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RDS MAX 30 RDS ENCODER 

Enhanced digital RDS encoder 
 

 
 

RDS MAX 3.0 is a low cost, high performance RDS encoder. It combines the accumulated knowledge and 
experience gathered with RDS MAX v1.0 and 2.0 and brings new enhanced features, smaller size and 
increased reliability. This encoder will finally provide your MAX PRO I, MAX PRO III or any other FM 
exciter with quality RDS capability. Digital over-sampled pilot synthesis and sharp band-pass filters ensure 
crisp RDS carrier and reliability you can depend upon. 
RDS MAX 3.0 scrolls PS faster than previous versions and supports more than 5 times as many PS, more 
than you'll ever need. Compatibility with any RDS tuner out there is not a problem. RDS MAX 30 can also 
pick up MP3 ID tag from Winamp and send it as PS or RT to your RDS-enabled receiver. Jazler support is 
coming soon. In short, if you're using your PC and WinAmp or Jazler to play your audio over the transmitter, 
now you'll finally be able to send the song and artist name to your listeners! RDS MAX comes with MPX 
feed-through function, meaning all you have to do is connect it between the stereo encoder and the 
transmitter. New enhanced PLL circuit makes it easy to lock RDS MAX 30 to stereo pilot. Suitable RCA 
connectors are already on the PCB board. Connection to the PC is via a standard RS232 cable. New black 
anodized enclosure is smaller, looks better and is more convenient to use. External TA switch makes it easy to 
toggle TA even without a PC, in stand-alone mode.  
        
PRODUCT AT A GLANCE: 
88 PS supported plus preset several switch selectable messages 
Free firmware upgrade available over internet  
Sample VB windows application available free of charge for experimenting 
Simplified communication protocol, perfect for experimenting 
On-board real time clock, battery powered 
Extremely compact, stylish black enclosure 
High quality double-sided PCB 
Clean signal, Extreme value for the price  
Combines best of analogue and digital technology 



FEATURES: 
Supply voltage: 12.5V-18V/100mA DC 
Input: Unbalanced 600 ohm, RCA jacks on board 
Input MPX level: 0-4Vpp 
Output connector: RCA 
Output level: 1Vpp max RDS carrier, 75 ohms 
RDS pilot: 57 KHz, PLL locked to stereo pilot, LED indication 
RDS groups supported: 0A, 1A, 2A, 4A..... 
Functions: PS, CT, AF, RT, TA, DI, PTY, TP, PI.. 
Galvanic separation from the PC via opto-coupler, eliminates ground loops 
Preset switch-selectable messages 
On-board TA toggle switch 
PC data connection: RS232 COM port 
RDS pilot to 19 KHz synchronization circuit 
High-precision digitally synthesized pilot carrier (over-sampled) 
Multiple sharp band-pass filters included 
No soldering required 
On board real time clock, battery backed (clock works even when power is down)  
 
 
BRIEF INTRODUCTION TO RDS (RADIO DATA SYSTEM FOR VHF/FM BROADCASTING) 
 
The use of more and more frequencies for radio programs in the VHF/FM range makes it increasingly difficult to 
tune a conventional radio to a desired program. This kind of difficulty is solved with the Radio Data System, that 
has been on the market since 1987, and whose spectacular evolution is still continuing. RDS has by now 
conquered all receiver price classes and one can easily imagine that it will soon be part of the standard 
equipment of any radio receiver. 
 
The development of RDS started some 20 years ago in the European Broadcasting Union, EBU. The developers 
aimed at making radio receivers very user-friendly, especially car radios when these are used where a transmitter 
network with a number of alternative frequencies (AF) are present. In addition listeners should be enabled to see 
the program service name (PS) on an eight character alpha-numerical display and the transmitter frequency 
information, displayed on non-RDS radios, is then only used, in the background, by an RDS radio. All this has 
become possible by the using, for many years, microprocessor controlled PLL tuner technology, permitting a 
radio to be retuned within milliseconds. During this process the audio signal is muted which because of the short 
time is usually not detected by the ear. Thus, the radio is able to choose the transmitter frequency, among a 
number of alternatives that gives the best quality reception. It is also sure that the switch-over is made to exactly 
the same program service by performing a kind of identity check using the program identity (PI) code. 
 
