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FCC Class A Digital Device or Peripheral - Information to User

S NOTE

This equipment has been tested and found to comply with the limits for a Class A digitd device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
agang harmful interference when the equipment is operated in a commercid environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not ingtaled and used in
accordance with the indruction manua, can cause harmful interference to radio communications.
Operation of this equipment in aresdentid areaislikely to cause harmful interference in which case the
user will be required to correct the interference a his own expense.

S WARNING

Changes or Modifications not expresdy agpproved by Futurecom Systems Group Inc. could void the
user’ s authority to operate the equipment.

Xi
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1.0 SAFETY INFORMATION

The following information may or may not be gpplicable to your product.
In any case, precautions should aways be taken when handling any eectrical product.

This manua contains important safety and operating indructions, therefore keep this manud dways
on hand!

Prior to usng any product, follow dl warning, safety and operaing indructions written on the
product and in the user’s manud. All instructions should be saved for referencein the future!

Always keep product dry, never expose to any kind of moisture.

Do Not expose product to extreme temperatures- as found near a hot radiator or stove.
Do Not expose product to open flames, cigarettes, etc.

Precautions should be taken to avoid objects faling or liquids spilling onto product.

Do Not incorporate the use of other equipment that is not recommended or sold by the
manufacturer. The result may be the risk of fire or eectric shock injury.

Connect DC power cord to DC power source as marked on the product..

DANGER - Never dter the AC cord or plug! If plug does not fit outlet have a qudified dectrician
ingdl a proper outlet. Failure to do so results in improper connection and increases the risk of
electric shock.

This product does not contain customer serviceable components, therefore never disassemble the
product.

Damage Requiring Service - This product should be serviced by qudified service personnd when:
The power supply cord or the plug has been damaged; or

Objects have falen, or liquid has been spilled into the product; or

The product has been exposed to rain or moisture; or

The product does not appear to operate normaly or exhibits amarked change of
performance; or

E. Theproduct has been dropped, or the cabinet damaged.

Cow>»

If an outdoor antenna is connected, make sure the system is dways grounded to alow for
protection againgt voltage surge and built-up gatic charges. Outdoor antennas should dways be
located away from power lines.

ssssssssssssssss
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The operator of any mobile radio should be aware of certain hazards common to the  operation

of vehicular radio tranamissons.

A lig of possible hazards follows.

1.

Explosive Atmospheres

To ensure safety, make sure tha the radio is off while fudling the vehicle. When the radio is
mounted in the back of the trunk, never have containers of fue in the trunk of the vehicle..

Interferenceto Vehicular Electronics Systems

Typica types of dectronic devices that mafunction are -Electronic fue injection systems, eectronic
anti-skid braking systems, etc., The reason for thisis due to the lack of protection from radio fre-
guency energy present when tranamitting. 1f the vehicle contains such equipment, consult the deder
of your vehicle and enligt hisad in determining if such eectronic crcuits perform normally when the
radio is trangmitting.

Dynamite Blasting Caps

Dynamite blagting cgps may be caused to explode by operating a radio within 500 feet of the
blasting caps. Always obey the " Turn Off Two Way Radios' sgns posted where dynamite is
being used. When transporting blasting caps in your vehicle:

a. Cary theblagting capsin acdosed metd box with a soft lining.
b. Leavetheradio OFF whenever the blasting caps are being put into or removed from the
vehicle

Radio Frequency Energy

Do not operate the transmitter when a person is outsde of the vehicle within two feet of the
antennal Failure to heed this warning may result in burns or related physica injury to the person.

