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Development of an Arduino-based DIY Pacduino kit
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Abstract

It is required that freely applying media technology to

the various areas such as moving images,
communication, game and sound with creative thinking in
media art and design. Reflecting the above-mentioned
requirements in the fields of media art and design,
open-source hardware, has been popular with artists and
designers and more building a new creative environment
through the large community platform where technologies
opens for the public to reuse them and projects’ ideas
are shared. Through the community platform, anyone
including artists, designers can develop hisfher projects
based on the knowledge of high technologies without
helps of engineers or programmers and sell physical kits
to share the technology
applications and skills in progress of their project’s

development. A new created environment, where the

redeveloped open source

convergence of technology and creative ideas to share
is occurred, leads media art and design to be more
popularized and varied. In this study, 'DIY Pacduino’,
manipulating retro game - Pacman and open source
hardware, Arduino, is proposed as a case study that has
been systematically developed through the several
workshops in Victoria and Albert Museum(London), The
Project(Seoul), Everything Media
Festival(Manchester), MzTek(London) to share the used

technology and developed idea.

Creator’s Future

Keyword

Open source hardware, Arduino, DIY kit

design
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3. DIY Pacduinod] 7|& tj#r¢l

Pacduino= W AU obFolx=rt A3 DIY Al
4 FIEEA, 4t ALAE A oldst 383
AL F RS IbE YT @eEtA WEE A9

3l v LED ol E¥ X~(matrix)el] o= A1} d)
RS F AEE A7 A4 2|t =
hEtth dubd o2 HAA AFES wlE o,
o433 LED AloE WA Hsled

29142 LED® A~I(on)/117](0ff) Ao
v B8, 7ﬂ°‘ AEFH |22 S&3t= WH7HA Hf&
T Slo] n JJrC 71“41% T At
I f W
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(M 2 ofo
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.

>

Ho

R é i mo
IFU of,

[22! 5] Pacduino=2

31 2= gA9l

AR HE faRle ofFeolx BT A9 JER
AH83t7] 91gk LED WlEgx AEE RE olFo|x
oo A e Ho) 29 £84Ql 3ER ydn.

(D obFolx Fod e U =B (Arduino Duemilina

-nove)E =

409 2$A9] JAE dHE wrol AW AP s
JE((Hol & HE o 2, Hol B, Holrt F3&
o] 2eHE LED mlEg 2o %“3’5}71 Al L EL
2 A8E obFolx FoldykE HEE RSN
FIDI Al2ld AWEIE ARE-3) 0]"!‘ |9 AFH 3
o Algld sAlel 7test=EE itk AlY ZE Ho]
H §%& 174 EH%‘)J £ w = (Flash

Memory)7} &A% Atmega328< A&3tTh.

[22! 6] Pacduino?| 3|2=

(2) 2% 8X8 LED WjEEZ»~ HEE HEC
Aol 209 e oAy H2AEE vHEHH
8X8 LED uﬂEﬂAal % 12871 LED(647H <] w7}t
64719 sAE EHHOZ AAE Fof g} WAty
= LED9| %= % Azg g2 A= 9
< JFEE o] dAAH Qo AY1r] ANEE 7
Zke] 16709 =3 871 ool Eujof ot 18
HH F 24719 UAY TEJ} B3y wlo]g =2
Eig}oﬂk]l—_ 167]]_0/] r,];(]EJ ﬁEu} /\]__Q_ 7].1;.3}1:;
74HC59529 T d X E9| 8H|E(it) Algd AEE
g7/le] IHIE 4 As2 wssie LTEE A
Ao 87 w7 LEDS| &=, 8/ =4 LEDY 4=

E

, 8
A wA-=A LEDO ¥F == 44 349
T4HC595¢] dZ =T oA, 379 74HC5952 27119
UDN2981%} 1719 ULN2803o AZA= =t 12870

LEDe| F&3 A4} AFE
AL 12V, 2A o) Fo=2 A%

saet7] fs Ay A

B37) Wl 27)e)

UDN2981=100 w733 =) [ED9| ol 12VAYLS
w3 =

g Feizoh

ol7bs| Fa thE 1709 ULN2803=1D
LEDY E& &=& A o3 LEDY AH

B1 1010000

BOGO00 101

Booron11l

[12] 7] 2= 8X8 LED {EZ|IA HEEZ
() o}Folx o} A QEH |29 £
A ¢lElH o]~ (2E 8X8 LED MEY A HEE
HEol 2~ 5 Ad (12V+ 5V+ GND)el <
A" AHE AAN AY dHol2E EFOEH
Pacduino 7]EE o}Folx HIZWo =z AL3
ATt

9) 8H|E 4| ZE Eix] 2~ (8bit shift transistor)

10) 8x1d 42 tgloly] E#MA 2E o]d o](channel Source
driver transistor array)

