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Introduction to the flexiBrute 1.0 MIDI Interface

Thank you for purchasing the flexiBrute 1.0 MIDI Interfadénis kit has been one of our
most requested Tesla Coil related kits and we are exmténally bring it to you. What
this kit provides is an easy way to convert your existingaur new Solid State Tesla
Coil (SSTC) or Double Resonant Solid State Tesla AORJSTC) into a musical
instrument. In otherwords, by connecting a keyboard or atbmpatible MIDI based
instrument or sound source, you can use your Tesla Cgérierate musical tones. For
example, if you play a MIDDLE C on your electronic kegid, your Tesla Coil will be
pulsed at the MIDDLE C frequency of 261 Hz and you will Heéat audio frequency of
261 Hz. Pretty neat, en? Our monophonic version wiMalbne to play single notes
with their Tesla Coil while our polyphonic version willow you to play two
simultaneous notes! The ability to play more than ook at a time on your Tesla Coil
will definitely up the coolness factor significantly.

The flexiBrute 1.0 MIDI Interface is designed to be usedviatually any solid state
Tesla Coil. It will work with the smallest SSTCswsll as the largest DRSSTCs which
could be using full-bridge switching configurations of high po@&1600 IGBT bricks.
The flexiBrute 1.0 MIDI Interface is fully customizable Ige end user and can be
configured very easily for practically any Tesla coil agagion.

This kit is also directly compatible with our microBrutedaminiBrute line of DRSSTCs.

A\

Please read this manual in its entirety before building,esting, or operating your kit!
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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 properly. These cold joints appear as dull beadsldér, and can be easily
fixed by applying additional heat to the pad and wire. All gonents, unless otherwise
noted, should be mounted on the top side of the boards iShthe side 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 place temporarily. The leads on th&dide of the board are then trimmed
leaving about 0.10” lead protruding through the backside of the baaddthen soldered
from the backside. You can then remove the masking taoefially apply a small
amount of solder on the top to complete the joint oth Isades. This is shown in the
figure below.
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flexiBrute 1.0 MIDI Interface Parts List
RESISTORS

10k Resistor (brown-black-orange), R3, R4, R5, R6
560 Resistor (green-blue-brown), R7, R21

100 Resistor (brown-black-brown), R8

470 Resistor (yellow-violet-brown), R10

220 Resistor (red-red-brown), R11

56 Resistor (green-blue-black), R12

120 Resistor (brown-red-brown), R13,R14

1k Resistor (brown-black-red), R15,R16

NNRRRPRERNA

N

Potentiometer, 100k (marking 104), R1,R2
Potentiometer, 1Meg (marking 105), R9

H

CAPACITORS

22pF Capacitor, Ceramic, C1,C2
0 0.1uF Capacitor, Ceramic, C3,C4,C5,C6,C8,C9,C10,C11,C21,C22
0.01uF Capacitor, Ceramic, C7
10uF, 50V Capacitor, Electrolytic, C12
1000uF, 10V Capacitor, Electrolytic, C23

PR ERPEN

DIODES

1 Diode, 1N4002, CR21
2 Diode, 1N4148, CR1,CR2
4 LED, T-1, Blue, D1,D2,D3,D21

SEMICONDUCTORS

Microcontroller, flexiBrute 1.0 MIDI, 28-Pin, Ul
HCPL2601 Optoisolator, U2

SN74LS123 Multivibrator, U3

SN74HC08 Quad 2-Input AND Gate, U4
TC4427 Gate Driver, U5

LM7805 Voltage Regulator, U21

Crystal Oscillator, 16MHz, XTAL1

RPRRPRRRRPR
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MISCELLANEOUS

MIDI, 5-Pin Connector, J1

RCA Connector, Female, J2A (See Note 1)

BNC Connector, Female, J2B (See Note 1)

Fiber Optic Connector, HFBR1412, J3 (See Note 1)
DIP Switch, 4-Position, SW1

Terminal Block, 2-Position, TB1

IC Socket, 28-Pin DIP, U21

flexiBrute 1.0 MIDI PCB Board

flexiBrute 1.0 MIDI Schematic

PRRPRRPRRRR

Note 1: The type of connector supplied with the kil@pendent on the particular kit you ordered.

