== 1

When the firmware update procedure has been completed, the
following window will appear. The radio will automatically re-boot
running the new firmware version. This completes the firmware
upgrade process.

Firmware Update Complete

e Firmware update completed successiully.
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