Travel information with RDS is possible using the Travel Program (TP) and Travel Announcement (TA) flags. 
Information is broadcast for motorists, identified in parallel with the ARI system with the corresponding RDS 
features TP/TA. But ARI is being replaced on a European scale, so it will cease after the year 2005. A more 
recent development of RDS is the digitally coded Traffic Message Channel (TMC) which is now planned to be 
introduced all over Europe, within projects funded by the European Union. However, present RDS radios are not 
yet suitable for RDS-TMC. 
 
Once a radio is tuned to a program service broadcast within a network, using the RDS feature Enhanced Other 
Networks (EON) additional data about other programs from the same broadcaster will be received. This enables 
the listener, according to his choice, to have his radio operating in an automatic switch-mode for travel 
information or a preferred Program Type (PTY, e.g. News) and this information comes from a service that, at a 
given time, does not necessarily contain such travel information nor even broadcasts the desired program type. 
 
Many of the Hi-Fi home tuners or receivers at this IFA implement, apart from the usual RDS features (PI, PS, 
TP,TA, AF), some of the newer features such as Program Type-PTY, Radiotext-RT and Clock-Time, displaying 
the time/date. 
 
RDS is absolutely future proof and will not be replaced by DAB, at least until such time as when FM 
broadcasting ceases to exist and this, for sure, is not going to happen within the next 20 years, in spite of the 
breathtaking developments of the new era of digital broadcasting. 
 



HERE IS WHAT YOU NEED TO USE RDS MAX 3.0 
 
POWER SUPPLY 
This unit is designed to work with a wall-wart that gives 12.5-17V at 50-100mA, provided it has a good 
smoothing cap (any noticed hum is a result of a poor power supply). You can connect the DC supply by inserting 
the plug into J3 (make sure that center is positive!).  
 
ENCLOSURE 
If you want to make your own, use aluminum or other metal, ventilation holes are not required, unit hardly 
produces any heat. Fix the PCB with all screws tightly. There should be a shield between the exciter and the 
encoder, if you have them both in the same enclosure. Attractive and predrilled enclosure of exact size with all 
the apertures is readily available and cheap; please check our website for details and pricing. 
 
FM EXCITER (TRANSMITTER) 
You will need a FM transmitter which will transmit the RDS signal. RDS MAX 3.0 has been designed 
specifically for the MAX family of transmitters, but can be used with any other FM exciter with either MPX 
input or RDS input. You can in most cases also insert this unit between the stereo encoder and the exciter. 
 
FM RECEIVER (RADIO) 
It is good to have a RDS-enabled radio handy; you will need it to setup the encoder and verify proper operation, 
if nothing else. 
 
 
CIRCUIT DESCRIPTION 
 
Audio signal from the stereo encoder or any other audio source, if your setup is MONO, enters the RDS encoder 
through J2 (MPX in). Special PLL circuitry with narrow band pass filter filters out the stereo carrier, if there is 
one, and locks the 57 KHz RDS carrier to the 19 KHz pilot. If there is no stereo pilot to lock-on to, unit uses its 
own 57 KHz pilot. Locked PLL is indicated by illuminated D1 (57KHz lock).  
A small on-board computer calculates RDS data and produces modulation waveforms, which are mixed with the 
RDS carrier and filtered with very sharp pass-band filters and anti-aliasing filters. Signal is than mixed with the 
input MPX and sent out through J1 (MPX out). This is where you will connect your transmitter and hopefully 
with a bit of luck obtain RDS operation. 
 
 
SETUP AND TESTING 
 
Clean-up the desk and carefully unwrap the package. Depending on the configuration of the purchased RDS 
encoder you will either find just the PCB with the CD or the encoder mounted into an enclosure with encoder 
and serial cable. We do not always send the CD since some countries enforce strict regulations pertaining to 
import of CDs (Mexico is a good example). If your CD is missing simply download your driver from our 
website. You will find it under Support or ask for the files to be sent to you via email 
Quickly check the PCB for any defects inflicted during shipping. If all checks out fine, proceed to the next step. 
 
RDS MAX 3 is relatively easy to setup (see picture below for typical setup). What we do have to do however is: 
1.) Connect cables (MPX in, MPX out, power and serial cable to PC) 
2.) Adjust PLL to lock onto stereo pilot (make sure stereo is on and turn P1 very slowly until D1 lights) 
3.) Optimally adjust RDS carrier level (a bit more of what is needed to get your radio receiver going) 
 
Below is a picture of a typical setup, stereo encoder, fm transmitter and RDS encoder. Make sure you use coaxial 
(microphone) shielded cable. Connect centre conductor to ground. We’d like to point out here that you should 
keep the wires short and mount this setup in enclosure or separate enclosures.  Also connect COM port to your 
PC and connect all power connections to the power supply. 
 
