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40W/150W/300W/500W DIGITAL FM AMPLIFIER (Nov 2007) 

Now with full digital control with SWR, POWER, TEMP display and SWR protection 
 
 

Our new family of digitally controlled FM amplifiers in rack enclosure finally brings the benefits of all-digital 
control. You can now comfortably set the output power with the UP/DOWN keys and check the SWR, internal 
temperature, RF output power, frequency or supply voltage at any time with a simple glance at the LCD display. 
SWR/TEMP protection is of course included. Look no further if you�re looking for a reliable amplifier with the 
comfort and ease of LCD operated digital control system. 
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Technical specifications: 
- RF Output Power: 0 to 40W/150W/300W/500W (digitally adjustable with UP/DOWN keys), 150W amps typically 
produce up to 200W of RF power 
- Output connector: N 
- Output Impedance: 50 Ohms 
- Input connector: BNC (ask for SO239 or N) 
- Input Impedance: 50 Ohms 
- Input power: approximately 1000mW - 2000mW (more with attenuator) 
- Frequency Range: 85-110MHz 
- RF output ruggedness: SWR protection with reduced power, over-voltage protection, TEMP protection 
- Spurious/Harmonic rejection: Harmonics: -60dB, Spurious: -90dB 
- Power Supply: Mains 110V-240V (50/60Hz), works everywhere 
- Ultra Stable, Ultra Clean Output 
- SWR meter: LCD display 
- RF power meter: LCD display 
- TEMP meter: LCD display 
- VOLTAGE meter: LCD display 
- FREQUENCY meter: LCD display 
- RF EQ function (gain/supply voltage boost at band edges). 
- Uptime counter (hours, minutes). 
- Remote monitoring will be available with an easy upgrade 
- Automatic fan (activated at adjusted temperature; set via LCD module) 
- SWR&TEMP protection: Reduced power with LCD warning, lights RED led, beeps 
- No Expensive Test Equipment Required to setup, no SWR meter required to setup (although one is always 
recommended) 
 
 
Why is this DIGITAL FM AMPLIFIER so great? 
One might think one of the RF amplifier modules would be enough, but reality is often far from that. Just the basic 
coaxial cable wiring represents a major problem to many users. Than there�s the issue of SWR/TEMP protection, 
which most modules don�t offer, and RF power, SWR and TEMP measurement and display on LCD, which is not 
just convenient but often helps monitor operation and eliminate the problem fast or even before it happens. This unit 
supports all that and it also shows mains supply voltage and frequency of your signal. Another strong point is the 
mains power supply, most modules are shipped with PSU that�s just barely able to cope with the load, usually 
quitting after a couple months, or, as Murhpy would have it, just a few days after warranty expires (in the middle of 
the top radio show). A relatively modest additional investment in a better equipment is rewarded by reliable 
operation, convenience and peace of mind. Here�s a quick summary of the benefits: 
- Digital control, you can now adjust output power to a desired value 
- Built-in SWR and RF POWER meter 
- Remote control upgrade will be available soon (RS232 or USB) 
- SWR/TEMP protection 
- Built-in frequency meter and voltage meter (shows mains power supply voltage) 
- No hassle, easy to use 
- Mains operated 
- Over-dimensioned mains power supply 
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Figure 2: DIGITAL FM AMPLIFIER inside out (RF amp, control board, LCD control board and mains power supply) 
 
THANK YOU FOR PURCHASING OUR DIGITAL FM 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! 
 
