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IMPORTANT NOTE

Upon receiving your order inspect the packaging material and unit for apparent damage.
Any damage should be reported immediately so we can make a claim with the shipping
company. Take photos, if you can, they can be used as a proof.

IMPORTANT!: Before you power up an amplifier please first make sure that drive power is
set correctly and does not exceed maximum allowable input power of the amplifier.

Ensure amplifier supply voltage does not exceed amplifier’'s specifications. It is
recommended that you use reduced supply voltage for initial tests and first power up.

Never operate any amplifier without a properly tuned antenna or dummy load attached.

Mains voltage is lethal! Whenever handling mains voltage be very careful and observe
safety regulations.

Study local regulations and ensure you are operating in compliance.

BEFORE YOU CONNECT AMPLIFIER TO THE EXCITER FIRST MAKE SURE EXCITER OUTPUT
POWER DOES NOT EXCEED AMPLIFIER MAX. INPUT POWER. EVEN A VERY BRIEF
OVERLOAD OF YOUR AMPLIFIER'S INPUT COULD CAUSE DAMAGE TO THE AMPLIFIER.
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CyberMax series amplifiers
With new 140 control board

CyberMax series amplifiers are available for analog or DAB+ radio signal, analog or digital TV signal and other special
bands. They monitor output power, drive power, reflected power, amplifier supply currents and voltages and internal
temperatures. They also help you control output power, let you set fan activation temperature and several alarm levels.
Remote control via USB or Ethernet is possible.

What makes CyberMax amplifiers so great?
- Power adjustment without causing instability (adjustment range is limited depending on model)

- Automatically adjusts gain within reasonable limits to obtain desired output power (important for DAB+ and digital TV)
- On-board low-level RF preamplifier (important for DAB+ and digital TV)

- On-boatrd variable R attenuator (perfect for DAB+ and other digital mode amplifiers)

- Automatic FAN activation at adjustable temperature.

- Power, SWR, voltage, current, drive power and temperature read-out.

- Remote monitoring available for Windows

TECHNICAL SPECIFICATIONS VHF BAND Il MODEL 400W/1200W:
- Output RF connector: 7/16, 50 ohms

- Input RF connector: N female, 50 ohms

- Drive power: 5mW per customers requirement

- Gain flatness: 1dB

- Frequency band: VHF band III (175-225MHz)

- Output power: Peak power 1200\, average power for digital modulations 250-400W
- AC mains power: 220-240V 50/60Hz universal, works everywhere on this planet

- Ambient temperature: -5° to +45°C

- External dimensions (W x D x H) 19" x depth (550mm) x height 3HE (132mm)

- Physical weight 22Kg

Thank you for purchasing CyberiMlax Amplifier
We hope you will enjoy it as much as we do and remember to tell your friends about it. Please feel free to leave your
comments at our website or post your experience in our forum. From all of us we wish you happy broadcasting]

Your PCS Electronics team
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Front and back panel layout
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Fig. 1: Front panel in 2H model

Reference ‘ Function

1 Three push buttons, the UP, DOWN and MENU keys or rotary button.

2 LCD display that lets you control the unit and monitor various parameters. 2x16 or 4x16 type.

3 The green led. Green signals power is ON.

4 Red etror led or leds. Turns on while VCO is tuning into selected frequency and in case of SWR, TEMP
or other error. There can be several of these depending on the model.

5 Power switch in the middle of the panel is actually a standby switch. To really fully disconnect the unit
from mains power use the main switch at the back.

6 Monitor output at the front provides a small sample of the transmitter signal, this can be used to attach
frequency counter, modulation index monitor, spectrum analyzer or similar equipment.

7 Some models also have VU meter (4 bars). When used for amplifier only last w bars work (power and

reflected power).

Table 1: Front panel in 2H model
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Fig. 2: Back panel for 2H model
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Reference ‘ Function

1 Mains power, universal input 110-240V, IEC jack (same as for PC)

2 Fuse and main mains switch (total off)

3 Ventilation aperture

4 Antenna connector, N female or 7/16. Do not opetate without antenna.

5 BNC connectors for MPXin, MPXout and 19KHz pilot. Only when used as FM transmitter.
6 RS232/USB for remote control.

7 Audio inputs, RCA jacks for left and right channel. Only when used as FM transmitter.

8 STEREO mode indicator. Only when used as FM transmitter.

9,10 Balanced audio inputs, left and right channel XILR (Canon). Only when used as FM transmitter.
11 Ethernet (optional) port for remote control.

12 Not shown. There is also N female RF input connector.

Table 2: Back panel for 2H model
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Before you start

It is recommended that you read this section before you power your unit up for the first time. Let us clear up some basics
you should know about. You will also find some useful tips in our guides and forum at http://www.pcs-electronics.com.

Here is what you need to get your transmitter on the air:

Antenna

Preferred type of antenna is affected by several factors, but mostly by desired radiation pattern, space available and your
budget. If you are located in the middle of the area you want to cover you'll need an omni-directional antenna which
transmits equally in all directions. If you are located at the edge of your desired coverage area you can beam the signal into
the target area with a directional antenna. Directional antennas are also practical for point-to-point communications.
Another thing to consider is that directional antennas usually have much higher gain than omni-directional antennas since
the power which is radiated in all directions with omni antenna is concentrated mainly into one direction with directional
antenna. Antennas with more gain thus have narrower beam. A compromise is usually made depending on budget and
space available, higher gain antennas are often bigger and often more expensive.

