HypnoCube Instructions ¥.2, May 2009

r ' HYPNOCUBE
Things that go blink in the night

Thank you for purchasing a 4x4x4 HypnoCube Kit.i nstructionsand a user manuate online at
www.HypnoCube.comEmail any questions tmontact@hypnocube.com

Parts List
The following parts make up the 4Cubediid should be in the box

1. 5n x 5n x 7n acrylic casc 16.511-BAT48 rectifier diode (blue)
2. HAC printed circuit board (PCB) 17.330mH inductor

3. 110VAC to 9vDC 300mA transformer (a.k.a. wall wa 18.0.1uF ceramic capacitor x5

4. 22 AWG straightened galvanized soft steel wire x40 19.10uF electrolytic capacitor

5. Diffuse commorcathode RGB LED x6{3 arespare} 20.22uF electrolytic capacitor

6. PIC18F4620 microcontroller (48ins) 21.220uF electrolytic capacitor

7. SN74AHC574 octal Bype flip-flop x4 (20 pins) 22.6 0 cbwira

8. ULNZ2803A NPN Darlington transistor array (18 pins) 23.180 red wire

9. LM2574 5V switching regulator (8 pins) 24240 white wire
10.22Q resistor array (16 pins) 25.2.1mm DC power jack

11.47Q resistor array (16 pins) 26.Toggle switch

12.68Q resistor array (16 pins) % R/I%mer:tarr]yrtogg;e dsvgitgh Xi Can

13.47KQ resistor x3 (yellowviolet-orangegold) 29,1 o -A@.Screw x8
14.1KQ resistor x5brownblackredgold) 30: Rubber feet x4
15.1N4148TR signal diode x24 (red)

If you purchased theSB versionof the kit, you will also get:
31.DLP-UB232R UARTUSB bridge module
32.Mini-B USB cable

USB Features

If you have the USB interface, we provide a few sample programs to interface with your device and change
settings, play back your own animations, etc. Check arawnd.HypnoCube.conto get the latest instructions
and/or softwarédor that.

Basic Button Commands Sequence Description (Command name in bold)
The two buttons are named A andfBA 0 while running
denotes A button up, |aA Nextvisualization.
down, etc, for sequencessee theonlineuser bB Prev visualization.
manual for more details. abAB Lockcurrent visualization. Gadget shows a brief
pause then continues running thesualization.
Button(s) Down on Effect ExecutingNextor Prevreleases lock
reset baBA Pauses current image, resulting in a still image.
Neither White screen ExecutingNext or Prevreleases pause.
Button A Blue screen abBbBA Removes currently playing visualization from the
Button B Green Screen playlist.
Buttons A and B Red Screen Visualization can be reinstated thrgh the console
Buttons A and B, hold Red Screen, then editor or through aReset Lockthe visualization
blinking, thenReset prior to removal to prevent accidently removing
Gadget the wrong visualization.



http://www.hypnocube.com/
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Introduction
This is the first part of the instructiohso r b ui | di ngbekihe 41 41 4 A4C
The three mai The Goad ,(TlefBadr ea ThdiUpfloe d A

| nThéiGoo® we | ay down rul es, review parts in the ki
| nThéiBad we wil |l constr uc tbeifigadx4 grig.lThisisetlse havdest pafE d the kit.e a
Final Thg Ughd nwei wi | | attach the four grids to the ¢

together in the case.

Tools
You will need the flowing minimum set of tools:
1. Soldering iron.
2. Solder- we recommend 63/33n/Pb rosin coréAll normal electronics solders should work fine for the
PCB, but the wire lattice can be quite particular (see page 17 for more details.)
Wire cutter.
Wire strippes (for 24 AWG wire).
Needle nose pliers.
Small Phillips screwdriver.

o0k W

To make the jig you'll also need one of the following:
1. Cardboard for making a poor jig.
2. Wood and wood tools for making a good jig.

