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Introduction

Congratulations on your purchase of the Rainbow Brain. The kit contains all the parts necessary to

construct a fully functional Rainbow Brain. The Rainbow Brain is a DMX based, RGB controller that

allows the user to easy control any of the Rainbow line of products. This assembly manual will give you

all the information needed to construct a single Rainbow Brain. The Rainbow Brain PCB has a two sided

design. All component parts should be installed on the side with the silkscreen, or writing. Please be
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Editor software that allows for DMX operation.

Please take the time to read the following sections of this manual. Enclosed in this document is
information regarding assembly, parts and tools required. Be sure to do an inventory of all the parts
before starting to ensure your familiarity with the parts. Even if you have never soldered something
before, this unit should be something a novice should be able to construct.

*Disclaimer! This device uses potentially deadly voltages in operation. If you do
not feel it is within your ability to work with these voltages please stop and get
assistance, or purchase a ready built, commercial product of the same type. This
unit was designed for personal use ONLY, as a means of education and should be
used for demonstration purposes only. IT HAS NOT BEEN RATED, TESTED OR
APPROVED FOR USE IN COMMERCIAL ENVIRONMENTS and as such is forbidden
by the designer. Improper use of this equipment could be hazardous to life and
property and the suitability of use is your responsibility. |1 assume no
responsibility in the use or operation of this equipment or for the accuracy of any
information made on part of myself. | make no warranties; written or otherwise
toit. It should be considered an experimental device with possible unknown
characteristics.
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Tools

Long nose or needle nose pliers
Wire nippers

25 watt soldering iron

Magnifying glass (lighted if possible)
Solder
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Assembly Instructions
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on the PCB and check to make sure you received all your components. One PCB should look like the
following:
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In the event that there are issues with the board, please do not continue on.

www.christmasonmanor.com



A Quick Lesson on Soldering

Soldering is a skill that is only learned through practice. If this is your first time soldering a circuit board,
take the time to read over these steps and practice on a spare or practice PCB. The ability to solder
properly could determine the lifespan of the product and how well it functions. Below are a few
pictures to help guide you in your understanding of soldering.

With this kit, you will need to provide your own solder. Do not make the mistake of using plumbing
solder or acid core solder. This type of solder will damage the PCB and cause the unit to become
useless. Thin, rosin core solder is designed for use with electronics
and should be used for this application. A local electronics store or
RadioShack will sell this type of solder.

To begin, be sure that the circuit board is clean and all the traces

are intact and not broken at any point. Also be sure the soldering

iron is fully heated and the tip is clean. Having a sponge or a Tip

Cleaner (pictured) nearby is very useful.

When inserting components into the circuit board, be sure to bend the
ends just a little bit to hold it in place. This will allow you flip the
circuit board over and have the component held in place while you
solder.

Next you should place the tip of

the soldering iron directly on the
board foil of the circuit board, next to the component lead. Allow
the heat to transfer and touch the other side of the lead with the
solder. The solder should flow evenly onto the lead and the foil
making a good connection. It is very important to make sure you
are applying heat to both the component and the board foil. If just
the board foil is being heated, then the solder will not hold to the component. At the same time, if just
the component is being heated, then the solder will not hold to the board foil.

Once the solder has cooled, use wire nippers to cut the remaining component leads up against the
solder.
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Part Description

111

1.1.2

1.1.3

114

1.15

1.1.6

1.1.7

Resistors

Resistors are specified by their resistance value in ohms. On this particular product, there are
three different resistors used, at different values. The polarity or way the resistors are inserted
into the board does not matter, as resistors do not have a polarity. Make sure that the resistors
are placed firmly up against the circuit board and the leads are cut as close to the solder as
possible. Be sure to read and understand the markings listed below to insert the proper resistor
in the proper location.

Resistor Networks

Resistor networks are a way of getting resistance in a smaller package. They function the same
way a standard resistor does, however they allow for multiple resistors in one package. In our
case, there are 4 resistors in one package. Altogether there are 8 resistor networks on this
board.