Once you’ve chosen and installed your antenna there is another thing to consider. You can read more about it in the next
section (So what is this SWR everyone talks about). Before powering up your transmitter on the air you should tune your
antenna to get minimal SWR. This is typically done by adjusting the position of the antenna and any adjustable pieces. Aim
for 2:1 or less. Use low power into the antenna when tuning it up and making adjustments. If you were using full power and
a bit of the antenna came off in your hand the VSWR could be so bad as to blow the final transistor. For the same reason
check the DC continuity of the antenna with an ohmmeter before plugging it in, to be sure it's what it's meant to be, either a
short circuit or an open one, depending on the antenna type. For instructions regarding construction of antennas please see

our website: http://www.pcs-electronics.com (guides section - antennas).

Antenna is a crucial part of the system so take special care. It is usually a good idea to place antenna away from your
transmitter, power supply and audio system. Also any transmitter should be in a metal case which shields circuitry from the
radiation of the antenna. If you cannot meet these requirements, you could experience feedback and other RF problems. We
cannot guarantee proper opetation of any transmitter/amplifier unless suitable antenna system is used and transmitters are in
ventilated metal enclosure! This applies to any transmitter. Interestingly, strong RF field can make CD players and other
digital devices go bezetk. Tty placing antenna next to yours and see what happens. Most of the modern audio gear is not RF
shielded — reducing costs is unfortunately the mantra today. This is why keeping antenna away from audio gear is a good
idea.

If you are going to place your antenna outside, on your roof, please take care of the grounding. This should be done to
prevent lightning hazard and should be done by a company specializing in lightning protection. You can read more about
lightning protection in the book recommended below or many of the websites (Google up “lightning protection ham radio”
for example) .

I hope this basic introduction will not scare you too much, it should be sufficient for the time being although we encourage
you to explore this exciting subject further with the help of a book such as the ARRL Antenna Book:

http://www.amazon.com/exec/obidos/ASIN /0872598047 /mightyspiraterad
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So what is this swr (vswr) everyone talks about?

SWR is a measure of how well two devices are impedance matched to each other. Typical radio/TV transmission equipment
is designed for 50 ohm load impedance, so we usually use 50 ohm cables and build or buy antennas that are specified for 50
ohm. While most cables have flat impedance over frequency (they measure 50 ohm at all frequencies you are likely to use)
the same is not true of the antennas.

A 1.0:1 VSWR is a perfect match. That means the load impedance is exactly 50 ohms. A 2.0:1 VSWR is obtained when the
load impedance is either 25 ohms or 100 ohms.

Because most transmitters will deliver full power with a load VSWR of up to 2:1, this value is usually considered the limit for
acceptable operation. Many prefer to keep their VSWR below that however, but for all practical purposes, it is unnecessary
to spend time or money trying to get much below a VSWR of 1.5:1. The benefits will be hard to measure and even harder to
notice.

On the other hand, coaxial cable losses increase rapidly, for a given frequency of operation, when the antenna VSWR
exceeds 2:1. This can even, in some extreme cases, result in the coaxial cable burning, even when running 100 W. Using a
higher grade of cable will definitely improve things, but even high quality coaxial cable becomes very lossy when VSWR
exceeds 3.0:1 at higher HF frequencies (or VHF and higher).

Coaxial cable

Coaxial cable is an electrical cable consisting of a round, insulated conducting wire surrounded by a round, conducting
sheath, usually surrounded by a final insulating layer. The cable is designed to carty a high-frequency or broadband signal,
usually at radio frequencies. Coaxial Cabling is a two conductor closed transmission medium that is often used for the
transmission of RF energy. It yields excellent performance at high frequencies and superior EMI control/shielding when
compared to other types of copper cabling. Coaxial cabling is commonly found in broadcast and networking systems. Most
coaxial cables have a characteristic impedance of either 50 or 75 ohms. The RF industry uses standard type-names for coaxial
cables. The U.S military uses the RG-# or RG-#/U format (probably for "radio grade, universal", but other interpretations
exist).

The common RG-58 from Radio Shack is NOT the best you can do and can eat a lot of your effective power out! Use it
only for short runs. BELDEN makes terrific coaxial cable in various qualities and with very low loss (measured in
dB’s...decibels). 3 dB loss = 1/4 of your signal strength - either lost or gained. Watch out for the correct impedance; RG58,
RG213, H-500, H-2000 and H-155 have 50 Ohms, RG-59 and RG-6 have 75 Ohms. Most antennas and transmitters
including ours are 50 ohm. Check our website for good coax. Don't buy more than you need to make the long run to your
antenna and don't make up a few "jumpers" to go between your exciter, VSWR meter and your antenna as all you'll do is
create higher SWR and more line losses. H-155 or H-200 are good choices! RG-142 with Teflon is recommended for wiring
inside cabinets, for baluns, Wilkinson couplers and everywhere where resistance to heat is required as insulation won’t melt
during soldering or operation.

Connectors

Connectors come between coaxial cable and your amplifier, exciter or antenn. There are many standard VHF RF connector,
such as BNC, N, 7/16, SO239 and others. Use good quality connectors as cheap types use cheap plastic instead of Teflon.
The good ones ate usually easily recognized by higher prices. Another reliable method is a test with soldering iron; Teflon
won’t melt while plastic will.

Mains power supply and mains power cable

You'll notice the mains cable is not included, but can be obtained in any radio/computer/hardware shop at the cost of about
1 USS. It is the type used in your PC for mains power. Since these cables vary from country to country and we had trouble
getting the exact type locally we decided against including them, especially since finding them is so easy locally.

Signal exciter for your amplifier
Make sure the driving exciter/signal source is of power level the amplifier is designed for. Over-driving and under-dtiving
both results in poor petformance ot even damage.
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Wiring everything together

Wiring things up and first power-up
Wiring the CyberMax series amplifier is easy, just make sure you read the previous chapter and setup antenna, cable and
exciter propetly.

- Make sure your antenna is ok (low reflected power).

- Now connect the antenna cable to the amplifier. Even better is to use dummy load, if you have it.