Disclaimers!
Before you begin, some items to note:
1. READ EVERYTHING IN THE INSTRUCTIONS BEFORE YOU START! You will make a much
nicer cube by knowing where steps are leading before constructing items. The instructions attempt to
make the kit foolproof, but we all tnknow that

2. One good idea is to print out the instructions and cross off each paragraph as you finish it, to ensure y
dondét miss a sentence or instruction step. Th

3. This kit assumes you have built electronic kits before, andrafieipnt at soldering items to a circuit
board. Chips and other parts can be damaged f
on the leads too long. Make sure all solder joints connect well.

4. Many of the parts in this kit require corr@ctentation (rotation). When mentioned there is a right way
and a wrong way to connect something, both of which look similar. Be sure to have them correctly
positioned before soldering.

5. The LEDs are difficult to bend correctly. Make sure youEsX&8 REMELY diligent in bending them
correctly.

6. Pl an on spending some time constructing the Kk
hours, over three nights. Gene, with much experience (having constructed all others) can build one in
about four hots. We have heard from a number of fiiste builders who report fromi612 hours.

Plan on setting aside at least that much time.

For a look at the finished cube deigure 81
Good luck )
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Part 1: The Good

Pat one is assembling the controller PCB. This should be straightforward for anyone who has done PCB wor
there's nothing exotic here.

Estimated completion time: 1:3 hours.

We will start with the lowesprofile parts and work our way up, as thava# your working surface to hold the
parts in place while we solder the bottom. Besides that, there is no particular requirement for assembly order

Step 1: Diodes

The first parts we will place are the 24 signal diodes and single pow
rectifier diode Orientation is important heremake sure the black
stripe on the diode aligns with the stripe on the part outline. The req
signal diodes go in the three banks markeelDQ D8D15 and D16
D23. The blue power diode goes in D24.

Note that for the blue di@dthe holes on the PCB are spaced a bit wi
than the length of the diode, so you will want to bend the pins
accordingly. The 24 signal diodes can have their pins bent against
body of the diode.

Figure 1: Diodes.

Figure 2 shows the board with all diodes in place.
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Figure 2: Diodes in place.
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Step 2: Resistors

Next we will place the individual resistors. We have two resistor val
here, 1Q (Brown-Black-Red) and 471Q2 (Yellow-Violet-Orange).

The 47kQ resistors go in R24, R26 and R27. TheQ résistors go in
R25, R28 and R29. Resistor orientation does not matter.
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Figure 4: Resistors in place.

Basic Kit Only: If you have the Basic Kit (no USB mol,) place the remaining two Q resistors in R30 and
R31. If you have a USB kit, ignore this step, you will not need the resistors.

Step 3: Small capacitors

Next solder the 5 small 0.1uf ceramic capacitors, shov#gare 5, to
the board in spots C4, C5, C6, C7, and C8. These are the decouplint
caps for each IC.

These ceramic capacitors are not orientation depen@gher wire can
go in either hole. The later electrolytic capacitors will be orientation
dependent. ‘

=] il

Figure 5: 0.1uF ceamic capacitor.
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Figure 6: Ceramic capacitors in place.

Step 4: Chips, dips, chains, whips...
It's time to place some chips. When the chips are down....

ICs can be damaged by static from your fingers, so ground yourself as usnalvatking with statissensitive
electronics.

The chips usually don't quite fit since their pins are a little wider than the PCB slots. It might help to bend the
pins slightly before inserting. | used a book and the table to provide a straight, flatnigdtsurface to bend
them all slightly and at once.

We will start with the 4 SN74AHC574N chipBi@ure 7)

Be sure to orient the chip properly! There is a notch on one end of {
chip (to the left in the picterabove,) and this should align with a notgq
drawn on the PCB footprint. Note that two of the SN74s face the
opposite direction as the other two SNY4wake sure they are all
oriented properly.

It can be helpful to tack the chip by soldering just 2 copies in

place, and making sure that the chip is properly seated before sold
the rest. Uneven seating won't harm anything, but may not look ver| Figure 7: SN74AHC574N
good either. It's also good to dougleeck that the chip is oriented
properly- you really don't want tbe trying to extract one after it's all soldered in.

F -
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Figure 8: SN74AHC574Ns in place.

Next do the ULN2803AKigure 9) and the LM2574Kigure 10).

Again, note the orientationi t 6 s
side of the board

Herebs the board
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Figure 11: ULN2803As and LM2574in place.

