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Table.3.1.1 Specification
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1
Model No. :
]
."I
i)
— = ] . . E 3
M) | ot W | et @ns | TR
RDC-103 TYPE | RDC-103 TYPE II RDC-103 TYPE il | RDC-103 TYPE il +
* Scratch Zffio> THIS/SV AV |« NV AVOEOERETE, | - RAK4ABEOE—XEMA L. PCH S L TE< AHE
EUSBTHERLTHE I CZ| YRy 7hbuRy | aRy MEERATBEEAKET Vo
HELEET IV, FOHIEE WO M T &
B REME L *Scratch £ T, 20D E—4%F| BNTEE4—)A2DKR—
THMT T &HAlHE, 2T IVET IV,
c 2DETOE—Z7ZHioT
EIHRIO R Y - 2 ER AT AE
MPU 8 Bit AVR ATMEGA32U4 NI Flash 32kB ,~ RAM 2.5kB / {7 1w -7 8MHz
* Pico board(Scratch board) & H. [ + Arduino-IDE L. #H#EMNT 175 2 > JEE: [ArduBlock ] ZAWVWTHEMNIC 07 S5
BN H O, Scratchl.4 Z{fioT | LEERHE, (WERESNIHEN 7 15 S L& Arduino-IDE £ T C ++SiBlc &l .,
Tu7Z L UBETEE, IV V%, AV b E—T g%,
T * Arduino H #2 A % % 7z ¥ | « Arduino HHENH % 728, Arduino-IDE IZ T C++ CEEIRT S T & &A[RE, Y7L
TRT T LA Arduino-IDE Z 10T 7055 | TRYS L, ARG Web LICSBABENTED ., BEERNLLL,
IVIERTHTEEARE, c A VR—ROWREREY 2a—IVE AL YT, ATAZ—5DH%EM>T, /XVaAViRL
AT a5 LOVERR e FZITEAMlE (B> TIVAT v F M,
+Scratch1.4 Zffi>C 7055 LUBIEE ¥ % C & & ATHE,
- Scratch Zffi> CEHEEE% [+ PCOUSBR— bS5 X T [-PCHOUSBR—FHSX|-PCOUSBR—NEHXY
BaiE, WICPC & USB T »m—Ruffe > r— RAfkE > r— RufE
aA=EA SN Bt U Tl
Ry oa—R + Arduino-IDE % W % &1
PCDUSBR—+h BRIV
b— RAlhg
DC E— & i « 2{#lD DC 7'F >E&—ZilENTEE,  MI1M2 « 48D DC 7T v E— RN EE,  M1,M2M3 M4
- Fis / KEG / 421 RORBERAY— ROy ba—)VRafhg, | - Fiis / Kiis /21 ROREEZAE— RaY b o—)Vhvaf kg,
RIS 8Dy —RE— ZHIEA | - 8 DY —RE—2HEN | e
FOMVCV LN | e RO — AT = TR
sT7ruasgAhaxsz— x6f GER—F Loty
e b T FR T ANARIZ— |- TIFRTANART Z—| eIy ISTUE)

cTFYVRVAaR Z— X8, ¥V X 6#
(FYVETEE—R LA (E—% 4 fT 12 {AfEH)

HOHT Y T T

O O

O O

EEAR—H

< HAR EIC USB a7 2—%iEK, 07T L0Xyra— R, BT —207 v Fa— RHaffE,

+ I2C,UART {5 Al

+ USB % 7 Z— K O AIRALG, Hl EORIERIZRT A 7k & TSR IR R,

BRIV UV, B Y+ Vv A1 (120, A5 A X —, FfLED &R — R _EICE#R

fiee 711z
- 12C HEn st v, B\ERE Y ZIBhmTRE
Wil /173~ AT A £/ /0LCD /B S Ty ay £/ /0LCD /B S
18 / N
ML M2 “USB/ VI 2%/ 4—h5H  45V-60V
A CUSB/ VI 2% 4—hb i 45V-60V
- V2 IRY A—hEE B CADYEEIE (M3MA
M3, M4 I3~ 12V)
kil 56mm x 88mm L& 25mm - EE 1455 5T L
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3-2. Ay rO—SK—FillE

3.2.1. RDC — 103TYPE I

«Scratch Z{fi> T2 DOE—XFETEHIHNT T ENT
T, WY avEERLUTHALET, x 1

«LED /Yt vg—, o —.
oY, AS5AZX—=FR—F RIcEHRLTED., C
NS ZHH U CEEREZITAE T,

ST S Y — 2 [l F TR AT RE,

s —RE—%Z 8 A% CTHEATH

+ RDC-103TYPE 1 !ci&. M3, M4, /MUKEEY 2 —

IWFEHRL TOEE Ao

% 1 - USB i A 5 DEFMGTE—% 1 A EER

CONTROL BOARD RDC-103TYPE I OUTLINE

+ It's even possible to move 2 motors using Scratch, and always

x4

(@

(A1,A2).

it's connected with a PC and it's used. % 1.

+ It's equipped with LED / Light sensor-, Sound sensor-and the
Acceleration/a Gyro sensor and a Slider on the board, using these,
you can control variously.

+ It's even possible to connect 2 of outside analogue sensor

+ It's even possible to connect 8 servomotors.

b
e * M3, M4 and a LCD module aren't loaded into RDC-103TYPE L.

% 1)1 motor can move by power supply from a USB terminal.

Please connect a battery and supply me a power supply to move 2

motors.

HETY, B—X 2 flilZ8hndicid, Eitizsil T

WwFZMHE L TIEE N,

Tk The specification DataSheet URL

<42,/ ATMEGA32U4, %(ERiE 8MHz [MCU / ATMEGA32U4 Clock 8MHz |http://media.digikey.com/pdf/Data%20Sheets/Atmel%20
PDFs/ATmegal 6U4,32U4.pdf

hEEYr Y,/ v A1 Acceleration / Gyro sensor MPU-6050  [http:/www.invensense.com/products/motion-tracking/6-axis/
mpu-6050/

sy Sound Sensor  SPI XCM6035P |htip:/www.buzzer.com hk

ATGAR—RY) 22— L SlidePotentiometers Alps RS30H121 |butpswwialps.com/WebObjeets/catalog. woa/ VHTML /Potentiometer/SlidePotentiometers.

HA XL 9 — Light sensor Everlight PT12-21C  |http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf

*RDC-103121F. WAWVARXTFRAEEDHINTOETH, KRELS DT B L, LY

BRI Z—, USBARTZER—D4DTT,

Fo 2V A A Digital in/out®—
AN T ZMEH U ORI Y > T

XTI B—, E—RAXRT Z—,

HLEd,

IR ATHE
*

<%
#5

ji

i

RLS

g

13 =4 /Ff LED/PWM i /yTee

R/C servo motor / White LED / PWM output

Y- /KRRy

12 R/C servo motor / Button

0 Y=k / @/ FIRLED

R/C servo motor / UltoraSonic / InfraRed

YR/ TP/ YUT VR

R/C servo motor / Buzzer / Sirial RX

MRHMRL E D

¥—R /LCDRS / 2V TV TX

R/C servo motor / LCD RS / Sirial TX

Infrared Sensor
1

#—- /LD CS / PWM Hi/jwlke

R/C servo motor / LCD CS / PWM output

F—=R /M1 PWM I/ PWM Hijymlig
R/C servo motor / M1 PWM control / PWM output

M1
(0.5A

Fips
/1)

Y=/ MLHE/ PWM ke

R/C servo motor / M1 control / PWM output

M1 il
M1 control

M2 il
M2 control

M2
8 | s
pi2li-4

M2 il
M2 control

/1)
M1 vz P P e
M2 PWM control / PWM output

BiRaARI5—

TR X —

e Power Connector

BIRAA v F
Power Swith

RESET A1YF o

i+t >4 Ultrasonic sensor
(HIehh) ZUAATHALES,

—oB3&tY Light sensor

FE BELED /K T4 MRV RS-

—o|2C AR H%— 3SCL, 2SDA

77307 A7 Analog input
Al (Al Analog D A) & A2 D 2 K—
FIBD T, 0hSHEEEE(3.3V)
X TOATIEEZ 1024 BFE Tl
DET, LI PRY a— LR =K
MIBHIENTEET, ey AT v
FORERLZES B LTI RVANN
EVELTHS TENTEET,
eo|2® Wi

AO Eé)fng;jénsor
7ITRT AN AR 2~
Analog input
7ITRT AN AR 2~
Analog input
HOBRTY T
Signal Clip tarminal

HEE LY
Light Sensor

ATAZ—
A5 | AS Slider
connector XH3B +

Tl

AO

Al | Al

A2 | A2

A3 | A3

Ad | A4

+

LED

h

figes
Ht Y Blue LED
ARt E{EHERE Red LED
fkt @fSHESE Green LED

o
ON
RX
TX

SIEE / Pvrn / BEEAY (12C)
Accelerometer/Gyroscope

oK% button

oA 7145 — (VIZEEH) Slider resistance

oHDHBV)yTREHF Terminal for clips

(ERSEAVET)

oBt Y Sound sensor

oUSB a%%%— USB connector
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3.2.2. RDC — 103TYPE |l Control board RDC-103TYPE II
m « It's possible to make the autonomous robot which becomes
"2 {,IEZF)” DC _E— A %Tﬁjﬁ}" PC 20 SR L TH < independent of a PC using 2 DC motor-and moves.
Eéj:\‘? “T‘:y b %ﬁiﬁg‘ﬂf’bo . « It's equipped with LED / Light sensor-, Sound sensor-and the
- LED /)t “}j;*\ ‘{%L't’ < jj_*: bﬂﬁ?/ ¥ AH  Acceleration/a Gyro sensor and a Slider on the board, using these,
Y — AFA =% R—=FLIHEHRLTED.  youcan control variously.

ZhHZHH LT%E%‘J@%H‘%% EDS * The sensor value measurement with a LCD monitor can be
- LCD €= & —T I — I HMTA L9, performed.
« BB E R Y — (BI52) BnTeE (v vy - It's possible to connect Ultrasonic Sensor- (I2C sensor socket
~FIHD 12C use), (separate sale part)
ST Fa g Y — 2 (A1,A2) £ CHlin - It's even possible to connect 2 of outside analogue sensor
CEEE AT Y F(TOTS L) ICEDbE TSI E T,  (ALA2)
Y —RE—% S HF TSI HE + Usually wire according to the sketch (program).
- It's even possible to connect 8 servomotors.
T4k The specification DataSheet URL
A2,/ ATMEGA32U4, %(EMiE 8MHz [MCU / ATMEGA32U4 Clock 8MHz |http://media.digikey.com/pdf/Data%20Sheets/Atmel%20
PDFs/ATmegal 6U4,32U4.pdf
JIIBE i AV A G| Acceleration / Gyro sensor MPU-6050  |[http:/www.invensense.com/products/motion-tracking/6-axis/
mpu-6050/
R Sound Sensor  SPI XCM6035P |http:/www.buzzer.com.hk
X 5 /]) ﬁ"— j‘; U i *—A Sl|deP0tent|0meterS Alps RS3OH 121 http://www.alps.com/WebObjects/catalog.woa/J/HTML/Potentiometer/SlidePotentiometers
HB XY — Light sensor Everlight PT12-21C  |http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf
*RDC-103 121, VAW A ELFRLE AN TS %ty Light sensor
g2 —, BRI HZ—, USBAXTX—D4DTT, —°|2C a4 — 3SCL 2SDA
F4)V A A Digital in/out—— —~7?F 07 A7 Analog input
AT T2 (] LT DR ¥ o T BT Al (A 13 Analog D A) & A2 D 2
fLEd 2~ i R—bDHOET, ONSEHE
d ° I E It > Ultrasonic sensor ! =
Fo GiE) i ° EBRBECHAMD £9, EPROR
3% /i LEDPWM 7 el el
= Al - “ =
13 R/C servo motor / White LED / PV%/M output i X9, X 73\‘\ “7\ T FT 'ﬂo‘i z
BHTHETIZVAMNE L
12 TR Ry LTS TENTEET,
R/C servo motor / Button =l 3
- - - . P Eie) i
0 YR/ @/ AR5V LED =
R/C servo motor / UltoraSonic / InfraRed A0 | Ao =R
Sound Sensor
P—K/ TH—=/ VT IVRX v TIagANaxs x—
0 R/C servo motor / Buzzer / Sirial RX FUE L ED v Al | Al gnzl_logbin}gdtj 7
#—R /LCDRS / ¥V 7V TX Infrared Sensor a2 | ap | 7FRIAax s a—
I R/C servo motor / LCD RS / Sirial TX Analog input
D T
0 % /10D CS / PWM Hiiilfe \ A3 | A3 ggngli Cﬁli; timinal
R/C servo motor / LCD CS / PWM output 3 | e HH 2 X
5 = /M1 PWM B8,/ PWM AT - Light Sensor
R/C servo motor / M1 PWM control / PWM output A5 | A5 | 27—
M1 - Slider
©sa | F=R / MLHIE/ PWM 5 Hebiaxy 2— ST i
S | RIC servo motor / M1 control / PWM output j connector XH3B 2 :I'_"
4 M1 ﬂi”ﬁ] B i —ls = +
M1 control L
7 M2 il F 1 LED
M2 control + — =
o M2 M2 ?ﬁmﬂl | uaﬁ ﬁﬁuﬁ
@ | M2 control ON | #t1 EJFH#: Blue LED
o || vepwu B A e RX | /R4 iR Red LED
N P contl/ PRM outpt ~L TX | #4% SB(EHA Green LED
Rif12o5— | omEE/ Sero; mEEY (120)
v | ERIx T 2— ) Accelerometer/Gyroscope
Fover Connectr o buton
B l;%)(\;v%er Swi/th 02515 — (TIZE4EH) Slider resistance

HOBRY)yTREF Terminal for clips
. (BERFENET)
&+t Sound sensor

oUSB ax2%— USB connector

RESET A1YF o

a>vka—3 HAF & ®
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3.2.3. RDC — 103TYPE Il

* 4 O DCE—X—ZEHL.

HARIO R Y b2 ER Al RE,

“LED /Yt o4 —, BE Y — L Y x A 1
LY — AT A= R—
C B ZFIH L CHERIEZTA £ 7,

- SV B Y — BT RE

< ST Fa J e Y — 6 i & THE AT

EEEAT Yy F (T I DICAEbETRMLET,
c Y —RE—X 4 X CTHHEATR
- 2% (M3M4 E—2&EE KA 12V ETHAARE)

«LCD TE= X — B IG A,

Control board

PC 2 53 L TE)<

RDC-103TYPE III

+ It's possible to make the autonomous robot which becomes

independent of a PC using 4DC motor-and moves.

FEICHERLTED,

« 12C

=
=

RDC-103TYPE I + %

« It's equipped with LED / Light sensor-, Sound sensor-and the
Acceleration / Gyro sensor and a Slider on the board, using these,
you can control variously.

« It's possible to connect Ultrasonic Sensor- (sensor socket use),
[2C----(separate sale part)

+ It's even possible to connect 6 of outside analogue sensor
(AO,A1,A2,A3,A4,A5).

+ It's even possible to connect 4 servomotors.

