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AGE DISCLAIMER

THIS KIT IS AN ADVANCED, HIGH POWER SOLID
STATE POWER DEVICE. IT IS INTENDED FOR
USE FOR INDIVIDUALS OVER 18 YEARS OF AGE
WITH THE PROPER KNOWLEDGE AND
EXPERIENCE, AS WELL AS FAMILIARITY WITH
LINE VOLTAGE POWER CIRCUITS.

BY BUILDING, USING, OR OPERATING THIS KIT,
YOU ACKNOWLEDGE THAT YOU ARE OVER 18
YEARS OF AGE, AND THAT YOU HAVE
THOROUGHLY READ THROUGH THE SAFETY
INFORMATION PRESENTED IN THIS MANUAL.

THIS KIT SHALL NOT BE USED AT ANY TIME BY
INDIVIDUALS UNDER 18 YEARS OF AGE.
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SAFETY AND EQUIPMENT HAZARDS

PLEASE BE SURE TO READ AND UNDERSTAND
ALL SAFETY AND EQUIPMENT RELATED
HAZARDS AND WARNINGS BEFORE BUILDING
AND OPERATING YOUR KIT.

THE PURPOSE OF THESE WARNINGS IS NOT TO
SCARE YOU, BUT TO KEEP YOU WELL
INFORMED TO WHAT HAZARDS MAY APPLY
FOR YOUR PARTICULAR KIT.
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PACEMAKER WARNING

THIS DEVICE WHEN CONNECTED TO A
RESONATOR WILL PRODUCT ELECTRICAL AND
MAGNETIC FIELDS. EXPOSURE TO THIS FIELD
SHOULD BE LIMITED. DO NOT USE THIS KIT IF
YOU HAVE AN IMPLANTED PACEMAKER OR
OTHER BIOMEDICAL DEVICE!
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HIGH
VOLTAGE

ELECTRICAL HAZARD

This circuit utilizes dangerous line voltages up to 115VAC Failure to
handle this circuit in a safe manner may result in saous injury or
death!

POWER SEMICONDUCTOR HAZARD

This is a solid state power device. Components may fail@asively at
any time and eject high velocity projectiles.
EYE PROTECTION IS REQUIRED AT ALL TIMES!

ELECTROMAGNETIC FIELD HAZARD

This device when connected to a resonator will producéreng electric
and magnetic fields. Exposure to this field shoulbe limited.
DO NOT USE THIS KIT IF YOU HAVE AN IMPLANTED
BIOMEDICAL DEVICE!
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FIRE HAZARD

Due to high power dissipations of the the various semicondtors
devices attached to the heatsink, the heatsink may becomxtremely
hot, especially during periods of continuous operation. Bhse ensure

the heatsink is not installed on or near any flammable ntarial and that
a cooling fan is ALWAYS used during operation.
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SAFETY GUIDELINES FOR LINE POWERED EQUIPMENT

The electronic kit you purchased utilizes line voltages (116YAnd also contains
circuitry that produces output voltages in excess of 400VDXbrmally, consumer
electronics equipment are safely enclosed to preverdeattal contact. However, the kit
you have purchased does not come with an enclosure, andenbahdled and operated
with this in mind. Voltages exceeding 35V pose a safetyrtaaad depending on
overall conditions and your general state of healtltage and current levels have the
ability to serious harm or even kill.

The following guidelines are to protect you from potentidéthal electrical shock
hazards as well as the equipment from accidental damage

It is also important to note that the danger isn’t kaito only your body providing a

conductive path, namely your heart. Any involuntary musol&ractions caused by an
electrical shock, while perhaps harmless in themseles, cause the person to be
injured by falling, hitting a body part on something shatp,.e

The purpose of these set of guidelines is not to frigien but rather make you aware
of the appropriate precautions needed to safely build arrdtegéis electronics Kkit.

Perhaps, the number one rule — Don’t work alone! If shimg does happen,
it is extremely important to have someone nearby to reasl@stance or to
call for help.

When working on energized equipment (namely those tlealirer powered),
always keep one hand in your pocket. This ensures theretia complete
electrical path through your heart providing you accidgntalake contact
with live voltage.

Wear footfear with non-conductive (rubber) soles. DoTN&ork on line
powered or high voltage equipment in barefeet.