Figure 9: ULN2803A

Figure 10: LM2574
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Step 5: Resistor arrays

These are just an array of resistors packaged into a chip which we
decided to use over discrete resistors for convenience. Note that th
footprints on the PCB still show the individual resistors. Since these
just resisors in a fancy package, the orientation does not matter. Eg
package is labeled with their resistance value; make sure you place
each one in the correct spot. RR7 (the green resistors, and marked
0G0 on t hQ RPEARBYL i(s edQ, ad RI®BI)R23 s
(bl ue, Q. @daentlyths?2Q ar’d 4°Q resistors arrays are
yellow, although this is likely to change in the future.

Figure 12: 22Q resistor array.

The label on the €Q package is impossible to read on the above

picture, but itdés t h kagewithlApirs.o,

itéds the only
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Figure 15: Resistor arrays in place.

Figure 14: 68Q resistor array.

Step 6: The PIC
The Big Kahuna. Just make sure you put it in the correct orientation
The tab goes towards the Shiny Cube logo. If you plan to reprograr
your PIC besure to read the Appendices on using a socket before
soldering down the PIC.

Figure 17 shows the PCB with all of the chips in place.
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Figure 16: PIC18F4620.
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Figure 17: PIC18F4620 in place.

Step 7: Large ca@citors

There are 3 electrolytic capacitors to plabieese are all orientation
dependent you will see a + symbol on the PCB for the positive wire

which is the longer of the capacitor leads. The negative lead is alsd
marked on the body of the capacito

Because the 220uF cap is pretty tall, you may want to bend it the |g
asshownirFigure20. Thi s 1 snot strictly

capacitor from intruding into the visual space of the LEDs.

The 22 capacitor goes in C1, the 10uF in C2, and the 220uF in C

Figure 18 10uF electrolytic capacitor.

Figure 19: 22uF electolytic capacitor.

Figure 20: 220uF electrolytic capacitor.
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Figure 21: Electrolytic capacitors in place.

Step 8: The inductor

This one's easy. It has two pins and the orientation doesn't even matter. Insert it in the haémotprint
marked 61006 as seen bel ow.

Al right, the cube controll erds
modul eé

Figure 22: 330uH inductor.
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Figure 23: 330uH inductor in place.
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Step 9 (USB Kit Only): The USB Module

If you bought the kit with the UB module, we will attach it now. If not, continue onRart 2: The Bad.

You may have noticed that there are several footprints for the USB module on either side of the PCB. This wi
done to allow maximum flexibility, andl your purposes call for it, all of the alternative placements are
functional. But for the standard build, we will use the footprint centered at the back of the cube on the undersi
of the PCB (opposite side from all of the other componeNSJE THE CASES ARE PREDRILLED TO

MATCH THIS STANDARD ORIENTATION!

Figure 24: USB module footprint on the undersideof PCB note that that picture depicts the second set of holes from the top
side footprint, which we have removed fromhe latest version of the board to eliminate confusion.

Make sure that the module is on very straight. If it is attached on an angle, it may not line up properly with the
corresponding hole in the back of the case. Because the module does not lie flptasbeémpside down for
soldering, this can be very difficult to doon thefirstDyo n 6t s ol der a ISdldertjustengipi n s
first and make sure that the modigdevel and seated all the way befepéderingthe rest.
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Figure 25: Close-up of USB module.

Unfortunately we cannot make use of the sockets that come with the module, as they do not hold the module
tightly enough to plug in an USB cable without popping out of the socket.

Figure 26: USB module in position.
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Part 2: The Bad

In "The Bad" we will construct the LED lattice. This will consist of four steps: bending the LED leads into the
required shape, soldering the LEDs into eight strips of eight LEDs each, then sdlgestgps into an 8x8

grid, and finally cutting this grid CAREFULLY into four separate 4x4 grids. Along the way we will need to
construct a couple of jigs to hold the LEDs as we work.

This is the most challenging part of constructing the cube. We reenththat you read this section thoroughly

to understand what is going to happen. Your cube will be much easier to make, less likely to have mistakes,
will cause you less grief if you understand this entire section before starting it. Plus doingt esypa

carefully will make your LEDs line up nicely, improving the aesthetic appeal.