+ 2 power supply system (Even at most 12 V of motor power
supply is practicable. M3,M4)

TR EE L,

Tk The specification DataSheet URL

<A 3,/ ATMEGA32U4, R{ERiE 8MHz [MCU / ATMEGA32U4 Clock 8MHz [http://media.digikey.com/pdf/Data%20Sheets/Atmel%20
PDFs/ATmegal6U4.32U4.pdf

g Y Yy A Acceleration / Gyro sensor MPU-6050  |hitp://www.invensense.com/products/motion-tracking/6-axis/
mpu-6050/

R Sound Sensor ~ SPI XCM6035P |http://www.buzzer.com.hk

254 B—RY a—L SlidePotentiometers  Alps RS30HL21 [t aip com weboniescalog won ML Pocniometer Sl Pretionetn

HHA Xt — Light sensor Everlight PT12-21C  |http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf

*RDC-103 {21&, WAWABEXLF RIS HENIN T TH, REL DT
. kvvaxsx— E—xaxrsx—, &iHEaxrx—, USB 2

R Z—DA4DTY,

Fo 2 A A Digital in/out,_

A F 2 LU 72 DR E T

mLEd,

Rl

(<

o fit

*

=1 /[ LED/PWM Hi/7ThE

i+ > Ultrasonic sensor
(BI7ef) ZLAATHERALE T,

—oBi3d&t Y Light sensor

FEVE BELED /BN T b FT VYRR
__JACazxy&— 3sCL, 2SDA

7?3827 A7 Analog input
AO (A X Analog D A) 5 A5 X%
TOEF6 R—FMHOEXT, 0N
SEIREE (3.3V) FTOANE
% 1024 BETHiAID £, &
VHYRRY a— L ERERT S

13 M4 | R/Cservo motor / White LED / PWM output c :}: MTEET, & 73\\ “X TvF
Qs TREZZEET B LTI Z)IVAM
12 || R RaY NEVELTES TENTEET,
R/C servo motor / Button —T=
colw st
11 Y—R /B /ARSI LED #S| 5 "
M3 | R/C servo motor / UltoraSonic / InfraRed Sy Tras Ay a—
054 AO 1AOT sound Sensor/Analog input
M| v=x/ 79—/ vu 7L RX e e S
i) AN b » > —
0 R/C servo motor / Buzzer / Sirial RX Al | Al /in?iiglg?n}gjtj AT A
1 #—R /LCDRS / 2V 7L TX A2 | a2 TIruagAaxy x—
R/C servo motor / LCD RS / Sirial TX Analog input
» 1y gj‘@ﬁﬁ U ¥ 7°
#—K /LCDCS / PWM i /jmlhe A3 |A3]| & . .
10 R/C servo motor / LCD CS / PWM output Signal ‘Chp iarmlflal i
A4 | A4 ﬂﬂ%éﬂ/b‘//ﬂjﬁ)\j}:}%wﬂ—
6 H—X /M1 PWM HI,/ PWM i f1mThE ! - Light Sensor/Analog input
R/C servo motor / M1 PWM control / PWM output : A5 | A5 AT =] TFas N haxs s—
M1 N - " - Slider/Analog input
5 | ©@er| ¥/ ML/ PWM HifiTRE e signal
BIES| R/C servo motor / M1 PWM control / PWM output Eiax s Z— ST -
M1 I connector XH3B =—d=-= +
4 M1 control LED
M2 il T 7 .
/ M2 control Ju RLT it
M2 1 M2 il ON | #f1 B2 Blue LED
i @ | M2 control Ejz :ﬁﬁﬁu: ue
RX IR IW{5HERR Red LED
o [ [ werwiim, v e RO ITHEE Re
M2 PWM control / PWM output R | X ikt JE{SHERE Green LED
EEARYZ— “oMERE / Jera / BEELY (12C)
M3, M4 fER it ] Accelerometer/Gyroscope
) ea R A Y | + R
V2| power ConneStEor for r11\/13,1\/14 | <« k& button
vy | IR - i ORF14— (FJZEHEH) Slider resistance
Power Connector 4P N/
_ | @maroF y (EREEAVET)
Power Swith &+ Y Sound sensor
RESET Z1YF o oUSB 34 %— USB connector

arvka—> AHAFK
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3.2.4. RDC — 103TYPE lll + (LCD &) Control board ~ RDC-103TYPE Il +
" « It's possible to make the autonomous robot which becomes
4 {/@: DC fE— 2 %Tiﬁﬂbb‘ PC S LTHI< independent of a PC using 4DC motor-and moves.
HAR O R Y k %ﬁiﬁgﬂﬁbo ) « It's equipped with LED / Light sensor-, Sound sensor-and the
«LED /et oY —, Y —, MH#EP¥ A1 Acceleration / Gyro sensor and a Slider on the board, using these,
Yh— AT H—ER— R EICHIKLTHY.  youcan control variously.

ZhSEFHA L TKERNEEZITZET, » The sensor value measurement with a LCD monitor can be
" LCD £ = 2= T /Y — AT A £97 Pe‘rf? gn;)ii'sible to connect Ultrasonic Sensor- (sensor socket use)
- SN E I Y — HEETRE - 12C ) ‘

- N 12C----(separate sale part)
34| ~ - e
AN T Y — 6 i & T « It's even possible to connect 6 of outside analogue sensor

CEHERATYyF(TUTITL)ICEDETERMLUE T, (A0ALA2A3A4AS).

« B —RE—Z 4 A THHATRE - It's even possible to connect 4 servomotors.
2FEFE X M3MA E—XFPH =K 12VETHH - 2 power supply system (Even at most 12 V of motor power
AJBE) supply is practicable. M3,M4)
TR The specification DataSheet URL
<43,/ ATMEGA32U4, #ETH8MHz I[MCU / ATMEGA32U4 Clock 8MHz |http://media.digikey.com/pdf/Data%20Sheets/Atmel %20
PDFs/ATmegal 6U4,32U4.pdf
g Y Ty A Acceleration / Gyro sensor MPU-6050  |http://www.invensense.com/products/motion-tracking/6-axis/
mpu-6050/
A Sound Sensor ~ SPI XCM6035P |http:/www.buzzer.com.hk
A5G4 R —RY) 2 —A SlidePotentiometers A|ps RS30H121 |http/wwwalps.com/WebObjects/catalog.woa//HTML/Potentiometer/SlidePotentiometer:
Bt — Light sensor Everlight PT12-21C  |http:/www.everlight.com/file/ProductFile/PT12-21C-TR8 pdf
*RDC-103 &, WA WAL PRI ESHDHINN TV TN, KREL DT ] cBZEt Y Light sensor
e, bovaxsx— E—xaxrZx—, EEaxs%—, USB O %E%LED Fth, 52t LED
XY R—D4DTY, —|°C 3% %— 3SCL, 2SDA
T2 AWK 71 Digital in/out— -Z)ﬂ;AEIZkJ:? At;)aIAc;g g‘gu:S N
i °~ nalog
;%§$¥%@%bﬁ“ﬁ@t/fﬁ BT TOH 6K~ FABDET, 0h
# o * );fz >4 Ultrasonic sensor HEFEL 33V) ETHOANE
CY e fie i (Rlzeih) 7 LIAATHRIAL 29 JE% 1024 BfETRiAD £9° &
&5 i} VYRR a— Lk EEEET
13 F—R /{1t LED/PWM HifmltE u ] TN TEET,

M4 | R/Cservo motor / White LED / PWM output Xt AT VFCRERLET S

ETFVRIVAKBEE LTS

12 Jim| =R/ Rz

R/C servo motor / Button TENTEET,
N ; ) [ it e
0 Y=/ i/ AR LED %ol = fdt
M3 [ R/C servo motor / UltoraSonic / InfraRed | ) =~
i A0 | Ao | BT 17 FRI AR 5=
% | =R/ 79—/ U7 VR V Sound Sensor/Analog input
R/C servo motor / Buzzer / Sirial RX Al laLl 7 Fa s A Haxy Z—
N - Analog input
#—R /LCDRS / ¥V 7L TX = “ S
I R/C servo motor / LCD RS / Sirial TX A2 | Az | 7RI ATIART Z—
Analog input
=1 /LCDCS / PWM {1 /) mTae HOHET )y T
10 4
R/C servo motor / LCD CS / PWM output A3 | A3 Signal Clip tarminal
6 $— / M1 PWM 8,/ PUM 1 < | A |ag| [Beled 7RI MR A
R/C servo motor / M1 PWM control / PWM output 1gNt Sensor/Ana’og ‘mpu
M1 - A5 | A5 ATAG= [ TFaI A3y 54—
5 |9 F—=R /M1, PWM Hifylgé Slider/Analog input
| R/Cservomotor / M1 PWM control / PWM output BT R R— ST u$s
4 M1 il connector  XH3B — - = +
M1 control L
; M2 il LED
M2 control - i) figet
M2 1 M2 il T ——
8 © | M2 control ON At RS Blue LED
S RlEEN
9 TN v e P g RX | /its id{SHkaE Red LED
M2 PWM control / PWM output e TX fkth E{SHEEY Green LED
B|BRIARI2— /

< omEE / Srro/ BEESY (120)
~ Accelerometer/Gyroscope

oK% button
o A714— (WJZEEH) Slider resistance

bo HOE) 7 RAF Terminal for clips

va | M3, M4 HERGHS T " = il <
Power Connector for M3,M4 !

v | BEIxs 2—
Power Connector

— | EEALYF (EREEAVET)
Power Swith o &t>Y Sound sensor
RESET ARf1yF © oUSB ax4%— USB connector

arvho—3> AR
Controller Guide

9 Emm m.®



(@oroBESIGNER"

3-3. BEaEilE (Bt Y DENE)
RDCi¥. Arduino/SensorBoardEHfiariru—>
T9, LT, B#ft > YoEnaEcd,
3318t Y

e Gl 2=2))

B VY ORISKISCTE—Z DR MEZEZ ST T 5 LT,
FMDD L ENMEZZEH T B L. RICTBEDOREENZEDD T,

%7 % A0/ Motor1/ Motor2
2R
AO BEE Yo EELE T,

oY S ET—RiE, BEBRADSRTNEWESNERICERS XS
BETSXIIMERLTHOET,

XER LIz d o L&, TANZDTRE LED,

PERRGE T, TArduino N7 v 7B—FR] LT, 2V A= \EEARET,

BYETFIE
< JHHOEN L EWE (200) =% 5H1EL X9,
s TRONEEE 0N o) LRI,

Y — X d— Fid,PC/MyDocuments/Arduino/ i U724 > 7))V 7 4 )L & [ArduBlock
Examples] iC. 7 7 1 )V4 [01_02_sensor_motor.abp] THMENTVET,

332.B85& Y

ok (A Sa—2h)
SIS e A

M2 TDMEIISCTTI—ZRE LD DO LET,
S D L ENMAZZER 2 ERIST BB ENEDD X9,

fFHaxs % %Xty (A4) / buzzer(DO)
2
A4 BHROt o IEZ L X T,

¥ RDC-103 D7 Y —id DO ICEHEINTVET, 71w 7 TD0 MR
ETEEWVEE, 32310 UEIC C Y —ATJ— RO Nl OB D
SR FDOL ST T0 IBIELTLEEW,
tone (0, 440) ;

XERK L7270 T o L, TAmZ D TRE LED,

PERGE T, TArduino 7w 7B—F] LT, IV A= \EZARET,

FETFIR

« DB E AL EWVMHE (200) =745 TP —HIED 9,
c THRINE T =D D XY,

Y — A a— Fid,PC/MyDocuments/Arduino/ i U 7z > )L 7 4 )L 4 [ArduBlock
Examples] i, 7 7 7 )V4% [01_03_sensor_buzzer.abp] THHHINTVET,

B (13u)

H—k (o) Be

ik k(P BE

Outline of functions
(Equipped sensor how to use)
RDC is Arduino/SensorBoard
compatible controller, hereinafter a how
to use example of a equipped sensor.
Sound sensor

.,-'.l' -

sensor_value
Ve
& FHOdEh—F(E=) ¥ el

AE—E

The program example which reacts to
the sound around RDC.

Use connector A0/ Motor1/ Motor2
Variable AO An output value of a
loading sound sensor is stocked.

* A sensor/a motor is made as it is
seen from the body rear, and it may be
arranged as the small number will be the
left side.

*Name the program you made and save
in a folder.

After making completion, it "is
uploaded to Arduino", it's done and it's
written in a controller.

Source code is stocked in the sample
folder arranged to PC/MyDocuments/
Arduino/ [ArduBlock Examples] by the
file name [01_02_sensor_motor.abp].

ight sensor

. sensor_value

sensor_value  »
o

“pg

The program example which reacts to the
brightness around RDC using a equipped
light sensor and moves.

Use connector Brightness sensor (A4) /
buzzer (D8)

Variable

An output value of a light sensor with A4
is stocked.

*Name the program you made and save in
a folder.

After making completion, it "is uploaded
to Arduino”, it's done and it's written in a
controller.

Source code is stocked in the sample folder
arranged to PC/MyDocuments/Arduino/
[ArduBlock Examples] by the file name
[01_03_sensor_buzzer.abp].

arvho—3> AR
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3.3.3.

=01k A

Ultrasonic disrance sensor.

SikEREt ot HC-SR04 BT TRGT I A

RDC-103D EiAM 4y FIZHC-SRO4EZE LIAAET .
EROQAC L EFERLET .

Wy ESE s TWET AL

FogEL{BRALTRYMTTIEEL,
Echo/TriggerizEb ot E @R ENTT,

TR (el 220—2))

YT A

T I
distance

BEREREY 4 L0

fp=P 2|
LSRR

Y PIAEETD

H B > HCSRO4 DHHDIRE T,

HApe=2 2
LRRERE

HRREE T2 EH LT wg e okl s 7S LEITY,

i % Zt oy (D11 /
=
A4 S Yot EE Y TV LE S,
FETFIE
Skt ol EE Y TIVICH A LES,

[ArduBlock Examples] (<.
NTHEd,

334 EE, JvL0,/ BB Y

MPUE0ST L= | Arduing 1.0.5--2

e m1Y AT - cued

VR I
22 il Toa -
B -iukeos o
e odee - =l S addwer - ke WY G

PE famym = am oo, T iy

Tl f

5 b o

a b - raumla

ce =il IR PR
(- YR UL

s il =ARECTn
e O N P P T
SEmUmbe - el I
", SEL vucoabos cwbala Loy Cullas oo L2
(U o= LT I R IE S I

R R N P

ER I A [T

= T 1
PN S SR PRI
o melle L e

Isrinp u 1= raplasas 11 5110 = n

qum ﬂ)fw:—bbﬁﬁfﬁg-.

[Program source code.]

BOEOYEEIAAY FYTT,

// MPU-6050 Short Example Sketch
// By Arduino User JohnChi
// August 17, 2014

// Public Domain
finclude<Wire.h>
const int MPU=0x68;

- El

Y — A a— R &, PC/MyDocuments/Arduino/ NEL & L 7z > TV 7 + )V &
7 7 4 V4 [01_04_ultrasonic_HCSRO4.abp] THHHE

). Y)Yy —2a—R

&, PC/MyDocuments/
Arduino/ N\ fid & U 7z Y
V7T * )V & [RDS-X
Examples_C| ic. 77 A )V
4, [MPU6050_test.ino]
ﬂ%méhn\i?o V—
AW CEBEBTHBENT
WET,

2). Arudino # 2 & &, [ 7 7

AW = AT Y F T
2| = [RDS-X Examples_
C] = [MPU6050_test.ino]
TH LHERTEE T,

// 12C address of the MPU-6050

intl6_t AcX,AcY,AcZ,Tmp,GyX,GyY,GyZ;

void setup () {

T
distance

It's the program example which
measures the distance with the target
thing using an ultrasonic sensor.

Use connector Ultrasonic sensor (D11)/
Variable

An output value of a A4 ultrasonic
sensor is output realistically.

*We make a made program name and
preserve it "

After makmg completion, it "is uploaded
to Arduino’, it's done and it's written in a
controller.

Source code is stocked in the sample
folder arranged to PC/MyDocuments/
Arduino/ [ArduBlock Examples] by the
file name [01_04_ultrasonic_HCSRO4.
abp].

The acceleration/gyro/temperature
sensor

1). Source code of a sample is
stocked in the sample folder arranged
to PC/MyDocuments/Arduino/
[RDS-X Examples_C] by the file name
[MPU6050_test.ino]. A source is being
described by a C language.

2). After starting Arudino, [file],->
[sketchbook] can confirm that-> [RDS-X
Examples_C]-> opens by [MPU6050_test.
ino].

* Below is the contents of a sample
source code.