REQUIRED, NOT SUPPLIED

1 Power Supply, 9V, 1A (or similar)

OPTIONAL, BUT RECOMMENDED

16-Pin DIP Socket (See note 2)
14-Pin DIP Socket (See note 2)
8-Pin DIP Socket (See note 2)
Speaker, 8 ohm, Small (See note 3)

P NP R

Note 2: The use of DIP sockets is not required, butriiékéemmended. Using DIP sockets for each and
every IC will allow easy removal for troubleshootingdarepair. DIP sockets may be purchased from any
electronics supplier, including your local Radio Shackimnilar electronics store, or can be purchased
directly from us at our website under the components ogi@ages.

Note 3: The use of a small 8 ohm speaker is beneéisi#l allows you to test the operation of your MIDI
keyboard or similar equipment with your MIDI interface lmbane recommend any small 8-ohm speaker.
These are the small speakers typically found in compassascor other small radios or toys. We also offer
these speakers on our flexiBrute MIDI Interface welimitering page.
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flexiBrute 1.0 MIDI Interface - Component Layout Diagram
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flexiBrute 1.0 MIDI Interface — Mounting Provisions
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Your flexiBrute 1.0 MIDI Interface can be mounted dire¢tyany flat surface using the
four (4) mounting holes as shown above. Each mountilegduzepts #6 hardware and
we recommend using 6-32 stand-offs and 6-32 screws to moustaie.
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KIT Building Instructions

Now we will begin building the kit. There are jusiesv more important things to know
before we install the first components.

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

1. Pick the correct value to start with.

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

3. Orient the component correctly — especially wheretls a right and a wrong
way to solder it in. (i.e. Electrolytic capacitorspdies, ICs, transistors, etc...)

4, Solder all connections unless directed otherwisesurfe enough heat is used to

allow solder to flow for clean, shiny, and completedresctions.

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

Use a 25W soldering pencil with a clean, sharp tip. DO NISE 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 wdBk sure to clean the
board periodically with a brush or compressed air to venamy excess wire
cuttings, etc...

Okay, so lets begin!

H

. Install IMP2, zero ohm resistor (one black stripgdrper wire
2. Install R3, 10k resistor (brown-black-orange)

3. Install R4, 10k resistor (brown-black-orange)

4. Install R5, 10k resistor (brown-black-orange)

5. Install R6, 10k resistor (brown-black-orange)

6. Install R7, 560 resistor (green-blue-brown)

7. Install R21, 560 resistor (green-blue-brown)

8. Install R8, 100 resistor (brown-black-brown)
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9. Install R10, 470 resistor (yellow-violet-brown)
10. Install R11, 220 resistor (red-red-brown)
11. Install R12, 56 resistor (green-blue-black)
12. Install R13, 120 resistor (brown-red-brown)
13. Install R14, 120 resistor (brown-red-brown)
14. Install R15, 1k resistor (brown-black-red)
15. Install R16, 1k resistor (brown-black-red)

16. Install CR1, 1N4148 diode. The cathode band on the diadematch that
shown on the silkscreen.

17. Install CR2, 1N4148 diode. The cathode band on the diadematch that
shown on the silkscreen.

18. Install CR21, 1N4002 diode. The cathode band on the diodenmatch that
shown on the silkscreen.

19. Install D1, Blue LED (smaller LED provided in thé kiThe short lead of the
diode is the cathode and will install into the square petthe PCB board.

20. Install D2, Blue LED (smaller LED provided in thg kiThe short lead of the
diode is the cathode and will install into the square petthe PCB board.

21. Install D3, Blue LED (smaller LED provided in thg kiThe short lead of the
diode is the cathode and will install into the square petthe PCB board.

22. Install D21, Blue LED (smaller LED provided in the) kifThe short lead of
the diode is the cathode and will install into the sgpakon the PCB board.