Estimated completion time: 2:5% hours.

Step 1: Bend the LEDs

Look at the 3channel RGB LED irFigure 27. There is a flaside, next to the red pin. The ground pin is
longest, and is next to the red piNpte the kit has extra LEDs besides the 64 needed to complete the kit.

Green lead Red lead

Blue lead _ Ground lead

Figure 27: Unbent LED.

This part is tricky, so pay close attention. Thede from each of the 64 LEDs must be bent &gare 28 and
Figure 29.

Do not bend any yet! Read this section very carefully several times before starting to benBéfisy the
leads back and forth too many times will break the leads. In all the cubes we have built we have broken none
yet, but just in case we shipped you at least one extra LED.

A
-
.ﬁ’! 1‘\
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The pins are bent as follows:

1. The first lead (the red lead, next to ftet spot) is bent as close to the base as possible, and MUST GO
IN THE DIRECTION INDICATED. Make sure you do not bend in the opposite direction.

2. Lead number 2, the ground, is left alone and sticks straight out.

3. Next bend lead number 4, the green leadjotin the opposite direction of the red lead.

4. Lead number 3, the blue lead, is bent at about a 30 degree angle from the green lead.

Wires will be dropped from the red, green, and blue leads down to the PCB and into the holes labeled R, G, |

Figure 28is what the LEDs look like once bent.

Figure 28: Properly bent LED.
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Figure 29: Rendering of a properly bent LED.

Now, bend one LED, which will be your templatefollow while bending the other LEDs. | recommend
bending one LED, then double, triple, and quadruple checking that it is EXACTLY like the above pictures.
Once you are convinced you have a perfectly bent LED, set it aside and use it as a referenoa e the
rest of them to check that all are the same orientation.

Now we will need to bend 8 more LEDs to make the first strip. You can do each LED one at a time by hand,
if you are using a wood jig, bend the LEDs in place in the jig, which canitike easier and faster as the jig

will hold the LED for you and allow you to use both hands to bend the pins. If you opt for the cardboard jig,
then most | i kely the cardboard wondét hold the LE

Figure 30 andFigure 31 show the wood jig holding the LEDs before and after bending. This can be combined
with the step below to make strips while bending the LEDs, saving some time.
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Figure 30: Unbent LEDs in jig.

Figure 31: Bent LEDs in jig.

Another good idea is to draw a picture on the jig showing how the LED sits and how the pins bend, as one of
our customers has done.
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o — . . - |

i 1 I 1 i 1
Figure 32 Wood jig with LED drawing.

When using this method, it is critical that you insert the LED in the hole in the proper way. A backwards LED
probably won't be noticed until it's in the cube and you find that a LED doeshotigicolumn of LEDs lights
erratically.

Step 2: Create LED strips

I f you havendét already created a wood jig for th
to strips.

You have two options: the cardboard jig and the wood jig.Wbod jig is more stable and makes it easier to
build the cube, and is recommended. The cardboard jig also works, but is more flimsy.

(One of our customers, Rob Sheldon, designed a much better jig and provided us with instructions for
making it. If you can handle a hand drill, you should make this jig. Check out the accompanying jig
instructions available from our site.)

The jig requires 8 holes to hold 8 LEDs evenly spaced in a straight line. The spacing between each LED shol
be 1.25 inches (or 3.17ctm you civilized folks overseas.) To confirm that you have the proper spacing you can
compare it against the PCB; it should match the spacing between each GND hole on the LED footprints on tt
PCB.

For a cardboard jig, you will want a piece of cardboastiffer the cardboard is betteabout 12 inches (30cm)
long and 3 4 inches (6 10cm) wide. The extra width is so that the cardboard can be held vertically between
two sturdy objects, such as books. Wood is thicker and sturdier, and can prowde litase, so for a wood jig

a 120 x 10 (30cm x 3 cm) is sufficient, although
cutting down a piece you already have.) 1
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Make 8 equally spaced marks on the jig, and then make 8 holes of LED diafngéer punches holes fine in
cardboard, and a drill works for the wood jig shown above.