Always wear eye protection. Power semiconductor devarescapacitors do
have the potential to explode unexpectedly and projecpdhagments across
the room.

Always work in a clean, open area. Avoid working in tdted spaces,
especially if there are grounded objects nearby that coulgplete a circuit
path in the event you make accidental contact with loleage.

Avoid wearing any kind of jewelry or other articles thatuld accidentally
contact circuitry.

Never operate your PC boards on top of conductive tablesher conductive
objects. PC boards should ALWAYS be supported by the provided-sffs
or placed on top of a non-conductive tabletop or other raater

ALWAYS allow proper time for any large electrolytic other high voltage
capacitors to discharge after removing power prior to worlirguching any
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circuit. ALWAYS use a multimeter to measure the vgdtaacross large
capacitors after power is disconnect to ensure theg®lhas properly bled
off.

Use an isolation transformer if there is any charfaaatacting line powered

circuitry. A Variac is NOT an isolation transforrhe

Finally, if your kit involves a Tesla Coil — NEVER touon attempt to draw

an arc with an object from the output of a Tesla .Cile output of a Tesla
Coil poses not only an electrical hazard, but also a bazard. The output
from even the smallest solid state Tesla Coil carseaerious burns. Always
operate the Tesla Coil at a safe distance.

SAFETY GUIDELINES - SEMICONDUCTOR POWER DEVICES

Always wear eye protection. Power semiconductor devarescapacitors do
have the potential to explode unexpectedly and projecpdhagments across
the room.

Power semiconductors may be extremely hot. NEVER towsty
semiconductors during operation or after use. Always atioyper time for
components to cool down prior to handling them.

SAFETY GUIDELINES — HIGH TEMPERATURE COMPONENTS

Power semiconductors may be extremely hot. NEVER towsty
semiconductors during operation or after use. Always afioyper time for
components to cool down prior to handling them.

The extruded aluminum heatsink will be extremely hot duand after use
until it cools down to ambient temperature. NEVER eld®e heatsink on any
material that is flammable such as wood, plastic, pepalt is preferable to
place the extruded aluminum heatsink onto a metal plate.

NEVER operate the device without the use of a cooling fAgou are using
an extruded aluminum heatsink, be sure to blow fan pataltée cooling fins
of the heatsink to maximize the cooling effects of the fatlways allow the
cooling fan to continue running, even after power is removedi) the
heatsink and board components are properly “cooled” down.
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SAFETY GUIDELINES — ELECTROMAGNETIC FIELD OUTPUT

A\

DO NOT USE THIS KIT if you have an implanted biomedical devce such as a
pacemaker!

Electromagnetic fields are produced when the Teslasoiperating. Ensure
that you and others are always at least five feet dmoay the devices during
operation (small kits), and farther away with somehef larger kits such as
the miniBrute Tesla Coll Kit.

Avoid contact with metallic objects. This is mosthggortant for the smaller
CW based Tesla coils such as the SSTC 1.0 or Class-E Adddulated
Tesla Coil. What happens is that the electromagfielits cause charge to
build up on your person and any contact with something neevall initiate

a potential RF burn to occur. The burns are on the magnibdiden
electrostatic shock — they are rarely harmful, buy tten surprise you and
give you a small instant of localized pain — again simitareceiving a
electrostatic shock. Maintaining at least five feetipdrom the Tesla coil
will prevent his from occuring.

DO NOT use this kit if you have an implanted biomeda=lice.
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Introduction to the microBrute Modulator

Thank you for purchasing the microBrute Modulator / Inteeugkit. The microBrute
Modulator is a handheld controller (interrupter) thatswspecifically designed for use
with the microBrute DRSSTC system. It features twteptiometers which the user can
adjust in real time to control both the pulsewidtiwadl as the pulse repetition frequency
(PRF) of the modulation (pulsing).

The microBrute Modulator can also be modified by the tsetilize different ranges of
pulsewidths and PRFs to suit most any SSTC or DRSSTt€nsys

Notice to Beginners: If you are first time kit buildgiou may find this instruction
manual easier to understand than expected. Each compoieistkit has an individual
check box, while a detailed description of each compoiseptovided as well. If you
follow each step in the instruction manual in order, prattice good soldering and kit
building skills, the kit is next to fail-safe.