23. Install C1, 22pF capacitor (marking BC22 or 22J)

24. Install C2, 22pF capacitor (marking BC22 or 22J)

25. Install C3, 0.1uF capacitor (marking BC104 or 104)

26. Install C4, 0.1uF capacitor (marking BC104 or 104)
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27. Install C5, 0.1uF capacitor (marking BC104 or 104)
28. Install C6, 0.1uF capacitor (marking BC104 or 104)
29. Install C8, 0.1uF capacitor (marking BC104 or 104)
30. Install C9, 0.1uF capacitor (marking BC104 or 104)
31. Install C10, 0.1uF capacitor (marking BC104 or 104)
32. Install C11, 0.1uF capacitor (marking BC104 or 104)
33. Install C21, 0.1uF capacitor (marking BC104 or 104)
34. Install C22, 0.1uF capacitor (marking BC104 or 104)

35. Install C7, 0.01uF capacitor (marking BC103 or 103)

36. Install 28-Pin DIP Socket in the Ul location. Nittat one end of the DIP
Socket is marked by a dot, notch, or band; this end MUSGribated as shown
on the PCB layout.

37. Install U2, HCPL2601 Optoisolator (marking 2601). The HCPL26&\ be
soldered directly to the PCB without worry, but you g an 8-pin DIP socket
(not supplied) if you prefer as this would aid in troublesimgoand repair. Note
that one end of the IC is marked by a dot, notch, or ;bdmsl end MUST be
oriented as shown on the PCB layout.

38. Install U3, SN74LS123 Multivibrator. The SN74LC123 may ddesed
directly to the PCB without worry, but you may use an X6{pIiP socket (not
supplied) if you prefer as this would aid in troubleshooting pair. Note that
one end of the IC is marked by a dot, notch, or bandetidsMUST be oriented
as shown on the PCB layout.

39. Install U4 SN74HCO08 Quad 2-Input AND Gate. The SN74HCO lmea
soldered directly to the PCB without worry, but youymee an 14-pin DIP
socket (not supplied) if you prefer as this would aid in tleglnoting and repair.
Note that one end of the IC is marked by a dot, notchawd;lthis end MUST be
oriented as shown on the PCB layout.

40. Install U5, TC4427 Gate Driver. The TC4427 may be sald#irectly to the
PCB without worry, but you may use an 8-pin DIP socket Gupplied) if you
prefer as this would aid in troubleshooting and repair. Mweone end of the
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IC is marked by a dot, notch, or band; this end MUST be texdesis shown on the
PCB layout.

41. Install U21, LM7805 Linear Regulator. The tab shoulddidered directly
to the PCB board or use mounting hardware (not supplied¥ifede The use of a
heatsink is not required for this Kkit.

42. Install SW1, 4-Position DIP Switch. Note that ené of the IC is marked
by a dot, notch, or band; this end MUST be oriented asrsloo the PCB layout.

43. Install XTALL, crystal oscillator. Note therens polarity on the crystal so
the crystal may be installed in any orientation.

44. Install R1, 100k potentiometer (marking 104)
45. Install R2, 100k potentiometer (marking 104)
46. Install R9, 1Meg potentiometer (marking 105)

47. Install TB1, 2-position terminal block. Ensure the opeew terminals face
towards the outside of the board so that wires candssted.

48. Install C12, 10uF, 50V (or similar) electrolytic caparci C12 has “polarity.”

Polarity means the capacitor must be inserted a ceaveymn You may notice that
one side of the capacitor, there is a black stripe wittus signs. This is the
negative end. Looking at the PCB silkscreen, you willceothe positive side
marked. Install this capacitor into the board ensurireg gbsitive side of the
capacitor installs in the hole that is marked positnéhe PCB layout.

49. Install C23, 1000uF, 10V (or similar) electrolytic camacit C23 has
“polarity.” Polarity means the capacitor must be itesia certain way. You may
notice that one side of the capacitor, there is &idtgpe with minus signs. This
is the negative end. Looking at the PCB silkscreen, yfitnatice the positive
side marked. Install this capacitor into the board enguhe positive side of the
capacitor installs in the hole that is marked positnéhe PCB layout.