Next place 8 LEDs in the jig, as kigure 33 andFigure 36. The LEDs must all beotated in the same
orientation, with the red and green leads pointing parallel to the axis of the jig holes. On the cardboard jig, the
green wires should be on the edge with the blue (angled) wire pointing towards the center.

Figure 33: A cardboard jig with LEDs.

Next we will be soldering a wire across the LEDs.

First, a note on solder. Wedre about to solder t
Well , itdés a bit | oo p yolder.huse 63/@70Sn/Rissolder which wprksvgaite well.hh e
believe 60/40 works as well. 50/50 may not work, and | know thefleace e s ol ders | 6ve tr

Before attaching the cross wires, note there is a correct and incorrect side fossheice as shown below.

The reason to lay them on this side is to provide more room to connect the red drop wires later. Note in these
computer rendered images exaggerate the proximity of the LEDs, and show the red and blue leads intersecti
in real life they may be just touching, but this is not a concern as they will be trimmed down at a later step.

All that we will be soldering in this step the yellow cross wires to each gray ground wire, connecting 8 LEDs
into a single strip.
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The ground wires are
soldered on this side, leaving
space for the red wires later.

The ground wires are NOT connected
by the yellow cross wire on this side.

Figure 34: The cross wire (yellow) position.

Flat of LED Ground wire

Figure 35: The cross wire (yellow) position.

Now you can solder a wire down asHigure 34, with the cross wire on the correct sidel aentered with

equal amounts hanging off either ends. You want to solder fairly close to the LED, at the same distance all th
way across, and at the same height on ALL eight strips you will make. The small flat spot on the LED lead is
good reference@nt, but the exact distance isn't criti¢ahe point is to be consistent.

_1’.'
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Figure 36: The cross wire atop the LED ground wires.

Figure 37: Close-up of cross wire soldered onto an LED.

To hold thecardboard jig stable while soldering, two books work well, as stiogure 38. Do not let the cross
wires touch any leads besides the ground leads from the LEDs.

L
19
.ﬁ’! ,‘.’\
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Figure 38: Soldering the LED strip on a cardboard jig.

Soldering here can be tricky, since the long wires are galvanized steel (steel was necessary to provide suffici
structural strength, and also wasn't too expensive to gstiaightened in low quantities.) Steel holds
considerably more heat than the tinned copper you are probably used to, and consequently will both take lon:
to heat up (making cold solder joins more likely) and longer to cool off (the solder will take longer to solidify,
allowing the wire tanove for acouple secondafter removing the iron.)

Because the wire takes longer to heat, we have to be careful about not damaging fhiee €3t technique

I've found is to hold the cross wire down with the iron, and letting solder wick around the bottorhE®the

lead. This ensures that you get the cross wire hot enough for a good join, but you don't run the risk of damag
the LED by holding the iron directly on the LED lead for too long while waiting for the cross wire to heat up.

You can start at one enddwork towards the other, or start at the middle and work out towards the ends (the
method | generally prefer.) Try them both and use the one that works better for you. However, don't solder th
ends first and work to the middle, as this can cause tloengp@ be off if the wire isn't perfectly straight.

Again, make sure the cross wire is centered! We will use the ends to hold the strips in a jig at a later step, an
you will need wire sticking out equally from both ends.

Once the all eight LEDs areaure, carefully wiggle the strip out of the jig. Pulling gently on the grounds that
stick straight out is a good strategy.

Congratulations! You should now have one strip, and it should lookigee 39. Take me time to double

and triple check it against the instructions. Check the orientations of the LEDs, the side the ground wire is on
and that the cross wire is centered.
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Figure 39: Single LED strip.

Now repeat the process an@ke 7 more strips. On the last strip use your reference LED, and save any extra
LEDs in their original form since they are easier to store.

Once you have all eight strips made, you should have somethirfgjdikes 40.

Figure 40: All 8 LED strips.
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As a final spot check, go over all 8 strips, one LED at a time, making sure the orientation of the LED is the
same and that the cross wires attach to the ground leads on the correct andestoneach LED.

