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AM MAX II DSP 

5-10W AM PLL transmitter  

 

 

 
AM MAX II is a low power AM transmitter. PWM modulator and DSP audio processor make this unit stand 
out from the rest. It is perfect for a demanding, but cost-conscious broadcasters. Compressor, limiter and low 
pass filter make sure your signal stays where you want it, providing high quality audio without causing 
interference to nearby channels. High quality components and printed circuit board assure 24/7 operation for 
years. 

 
 

Why is AM MAX II DSP so great? 
- Perfect for transmitting music throughout your house, property or to a small community. 
- Setup-free. Connect antenna and power supply and you’re ready to transmit. 
- Perfect for high-school radio stations. It also sounds better than other AM transmitters in the same price range.         
- Excellent for community radio. It will offer miles of range, if equipped with a good antenna. 
- Easily programmed via UP/DOWN/MENU keys with frequency displayed on a bright backlit LED display, 
along with other parameters (treble, audio low pass filter selection, compressor attack and decay time, 
compression ratio...). 
- Filtered output signal (multiple switched filters) 
- Easy to expand and modify per your needs (XLR inputs, other frequency bands, PLL steps…) 
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Technical specifications: 
RF Output Power AM: 5-10W (15W max typical) unmodulated carrier 
RF Output Power CW or PEP: 20-40W 
Output: BNC or SO239, 50 Ohms 
PCB size: 170x125mm 
Power Supply: 14-24V/3A DC stabilized (fuse on the PCB), 19V is optimal for long life 
Frequency Range: 540-1710KHz, HAM bands (up to 30MHz) 
PLL Steps: 1KHz (less is possible on request) 
Frequency stability: +/- 50Hz (Fine adjustment provided) 
Spurious/Harmonic rejection: Harmonics:  -30/40dB 
Audio input: Unbalanced RCA, XLR balanced inputs on request 
Audio technology: DSP treble, low pass filter, compressor 
Enclosure: 19” 1H rack provided with all apertures (XLR, optional SO239…) 
Mains power supply: 100-240V/AC international type, 19V DC/3A 
 
Note: 
Special PLL design provides superb S/N ratio and total isolation between the antenna and the VCO. Those who  
want to upgrade this to 1KW or more know what this means. 
 

 
Figure 1: AM MAX II DSP circuit board 
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INTRODUCTION 
 
AM broadcast bands have their special appeal, those older ones will still remember how we used to listen to 
distant stations. This is something that FM can’t give you – exceptional range. FM broadcast bands are basically 
limited by line of sight, while AM short ware and medium wave signals bounce off the ionosphere and travel 
hundreds and thousands of miles. But AM does have its drawbacks. First there is the audio quality issue, 
although AM sound does appeal to some, me, for example. Second, antennas are much much larger than those 
for FM bands, thus more difficult to setup. This is due to wavelength. While a typical FM broadcast signal has a 
wavelength of 3 meters AM signals (medium wave at 1000 KHz) compare with respectable 300 meters. Your 
range with AM will greatly depend on your success in building a good antenna system and can, in favorable 
ionospheric conditions, far exceed the range of similarly powerful FM transmitter. 
 
There's been a void in the LPAM market for a long time.... a big lack of an affordable, high audio quality and 
reasonably powerfull AM transmitter. That's why we sat down and designed AM MAX I. After evaluating the 
AM MAX I for a while we came up with a new design, this time based on DSP. This makes it possible to control 
parameters of the audio chain, such as the compression, low pass audio filter cut frequency and preemphasis via 
convenient menu system (control unit now comes with LCD display). Other features, such as the fully solidstate 
PWM modulator which ensures absolutely crisp modulation, heatsink that bolts to the enlosure for perfect 
cooling and LCD display unit make AM MAX II DSP really shine. Due to innovative PLL design this unit offers 
incredibly low phase noise and can cover an extremely wide frequency range (up to 30MHz with 1KHz PLL 
steps). Units come with schematic diagram which shows the crucial details of the transmitter, making it possible 
to use the PWM and PLL in another design with higher output power. You can make use of the relay switch 
logic as well. The fuse and the main on/off switch have been included on the PCB in this new version. 
Everything else can be controlled via the UP, DOWN and MENU keys.  
 
AM MAX II DSP comes in two versions, for the broadcast band and the HAM bands. 19" rack enclosure units 
are available. These enclosures have enough space inside for two extra PCB's (holes are predrilled for them) and 
two extra apertures at the back for the optional Canon XLR connector and the SO239 connector. This gives you 
plenty of flexibility and makes it easy to implement modifications/extensions at later time. 
 
AM MAX II DSP is not a toy. Some of proposed uses for this transmitter are: 
• Student operated school radio stations 
• Roadside advertising 
• Re-broadcasting MP3 or internet radio 
• Community radio 
 
You will be impressed by the transmitting range, audio quality, and frequency stability of this AM transmitter. 
Please make sure you’re operating inline with your local rules.  
 