PCS Electronics team 
www.pcs-electronics.com 
 
BEFORE YOU START... 
Let us clear up some basic things you need to know before we move on. You will find some very useful tips, a forum 
and tips on antennas and hooking things together at http://www.pcs-electronics.com so it's generally a good place to 
check before putting your unit on the air.  
Here is what you need to get our FM AMPLIFIER on the air: 
 
Antenna 
Preferred type of antenna is affected by several factors, but mostly by your transmitting site. In the middle of the area 
you want to cover you'll need an omni-directional antenna which transmits equally in all directions, while outside 
your coverage area you can beam the signal in with a directional antenna. Before going on air get a low VSWR 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). 
You should have realized by now that antenna was, is and will always be a crucial part of the system. Special care 
has to be taken! It is usually a good idea to place antenna away from your transmitter, power supply and audio 

system. If you cannot meet these requirements, you could experience 
feedback and other RF problems. We cannot guarantee proper operation 
of any transmitter/amplifier unless suitable antenna system is used! This 
applies to any transmitter. Interestingly, strong RF field can make CD 
players and other digital devices go bezerk. Try 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. 
 

A PIECE OF WIRE OR TV 
ANTENNA ARE NOT SUITABLE 
ANTENNAS FOR FM RADIO 
EXCITERS! 
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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 carry 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 will lower your effective power out! Use it 
only for short runs. BELDEN makes terrific coax 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�RG-8 and RG-58 have 50 Ohms. RG-59 and RG-6 (Low Loss Version of RG-59) 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 H500 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. 
 
So what is this swr (vswr) everyone talks about? 
VSWR is a measure of how well two devices are impedance matched to each other. Typical radio 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 2.0:1, 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 2.0:1. 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). 
 
RF connectors 
A connector comes between coaxial cable and antenna/RF output connector. You might get it along with your 
antenna, SWR meter or cable. Try to find a good quality RF connector as there are plenty of cheap plastic connectors 
out there. The good ones are usually easily recognized by much higher prices. BNC, N, SO239 and other RF 
connectors and adapters are available at our website and are best ordered together with the amp to make streamline 
installation. 
 
Mains power cable 
Mains cable is not included, but can be obtained in any radio/computer/hardware shop at the cost of about 1 US$. 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. 
 
FM exciter/transmitter  
You need something to drive your amplifier. Any FM transmitter, built for FM broadcasting band with an output 
power of about 1000-2000mW will do. Our exciters can be adjusted to 1W or 4W easily. If you want to use more 
power, use an attenuator or ask us to make one for you.  
 
Finally, if you know nothing or little about electronics, we selected a few books we found extremely well written and 
useful. The links to them are on our homepage.  We suggest you start with the ARRL HANDBOOK, the holy bible 
of amateur radio and electronics in general. It is an extremely valuable resource for anyone involved with RF 
electronics. 
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TROUBLESHOOTING 
We hope you�ll never get to this step. We all know bad things happen. But do not despair! First, our amplifier is 
protected with a fuse and SWR protection. Fuse is the first thing to check. SWR protection should help, too. If you�re 
getting SWR warnings check your antenna installation and make sure your SWR is not high. Also make sure your 
coaxial cable leading to the transmitter and antenna is not shorted or open. If you have problems you cannot solve 
yourself, please see our website for contact information and support resources in our forum.  
 
 
USING THE DIGITAL FM AMPLIFIER (GENERAL NOTES) 
 

 
Figure 3: One of the selectable views for the LCD display - DIGITAL FM AMPLIFIER  
 
- Basically there are three push-buttons available on the front panel. The top two are UP and DOWN while the third 
one is not used in this amplifier. You can set output power by pushing the UP or DOWN key. Adjusted power level 
is displayed as a number of bars (bar graph) in the lower line of the LCD display. Please note that this is a relative 
value, meaning half of the bars may not necessarily mean 50% of output power. However, 50% will always be more 
than 40%, for example.  
- To get an exact feel of the output power, look at the output power reading on the LCD [  0W] on figure 3 above 
means the output power is currently zero. Some other views show power in other views. 
- Some views also show temperature, reflected power (SWR), power supply voltage, frequency (as seen above) or 
uptime in minutes, hours and days. 
- SWR or reflected power (represented with Pref) should be as low as possible. If this value exceeds certain 
adjustable value, the amplifier shows a SWR warning, RED led is lit and output power is reduced until condition is 
fixed. 
- Green LED is always lit and signals power on. 
- Red LED signals high SWR or TEMP and engaged protection circuit. 
 