- Connect the mains cable to the amplifier (do not power up yet)

- Connect the jumper cable between amplifier and signal generator / exciter

- Now power up the amplifier and wait for it to boot-up. It will wait in stand-by until RF signal appears.
- Set desired power in percentage with the big rotary button. Maybe 25% for a start.

- Power up the exciter and make sure it is set correctly (set expected drive power)

- If necessary disengage the stand-by mode (flip the switch at the front)

- Wait for the amplifier to ramp up the power to 25%.

- Let it run for some time. If everything looks good you can increase power to 50% or 100%.

- Make sure there is no unexpected above-normal heating of connectors, coax or anything else.
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Menu system and settings

LCD control module - two types

The basic LCD display has with 3 keys. The advanced display is equipped with a rotary encoder instead. The model with
keys has are three push-buttons available for the menu system; UP, DOWN and MENU. By pushing UP or DOWN you
get a change of parameter or a shift of frequency in corresponding direction. Hold any of these keys for a few seconds and
the jumps will increase to 500 KHz. The new frequency is saved automatically. The third button (MENU) gives you an
option to select and setup many of the options and DSP functions of this unit. Note that for most users setting frequency
and power are the two important/useful settings, leave the rest alone at default. Default setting is depicted with [D].

Units with rotary encoder have the same menu system. The difference is that for UP and DOWN you have to rotate the
knob in the corresponding direction. For MENU you have to push the rotary button. Two more things, the rotary button
version has password protection (you can lock the display). Also, position of frequency and power menu are exchanged.

LCD control module menu system

The rotaty button is used to change parameter values. In normal mode the LCD simply shows the output power and other
parameters depending on view you select. Menu system can be entered by repeatedly pressing this rotary button which
brings up the following menus: <AUTO FAN TEMP >, <VIEW SELECT>, <LCD CONTRAST>, <ALARMS
UP/DWN>, -><CURRENT ALRM>, -><TEMP ALARM>, -><SWR ALARM>, -><U AMP ALARM>, -
><DRIVE LIMIT>, <OUTPUT LIMIT>, <FIRMWARE VER>, <SET PASSWIRD>, <RAMP UP/DOWN>.
Pressing the UP or DOWN key selects the desired parameter and allows you to modify its value. Another press on the
MENU key and you’re back to the normal mode. Note that all these settings except power and frequency are already set as
they should be so changing them should not be necessary and is not recommended.

Changing output power:

Shown with Display0 selected as view type. Simply trotate rotary button LEFT/RIGHT to set output power in %o. The
output power is shown in top right field. The drive power is shown in left bottom line. Amplifier temperature is shown in
bottom right corner in degrees Celsius.

Fig. 3: Setting power, the power is set to 100% here, shown view type is display0

<AUTO FAN TEMP>
Select the temperature at which the fan will automatically turn on. You can also set it to run all the time or never turns on.

Fig. 4: Setting amplifier temperature at which the fan turns on automatically
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<VIEW SELECT>

This unit is capable of displaying a number of various parameters. Since the LCD real-estate is limited to 2x16 or 4x16
characters depending on the model we prepared a number of pre-programmed views that only show a selected number of
parameters. We recommend that you explore these options yourself but we are giving you some hings below:

- [Uptime D:H:M] — This view shows how long the transmitter has been operating without mains power going out. It is
sometimes useful in diagnosing mains power failures.

- [Auto Scroll]D — This view shows each of the possible views for a short while and then moves on to the next in an endless
loop. This way you can see all the relevant parameters without having to go through the menu system to change the view
type; you just have to wait a few seconds for the view to change. Auto scroll is a recommended setting.

Fig. 5: Setting mode to stereo

<LCD CONTRAST>
Select for the best visibility. Contrast is slightly affected by ambient temperature and you can adapt it to your needs here.

Fig. 6: Changing contrast

<ALARMS UP/DWN>

This is a gateway/entrance into to a group of settings. This was done to group similar settings into sub-categoties and make
setup easier. These settings all affect sensitivity of the alarms. To enter sub-menu of settings you have to press UP or
DOWN key (or turn rotary button up or down). Once inside sub-menu continue pressing the MENU key until you get to
the desited setting. Settings listed inside <ALARMS UP/DWN> are listed below:

Fig. 7: Gateway to submenu dedicated to Alarms

<CURRENT ALARM>
You can set the sensitivity of amplifier current alarm here. We recommend you set these according to your amplifier. Current
meter accuracy is not very high so allow for some tolerance. Some models don’t have current meter enabled.

Fig. 8: Current alarm
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<TEMP ALARM>

You can set the sensitivity of temperature alarm here. We recommend you set these to 70-80 degrees Celsius. A propetly
installed unit with a tiny fan will typically run at 55 degrees C at maximum output power. This alarm applies to externally
sensed temperature if you are using external filter or directional coupler connected via DIGIAMP.

Fig. 9: Temperature alarm.

<SWR ALARM>
You can set the sensitivity of software driven SWR alarm here.

Fig. 10: Temperature alarm

<U AMP ALARM>
You can set the sensitivity of amplifier supply voltage alarm here. We recommend you set these according to your amplifier.
Usually this is around 50V. This alarm only wotks if you use PCS LPF 6000/7000 filters with voltage sensot.

Fig. 11: Amplifier voltage alarm

<DRIVE LIMIT>
You can set the level of input drive at which the gain of amplifier will fall once this level is reached. This can help protect
against excessive driving of amplifier.

Fig. 12: Drive power limit
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<OUTPUT LIMIT>

It is possible to set a limit power level (for example 500W) and amplifier will try to reduce its gain if needed to prevent
overdtiving;: it ensures constant power even if drive power is fluctuating. This is disabled by default to prevent tinkering with
the settings by unauthorized personnel; you can enable it by installing a jumper (contact support for help).

Fig. 13: Output power limit

<FIRMWARE VER>
This option allows you to display current LCD module firmware version.