Liquefied (LP) Gas Powered Vehicles

Mobile radio ingdlations in vehicles powered by liquefied petroleum gas with the LP gas container
in the trunk or other sedled-off gpace within the interior of the vehicle mugt conform to the Nationa
Fire Protection Association standard (NFPA) 58 requiring that:

a. The space containing the radio equipment shall be isolated by a seal from the space containing
the LP gas container and itsfittings.

b. Outsdefilling connections shdl be used for the LP gas container.

c. ThelLP gascontaner shdl be vented to the outside of the vehicle.
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2.0 GENERAL RADIO OPERATING PROCEDURES

Industry Canada (1C) and the Federd Communications Commission (FCC). rules and regulations

must be incorporated in the use of radio systems. Familiarity with these rules by the operator is essentid
for proper execution of the type of radio operation that is in question. Following these rules helps to
eliminate confusion, assures the mogt efficient use of existing radio channds, and results in a smoothly
functioning radio network. When using this unit remember these rules:

1.

Emergency cdls aways have priority over al messages To interrupt any distress or emergency
message is aviolaion of the IC and FCC rules. When operating the radio make sure thet the line is
clear before sending messages. KEEP OFF THE AIR when an emergency message is being sent

through.

Use of profane or obscene language is prohibited by Federa law.
Sending fase cdl letters, fase distress or emergency messagesis againg the law.

IC and FCC demand that conversations are kept brief and content limited only to business. Coded
messages are encouraged in order to savetime.

Only messages that are essentid for the business operations are adlowed to be sent. Otherwise
using the radio to send personad messagesis adirect violation of the IC and FCC rules.

Conversations between others sharing a channd is regarded as confidentid. Repeeting anything
overheard on theradio is against Federa Law.

The 1C and FCC requires the operator to transmit station identification at certain times by means of
cdl letters. Refer to the IC and FCC rules for your gtation's particular type of operation for the
proper procedure.

No changes or adjustments shal be made to the equipment except by an authorized or certified
electronics technician.
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3.0 SPECIFICATIONS

Electrical Specifications CMDUHF
Frequency of Operation 403 — 406.0 and 406.125-512 MHz
Sensitivity -120 dBm
Input Carrier Detection Threshold -120 to -50 dBm
Carrier Detection Threshold Adjustment .3dBm
Step
Carrier Detection Attack Time <2ms
Maximum Gain Range 70to 165 dB

( On Channel ) 70to 150 dB
AGC Range 70 dB
AGC Attack Time <1lms
AGC Decay Time <1lms
Output Power 1W to 35W
Output Power Tolerance -0dB, +1dB
Duty Cycle 100%
Qutput Frequency Stability Tracks Input Signal Frequency
Passband Frequency Stability (Internal +/- 0.5 ppm
TCXO)
Modulation Types Narrowband FM Voice and Data
Bandwidth Application Specific
Selectivity >75dB
Receiver Spurious Response Rejection >75dB
Receiver Intermodulation >70dB
Receiver Conducted Spurious Emissions <-57dBm
Transmitter Conducted Spurious Emissions <-20 dBm and < -65dBc
Transmitter FM Hum and Noise > 43 dB
Input | mpedance 50 Ohms
Output Impedance 50 Ohms
Input VSWR <151
Output VSWR <151
Power Supply Voltage 27.6 VDC +10% / -15%
Power Supply Current Drain Standby <0.5ADC

Transmit <3.7A DC
M echanical Programming Alarms/Monitori
n
RF Connectors SMA Receptacles Frequency of Operation v Pgwer v
Environmental 90% humidity @ Output Power v VSWR v
50 °C (122°F)

Operating -30to +60°C Carrier Detection Threshold v Temperature v
Temperature (-22 to +140°F)
Range
Dimensions 262 X 76 X 225 mm Carrier Detection Time-out v Synt. Lock v
( W/O | (10.3" x 3" x8.9")
connectors
and handles)
Weight 3.95kg (8.7 Ib) Gain v
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4.0 INTRODUCTION

This manual describes the Futurecom Channd Module (CMDUHF). The Channe Module is a
synthesized, microprocessor-based, high performance radio unit. It is designed to increase the
coverage area of an exigting radio Ste by recelving and re-broadcasting from host to user (downlink),
and from user to host (uplink).

