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I Material

1.1 Case

* format 19", 1U, 225 mm depth

* chassis: passive steel: surface is highly conductive

* made from one piece of metal

* NC controlled production

* cover: passive steel, ideal contact with case

* cover is mounted by 10 screws

* excellent electromagnetic compatibility

* front panel from aluminum, plastic vinyl surface

* PCB mounted on insulation film

* IEC mains input

1.2 Rear panel
* Line XLR inputs

* Line XLR outputs

* IEC mains input

1.3 PCB

* reliable components

* excellent electromagnetic compatibility

* low noise circuits

1.4 Connectors

* Line XLR inputs

* Line XLR outputs

* IEC mains input

II. Handling

2.1 Installation of transmitter and receiver

 
Installation of microwave line needs some skill and measurement equipment. Spectrum analyzer for band 1-2 GHz (the same like for satellite receiver installation) is need. 

Prior installation is necessary to check spectrum situation on both sites of link. On base of this check order channel and polarization. 

2.2 Placing and adjustments

Indoor units of modulator and demodulator must be installed first. Modulator have to be placed near source of MPX signal (audio processor, stereo encoder, RDS encoder). Length of interconnection cable could not exceed 3 m. 

19" rack is preferable for installation. Free air circulation must be enabled around indoor units. Connection between cases of modulator and case of signal source is preferable. Interconnection cable must be low-resistant. 


BNC input of modulator accepts MPX stereo signal eventually with RDS. Base-band output connect to coaxial cable with F connector. Coaxial cable must be for outdoor use with low attenuation. Cable for satellite systems can be used. Connect other side of cable (by F connector) into microwave transmitter into focus point of parabolic antenna. This connection between cable and transmitter must be absolutely waterproof. It can be done by special rubber line coil around of F connector. Length of cable on transmitting site must not exceed 150m.


Entire parabolic antenna must be placed in direct visibility to end point of link. Clear visibility must not be affected by arms of trees. Around of line of free visibility must not be placed any solid object (must be free 1 Fressnel zone). Polarization and channel of microwave transmitter must be set in coordination with other lines in region.

There are two types of parabolic antennas. First is standard open dish, second is shielded dish for bad climatic conditions. Hold for antenna must be enough robust for forces caused by winds.

After completing of installation of transmitting antenna, leave fixing screws free. Switch ON the modulator.

On receiving site we have install the receiving antenna. Installation is the same like on transmitting site. Connect spectrum analyzer to microwave receiver (outdoor unit) by short cable. By moving of receiving dish optimize signal strength. On transmitting site move by dish too (we have to communicate with person on transmitting site by telephone). After optimization on both sides fix fixing screws. Finally check signal strength and disconnect spectrum analyzer. 

Connect final coaxial cable between microwave receiver and indoor demodulator. Connection between cable and outdoor unit must be waterproof. 

2.3  Selecting of receiving channel

On rear panel of demodulator set appropriate channel on which transmitter works by DIP switches. Offset of +/-3 and +/-6 MHz can be set too. Normally manufacturer produce correctly adjusted channels, of course. Offset then set to 0 MHz.

MPX output connect into MPX input of FM exciter or other equipment.

2.4 Setting of input and output level


Line is set to 1:1 level transfer from manufacturer. Maximal acceptable voltage is set to 2.8 Vef. If you want to set other input or output level, do it by input/output controls on front panel of modulator/demodulator. Full loading of A/D converter is signalized by A/D clip LED on front panel of modulator.

2.5 Re-translation


We can retranslate signal from receiving site to other site. Cable from re-translation transmitter connect to “Re-translation output” of demodulator (inside of demodulator must be soldered POWER RETR. shorts). Channel for re-translation must differ from receiving channel. Re-translation is complete digital. 

2.6 Data and control channel

Link enables transmit MPX plus one data or control channel. Only one from this channels can be used in a moment. Selection between channels can be done by switches SW or 232 on rear panel. Set appropriate switch down on both modulator and demodulator. We can set down only one switch, never both !! If RS 232 is set, channel can transmit data with speeds up to 9600 bit/s. Format is free, it means for example 1200,N,8,1 or 4800,E,7,2 or 9600N,8,2 are all acceptable.

If we set control channel, we can transmit one switch. In such case we cannot use RS 232 channel.

If neither switch is down, no data channel is activated.

2.7 Elements on front panel
Transmitter (modulator):

Modulometer: indicator of input MPX level

A/D Clip: indicator of A/D converter clipping (overload)

Input Gain: set of input sensitivity

Converter: +5 output for microwave transmitter (outdoor unit), in normal status must lit

Current OK: current to microwave transmitter is OK. It means that microwave transmitter and cable are probably OK. In normal status must lid

Current Short: Short on microwave transmitter output (short in some connector, cable or malfunction of microwave transmitter …..). In normal status must not lit.

