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Overview

Every time we turn on a computer screen or look at an animated sign, millions of
pixels of light disappear into our work, our correspondence, or our
entertainment. Imagine if you could capture those dots of light and scoop them
up as you would grains of sand on the beach.

Puzzlemation is an expandable platform of light and animation. It can be used to
create things as diverse as modular animated signs that can be changed by
rearranging its tiles, to a uniquely challenging animated puzzle. First and
foremost, it is a tool that lets you create animated light displays of any size and
shape for whatever applications you can dream up.

This project’s display is made of a number of tiles, about 2” square with an 8 x 8

array of color LED pixels. Each tile is individually powered and animated, so
your can freely pick them up and re-arrange them. To set up a display, the tiles
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are placed in a special tray. Animations are downloaded into the tray via
Ethernet and stored locally on an EEPROM, or loaded via an SD card. The tray
broadcasts the animation to each of the tiles, and then synchronizes them.

If the pieces are left in the tray, the animation can be updated continuously over
the Ethernet connection. If the tiles are removed from the tray, they’ll display the
animation for several hours with their own re-chargeable battery power.

Once the animation is synchronized and running on the tiles, you can pick them
up and place them anywhere. The display is completely reconfigurable. Need a
tall thin display, a square one, or a long skinny one? No problem - re-arrange
the tiles as you please.
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Figure 1 - Block Diagram

The system has two main components, the tray and the tiles. The tiles are based
on 2” square 8x8 LED displays. Underneath each display, a PIC24F]64GA004
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MCU drives the LEDs. Power for each tile is supplied by two AAA batteries,
which is fed through a boost regulator to get the 3.3V required. At the bottom of
each tile, spring loaded connectors make contact with signal connections in the
tray. The tile listens for these signals to download and synchronize animations.

The tray is based on a PIC24F]J64GA002 MCU. This MCU listens for commands
from the Ethernet using the ENC28]J60 Ethernet controller. Animations
downloaded from the net are stored locally on a 25L.C256 EEPROM. Or,
alternatively, they may be loaded from an SD card, which shares the same SPI
interface as the EEPROM. The tray broadcasts animation data and commands to
the tiles over a single serial line (UART). Each tile has a unique ID, and listens
for its own animation data, ignoring data sent for other tiles. The tray also
features some switches and status LEDs to locally control and synchronize the
tiles.

Additional software running on a host computer performs higher level
operations, such as taking an animated GIF image and breaking it down into
individual animations for each tile.
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Figure 2 - Prototype tile boards



Puzzlemation

Schematics

Page 4

GD+3. 3V
LR2
LR1
LRO
N Q@ a3 ) 0 N A 9
F Y Yl | Y| | Y
9 9 9 9 Y < 9 9
44]43142]41]40§39]38]37]36]35]34
. I 1 m )CO RB9 SB%Q%SSL 23 RB4 LR6,
z ] C1 T EEXELS>EEEZ LD EE} N
Wl YYVVYVYVVYYVY | Ircs RASIS LRs
2 2 Hrc7 0SCO,RAZS
0 ZE { 3 HRC8 uz2 OSCI,RA2[55
N
z 5|RC9 Vss |55
5 0 [T |12 TS |16 [17 LC4 5] DISVReg Vddfzz
=) \cs —VddCore PIC24FJ64 RP18,RC2}>
s|RB10 ~m RPIZRCIE
LC6 5|RB11 g G  RPI6RCOGT SerOuf
— - A Ar—
ic7 RB12 Sv\ifﬁgdo—ouk"s‘“g & Serin
% RBI3. S8R RORPREy +3.3V[ ]
ul:‘_ IZWXU‘WSIWEIW()‘EIQZ 2122 2
N
24§23]22]2 2 |1 9 < :
Nowns Moo =
8838888 ool %lyq
Gl LG1 N
&b G2 ('v\,),_|
LED1 7 LG3 J N B
G3| 4 d
pa 8 1G4 7 7 ~
° LGS
[
G5hg LG6 -0
GO \G7 T N
7z ~ UI'Q @)
LRO, S
&? 2;’ LR1 %
1
R2frs LR2
R3f LR3
R4 LR4 MCLR
RS~ LRS 1 Pcci RP17.RC
. B LR6 PGDI RP16,RC
LEDMgtrixBack &; T Ry Q| reisrez RAT,CN3
13 =\ RAQ.CN2|
s
GND
JP5 Puzzlemation - Tile power board N 1] JP1
= 8
SerOut é ol E
JEP=6 G 3| g o
+3.3V
Serln
JP8  JP7 JpP3
MCLR
1
+3.3V L1 D1 |—2vdd
A m__ 3| Vss
1 2 T B PGD
BATI1 22uH i
i 1N5817 @3 +3.3V glasis
— AAA ul S ICD2
P4 35 IX ——
2w Y <<
SHDN\ OUT -< n< P>
+L BAT2 LB LBO x32 232 3
1 S1¢ 1
S2 R2 H
A T —
TVVVS
1K w
o | "
g™ "NV
)




Puzzlemation Page 5
@33V
L1 D1
N ", D
u
Serialln Ul N5817
U4b &° —GND
o | < Serialln 3/5\ X[z
3 +—GND
g 7|Serialln SHDN\ OUTfz
2 v L én LBl LBO—
A B =|Serialln REF|
1 GND GNI]
Tiles MAX756
U4a J)‘ l
O
A1A1 = F 1Y 74AHC244
—1A2 O 1Yhe
—{1A3 % Y3
—{1A4 R v
G>+3.3V
G;+3.3V
—|NC NG
. ° 5{SCK1 3 NG— _i
sDI J NG
2O o) e 5 5 —
JP3 e DINEDVE N 7|SDO1 NGz~ Jspo
MCLR < <+ < 5| GND GN o
T 1 f 1 0 GND &
= vdd T|NC NG SCLK T
p— — 8
—zgésD ! . ! 7 EED _ G’;‘\‘Cm vdd
- T A prs—1 sDI
Sl ERAVANRVAAEE AN AN E & 8
19 U RSTENIDq, v}
| o2 D3 | D2 ik ol b 6
L —|NC \ NGz
—NC s NGz
JP1 TNC c NGz
) SgNC w NG5z
Serin
4
P2 MCLR Vdd7 ] : .
JEﬂ“ P4 |—2RA0 u2 GN ij 1 - ghlpSeIect
HrA1 RB15/RP1 55 [ A END
- PGD1 RB14/RP1 45 T vad
HpPcc1 RB13/RP1 377 | etk
RB2/RP2 o, RBI2/RP1 I ey
+{RB3/RP3 2 RB11/RP1 4spo
4cnD § RB10/RP1 i
s{osci/rA2 VddCOF 7
HJosco/ra3 2 DSVRE u3 3 SDCard
N —{RB4/RP4  § RB9/RP dcs o Vddg
< | RA4 g RB8/RP& 50 & HOLDD———
= | vdd RB7/RP7 ‘—gqwp Y scKEe
®Ix1 T RB5/RPS RB6/RPETS H4GND & SIf
N ——
Sk |
N
cel| C7|

20pF|' 20pH'




Puzzlemation Page 6



	Puzzlemation – A Dynamic Tile Display
	©2007 John Petersonwww.saccade.comOctober, 2007
	Overview
	Technical Description
	Schematics