A\

Please read this manual in its entirety before building,esting, or operating your kit!

Circuit Description

The microBrute Modulator utilize two 555 Timer ICs to pericthe pulse timing logic.
555 Timer, U1, runs in astable (continuous) mode, providingRfg, of the modulation,
while 555 Timer, U2, is configured as a monostable (singleepuine-shot. U1 produces
a continuous series of pulses, whose frequency is deednmby the RC network
comprised of C2, R2, and R3, and is adjustable by the useryigg@otentiometer R3.
The frequency of these pulses equate to the pulse repefisquency (PRF) of the
interrupter. Each of these pulses then triggers U2 tduge a one-shot pulse of some
varying pulsewidth, which is determined by the RC network coepref C7, R6, and
R5. The pulsewidth of this one-shot can be varied by uker by adjusting
potentiometer, R5. The figure on the next page showsothput timing of the
modulator.

When operating the microBrute DRSSTC, power outputoistrolled by varying the
pulsewidth, or R5. When pulsewidth is equal to “0”, the BRS is in an OFF state.
When pulsewidth is increased, the DRSSTC output powgadually increased.
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Pulsewidth
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Kit Building Tips

A good soldering technique is key! Let your soldering iiprgently heat both the wires
and pads simultaneously. Apply solder to the wire dedpad when the pad is hot
enough to melt the solder. The finished joint should applearal small shiny drop of

water on paper, somewhat soaked in. If the pads haveeated up sufficiently, melted
solder (heated only by the soldering iron itself) ioilm a cold solder joint and will not

conduct. These cold joints appear as dull beads of s@ddrcan be easily fixed by
applying additional heat to the pad and wire. All compa)emmless otherwise noted,
should be mounted on the top side of the board. Thikeisside with the silkscreen
printing.

When installing components, the component is placed fldtetdoard and the leads are
bent on the backside of the board to prevent the part fatling out before soldering.
The part is then soldered securely to the board, ancethaining lead length is clipped
off. It is also extremely important to place the pomments as close to the board as
possible. This is necessary for proper operation ovewithe frequency range of the
various kits we provide. Also be sure that componentl&agths are always as short as
possible. This will avoid adding any stray capacitancesnductances that can be
detrimental to circuit operation.

An alternative approach (which is actually the one | is#) install the component into
the board and then apply a piece of masking tape onojmside to the hold the
component in temporarily. The leads on the backsidthefboard are then trimmed
leaving about 0.10” lead protruding through the backside ofdbhedpand then soldering
from the backside. You can then remove the masking &gg@y a small amount of
solder on the top to complete the joint.

A I~ A~ T A I Pl || 1Y
| | v v Y Y Y Y
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microBrute Modulator Parts List

RESISTORS

1.5k Resistor (brown-green-red), R1
51k Resistor (green-brown-orange), R2
1k Resistor (brown-black-red), R4
100k Resistor (brown-black-yellow), R7
100k Panel Mount Potentiometer, R3
10k Panel Mount Potentiometer, R5
750 Resistor, R8

RPRRPRRRPR

CAPACITORS

3 0.1uF Capacitor, C1,C2,C5
1 0.015uF Capacitor, C7
3 0.01uF Capacitor, C3,C4,C6

DIODES

1 Diode, 1N4002, CR1
1 LED (red or green), Panel Mount, D1

INTEGRATED CIRCUITS (ICs)
2 555 Timer, U1,U2

MISCELLANEOUS

Connector, RCA, Female, J1
Plastic Enclosure

9V Battery Connector, BAT1
Panel Switch, ON-OFF, SW1
Knob, 1/8” Shaft

Front Panel Plate

Misc. Hardware

Misc. Hook-up Wire

PRRPNRRPRR

REQUIRED, NOT SUPPLIED
1 9V Battery
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microBrute Modulator Component Layout Diagram

EASTERN VOLTAGE RESEARCH, LLC
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KIT Building Instructions

Now we will begin building the kit. There are just a/fenore important things to know
before we install the first components.

For each component, the word “install” always meansahawving:

wN P

Pick the correct value to start with.

Insert the component into the correct printeduditaoard (PCB) location.