The character of the light color is
comment.

arvho—3> AR
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Wire.begin () ;

Wire.beginTransmission (MPU) ;

Wire.write (0x6B) ;
Wire.write (0);

// PWR_MGMT_1 register

// set to zero (wakes up the MPU-6050)
Wire.endTransmission (true) ;

// Wire.beginTransmission(MPU);
// Wire.write(0x1B); //FS_SEL register selects the full scale range of the gyroscope outputs
// Wire.write(0); // seto to +-250deg/s 00011000 +-2000deg/s
// Wire.endTransmission(true);
Serial.begin (9600) ;

}

void loop () {

Wire.beginTransmission (MPU) ;
Wire.write (0x3B); // starting with register 0x3B (ACCEL_XOUT_H)
Wire.endTransmission (false);

Wire.requestFrom (MPU, 14, true)

AcX=Wire.read()<<8|Wire.read()
AcY=Wire.read()<<8|Wire.read ()
AcZ=Wire.read()<<8|Wire.read();
Tmp=Wire.read()<<8|Wire.read()
GyX=Wire.read()<<8|Wire.read()
GyY=Wire.read()<<8|Wire.read()
GyZ=Wire.read()<<8|Wire.read() ;

’

Serial.print ("AcX

=";

// request a total of 14 registers

; // 0x3B (ACCEL_XOUT_H) & 0x3C (ACCEL_XOUT_L)
7 // 0x3D (ACCEL_YOUT_H) & 0x3E (ACCEL_YOUT_L)
// 0x3F (ACCEL_ZOUT _H) & 0x40 (ACCEL_ZOUT_L)
;// 0x41 (TEMP_OUT_H) & 0x42 (TEMP_OUT_L)

; // 0x43 (GYRO_XOUT_H) & 0x44 (GYRO_XOUT_L)

; // 0x45 (GYRO_YOUT_H) & 0x46 (GYRO_YOUT_L)
// 0x47 (GYRO_ZOUT_H) & 0x48 (GYRO_ZOUT_L)
Serial.print (AcX / 1638.4);

Serial.print (" | AcY = "); Serial.print (AcY*0.0054);

Serial.print (" | AcZ = "); Serial.print (AcZ);

Serial.print (" | Tmp = "); Serial.print (Tmp/340.00436.53); //equation for temperature in
degrees C from datasheet

Serial.print(" | GyX = "); Serial.print(GyX / 131);

Serial.print (" | GyY = "); Serial.print (GyY);

Serial.print (" | GyZz = "); Serial.println(GyZ);

delay (333);

3). LY —F—%FHl

&= MO fest | Ardunn 18D

At Wi AT R LaS S

TLLE S -l

FE | PR 1Y

5 omlenr Lellst = 1
L2 P PEY I T R
SF wlm.ams une- --le-:\r B L R

Raria ], -apindi ran Ly
i 1 |-
LR TR vam
PSR L N L
PR -1 R sl.ir'. pa K

i

WETF—2D, 16ITY,

. [MPU6050_test.ino] Z&EXAATZ A

aAYVR—ROTu TS LBFEITEATHY
BARBEDERC, Aruduino D [V 7ILE
ZEZ— | Blio TR Y DEEFNS T
EWNTEET, UTNVEZE—TES
X 51T sample 7’01 7T LEEKL TV
F£9)

. Aruduino® [V — )V ]| —=> [TV 7 IVE

ZR—=EIVYITBE)TIVES
Z—HEMPVE EAD, UTIVEALT
Y HENFERENE T,

VYT IVEZR—TCY U HERMER L

D T — R E{TOE T, (USB & —

TIVEHEHRD L )

. USBr—7 )Wk S LT, 7— ZGH

EELET, YUTIVEZZ—T 4V

R OFHIMEZR RDMELE L ET DT, il
BB D FT,

VT INWEZ R LERFHEY T gL
iIZaE— (CultC), X=X (Ctrl+V)
LU CEBEZ 7 < 7Ll d 3 L nhb g
%9,

6. USB7r—7 )R \NT, aF 7 Z2F1k

LThHae—LTL T,

AcX = 0.0-75 | AcY = 0.0-37 | AcZ = 14572 | Tmp = -0.0-68 | GyX = -2 | GyY =119 | GyZ = -59

T —% X | Y

Loz | RET-x

VrAnT—4

| OXEh | Y#h | Zd#h

arvho—3> AR
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335 LADEVY—-FRE2—

1. RDC-103Type T / I + Ci&. BbHARRE 7 0
JS5LILD Y —TAA =2 ANTEL, fHH
FFCERZ ANBEE S5 L. FRO K S I
Y OFH YHED LCD ICRRENE T,

2. BEORRMEIZ, TV
fE—FR—RFOEHL

VY BEHA L IZETT,
Sound =0

Light =652
Slider =153
Button =0

3. avhra—)LR—F& |
VDR X, Fd0E,
AT R—EEREES
&, BREUMELZEL
LETDT. FEEEL
7Z2E 0,

4, THHDOTOT T LR,
U UVAU N
ZaAY =5 \T7 v
o—REIhEde, L&
EEINT, HEREORE
TOYI LG, HENE _
‘a—o " - — ———

5. LCD e Y —EHiE R R LU THEM LIZWE,
THLEDLCD E=Z—Y > IV a—KREHBEICLT
IEEW,

6. [BEILCD_TAR2— (MRRERFIO55L)

[Program source code.|

#include "U8glib.h"
#include <STEMDu.h>

USGLIB AQM1248A 2X u8g(10,1); // Hw SPI
CS=10, AO=1

/* Initialize STEM Du board */
STEMDu robot = STEMDu();

String lineBufferString;
char lineBuffer[16];

int soundValue; // Sound sensor
int lightValue; // Light sensor
int sliderValue; // Slider sensor
int pushValue; // Push button

void draw(void) {

// graphic commands to redraw the complete screen
should be placed here
u8g.setFont (u8g_font unifont);

//u8g.setFont(u8g_font_osb21);
lineBufferString = String("");
lineBufferString += "Sound = ";
lineBufferString += soundValue;
lineBufferString.
toCharArray (lineBuffer,16) ;
u8g.drawStr (0, 11, lineBuffer);
lineBufferString = String("");
lineBufferString += "Light = ";
lineBufferString += lightValue;
lineBufferString.
toCharArray (lineBuffer,16) ;

u8g.drawStr (0, 23, lineBuffer);
lineBufferString = String("");
lineBufferString += "Slider = ";
lineBufferString += sliderValue;
lineBufferString.

toCharArray (lineBuffer,16) ;

u8g.drawStr (0, 35, lineBuffer);
lineBufferString = String("");
lineBufferString += "Button = ";
lineBufferString += pushValue;

lineBufferString.

toCharArray (lineBuffer,16) ;

u8g.drawStr (0, 47, lineBuffer);
}

void setup (void) {
// flip screen, if required
//u8g.setRot180();

// set SPI backup if required
//u8g.setHardwareBackup(u8g_backup_avr_spi);

}

void loop (void) {
// read the input on analog port
soundValue = robot.readSound(); //
Sound sensor

lightvalue = robot.readLight (); // Light
sensor

sliderValue = robot.readSlider(); //
Slider sensor

pushValue = robot.readPush(); //Push
button

// picture loop
u8g.firstPage () ;
do {
draw () ;
} while( u8g.nextPage() );

// rebuild the picture after some delay
delay (50);
}

%L, 37V a—RONETT,
WNOOFZIAY T,

%Y —Ad— R4 7 )V, PC/MyDocuments/Arduino/ ™\
RELEY YTV TAIVE [ Ry FORIIC, 774V
[STEM-Du] — [TYPE I | = [SPIGLCD_SensorTest] TH&# &
NTVET,

V=AW CEBTHABENTVET,

% Arudino ZiLE%. [ 7 7 AV | = [ A F ORI | — [STEM-
Du] = [TYPE I | CHAL LR TEE T,

YT a— Rz L%, 31THD
USGLIB_AQM1248A_2X u8g(10,+1); // Hw SPI
CS=10, AO=H—"%.
USGLIB_AQM1248A_2X u8g(10,1); // Hw SPI CS=10,
AO=1
E2MFD 11 2 TICEBELTLIZE W,

* Program source code of [SensorCheker] is stocked in
the sample folder arranged to PC/MyDocuments/Arduino/
RDS-X_Example_C by the file name [SPIGLCD_Tester].

arvho—3> AR
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3.3.6. SensorValues Checker

1. RDC-103Type I / II + T‘“i‘ s 7\“\)\jj®'t' v 1. Analog sensor data is shown to a LCD monitor in RDC-
Tz, LCD E=Z X —ICERT B ENTEET, 103Type 1 / 1N +.

qY hH—FR— F%%ﬂz MR ZE) L i, A0~ + A LCD monitor indicates measured data of a sensor
A5 IR L T % 54 8 — ORHllfEZ LCD £ with a controller board or connected outside sensor.
ZR—FRTETETOT, Ry F2EFE SR + It's possible to measure a sensor data at a movement
BECOv Y —{i%xZ D T HITEET Y, place.

2. VERR /BT 5707 5L TLEWHE] HERIC 2. Please use it for making/"threshold value"
BRI TLITZE W, coordination of an adjusted program.

%. [SensorValues] ® 7’1145 LV —Ad— Rig, PC/ * Program source code of [SensorValues] is stocked in

MyDocuments/Arduino/RDS-X_Example_C ~\EL# L 7z 4 the sample folder arranged to PC/MyDocuments/Arduino/
VIIVT F VRIS, T 744 [SPIGLCD. SensorTest RDS-X_Example_C by the file name [SPIGLCD_SensorTest_

Connector] THRMITNTVET, Connector].

3.3.7. BatteryChecker — ResistanceChecker
"sal e

5
=0
¥
i)
L
-2
E
E
P

P

1. RDC-103Type I / IN + &, Jebie FEROIHDE 27 1) 1. RDC-103Type II / Il + can measure a check of a dry battery

T B flio T, HEMDF v 7, ik e and resistance using "clip terminal" for the substrate %owe'r part.
(Be careful so as not to make a battery short-circuit at the

OFHIMNTE T, ime of b
(EFHIIRC . ey 2 — hERAVES ik e Of batery measurement)
T2CL) Measurement possible area

Al BT REREI LIt © 1 A g ggistitrtlizyx}allﬁzs:1k-100k ohm
CHEHif © 1k ~ 100k A — L
2. THOWRZY v Ty clip cable
o 57 e e i 2. AOHE 7Y T a— RIZHEICH U THE R 72E W0,

* You prepare clip cable as the need arises, please.

- O— ROl 213 A LT 7Y w Tl OIS HiR
ZHEUAUDIFZZETHLMHTEET,

* It can be used even to peel off insulation covering of a cable and
tie to a hole of a clip terminal through a copper wire.

HOHEZ V) w0 TH

* Program source code of [BatteryChecker] is stocked in
- [BatteryChecker] @ 7’11 %5 1,V —Z 32— RiF, PC/ the sample folder arranged to PC/MyDocuments/Arduino/
MyDocuments/Arduino/RDS-X_Example_C Al & U 7z # RDS-X_Example_C by the file name [SPIGLCD_Tester].
YIIWTFIWRIL, T 7 A% [SPIGLCD Tester] TH%
MENTVET,

arvha—3> AHAK & ®
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3.3.8. EHZ L Example Code

52E% 1. . Analog Read Serial
< TFATANEF Y 7T BRI, AL EERGT Y IV - RTY,
FANFEWIHFZIBE LT ANEREDELED ) 7 IVEZ 2 — THER
TEEY,

PC/MyDocuments/Arduino/ NEdiE U7z V> T IV T 4 )V Z [ A7y F D]
[01.Basics] Ic. 7 7 1 )V% [AnalogReadSerial] TSI NTVET,
CEMTHRINTVETD,
X Arudino 7 & & % [ 7 7 A4 V][ A X v F O fil]— [0l
Basics] — [AnalogReadSerial] THI< LR TE T,

AnalogReadSerial | Arduino 1.0.5 r2 -
Frll BE reF Y-l AL

O

Program source code.

/* "

sketch_mar2ba

AnalogReadSerial

Reads an analog input on pin 0,
to the serial monitor.

Attach the center pin of a potentiometer to pin
AQ,

prints the result

and the outside pins to +5V and ground.

This example code is in the public domain.

*/

// the setup routine runs once when you press
reset:
void setup () {

// initialize serial communication at 9600 bits
per second:

Serial.begin(9600) ;
}

// the loop routine runs
forever:
void loop () {
// read the input on analog pin 0:
int sensorValue = analogRead(20);
il
// print out the value you read: AJJR— M r~&KS
Serial.println(sensorValue);

over and over again

// (Ad) I &%

delay(1); // delay in between reads for
stability
} W
< >
Wews L]

Oy rO—SE#RO H3EE Y —) #H
, 1 RTEVEHE, AT ESZ (A4) I BEE
: o ZELT, 7y FO—RLUET,

JVTVE=SBE 5 ) G174, Arduino-IDE O [ Y —

serial monitor window

% W= [TV TNE=R— "I w 2T 5L,
L | ccceTFosmanE . w1 | o g—v oY RO L, $5E LT
: AN LTVBEEREZZA—£RLET,

ExampleCode with a lot of use frequencies

Experimental 1 ; Analog Read Serial
* When checking analog input, it's a
convenient sample code. You can designate
the terminal I'd like to check and confirm the
change in input voltage by a serial monitor.

It's stocked in the sample folder arranged
to PC/MyDocuments/Arduino/ [example
of a sketch] [01.Basics] by the file name
[AnalogReadSerial]. It's being described by a
C language.

% After starting Arudino, [file],-> can
confirm that-> [Sample Code of Sketch]->
opens by [01.Basics].

When you check "brightness sensor-"
of controller loading, an address changes
and uploads the input terminal number
in (A4).

When [tool]--> [serial monitor] of
Arduino -IDE is clicked after program
execution, a monitor indicates the signal
a monitor window is inputting to the
terminal which appeared and designated
it

arvka—> AHAFK
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3.3.9. (BI5ED) H—RE—ZEMHF // waits 15ms for the servo to reach the position
}
for (pos = 180; pos>=1l; pos-=1)

// goes from 180 degrees to O degrees

myservo.write (pos);

// tell servo to go to position in variable 'pos'
delay(15);

// waits 15ms for the servo to reach the position

DB A S, 7 7 H— R L TBHOL 720,
BB 2 1 Knob K7/ 7MY LS EEHEEZLET,

K== R, PC/M{Documents/Arduino/ DY VTN
7% )VA [Servol I2, 7 7 A )V% [Knob] THMETh TV,
V=2 CER TR ENTVET,

= Knob | Arduino 1.0.5 r2 - -

TrAil ek Fher Uil ~ulT
# Program source code.
zketel rar2sa

//Knob *
// Controlling a servo position using a potentiometer (variable resistor)
// by Michal Rinott <http://people.interaction-ivrea.it/m.rinott>

FYZIVE Y 5 J/ITEMNLFER

¥Y—RE—Xa—reay
ra—Z O R
U THkio —

BI5E & SGI2R

RERF) 1 : Sweep

%Y — A d— FiE, PC/MyDocuments/Arduino/ D4 > 7' )b
74 )VA [Servol 1T, 7 7 A V4 [Sweep] TIMETNTVE T,
V—AR CEHEARTHRENTVE T,

#include <Servo.h>

3 Sweep | Arduino 1.0.5 r2 - =

Fril BE AFeF Y- T Servo myservo;

® Program source code // create servo object to control a servo
M odHcazdEznal

- int potpin = 0;
// Sweep // analog pin used to connect the potentiometer
// by BARRAGAN <http://barraganstudio.com> /] COMED Pin FH%E ASIKEHT 5L, AT4 X —THl
// This example code is in the public domain. WRZLLEEHTENTEET,
int val;
#include <Servo.h> // variable to read the value from the analog pin
void setup ()
Servo myservo; {
// create servo object to control a servo myservo.attach(9);
// a maximum of eight servo objects can be created // attaches the servo on pin 9 to the servo object
int pos = 0; I OBOE/ESIRY-FEGLE S BIEELTRALEY,
// variable to store the servo position }
void setup () )
( \{701d loop ()

myservo.attach(9);

I TOBOL /&S 9% Y- FEEL S BIERLTHALET,

// attaches the servo on pin 9 to the servo object

val = analogRead(potpin);
// reads the value of the potentiometer (value
between 0 and 1023)
val = map(val, 0, 1023, 0, 179);
// scale it to use it with the servo (value

}

void loop () between 0 and 180)
{ myservo.write (val);
for(pos = 0; pos < 180; pos += 1) // sets the servo position according to the
// goes from O degrees to 180 degrees scaled value
{ // in steps of 1 degree delay(15);
myservo.write (pos); // waits for the servo to get there
// tell servo to go to position in } ¥
variable 'pos' < 3

delay(15);

DERIERZER, 7y T u— LU THEMNZE,

arvha—3> AHAK & ®
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3.3.10. (BUE®M) PC AV IRt HiEmMF

B €U HrcesgaL T

X Fifi i S fEHE
Jt N 0 1 EHATTH
#H E 90
™M_S 180
W 270
« R
2 =
SAerg=2 8
) Py | 7 =i
=0 B U S e BT
[
Tk Cil—o) b
)
. - TEAIEER—F (E2) IZRET S
& Lt el
TURIMEER— F (E2) IS%ET D ¥
=

28R+t RDI-5883L DY TV Tl T LT,

RDC-103 O I°C 1% 7 &IC RDI-5883L Z#EHki L £9,
1 HHAITHEZIIFTE XTI,

TuyS LOBEFIE

« 284 Tdirection] I OEZ &R

YT IIVEZRICH S

< AN 180 ELLEICk > 725 LED ZRUT. ZTNLLTFOBEIZELT

- FIAA
ORy Mk s Ty A=l B E. Tl / WBZ EDHNSH %
RIS LR T, 1Ry FOJMIC K> T, SHwiTH,
WRITHZZLE8E T, AV rd—)bz2kiilkd 2 HN
REIMMLEY,

B A — B F) A -+ Tchallenge_range_kick_sample.abp] 1<
HMC5883L a2/ ZX 9B Licy > V7 al s L
Y — A d— i, PC/MyDocuments/Arduino/ Nl i& U 729> 7' )V 7 #+ )b & [ArduBlock
Examples] 12, 7 74 )L [24_04_challenge_range_kick + sample.abp] TH#ENT
WE 9, Arduino/Ardublock T, PC/MyDocuments/Arduino/ArduBlock Examples @
FICHCE LIet Y TV eI R TEE T,

avko—> AHAF
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3-4. N\—YToEH)—

RoboDesignerPlus RDC-102,103 {EFEFIC. RRILFRE S £
BIN=YT 7Y )—DRBNTT,
FEAIIE JAPAN ROBOTECH DR—LAR—Y TTHERLTZEL,
1. 2RO %1% 6V EMir—RX RDP-8093x4P