Fig. 14: Firmware version

<PASSWORD>

Rotary display version of the display also lets you lock the display with a password. For this to work you have to install
LOCK jumper to pins marked LOCK on the LCD display. Anytime you want to do something with the display you will
have to enter password first. The LCD stays unlocked for about a minute after that.

Once you enter this sub-menu you will be able to change the highlighted number with the up/down keys or rotary encoder
up/down. Once you’re happy with the highlighted number you can move on to the next one by pressing menu key. Starting
from the left you slowly move towards the end until all numbers are changed. Default password is 000.
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WINDOWS CONTROL PROGRAM - CyberMaxAmp+ v4.1

SOFTWARE INSTALLATION AND COMMUNICATION SETUP
Software installation and setting up connection via serial COM port or USB port are described in Appendix I.

COM PORT SETUP
Select cotrect COM port here.

rﬁ CyberMaxAmp+ Setup u

Communication port settings

COk port; IEEIM 4 vI

Fig. 15: COM portt setup.

The selected COM port must match the COM port detected under Device Manager. To open device manager, enter
“Device Manager” into search box in Windows, than click Device Manager:
b e o
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Fig. 16: COM port in device manager must match the one in CyberMaxAmp program.
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CyberMaxAmp+ program explained
Main amplifier parameters are presented in this dialog, they are described below:

CyberMaxAmp+ v4.L I — T =
ybel mp

=

»80deaC(Default) -
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OVER-CURRENT | | RF DVERDRIVE
Update amplifier ALAHN ALALM
—
(— Readsta: [

Fig. 17: Amp]iEer setup

Ampilifier output power
Set power in % here, from 0 to 100%.

Alarm levels
You can set values at which various alarms trigger.

Output power and reflected power
Shows output and reflected power in watts.

Update amplifier button
Click to send settings to the amplifier

Systray
Click to send program to tray where it stays hidden until you need it.

ToTray at start
Check To tray at start checkbox to start the program minimized in system tray.

Auto read status
Check this box to activate automatic continuous hardware status reading.

RF amplifier status
Shows various currents and voltages inside the amplifier.

Alarm indicator buttons (SWR ALARM, PSU T ALARM and others)
These light-up when an alarm is triggered in the amplifier. Must be connected to amplifier and auto read enabled for this to
work.

Firmware version
This is the firmware version of your FM transmitter board. For this to display you need to read data from the transmitter at
least once (Read TX or Auto read TX).

Update logo
Changes the welcome text when you power-up the amplifier. This feature is experimental so we don’t give you any warranty
for changing logo — welcome text.
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Troubleshooting

We hope you'll never get to this step. We all know bad things happen but do not despair!l MAX PRO 6000+ series exciters
are protected with a fuse, SWR and TEMP protection. Fuse is the first thing to check. Make sure your coaxial cable leading
to the transmitter or antenna is not shorted or open. Next check the troubleshooting table on the next page. If you have
problems you cannot solve yourself, please see our website for contact information and support resources in our forum.

Do you think you can handle it ??

Fig 18: So, do you think you can handle it? We think you sure can!
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Everything appears normal, but there
is no RF power

1. Wait a few more seconds, amplifier need about 20 seconds to get their power to full

2. Maybe one of the alarms was triggered and power was reduced, try to power off and
power back on, whenever an alarm is triggered power may be reduced until you power

off and back on

RF output power is too low

1. Check the set power (in %)

2. Maybe one of the alarms was triggered and power was reduced, try to power off and
power back on or wait a few minutes for power to recover.

3. Find out which alarm was triggered, maybe your unit is over-heating or your antenna
(SWR) may be way off. Let the unit cool off and ensure proper cooling in the future.
Perhaps you adjusted TEMP ALARM or another alarm too low, set it slightly higher.

4. Exciter or driver may be too weak.

5. Power limit may be set too low (it is shown at power-up time)

LCD  display keeps showing
TEMP/SWR error warning

1. Unit is probably over-heating or your antenna is faulty. Let the unit cool off and
ensure proper cooling in the future. Perhaps you adjusted TEMP ALLARM too low, set
it slightly higher.

2. It is very likely that your antenna is not working correctly, check cable and check
SWR. You may need to adjust SWR ALARM slightly higher (but first make sure your
antenna and cable are OK).

Unit blows fuses and draws excessive
current

You may have burned the output transistor.

Table 3: Troubleshooting amplifiers
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Appendix A -10 board and PC remote control

Software installation
Download the latest CyberMaxAmp+ setup file from our website. Software and manual are available in our forum.

Once you have the setup file run it and install the program on your computer. This process is very straight-forward and
should only take a few minutes. Wait for the installation to complete and click Finish when done. Follow instructions on the

stallation program x|

Welcome ta CpberMaxFh+ 3.0 installation program Setup
pragrann. This program will install Cybertd axFh + 3.0 installation
PIOGIAM 0f Your computer

Itiz strangly recommended that pou exit all \Windows programs
befare running this Setup Program

Click Cancel ta quit Setup and close any programs you have
running. Click Mext to continue with the Setup program.

WARNIMG: This program iz protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted ta the maximum extent possible under law.