Once you are satisfied that everything is correct, you can trim off the excess wire from the LED ground leads
When clipping short wires it is best to wear protective eyewear since small wire shards sometimes shoot whe
snipped (at theery least, point it away from yourself and others!)

Whew- that last part was a bit of work. Take a break, and come back when you are able to concentrate agair

Step 3: Create an 8x8 grid of LEDs
Again, read this entire step several times before isggitti

In this step, we will combine the 8 LED strips made in the previous step into one 8x8 grid of LEDs. We will
need another jig, this time to hold the LED strips in place while we solder wires across thémpp&edix 1:

A cheap jig for detailed instructions on making cardboard jig. 8ppendix 2: A nice jig for detailed

instruction on making wooden jig.

The jig needs to be about 12 inches square (30 cm squaraitivéhtwo raised edges along either side or a
opening in the center, across which the LED strips will be suspended. (Incidentally, this design was suggeste
by one of our customers. We originally used-ahaped jig, but this one is a lot simpler to cardt more

rigid, and works just as well. Thanks, we appreciate your feedback!)

Figure 41 shows the wood jig we use. It has thumbscrews to hold the LED strips in place, which is great for
repeated use but wouldgtrably be overkill for your purposes. One customer reports having used thumb tacks
with success. Tape can also work, though it may not be quite as secure. You can use anything-yba want
goal is to hold the strips securely in place while we solder thena grid. The spacing between each strip
should be 1.25 inches (3.17 cm.)

Note that our jig has the holes for making the s
have to be integrated (aatrwdlel,y iitt uspr abh amldy
j1g) and we wono6t be using the holes in this ste
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Figure 42: Wooden jig with thumbtacks made by a customer.

You will attach the strips to the grid as follows. Place a strip across the top, LEDs pointing straight to the top c
the jig (the cross section). Make the diagonal blue leads point away from the table. Secure with screws, tape,
however you want to secure it. Thdipt¢he ground wires that are sticking down past the cross connectors (you
could clip them before attaching to the jig if you desire).
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Dondét all ow t hethdeyEHowdd all be pababel. Wake thee tstepdas straight across as possible.
Once tle strips are soldered together you cannot reorient them easily, so do it correctly now.

Next, attach the second strip right below the first, so the LEDs are in line with the previous row, and repeat ut
all 8 strips are arranged, oriented the same esparcely, centered, and bound to the jig.

Figure 43 shows the loaded jig. For the cardboard jig using electrical, duct, or even scotch tape to hold the
wires in place is acceptable. The cardboard jig howeveoirs mobbly than the wood one, making it more
important to be careful that things are lined up well before each solder joint.

Figure 43: Loaded jig.

Note that you may need to clip the leads on the edge LEDs to fit the jig.t@atrtbem shorter than necessary,
since you will need to solder drop wires across those leads (see the following steps if you are concerned if yc
are leaving sufficient lead length, though 3/8 inch or 1 cm should do.)

Before starting to solder doubleestk that all LED flat sides are oriented the same way. If you solder one in
backwards it can be very difficult to correct once in the lattice.

We will be doing the red drop wire first, by laying a vertical wire along the red leads. Position the wae so th
the one end of the wire is aligned with the top LED, and all of the extra length of wire hangs off the bottom, a:
shown below.



HypnoCube Instructions ¥.2, May 2009

Figure 44: Placing the first wire. Note that the extra length is entirely at the bottom.

Solder he drop wire at about the flat spot on the red Tekayure 42 shows the correct spacing.

Figure 45: Close-up of spacing for drop wire.

Like when soldering the strips, you can start at one end and work to the other,iortk&niddle and work to
the ends, whichever you find easier.
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Once you have the first wire done, you can continue on and do the rest of the red drop wires (8 in all.) While
soldering, try to make sure that the LEDs remain lined up in a nice latticds Thast important for the first set
of drop wires; when you do the later wires the LEDs will already be pretty firmly in place.

Figure46 shows all of the red drop wires in place.

L)

B ', E,‘JLLM'\

Figure 46: First set of drop wires in place.

Double check that all of the solder joints look good, then clip off the excess from the LED red leads, as they c
be in the way when soldering the blue drop wires. Do not trim any of the other wires, as sothe @itea
wire at the bottom) is very important for later steps.