50. Install J1, 5-Pin DIN MIDI connector
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RCA Connector, J2A Correction — REV 2 Boards

The RCA connector J2A is backwards on the board. Therefa; the GND and
POSITIVE connections are effectively backwards which willmake the output
modulator signal negative. There are two ways to correct thissue with the REV 2
board:

1. Simply install the RCA connector, J2A, on the undersie of the board, but have
the connector facing inwards as opposed to outwards. Thisuld be on the topside
of the board, but the connector barrel would interfere with other components on the
topside.

2. Install the RCA connector, J2A, as normal but modify theRCA cable so that the
conductors reverse from one end to the other. Although th way modifies the cable,

it still allows the RCA connector to be installed normallyon the topside of the board
facing outwards as shown in the photo on the first page of thimanual.

51. Install J2A, RCA female connector (if suppliedhefie are two black plastic
tabs underneath connector that should be cut off to efiseireonnector sits flat
on the board. Be sure to follow the REV 2 rework ingions above, otherwise
the polarity of your modulator signal will be reversed.

52. Install J2B, BNC female connector (if supplied).

53. Install J3, HFBR1412 fiber optic transmitter (if sugg)i

A\

DO NOT install the 28-Pin Microcontroller IC at this time!

April 2014, Rev A http://www.EasternVoltageResearch.com
flexiBrute 1.0 MIDI Interface Instruction Manual



Eastern

VOLTAGE RESEARCH

Congratulations! You have just completed your flexiBrut@ MIDI Interface Kit.
Please take a few moments to look over the board aweethat all the components are
installed properly with the correct orientation. Sisoene of the parts may be unfamiliar
to you, you may want to be extra sure that they haee beserted correctly. After you
are sure that everything seems to be properly installede mo to the set-up and testing
section.

Set-up and Testing

Okay, so lets begin!

RECOMMENDED TEST EQUIPMENT, NOT SUPPLIED

1 Analog or Digital Multimeter
1 Oscilloscope
1 MIDI Keyboard (or similar)
1 Speaker, 8-ohm, Small
April 2014, Rev A http://www.EasternVoltageResearch.com
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IMPORTANT NOTE — REV 2 BOARDS

REV 2 boards are identified by the “REV 2” silkscreen
text in the lower rightside of the board.

The RCA connector J2A is backwards on the board.
Therefore, the GND and POSITIVE connections are
effectively backwards. There are two ways to corie
this issue with the REV 2 board:

1. Simply install the RCA connector, J2A, on the undersie of the board, but have
the connector facing inwards as opposed to outwards. Thisueld be on the topside
of the board, but the connector barrel would interfere with other components on the
topside.

2. Install the RCA connector, J2A, as normal but modify theRCA cable so that the
conductors reverse from one end to the other. Although th way modifies the cable,
it still allows the RCA connector to be installed normallyon the topside of the board
facing outwards as shown in the photo on the first page of thimanual.
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Before connecting the flexiBrute 1.0 MIDI Interface to any STC or DRSSTC Tesla
Coil, be sure that you are completely familiar with the opeation of the MIDI
Interface as well as verified the operation of the interfaceard using an oscilloscope
or similar device. It is important to ensure that the MIDI Interface pulsewidth
ranges are programmed per the SSTC or DRSSTC it is beingsed for and that the
proper settings are programmed before connecting to an S€Tor DRSSTC.

A\

WARNING
Unplugging the MIDI connector while playing a note will resut in this note being
played indefinitely through the MIDI Interface Card. This is simply how the
MIDI protocol operates, since the note will not stop untila stop-note
command is sent by the MIDI device.

1. Hook-up a 7-12VDC, 1A power supply according to the figufewoe We

recommend using a 9V, 1A DC power supply which can be ordeoed dur

website under the flexiBrute 1.0 MIDI Interface ordering pa@&9V battery can
also be used, although operating run-times will be limited to the life of the
battery.)