Cancel

Fig. 19: Setup is about to start

Fll CyberMaxAmp- val : S— [

Eile

1 7 FRF amplifier stat
Univerzal RF amplifier contral board e 20C
s Amp. temperature:
Amplifier output power

— PSU temperature: 20C
OFF 28% Bl 7E% 1003
Amplifier current 1 0.0A PCS

Alarm levels () 2020 by PCS Elektronik d.o.o.
Amplifier current 2. 0.0A v pCs-electionics. com

Reflected power alarm: »50w -

o Uptime [D/H Ad]:
Amplifier temperature alam: |3 80degC(Defaull] + Amplifier current 3 0.0A
el BT 0000D:00H:00M
PSU voltage alarm: B0V = Amplifier current 4 0.0A Power limit:

Ovver-current alam: 99,04 - el e i 0.0V 9999W
Firmare wersion
Fan aclivation temperaturs: | >40deaC[Defaull] ~ A o) ’W

Dutput power and reflected power Amplifier voltage 2 0.0V Loga setup

Please note that sach

Output povver: Reflected power: el e o 0.0v line can ony accept
0.0W

‘0.0W 16 characters!
SwR AMP T PSUT Lgliie];
(TS ALARM | |ALARM ALARM PCS Electronics
Lago line2:
OVER-CURRENT | | RF OVERDRIVE [<<CYBERMAX P>
Update amplifier ‘ Systray | ALARM ALARM

Update Logo text

[ Tohsysisin Featot: R

Ready

i*‘l,g 20: CyberMaxAMP+ remote control software

As you can see this program lets you control all the parameters of your FM transmitter including RDS parameters. It also lets
you read all of the available information, such as output power, temperature, frequency, uptime etc. (you cannot read the
RDS data, we are working on adding this functionality at some time in the future).
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Once the installation is done you are ready to start the program. But before you do please establish physical connection
between the transmitter and the PC, configure the COM port and take a note of the COM port used.

Using existing COM port

If you want to use the RS232 cable to connect to the transmitter board, connect the RS232 10 board and connect the RS232
cable to your computer. In this case the COM port to be used will usually be COM1 or COM2. Please note that our
CyberMaxFM transmitters usually ship with only USB port active so to use RS232 you will have to open the cover and
switch to RS232 internally. 99% of people nowadays prefer USB so this is not really a problem. Modern computers don’t
even have COM ports.

Installing USB driver (only for USB 10 board)
Download the USB COM pott driver, you can find it here:

http:/ /www.pcs-electronics.com/phpBB2/viewtopic.php?t=2505

Now run the setup file. Wait for the following screen (or very similar) to appear and select the installation directory (best left
alone at default location). Click Install and wait for the installation to finish.
& PCS Electronics I0 board USB,/COM port Driver Installer” E
% PCS Elektronik d.o.o.
PC5 Electronics 10 board USE/COM port

Installation Location: Drivet Yersion 4,40

I Ci\Program Files\PCS 10 BOARD

Change Install Location.. . | I Install Cancel

Fig. 21: Installing USB driver

Configuring USB driver
In Windows go to Start > Settings > Control Panel > System > Hardware tab > Device Manager (This can vary depending
on your Windows version). You should have something like this on your screen at this point:

1ol

Ele Action Wew Help
«-> m82a

=
4 Computer
Disk drives

Display adapters

2 DVDICD-ROM drives

{2 Floppy disk controllers

14 Fioppy disk drives

{9 Human Inteface Devices

=) IDE ATAJATAPI cantrollers

58 Imaging devices

2 Keyboards

*) Mice and other pointing devices

f Manitors

EB Nebwork adapters

E1-4} Other devices

|G PC Camera

B, Ports (COM&.LPT)

| Commurications Port (COML)

-/ PCS USE-COM port (COMS) g

i 7 Frinter Port (LPT1)

B Processors

=1 5CSI and RAID controllers

. sound, video and game contrallers

< Storage volumes

System devices

cé Universal Serial Bus controllers

[
Fig. 22: Configuring Com port for USB driver

Take note of the COM port number here, you will need it later to configure the COM port inside CyberMaxFM+ windows
control program. If you wish to change this port right click on the PCS USB-COM port and select Properties. Now select
the Port settings tab and click Advanced. Note you can set the COM port number as you wish:
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Advanced Settings for COM5 .

— Lse FIFD buffers [requires 16550 compatible UART E

oK

2%
Select lower settings to correct connection problems.
Cancel

Select higher settings for faster performance.
Defaults

Beceive Bulfer: Low (1) J High(14]  [14]
: ; . i

Tranzmit Buffer: Low [1] J High [1E8]  [1E]

COW Port Number: | COMS 'l

Fig. 23: Configuring Com port for USB driver

Setting up com port in CyberMaxFM+ program

The only setup required is minimal. Start the CyberMaxFM+ program, the icon should now be on the desktop. Now click
File and Setup. The following window will open. You can set COM port manually or you can use the Autoscan feature.
Make sure to set FM Transmitter type cotrectly (4.0 for new versions of MAXPROG000 series) and make sure the exciter
boatd is turned on! A short guide for manual settings: read above and make note of the used COM port. If you are using
USB it will usually be COMS5, when using RS232 it will usually be COM1 or 2. You can use Communication test tool to
verify the selected COM port.

4~ CyberMaxFM+ v5.0 Setup @

Communications preferences
. Comrunication
COM port: | COM 1 - test tool
Autoscan

Fig. 24: Set COM portt to 1 or 2 for RS232 10 board
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Appendix B - Setting up remote control via Ethernet

Software installation
Download the latest EthernetVirtualPort.exe from our website. You can find it here:

http:/ /www.pcs-electronics.com/phpBB2/ viewtopic.phprt=2268

Once you have the driver run the setup file and install the program on your computer. This process is very straight-forward
and should only take a few minutes. Wait for the installation to complete and then start the program.

Connect the amplifier to your network via Ethernet cable. The Ethernet adapter is setup to accept IP from your routet’s
DHCEP server. It is possible to setup Ethernet adapter with fixed IP or to login directly to ADSL modem. If you need MAC
address of the Ethernet adapter open the cover of the unit and look at the Ethernet adapter, the MAC address is shown on
the adapter. Now create and configure a connection between the PC and CYBERMAXAMP+ as shown below. Note the IP
will differ, but make sure the port is set to 5005!