1) 2 A7 2384 Edx2E ofgo](High currency darling-
ton transistor array)
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32 ,\_‘H_SEL A= shiftOut(dataPin[2], clockPin[2], MSBFIRST, r_ledl[j);
digitalWrite(latchPin[2], 1)
for(int k=0; k <=2; k++) {

digitalWrite(latchPin(k], 0);

shiftOut(dataPin(k], clockPin[k], MSBFIRST, 0);

digitalWrite(latchPin(k], 1); }

}
- if(button5.uniquePress() { goto set; }
) q_ if(button3.isPressed() { bc_1=0; goto bleft; }

. if(buttond.isPressed() { bc_r=0; goto bright; }
if(buttonl.isPressed() { bc_u=0; goto bup; }
if(button2.isPressed() { bc_d=0; goto bdown; }
goto set;

B A3t olu AL} HAES 232 T 5 9

24 4E =E7 AR AEAE AE 2

a2 Agd Au AYe ¥ FE Y Bl
~

1= DO o

HE golBelgs F PﬁP

Mol WE 94 =
"] E‘—l —'—E% Z]Xé

S o|rAs) volg Mo W AN w7

rO"ﬁ
—
[es|
S
i)
Hm
1
o
-3
e
éé
mr>H

15
= O OFF @-9-g-cldy 2907 A5 F WA
9 | 98 AxE wel AY Yo ehBRbleft,

3 LED Hlo|E|=S wW4s AAs) Fu) bright:, bup:, bdown:)e A3t 2Hd FolA= o
#include <Button.h> W gkl A% dgS vy g Weko g AR
Button buttonl = Button(11, PULLUP); o Lo
Button button2 = Button(12, PULLUP) ofp A7}t ol e@ = A AREAR Fer(led 10, led r0),
Button button3 = Button(10, PULLUP); led_u0, led_d0)S A&3] LED #7]/1171E Aol gt}
Button buttond = Button(9, PULLUP);

Button buttons = Button(13, PULLUP): SAlol e ke 294 dEx AFs) AsE
int clockPin(] = {2,6,14}; E.Eﬂ_ ?j?(ﬂ ’E‘X] ﬂ%gﬂ Ho]_é;)]:% %j:i_]-/\] Zlﬂr
int latchPin(] = {3,7,15%
int dataPinl] = {4,8,16}; bleft:
int be_l; int be_rsint be_u; int be_d; led_10;
byte row_I[5; byte col_I5]; byte row_r[5) byte col_r{5}; if(button3.uniquePress0) { bc_l++; if(bc_l > 5) { bc_l= 0; }
byte row_u[5); byte col_u[5); byte row_d[5); byte col_d[5]; if(buttond.isPressed()) { bc_r = 5 - bc_l; row_rshift = row_lshift;
int row_Ishift; int row_rshift; int col_ushift; int col_dshift; goto bright: }
byte row_p[2]; byte col_p[2]; byte r_led8]; if(buttonl.isPressed0) { bc_u = 5 - row_Ishift; col_ushift = bc_l;
int random_prey = 5; int catch_p_row: int catch_p_col; goto bup: }
void setup0) { if(button2.isPressed() { bc_d = row_lshift; col_dshift = bc_l;
for(int i=0; i < 3; i++) { goto bdown;}
pinMode(clockPin(il, OUTPUT); if (button5.isPressed() { goto set; }
pinMode(latchPin[i], OUTPUT); -2 - bright:, bup:, bdown: -¢] ZEE 99} A4S E o]} Ayek--
pinMode(dataPin(i], OUTPUT); void led 10 {
digitalWrite(latchPin[i], LOW); for (int a=0; a<5; a++) {
shiftOut(dataPin(i], clockPin[i], MSBFIRST, 0); row_I(0] = 128 5> row_lshift + 1: //128 >> 1
digitalWrite(latchPinli], HIGH); } colI[0] = 1 << be ks
} row_I[1] = 0; col I[1] = 0;

row_I[2] = 128 >> row_lshift; // 128 >> 0
col_I[2] = 1 << be_l+1;

2) AP FEoAxe HolE He= AT onRE 4 row_I[3] = 128 >> row_Ishift + 2; /128 »>2
_ - - col_I[3] = 1 << be_l+1;
Ho}%k(g‘]'_"or'%'o}'aﬁ) 3 01 = Ho]'bg:—g—i Ag Ac‘)] < Z‘\]c\)l;q row_I[4] = 0: col_Il4] = 0:
H 11 oHl E_':l1 Q = urgk led_out(row_I(al, col_lla]); }

g 27te) 294 A5 E A= |
[e)