 
CIRCUIT DESCRIPTION 
 
What exactly is an AM transmitter? It’s a transmitter that uses the concept of Amplitude modulation which 
means that a carrier wave is modulated in proportion to the strength of a signal (voice or music). The carrier rises 
and falls instantaneously with each high and low of the audio signal. Check out the diagram below. See how the 
voice current produces an immediate and equivalent change in the carrier. 

 
 

  
 
Figure 2: AM modulation explained 
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Low frequency commercial broadcast stations in the "AM band" use amplitude modulation. Most C.B. or 
citizens band radios use it too. It's a simple, robust method to form a radio wave but it suffers from static and 
high battery power requirements, reasons enough that few personal communications devices use it. AM 
broadcast stations operate either at medium wave (MW) or short wave (SW) so AM has become a synonym for 
these bands, especially the MW. But the term “AM” does not limit the frequency of operation to MW and SW, it 
can be used even at microwave frequencies.  
 
AM MAX II DSP is an AM transmitter. The highly stable un-modulated carried is generated by the PLL 
circuitry. Its frequency can be easily adjusted with the help of two UP DOWN buttons on the LCD display unit. 
The modulation is the audio information that rides “on top” of the high frequency carrier, resulting in a changing 
of the level, or amplitude, of the output waveform. The task of the modulator has been accomplished with the 
help of the PWM principle, ensuring better power efficiency than comparable methods (using transformers and 
high power audio amplifiers). Audio signal is first conditioned with compressor, limiter and low pass filter.  
 
 
SETUP AND USE 
 
First, if you purchased a non-boxed version of the unit, please find a suitable metal enclosure and mount your 
unit into it. Make sure you screw down the cooling metal bracket to the metal enclosure. Also make sure there is 
a metal spacer under 7812 that bolts down this regulator to the PCB AND the enclosure. Failure to do so will 
result in overheating and potential failure of this regulator. Also mount a small fan into the enclosure. It should 
provide a steady flow of air across the transmitter board. See fig. 1 for the solder pads proving filtered power for 
the fan. 
 
Once you’ve got that covered, determine what frequency you wish to set your transmitter to. It really is not 
sufficient to just “check” the AM band for an empty frequency, using the AM radio closest at hand. It is your 
responsibility to research what AM stations can be listened to in your area and not to interfere with any of your 
neighbors in their reception of any commercially licensed broadcast station. Usually a modern car radio (with 
external antenna) is extremely sensitive and a good indicator of what stations will be received in your area. Once 
you have determined what your operating frequency will be, set the frequency with the UP/DOWN keys. It is 
best to use a dummy load during this phase to avoid causing interference to other stations.  
 
NEVER OPERATE YOUR TRANSMITTER WITHOUT AN ANTENNA OR DUMMY LOAD!  
 
AM MAX II requires a strong power supply, able to continuously deliver 3-4A of current. Exact value depends 
on the voltage. A wide range of voltages can be used, with higher voltages giving more power. Up to 24V can be 
used, provided you use good cooling (a fan and a metal enclosure). Power at this voltage can be as high as 15W 
(carrier only). An adjustable power supply is an optimal solution, allowing for a simple means to change output 
power. The trimmers on the board have been preset in the factory so don’t tweak them unless you know what 
you’re doing. P1 sets the carrier level, P2 sets the modulation level. P1 should be set so that the voltage on Du1 
equals half of the power supply voltage, P1 should be set so that there is no distortion (over-modulation) present. 
 
If you purchased a boxed version of the unit, please make sure you DO NOT cover ventilation slots at the top of 
the unit. Doing so could prevent proper cooling of the unit. The unit itself should remain barely lukewarm during 
normal operation.  
 
CONNECTIONS AND SWITCHES 
 
Your boxed unit may have an optional XLR input at the back. If so, it is advisable that you take advantage of the 
benefits of the balanced input. Any hum problems usually magically disappear once the XLR input is used 
instead of the more basic unbalanced RCA input.  

 
Figure 3: Balanced audio input – XLR input 
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You will also find the usual power socket (center is positive) at the back of the unit. Use either our provided 
power supply or another power supply with appropriate ratings. We recommend 19V DC for prolonged 
operation, this will guarantee long life and greatly reduce possibility of damage to the unit under problematic 
conditions with high SWR or other antenna problems. 24V is only recommended for intermittent operation with 
perfectly matched antenna. Please note that regular cheap CB SWR meters don’t perform so well with AM MAX 
II DSP, they haven’t been designed for MW. Also HAM SWR meters, specified for operation from 1.8-144MHz 
tend to show less power than they’re subjected to, especially as the frequency goes down to 540KHz. Next to the 
power socket is the BNC antenna connector and the fuse. Always replace fuse with proper type! 
 