SWR AND POWER MEASUREMENT FACILITY 
Please be aware that the built-in SWR and POWER meter serves the purpose of monitoring. Its accuracy is affected 
by the exact impedance of the load. Inaccurate power value results can occur when the load is not perfectly matched. 
Also, the built in SWR meter should not be used for tuning antenna unless you absolutely have to. A professional 
SWR/POWER meter should be used for that. Always tune antenna for minimum SWR. Do not try to tune antenna 
for maximum measured power. You will be in effect changing load impedance in a way which causes the power 
meter to display more power than is actually being transmitted, while in reality you will be transmitting less power 
than in ideal circumstances with matched load. 
 
USING THE DIGITAL FM AMPLIFIER (WIRING) 
Wiring the FM amplifier is easy: 
- Connect antenna or dummy load to the N connector 
- Connect exciter/transmitter to the BNC or other installed input connector and make sure you are not driving more 
than 1W (with no attenuator installed) 
- Connect mains cable in the mains socket. 
 
USING THE DIGITAL FM AMPLIFIER (POWER-UP PROCEDURE) 
The proper procedure for using the FM AMPLIFIER is as follows: 
- Wire everything as described above. If you have SWR/POWER meter, wire that one as well. 
- Power-up the amplifier and set power to about 10% with the up/down keys.  
- Power-up the exciter (previously making sure you�re not driving more than 1W!). 
- Make sure that you�re getting some RF output and SWR value is not excessive. If you have SWR/power meter 
check whether everything is working as expected. 
- Now try to increase power to 100% making sure SWR is within reasonable limits. If your SWR is high, power off 
or reduce power and than tune your antenna with SWR meter. 
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USING THE DIGITAL FM AMPLIFIER (LCD MENU SYSTEM) 
The front of the LCD unit starts with the three keys on the left, followed by the backlit LCD display. LCD control 
module is equipped with our new menu system. It can be modified on request to include your call sign or any other 
messages you want displayed on the LCD. PCS Electronics welcome screen can be removed on request. 
The UP and DOWN keys are used to change parameter value. In normal mode the LCD is simply showing the 
selected overview screen. You can always use the UP/DOWN keys in this mode to increase or decrease output RF 
power. Menu key can be used to enter the menu mode, repeatedly pressing this key brings up the following menus: 
SWR ALARM, TEMP ALARM, VIEW TYPE, RF EQ, LCD CONTRAST, FIRMWARE VER, BAUD SPEED  and 
FAN MODE. Pressing the UP or DOWN key selects the desired parameter and allows you to modify its value. 
Another tap on the MENU key and you�re back to normal overview mode.  
 
NOTE: Default and recommended values are usually represented with a (D) behind the parameter value.  
 
MAIN SCREEN  
This is the general appearance of the LCD display in idle state, during normal use when various view types are 
selected. For example if we look at the first view type we have frequency at the top left corner, measured output 
power in top right corner and adjusted output power bar in the bottom line. Any of the presented view types can be 
selected as the default main screen. 
 

    
Fig. 4: Default view type (1) 
 

 
Fig. 5: View type 2 (measured output power, measured reflected power and adjusted output power; bar-graph in 
bottom line) 
 

 
Fig. 6: View type 3 (temperature, measured power supply voltage and adjusted output power; bar-graph in bottom 
line) 
 

 
Fig. 7: View type 4 (Frequency, temperature, voltage and measured output power) 
 

 
Fig. 8: View type 5 (Up-time in days, hours and minutes) 
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SWR ALARM 
This option allows you to set the amount of reflected power that triggers SWR alarm. When the level of reflected RF 
power (Pref) exceeds the preset level (>30W on the LCD below) it activates SWR alarm, which decreases output 
power, turns-on the red LED diode and prints a warning message on the LCD screen. 
 