2 AA3Y. A &4 - ledr0, led_u0, led 0 99 83 =g oja Ak
void led_out(int row, int col) {
digitalWrite(latchPin[0], LOW);
shiftOut(dataPin[0], clockPin[0], MSBFIRST, row);
digitalWrite(latchPin[0], HIGH);
digitalWrite(latchPin[1], LOW);
shiftOut(dataPin[1], clockPin[1], MSBFIRST, coD):; //Red led
digitalWrite(latchPin[1], HIGH);
digitalWrite(latchPin[2], LOW);
shiftOut(dataPin[2], clockPin[2], MSBFIRST, 0);
digitalWrite(latchPin[2], HIGH);
prey_led_out();
}

void loopO {

set:

bc_l = 0; be_r = 0; be_u = 0; be_d = 0;

row_Ishift = 0; row_rshift = 0; col_ushift = 0; col_dshift = 0;
r_led[0] = B00011000; //'logo2 of pacman’

r_led(1] = B00111100;
_led(2] = B01111110;
r_led(3] = B11111111;
r_ledl4] = B11111111;
_led(5] = B11011011;
r_led(6] = B10011001;
r_led(7] = B10011001;
for(int j=0; j<=7; j++) {

digitalWrite(latchPin[0], 0); (4) prey—led—OUtO 6]—/\01] H = 1}]0]% E{H__Ejgi &
shiftOut(dataPin[0], clockPin[0], MSBFIRST, 128 >> j ); Al Bt HolE Fe IS AAA EA A=sk
digitalWrite(latchPin[0], 1); -

digitalWritedatchPin(1], 0) t}. whichone_chatched) #<rollAl= Holeol b4k
e e A7} DAEAS HAL, prey_chated)
digitalWrite(atchPin(2], 0); Ae Hols HgS u, ol Faze AAFS 2
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void prey_led_out( {
for (inti=0;1< 2 i++) {
row_p[0] = 1 << random_prey;
col_p[0] = 1 << random_prey;
row_p[1] = 0; col_p[1] = 0;
digitalWrite(latchPin[1], LOW);
shiftOut(dataPin[1], clockPin[1], MSBFIRST, 0);
digitalWrite(latchPin[1], HIGH);
digitalWrite(latchPin[0], LOW);
shiftOut(dataPin[0], clockPin[0], MSBFIRST, row_pli];
digitalWrite(latchPin[0], HIGH);
digitalWrite(latchPin[2], LOW);
shiftOut(dataPin[2], clockPin[2], MSBFIRST, col_pli]);
digitalWrite(latchPin[2], HIGH); }
whichone_catched();
}
void whichone_catched() {
if (row_p[0] == row_l[0] && col_p[0] == col_I[2]) {
catch_p_row = row_pl0] ; catch_p_col = col_p[0]; prey_catched(; }
if (row_p[0] == row_r[0] && col_p[0] == col_r[2]) {
catch_p_row = row_p[0]; catch_p_col = col_p[0]; prey_catched(); }
if (row_p[0] == row_ul2] && col_pl0] == col_u[0]) {
catch_p_row = row_pl0]; catch_p_col = col_p[0]; prey_catched(); }
if (row_p[0] == row_d[2] && col_p[0] == col_d[0]) {
catch_p_row = row_pl0]; catch_p_col = col_p[0]; prey_catched(); }
}
void prey_catched(f
for (inti=0;1< 2 i++) {
row_pl0] = catch_p_row; col_p[0] = catch_p_col;
row_p[1] = 0; col_p[1] = 0;
digitalWrite(latchPin[1], LOW);
shiftOut(dataPin[1], clockPin[1], MSBFIRST, col_pli]);
digitalWrite(latchPin[1], HIGH);
digitalWrite(latchPin[0], LOW);
shiftOut(dataPin[0], clockPin[0], MSBFIRST, row_plil;
digitalWrite(latchPin[0], HIGH);
digitalWrite(latchPin[2], LOW);
shiftOut(dataPin[2], clockPin[2], MSBFIRST, col_pli]);
digitalWrite(latchPin[2], HIGH);
delay(300); }
random_prey = random(l, 6);
}

e e

4, olPAY 92E A4 ZEoM=

AEATE 47 ol AY HAES BE 5 A 1

Hlo] E dlo]E of#o](1 byte data array)E A A &Y
< :Lﬂ‘: ;q. 1& Lao1

1:}. nhx 13

r_led[0] = BOOOEROOD;
r_led[1] = BOOETTIO0;
r_led[2] = BOFEFREID:
r_led[3] = BETTLITLLL:
r_led[4] = BEFEFERERE:
r_led[5] = BELOTTOLE:
r_led[6] = B1OOR OO L
r_led[7] = BROOELOO L5
[OJ2 8] Woh =11 o|0|X|2} 1H}O|E G|0|E| of2{0]

4. DIY Pacduino®] AH&AF wlw4
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