¥ 300_(Fi#k )
H 3 x 4 KB —A a—FEE
30cm, #iiA JST Y 2 ¥ aixsz—
i

T —X RDP-8093x3P
¥ 300_(Bithk )
B3 x 3AFEMr—A, a—REX
30cm., BiR JST Y 2 ¥ axs&ft

2. ART21F 4.5V &

@

3. 2% %443VEitt7—X RDP-8093x2P

y e

4.USB B 3 x4AXE 7 —A RDP-8093x4USB

¥ 900_(Bitk &)
H 3 x4 REMTr—A USBaRIs2—
(NN

¥ 300_(Bifhi )
W3 x 2 KEMr—A a—REZX
30cm. AR JST B 2 B axs &4t

v

5.]478 USB#EHI—F RDP-824 ¥400_(Fitkx)

USBY —7) AZXR—<A70B
1.5m A-microB

-y

6. Btr—X AxU2—Z#H—F RDP-825
2 AH1¥ 400 (Bifi)
INTRRO—R~ JSTHI 2 ¥ axok
B —T IV T EE10am AT H
,,, | BT 2 — 7

7.DCTvyo -2 EVE—TIV RDP-826

= ¥ 400_(Bithi )
2.1mm £HE DC Vv w7~ JSTHI 2
E aARIRERT—7)V , EE 11m
AC 77T 2 — Rl

&

8. BERAEBRAMVF

‘}’

RDP-828
¥ 350_(Bith )
B — AR EICAA wF 2B L
TEAAYFHENTT3 EaxsR
— i

9.t =) 20cm RDP-831 ¥400 (Bith¥)
30cm RDP-832 ¥400_(BithZ)
WS XH3M %7 2 —1F

10. E—%245—7IV 20cm RDP-833 ¥ 400_(BithZ)

30cm RDP-834 ¥400_(Bith&)

XH2H—QL2KR %7 2 —1{+f

M. RIVFATATH—FAOvEF MMC-DM3AT
¥ 300_(Hiftk®)
RDC-1037 —& ikl
A~ ) BTN BRI N A
"R BAYTEIRE O YT — 2 IS
MLET,

12. T>a—=55—)b

(’""’\

RDP-835 ¥ 500_ (FitkE)
RDC-103_TYPE3CT>a—X =
S BRI — 7L
RDO-502ENH Y a—&X4 7 —T7 )1
30cm
XH3M—QL1FE x 3 237 % —1f
PR 4 Eo A B— R
RDO-502EN{tf@ > a—& 4 —7 )1
: TEINEDEVIFCE RIS E
4 D
13. KA —IU{FF+7—FE—4 RDO-502¥ 1,800_(Hifkx)
: 130 BIE—ZNET, HOHTY
: 7/ AR R CORETHE TS, A
- FEIE DC4.5V  fH@sr—7)120em

FE&—% RDO-502EN
¥ 3,000_(BiE®)

$$ﬁﬂjﬁ0):ﬁ/3—§?ﬁf il

CRIRAWERE T ET A B
‘—7}b20cmXH3P QL3P EIHELE
DC4.5V HEE—%7—7) 20cm
Iva—XR:1E8/VUVA HifH
T—Z izl Flc o a—2 B

14. T34+ 7—

H@

15. T>O—45{FE—42 RDO-29BMA ¥ 3,700_(Fitk®)
. 2 M SID 12/ VALY a—& 5}

| C 70— R\ Iilflo AR LI
RV TET,
EBIFEFE DC12.0V {FE7r—7130
NS

arvho—3> AR
Controller Guide
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16. IO—% 7y F{DCE—% RDO-29B50G27A, 54A
¥ 7,800_(Bith®)
> a— & {f%E— &ZRDO-
29BMA IZF 7\ RE}FTzE—%
T aitkiE 1/27.1/540 2 Ffdim
\EB,\‘K@—

. EEEHR DC12.0V ffEr—7130
ll p an SN T

17. ¥7~\vF{t DCE—% RDO-29B36G10A
¥ 3,280_HihZ)

F7AY RFE—RTS, okt 1/10
[alfzE 370rpm EIFES DC12.0V
BIRS Tt &

18. 2y FtH— JES-7022 ¥ 1,200_(Fitk %)

19. 707 FNgEH— JES-7023 ¥ 1,500 (BithE)

ATV BRI LT AL TT,
B oA DI DRF
T TVWETAIE—77130em

7Fad W oNETY TV
YT IRIMRLED &, 77

v O AT /I8 TGO R AA A

%,30emr—7 VAt

20. Z AFENGGE Y — RDI-203JR ¥ 1,200 (Fithk&)
TLEREDRIRIEOY DEHIE
= (38kHz HoE %) 2 (59 57D

::_._F S Y TRERNY TV ST Y
— ARV OOV RE—R) RS
TWET,30cmr — 7 IUAT

21.BE+>t%— RDI-204 ¥ 3,000_#Hikx)

T B O ) 25 9T
TR E~ENHZ ST THINS L
VYT, 30emr — 7 VA

22, ,FUEE'E/'U'— RDI-209

¥ 1,800 (Fith®)

IRIVERZ2 RS U 2 D s i () 1
Bl E R EH 15
T HAERTRERIF L, 10 ~ 80cms
30ecm7 —7 U

O

23. BE K — RDI-HCSR04 ¥ 1,200_(Bik=)
i RRET U, 2 D5t (PR 1T

WClrrurErRzHIT520 9

T9, 2fREE: 0. 3 cm

;o JFRETPH: 2~ 450 cm

24.2CaVINZA+E>% RDI-5883L ¥ 1,800_(Fitk )
Hhpgs Sz R I, 0 fRES60. ) 1 &

© BN, 12CH—7IUAE T,
‘ F—7I)VE 20

25. FNER &> — RDI-211

¥ 1,200_(BiH )
RGN RS U SRS 72
THagHAILE T,
AN R PRSI RSP
Imm 4~ —7J)LE 30cm

>
26.R/G/BLED 51 FRAZ>F RDS-LEDST404
¥ 6,800_#iHE®)
R/G/B LED - FRDO-404 ;R X
22 Ry T, 12cm AEED
HKFARE TS R —In B TZEDEFHE
B CICRHT5CENTEET,

‘.

5\

RO O T MO
U39 RDC- 103 ek, AT
Tu55 NS KD R/G/BiEE D AT BE
7.

27.R/G/BLED R—F RDO-404
; ¥ 5,800_(Fitk &)
IR IR 75 E IR T E S LED
SR =R TIOBERAA Y F TR
ik HD3HLZTDOMHPEDETH
HTEET,

28. 54V FL—R&ILART—ILY
—bF RDP-971
2 MO ¥ 2,380_(Bit®)
| A8 SV Yl baxata [P
| [ 2N A=l & AN -
N B A TR Y — T, Y — MY
.. 42‘2594x841mm(A1 fik)

arvho—3> AR
Controller Guide
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4-70D7“5A£%t§®1§b\ﬁ How to use the program environment
4-1.7D7‘5Aﬁﬁfﬁiﬁﬁﬁﬁ$ﬁ'ﬁ$ﬁ Program development

o i t limi
(7’1 %< LEitE Scratch,Arduino,ArduBlook, ;:‘I(;:::a:‘t?;:: f1s€ prefiminary
& U RDC-102 @Jf’lfﬁ%%ﬁ‘c‘ifj/‘\"fx RZA (Program environment
/\“—0)4)0?/ Xt — V5T L/ Tj\ﬁb\i%l/i\ Scratch,Arduino,ArduBlook and RDC-
X, [2. 7005 LFAREREO®EE | #2001 102 When working environment and
Ty RICA VA=)V BE T EFTREY)

installation of a device driver aren't
complete, please refer to [2. Preparations
of a program development environment]

[11. nxv3aYy (PO EBREESELET,

1. P C L Ebii% . USB Hikia— R LET, and complete installation.)
2. Bid A2 & P CHEMRZZEAM L. PC il TCOM KR— b AHER —
INETOT, ROFMIH . COM FHEH|NT L FEE L, [1]. PC and a circuit board are
connected.
[2. COMFK— FDHER -
. a - tam 1. PC and a circuit board are connected
(Windows10 Di55] BT Y by a USB connecting cable.

ILfarybra—Sx)b] ZER L X 2.When it's connected, a PC senses a circuit

ER board, and "communication port" on the PC side

. . B 3
[ T L - ) . :
. r e e is established automatically, so please check the
2.3 ha—)L)3x)Ld o= : COM number with the next procedure.
7 @ =

[N—FTxT7 T TR

IR UET, ' - [2]. Confirmation of communication port
[In case of Windows8]
3[N—RuzT7 YT R]|AD e 1. A charm is indicated on the desktop
[ TN AR =T v — ] v - . [:' screen, and [setting] is chosen.
BERLET. | - s ey i . 2. [Control Panel] is chosen.
4. R—k (COM & LPT) B2V Vw2 moae WS e o
L TSTEM Du RDC-102(COMxx)J i e M o 3. [Hardware and Sound] of a Control
OFSZMRL. ik LET T Panel are chosen.

- 4. [Devi f [Hard d

[31. Arduino-IDE DiE{E K — b B Sound) o chonmy Bet] of [Hardware an

1. Arduino-IDE D7 A a2 %
710w UCHREREY

5. A port (COM and LPT) is clicked, the
number of "STEM Du RDC-102 (COMxx)" is

ZR—FEBET, confirmed and it's recorded.
" (3).Communication port setting of Arduino-IDE
2. #28) L7z Arduino-IDE @ [ WV —)V | i — . . _ .
> 12D 7VE— ] O COMESE, . e & developmont environment sart
TR B BICHRELET, torn
BT 3 U 2 RO COM H 7% ]
FER - 7V v VIRERITVET, 2. Which is started Arduino-IDE [tool] >
U A MEIC @ EIDMTEE T, [serial port] is opened.
The COM number is set as the checked
number.
3. Arduino-IDE @ [V —)L | > 3. [STEMDu/RoboDesigner+RDC-102w/

[¥AaAYR—=—F ] 270w T L.
I 2~ rayR—FY X LT,
[STEMDu/RoboDesigner
+RDC-102w/ATmega32U4
3.3V8MHz] #=

R 7V JHEEZITVE T,

U A b @M E X9,

ATmega32U4 3.3V 8MHz] is chosen and
click designation is performed by the
microcomputer board list which clicks
is Arduino-IDE [tool] D> [microcomputer
board] and appears.

A @ mark sticks to the list left end.

Program Environment
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4-2. Scratch

4.2.1. Scratch EE DR

[

=111

Cahasa Indonesla
Cahasa Melayu
Catala

Creole

Crech

Dansk

D=uksch

S

-

Tk

M.

RIFdS
BETEIFTRE...

IS ERELT..
JOZBEMAE...

JOUIhH-E A,

RIFgc Pl
AT SRITENIS
Len TS TET
&wnlve. .
[ ol

LS Tl S

Tob-5 @HTETE
T-B-EFUETH
T-8-8370F0

T -8 —m 50— F
F-—8-—0olkE ©

[osH BT

Cnglish
Lspanal
Cuskers

(2751 basih )

(27541 ex2<3s )

INancals (Canada)
Lietuviy
i
Horsk
Romana

Galego B ] — Gowieh 1,4 [sare code o 23-Ee)

Magyar HCL B A

Folskl nnes AR e -
i S B roseos PR /\)[/70

Fortugues [ EEERTECEINE] A -

Slovak

Nancals L

lrvatskl : = = ....:_1

Ttallano et S = o 22 HIBR
Kinyarwanda e (] ]
Hederlands

Portugués [ Grasll) -

B

Slovenstina
Téng VIEk
Tirkce
sucl
5y2nska
Islenska
Chinvikd
Grnrapcki
Make loHCTK
KMoHron xX3n
Fycouii
YepaiHcbra
Ty

.l

gl

T

. '_'ﬂ

2.

T

[Cdrn

s ETFE
IERETP S
et
=4

L LI
ealens

C ozt ) (wy-u )

(== N

& .

EE L )

| RSrf— =00 —0{h i |
(2=ih1 &7 I

[ e o E T

fem

[T — FL —mik
(® e OF

(W15 s U T |
(HE B =W

i <l g

aD

m [Tl e~
(s )

2 %

AAF . =LA _FTa L1 g3
L i Y e )
Rl i

Ak
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4.2.2. Scratch #2895,

1). windows DIEE :
[WinScratchl.4-stemduO1]
> [Scratch] @ H o,
[Scratch4STEMDu.image] % .
[Scratch.exe] (gAY —27) ~\. K
Fwv 7 & Ry SLTCEFHLET,

2).Mac OS X DIZE :

Scratch is started.

1). In case of windows:
[WinScratchl1.4-stemduO1] > drag and

drop does and starts [Scratch4STEMDu.

image] in [Scratch] to [Scratch.exe] (cat

facial mark).

2). When it's Mac OS X:.

fid ® U 7z [Scratch_14 for STEM
Du_01] & H @, [Scratch4STEMDu.

[Scratch4STEMDu.image] in arranged

[Scratch_14_for_STEM_Du_01] is double-

image] 7. X 7))V 7V w7 L CkH)
LET,

3.9, MHhLTHELLS,

1. Scratch B BTy 7%
R TCHEIBREETTRICT 0
TS5 LERTERY I b T
TS, REXAZYT s (Tay
FSLEEO—F) N ITT7av |
ELTHEZIN, Juy v zilAs

clicked and started.

3). First, we'll move that.

1. Scratch is the software which can make a
program easily by the sense to put a block of a
toy together. A necessary script is prepared as
"block", and it's possible just to combine a block
and make a program.

Bb¥slF TR I LzlES

TENTEET,

2. A screen of Scratch is

2. Scratch D EE N /E | | o T

Hicnhnteso,
Rl TA7F51
b1 EMEEN S S
M. ERNCiZ A7)
7"+ OFFE M R
RENET,

3. MM mIC I M10
HEhhd )15 F
HIZET ] DL
ToEEETEM
JoNEleTayw 7»
—ERREINTVE
9, MHLIEVWAS

kS &kOyT =
BALAWTOYIICA—I NESTTEIYY 7 EL EEEORBET. i
BEHLTHE, HNOBRATEEML TERLRELET.

divided into left and right, and
the picture called "Sprite" is
shown to the right side and an
edit display of a script is shown
to the left side.

3. The small block written
by simple words is showing a
glance to an edit display, "It's
moved 10 steps." "It's turned to
the right 15 times." like.

* You designate the Sprite
picture you'd like to change, and
drag and drop makes the block
divided among "the appearance’,
"movement” and "sound" etc. an
edit display.

-

F A b e
L. TR7zHI ® l#x), IE] RETHILNET
Oy 7 fEEGIC RSy 7& Fay SLET,

4.7y rzrVy 735k, TRy ZIcidlE Nk
WAICIS C Tl O mifgA & H L X9,

*ERTEEGELEDSAICEEEED, MEHLX
FOBRMELRREEID T LWV, EHRAEIE
ZERBDOBEERA THEXT,

5 BEICBNTZRE ARG JIchs 70y 7 xio
T, ARNYMILUTEREZEHNEZTHIIFEL
THELL D,
cFIZIEEROBEBNER STz &I THF v V]
EERIEL LTESDOh T REE LD, HEif
DETIIY I LIZEECMEERLZTZDT B
E. EMIC K-> TEBRZEERSE S T LWA[EET
CP
s FRICHAEDESCETBEE LIS — L%
VEB T ELETIEHD XA,

6. L7 = A= 3 id [REE—F] YO
ABHT LT, REIZRTHS ZEDNHRET,

4. When a block is clicked, a picture on the screen right side begins to
move according to the contents indicated on a block.

* We'll make them move easily first, and remember operation.

You move a picture from the left to the right, please, of the balloon
character, a word, please make them indicate.

5. If you're being experienced in operation, it "is checked", you'll
establish it so that a movement different according to the event may be
done using some blocks.

*For example such as changing the direction ringing "moth" and sound
and producing the crashed state, and when more than one picture
was piled, when clicking on the picture, it's possible to make them do
movement different depending on the conditions.

*Itisn't also a dream to make a form of game with combining well.

6. It's possible to make the cartoon film made by a mode change full
display.

PARZASIN: L
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4.23. %570y I DETRA Execution regulation in an order block

1). "Connection" is a basis for Executing

? Hihind 1?' Xt 7 “7 b 0)%??7 D'E\X/ﬁ S ~ Process of a script, and the order block you
& EET M 75‘%2& T MATEMwAT lined is disposed of in turn from the top.
a4 Oy 7N EDNSIEICEEENE  You can also use a process as "repeat” and

Hihird o X THRDIRU &I ]  "conditional branch'.
—e— |((DEEEST EWVSMHFNHEFZF I,

o5 (60 - BA O E 2). ik
1. An easy example of "connection".

