Amplifier Control Board v3.0
Universal high performance RF amplifier control board

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

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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Introducing the Universal Amplifier Control Board v3.0
Next generation of our amplifier control board with numerous hot new features

W

hatever brand or model your current RF amplifier module might be, this controller board is sure to please
you. It lets you monitor frequency, output power, drive power, SWR, amplifier supply current, supply voltage
and 2 temperatures. Sounds impressive? The list goes on; it lets you control output power, set fan activation
temperature and several alarm levels. Did I mention it also allows for remote control via RS232 or USB? And
yes, it also provides LC-filtered 13-15V DC voltage for your optional exciter and fans.
What makes this Universal Amplifier Control Board so great?

- Built-in frequency meter
- Enables power adjustment virtually from zero to full power without causing instability
- Supports up to 2KW modules (ask for more, if needed).
- Supports 17V to 55V DC mains power supply models (can be expanded for more).
- Provides 12-16V from 18-52V DC (really convenient for exciter module or stereo encoders)
- Automatic FAN activation at adjustable temperature.
- Power, SWR, voltage, current, drive power and temperature read-out.
- Remote monitoring available for Windows, communication protocol is available for free.
How is v3.0 better than v2.0?

- Built-in frequency meter now covers 0-999MHz and supports, FM radio, TV, ham radio and other services.
- Complete redesign of the main board, with practically rewritten software.
- More power adjustment steps (smaller steps).
- Full PC remote control via USB or RS232
- Supports up to 2KW modules (1KW before).
- Supports 17V-55V mains power supply units.
- Slow power up (soft start), slow recover from alarms
- Falling/rising mode selection to cover all PSU types available
- 2 temperature meters with two temp alarms
- Current meter with current alarm (requires sensor)
- RF drive bar graph with alarm
- Provides positive and negative bias disable signals
- Three levels of directional coupler sensitivity
- Supports Digiamp interface (same as max pro exciters
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Technical specifications:

- On-board 15V DCDC converter: 2A max
- SWR/POWER meter range: 0-2KW (can be expanded if needed)
- Frequency meter: two ranges, 0-50MHz and 50-999MHz, requires about 500mW of RF drive power
- Current sensor: Use our LPF 5000 or LPF6000 filters, these use ACS713 with a buffer , 0-20A
- Supported types of amplifier control: PSU control via DC control voltage or variable resistance, rising and falling
- Over-current protection
- PC Board Size: Same as MAX PRO 2000+/3000+/4025+, 100x125mm
- 12V auto fan specifications: 2A max (20W fan max) .
- 24/48V auto fan specifications: 2.4A max (100W fan max at 48V).
- Bias disable voltage, positive: +10…+15V, via 100R series resistor
- Bias disable voltage, negative: -8V…-15V, via 100R series resistor
- On board attenuator: By default setup to 1dB, 7W max (you do not have to use it)

Thank you for purchasing Universal Amplifier Control Board v3.0

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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Universal amplifier control board v3.0 board layout
Main board layout

Fig. 1: Universal amplifier control board v3.0
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Ref.

Function

A

J12 - 17-50V DC mains power supply input

B

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

C

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

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.

H

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 (ref J)

J

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

K

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

L

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.

O

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 meter), no need to connect when you use Digiamp
(pcs lpf 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

V

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.

W

J6 – Amplifier voltage, connect to pallet supply voltage (after fuse), no need to connect when you use Digiamp
(pcs lpf 5000 or 6000).

X1

J2 - Digiamp header, carries all relevant signals from PCS LPF 5000 PCS LPF 6000 filter boards (they include
current meter), greatly simplifying design and assembly.

Table 1: Description of various elements of the Universal Amplifier Control Board v3.0
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LCD module layout

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

Fig. 2: LCD module layout, front and back

Fig 3: 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 exciter.

5, C

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 are 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 2: Description of various 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;

Fig. 4: LCD module cutout and holes, all measurements in mm

Fig. 5: Main module drill template, all measurements in mm, all holes are for M3 metric screws. We recommend metal spacer under the DCDC converter IC
(The one with 5 legs). Holes are identical to those in MAXPRO3000+ and MAX PRO 4025+
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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 rise 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 v3.0 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.

Fig. 6: Block diagram of the Amplifier Control Board v3.0
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Reference

Function

1

Adjustable mains power supply

2

Universal amplifier control board v3.0

3

FM amplifier under control

4

LCD control module

5

TEMP sensor, 10K NTC resistor

6

5000 or 6000 series filter from PCS Electronics

7

RF drive

8

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

9

Automatic 48V FAN

10

Automatic 12V FAN

Table 3: Description of various blocks of the Universal Amplifier Board v3.0
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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).

Fig. 7: Block diagram of the Amplifier Control Board v3.0

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.