& Edit @ Delete a Delete all @ Help @ Exit

- Serial to Ethernet Server | © create Connection | ¢ Edit Connection |

- COM3 [Client]
CoMm3 [Client] [

Update

:Type | Connection prefs | Signal lines I F'rquSecurityl

Select connection type you want to create
Share serial port for incoming connection (Server)
@ Connect serial port to remote host (Client)
Share serial port using UDP

Select port type you want to create
Create as virtual serial port

Select Serial Port: | comz -
Strict baudrate emulation

Remote IPIHost name:  192.168.0.110 . 5005 Add

Use a different port to receive data:

5000

MOTE: Ifyou choose 2 and
Eadmees Pot more IP’s TELNET protocol
192.168.0.110 5005 will be unavailable!

[ Load list ] [ Save list

ig. 25: Setting up Ethernet connection for CYBERMAXEM+, screen 1
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y Edit @ Delete & Delete all @ Help @ Exit

- Serial to Ethernet Server |@ Create Connectionl £ EditConnection |
- COM3 [Client]

COM3 [Client] [ Update

Type

Connection port settings
Connect to remote end only when local virtual port is open

onnection prefs | signal lines | Proxy / Security|

Do not buffer size data for fast response (disable Nagle algorithm)

On error retry to establish connection every 5000 msec

Default port settings: &

Mone

Metwork protocol settings
) Use Telnet (RFC 2217) @ Use raw data transmission algorithms

Port read access rights: Al -

Port write access rights:  All

[[] send "Keep alive™ every |7

[ Break connection if no activity for |10

ig. 26: Setting up Ethernet connection, screen 2

y Edit @ Delete & Delete all @ Help @ Exit

- Serial to Ethernet Server | i Create Connectionl /7 Edit Connection |
- COM3 [Client]

COM3 [Client] [ Update

| Proxy | Security|

Port signal lines states when connection is not established

Data set ready (D3R} Carrier detect (CD).  |QFF
Requestto send (RTS)

Port signal lines states when connection is established

Data set ready (DSR): Carrier detect (CDY:
Requestto send (RTS)

Allow or deny changing certain signal lines states when using Telnet

Allow

Allow

ig. 27: Setting up Ethernet connection, screen 3
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y Edit @ Delete

a Delete all ‘ @ Help @ Exit

- COM3 [Client]

=- Serial to Ethernet Server | i) Create Connecﬂon| ¢ Edit Connection |

COM3 [Client] [ Update

| Type | Connection prefs I Signal lines | Proxy / Security ;

Proxy server settngs
[] Connectto remote server via proxy

S5 i

e

Enable proxy authorization

Proxy

[] Redirect DMNS requests to proxy server

port

ig. 28: Setting up Ethernet connection, screen 4

a Delete all ‘ @ Help @ Exit

Serial to Ethernet Server

=8 COM3 [Client]

Protocol: RAW
Encryption: Disabled

Sent 268 Bytes
Received: 0 Bytes

- Port status: Opened - 14400,
= Connected to 1 from 1

-192.168.0.110:5005 - Conne Select connection type vou want to create

Authorization: Disabled

|@ Create Connecﬂon| & Edit Connection |

- Local COM3 [Virtual-1] COM2 [Client] [ Update

Type | Connection prefs | Signal lines | Proxy/ Security |

Share serial port for incoming connection (Server)
@ Connect serial port to remote host (Client)
Share serial port using UDP

Select port type you want to create

Remote IPHostname:  192.168.0.110 . 5005

Use a different portto receive data:  [soon

192.168.0.110 5005 will be unavailable!

MOTE: If you choose 2 and
IP addi Port
SOCESs g more IP's TELMET protocol

Select Serial Port Create as virtual serial port
) b Strict baudrate emulation

| Loadlist | |

Save list

ig. 29: Setting up Ethernet connection, overview
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Appendix C - Universal ampilifier control board layout

Main board layout
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Fig. 30: Universal amplifier control board v4.0
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Ref.

Function

A J12 - 17-50V DC mains power supply input

B P5 - Fine adjustment for on-board DC/DC powet supply (12-16V)

C J14 - Output from the on-board DC/DC power supply, 12-16V/2A. Use for fans ot your excitet.

D J15 - Automatic fan, 12V (powered through on-board DCDC). Total current for C+D = 2A max.

E J16 - Automatic fan, 17-48V (powered through ref A)

F J11, Control output. This output is used to control mains power supply voltage or drive power. Explained in
detail later in this manual.

G P1 - Control output minimum power limit. Explained in detail later in this manual.
P2 - Control output maximum power limit. Explained in detail later in this manual.

I J13 - Install jumpers for mode B. In mode B the output gives DC control voltage, 0-5V, rising or falling
depending on J20 (tef J)

] J20 - Control output mode, either tising or falling (ON=RISING)

K J9 - Power supply temperature sensor (Tpsu) — 10K NTC termistor

IL, J10 - Stand-by indicator LED

M J8 - Stand-by switch

N J7 - VU meter header. Connects to VUMAX-1. Shows output power and SWR on 2 of the 4 available LED bar
graphs.

@) P4 - SWR meter adjustment

P P3 - PWR meter adjustment

Q J3 - PWR meter sensitivity adjustment, install jumper

R J5 — Solder pads for external directional coupler (power/swr metet), no need to connect when you use Digiamp
(pes Ipf 5000 or 6000).

S J4 - Bias disable control voltage, either positive or negative. Make sure to check what your pallet needs!!

T Fine tuning for frequency meter accuracy

U J1 - LCD module

\Y% Input power alarm activation threshold

Z J18 - RF input from exciter

X J17 - RF output, going to amplifier/pallet

Y J19 - Frequency meter range selection solder pads. Make sure to set the same range in the LCD module.

A% J6 — Amplifier voltage, connect to pallet supply voltage (after fuse), no need to connect when you use Digiamp
(pes Ipf 5000 or 6000).