EEB..E Fﬁh_’% *E!%bj- 1559, REEEAWTHIHEL H Attached "order block” is executed in turn
bLEISE LS. DR fil OBITY, <>DF7% T from the top.

ﬁ% Jav 7| . EASIEICETE When go to the bottom, a program stops.
NxE9J,

2). Connection

e TETITFeEIELET,
3). KDL GEtEL—7")
@

3). Repetition (condition loop)

1. Only while the condition to have that is
met to repeat it, there is a repeated (condition
loop).

2. A repeated part is written in the [~ in
SCRIPT. When "order block" is arranged, the
size of the [ changes.

L #0RLICE., 54N ENTOBRET
BORT GEIEL—T) BB ET,

[ 2. SCRIPT TIZf 0 KT #n% | . oficEZE 9,
7oy 7| ZRETZ L] OREIHEDD

i 9.
|
h 4). Repetition (infinite loop)
1. There is also a (infinite loop) repeated
CHEL eternally.

L 1. 3o Li0ixs (ERIL—
O SEird ., HOET,

ANA 15 RCS
ﬁﬁ% .. Eflold

T » S
PN —v- | OEFESST
HE T3 -

I  EMd ElES

= TS " 5). Conditional branch (1)
YN P(J)I-jvi:uﬁ".i?EI%‘:)TJ“ (1
A T3 bLE-ENLES. BhES 1. An example of a conditional branch
| i
FTo Ll DKL

5). S (1)

L. S I DB

2. Something to use for the condition

AN
AT

v ) e
i <BUEDOR/N > <GRERAIZRLT>
EN w2

Program Environment
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6). sty (2)

14 [ - I e Rl TIY 7 R

RO LR

ST
7). AZ— a7y 7k
<—
DRIV I LD %
oasy F—MHEINRR S, %
st T A7V T RO
T2 ARX—FLET,
2 1 WA GARL SR
\/
EY
8), fE iy g T % Lthd
9), [HI[f] D FEFE ®:-240y:180 X:240 y:180
me (A7—Y) kEox, i
y BEERIERDIED T,
Eﬁqﬂy%ﬁ‘ﬁ,‘f—i (0,0) T—éﬂ :-c:U;r:i] 4
DT, ERELTLEEW,
x-240y:-180 ~ %240 y-180
X
424.0FRy bTELESRIUT L
(1). E=%— g3 7710 A
LE—RDT Ty 71, M) > [E— ABORYH,
K—DT Oy 4 EETT B %Y Al -t

Vw27 LEYd, b B -
T2+ EETTE

2. 7avy Ly +o T#E] UX
MOBMmMENE D,

on for secs

3. E—XIFABDO2HEZMA X
bg‘o power {1

. N -
direction _5%

4. Scratch & RDC DE— R+

Scratch RDC
motorA M1
motorB M2
2. voy—
1. oY —IdTado 5 ME~E
ERTENTEET,

2. by Ty s EMOOKF =y
TJANDG & v —lHEHFHND
<=M, GHIO R T —VICEE

(ZASAE— Y Ol |

& oy -0l mm

6). Conditional branch (2)

7). Start order block

When the time when a green flag was
clicked and some keys were pushed,
execution of a script is started according to
the condition.

8).0rder of the stop

9).Coordinate of a screen

The coordinate on the stage is (x,y) as
follows.

The screen center is the starting point (0,0),
so please be careful.

The script used much by a robot

(1). Motor
1. [Edit] clicks D> [A block of a motor is
indicated.] and uses a motor block.

2. It's added to the "moving" list of block
palettes.

3. A motor can use 2 kinds, A and B.

4 Scratch and motor terminal for RDC.

(2). Sensor
1. A sensor can choose the following 5
kinds.

2. When [J on the sensor - block left side
can be made a check on.
Mark who checks the sensor value is
arranged in a right stage.
* This value is made reference of the
"threshold value" condition.

ThEd, ——
C CORE, LR oy (RS EDYSOR EWN)
ZLLET, R LY O
Y -0
TO95 BB

204-

Program Environment
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4-3. ScratchDEI{ERER
4.3.1. Sensor-Board DN &

(1). Sy o> (PC) TOHEH]
1. A3V R— R7ZPCIlcfERiL
I

2. [PCI>IN—FTZ7|b[T N
AAR XY ¥ —] T, COM#H
SRR LUET,

(2). [Sensor-Board IZ#&7&] Scratch @
IrargSs LkEay ra—5 TET
TESXIICTBT8HIC RDCNA
oy F 7 EHEIAH, Sensor-Board
WKRELET,

1. [Arduino-IDE]| > [ AT T v F D
{5l | > [STEMDu] > [Type_1] @
[ScratchBoard.ino] Zfi& ¥ 9,

2. [Arduino-IDE|] > [ Y — )L ] >
[V T7IVR—FICTHANT
COM %ﬁr‘ Anﬁ l/ i‘é‘o

3. Arduino-IDE®D (=) Z 27 VUw 7
L. ¥4 a>Fr—F RDC) I
EXIAHFET,

4. BXABIKINTHEA -
MERENEKT,

(3). [Scratch TO#Ef]) WIEFREETT

WET,

1. Eo9-TJay s RERL, &
JVwIFBHE, AZa—hH
N F 9, [ScratchBoard & #H ik
BER] EIRL, Vv IR
TLET,

2. A7 —IC [ScratchBoard %
Ml WHBELUE T,

3. [ScratchBoard itk &2 4G 27V v
7L, ) 7)uHh USB DR—
MEEIR ) BEIRT S &, HEE
*—F (COMK—F) YA
HNFETDOT, FAXRT
Bz COM F F Ik
FLET,

CEERERETIT S
LTy - r?\J

kL, R—F
%iﬂzt’/“j‘@T‘—
Z—lHEREN
9,

4. EHBEENITEXLEDT,
MERBSRERT I,
FRAAVR—=RDRSA Rk
HEANBHLTHET, ~EHENR/
ATA B —BUEN L L E T,
S N AN Y TR E L
TR THET RN /12 B
WEELET,
“* CNT, XA TV R—

—rWE WS BT AR
madr g

£ cow | ECme

v
¥

an culd Sy "
S HEEIR - -t
A 1AE=B B Ol Xl ¥
A MBSO Cnie e Sy v
e o Some
. Tkt Tl ¥
Ak [ N
T — P

LY

[

Dbevmar

[

e

T

aalchiki-n LTI TN R T

A wmAd
:llrl-il:u"l .lITI'rhl"i . e FIC e
o o1l

et cTiilal e aeaan S0 Bl W0 TR

| A 2 e — DR A A T L L |

!

; 1I3 al:I""'W""" ;tT
'L BT R b

AMUSEE T

]
] L,
e a'.’:"

AT H~=
oz
g

b )

ooa @

=
=5
o
m

R ScratchBoard & L TEIEL TWVWE T DT, E—X

HlER L2 G AT v FRFEGTERD L, FHL TV E—ZDEEIHDHET
DT, D ENSEELED L& SICHRELE T,

Movement experiment of Scracth
Initiati thod of S _
Board

(1). [Preparations by a PC]

1. A microcomputer board is connected to
aPC.

2. [PC] > [Hardware] B> [Device manager],
the COM number is confirmed.

(2). [It's set as Sensor - Board.] a sketch
is written in RDC and it's set as Sensor -
Board because I'll can execute a program of
Scratch by a controller.

1. [Arduino-IDE] D> [Example of a scratch]
> [STEMDu] the one of the [Type_1] >
[ScratchBoard.ino] is opened.

2. It's set as the COM number checked in
[serial port] in [Arduino-IDE] [tool].

3. ( = ) of Arduino-IDE is clicked and it's
written in a microcomputer board (RDC).

4. When I succeed in writing in, a message
is indicated.

(3).[Preparations in Scratch] communication
setting is performed.

1. When a sensor - a block is chosen
and right-clicked, the menu appears. "Of a
ScratchBoard watcher, indication" is chosen
and a click is executed.

2. "ScratchBoard Watcher" appears in a
stage.

3.When "ScratchBoard watcher” is right-
clicked and "of a serial or a port in USB,
choice" is chosen, a communication port
list shows, so it's set as the checked COM
number.

*When communication setting is
completed, a data value of a sensor with
a board changes into "on" "off", and is
indicated.

4. Use preparations are done, so it's a
confirmation experiment.

* Slider-of a microcomputer board will be
changed to left and right. -> A watch board/a
slider - a figure changes.

** You apply light to a light sensor, and the
watcher/ brightness numerical value I'll make do
strength transition of-> changes.

**#* A microcomputer board is moving as
ScratchBoard with this, so when I make them
carry out the sketch which includes motor
control, a connected motor begins to move, so I
pay attention so as not to drop it from the top of
the desk.

PARZASIN: L
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4.3.2. 27" 7 bl ER L TEMERER , . .
(1). ScratchProject @ Example4-1 ZBHWNTHE T, Ei:.:rp"ﬂ?nt ofmovement using a script

(1). Example4-1 of ScratchProject is read.

O o DEN T L%
< & tvY -0 ECEYEd

motor & |direction
3

motor B |direction
3

1. Choice changes 3 points ofa O , O
sensor value to "slider".

motor A
3

motor B

1. OOtV DED 3 Wi
' TASAR—] IERZE
E L/ i ‘a_o motor A dire:::tiun [

2. A start is A by this script, so the "green
flag" arranged by a Scratch screen right
shoulder is clicked and a script is executed.

motor B |direction
>

2. ZORZY TP TRERAX—
F MR 3 o
C. Scratch [#] i 45 J§ I fid
BINTWS [REOIHE]
ZIVw I LT, A7 U7

3. During carrying out, the environment is
surrounded with a white frame.

4. Please change a slider of a
microcomputer board and observe the
numerical value of Watcher.

FERITLET,
3. FiTdid, HHELHBT 5. A movement of the motor connected
BENET, to motor1 and motor2 of a microcomputer

board can confirm the thing which moves
while changing a revolution into a program
street on reaching "threshold value".

4, XAV HR—FRDASA
Z—7Z@h LTGRO = L3
ERBIE LT EE, sl £fe

5. ¥4 3231 — KO motorl, o = |E2a
motor2 ICEHR L TWAE—ZD
BEN TLEVE] Z2EICLT,
VAU AN DY R ey
BALEIK TEMMEERTEET,

A condition and a microcomputer

board of the connected position
move in Scratch.

1. Always it's connected with a PC and it's
used in Scratch.

4.3.3.Scratch Tld, #EHELEKEDEE, v a K- FHEMELET, 2. When removing a PC connection of a
1. Scratch Tld, HC/$Y T2 & <A D K— K USB THAEL T horocomputer board and making them

do autonomous movement, please use
LET, ArduBlock.

2. XAV R—=FDOPCERZNL T, HEMEEZSE S & X,
ArduBlock % ZHIH L 72 & W,

TOYS LR 26 E}mmm®

Program Environment



@oro®ESIGNER”

4-4. ArduBlock
4.4.1. ArduBlock#E R,

(o] ) RS (i) (EEDD (1z# (22 ) ETEVDE) (SHEVDIACEs o))

I EEY .

a $i#21Epk New Sketch
BT F R UET,

142 IsLwl icon palet
TA AV ERHLTOET,

a {#1F Save
TR LI A v F 7 LE T,

=k (E) | BEEOHTERIE Save As
——— TER LT R T w FIc iz DI TIRIELE 9,
e

ik R

EE

BA< Open
BELTOD R v FRME £,

p
— o | Arduino IC7» 20— upload
YRR U7z A2 F7% Arduino-IDE ik D F97,

-

SCoop (Multitask) SAIPILE=4 Serial monitor
YT YT INEZEZ—LET,

ARL—T
_-?;'_'.:J Foi—% \/ \/ \/ \
H Aok &1_G2_seniy ATt - =

L&z = R [ o Ul P

\

e ] 1

STEM Du
STEMDuF o t+1)

BRchE | TP v SUEEE [xtTecroiio s o8 AR

Program Environment
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4.4.2. ArduBlock DfEWLE

(1) .ArduBlock =281 L% ¥,
1. Arduino-IDE Z##j L. IDE
D [ Y—JU]> [ArduBlock]

ERL. 72Uy 7 LET,

S i s L -

HOMEFEA, 75 57 ArduBlock T3,
(2) .LED THXE&% Y 5,
1. 7YRVI3 FBECOEA -7 LED & | A SR E R 270D v F7%
FVTHET,

2. ¥ EMNT
A4 avi)sLw b
D—FLICH B
(CH@ ) =27V y oLk
RRICHIRT 2979 ¢ K
TING [Jv=T"] BEIRL
DT =)L RIZRT Y
7 & Ray7rLET,
*FayS LR, [ V=T B
AL TS5 LDN—T ]
(WEHEV—T ¢ V&S V=T
DVITNHIDNL—TTTa s T L
TERRLET,

[ V=71 % Fawy S LUEH

e, XA ET,

EF 7 A a>Lw FD

{—}%7’) /

JLUERICHET 29T
T4V RS [ TR
fizR—"F (EV) IZHE
T3] EERLPRT ¢ —
JWRICRSw & Fay S
L%,

4. W—=TDOHDIN—Y DN E
WKINEZ &SI Ry 9
B ThHFv] EENLT.
Jaw o, V=TI 3%
DIABFEELET,

5, K7 A4av)SLy +o
(CH@ )y =270y » LIk
EXICHEHNE YT o R
IS UMD 2up]
EI—TROHANR T v 5
& F‘U‘yj)bihé‘o

[T T —p————————

6. Juvw xRy 450N, JI/—7°$’%7’J\

RKELZH>TVEET,
TS LOREZICE b

How ArduBlock

(1). ArduBlock is started.
1.Arduino-IDE is started, which is IDE [tool] >
[ArduBlock] is chosen and it's clicked.

An upper screen is ArduBlock.

(2). A light experiment is done by an LED.

1. The sketch for number 13 of digital
to make the LED which connected with a
pin flash on and off every 1 second will be
written.

2. When clicking the {control} on number
one of left side, you choose [loop| from the
right sub-window from which you emerge,
and do drag and drop in a central field.

3. [Loop], the next is added to the screen
which dropped.
*When clicking the left side {port (pifi)}, > [

the digital value set as a port (pin)| from the
sub-window from which emerge, you choose

and do drag and drop in the center field.

4. That it drops so that it may fit into the
location of the parts in the loop, it makes a
noise with "Cachi", and a block telescopes in
a loop and combines.

5. When clicking {control}, next drag and
drop does [the millisecond indicated] to the
inside of a loop frame from the sub-window
which shows.

6. A block, every time it drops, a loop
frame is becoming big. It changes according
to the size of the program.

HTEELET,
HEUBHD  SuB|IE, AT A 32 OBERT ORGERMPGEIIET 5 L0 5 KT,
7075 LEERE

-28-
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= -
D

7. 8 5 — . O F{
GEEI ;) =7 v Y
L., #HFT 2T 0 Ry
o [ TYRIEER—=F (K
V) ICERGET B | BER L
T4—IVRICRI YT & Ray
TLET,

8. TaJILMEBICKEL &
D& Lz,

9. E5ic, &5 —pE{ ()}
DY T4 Ruhb [ UM
D zuw] Z)L—THoOHhAN
rRSwF&RkawvrFLET,

10. FavTEiELZTay 70
REZITVWETD,
a)LED BE &S ICHHE THR—

rEVERER 13ICRET %,
b).HIGH (% ON, LOW (3 OFF
o). SUMHMTRA, 1000 VM1
]
d).LED EBEHRZICHHE THR—
r(EY) BEE 13 CRE
ERAYS
e).HIGH & ON.

LOW (& OFF
U i 1

f). SUBMEMTLA, 1000 X

|

* a). 13 ICRELE LT,

b) HIGH IZ3E L% Lz,
* ¢).1000 ICHRELE LTz,

d). 13 ICHREL X LTz,

* ) LOW ICRRE L TEE W,
* £).1000 IZFELF Lz,
M ET, b —35RDC-103D 13 FAR—MICHEINTWVS
LED % ON (st]) LT 1000 S V# (1 #) #i@kic, 13 HR—
I~ LED % OFF (k) 9270l I L%, §-5 L DiRdT Tl
.ZA??TDE‘ZL/& L/t.o (Fails et o ~1i

.M‘.-\'?WFH-

11, BIEOBIITT,
ArduBlock TIEKT % 77 T Lid. A
V=7 7aw 7 OfcfED 9, f£5l— %Lk%é{% %
w7 LIBT3 77 ¢ Ruhs [JL=7"] 3R LT
KDT 4 —)VRICRS Y7 & Ry LET,

*Tagg L. V=71 BT RETT,

AL IO TS ILDNV—=T] (YL —T ¢« V5 V=T
DOWITNhDO—TTTarI kL v

ERLE T,

a0 7 e
! KRR SN B

el

Delete : Bl AT 0w 7 %1
Lizhe EZ EBHNANR S Y
7 & Rav 9%,

B mer e —

Comment : I X FZ{ERT 1000 ' #h=1%
BE. IO TLATIER
T9, 7av 7ich—VIVv%x
Ebea7V w7 THELE
j"o

Tv1%5 LD Block Bif§D [ ? | R—2&, AV BB
LEHMSEZTFIYATT,

- T

i
I AV B (Add Comment) : =

5. (Copy) :
JAY h#HIR (Delete Comment) :
#4L (Clone) :

7. When clicking the left side {port (pin)}
again, D> [the digital value set as a port (pin)]

from the sub-window from which emerge,
you choose and do drag and drop in the
center field.