The operation of the Channd Module is fully transparent to the user of the host radio sysem. The
Channd Module can be monitored and controlled remotdly via digital communication with the remote
sysem controller or Computer Aided Digpatch (CAD). This provides high level of radio system
relicbility.

The exact operation of the Channd Module depends on the operating mode. Most features
described in this manua may be enabled or disabled through programming. The features of the Channdl
Module are aways selected to quit the particular radio system that it is extending.

The Channel Module can be programmed and controlled via the connector in the front pand from
alaptop computer with installed Futurecom CMDUHF proprietary software .

The unit has gx indicators on the front pane, showing the current operating mode. The
programming software can be aso used to display the current status of the device, and measured vaues
characterizing the received and transmitted sgnas.
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5.0 MAIN FEATURES

The Channd Moduleis afully software configurable, synthesized, narrow band device, with 35 Wait
output power capability. Its purpose is to recaive a sngle RF channd, amplify and filter the channd
ggnd and re-tranamit it.

The Transcelver (TS) sage recalves a angle channe off ar usng double heterodyne principle and
downconverts the sgnd to an Intermediate Frequency . The Intermediate Frequency processing
performs mogt of the sgnd filtering required for a given frequency band and channd spacing. The
rigorous filtering alows only the desred sgnd (channdl) to pass and to be amplified assuring thet dl
undesired dgnds on other frequencies are not tranamitted. The filtered signd is upconverted to the
output frequency and amplified by the Power Amplifier (PA). The PA has driver and fina power stages
fully redundand, with automeatic switch-over in the case of detected mafunction.

The persondity of the unit can be programmed directly from a persond computer via front panel serid
port. The Channe Module software resides in Flash memory and can be upgraded seridly without
opening and retesting the unit. Software upgrade/change can be performed remotely in the same way as
persondlity change.

The chassis of the Channd Module is made of machined duminum. The rugged congtruction of the unit
minimizes microphonics effects and interna feedback. The unit housing is in standard double Eurocard
format. The ingdlation of the Channe Module is performed by smply plugging it into a 19" rack-
mounted Futurecom 7V 055X 01 or 7V055X02 card cage, and connecting RF input and output cables
to front panel SMA connectors.

The Channd Module is capable of operating in two different modes. In the typica Repesater mode, the
Channd Module transmits on a frequency which is different from the receive frequency. The maximum
achievable gain in thismode is 165 dB. The On Channel Repesater transmits on the receive frequency
making the Channd Module trangparent to the user. The maximum achievable gain in the OCR modeis
150 dB.

ssssssssssssssss
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The programming software alows to digplay on the computer screen the measured va ues of received
sgnd power levd, actud transmitted power level, VSWR on the Tx output port, and the interna
temperature of the unit.

6.0 BLOCK DIAGRAM AND DESCRIPTION

The block diagram of the Channd Module is shown in 8D074A14 drawing. The Channd Module
consgs of the following blocks: Transceiver, Power Amplifier and Controller module.

6.1 TRANSCEIVER

Transcelver sarts with a band-pass filter thet filters out of band unwanted frequencies. It is followed by
a low noise amplifier, which can be switched in/fout of the sgnad path under software control. A
software-controlled 30 dB attenuator is next. It is used to control input sendtivity and to lower
intermodulation products for stronger input Signals. (Procedure to set up this attenuator can be found in
the following section).

The next two stages consst of a Voltage Controlled Oscillator (VCO), mixer, band-pass filter and an
amplifier. These two stages implement double heterodyne down conversion to Intermediate Frequency
of 450 kHz. Voltage Controlled Ostillator frequencies are based on a single Temperature
Compensated Crystal Oscillator (TCXO).