Modular Jack

A modular Jack is a component used to easily connect Cat-5 cable to any device. All internal
wiring is completed and the device is ready to be installed into your circuit board. Be sure that
all 8 pins are inserted into the circuit board before pushing the black tabs into the holes. There
are seven jacks on this board.

Terminal Blocks

Terminal blocks allow for ease of connection between a power source and the PCB. In our case,
there are two terminal blocks but both do not need to be used. Please consult the user manual
for more information on the use of the additional jack.

RS485 Interface

The RS485 chip translates the signal received from your DMX network and puts it into a
language that the controller can understand. There is only one of these 8 pin chips on this
board.

Capacitors

A capacitor, when taken down to its bare roots, stores electricity. Because of this, it is very
AYLR2NIFY (G G2 dzy RSNA (idoytRe PEB. TO cikcllit Oohrd asNR#@ted2 NA
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the equivalent marking on circuit board. If your capacitor only has the minus marked, then put
theunmarkedlead2 ¥ G KS OF LI OAG2NI Ay GKS abé K2f So
one side. This is the negative side.

Voltage Regulator

The voltage regulator in this package is a 5V, 3A unit. The orientation of the regulator is very
important on the board. Be sure the back, or tab matches the markings on the PCB. Once the
unit is soldered into place, cut the leads as close to the solder as possible. The holes should line
up. ltis helpful to dry fit this part first in order to get the bend at the correct angle. Then solder
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helps dissipate the heat generated by the regulator. You are responsible for purchasing heat
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sink compound and applying a small amount to the back of the regulator before attaching the
heat sink.

1.1.8 DIP Integrated Circuits and Sockets
The Integrated Circuits (ICs) in this kit have already been programmed. Disregard the silver

marker mark on the corner of the IC, that is just to allow us to show which chip has been
LINEANF YYSR YR ¢gKAOK KlFayQio [ 20 GSR 2y
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showing which direction the notch should face. It is very important to orient, not only the IC,

but also the socket correctly. On this kit, only one socket is used. That socket should be
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the event a new firmware version is released.

Before installing the IC into the circuit board or the socket it is important to straighten all the
pins. If you look closely at the IC you will notice that the pins are slightly outward facing. To
0SYR (KS L/ Qa LAya a2 GkKkSe& OFry Srairfte 6S AyaSsSn
Roll the IC towards the pins so that the pins are 90 degrees. Repeat the same steps on the other
side. Itis very important not to break or bend any of the pins. Doing so will render the IC
useless.

1.1.9 Crystal
The crystal on this board is used to regulate the speed of the transmission of the DMX signal.

1.1.10 LED
[ 95Qa KI @S (62 €SI Ra® thepokithe sitledfyfhid EMNIndsHouldb& S (52 f
inserted into the round hole on the circuit board. This kit uses 3mm LEDs which are smaller than
standard LEDs. Be sure to match the leads with the silkscreen.

1.1.11 MOSFETs
A MOSFET acts as an on/off switch for the voltage. However, with the electronics on the board
the switch can be faded on and off very easily and smoothly. These particular MOSFETs are in
the TO-92 shape. These are much smaller than standard MOSFETs and allow us to keep the
board small. Be sure to insert them into the board according to the silkscreen

1.1.12 Optocouplers
Optocouplers are a safety device that are used to isolate the higher voltage used to control the
lights with the lower voltage used in your computer. Without these devices, in the event of a
sort, that power could travel back to your computer and fry some of the components in your
computer, or worse, your entire computer. There is no actual physical electrical connection in
this device, which is how the isolation is done. Be sure to match the notch or dot to the notch
on the silkscreen.