8. A program became bigger.

9. Drag and drop does more [milliseconds]
to the inside of a loop frame from the sub-
window of {control} again.

10. The block where a drop was arranged
is set.
a).The port pin number is set as 13
according to the LED arrangement number.
b).HIGH is on and LOW is off.
¢).By the millisecond unit, entry and
1000 milliseconds are 1 second.
d).The port (pin) number is set as 13
according to the LED arrangement number.
e).HIGH is on and LOW is off.
f).By the millisecond unit,
milliseconds are 1 second.
*a) It was set as 13.
*b)It was set as HIGH.
*c) It was set as 1000.
*d) It was set as 13.
*e) Please set it as LOW.

*f)It was set as 1000.

1000

11. The operational explanation.

The program made in ArduBlock is made
in the basic [loop] block.

Delete : It's already arranged, a block,
when you'd like to put it out, you do drag
and drop inside the left limits.

Comment : When a comment is made, it's
convenient for a program memo. You appear
by a right click together with a cursor in a
block.

PARZASIN: L
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ZOFEE, BFLTLREWY
LEWETAIS L7y 7O— AT
EEhe IT—ITHVET,

4w F% Arduino N7y 7O—F
T AHICTRDERELTITVET,
*PC XA aVR—RDMEELET,

-Arduino-IDE DIV =V
| FEDHEER, TV T VR—=b] O
%ﬁ COMBHHRERLET,
L ANES ikaolsag e
thﬁfxﬁﬁbﬁxﬁw?
PIRELET,

R PCID[FF 2 XV
k] D [Arduino] D> [ArduBlock
Examples] 7 7 A1)V 7 # )V X —IC
RIELET,

RELIETO TS L3, WO T
EFHIAL T EARETY,

13. [Arduino i 7w Fa—R] %72

Yo7 U fER LT A w F %,
Arduino N7 w 7u— R L%,

s 7w Ta—RUEZAT Y FIiE,
Arduino-IDE D X v Fic ICH
Bl TEREINT, aVRAN
N9,

14. a4 )VEE. 9<IiIv
A AV R— FNDOEZAHN
HBELET,

15. EZABTZETAVv -V

ERAHDKRBITBEFERTTCITI—ZHSEET,

I S=RAwlg= Couldn't find a Leonardo on the selected port. Check

that you have the correct
port selected. If it is correct,
try pressing the board's reset
button after initiating the

upload.

(1). YA a>R— K% USB E—k
B L Wi o720 (*a)
HIE AR — b COM (No) #
WEE > TV, (*b) R—
ROBMERENE > TV
ot d B L, () @2

II—MRELT, vAaV
R— F\DFEZAHNEKL
95,

*a). Arduino X = 2 — /N — D
[V—V]|b [ AV R—
Rl AzZa—Nbmo#HERLE
VW Arduino 5K — R O & i %
BTV IIREELET,
(RDC-103 &, STEM Du/
RoboDesigner+ RDC-102 w/
ATmega32U4 - 3.3V 8MHz)

**b). Arduino X = 2 —/N—0D |
V—=)V]> [ U TIVEKR—=F]
AZa—h bR LIV ER—
FNEEZECT Y Y VIBE
L % 9, Windows D&%
COM3 LW o7z &k 95 A

o TOT, B 3 LSS

o iy e [ 0
_=h i L

- o
wirens ome
AR T |a-.-oo-|

St 1] T b St e b
- L ] s ]

o kiR e o | derkiiee 100

LHLEI,
¥40). [2-4. RIAN—A VA —)V] QSR CEblE R oA\ —%
Ty FTEEW,

(2. T —RAvb—V%MERELT, MREMHL T, WEERRLZET.
Y, XA\ OEEARETVET,

Please be sure to do this procedure.
When it isn't done, a program can't
be uploaded. It'll be an error.

Before uploading a sketch to Arduino,
the following confirmation is performed
certainly.

* A PC and a microcomputer board are
connected.

* Confirmation of the — "microcomputer
board" setting which is Arduino-IDE [tool]
and connection COM number setting of
"serial port" are done.

12. A made sketch is preserved by one of
[Save] and [Save as].

13. [To Arduino, upload] is clicked and a
made sketch is uploaded to Arduino.

An uploaded sketch is shown to
a sketch of Arduino-IDE by "C
language", and is compiled.

14. After compiling, writing in to a
microcomputer board will start immediately.

* Error mesaLge
Couldn’t find a Leonardo on the

selected port. Check that you have the
correct port selected. If it is correct,
try pressing the board's reset button
after initiating the upload.

(1) A microcomputer board isn't connected
to a USB port.

(*a) communication port COM (No) The
setting is wrong.

(**b) working environment of a board
isn't right.

(***c) then a communication error
occurs, and writing in to a microcomputer
board is failed.

*a).The name of the Arduino board
I'd like to connect is chosen from the
[microcomputer board] menu which is
Arduino menu bar [tool]. (For RDC-103,
STEM Du/RoboDesigner+ RDC-102 w/
ATmega32U4 - 3.3V 8MHz)

**b). You choose the portnumber you'd
like to connect from whole menu of the
subwindow in which is a Arduino menu bar
[tool] D> [serial port].

+ It's COM3 and the name I needed in
case of Windows.

***c). Please refer to an item of "2-4.
Driver installation" and set an appropriate
driver.

(2). After you confirmed the error message
and did a measure, and settled a problem,
you write notes in a microcomputer once
again.

PARZASIN: L
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(3). XA AV R— F\OFZAHIHD < 5
faa s 7w 7a— RS FL 0 EVEARE. RDC-103 3V ha—
FDRESET AA v F 7% (XTI Vw7 LTI,
* When upload doesn't work, you double-click the RESET switch of RDC-
103 controller.

TGS LAINAIVDE, ATV R— RICEZIAHAD
WREDRNIC, ATV R—KVvy hREXVEXT VY
Vw I LEG, e = v o - CDEAIVITT, &

t RESET

4.4.3. ArduBlock {T1ETD HERY & BEEL
(1). T DORIFEEREEIZ. ArduBlock ZX— Z1Z, STEM Du) 7aw 7% (2). TacOE DI, BFEPDOAR

BMLZEDOTY, BT, kot IR E2EHNT 57200 (PHOBHIGETAZ 2 —H
71y ZEHS OV T ORI, #his %7 £ O THIEK - BRIED HAZTWET,) 0L 5,
HWIEMTEERLEADT, HENLH, TTEITZE, HFHTEELADT. TEAL

TeUES, fIFEse rigid, Wt
H/PICTTHENHL EIFET,

PoR— RS —

~ SCoop (Multitask)

AkL—

S SEFHON— Ry 73V T ¢
L&l . 4":‘_‘1 I/‘—7

g T — — 50 L3 Pn&EICT, 10
. STEMDU7 7&%Y REZBENLUET,
BRFOTFT—ZaH—
SN A VYT IVEZLRE
v THIFL 7Z2E 0,

By Inrays LEERLT

PH— R TEE A, NS

(1). This development environment added a "STEM Du" block based on
ArduBlock. The correspondence which are consultation and a question, etc.
of the technological specification about the block group and the connection
method to use a sensor of an other company in our company can't be done, so
beforehand, please accept it.

T055 LRSS 31 ﬁmm m®
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4.4.4. ArduBlock > 7I1V70495 L

X7 )id, PC/MyDocument/Arduino ~\FdiE L7z
ArduBlock Examples AT NTOE T 0E KT

07 I L% 2iEE L THREE T,

Ry FEF L YN Tas 505 PASUAZNN Y]

Robotics . ATA R =N T & HITENSHEICECTE—X D RN ZL L E

experiment 01_01_motor_slider.abp +

eRx;Erf)nfeincts 01_02_sensor_motor.abp EXHDATNIEC T BE— X DR, BENZELET,

eRx([)J:riomteinct ’ 01_03_sensor_buzzer.abp S YDA NG U TR T T —E0ET,

Robotics . H A > Y HCSRO4 Y VT 0TS T,

p t 01_04_ultrasonic_HCSR04.abp s

Robotics . HIREREE > PING Y )V 7 a5 1,

experiment 10105 _ultrasonic_PING.abp Parallax OPING DY~ 7LV CH,

gxz botics 7ug e OfEET )7 IVE =2 THERRT S ArduBlock B> LTS
01_06_analog_checker.abp SLTY, K YRR VIR E Dl F oy JLT . LEND

EREDBEICLE T,

experiment . |01_07_button.abp RS EMENS LT TS LEAA—FLET,

Robotics NI L)VDAVISAYE Y TFHMCS883L DY IV a5 ITT,

opeiment |01_11_{2Ccompass_AMCS883Labp |y iese8a1 mormy e, 1 i cRIEAIIETEE T,

eRx‘]J)Eriomteinis 01 12 DCcompass HMCE352.ab ATV DAY ISAE I PHMC6352 DY IV T 1T T ITT,

- pass— AP |HMCB352 132 /31 R TO0.1 O O ERRLES,

RDS-X21 21_01_clash_avoidance_HCSRO4.abp |#&EHEFYEEE DRy FOY > IV T OT S LTT,

RDS-X21 21_02_Line_board-lightsensor.abp FAVRL—=AY N TGS LT, Bt IE R

RDS-X23/24 24_01_base_floor_X24_sample.abp |7R¥M S+t RDI-211 ZfH LU CROHIEICR S L TEIZ £,

RDS-X23/24 154 02_base_ball_X24_sample.abp  |Z53H775Mz >4 RDL-203JR 7% il L CARSMRA— L2 ELE T,

RDS-X23/24 23_03_base_floor_ball_sample.abp [floor_sample & ball_sample |Z A HDE T 1T T LT,

RDS-X23/24 |23_04_base_floor_ball_button_sam- | Ibase_floor_ball_sample Jic. RZ > CEIET T Lk A2 — 3 B HERE
ple.abp A THDET,

RDS-X23/24 23_05_base_stop_sample.abp HWIA Vb olzbiEIELE T,

RDS-X24 Mloor_ball_sample JICHIEEt > Y27 U T )VEWEZ N A 7o 7075
14_01_challenge_range_sample.abp LT

RDS-X24 ' N

S gﬁl_)o_“’)_chaIIenge_range_klck_sample. lchallenge_range_sample \C3y JEI{EZINZ 1= 70105 L

RDS-X24  |24_04_challenge_range_kick+_sam- | [challenge_range_kick_sample [IC 707 9 7BhNLIz 70575 L
ple.abp T9,

RDS-X24  |24_05_challenge_range_kick+_but- | lchallenge_range_kick+_sample.abp ic. RZ > TEIWET T T L7z A%
ton_sample.abp — T ABEEZ A CTHDET,

RDS-X24  |14_05_challenge_compass_sample. |ZI>/SAt>HDEMN S, TRy MBS —)V O Z [N TWAIEE DI
abp HELET,

RDS-X24 14_06_challenge_compass+_sample. | challenge_compass_sample.abp ic, RZ > TEfE 07T L7z A2 —h
abp TAWREZ A THOET,

RDSE20 150_01_LED_RGB.abp B THORCB ¥ FIL T 15 S LT,

RDS-E20 150 03 LED_RGB_sequence.abp 12 55 U CRGB Don/off ZHIHIL T, iDMHHB b e R ELELET,

RDS-E20 AT AR —(A5) D AIMEIZ)SETTRGB Don/off ZHIHL T, DA ED
20_04_LED_RGB_colorChange.abp SR X ET

RDS-E20 20 05 LED RGB color&brightness- BHZ ST (A 4) DAJHEICIGCTRGB NOH 12 #lfl LT, DA%
Chareonbs g ERIERETRVEEHBRDET, HEEIN—EL LORAIR,

ge-abp WILET,
RDS-E20 20_06_LED_RGB N N
- - - - A i H?: MED o
color&brightnessChange&timer.abp R (22T L, —EREIRITLES
7095 LRERE

Program Environment
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4-5. Arduino-IDE (= Aok )
4.5.1. Arduino-IDE EE D&

) )
2711 i R F
File Edit Sketch
? CH .
! 1 |
<= . - BIF-ToL L
= i - ATOALTPET LuH
AT L e s L L
T ow ::J.H:"E i R T
[P v
[ L s |
van L fra
RELWIEL RET EETRI LR L 12he o I
TELFIT Fhln TPl
[ Bl
oo . |
- w0 i |
I i ane |
! ' L& sumng—no
| | ) B )
Sample R F | | L, T T T | | v O3
A=E A FN/K I L ______ _|
| T COMI2
J
0. Rerae ] I lﬁlfl |"."|1 H
; 0 . L - —
wrliges | = = = WL RE AF YL AL — — — — — — — — — — — — | AIL7Z
07 Analng v .
STl BWEI A
Ol Conn gl oo _ - O TR T
s Conkol i ~ Anal}g eadSerial o ] EER Fut ]
Ve SR
06 Sereaws; . g e iR WAL
i I ( 7 inalozReadSerial ITLATRR Crl=5
U, Ligplay | Reads am analoz input on pin 0, prints the result to the serial monitor. SiaNm
0Of.SEns k I | ( ittach the center pin of a potentiometer to pin &0, and the outzide pins to Ao i HERN
0a.LEs " I [
T Thiz example code iz in the public domain.
10, GEE et ¥ I | | wf
Arduirn™ 50 | | I
| | | ff the setup routine runs once when vou press reset:
EEFRZM . | void setup() { e )
Faplne- 3 | I S initialize serial communication at 3600 bi Secon .
i R Serial.bezin(3600); RiryTFRH<ANR—R
Ll | | | 1 The space in which a sketch is entered
ana : | EARKFELARTFTRALST,
:SM . I | I £ the loop routine runs over and over azain forever: 2BXFIFIF—ICEHLZTT,

s y | | void loop() { L )
quurdL'yst.w || | £4 read the input on analog pin 0: P i <
Ranar_raak 4 int Yalue = analozRead(#0);

I int senzor A =_ _S2ps -
Fusol_Mulur . I I ff print out the walue vou read: IF—%X+t—2i&, IDE flih50)
= led RN PP as —
5 SRR B K —SHEFINBRA—Z
= ;| I The space where a message from the IDE side is
LR .
e I ;| I shown to ‘error message’
= JAnEsena =
SPI ¥ I : I
I [
s I .
Ligip | I | ‘ T
11 k I
W E o : | | SpakFun Pra Mi
W " | | I
C( (
' L
L - WR77T 1L | - FA< - - &%
| New Open Save
I L .
|
|| e A
~ N L hd
L |rraskricE=AD
| HIPNTA Ty F2R— FIKinixd %,
| Upload 77w 7a— K
I \_ J
|
I )

L _ _ _|4RsE
HONTAT vy FHIELOHE S DREGET 5,
Compile! 2751 )V | (BbD ST T %

T055 LRSS 33- E‘?‘mm m®
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4.5.2. Arduino-IDE D{EWLE

ROTFNET Arduino NATwF (T F S5 L) #T7 Y Ta—RTEET,

1.

HRBBTR— KD &
MELZRCET, - X CEEE -
:1__}\‘__0) [ \y__ ek, L1
Vb [ AaYR—
R A= a—h5EH
L 7z v Arduino N —
FOXFZZET 7Y
ZHELX I, (RDC-
103 (&, STEM Duw/
RoboDesigner+ RDC-
102 w/ATmega32U4 -
3.3V 8MHz)

) 7 )UR— b RS TFE
cARZa—=NRN=D [ V—=)V]>[ ¥
U7 IVR—F ]| A= a—h 5#E
LizWR— b EEEETIY v S
5 L% 9, Windows D&
COM3 LW oz ko B4Rl IE->
TWVWT, BE3 ULDEEE D
D X9, Mac D HIE /dev/tty.
usbserial & W\ 72 & 3 R4 REGIC
ToTWVWET,

2y FETy Tua— K9 % FIE
AZa—N—M56 [ T7A4)V] >
[ A7 v F D] > [01.Basics] >
[Blink] Z3A T, BIERY v F 0O
Blink | ZFi&E %9,

[Blink| ZFiWVWzZT 4 ZDT v S
O— KRR 2V E#F 721 T Arduino
AT TSI LAEZAENE T,
R OER—FREDRX & TX D

LED DB OMRZ X9,
7y Ta—RRE Y
upload button

7w 7 ua— A5 F AT

AT —RAN—IC TRA2VHR—

RANDEZAHNTE T LE LT |
ERRENZKT

7y TH— R D o T BRI

F— R L0 pin 13 LED ARzt %9,

TOENERTTIN TNT
Arduino I 7’075 LEEEAA
TN TENTELLIICED
il/?&o

somich e e | Ardare L0810

-
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T <A

e ot P e B % B
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[
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e
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A e
o
T
A e
o B
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e = st
[ By -
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A 8 L e

A we W a Arem
LRl e U

il e e B 0a | B 0B
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rer b
- T MFE

wFiiss [ ]

el Ve

| ] e

s Y e
=g
A
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o

bowty e R
- 9 AT g
T By 1 By
T e St B e
ATE RN e vzl . 1ade
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s
e SebvSannie prer e '
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4 E

P pin 13 LED

How to use Arduino-IDE

A sketch (program) can be uploaded to
Arduino by the next procedure.