Orient the component correctly — especially wheset is a right and a wrong
way to solder it in. (i.e. Electrolytic capacitorspdies, ICs, transistors, etc...)
Solder all connections unless directed otherwisesufe enough heat is used to
allow solder to flow for clean, shiny, and completedrestions.

Also, please be sure to take us seriously when we aagdlod soldering is the key to the
proper operation of your circuit!

Use a 25W soldering pencil with a clean, sharp tip. DO NUSE a high power
soldering gun such as those trigger activated units.

Use only rosin core solder intended for electronics use

Ensure your work area is clean, and has plenty of biigjttirig

Build your kit in stages, taking breaks to check your woBe sure to clean the
board periodically with a brush or compressed air to weEmany excess wire
cuttings, etc...

Okay, so lets begin!

H

. Install R1, 1.5k resistor (brown-green-red)
2. Install R2, 51k resistor (green-brown-orange)
3. Install R4, 1k resistor (brown-black-red)

4. Install a jumper (short) in the R6 location. Yean use the excess lead that
you cut off from another resistor to do this.

5. Install R7, 100k resistor (brown-black-yellow)

6. Install CR1, 1N4002 diode. The cathode band on the dmdé match that
shown on the silkscreen.

7. Install C1, 0.1uF capacitor (marking BC104)
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8. Install C2, 0.1uF capacitor (marking BC104)

9. Install C5, 0.1uF capacitor (marking BC104)

10. Install C3, 0.01uF capacitor (marking BC103 or M39014-1455)

11. Install C4, 0.01uF capacitor (marking BC103)

12. Install C6, 0.01uF capacitor (marking BC103)

13. Install C7, 0.015uF capacitor (marking BC153)

14. Add a jumper (short) from U3, Pin 1 to U3, Pin 4.

15. Install U1, 555 Timer. The 555 Timer IC may be sotilelieectly to the
PCB without worry, but you may use an 8-pin DIP sockeu( own) if you

prefer. Use the same care in soldering such a sockenhserting the IC as you
would in direct soldering of the chip. Note that one ehthe IC is marked by a
dot, notch, or band; this end MUST be oriented as shawtheoPCB layout.

16. Install U2, 555 Timer. The 555 Timer IC may be sotileleectly to the
PCB without worry, but you may use an 8-pin DIP sockeu( own) if you

prefer. Use the same care in soldering such a sockenhsernting the IC as you
would in direct soldering of the chip. Note that one ehthe IC is marked by a
dot, notch, or band; this end MUST be oriented as shawtheoPCB layout.

17. Solder approx. 3-4" of wire lead to each of the valg locations on the

PCB board:

a. J1+
b. J1-

C. +9V
d. R3+
e. R3-
f. R5+
g. R5-

18. Using a utility knife or scroll saw, cut out a eggular hole as shown in the
figure below. EXTREMELY IMPORTANT - First line up the thothe top and
bottom piece of the enclosure and fit together. Youtwaensure to cut the right
end of the top piece of the enclosure as there arestamd-offs which will
interfere with the battery compartment if you cut Wreng end of the top piece
of the enclosure.
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19. Using a 1/4" Drillbit, drill a hole approximately 2/3rd@ss the top of the
end of the top piece of the enclosure, as shown ifighes below, for the RCA
connector, J1. Be sure not to drill in a location thiitinterfere with the internal

stand-off.

20. First, use rubbing alcohol to clean the top surfadkeoénclosure where the
control plate will be installed. Next, carefully pesVay the adhesive backing on
the control plate, position it, and then press firtalystick it in place. Apply lots
of pressure over all areas of the control plate to engooal contact with the

enclosure surface.

© 2010 Eastern Voltage Research, LLC
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21. First, using a multimeter, determine which switchtjpmsof the switch is the
ON position. This ON position will be the top of theitel. Press fit SW1, ON-
OFF rocker switch into the front control plate cut:odhe ON position will be
pointing up.

22. Press fit D1, panel mount LED into the front colnpanel hole. This hole is
directly to the right of the rocker switch. If th&D is loose, you may use epoxy
(not supplied) or a similar adhesive to secure it inglac

23. Install R3, 100k potentiometer, into the RIGHTMOSantrcontrol plate
potentiometer location. Secure in place using the inclimgddwasher and nut.
Be sure not to overtighten the nut as you may damageotkatiometer.