This should cover 90% of installations, but there are those special cases where some extra work might be 
needed. Still, with a little patience, good instructions and steady hand it should be a breeze. If you’re stuck at 
some point, don’t hesitate to contact us with your questions. Note that we have a Forum on our website; you can 
post your questions there also.  
 



 
RDS MAX v2.0 (3.0) in a serious setup with SE4 and MAX PRO 3 (15W of clean stereo RDS FM signal) 
 
 
HOUSTON, WE’VE GOT A PROBLEM 
 
We all know things can go wrong, it happens even to the best. Perhaps a more detailed look at the board will 
help. If not, let’s look at some of the possible problems and solutions: 
 
Problem: No RDS signal 
Solution: Open RDS carrier level. If it does not help also ensure that: 
-Power supply is connected (D2 should be blinking) 
-There was no jumper installed on J8 (firmware update jumper) when you powered up the unit 
-You have used MPX out to connect RDS encoder to the transmitter 
-You used MPX input at the transmitter (unfiltered input) 
You should also try to send PS, RT and MODE data to the encoder with the included program and see if this 
helps. There is a battery on the RDS MAX 30 board and if the unit is left powered off for too long, it will 
eventually loose memory and you will have to send PS and RT data to it again. In such cases leave the RDS 
MAX 30 powered on for a while to re-charge its battery. 
 
Problem: There is a bug for this or that function 
Solution: Report the bug to the manufacturer or post about it in the forum. Also check the support section of the 
website, there is possibly already an updated firmware there that you can use to upgrade your unit and remove 
the bug. Firmware upgrade is described below in this document. 
 



 

 
RDS MAX v3.0 close up and personal
 
 
UPGRADING FIRMWARE 
 
A new firmware will be released occasionally, if a bug is found or new functionality added. Check our support 
section and forum for latest firmware. Once you’ve downloaded your latest firmware proceed as follows: 
1.) Power off RDS MAX 30 
2.) Install firmware upgrade jumper (see below) 
3.) Power on RDS MAX 30. At this point the left LED (D2) should not be blinking. If for some reason it does, 
reset RDS MAX 30 by momentarily grounding PIN1 of the ATMEL microcontroller (the big chip). 
4.) Remove the firmware upgrade jumper  
6.) Start the firmware upgrade program to initiate the upgrade. Unit will reset itself automatically after the 
upgrade (indicated by the left LED blinking again). 
 
 
SOFTWARE INSTALLATION 
 
Install the RDS MAX 3.0 driver from the provided CD or download the latest version from our website. Set the 
used COM port in the Setup dialog. Please send us any bug reports or suggestions for improvement. We will 
take your comments and suggestions into consideration and there is a very good chance that they will be 
implemented.  
  



 
RDS MAX v3.0 splash screen
 

 
RDS MAX v3.0 pulling mp3 song name directly from WinAmp (can be configured to insert song name into PS or RT or both
 



 
RDS MAX v3.0 AF, MS, TA, TP, DI codes, ECC, PI…. 
 

 
RDS MAX v3.0 CT, mode and preset messages

 
 
PRESET MESSAGES 
 
This is for advanced users only. Three preset messages are currently implemented and can be selected with three 
external switches. These switches must be connected to pins 11, 12 and 13 of the microcontroller (28pin ic) via 
suitable wire. Common wire goes to ground. A jumper will be provided at some time for this. 
 



THANK YOU FOR PURCHASING RDS MAX 3.0! 
 
Please feel free to send us your comments via our website feedback form or post your experience in our forum. 
Technical support is also available at our website (e-mail, forum, MSN messenger, fax or phone). 
From all of us we wish you a lot of fun in assembling and using our products! 
 
Your PCS Electronics team 
www.pcs-electronics.com 
 
 
LEGAL CONCERNS 
 
If you have any legal questions concerning your RDS MAX 30 or any other our product, it is your responsibility 
to study the regulations. It is best if you personally read the rules (and consult legal assistance when in doubt). It 
is up to you to operate within local laws and PCS Elektronik d.o.o. cannot be held responsible for any violation 
thereof.       
 
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 beginner’s guides to get you started 
- A large selection of free schematics is as well available at our website. 
 



ALSO AVAILABLE FROM PCS ELECTRONICS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Directional antennas, 15W boosters, stand-alone FM transmitters and much more…  
 

http://www.pcs-electronics.com 

 