1. The kind of boards is chosen by a
development environment.

* The name of the Arduino board I'd
like to connect is chosen from the [a
microcomputer, board] menu in the [tool]
of a menu bar. (For RDC-103, STEM Du/
RoboDesigner+ RDC-102 w/ATmega32U4 -
3.3V 8MHz)

2. The procedure from which a serial port
is chosen

* The portnumber I'd like to connect is
chosen from the [serial port] menu in the
[tool] of a menu bar.

+ It's the name like COM3 in case of
Windows, and the number is sometimes
more than 3.

« It's the name like /dev/tty.usbserial in
case of Mac.

3. The procedure which uploads a
sketch.

From a menu bar [File] D> [Example
of a sketch] D> [01.Basics] D> [Blink] is

«=x chosen and "Blink" of an exercise sketch

is opened.

A program just presses an upload button of
the editor which held "Blink", and is written
in Arduino. When you wait for several
seconds, I'd see RX on the board and an LED
of TX twinkling.

When upload works, you indicate "Writing
in to a microcomputer board has been
completed." in a status bar.

pin13 LED on the board will begin to
blink several seconds later when upload has
ended.

When it's so, it's success! You could write
a program in Arduino by this and make now
them move.

« 7w Ta—RR3EFL VARV
HliE, I8V D%, A
VR=RICEZIABDIEE S

IZ, RDC-103 21~ Fa—5®D RESET
AAwF [ZTIVIUw ] LT

{7EE W,

TDRAIVY
Td, &

t RESET

* When upload doesn't work, you double-
click the RESET switch of RDC-103
controller.
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4.5.3. Arduino Example Code ( R4 v F D)

W[ 7 7AW ATy FOf | OHRIZIE, BEL DY TN a— FREHENTVET,

[ sketch mayDoa | Arduine 1.0.5-r2 - F EN AnalogReadSerial
SRR AheF u-l S BareMinimum
TR L Ctris™ Elink
Ei. Ctr+3 DigitalRead=erial
AlwF T L Fade
ooty W olkmacs ’ = Readfnalogoltage
- el w a.mital 3
=F Ctr+3 03.A7m g 2 |_ N "
EMEHTRE Ctr+Shift+3 JCommunlcation BlinkWithautDelsy
X Button
FALA- A Tl U a5.Conlial r
. . i Debounce
ST SEAl Lo+ shiftsu M z21E0s 3 -
S — R DigitallnputPullup
ST rr | Shift | » Ect r’ \ StateChaneeDetection
EAl.. Ctr+2 =EUTEE tonekevboard
158 USE [ Melod
RREE Crrefommal  ipSlrlukl * toneMelody
S toneMultiple
BT ClhiQ Ardan tonePitchFollower
STEM_ 3
EPROM b AnaloglhOutSerial
ELIT ' N e finaloghput
@ “";:L : AnaloghititeMeea
Hemal . .
e R bt Cal |?3rat ion
[2CLiquidCrystal hy N Fading
Liquidicnystal ' gi\("}inpl?(clﬁ(;e Smaathing
Rl _Curilro r 4 °
¢ 7 aF akaledz= el 00 o =, —_—
s Robot Motor r AT A
sn o L hrct
Servo [3 YR
SoftwarzSarc ] wma
- = F = — A kol - By
T pzizellizal
g |bamc Mene 52051 e
* Type_T ¢ B L L 1
b Type_L = L0 Horsoame o
0 =aw Fral
o | S o a
________ a1
r—-— - - - - - - - - --/ =-—-=-=-~- = l
| Diirz I e
- Fi- wha e
| Maca | Fxcrah ordtora
SENSCETast £ehe e
| | i
I Tl D d I e R |
I TN Crashavninas I
I 2otz ke owacd -] ADXL3xx
| SRR SersuTooE | Knock
I I Memsic2125
| Mol sl |
Mrko-|rst Mows Ping
I Mrkr-Test_Turm, I
Lo e e e e e e e e e e e e e —_ - -
- Examples DA% 2.Digtal
* http://arduino.cc/en/Tutorial/HomePage - Blink Without Delay: blinking an LED without using the delay() function.
[Arduino] > [Learning] > [Examples] - Button: use a pushbutton to control an LED.
S KRR ARETT ) o
T Example Code {EHRIDNA TR ATHET T, - Debounce: read a pushbutton, filtering noise.
- Button State Change: counting the number of button pushes.
- Input Pullup Serial: Demonstrates the use of INPUT_PULLUP with pinMode().
- Tone: play a melody with a Piezo speaker.
- Pitch follower: play a pitch on a piezo speaker depending on an analog input.
Examples - Simple Keyboard: a three-lkey musical keyboardl using force sensors and a piezo speaker.
- Tone: play tones on multiple speakers sequentially using the tone() command.
1.Basics 3.Analog
- BareMinimum: The bare minimum of code needed to start an Arduino sketch. - AnaloginOutSerial: Read an analog input pin, map the result, and then use that data to dim
- Blink: Turn an LED on and off. or brighten an LED.
- DigitalReadSerial: Read a switch, print the state out to the Arduino Serial Monitor. - Analog Input: Use a potentiometer to control the blinking of an LED.
- AnalogReadSerial: Read a potentiometer, print its state out to the Arduino Serial Monitor. - AnalogWriteMega: Fade 12 LEDs on and off, one by one, using an Arduino Mega board.
- Fade: Demonstrates the use of analog output to fade an LED. - Calibration: Define a maximum and minimum for expected analog sensor values.
- ReadAnalog\Voltage : Reads an analog input and prints the voltage to the serial monitor - Fading: Use an analog output (PWM pin) to fade an LED.
7 - Smoothing: Smooth multiple readings of an analog input.

Ik

JUwrdBHE. V7 LTWS Code DERIFIAIC AL X9,

(EHIT i - RIS AL - Pin

s 3— FEREREAD TN TRHEN TV,
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4.5.4. {EAf Read Analog Voltage

M. A T—2EZWGLET,
1. Basic -ReadAnalogVoltage : : = :
Reads an analog input and prints | =_.. =7 , o=
the voltage to the serial monitor

TRERTRETYIC AW WA B

ZRERALT, YO T—2%ZH | wmm meee 50
NTHZET, o iy e
[Z7AIW]D> [ ATy FDHI] > [1. i s *:’
Basic] > [-ReadAnalogVoltage] %= agmas G
Arduino Tﬁﬂ% i@‘o _ g .

2. Example 21— FZ2ZH LIZWTE
DFFFLHL., BEHMIFOIAY FTEBINLTVETOT, &H
TEBELTLZE W, BHEUZAT v FIERI% T [ Az THRIE ]
L%,

2 — ReadAnalogVoltage | Arduino 1.0.5 r2 -
Fril B AFwF V). AT

Program source code.

/* P

Ara oyHcadEznal

ReadAnalogVoltage

Reads an analog input on pin 0, converts it
to voltage, and prints the result to the serial
monitor.

Attach the center pin of a potentiometer to pin
A0, and the outside pins to +5V and ground.

This example code is in the public domain.

*/

// the setup routine runs once when you press
reset:
void setup () {

// initialize serial communication at 9600 bits
per second:

Serial.begin (9600) ;
}

// the loop routine runs over and over again
forever:
void loop () {
// read the input on analog pin O:
int sensorValue = analogRead (AO0) ;
//(R0) ZRF LI —D Pin BEICEELET,
//A0 is changed to the Pin number of the sensor I'd like to acquire.
// Convert the analog reading (which goes from 0
- 1023) to a voltage (0 - 5V):

float voltage = sensorValue * (5.0 / 1023.0);

// print out the value you read:
Serial.println(voltage);
// (voltage) % (sensorValue) ICEEL XY,

//voltage is changed to sensorValue.

Use example, Read Analog Voltage
(1). Sensor data is acquired.

1. Data of a sensor will be checked using
"Reads an analog input and prints the
voltage to the serial monitor".

« [File] > [example of a sketch] >
[1.Basic] > [-ReadAnalogVoltage] is
opened in Arduino.

2. Example code isn't changed and it's
mentioned just as it is, and a change part is
adding a blue comment, so be respectively
and please change it. Please name a changed
sketch and preserve it.

3. The code of [-ReadAnalogVoltage] is
changed according to its use destination.

A change point is the following 2 kinds.

* The Pin number with which the sensor
you'd like to acquire is connected

Sound sensor : AO of controller loading

Light sensor : A4 of controller loading

Slider volume value : A5 of controller

loading

The Pin number which was connected to

connected optional sensor-: Al, A2, A3

* Acquired data classification

Same data classification :sensorValue

as "threshold value" to make a program

reflected, which doesn't have to calculate

substitution (Sensor Value is expressed by

reduced property of 5V/1,023.)

4. After confirming [microcomputer board
and [serial port] by [tool], a made sketch is
written in a microcomputer board.
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3. HPOHMICEDE T,
[-ReadAnalogVoltage] O 1 — K7
EHELET,

ZRHRUE NELOD 2 FEH T,
B LIzt g — ik LT
W5 Pin &5
Y ha—=JHEROE LY A0
Y ha—FEROEE T A4
Y ME—FHEBRDATA Z—R) 12— Ll A5 4
Hehi LT RO ‘{*7‘7 AL A2, A3 % ki LTz Pin &5
« BiS9 % 7 — 2 fEhl|
TUTT N KME S 5728, BIGEHEL
BTHE TLEWEL &R CT— 2R
sensorValue (Sensor Value (&, 5V/1,023 @
R TRBEENE )

Hresriie A
T Y T L

{nemsval m

0

4. V=V T[RAavE—F], [
U7)ViR— b | ZHEEE L. @En]
RRICERED D A, B LIz ATy
Fh, IATAVR—RICEEAR
ESCIS
*Arduino IDE ® 7 v 7@ — KR
RU(=)TAAVRERT ) W
7958, XA HR—F\D
EEABERBELET,

5.Arduino X wt—y =AYV
R—RADEZAFHTZTLEL |
Tzeol WTHE, BEZIABEY |1
T@—o : =

SR & -0 21

6.[V—IVI>[ZUTIVEZR]ZIYY I L, EITLET,

7. FXEED COM 71 ¥ FUDERENELNTL 27 —XNEDE
RENEKT,

KT INWEZZ—2EIETBEEICE. Y13 HR— FH5 USB
T—IONEkEET, IR TE COM Y ¢ >~ R No EZRIFTHAE
BADT, HEEEILRIC, T—2OMREITI T LN
TEE7, -

8. FT—RIFFWAY—RThHI Y FENET, 10T
40,000 BOTFT—R I FBUCRUTE S, T—& %1
AICHRZ LB FHFHED T EDHLNDT— 2
F— R BN [Ctrl]+[A]l. HB VI, REET— X%
BEINL, [Ctrl]+[C] F—ZH L Ta¥—, Excel m¥E =
HEY T McR—ZA F [Ctrl]+[V] LT, 75 7{bidE
i, BHIZ L, HRTWVTF—2 & L THWBTELNR

WTL& S, RS

*USB r—7 )i\ T, afF v 7 2EELThbar—
LT,

AL IRICODNTERERE LIz —2%, 757t LEKT
T, ENFEDOREIH—HTHETE, [LEWVHEI Oz E
ICBRICITHRTENTEET,

9. COMEEZMML T, &Y —] OF—XZHIFLTHTLIKEE
REE#HD [Et v —]1 B, FHHOEZHIIL T

(AN
<|\*74’:1/n“\‘
WBRZ ENGHDET, FELE] ® [TF2liz{&] kL%
HLUTHZE, B2FELMALIEHRTETET,

VUTINEZRZ—EZEVRBRGET 5 &, BUST—
O—L, PCRA7V—=XT5CehHbET,
COXS>%GE. T—FEEERIEL, aviha—J0Uky b,
Arduino OB FIFEIT-oTLIEE W,

BHEWDP/ClIc k> TE. P/COHEESNIAERGEEHDET,

EWA—IN—=T

FATIRARI TR M IRIR T AT RRARE

5. When a Arduino message "Writing in to
a microcomputer board has been completed.”
goes out, it's writing in success.6. [Tool] D>
[serial monitor] is clicked and executed.

7. A COM window of the following figure
screen is indicated, and the data contents
which are being sent are indicated.

* When stopping a serial monitor, a USB
cable is removed from a microcomputer
board.

*Even if it's removed, a COM window
doesn't go off, so after suspending
measurement, it's possible to confirm the
data.

8. Data is counted by the early speed.

That comes to the number of data counts
in which 40,000 per 10 seconds is exceeded.

When data is seen separately, it's difficult
to read a change.

You'd be easy to use as the data you tend
to think Excel chooses a necessary data
area [Ctrl] + [C], and makes the copy paste
spreadsheet software using a key, and to put
it in order using the graphing function.

* Remove a USB cable, and please copy after a
log is suspended.

* *Below is a figure which graphs the
data with which the white line attracted by
a floor was gauged. It can be understood
and is it possible to be able to be useful for
consideration of "threshold value" by how
much size or look?

9. Please acquire data of "sound sensor-"
using this function.

You find out that "sound sensor" of
microcomputer board loading is measuring

K1 -Data

114145, 2547 2151 385¢ 27 5R1

the surrounding sound.

That "voice" and "the sound with which a
hand is hit" etc. will be measured, I see, you
can experiment interestingly.

PC freezes

When a serial monitor is continued long
time, acquisition data overflows, and a PC
freezes.

Please cancel data acquisition in such
case and restart a reset of a controller and
Arduino.

A restart of a computer is sometimes
needed by the model you use.
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455 K5HHFV T b

L 2UTIWVEZZOT—RIE, 1 T 4000 DAY Y FMUCED £, T 7T LODIESFIHEHT S L&
WEIZEUS T — 2% TREHRY 7 b HEZFHELTY I 7L, DlipizE% L X9,
- RENELAHEY T FELTEXCEL(AERY 7 b x27) BHD XY, TOMBERTA > 22y FHBATFT

&2V 7 Uz 7Dl LT OpenOffice 5 H 0 3,

L=

Lm0

80

LK

L]

ali]

R

3. 757tk Licnwr—2ZH#HipHfgE L T,

7. REETHEYZ v U7 LEHilTF— & %
HiFfsE LT, a¥—LE 9 [Ctrl+Cl,
SO TEWEREEY 7 ofiE O
OV ZIEELT.X—ARLET,
[Ctrl+V]

R— V&P Off  R—)Vii#k 150cm

100cm 50cm

R— VA Off

LT T L P LIS LLR CE IR TEL e F FEERE]

RO 103K b i :
b = = ATRODAT g B \[
= - E- o ﬁ. .II4
,ﬁ T > OpenOffice
Ceng sl &
' y S I, i ereme
:E S W3 HT) E F=2r=20
- o MhF-aE) I 2=
e _[ _— B = . R P
v .
1019 EEt T L] 1. 8581 - OpenDffic
A 1079 e —— vl AJLTTE)
1010 | o= dm-o @by HEOEEQ @,
1019 =
1019 ot g ==E== L -*3‘ T ererM-B-
1019 = |
o S e
582 1279
545 1779 "
Te="H
546 [
a4 12 o =
541 120 e i e —
tid ] . —ZR—ZA M, T2 Rl R RO THEE XY,
538 SR 1_7(;9 e éo‘T R@Jb@tﬁ;}ay :hllﬁlﬁym <§)
524 oz
545 1L.LLTFOEHT—20, =7 —2hD T; \
547 2O OVWENHDIFIETT T 7L 248 TAN—R CRUD EHRET 5 &35 LB
551 F3, 31-:- AR=ATRYID TN, LWCkBENET,
o WELET— ST R TRBERG A T —
465 U7IWVEZZ—I 4 VY RIZ 7Y j; M
457 JUL7 7T 4 7 UT [Ctrl+A] ZHL 47
458 T. a¥—L %9 [Ctrl+C], .
473 c T — R 2 #IPAEE T A GIE. A 767
i fkz 757k LizvtaicErs Yy Y —

S [ = |
55 7ﬂ:5@f§72 Li@‘o TR S A
4. 75T DR EIEESDIH DR — g= | | S
BaEOET, e = — —I.. &
Fulsz 114

%) TIVEZ XD ZRTEY 7 TUHT %
L&, BEONOTFA N VIR AR—Z
ICEEHZ TL7ZE LV, OpenOffice DA, X
Yo oA T g VIEEEF) ) 2 E=REE L TT7—
Bl R—=ZA R LT IEE N, X=X MBI 247 %
OUOAZ2—T, [AR—ATRYID | BAET % & 305 £ BAiA &
R—ATRYID SRUCRBENE T,
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5. AR DL+

Jayo L35, T3, BT 3
5-1. RoboDesignerD¥E

*ERY FOBWEIZ ABHIIC, Hio TEMRThERSHNT ENHD X
T, T EDOXIHMEMATERY bAFIHAZEHLEL L S,

**RoboDesigner (3> FI—F R — FBAHL LR > THEENTVET,
DED, AV =T R— RO SDIFTE A=Y HEH DT TIN,
E3R5> THRDONAZIONENVDTLEIN? £, ZhE
HELEL XS,

***RoboDesigner IZ(3. 7117 F LFIFEEREE Aruduino & U ArduBlock f;
CNC Scratch MY L TWVWE T, £33, ThoD 71l T LHFEER
BT, ERONE (Tar/I L0 ) ZERLET. 2hZz.,
v bha—IR—RICEEXELET,

programed, measure and control

NRvarvearyhrao—IR— ROEFIC
X, 2 BOOEEND D, HIWIZIS U T,
CELEREI NERTET,

@ Scratch 1. 2> Fa—>R— K% USB
BRUlcEF I R—FRELTHFIHLE

28V AVH 5,
arv hao—3KR—Fic

I, TaFILOHEIEVI AL —XTHE JossiesExss

WTEET,

@ ArduBlock (3. vV aviaryro—IR—ROEFEEN LT, TRy
MIERELTETET,

OS5k, aryra—IKR—FK
3T, ard I LUz
TEarHTcLickEd, #
Bk, Bk oRsic, vy avea
v ha—5R— K EDic USB

r—Ih T Bz LickD F 33V FA—SR— FHSE/II—VIIESH S
IL, arvba—Jiid, VYD SDESEABZTLICEDETDT,
DUESDTITH, HERN LG EDK S BRI ELEM?

