MICRO-TRAK 8000 MANUAL VER 1.0.1

The Micro-Trak 8000 Version 1.0 is a miniature APRStomatic Position Reporting System) transmitter
operating on the North American APRS frequency cdiash of 144.390 MHz. and is also available on the
European standard frequency of 144.800 MHz. Téestnitter accepts a TinyTrak3 compatible DIP PlGe T
entire assembly measures only 1 X 4.7 inches, agidhs less than one ounce! The Micro-Trak 8000 is a
creation of VHS Products, and is distributed exgkly by Byonics. The MT-8000 is fundamentally aonig of

two VHS Products designs, and combines the popJiaro-Trak 300 with the Micro-Amp, an amplifier
capable of boosting the RF power output to in excés8 Watts.

The MT-8000 is extremely compact and light, dug@ant to the enclosed RF section. The Micro-Trak(Bi30
provided as a fully assembled and populated priotemlit board subassembly. Completion and opanadib
the device will require simple programming, andvong power, antenna, and a GPS input. Tuning and
peaking of the RF amplifier stage is desirableraitey change of configuration, antenna, enclostoebeit the
Micro-Trak is shipped as tuned and peaked for marinpower into an RF meter

Because of its small size and light weight, the 8000 Version 1.0 is ideal for portable and airborne
operations. Small size not withstanding, the Migrak 300 has a power output in the range of 8 Watid is
capable of operating at extremely long ranges. Afb@ard 5 volt regulator provides an optional 206,M
power output for your GPS receiver. (Many applmasi, including the use of the device with hand-HeRIS
units, will not require the 5 volt output of the &fp-Track.) The entire system runs well on 12-2&fs DC,
and draws only about 10 milliamps in standby, amtdases to 2 amperes during transmissions (whgth |
approximately 1/3 of a second using MIC-E) whenfee full power operation. The Micro-Trak 8000 has
easily adjustable power settings for responsibteearergy saving operation.

No case or package is provided with the Micro-T88KO0, allowing the user to package the device aatgito

their own unique needs. The design philosophy ddbtie as small, light and basic a package as plessilith a

high enough output for more critical and remoterapens. The programming and GPS input connedticet

up to use a DB9 Male connector (The same as aa@ddnyTrak 3) by simply sliding the connector otee
tabs. You may choose to solder your GPS or progiagmables to the board connections to minimize the
weight and size of the device. The Micro-Trak cannect to a standard GPS receiver directly thrabgDB9
connector, but it is important to remember that potar programming and communication uses a reversed
connection, meaning you will need a female to femalll modem cable, or a null modem adaptor and a
gender-changer connector for programming your Mirak. These cables and/or connectors are available
from Byonics.

The combination of the Micro-Trak 8000 and the Tk 3 PIC produces a hybrid that is capable ohdpei
adapted to virtually any portable APRS projects limportant to remember, that this is a transmitt®ystem,
and may transmit coincidentally with other APRhsmitters. Complete information about TinyTrak dahe
Micro-Trak 8000, Version 1.0, aswell as configuration software may be found at:
http://www.byonics.com/microtrak300E-Mail information requests about the Micro-Tr&000 can be
addressed tanicrotrak300@byonics.com




Safety

The Micro-Trak 8000 is not designed for 100 % dutycle (continuous) operation. It is designed for
intermittent packets of data, as is typical in APB&erations. Use appropriate RF safety protocolsnwh
operating this transmitter.Do not operate the device without having an antennar RF dummy load
connected to the antenna output! Do not operate thdevice into very high SWR antenna connections
This can destroy not only the amplifier module thé entire RF section of the Micro-Trak 8000, aritl mot

be serviced as a warranty repair.




Micro-Trak 8000 Printed Circuit Board

(Note: Top ground plane screen not showrclanity)
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Tuning and peaking the amplifier stage

Set the trimmer potentiometer to the full counteckwise position. Make sure that you have conrecte
dummy load, or at least an antenna, to the ampbiigput before connecting power. Ideally, you vedbuse an
RF power meter and a dummy load to adjust youesysitf this is not available, you can use an Ammg@t&th
a range of at least 2 Amperes) in the power sulopdyto your Micro-Trak.