    
Fig. 9: SWR ALARM menu and adjustment 
 
TEMP ALARM 
This option allows you to set the temperature that triggers TEMP alarm. When the temperature reaches the preset 
level (50 deg. C on the LCD below) it activates TEMP alarm, which decreases output power, turns-on the red LED 
diode and prints a warning message on the LCD screen. 
 

    
Fig. 10: SWR ALARM menu and adjustment 
 
VIEW TYPE 
This menu option lets you select desired view type: 
 

    
Fig. 11: View type selection 
 
RF EQ 
This is a new revolutionary setting that lets you control how your output power rolls off at band edges. Several 
settings are available and are represented by a graphic, the function should be obvious from the appearance.  
Default setting does not try to equalize the output power at band edges.  
Second setting gives a slight power boost at the band edges around 88 and 108MHz by slightly increasing supply 
voltage around band edges. This typically flattens-out the frequency response of many RF amplifiers which tend to 
have lower output power and gain at the band edges.  
There are additional two settings, one of these gives more power at the top of the band around 108MHz and the other 
does the opposite, providing more gain at the bottom of the band around 88MHz.  
These four settings should cover any situation you are likely to encounter, whatever your amplifier�s attitude might 
be. 
 

    
Fig. 12: RF EQ selection 
 
LCD CONTRAST 
This option lets you change LCD contrast 
 

    
Fig. 13: LCD contrast 
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FIRMWARE VER 
This option displays Firmware version. 
 

    
Fig. 14: Firmware version 
 
BAUD SPEED 
Lets you select BAUD speed for remote access to your amplifier via COM port or USB port. 
 

    
Fig. 15: BAUD SPEED selection 
 
FAN MODE 
Lets you select fan mode. It can either be active permanently or when the temperature reaches a certain preset value. 
Display on the right below shows a situation with fan activating at temperatures above 70 deg Celsius. 
 

    
Fig. 16: FAN MODE 
 
 
 
APPENDIX A: IMPROVEMENT TIPS 
Think about purchasing SWR meter to tune and align your antenna. A good antenna system is extremely important 
and can make up for a lot of power. For a suitable SWR meter check: 
http://www.pcs-electronics.com  
 
If you can�t get much range with your homebrew antenna, have a look at these: http://www.pcs-electronics.com 
 
 

 
Figure 4: So, do you think you can handle it? We think you sure can! 
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APPENDIX B: ATTENUATORS 
Our line of FM DIGITAL AMPS require about 1-2W of drive to produce full output. If you need or want to change 
the amplifier to accept larger amount of power, simply build an attenuator as shown below. Suitable values are 
shown below. Make sure to use resistors of suitable power rating. If necessary, use two 2W 100 ohms in parallel to 
form one 4W 50 ohm resistor, for example. 
 
 

 
Figure 5: PI attenuator 
 
 
 

Loss 
in dB 

R1 
ohms 

R2 
ohms 

Input power (Pin) for 1W 
output power (Pout) 

1 870 5.8 1.25W 
2 436 11.6 1.6W 
3 292 17.6 2W 
4 221 23.8 2.5W 
5 179 30.4 3.2W 
6 151 37.3 4W 
7 131 44.8 5W 
8 116 52.8 6.3W 
9 105 61.6 8W 
10 96.2 71.2 10W 
Table 1: Input RF attenuators 

 
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 & FINE PRINT 
CYBER MAX FM transmitters typically meet or exceed all broadcasting standards, but are not certified. If you want to certify them, you need to 
submit them to the appropriate authority for approval yourself. Therefore it might be illegal to operate this device in your county. Please consult 
local authorities before using CYBER MAX FM transmitters! 
 
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. 
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ALSO AVAILABLE FROM PCS ELECTRONICS 
We also carry a big range of: 
- FM transmitters in assembled and KIT form 
- 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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    


