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Design using Target CAD
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Initial Prototype Breadboard
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Sorting the tiny parts
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Where parts come from
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Using
TargetCAD

Tile logic board
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Finished
boards
back from
fabrication
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Special tools for handling ICs



Placing components




Using an old toaster oven to reflow the solder
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Tile power board
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am Tile - MPLAB IDE v7.62

Wioes\Puszle\TileCadoTileDoly, b M D:\Docs\Puzzle\TileCode\Tile.c
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/{ Conmon definitions used by tray and tile. * @ 2007 WT2287

W

Tile.c
4E£164gn004. b
ICZAFI64GA004

HPLAB® C30 v3

#ifndef _ TILEDEFS__
#define _ TILEDEFS

fff#define USE FRC

Aifded USE_FRC

Hdetine XTFREQ £000000

Fdefine PLLEGDE

Helse

Hdefine XTFREQ ? » //on-board Cr
#define PLLMODE //on-chip PLL =
Hendif

L T e T R T T

i

/f Puzzlemation - Tile firmware.

i

Finclude "p24f3edgalod.h"

// the sbove include pach may be different for esch ussr. If a compile
// time epcor appears then check the path for the fils ahove and edit

* J Instes
eI TSR et e // the include statement above.
fdefine BAUDRATE $E600

1 L “h®
Wdefine BROVAL | (FCY/BAUDRATE) / 16 #include "TileDefs

1
{/ These atructures define the layout of the
// inrerfacing to the LED array.
4
_ extension__ typedef struct tagPortBStruct
union
struct

unsigned :4:

unsigned LEDred0 3:4:

unsigned columnSelect:s:

Wdefine kNaxTiles 12 // Current hardvare supports u

"
// Frame definition
'
struct 2onFrame
unsigned int frameTime:
unsigned char fraselatais
Animar ionFrame:

struot
unsigned porcB:le;

// WARNING - this macro only works for animations defined inline
Hdafine NUMFRANES builtInFrames| (sizeof (builtInFrames) sizeof |

// Download form
/f Denum a> 0> { num 2 * animationframeSize bytes o 2

{ Denum fromes><tile I0>[{numframee animaticnframeSize bytes of PortBEtruct:
Rdefine kDovnlosdCommand

Wdefine kDisplayCharCommand // C<eilelb><char>

Hdefine kDisplayColorCharComsand o // e<color = '0°, '1', ‘2
Hdefine kScarcCommand /f Start the download animarion
fdefine kResetCommand // Reset to built-in animarion

__extension__ typedef struct tagPorthStruct
union
struct
ungigned ;4
Hdefine kFreszeComsand £ All tiles oo xi::: {"?“:m'l'
unsigned LEDredd 7:4:

T - T TR - e TR

Programming the Tiles
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Creating
animations
with paper

cut-outs
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