Proper sdectivity of the Channd Module is achieved by the Intermediate Frequency stage. The
sectivity is assured by the input filter together with other filtersin this sage. The IF Sgnd is aso used
to produce baseband audio sgnd and provides Received Signd Strength (RSSI) indication.

The rest of the Transcalver section is mainly an up-converson circuitry with associated filters. An
additiond Voltage Controlled Oscillator can be switched into the last mixer. This VCO can be
modulated with audio modulation. It can add a programmable subaudible controlling tone.

The output from the Transceiver section isthe sgnd on find output frequency.

ssssssssssssssss
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6.2 POWER AMPLIFIER

The Power Amplifier is capable of ddivering up to 35 W output. A band-pass filter filters out of band
unwanted sgnads. The driver and the power amplifier provide the required output power. The output
power levd is set under software control. The real output power is measured and compared with the
desired output power level. An Automatic Level Control Loop adjusts the red output power to be
precisely equd to the preset leve.

An output low-pass filter assures that no unwanted higher harmonics are present on the output of the
Channel Module.

The reflected power is monitored and the output power is reduced when the reflected power increases.

The driver stage and fina power amplifier sages are fully redundant. Internd monitoring system can
switch between the main and redundant peths if the detected conditions might indicate abnormal
conditionsin the PA stages.

6.4 CONTROLLER BOARD

The Controller Board controls the operation of the Channel Module. It contains the microcontroller
with Hash program and EEPROM persondity storage.  Communication with the outsde world is
facilitated with two RS-232, RS-485 and I°C serid links. One RS-232 port is accessible via 8-pin mini
DIN connector on the front panel. Eight digita Input/Output lines are provided for output and outside
event monitoring (e.g. room or cabinet door opening). Six andog inputs and four andog outputs are
provided aswell.

The Controller Board contains DTMF encoder and low-speed data encoder and decoder.
The front pand reset (RESET) and Transmit Disable (TX DIS) inputs are monitored. These two inputs

are accesed via two front pand holes with a round tool 25mm (0.1") in diameter. Findly, the front
pand indicators are controlled by the Controller Board. These are:

Tx disable (TX DIS),
DC Supply Power (DC ON),
Trangmitter On (TX ON),

Receive Signd Detected (RX ON),
Output power fault (PWR),
Output VSWR fault (VSWR).
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7.0 SET UP

7.1 PROGRAMMING SOFTWARE INSTALLATION

Futurecom 6A074X01 Programming Software must be installed on a persona computer which will be
used for the Channd Module fidd system ingtdlation. The personad computer must run under MS-DOS
operating system. Software must be ingtaled only once before the first Channd Module ingtallation.

The following steps must be performed for the Futurecom Channe Module Programming Software
ingdlation:

1

Sdlect the hard disk drive where software will reside, e.g. drive C. Determine 3.5 inch floppy
diskette on your personal computer, eg. A:.

Switch to root directory by typing CD\<Enter>.
Create FUTURCOM subdirectory by typing MD FUTURCOM <Enter>.
Switch to FUTURCOM directory by typing CD FUTURCOM<Enter>.

Insert the Futurecom Channeg Module Programming Software disk into proper floppy drive,
eg. drive A. Type COPY A:* *<Enter>. This step copies software into this directory.

7.2 CHANNEL MODULE CONNECTIONS

The Channd Module must be set up in the following way before fidd system ingtalation:

1

The Channd Module must be plugged into the Futurecom subrack and supplied with proper
DC power supply for al set up procedures.

Connect the Uplink and Downlink antennas to the Uplink and Downlink Antenna Ports.

Turn on the DC power supply.

7.3 MODE OF OPERATION SETTING

The procedure to set up the mode of operation for the Channel Moduleis asfollows:.
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1. Make sure that the Futurecom Channd Module Programming Software is indaled as
described earlier.

2. Connect the Channe Module as described in Channel Module Connections section and
power it up. It is recommended that the donor sSite transmitter is disabled during Channel
Module settingd!