X1 | J2 - Digiamp headet, carties all relevant signals from PCS LPF 5000 PCS LPF 6000 filter boards (they include

current meter), greatly simplifying design and assembly.

Table 5: Description of various elements of the Universal Amplifier Control Board v4.0
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LCD modulel
LCD control
soldering over

ayout
module is pretty simple and self-explanatory, but let us have a quick look, note you can disable keys by
the “Lock Keys” solder bridge:

DO00002E 2 $D00000
B [eTeel |,

’ oooooog2

00000

(00

£ r
006 gé&

Q

=]

7 Buz1

6} DDy OHzxe 1O =0
I Oe 103 o
% O-fiex HO

Fig. 31: LCD module layout, front and back

[ 1

FRONT

PANEL | FRONT PANEL

DISTANCERS

| LCD DISPLAY

UuP, DOWN
& MENU

IHNNRRRREEE
e |

BOARD

LCD MODULE

I ]
]

DISPLAY BOARD AND KEYS ASSEMBLY

Fig 32: Installing display board into an enclosure, side view

Reference ‘ Function

1,F UP key

2,G DOWN key

3,H MENU key

4,B POWER indicator LED. Illuminated whenever you turn on the excite.

5C ERROR indicator LED. This LED is activated when RF output stage is NOT active. For example,
whenever if temperature protection is activated, this LED illuminates and RF power is reduced.
Important: This LED is also illuminated whenever you change frequency as the control unit turns RF
power off until adjustments ate finished and VCO is locked. In such case this does not signal a problem
with temperature or SWR.

6,7 Mounting screws, M2.5 metric screw is to be used here.

8 LCD module, with backlight

A 14-pin connector for flat cable going to the RF board

D Microcontroller with software

E Connections to the IO board (RS232 or USB)

Table 6: Description of vatious elements of the LCD display module
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RF and LCD module drill template/cutout
LCD control module is pretty simple and self-explanatory, but let us have a quick look;
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Fig. 33: LCD module cutout and holes, all measurements in mm
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Fig. 34: Drill template for main board
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Appendix D - How does it work?

The primary task of the universal control board is to facilitate control of output power and help protect and monitor the
amplifier. There are generally three ways to control the amplifier’s output power:

- by varying its drive level (either by inline adjustable attenuator or by changing exciter output power)
- by varying the gain of the amplifier (usually by moving its working point).
- by varying its supply voltage (requires adjustable power supply)

Controlling drive power works very well for amplifiers operating in linear mode, but such amplifiers are almost never used in
the output stages of FM band amplifiers due to poor efficiency and large amounts of generated heat. When you reduce drive
level of a typical fm band amplifier you may at some point experience instability and tise of spurious output. Oscillations can
even lead to premature failure of the final stages. This method is definitely not the best for FM radio and offers only limited
range of reliable control.

Controlling ob bias point has its shortcomings as well, it can also lead to instability and its range of control is also limited.

Controlling of supply voltage enables full control of power practically down to zero. You may need to use it in tandem with
controlling of drive power to prevent saturation (when used in linear mode — TV for example).

As you can see the best results can be obtained by controlling supply voltage to the amplifier. This guarantees power
efficiency (no unnecessary heat generated in low power modes), stability and good control virtually down to zero watts
output. Universal Amplifier Control Board v4.0 supports this mode of control of the amplifier, but it can also be used for
the other two modes. This manual will show you how to implement all of these modes.

The block diagram of the amplifier control board in a system is shown below. It is simplified as the actual block diagram
would be too complex for this manual. Only the basic building blocks are shown and briefly explained one by one.

MAINS
VOLTAGE
110-240V

A 25-4000W

S5@— ]
TEMP sensor

12vn190 FAN AMPLIFIER 2
@ CONTROL BOARD

9
48V AUTO FAN

LCD module

[

4
)
[}
()

RF drive
Fig. 35: Block diagram of the Amplifier Control Board v4.0
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Reference ‘ Function

1 Adjustable mains power supply

Universal amplifier control board v4.0

FM amplifier under control

L.CD control module

5000 or 6000 seties filter from PCS Electronics

RF drive

On-board 12V power from on-board DCDC converter, 2A max (including 12V fan)

2
3
4
5 TEMP sensor, 10K N'TC tesistor
6
7
8
9

Automatic 48V FAN

10 Automatic 12V FAN

Table 6: Description of vatious blocks of the Universal Amplifier Board v4.0
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Controlling the power

As we established the most appropriate method of control is by varying the supply voltage of the mains power supply. Most
mains power supply units have a trimmer that you can use to set the output voltage. You can remove that trimmer and

connect two leads to the control board header J11 (F).

e AMPLIFIER
E— .. CONTROL BOARD
MAINS 4  Lcp module
VOLTAGE )
110-240v o | |
o

Fig. 36: Block diagram of the Amplifier Control Board v4.0

There are mains power supply units out there that have dedicated control voltage input, typically this control voltage needs to
be in the 0-5V range. You can connect header J11 (F) directly to this control voltage input. In order for this to work you
have to install the two jumpers J11. This mode of operation is called mode B.

Another thing to consider is that with some mains power supplies the output voltage rises proportionally with the control
voltage and with other it is inversely proportionally to the control voltage. You can compensate for this with J20 (J). It lets
you select falling or rising mode.

You can also use control voltage (mode B) to control adjustable attenuator. This is usefull in linear mode applications, such
as TV amplifiers. Low power adjustable attenuators are relatively easy to construct.

For more advanced users here is a diagram of the control circuitry.
+5V

| Mode B

P2

MAX POWER
J11 (F)
Control voltage o
or F.
variable Q
resistance P1

MIN POWER

Mode B

o o—

Fig. 37: Diagram of the control CiIC:.].itl‘y of the Amplifier Control Board v4.0
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Appendix E - Wiring the Ampilifier Control Board v4.0

Temperature sensors
Control board supports two temperature sensors. Amplifier temperature sensor and second sensor, which can be used either
for monitoring power supply temperature or monitoring some other parameters.