First, use your multimeter to verify which lead fraire power supply is the
positive lead, and which lead is the negative lead. mRixethe leads to the
MIDI Interface board may cause damage to the components.

Connect the positive lead to the TB1 terminal block sdadeled “VIN.”

Connect the negative lead to the TB1 terminal block stabeled “GND.”
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D 9VDC, 1A
Power Supply
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2. Apply power to the MIDI interface board.

3. Verify that +5V LED, D21, is illuminated.

4. Verify that the voltages are correct at the maagypoints located below. All
voltages should be measured with respect to GND. Theihledab of U21 is
ground and provides an easy point for connecting a probe to.

Check Component Measuring Point Voltage
U21, LM7805 Pin 1 (Input) 7-12V (9V nom)
U21, LM7805 Pin 3 (Output) 5V 0.1V

U1, Microcontroller Pin 1 (MCLR) 5V +0.1V
U1, Microcontroller Pin 7 (Vcc) 5V +0.1V
U1, Microcontroller Pin 20 (Vcc) 5V +0.1V
U1, Microcontroller Pin 21 (Vcc) 5V +0.1V
U2, Optocoupler Pin 7 5V 0.1V
U2, Optocoupler Pin 8 5V 0.1V
U3, SN74LS123 Pin 16 (Vcc) 5V 0.1V
U3, SN74LS123 Pin 3 (CLR) 5V 0.1V
U4, SN74HCO08 Pin 14 (Vcc) 5V 0.1V
U5, TC4427 Pin 6 (Vcc) 5V 0.1V

Note: All voltages should be measured with respecta@lND heatsink tab on U21.
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5. Disconnect power to the MIDI interface board

6. Install U1, 28-Pin Microcontroller. Note that aexad of the IC is marked by a
dot, notch, or band; this end MUST be oriented as shawtheoPCB layout.

A\

IMPORTANT

The next several steps involve setting the DIP switchés the MIDI interface board.
It is very important to understand the operation of these IP switches so that
your MIDI interface board can be properly set-up for the equpment it is to
be used for. Failure to properly set these DIP switchemsay cause permanent

damage to your Tesla coil system.

7. In this step, the DIP Switch Pulsewidth Potenti@m&tode (Position A) will
be selected. First, identify the proper DIP switch gisie figure below:

. m@ gt volis? E‘ﬁ ?E;_ .
g Jt ., &5 e =]
'_@ PR S 8DD8 g“ m‘ﬁ!;l

H
o J2A
=]

; . oo\
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VOLTAGE RESEARCH

flexiBRUTE 1.2
MIDI Intertace U3

There are two settings for this switch as showhentable below:
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Pulsewidth Potentiometer Mode

Operation

When this switch is OFF, the pulsewidth of EVERY n
played will be determined by the setting of potentiome
R2.

(RECOMMENDED)

When this switch is ON, the pulsewidth of the lowesten
played will be set by adjusting potentiometer, R2, and
pulsewidth of the highest note will be set by adjust
potentiometer, R1. For notes in between, there lvélla
linear mapping between the set pulsewidths of R2 and
For example, if R2 is set for 200us and R1 is set for 10
then playing a note in the middle of the range will

Dte

the
ing
R1.

Ous,
be

approximately 150us.

Pulsewidth Potentiometer Mode — DIP Switch A set to @é§ition
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Pulsewidth Potentiometer Mode — DIP Switch A set togoiition

8. In this step, the DIP Switch Pulsewidth Range SdRgsition B) will be
selected. First, identify the proper DIP switch usirgfthure below:
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There are two settings for this switch as shownentéle below:

Pulsewidth Range Select

Operation

(for microBrute DRSSTC)

When this switch is OFF, the operating pulsewidth range
will range from 0 to 180us. The R1 and R2 potentiometers
will be able to be set to pulsewidths ranging from ( to
180us. This is recommended for low to medium power

SSTCs and DRSSTCs.

(for miniBrute DRSSTC)

When this switch is ON, the operating pulsewidth rapge
will range from 0 to 430us. The R1 and R2 potentiometers
will be able to be set to pulsewidths ranging from ( to

430us. This is recommended for higher power SSTCs and

DRSSTCs.