3. Connect the persond computer to the Channd Module front pand RS-232 connector with
Futurecom CM Seria Programming Cable, part number 7W038X61-01.

4. Sdect the hard disk drive where the programming software is located. To sdect eg. drive C
type C: <Enter>. Switch to FUTURCOM directory by typing
CD \FUTURCOM <Enter>.

5. Start the Channe Module Programming Software by typing CMD <Enter>.

6. Seect“ Options’ fidd and then sdlect “ RS-232” using cursor keys. Press <Enter>. Using
cursor keys and <Page Up>, >Page Down> and numeric keypad <->, <+> sdect the

following sdttings

Access to unit Direct

Baud Rate 9600 b/s

Data Bits 8

Sop Bits 1

Parity None

Comm. Port Com-1 or Com-2 depending on the persona computer

Baud rate scanning  disable

Press <Esc>. With cursor keys sdect Yes as an answer to Would you like to update
config. file. Press<Enter>.

10 = FUTUR=COM
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7.4 BASICS OF GAIN SETTING

The following Steps et the output power and gains in the Channel Module. (Note that setup must be
performed for both the Downlink and the Uplink.)

The basic rule for setting the gain can be summarized asfollows:

For OCR Mode (Receiver Frequency equals Transmit Frequency):
Thetotal gain of the Channel Modulemust always be less than isolation between receive and
transmit antennas and cables. A 10dB minimum margin isrecommended.

For non-OCR Mode (Recelver Frequency isdifferent from Transmit frequency):
Thetotal gain of the Channel Modulemust always be less than
ANTENNA ISOLATION + SPURIOUSLEVEL - 10dB
where
ANTENNA ISOLATION = isolation between receive and transmit antennas and
cables.
SPURIOUS LEVEL = the difference between transmit output power and
spurious of Tx signal on Rx frequency. Thisdifferenceistypically 75dB.

Tx Power

SPUR LEVEL (75 dB Typ.)

>

Tx Rx Frequency

The norma setting is such that the gain is lower than the isolation by 210 dB margin. A larger margin
accounts for environmenta, ageing and other changes in the system.

If this basic rule is not followed, the Channel Module may become permanently locked in keyed-up
mode after first activation of the CMDUHF transmitter.

7.5 DOWNLINK GAIN SETTING

Downlink is the direction from the Channd module to aradio unit. The downlink settings are optimized
for a maximum transmit power from the Channel Module. Note that the antennas must be connected
for this procedure.

1. Sdect “ Module Setup” fidd and then sdlect “ Setup” using cursor keys. Press <Enter>.
Wait for dl the fidds to be updated. Movement around the screen is done using cursor keys.
Modification of vauesin different fieldsis done with <Page Up>, >Page Down> or numeric
keypad <->, <+> keys. All fiddsgarting with ” ?” show measured vaues.

1

ssssssssssssssss
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N

Set the frequency of operation in “Receiver Frequency” fidd and “ Transmitter
Frequency” fidds to be equd to the Channd Module downlink transmit frequency.
Frequencies can be entered by typing the vaue in MHz in the given fidd and pressng
<Enter>.

Set desired output power in * Tx Pwr Pot” .
Make sure that the donor Site is not transmitting!
Key up the Channdl Module by setting “ PTT” ON.

Read “own” “ ?RSS” . The difference between “ Tx PWR Pot” and “own” “ ?RSS” isthe
Antenna | ol tion.

Unkey the Channel Module by setting “ PTT” OFF.
Key up the donor site.
Read “donor” “ ?RSS” .

If the “donor” “ ?RSS” isamaler (i.e. lower RF leve) than the “own” “ ?RSI”, the desired
gan cannot be redized and the output power must be lowered. All the above steps must be
repeated for the new output power setting until the “own” “ ?RSS” is ~12 dB smadler than
the “donor” “ ?RSS” .