Amplifier temperature sensor is connected via the DIGIAMP (J2) interface and the actual sensor is located on the PCS LPF
5000 or 6000 filter boards. If you do not want to use the PCS LLPF 5000 or 6000 you can also connect amplifier temperature
sensor to the DIGIAMP header manually. What you need is the 10K NTC resistor. Connect one end of this resistor to the
TEMP pin and the other end to ground. The pinout of the DIGIAMP header is printed on the main board of the
CONTROL BOARD V4.0. , use the TEMP pin.

Second temperature sensor can be connected to K (J9). It is the same 10K N'TC resistor. You can set alarms for both of the
temperatures.

DIGIAMP interface
The digiamp interface greatly simplifies assembling an amplifier or transmitter. It easily connects to the PCS LPF 5000 or
6000 filters. Exact pinout is printed on the board. This 14-pin header connects the following lines:

- Amplifier current

- Amplifier supply voltage

- Measured Power and SWR lines
- ALC (used only for exciters)

- +5V and GND

Standby switch (J8) and LED (J10).
You can connect a switch with built-in LED diode here. Whenever you activate standby mode the supply voltage drops and
bias disable is activated. Makes it possible to quickly disable RF output.

BIAS DISABLE output

Most pallets have bias control inputs, this input is designed to shut off the pallet by altering the work point of the amplifier.
Bias disable function in control board helps shut off power either in standby mode or in alarm conditions (excesive SWR,
temperature, excesive drive). Two voltages are provided here, positive and negative. Depending on the pallet type used you
can use one ot the other to disable the pallet under control.

With many pallets just pulling the bias disable input may be sufficient. To do this pull the bias disable low with the help of a
small NPN transistor or N-Fet. To shut pallets off completely you may need to pull bias disable slightly to the negative. You
can do this with the negative bias disable output.

To get the exact voltage needed feel free to use resistors, diodes/zener diodes or a simple NPN transistor.

ON-BOARD attenuator
Using a small attenuator at the input of an amplifier is recommended and levels up the matching between the exciter and the
amplifier. The on-board attenuator can take about 5-7W of power and also supplies a small sample of the signal to the
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frequency meter. If you do not wish to use it draw a small sensor wire from the RF input of the control board to the RF
input of the amp (just couple it loosely via 1pF-10pF capacitor depending on used frequency band).
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Appendix F - Warranty and legal info

Warranty and servicing!

Within one (1) year of receiving your order, if any product proves to be defective; please contact us via e-mail or our
feedback form. Please DO NOT ship the product back to us without contacting us first and receiving return instructions.
After we receive the defective merchandise, we will test it if need be, and we will ship back to you a non-defective
replacement product. Please note that this doesn't cover final RF transistor as it can be damaged by using defective or
pootly matched antenna. An exception is as well any mishandling or abuse by the customer. If the product is defective, you
will receive a replacement. If you choose to return the defective item, rather than replace it, we will charge a 20% restocking
fee and your original shipping and handling charges will not be refunded. The return of the product is at your expense. We
believe that this is a fair policy because lower overhead results in lower prices for all of our customers.

Legal info

It may be illegal to operate this device in your county. Please consult local authorities before using our products! PCS
Elektronik d.o.o. is not responsible for any damage to your PC arising from use of this product and will not be held
responsible for any violation of local laws pertaining to the use of this product. It is entirely your responsibility that you
make sure you operate in accordance with local laws and/or regulatons.

Limitation of liability

To the law, in no event shall PCS Elektronik d.o.o. or its suppliers be liable for any special, incidental, indirect, or
consequential damages whatsoever (including, without limitation, damages for loss of business profits, business interruption,
loss of business information, or any other pecuniary loss) arising out of the use of or inability to use the PRODUCT, even if
PCS Elektronik d.o.o. has been advised of the possibility of such damages. In any case, PCS Elektronik d.o.0.’s entire
liability under any provision of this agreement shall be limited to the greater of the amount actually paid by you for the
PRODUCT or U.S. $5.00; because some states and jurisdictions do not allow the exclusion or limitation of liability, the
above limitation may not apply to you.

Also available from www.pcs-electronics.com
We also carry a big range of:

- FM transmitters in assembled and KIT form

- TV transmitters in assembled and KIT form, VHF and UHF

- AM transmitters with extremely clear modulation (PWM design)
- Vatious accessories for professional and hobby FM radio stations

- A large assortment of hard to obtain RF components (RF transistors; MRF, 2SC, coils, silver plated wire, coaxial cable,
capacitors, quartz crystals and many others)

- PC based FM transmitters (PCI MAX pc based FM transmitter turns your PC into a radio station)
- A large number of beginners guides to get you started

- A large selection of free schematics is as well available at our website.

If you can’t get much range with your homebrew antenna, have a look at these: http://www.pcs-electronics.com
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Jurn your PG into a Radio Station!

Simply plug a card into your PC and you're ready to broadcast! Lets you control putput
power and frequency with & simple click of the mouse! Broadeast Mp3s across your
yard, gallery, or use it s @ small scale community radio.

This is not &ll we offer! We also currently stock emglifiers, high-guality links, transmitters, frequency meters, antennas,
filters, power supglies, coaxal ceble and even some HAM equipment. Sign up for @ newsletter to receive special desls and
discounts. check prices and place your order online.

Revisions and errata

V1.0 (August,2020): Release version

Please report any errors you see in this manual, you will be helping us and many other users out there. Thank you!

Brought to you by PCS Electronics, www.pcs-electronics.com



Index

block diagram, 7 menu system, 11

LCD module layout, 5 module drill template, 6
Lock Keys, 5 Technical specifications, 2
Main board layout, 3 Troubleshooting, 14

32