Now the next set of drop wires is tricky. Because the blue leads are on a diagonal, the drop wires do not reac
stay in place while soldering. To alleviate this, elevate one side afjtbe jhat the diagonal leads are level.
Books work well for this (I used the stack of PCBs | had sitting next to me.)

L
B S
-~ ",
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Figure 47: Soldering blue drop wires.

The blue drop wire should be about level with the red drop wire aliegasce, and about the same distance
from the LED.

Figure 48: Close-up of two drop wires soldered in place.
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Figure 49: Another view of the blue drop wire.

i | o

Figure 50: Secord set of drop wires in place.

L d gl
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Once the two sets of drop wires (16 wires in all) have been soldered in, the lattice is strong enough that you
remove it from the jig to do the other side. The last set of wires will be easier than the first two, pecaase

lay it flat and you no longer have to worry about keeping the LEDs carefully aligned. Just follow the same
techniques as above, and lay the wire down with the same spacing from the LED as before.

s
"'h..-‘..r"



Figure 51: Lattice with all drop wires soldered.

Once you have all three sets of drop wires soldered in place, we can clip the excess length off of all of the LE
leads.

Trimming the ground wires and drop wires takes a bit of caution, as it is important to keep some obthem. Y
must leave all of the drop wire at the bottom, and the 4th and 8th ground wire on the left side (on the side of t
red drop wire, and opposite side from the blue and green drop wires) as shown below.

=

4

Lo

Figure 52: Finished 8x8grid. NS
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Congratulations again! You have completed the hardest part of the cube. The rest is being careful, and perhe
some troubleshooting if needed.

Step 4: Cutting the grid

We will now cut the 8x8 grid into 4 separate 4x4 grids. Be very careful witéng; as cutting in the wrong
spot will entail some very tricky soldering to fix.

You will need to cut the 3 vertical wires in each column just above the LEDs in row 5. Likewise, cut the
horizontal ground wire just to the right of the LEDs in columR& me mber , wedr e making
sanity check is to make sure that 4 LEDs are to either side of your cut.

Figure 53: Cutting points.

Figure 54 shows a close up of the cutfipoints. Cut the wires in between row 4 and row 5, immediately above
the row 5 LEDs.



HypnoCube Instructions ¥.2, May 2009

G N

Figure 54: Cutting points for vertical wires.

Figure 55 shows another close up. Cut the wires betweolumn D and column E, immediately to the right of
the column D LEDs.

"

Figure 55: Cutting point for horizontal wires.

After cutting, you should have 4 planes that look like the following.

s g
&
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Figure 56: The four separated 4x4 planes.

Trim off the top 3 ground wires on two of the newly created planes to match the other two. Make sure you lea
the bottom one! Your planes should now look like Figure 54.

Figure 57: 4x4 planes dter trimming.

Now use a pair of needle nose pliers to bend the bottom ground wire of each plane into a drop wire. The grot
drop wire should be roughly aligned with the 2 other drops next to it, forming the fourth corner of a rectangle.

b
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This saves ua bit of hassle in Part 3, taking what would be the trickiest ground drop and making it the easiest

/4

Finally, take the two planes with the excess drop wire leadHeragtd trim them as shownhigure 59. This
will make inserting the planes into the PCB considerably easier. Unfortunately you can only do this on two of
the four planes as the leads on the other two are toq bhottvo is still better than none.

O Y S L VR 11

L=

Figure 58: Close up of bending the bottom ground drop wire.
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Figure 59: Cascading the drop wires for easier insertion. _ ‘
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Figure 60: The 4 completed 4x4 planes.

Congratulations, you have completed the second part of thre@oWle like to hear how long it took you to do
this part, and other useful details, in order to make this exposition better.

Part 2 is finished! Take a break, and then go on to the finalRz=it3: The Ugly.




HypnoCube Instructions ¥.2, May 2009

Part 3: The Ugly

(Actually, AThe Ug

I
Somewhat Unpleasento just doesndt have the

yo i s nowhere near as wugly as

same

I n AThe Uglyo we will put ever
planes to th&CB, and then mounting the whole thing into the case.