Fig. 8: Diagram of the control circuitry of the Amplifier Control Board v3.0
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Wiring the Amplifier Control Board v3.0
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 LPF 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 V3.0. , use the TEMP pin.
Second temperature sensor can be connected to K (J9). It is the same 10K NTC 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 or 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 and frequency meter

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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Using the Amplifier Control Board v3.0
Lcd control module

Basically there are three push-buttons available for the menu system; UP, DOWN and MENU. By pushing UP or
DOWN you get 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.
Lcd control module menu system

The UP and DOWN keys are used to change parameter values. In normal mode the LCD simply shows the frequency and
power or whatever view you select. Menu key can be used to enter the menu mode, repeatedly pressing this key brings up
the following menus: <AUTO FAN TEMP>, <F METER RANGE>, <VIEW SELECT>, <SWR ALARM>, <AMP
TEMP ALARM>, <PSU TEMP ALARM>, <CURRENT ALARM>, <LCD CONTRAST>, and <FIRMWARE
VER>. 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

Simply press the UP/DOWN button to change power. Power setting will go up/down. Selected setting is displayed on the
LCD as a line of squares. Think of this setting as an accelerator (gas) pedal in your car. Think of the power in watts that is
shown on the LCD as the speed meter in your car. For example, when no drive power is applied you can set power to full,
but power meter will still show zero watts.
Note: UP/DOWN keys change power also when you have set a view type which does not show set power output.
<AUTO FAN TEMP>

This setting allows you to set automatic fan activation temperature. Select desired activation temperature with the
UP/DOWN keys and press MENU key to exit the menu system and return to normal operation.
<F METER RANGE>

Frequency meter covers two bands, 0-50MHz and 50-999MHz. Whichever band you select make sure to select the same
band with J19 (Y).
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<VIEW SELECT>

Control Board v3.0 is capable of displaying a number of various parameters. Since the LCD real-estate is limited to 2x16
characters we prepared a number of pre-programmed views that only show a selected number of parameters. At the time of
writing these views were available:
- [Freq+SetP+Pwr] – This view shows frequency, set power and measured output power
- [Fr+Ie+Te+Ue] – This view shows frequency, Exciter output stage current, exciter temperature and exciter supply voltage
- [Po+Pr+Uamp+Ta] – This view shows output power, reflected power, amplifier supply voltage and amplifier temperature
- [Po+Pr+Uamp+Ia] – This view shows output power, reflected power, amplifier supply voltage and amplifier current
- [Auto Scroll]D – This is the default view, it shows each of the above listed views for a short while and than 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.
<SWR ALARM>

This option allows you to set SWR alarm level.
<AMP TEMP ALARM>

This option allows you to set AMP temp alarm level.
<PSU TEMP ALARM>

This option allows you to set AMP temp alarm level.
<CURENT ALARM>

This option allows you to set current alarm level.
<FIRMWARE VER>

LCD contrast adjustment.
<FIRMWARE VER>

This option allows you to display current LCD module firmware version.

Troubleshooting

We hope you’ll never get to this step. We all know bad things happen but do not despair! 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.
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Fig 17: So, do you think you can handle it? We think you sure can!

PROBLEM DESCRIPTION

POSSIBLE SOLUTIONS

LCD is completely dark.

1. The on-board DCDC 12V power supply is probably set too low. Adjust P5 until
the voltage reaches at least 11V so that on-board circuits can function normally.
2. Make sure 24-48V voltage is connected. Also make sure the P1/P2 trimmers are
set so that the mains power supply is giving out at least 15V (this is the minumum
required for DCDC to give out 12V.

Red LED constantly on

Some kind of alarm is active. If you are not using temp sensor 2, place a jumper
there. Also make sure you have connected filter 5000 or 6000.
Make sure SWR meter sensitivity is not set too high and alarm level is not set too
low. Also adjust P6 (input drive alarm) correctly.
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Appendix A – IO board and PC remote control
Software installation

Look for the installation file on the provided CD or download the latest version from our website. You can find it here:
http://www.pcs-electronics.com/phpBB2/viewtopic.php?t=2470
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 click Finish when done.

Fig. 29: Setup is about to start

Once the installation is done you are ready to start the program. You are now ready to establish connection with the
Universal Amplifier Control board and configure all the parameters.
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Fig. 30: Windows control program

As you can see this program lets you control all parameters of your universal amplifier board. It also lets you read all of the
available information, such as output power, temperature, frequency, uptime etc.
Configuring communications port

The only setup required is minimal. Start the program, the icon should now be on the desktop. Now click File and setup.
The following window will open. If you are using USB make sure to set COM port to 5! When using RS232 please set COM
port to 1 or 2. These settings are usually correct. If not, we will explain the installation and setup process for USB control
cable in more detail below.
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Fig. 26: Set COM port to 1 for RS232 IO board
Installing USB driver (only for USB IO board)

Unzip the archive_usb2comport_driver.zip file that you either downloaded off our website or located on installation CD.
Now run the IO BOARD USB-COM port.exe file. Wait for the following screen to appear and select the installation
directory (best left alone at default location). Click Install and wait for the installation to finish.

Fig. 27: 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:

Fig. 28: 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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Fig. 29: Configuring Com port for USB driver

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

Appendix

B
Appendix B – 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
poorly 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 regulations.
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.o.´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)
- Various 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

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

Revisions and errata
V1.0 (November,2010): Release version

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