Note: If you are using this MIDI interface with eithdret microBrute DRSSTC or
miniBrute DRSSTC system, use the recommended DIP sasttings as shown

in the above table.

Pulsewidth Range Select — DIP Switch B set to OFF ipasit
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Pulsewidth Range Select — DIP Switch B set to ON paositi

9. In this step, the DIP Switch MIDI Note Range Se{€dsition C and D) will
be selected. First, identify the proper DIP switchesguihe figure below:
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There are three settings for this switch as shownarndhle below. These two
switches operate as a pair and are used to protect #fee dal from notes too
high being played, which could cause damage to the cotiodile large on-times
(high duty cycles) of high pitched notes.

MIDI Note Range Select Operation

HIGHEST PROTECTION

In this mode, MIDI notes above 74 will not be played.

RECOMMENDED

LIMITED PROTECTION

In this mode, MIDI notes above 92 will not be played

NO PROTECTION

In this mode, all MIDI notes up to 127 will be played.

Please note that the lowest note for any range isl kde 24.

IMPORTANT
We recommend using HIGHEST PROTECTION for all applications. This includes
using the MIDI interface for both the microBrute and miniBrute DRSSTCs.
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MIDI Note Range Select (Playable Notes) — HIGHEST PEOTION

MIDI Note Range Select (Playable Notes) — LIMITED PRETITION

MIDI Note Range Select (Playable Notes) — NO PROTEQTIO

(Note: The keyboard shown only includes notesauldiDI note 108. In this mode, notes up to MIDited 27 are also
able to be played)

10. At this point, the DIP switch settings should allsket up and you are ready to
begin testing and setting the potentiometer settinggofor MIDI interface board.
Connect your MIDI keyboard (or similar) to the MIDI inface as shown in the
figure below. Connect a small 8 ohm speaker, if it islai®, as shown as well.
A speaker will be especially helpful in that you will beleato hear the tones
being played while testing and also give you an idea of th@aMIDI interface
card operates prior to connecting to an actual SSTC &9IR Tesla coil.
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Note: The speaker can be connected directly to @lleeRCA or BNC connector
or can also be soldered to the terminals / pads onddue lfor either connector.
Polarity is not important for this connection.

11. With everything connected properly, apply power the MtRdrface board.
12. Turn the MIDI keyboard ON.

13. Check that the MIDI channel on the keyboard iscseh&annel 1. The MIDI
interface board by default will only read channel 1 fréw MIDI instrument.

14. Try playing a few notes on the keyboard. If everytligngonnected and
operating properly, you should begin to hear notes playimgudfn your
connected speaker.

15. Verify that the MIDI LED illuminates when noteseaplayed on the
keyboard. Note that the MIDI LED changes state eveneta valid MIDI
command is received from the sending instrument. Whamgéeaote is played,
the MIDI LED will illuminate, however, if you play aesond note, while the first
note is still being held, the MIDI LED will turn off.

16. Verify that the FO LED illuminates when notes played on the keyboard.
This LED indicates that the fiber optic
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17. Verify that the BNC LED illuminates when notes pleeyed on the keyboard.
This LED indicates that electrical signals are beiatpot at the BNC and RCA
connectors on the MIDI interface board.

18. In the next few steps, we will adjust the potenéters for the operation of
the MIDI interface board. For this step, first disconnect the audio speaker
from the MIDI interface board. Then connect an oscilloscope to the output
BNC of the MIDI interface board or use an oscilloscgpebe and look at the
output by monitoring U5 (TC4427), Pin 5. The ground clip ofdkeilloscope
can be attached to either the heatsink tab of U2herod the mounting holes at
the corners of the board. (Note: If an oscilloscisp®t available, you can adjust
the potentiometers using the figures below to get approginpatisewidth
settings.)

19. If you have an oscilloscope, you can verify that theepuidth range select is
properly selected and operating correctly. If you do agelan oscilloscope, you
may skip this step.