The front of the unit starts with the three menu keys on the left, followed by the LCD display, RCA audio input, 
power indicator LED, TX standby switch exactly in the middle, another power indicator LED and main TX 
on/off switch. In order to switch the RF output off temporarily without turning the entire transmitter off, switch 
the TX standby switch in the middle UP. Switch DOWN for normal operation. The main power switch is also 
supposed to be DOWN for normal operation (transmitter ON). 
 

 
Figure 4: Front panel, on the left 
 
 
MENU SYSTEM 
 
AM MAX II DSP is equipped with our new menu system. As you can see on the above picture it can be 
modified on request to include your call sign or any other messages you want displayed on the LCD. 
 
The UP and DOWN keys are used to change frequency in normal mode. Normal mode is displayed above; the 
LCD is simply showing TX frequency. Menu key can be used to enter the menu mode, repeatedly pressing this 
key brings up the following menus: BAND (ham versions only), TREBLE, COMPRESSION RATIO, 
COMPRESSION THRESHOLD, ATTACK, DECAY,  INTEGRATION INTERVAL and LPF. Pressing the UP 
or DOWN key selects the desired setting and allows you to modify its value. Another press on the MENU key 
and you’re back to normal mode. 
 
 
TREBLE 
 
This setting allows you to set amount of treble in your audio. Recommended value would be about +7dB. 
Remember, AM does sound a little “deep”, this is normal and is due to the limitations of the accepted standards. 
Using too much treble can sound better, but you’ll possibly use more bandwidth than allowed by laws. 
 
 

 
Figure 5: Setting the treble, one of the many menu settings 
 
 
COMPRESSOR SETTINGS 
 
A number of MENU settings control the operation of the compressor. Lets assume that the audio signal enters 
the transmitter at some low level. Compressor does nothing to the signal until at one point as the input signal 
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increases the signal reaches the compression threshold. Digital signal processor starts compressing the signal 
beyond that point. The higher the compression ratio the higher the compression. For example, compression ratio 
of 1:∞ would in effect be a limiter. 
 

 
Figure 6: Explanation of the compressor settings 
 
 

 
Figure 7: Setting the compression level, levels between 1:2.00 to 1:4.00 are recommended 
 
 

 
Figure 8: Setting the compression threshold, levels between 7 and 12dB are recommended 
 
 

 
Figure 9: Setting the attack time, this is the time between the signal rise and the actual response of the compressor 
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Figure 10: Setting the decay time, this is the time the compressor needs to respond to a decrease of the signal 
 

 
Figure 11: Setting the integration interval, this is the time the DSP extracts the samples 
 
 
 
LOW PASS FILTER SETTINGS 
It is possible to adjust the bandwidth of the transmitter by varying the cutoff frequency of the low pass filter. A 
number of values is available and stored in memory. These may vary from model to model, but 3300Hz, 
4500Hz, 7500Hz and unlimited (*PASS ALL*) are typically available to the user. 3300Hz will sound the worst 
as the bandwidth has been shrinked to minimal level. 4500Hz is typical recommended value with remaining two 
values offering best audio fidelity and clarity at the expense of increased bandwidth, which may not be an issue 
in some applications. 
 

 
Figure 12: Setting the low pass filter, 4500Hz is recommended 
 
ANTENNA CONSIDERATIONS 
For many applications, a 5 - 6 foot wire antenna connected to the center pin of the “RF OUT” connector will 
produce satisfactory results. Another simple but effective hint is to connect the chassis “ground” to a good earth 
ground (like a cold water pipe, etc.).  Various valuable links are provided at our website and cover DIY antenna 
projects, check them out. We are also reselling ISOTRON antennas so that’s another option, albeit not cheap. 
 
 
LEGAL CONCERNS 
If you have any legal questions concerning your AM MAX II or any device which emits RF energy, it is your 
responsibility to study the regulations. It is best if you personally read the rules (and consult with a lawyer if 
you’re in doubt). It is up to you to operate within local rules and PCS Elektronik d.o.o. cannot be held 
responsible for any violation thereof. Licensed Broadcast stations and their listeners have all the rights! If your 
operation of the AM MAX II interferes with anyone’s use or enjoyment of an licensed transmission of any kind, 
your only choice is to immediately terminate or change the operation of your low power transmitter. 
      
 
THANK YOU FOR PURCHASING AM MAX II DSP! 
 
We hope you will enjoy it as much as we do and remember to tell your friends about it. Please feel free to send 
us your comments to feedback@pcs-electronics.com or post your experience in our forum. For tech support 
please send email to support@pcs-electronics.com 
 
From all of us we wish you happy broadcasting! 
 
PCS Electronics 
www.pcs-electronics.com 
 