1.1.13 DIP Switch
The DIP switch is used to set the address of the board. There are 9 positions on the switch and
setting the address is explained further in the user manual.
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Parts List:

I Kitshould include all items listed below

Quantity Identification Description Part Markings
1 PCB Printed Circuit Board Rainbow Brain
8 RN1, RN2, RN3, RN4, RN5, RN6, | 1/5W, 740 Ohm Array
RN7, RN8 Resistor
1 R1 3.6K Carbon Film Resistor Gold, red, blue, orange
1 R2 2K Carbon Film Resistor Gold, red, black, red
1 R3 1/4W 180 Ohm Resistor Blue in color (larger)
2 P1, P2 Terminal Blocks
7 J2,13,16,17,18,19,J10 Modular Jacks
1 Attached to U3 a! ¢ {KIFLISR Y
sink
1 u4g RS485 Interface
1 C1 Aluminum Electrolytic 1000uF 25 Volt
Capacitor 1000uF 25V
4 OPT1, OPT2, OPT3, OPT4 Optocoupler K847P
2 C2,C3 Ceramic Capacitors 22Pf
100V
1 LED1 Green LED
1 X1 Crystal 16 MHz
15 Q1, Q2,Q3, @4, Q5, @6, Q7, TO-92 MOSFET
Q8, Q9, Q10,Q11,Q12,Q13,
Q14, Q15
1 S1 DIP Switch 9 switches
1 U3 5v Voltage Regulator 7805
8 Various Sockets Match socket to
silkscreen
1 u2 LED Driver TLC5940 or TLC5941
1 Ul Microprocessor ATMEGAS88PA-PU
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Completed Rainbow Brain
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*Actual board may vary depending on board version
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Step 1 of 5: Resistors, Resistor Networks and Capacitors

Use fine gauge solder unless
otherwise instructed in this document

[ JResistor Networks RN1 ¢ RN8
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@esistor 4 3.6K Resistor \ [ 1C2 and C3 22pF Capacitors

[ JR3 180 Ohm Resistor
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Step 2 of 5: Sockets and Switch

Use fine gauge solder unless
otherwise instructed in this document

\[ ] S1 9 Position Switch /[ ] OPT1-OPT4 Optocoupler Sockets
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[ TULl and U4 Sockets [ TU2 Socket

Ul ¢ ATMEGASSPA-PU
U2 ¢ TLC5940
U4 ¢ RS485
OPT1-OPT4 ¢ K847P

[ Be sure to match the notch with the silk screening J
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Step 3 of 5: MOSFETs and LED

Use fine gauge solder unless
otherwise instructed in this document

/ [ 1Q1-Q15 MOSFETs
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[ JLED1: Green LED
*Note: Long lead goes on the side by the resistor
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Step 4 of 5: Voltage Regulator, Capacitor and Crystal

Use fine gauge solder unless
otherwise instructed in this document

DC POWER
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] C1: 100uF Capacitor \] U3: Voltage Regulator
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[ 1X1: Crystal

Apply a small amount of heatsink compound on
voltage regulator before attaching heatsink.
Attach the heatsink before installing the
regulator in the board
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Step 5 of 5: Modular Jacks and Power Connectors

Use fine gauge solder unless
otherwise instructed in this document

[ 1J6-J10: Modular Jacks

] P1 and P2: Power Connectors
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]J2 and J3: Modular Jacks

Insert 8 pins first and then push tabs
into circuit board

[ Assembly Complete }
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Post-Assembly Checks
Use a lighted magnifying glass

I Check all soldering to make sure a proper connection has been made to the circuit board
0 If a poor connection has been made, reheat the lead to level the solder

9 Check for any solder bridges or solder connecting leads.
0 Any solder bridges need to be removed before unit is powered on

9 Ensure LED is oriented correctly ¢ flat side of LED should match the silkscreen on the circuit
board

1 Ensurethecorrectl f f L pitlethel doBnotch matching the silkscreen pattern.
' Ensure the correct resistors are installed in the correct location

ATTENTION: All of the above stated assembly checks should be completed before any
power is applied to the unit. Failure to ensure the proper construction of the unit could
render the unit useless.

Refer to the Rainbow bRAIN User Guide for:

Testing the unit
Setting DMX Address
Sequencing

This manual, as well as the user guide and any other manual for any of our products are available on our
Support page at www.christmasonmanor.com. If you have any questions, please feel free to contact us
via the website.
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