24. Install R5, 10k potentiometer, into the LEFTMOST fraontrol plate
potentiometer location. Secure in place using the inclimgdwasher and nut.
Be sure not to overtighten the nut as you may dantegpdtentiometer.

25. Connect BAT1 and SW1 to the PC board as showreifighre below. Be
sure to ensure proper polarity during connection, or you maygkrthe active
components such as Ul and U2.

26. Connect D1 to the PC board as shown in the figelcevb The black lead of
the panel mount LED should be connected to the pad of Bigjraded with a "K"
as this is the cathode.

27. Connect R3, 100k potentiometer, to the PC board asnsimothe figure
below. Be sure to connect the wires to the potentiemeins EXACTLY as
shown in the figure below to ensure that the PRF adjodise correct direction
when turning the potentiometefThis is VERY important otherwise you risk
damage to the microBrute DRSSTC as your controller will workin reverse.

28. Connect R5, 10k potentiometer, to the PC board asnsho the figure
below. Be sure to connect the wires to the potentiemeins EXACTLY as
shown in the figure below to ensure that the PW adjastse correct direction
when turning the potentiometefThis is VERY important otherwise you risk

damage to the microBrute DRSSTC as your controller will workin reverse.

29. Connect J1 to the PC board as shown in the figuogvbdnstall, R8, 750
ohm resistor in series with the center lead of theneotor as shown. The center
lead of the connector should connect to the pad marked “#ie@RC board.
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Congratulations! You have just completed your microBrubeliator kit. Please take a
few moments to look over the board and ensure thahalicomponents are installed
properly with the correct orientation. Since somehefparts may be unfamiliar to you,
you may want to be extra sure that they have beerneaseorrectly. After you are sure
that everything seems to be properly installed, move ometset-up and testing section.

Set-up and Testing
Okay, so lets begin!

RECOMMENDED TEST EQUIPMENT, NOT SUPPLIED

1 Analog or Digital Multimeter
1 Oscilloscope (not required, but can be useful if you vasrerify timing)

1. Connect the 9V battery to the battery conneatdrtarn the power switch ON.
Using a multimeter, verify the voltages below:

Check Component Measuring Point Voltage
U1l Pin 8 (Vcc) 9V + 0.5V
Ul Pin 4 (Reset) 9V £ 0.5V
u2 Pin 8 (Vcc) 9V + 0.5V

Note: All voltages should be measured with respectd@lND screw terminal.

2. Verify that LED, D1, is illuminated. If it is moand the voltages above are
correct, the LED may be installed backwards.

3. If you have an oscilloscope, connect channel 1 gouaye to the output of the
microBrute Modulator at J1. Verify that the pulsewiditjustment of the
modulator is approximately from 0 to 180us. Pulsewidth shdl@T exceed
200us.

4. If you have an oscilloscope, connect channel 1 gouaye to the output of the
microBrute Modulator at J1. Verify that the pulse rameti frequency (PRF)
adjustment of the modulator is approximately 50Hz to 150Hz.

Congratulations! Your microBrute Modulator is now compdeded operational.
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Troubleshooting

PROBLEM: No output.
SOLUTION: Check to see that 9V battery connect isaifest properly.

PROBLEM: LED is not illuminating.
SOLUTION: LED may be installed backwards.

Conclusion

We sincerely hope that you have enjoyed the constructiothi® Eastern Voltage
Research Kit. As always, we have tried to write th&ruction manual in the easiest,
most “user friendly” format that is possible. As oustomers, we value your opinions,
comments, and additions that you would like to see in fygubdications. Please submit
comments or ideas to:

Eastern Voltage Research, LLC

Technical Support
support@easternvoltageresearch.com

Thanks again from the people here at Eastern VoltageaRése

Terms and Conditions of Sale

Before opening or assembling your kit, please read and retiewatest Terms and
Conditions of Sale on our website at the following link:

http://www.easternvoltageresearch.com/terms.html
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Military Dash Number Identification (M39014/01-xxxx) — Ceramic Capacibrs
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Military Dash Number Identification (M39014/02-xxxx) — Ceramic Capacibrs
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