Estimated completion time:2 hours.
Step 1: Attaching the power hardware
We will go ahead and connect the power jack and power switch. W,

they may get in the way a bit while attaching the pdahaving power
available will allow us to test each plane as we go. This will make if

much easier to find and fix any problems in the LED lattice, while it
still accessible and not surrounded by other LEDSs.

First, cut the wi d5cm)langihs.¥ouashoywd
have 3 red wires, 1 black wire, and 4 white wires. The colors will
distinguish what the wires are usedifas t her wi se t he
AWG stranded wire. The red wires will carry power from the AC
adapter, the black wire ground, and the white wires are signal wires
for the two buttons. In this step we will use the red and black wires.

We will use one red and one black wire for the power jack. Strip thg
ends with a pair of wire strippers. The wire is 24 AWG. Make sure t

Figure 62 The power jack.

attach the ground wire (black) to the middle tab and the power wire
(red) to the right/counterclockwise tab as seefigure 62 andFigure
63.

The switch will be ON whethe toggle isaway from the wired side;
something to keep in mind when mounting the switch to the case I
In the picture below, the switch is OFF.

Figure65 shows the connection points for the power switath jack on
the PCB. Make sure you get the polarity on the power jack carthaet
red positive wire goes towards the center of the PCB, and the blach
ground wire towards the edge of the PCB. The power switch can g

either way.

We will use two red wiresor the power switch. The power switch is
not polarity sensitive, so just connect one of the wires to the middle
and the other one to one of the side tabs. Make sure you use the O
OFFtoggleswitch, and not the OMDFF momentary switch! (If the
swittchori ngs back, itds the wrong

Tinning the wire can help if you have difficulty getting the stranded

Fiaure 64: The nower switch.

wire cleanly through the holes.
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Figure 65: Power connections.

Figure 66: Power connections aseen from underside.
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Step 2: Making the ground drop wires

To connect the ground wires from each row to the PCB, you will need 12 drop wires, 4 each of 3 lengths (the
fourth drop wiirned itso atlhree apdlya niieb.u)i | Teaadndcuteact and imto 3l e n ¢
lengthsi5. 250, 406, and 2.750 (or a pigure®kshomsatheaeut wiresln8xt 5 c |
to one of the 4x4 planes as reference.

Figure 67: Ground drop wire lengths.

Next, use a pair of needle nosed pliers to bend
look exactly like the hooks | made, just so long as it will keep the drop wire from slipping off the cross wire

while you solder it.

.."1|.\
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Figure 68: Close-up of hooks on the ground drop wires.

Step 3: Attaching planes

We will add one plane at a time to the circuit board by first slotting it into the LED holes on the PCB, and ther
adding the dyp wires.

For the first plane, select one of the planes with the shortest wires (the ones that came from the top half of th
8x8 grid.) If you place one of the long lead planes first, you might not have enough length on later planes to
align them.

We will start from the back (by the big capacitors) and work forward, as this will give us the best access to the
drop planes. The wires should align with the R, G, and B holes, as shé&wguia 69.

If the ends of thevires have any burrs, you made need to trim it slightly to get them to fit through the holes in
the PCB. A good sharp pair of cutters helps here. Also, if you happened to get any solder on the wires while
constructing the grid, you may need to cleanfit of

It can be tricky getting all of the wires in the proper holes. I find it helps to approach it at an angle, so that you
start with the wires on one end and insert one at a time, rather than trying to get them to all align simultaneou
which is a recip for madness. Make sure that all drop wires go straight down to the proper hole. The bottom
ground wire should slot into the GND hole on the

holes should be open.

Do not solder yet!
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Figure 69: Close up of the LED holes.

First double check that all of the wires are in the proper holes.

Next, adjust the plane so that the height of the LEDs from the PCB looks good to you, and that the LEDs are
level to your satisfaction.

Now sol der only one wire at each end of the PCB.
disturbed, and allow you to make any fine adjustments before continuing.

To solder, it is safe to place the cube gently on its side as shdvguire 70. (The USB module socket you see
in the picture was before we realized that the s
the USB cablé | will likely update this picture when | built ynext full cube.)




