With the PIC removed from your Micro-Trak, inserjummper between pins 1 and 4 of the 18 pin IC sbcke
This jumper will cause the Micro-Trak to transmitl@ad carrier when power is applied. Powering therdA
Trak in this condition will cause the LED transright to go on, and the device will immediately bedo
transmit a dead carrier. Tune-up should be accaemgdi as rapidly as possible, without powering thaiit up
for more than 10 seconds at a time to avoid ovéirigeand damage.

Using an RF tuning tool or small screwdriver, glyclkdjust the trimmer capacitor on the Micro-Trai f
maximum power output or current draw. Turn the tnien to lower the power a few percent to prevent
distortion. You can know use the trimmer potentiteneor optional dropping resistor for fine tuninguy
power output. Higher power levels will of courseult in higher power consumption, and shorter batiée.
Also, keep in mind that polite hams do not use npaeer than is necessary. One or two watts oytpwer is
almost always enough if there is a digipeater aryarea.

Remove the jumper and replace your programmed Takal PIC in your Micro-Trak. Verify that you are
transmitting clear packets. You may need to malghtshdjustments to the amplifiers’ controls tonghate
excessive distortion caused by over —amplificatidbnyour packets sound clean and are decodable,ayeu
probably sending a clean signal.

Using the optional power control resistor

A place on the PCB has been left for a verticallyumted 1/8 watt resistor. This optional componeeix{ to
the trimmer pot) can be used to lower the contailage to the amplifier enable input by switchihg tresistor
to ground, or, optionally, to connect an exterrateptiometer for power control. To utilize this ¢am, first set
your power to your highest intended output using pnocedures described above. The value of thetoesi
required to drop the control voltage will have vdgpending upon the maximum power output you sedeict
the tune up stage. Experimentally select a resiktrwill give you the desired output. This featuvas added
at the request of high altitude Balloon operatsrs.that they could use their flight computers tovallow
power while the balloon is flying at altitude (wkaranges with even a few hundred milliwatts caminedreds
of miles) and then switch to high power operatidrewthe balloon is on the ground or at low altitude

Operating Voltages

The Micro-Trak 8000 will run with reduced powerlatver voltages, and should not be powered by vekag
exceeding 13.2 volts, including unregulated autaveotoltages. Like all MOSFET devices, the deviea be
damaged by static or high voltages, including statfharges that may build up on mobile antennae in
thunderstorms or dry areas. Use static protectiongulures on antennae other than portables whips.



Disclaimers

Thank you for purchasing the Micro-Trak 8000! Tkiécro-Trak 8000 is intended for licensed ham radio
operators only, other applications, while possibiay not be prudent given the absence of heat sinkis
device. Power output may be different with a ranfygariables, and no particular power output isrgnteed.
Operating the amplifier for excessively long conbas periods, or into poorly matched antennaelmrdoads,
may destroy your module. MOSFET modules will noréglaced under warranty, but replacement parisheil
available for nominal fees. This amplifier was desd for qualified radio technicians. RF safety sueas
should always be paramount. Even 8 watts of RF poase cause damage under certain circumstances.

References

Please refer to the Micro-Trak version 1.4 usersuabfor more detailed information on the operatibthe
Tiny-Trak encoder operations and parameters. TleedvAmp manual may be useful to you in understagdin
advanced applications of the amplifier sectionhef Micro-Trak 8000. All Manuals, configuration seére,

and related accessories may be founavatv.byonics.com
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Amplifier RF Module Equivalent Circuit

This circuit reflects the basic components of th@SFET RF module used in the Micro-Trak 8000.

The pins shown are 1 through 5. Looking at the neéwm left to right, you will see pins 1 throudh with
the metal case and mounting flanges representgunbly, Ground. The amplifier you will note uses thaass
filters internally to minimize any out of band sas. These filters effectively limit the spectruifrtioe amplifier
to ham and public service bands.
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Block Diagram of Naow Band FM Transmitter Module.

Block diagram of sealed RF Narrow band ModulatasteNthat the circuit uses a high quality crystattcolled
design, and pays particular attention to input @migut filtering for spectral purity.