If the “donor” “ ?RSS” is larger than the “own” “ ?RSS”, the Channel Module can be set
up. Set“ RS CASTh” at least 6dB below “donor” “ ?RSS” level and at least 6dB higher
than “own” “ ?RSI” levd.

7.6 UPLINK GAIN SETTING

Uplink is the direction from the Channd Module to the donor base. The uplink settings are optimized
for amaximum sengtivity - i.e. Front End attenuator should be set to a minimum setting.

12. Set the frequencies of operation in “ Receiver Frequency” and “ Transmitter Frequency”

fidds to be equd to donor receive frequency. Frequencies can be entered by typing the vaue
in MHz in the given fidd and pressng <Enter>.

13. Set desired output power in “ Tx Pwr Pot” .

14. Key up the Channel Module by setting “ PTT” ON.

5 = FUTUR=COM
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15. Read “own” “ ?RSS” . The difference batween “ Tx Pwr Pot” and “own” “ ?RS3” is the
Antenna |solation.

16. Unkey the Channd Module by setting “ PTT” OFF.

17. Set “ RSS CASThreshold” at least 6dB higher than “own” “ ?RSS” levd. The“ RSS CAS
Threshold” leve should be aslow as possible for maximum sengtivity.

18. Set correct frequencies of operation in the “ Recelver Frequency” and “ Transmitter
Frequency” fidds.

19. Exit “ Block Diagram Menu” by pressng <Esc>. With cursor keys select Y es as an answer
to Exit from CM setup?. Press <Enter>. With cursor keys sdect Yes as an answer to
Would you like to update the E’PROM?. Press <Enter>.

20. Sdect “ File’ fidd and then sdect “ Exit” using cursor keys. Press <Enter>. With cursor
keys select Y es as an answer to Exit from program. Press <Enter>.

13 = FUTUR=COM
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|
8.0 OPERATION

8.1 GENERAL

The Channel Module does not require any supervison once it isindaled and set up. The status of the
unit isindicated by Front Panel Indicators:

TX DIS Indicator isadua function indicator.
TX DIS Indicator is on when transmit is disabled as described |ater.
TX DIS Indicator is flashing when one of the synthesizersis out of lock (likely due to the
Channel Module not being properly programmed).

DC ON Indicator isadua function indicator too.
DC ON Indicator is on when the Channd Module is supplied by DC power
supply.
DC ON Indicator flashes shortly when a vdid polling serid message is received
from a controller.

TX ON Indicator is on when the Channd Module is transmitting.

RX ON Indicator is on when the RF input sgnd is above the programmed “ Rx Level
threshold comparator” levd.

PWR Indicator isadud function indicator.
- PWR Indicator is permanently on when the output RF power is outsde of the alowed
output power tolerance.
PWR Indicator is flashing dternatively with VSWR Indicator when an error is found in the
personality of the Channd Module.

VSWR Indicator is on when an excessve reflected power is detected on the Tx
Antenna connector a the ingant when the tranamitter is turned on.

8.2 TRANSMIT DISABLE

The Channd Module transmitter can be disabled by TX DIS switch. TX DIS switch is accessed viathe
front panel hole with around tool 2.5mm (0.1”) in diameter. The firg push disables the transmitter, the
second push enables the tranamitter. This function is useful during Channe Module st up and servicing.

14 = FUTUR=COM
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8.3 RESET

RESET switch is accessed via the front panel hole with around tool 2.5mm (0.17) in diameter. RESET
switch is used to resat the Channd Module in an unlikdly event of mafunction.

SWARNING

Do not gpply excessive force on the TX DIS and RESET switches as to not cause damage!

15 = FUTUR=COM
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9.0 CLEANING INSTRUCTIONS

Never use an abrasive or a petroleum based solvent cleaner on equipment. The unit can be cleaned
using amild liquid detergent and water or a soft cloth with furniture polish.

16 = FUTUR=COM
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