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8. Circuit Description 
 
A microcontroller operates in a cyclic powerup/powerdown mode. About once per second it 
wakes up, operates a magnetometer to determine the ambient field, and goes back to sleep.  If 
the ambient field changes, for instance because a car drives by close to the sensor, the 
microcontroller sends a signal.  A 24-bit on-off keyed PPM message is sent  at intervals of about 
110 milliseconds.  The total “keyed-on” time of the message is less than 10 milliseconds, so the 
duty factor is less than 10 percent. 
 
The transmitter is a 314.5 MHz radiating Pierce oscillator, whose frequency is stabilized by the 
presence of a surface-acoustic-wave (SAW) resonator in the feedback loop.  The transmitter is 
keyed by applying forward bias to the emitter-base junction. 
 
 
9. Owner’s/Operator’s Instruction Book: 
 
The Instruction Manual is available in a separate file (pdf format) attached to this document. 
 
10. Transmitter Tune-Up (Alignment) Procedure: 
 
Attach an antenna to a HAMEG HM5006 spectrum analyzer.  Any kind of antenna will do, for 
example a coaxial cable ending in two wires 0.25 meter long, one connected to the shield of the 
coax cable and the other to the center conductor, and pulled in opposite directions. Set the 
controls as follows: 
 
Marker "on" set to the center of the screen.  
Center frequency adjustment set to 314.50 MHz. 
Bandwidth button OUT (250 KHz)  Video filter OFF (out). 
Scan width 0.1 MHz/DIV   
Two attenuator buttons IN and three OUT. 
Recheck the center frequency display after every ten units tuned. 
 
Adjust a regulated bench power supply to 3.1 volt.   Short circuit the output of the power supply 
and adjust the current to 50 mA. 
 
Use clip leads to connect the power supply to the battery terminals of the circuit board.  Using 
tweezers, short together the two terminals labeled "tune". (You may leave the tweezers in the 
terminal holes or remove them - whichever is convenient.) 
 
Turn the tuning adjustment to maximize the reading on the meter.  There should be two separate 
places on the trimmer capacitor where the meter reads a maximum value.  If there is only one 
maximum, reject the unit. 
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