Power check: indication of 3 internal supply voltages +15V, -15V, +5V

Receiver (demodulator):

HF signal level: indication of HF signal strength – at least two LEDs must lit in normal status

Composite level: -23 dB indicates MPX signal with more then –23 dB level (pilot signal), -3 dB – indicates MPX signal with more then –3 dB (full level)

Output gain: set output MPX level

Receiver status: Data init. – initialization of receiver (demodulator) – blinks after start, Error – lit if received data are wrong or no data – problem with transmission or malfunction of some component of line, or harmful interference with other line on the same channel, Lock: Data – data are decoded OK –  normally must lit, PLL – frequency synthesizer is synchronized – normally must lit

Re-translation: +5 output for optional microwave re-transmission transmitter (outdoor unit), in normal status must lit (if re-translation is ON)

Current OK: current to optional retransmission microwave transmitter is OK. It means that microwave transmitter and cable are probably OK. In normal status must lid if re-translation is ON

Current Short: Short on microwave transmitter output (short in some connector, cable or malfunction of microwave transmitter …..). In normal status must not lit.

Power check: indication of 3 internal supply voltages +15V, -15V, +5V

2.8 Elements on rear panel

Transmitter (modulator):

MPX in: Input of MPX signal

Base-band Out: Output for microwave transmitter

Remotes: Switch – input for remote control switch, SW  RS 232 – DIP switches for selection control by switch/RS 232 data, RS 232 – input of RS 232

Receiver (demodulator):

Phones: Output for monitoring headphones (linear MPX without de-emphasis !)

MPX Out: output of complete MPX signal

LNB in: input for microwave receiver

Tuning: synthesizer tuning, Channel – selection of channels, A – half channel activation, -6 –3 +3 +6 MHz offset from channel (half channel) frequency in MHz

Status Port: connector with measurement outputs

Re-translation Base-band Out: output of signal for re-translation microwave transmitter

Remotes: Switch – output of relay (remotely controlled by switch on transmitter site), SW  RS 232 – DIP switches (control/data selection), RS 232 – output

Error Out: output, relay clips when data error is indicated and then no multiplex on output

III Technical parameters

 3.1 Parameters

Composite MPX line for encoded stereo signal with RDS. PCM modulation in 10 GHz band.

Inputs/outputs:
BNC – MPX input, 10 kohm input impedance, BNC MPX output, 75 ohm impedance

Output for microwave transmitter F-connector, re-translation output with F-connector

Status/measurement connector CAN 9 pin, 3.5 mm jack connector for input/output

Input/output of data:
RS 232, 2 connectors DB 9F/M, transmitter/receiver, RS 232 compatible

Transfer rate 300 to 9600 bit/s

Tuning:
frequency synthesizer, channels 0-10 in 10 GHz band, half channels A,  frequency offsets  +/- 3 MHz and +/- 6 MHz


Microwave components: in focus points of parabolic antennas, transmitter power 2 mW

Parabolic antenas :
covered or non covered, diameter 35, 65, 90 or 120 cm, maximal line length with 65 cm (34 dB, 3.7 o– 15 km), 90 cm (37 dB, 2.5 o – 25 km), 120 cm (40 dB,  1.8o– 50 km), width of 1. Fressnel zone is aprox. 25m in half way for 50 km line length

Transmission parameters: frequency characteristic 2 Hz – 58 kHz +0.5/-0.6 dB




Harmonic distortion, full loading at 1 kHz,  0.032 %




S/N ratio on MPX output: 72 dB

Dimensions:

19" format, 225 mm depth, case from passive steel      

3.2 Table of channels in 10 GHz band (in Czech republic) general concession of CTU (Czech Telecommunication Bureau)

Channel
f (MHz)

0 10 308

1 10 322

1A
10 336

2 10 350

2A
10 364

3 10 378

3A
10 392

4 10 406

4A*
10 420

5*
10 434

5A*
10 448

6*
10 462

6A*
10 476

7 10 490

7A
10 504

8 10 518

8A
10 532

9 10 546

9A
10 560

10
10 574

channels marked by *  are reserved in Czech Republic by CTU

IV Warranty


Manufacturer gives to you warranty of two years. Warranty not cover mechanical damage, static electricity and lightning damage and disaster damage. Appliance must be used following this manual. Do not open cover, refer servicing and adjustment to authorised service personnel. Warning, high voltage inside !! 
Manufacturer: Phobos Engineering s.r.o.
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