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Links and Useful Information 

•  GAA WEBSITE:  All things MicroStar and a few other interesting goodies.  http://www.mstar2k.com 

•  USB RETROFIT ADAPTER:  An add-on module for upgrading Rev 3.0/4.0/4.1 encoders to USB.  Available directly from 
Jon Crick (j.crick@earthlink.net) 

•  GAA KITS:  Inexpensive kits for most of the GAA line of products.  Kees Talen (
http://www.qsl.net/k5bcq/MS2K/MS2K.html 

•  ASSEMBLY SERVICE:  Want an assembled and tested GAA product at a reasonable price?  Need your USB adapter 
installed in an existing transmitter?  Need a custom transmitter built from Microstar components?  Contact Danny Miller 
(millerdg@charter.net) 

•  COMPONENT RESOURCES:  
•  All Electronics (Surplus electronic parts)  http://www.allelectronics.com/ 
•  Electronics Goldmine (Surplus electronics parts)  http://www.goldmine-elec.com/ 
•  Circuit Specialists (Electronic parts and Salecom switches)  http://www.circuitspecialists.com/ 
•  Unicorn Electronics (Inexpensive headers and electronic parts) http://www.unicornelectronics.com/ 
•  Mouser (Retail electronic parts) http://www.mouser.com/ 
•  Digikey (Retail electronic parts) http://www.digikey.com/ 
•  Marvin P. Jones & Associates (Surplus electronic parts) http://www.mpja.com/ 
•  SparkFun Electronics (Electronic parts and fun stuff) http://www.sparkfun.com/   
•  SMC Electronics (Small electronics parts supplier) http://smcelectronics.com/index.shtml 



Encoder Revision History 
The MicroStar 2000 Encoder project started in 2000 with the first PC boards built in 2001. Below is a brief history of the 
Encoder hardware revisions. 
 
•  Rev 1.0:   Powered by the Microchip PIC 17C766.  Only 2 were built. 
 
•  Rev 2.0:  Initial release to about 30 early customers through Cabi’s MP8000 list. These PC boards had no solder 
mask or silk screen. 
 
•  Rev 3.0:  The final PIC 17C766 design, several hundred of these PC boards were produced. 
 
•  Rev 4.0:  A major board redesign for the Microchip PIC 18F8722 and were smaller than the older Rev 3.0 boards.  
An adapter board was also made available that would allow upgrade of Rev 3.0 boards to the new PIC.  Over 100 Rev 
4.0 boards were produced. 

•  Rev 4.1:  Essentially a Rev 4.0 board with solder mask covered vias to make fabrication a bit easier. 
 
•  Rev 5.0:  An updated design that features an on-board USB interface!  With the newer computers being built 
without serial ports, a USB to serial converter is necessary for the computer to communicate with the encoder 
when using the Microstar PC application to change aircraft settings or upgrade firmware.  With the addition of 
USB to the Microstar encoder, the adapter is no longer necessary and a USB A male to mini-B male cable is all 
that is required between the PC and encoder. The footprint and mounting dimensions are the same as the Rev 
4.0/4.1 boards making upgrading very easy.   
 
The USB upgrade was designed by Jon Crick and donated to the Microstar project.  Many thanks Jon!    [NOTE:  Jon 
has also designed and is producing a USB retrofit adapter for Rev 3.0/4.0/4.1 boards.  See the GAA website 
under “USB ADAPTER” for details or contact Jon directly (See “Links and Useful Information” for contact 
details)]. 



Encoder USB Build Options 

Rev 5.0 encoder allows the builder to select several communication options via onboard jumpers.  The builder may 
elect to fully populate the board and select  back and forth between all options at will or select a single option and 
delete the unneeded components.  The options are as follows: 
 
OPTION 1:  USB and RS232 (selectable via jumpers) 

•  Allows communication from the encoder to the Microstar PC application via USB or RS232 depending on the 
jumper settings. 

•  RS232 is retained to allow buddy box use  AND support of negative bias voltage displays. 
•  Install jumpers on JP5 from pins 1 to 3, and 2 to 4 to use the USB port. 
•  Install jumpers on JP5 from pins 3 to 5, and 4 to 6 to use the RS232 port. 
 

OPTION 2:  RS232 only, USB disabled via jumper (The 5.0 board will work like a 4.0/4.1 board) 
•  Communication  from the encoder to the Microstar PC application will be via RS232 (serial) port on the PC. 
•  RS232 allows buddy box use  AND support of negative bias voltage displays. 
•  Install jumpers on JP5 from pins 3 to 5, and 4 to 6. 
•  The following parts are not required and may be omitted if desired: IC4, R17, R18, C29, C30, C31, RX/TX 

LEDs, JP4, F2, and the USB breakout board (BOB-08401). 
 

OPTION 3:  USB only, RS232 disabled by part deletion 
•  For this option, the following parts must be omitted: IC3, C23, C24, C27, and C28. 
•  Please note that some displays use a negative bias voltage that is generated by the MAX232 chip and using 

this option will result in no negative bias supply, also the MicroStar buddy box mode will not work with option 
because the required serial interface will not be present. 

•  Allows communication from the encoder to the Microstar PC application via USB ONLY 
•  Install jumpers on JP5 from pins 1 to 3, and 2 to 4. 

 



Encoder  Schematic 



Encoder  Cabling 
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Encoder Load Map -  Top, Component Side 
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Encoder, solder side 
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To accessories connector 
on transmitter. Please see 
the details drawing. 

Each of these connectors 
are cut from parts list item 
37. You will need 10 three 
pin connectors and 16 
two pin connectors. 

Encoder J2 connector pin 
assignments 

1 2 

69 70 

Unused switch inputs can be left open. Unused 
joystick pot inputs should be grounded for proper 
operation. This can be done using a shorting 
jumper. i.e. if the aileron trim pot is not used short 
J2 pins 4 to 6. 
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DOGM162 Display Connection Details 
(Another display option!) 



DOG 
display pin 

number Encoder J3 
pin number 

21 NC 
22 NC 
23 2 
24 2 
25 2 
26 2 
27 1 
28 14 
29 13 
30 12 
31 11 
32 10 
33 9 
34 8 
35 7 
36 6 
37 5 
38 1 
39 4 
40 2 

DOGM162 Display Connection Details 

Note:  
   1.) R12, R13, and R16 are not required when using the DOG display.  
 
   2.) The DOGM162 display is not shown on the parts list but is supported 
         by the Encoder firmware. 



ENCODER 5.0 GENERAL BUILD NOTES 

1.  If USB is used,  installation of the FTDI VCP Windows drivers are necessary on the computer running the Microstar PC 
application.  The Windows drivers may be downloaded from http://www.ftdichip.com/Drivers/VCP.htm. 

2.   R17, R18, TX, and RX (item numbers 7, 34, and 35) can be optional components for the USB function. Builders may 
omit them since they'll be enclosed in the case.  Alternately, they might choose to extend the LEDs to the case exterior 
using wires.  

 
3.  For single stick transmitters, resistor network RN1 is not used.  Instead use 4 individual resistors populating positions 

RN1-1, RN1-2 and RN1-4 with 100 ohm resistors and position RN1-3 with a 4.7K resistor. 
 
4.   For the USB cable between the encoder and the breakout board (BOB-08401), an old USB cable is an excellent source 

(for example, a USB mouse or keyboard).  Suggested mounting of the BOB-08401 to the transmitter case is two 4-40 
standoffs and  two nuts on the board with two 4-40 screws holding the board to the case.  

5.  If  you want to save 55 cents on the FT232RL, order it from SparkFun with the required  breakout board (BOB-08401). 