Pulsewidth Range Select Operation

While playing the lowest note on your MIDI keyboard,
adjust R1 and verify that the adjustment range| is
approximately from 0-180us.
(for microBrute DRSSTC)

While playing the lowest note on your MIDI keyboard,
adjust R1 and verify that the adjustment range| is

approximately from 0-430us.
(for miniBrute DRSSTC)

IMPORTANT — KEY VELOCITY VS. PULSEWIDTH
Please note that the MIDI interface board uses key velogiinformation from
the received MIDI stream. In otherwords, the hard you pess on a key on the
keyboard, the longer the pulsewidth. To ensure maximumulsewidth is
being measured, be sure to strike each note quickly andrily as light key
presses will output lower pulsewidths at the output offte MIDI interface
board.
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20. In this step, you will set the low note maximumspulidth. Follow the
instructions as shown in the table below. Please es&hbte on the next page for
pulsewidth setpoints of R1 and R2 if you do not have ailastope available.

Pulsewidth Potentiometer Mode

Low Note Programming Instructions

NOT RECOMMEND for the
microBrute or miniBrute

While playing the lowest note on your MIDI keyboa
adjust potentiometer R2 to the desired maxim
pulsewidth.

For microBrute DRSSTC, the maximum pulsewidth sha
not exceed 50us.

For miniBrute DRSSTC, the maximum pulsewidth shog
not exceed 100us.

DRSSTC
While playing the lowest note on your MIDI keyboar
adjust potentiometer R2 to the desired maxim
pulsewidth.
For microBrute DRSSTC, the recommended maximny
pulsewidth should not exceed 50us.
RECOMMENDED

For miniBrute DRSSTC, the recommended maxim

dl
um

uld

uld

um

um

pulsewidth should not exceed 100us.
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Pulsewidth Range Select 0-180us Pulsewidth Range Select 0-430us

Approximate Potentiometer Setpoints Approximate Potentiometer Setpoints
(R1, R2) (R1, R2)

Potentiometer R1, R2 Pulsewidth Setpoints (Approximate)
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21.

In this step, you will set the high note maximum guidth. Follow the

instructions as shown in the table below. Please hesdable on the previous

page for pulsewidth setpoints of R1 and R2 if you do not haveseaiioscope
available.

Pulsewidth Potentiometer Mode

High Note Programming Inguctions

Not applicable. The maximum high note pulsewidth
DIP switch setting is equal to the maximum low n
pulsewidth as set in step 19.

for
ote

RECOMMENDED

While playing the lowest note on your MIDI keyboar

adjust potentiometer R1 to the desired maximum

pulsewidth.

For microBrute DRSSTC, the recommended maximum

pulsewidth should not exceed 25us.

For miniBrute DRSSTC, your recommended maxim
pulsewidth should not exceed 50us.

um
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22. Verify that the keyboard plays the notes as shovthe table below given
the present DIP switch selection for the Note RandgecEeNote that if you have
a smaller keyboard, you may not be able to play notasfall within the cut-off
range of the Note Range Select.

MIDI Note Range Select

Operation

RECOMMENDED

Verify that the notes being played cut-off as shown ia|th
figure below:

Verify that the notes being played cut-off as shown ia|th
figure below:

Verify that all notes are able to be played on your MID
keyboard.

IMPORTANT — KEYBOARD SIZE

Please note that if you have a smaller keyboard, you will not [able to test or
play all the notes shown in the table above.
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At this point, your MIDI interface card is properly set-ampd configured. You are now
ready to connect the MIDI interface card to your aeslil!

Operation with a Tesla Caoill

Okay, so lets make some music!

April 2014, Rev A http://www.EasternVoltageResearch.com
flexiBrute 1.0 MIDI Interface Instruction Manual



IMPORTANT NOTE — REV 2 BOARDS

REV 2 boards are identified by the “REV 2” silkscreen
text in the lower rightside of the board.

The RCA connector J2A is backwards on the board.
Therefore, the GND and POSITIVE connections are
effectively backwards. There are two ways to corie
this issue with the REV 2 board:

1. Simply install the RCA connector, J2A, on the undersie of the board, but have
the connector facing inwards as opposed to outwards. Thisueld be on the topside
of the board, but the connector barrel would interfere with other components on the
topside.

2. Install the RCA connector, J2A, as normal but modify theRCA cable so that the
conductors reverse from one end to the other. Although th way modifies the cable,
it still allows the RCA connector to be installed normallyon the topside of the board
facing outwards as shown in the photo on the first page of thimanual.
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Before connecting the flexiBrute 1.0 MIDI Interface to any STC or DRSSTC Tesla
Coil, be sure that you are completely familiar with the opeation of the MIDI
Interface as well as verified the operation of the interfaceard using an oscilloscope
or similar device. It is important to ensure that the MIDI Interface pulsewidth
ranges are programmed per the SSTC or DRSSTC it is beingsed for and that the
proper settings are programmed before connecting to an S&€Tor DRSSTC.

WARNING
Unplugging the MIDI connector while playing a note will resut in this note being
played indefinitely through the MIDI Interface Card. This is simply how the
MIDI protocol operates, since the note will not stop untila stop-note
command is sent by the MIDI device.

Modulator Output Specifications

Please use the following table to determine the propefantebetween the MIDI
interface board and your DRSSTC or SSTC system.

Output Connector Specification

RCA connector (female)
TTL 5V logic compatible
0V = OFF

5V = ON

J2A, RCA

BNC connector (female)
TTL 5V logic compatible
0V = OFF

5V = ON

J2B, BNC

HFBR1412T Transmitter (ST connector)

Compatible with HFBR 2412T Receiver (ST connector)
Light OFF = OFF

Light ON = ON

J3, Fiber Optic
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MIDI Channel

The MIDI interface board only reads MIDI commands issiiedhannel 1 of the MIDI
datastream. Please ensure your instrument is set to Chdmfere use.

MIDI Board LED Status

The follow table lists the MIDI interface board statili=Ds and their functions.

Status LED

Function

+5V

This LED will illuminate when there is input power athne
5V logic power is present.

MIDI

This LED will illuminate whenever a valid MIDI commdr

is received by the MIDI interface board. Sample drali

commands would be MIDI note ON, and MIDI note OFF.

Note that this LED will toggle ON/OFF (change state)

each valid MIDI command received. So for examplepif y

press a key, the MIDI LED will illuminate. If you contie

on

holding that key and press a second key, the MIDI LED wil

turn off.

FO

This LED illuminates when an output modulator pulse
active on the fiber optic connector. Note thatlihghtness
of this LED will vary depending on the magnitude of t
pulsewidth and duty cycle at the output.

BNC

This LED illuminates when an output modulator pulse
active on either the RCA or BNC output connectors. eN
that the brightness of this LED will vary dependingtbae
magnitude of the pulsewidth and duty cycle at the outpu

is
ot

L.
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Connecting the MIDI Interface Board to a DRSSTC / SSTC

The follow figures show sample hook-up diagrams for thBINhterface board.

"# S % &

microBrute DRSSTC — Hook-up Diagram
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VDG, 1A Positive
Power Supply Negative
MIDI Cable

MIDI Keyboard (Set to Channel 1)

April 2014, Rev A

MIDI Interface Board

miniBrute DRSSTC

Modulator Input

BNC Output

BNC Cable

miniBrute DRSSTC — Hook-up Diagram
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+ Positive
- Negative
o

MIDI Cable T id
BNC Output

-
L

BNC Cable

MIDI Interface Board

MIDI Keyboard (Set to Channel 1)

Typical DRSSTC or SSTC — Hook-up Diagram
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Troubleshooting

PROBLEM: There is no output on the MIDI interfaceabd and the MIDI interface LED
does not illuminate.
SOLUTION: Verify that the instrument is set to MIbBhannel 1.

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 assemblying your Kit, please read and revievilatest Terms and
Conditions of Sale on our website at the following link:

http://www.easternvoltageresearch.com/terms.html
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