The construction of RoboDesigner

*Before entering making of a robot, We
have to know. We'll learn by what kind of
mechanism a robot moves first.

**A controller board takes the leading part,
and RoboDesigner consists of it. In other
words, each parts are the reason which
moves by an order from a controller board,
but how should the contents of an order be
decided? First, We'll understand that.

***Program development environment
Aruduino, ArduBlock and Scratch attach to
RoboDesigner.

First, the contents of an order (Program.)
are made using those program development
environments. That's forwarded to a
controller board.

There are 2 kinds in a connection of a PC
and a controller board, and it's chosen which
to use according to the destination.

4 Scratch can confirm the movement of the
program used as a sensor board by a simulator while
connecting a controller board.

@ ArduBlock removes a connection of a PC and a
controller board, and a robot does self-control, and
can move.

Thus as a controller board is programed
independently, instructions will be given.

A USB cable will report live between the
PC and the controller board in case of
transmission actually and a signal from a
sensor will also enter a controller, so it's a
little different, did you know what kind of
thing an autonomous type was?

Ry FDIER
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5-2. RIRDENFH

1. ATEEDF I S 7A DD T, RSO 5A0

TLEIFHRIC, TRy F O 2 E X THE
ER

2. BlE LT, e A2ty L, il > 9
RISUTHEAEST B 0Ry b 2EZTHET,
HiEZ I 2DTIT MO F TR TA(+E2AF)
P2 Al Ffi XD 2y F P EREIC 7S
DEI K T T LIRS HDTTH
5, USBHRix 7 —7 )V E R EITIED T T ( FRRIC

g ERENLED),
3. BE—ZANDEPE UTHEMR Y 7 AL HET
ER

* Y ba—FR—REZTTHAUIUSB 7 —7 )V AEREBL TS
VAV hSEFEMEEENETO T, HERITELRDADE
I KERE N EES>T—XEFMhT eEIFEMNST
¥ ha—I A \DOBEFMHEGDHET T, Z ORI D XS
TR U T,

4. T E5OMNZIEFRIE>THWEXLL
I B RHERMEZ DIRNTI X9,/ av
TERR LIz a5 L& 3y ba—IR—RIC
HEELE D,

5. BEEME T LI5. USB r—7 Ui, av ra—
TFR—REHOEN LU TLERWE T, HEE R LIS
=TI DE->TVSE TRy hAHIKE
JNT =T IVHIREEIC 720, 1Ry FOTTENIC
HIRDDDET,

6. Chud./\Varearyba—IR—RZDEWN
TWBUSBT—7 )L 7247213 TOK T9,
Tl Ay ra—IR—RicinEEn7nrs
LRI LET,

7. 707 LN EITENSE F9. avia—T
WHFT Ry 7 RCHHEDESHESN T, F
7 ( ZAY) Dt T AN ads LE 9,

CNT TRy bDETELE T,

8. TR hAVE o LHiEZHIUT TN L BECSD
Mo TCEYF R TDAAyFHAD SN
aYha—IR—RIEENEK T,

9. BEIZ DM Ry F I hBESMN AT
DT, HEENIYOEDLOE T, SEIX. aV b
O—o 56X 7 Ry 7 A EDE SN ELN
T REEEIEIW O I HERD AR LE T,

10. ZOEINC, LY MEDESICHHOETHRY B
ZEAFICEES R AT ENTEET, IRy MUEIC
SFREABUE, o VIRERRE, 0 53 T DR
BINNT Y ADBETT, I & TI—LWVHFEE
EHAHINT ORI Z LELL D,

[ 4: 18R

WK 72 FTRIGR ()

05’]_"

‘ avbO-FH-F
v

5y FesT
v
FTHI IR g

E5aybao-38—Fic 7E\’77L\Eimi

By 72 *7HRYIR () 3

avkE-SF- K

EU

D

FPRIGA (B)

B 6:USB 7 — T ILE Y BT

FFRYIZ ()

&

aAvra-3R-F
TR 5P
gt

FTRYIR (H)

TRTRY Y AIHEDES EED

FTRY IR (K) 3

FTRYIR (B)

E8 2y FLUHNSDESOAS

FFPRYIZ (\

j/H:I SHR—K
S 2y Fevy
.

U

B9 F7 Ry U AKEDES&ED

An actual movement example.

1. The explanation of the preceding clause
is summarizing, and it wouldn't be under-
stood well. Then, actually, the person who
considered the construction of the robot
may be easy to understand.

2. The advance is continued as an exam-
ple, and if a contact type sensor reacts, the
robot the younger generation does is made.
Because a robot moves ahead, I need 1 of
touch sensor by which gearboxes (+ tire) are
2 and a contact type. I also need a USB trans-
mission cable for you to upload a program in
a robot. (When moving it separately.).

3. A battery housing is also necessary as a

power supply to a motor.
*When it's only a controller board, a power
supply is supplied from a PC through a USB
cable, so electricity enters a substrate, but
when moving a motor using the big electric
power, power supply to a controller is need-
ed from a battery. Its construction will be
such feeling.

4. Then, we'll follow the signal trend in
turn. A blue arrow line is a signal flow. First
the program made by a PC is upload to a
controller board.

5. If transmission ends, please remove a
USB cable from a controller board. When
a robot moves when a cable is connected
besides the transmission time, a cable is an-
noying, and it takes restriction for behavior
of a robot.

6. This just removes the USB cable with
which a PC and a controller board are being
connected, and is OK. Then, we'll execute the
program uploaded to a controller board.

7. The signal which is an advance first in
a gearbox from a controller when a program
is executed, is sent, and a gear (tire) revolves
in the advance direction.

A robot moves forword with this, doesn't it?

8. That a robot is keeping moving forword
all the while, the switch of the touch sensor
runs against the wall, and enters, and a sig-
nal is sent to the controller board.

9. A signal ran against the wall and entered
at touch sensor, so the previous younger
generation switches over. A developing sig-
nal is sent to the gearbox from a controller
this time, and a wheel revolves in the direc-
tion just now though.

10. Could almost all movement be under-
stood? Thus you can make a robot move
freely according to the signal from a sensor.
There would be a lot of ones of not moving
as I thought easily of course.

The overall balance which are airframe
manufacturing , a sensor sensitivity adjust-
ment and a programming, etc. in robot mak-
ing is because it's necessary.

A challenge and failure are repeated as
there is also a word as a try and an error.

We'll adjust it repeatedly.

ORw b DIER
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6. ZIFIC{EoTHLS(EER)

TIEERINE>THE T, LA L WLORBHICTRY FORIETE
FE5F Y T RBUSED TETVBEESTE MIHTDANITIE,

ETHELWL!

FIDTDONFE A2 LTZEWVWDMNEEAEDNBIRNTETLED,
HEEWANAHDET D,
(1) a2 Z LERLY 7 b Arduino ICHEERFINH B,
(2) HimE HEEREIN DB,
REDNETONE T EBAA BT EFHIHEIC I NTVS, THR
w b DL A | DEOIHENURENI TRy MIBEWETE E3H, BED
Lo TWiRITNR, 2N EOFIEIZEDITNTLE D,
CDE T, RoboDesigner DFEREZ IR IC A LT, IRy e HIEIC
FhTLZEINHI T EMIRLTNEE T,
6 HE T EZEE L5, DU D, Ry hOFHMAT T, fHiH
JiEEEE LE T EFICR > TOTE BT OB EIINCTEDETD
T DA ST TVEXLL,

6-1. N\—YDIHITTETOT S LEniX

WEZD BRY MelEoTE R T HTENZTETC D5 HEW
TL&D.TTT XK, —HDE M2 E > CHREEEZEL, / S—Y
DB THZZELE T TN 5. uhy M8 Tary o L%k
TER LSV aAY e T d I L2k § 52 H L LES. TN
F B LR T R HEEAR LTI AT mBEIRTPOHLLD,

REREH: IN—Y DBHFHITCH. TS LOIER. S E BB
RERER /XY 2>(Arduino-IDE BN > A b—)bEnfz/ v )

O hA—Z AR —K(RDC-103) X 1
+77—RKE—42(RD0O-502) X 1
AN\ —=H)Iov—TFL—hk X 1
B w7 A (RDP-8093x4P) X 1
A7aUSBr—7 b X 1
B3 &) X 4
E A (M3 X 6) X 8
E A (M3 X 10 CTEEHM) X 2
v H(M3) X 6
1&g A X—1F (M3x10) X 4
(RDC-103 (CEXIMSHF CTHBHEDTT)
TE: RZA/\—
FvihEL
SIFRF

D e —"
QO = =—

Then, We'll make. (Experiment)

Then, We'll make actually. But for
the person how much is who for the
first time even if a robot can be man-
ufactured most easily, and he says
that half is made of the kit which can
be moved already

Very difficult!

The case that a first person knows
what to do almost no. It's well-found-
ed variously.

[t can span product accessory in-
structions of course, “We'll make a
robot.”, when making a street, the ro-
bot which moves can be manufactu
red , but when not understanding a
logic, We wouldn't have the chance of
any more development.

It'll be studied whether it's what's
thing to learn the function of Ro-
boDesigner in turn and move a ro-
bot freely by the reason which says
so while supplementing the part lack
of the explanation on instructions by
this text.

Assembly of parts and program
upload.

Even if a robot is made suddenly,
it's often learned too much and we
aren’t known well.

So first We'll manufacture laborato-
ry equipment using a certain part and
learnhow to put together parts, and
We'll learn to make the program to
which a robot is moved and forward
a program from a PC.

This is most basic and is the most
important thing. We'll do until the
end certainly.

ORw b DIER
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6.1.1. fHIITHRDIE R

RoboDesigner D/ 3—Y 72 {i>T, EEREBEZ AV TR I AT
ZEEICVK O DEFEEMNDZOT XTI ZNDSHHLE T,
CTTRRDRANCHZTARLLDIE,

1.\HI TS END

EWVHTETT IRy FDIS—=VE FENTTAF VI TTETCNET
o, EDEDT AR BENTLENE T, X5T BIC, hniEh
7Z2EWVHTETT DD THNWVD T, RN LU TIES>TLIEE W, 1
NBZBWIERE FEDIARRE T/INTGINTIZ->5TTMELTI( Fiz
HANL TN NN ETINER), CHUTHEICHFELTEWTLEE
Vo X2 E P TI DT,

2. K THNcFTHZDLEER

BARD Y a— LG END G EDRDOETATH ED NFTEEDLE
T Va—AZRAENNEETHEEL>TOHNTI ELIHESL
TLESTCTENELG>TLE B BTN T E N,
KOS RTA Y —DEED B EEDE T LTI EWN IRETE
EN=YDENTLEOE T, BARAIC AL TEENE{/E>TL
FolL TR BEOFRELT EMZINLTHS

TNWIIKTHED
IKTRNDEENDEVSTE FHEIThNT BTN S DI, 50%
PUR DHERTS (ANTCE XKD T DY) AKDERRDMIC A>T 3
—hL7ED. ESTTDTZDNHERE TS 5 UTE BIRRDO MK
FNTVRIINESTLEIDT R a— L TEINELZE>TL
FIDTI LT ENWZKTILI - T BT &, dINEN
ZOTCTHLEINCIRBTENHZHDTT,

TeIE U RiE D FEIL DT HIBZRD TR T EL,
ZTNHENEFHICELDTI D,

3. MBRICEHLIR

FIARDICZE>TVET DT, TNEDICHESICH T 2 MENHD
XIMWHBEVICOEVEENBZLEDNHLHDTHEELTIEE L,
TFRZ21To L T FHFERZHDIATZVEIICAY SR EIREN T
IS AEZERIARTICEE G2 fil > THES 2 L TH TR LE I,

6.1.2. RERREDFHIHITT

FF.AN—F) oy — T L —MNIZENTFNONR—YERELE
T EDIS=Y ST TV TERWVDTT D, mAICE—ZMBH
HUTTHBEELEIoE—RIFHAMASTVEITDT MHHTES
IONTEROAAN I TEETITNET,

- L&
L]
- s & =
2 ©

ML TR R D —ADRICA > TVET,

Careful point at the time of a system.
Laboratory equipment is put together
using parts of RoboDesigner.

1. If We finish too much, it breaks.

Because parts of a robot are made
of light plastic, if it's tightened up
tight, it breaks. In short it's said that
they need the power degree.

It's slowly and good, so please mod-
erate and make me the power. It’s lack
of tightening up and would rather be
dispersively (It's because it's that it
should be put together again.) rather
than it breaks. Please be always care-
ful about this.

2. It's an electronic component, so
touching by hand wet with water is
also prohibited.

Wiring short-circuits and some-
times breaks. A sweating person
needs attention. Such as working
while drinking juice, it's outrageous.
If it's wetted, and it doesn't move any
more, please wipe it up quickly. If it's
wiped up, please dry by the style of
the ventilation of a hair dryer or the
breeze from an electric fan, because
a hair dryer is ventilation, please be
careful. If it's warm breeze, parts
break.

By the way, when having not moved
any more even if it's dried, a battery
is washed with clean water as the last
means after I take off.

Even if I say that an electronic cir-
cuit breaks when I get wet with wa-
ter, the moment I got wet actually, it's
less than 50 % of probability that a
controller board breaks.

Water enters during wiring, and it’s
done because of short-circuiting and
rusting.

Even if it's dried, the trash includ-
ed in water during wiring is left, so
it short-circuits after all and doesn't
move any more. So when it's dried
after it's often washed with clean wa-
ter, trash comes, so it starts to move.
But, they're the last means, so please
be ready.

3. Please be also careful about static
electricity.

Over-the-counter IC is used, so
there is tolerance to static electricity
to some degree, but when it's too ter-
rible, there is time which breaks, so

e s o please be careful. Without putting on
OF7—ke—% 2 slippers so as not to amass static
O&AYRA—)L 21 electricity when working, before
Oaxsx—{E—2r—701 2K beginning to work, I'll finger a work-
O=wrbeE 2 1 bench and release static electricity.
OE%*Y M3x30mm 4 A&

OFvk M3 4{d BT TR Assembly of laboratory equipment.
ORw b DIER
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6.1.2.1. ¥ 7Ry R$AITT
FTRYIREEEXNRTIERLE T,
( 1 ) ?WVQ—HYN [Assemble of a Mounter]
F7—RE—RIIRT 27RO ITE T,
REDOTZDWO I TWBRIGEEHOX TN, ZDGEET Yy M LT v I Y
Z—DFMMEZRKICEDE TANEZTIIZEN,)
(HTEAT7 D EZANTOET)

UV Z—H R ITAED
HOXTAHKDRI DT
ZWERR L TN TLEE
W FEARFRC 7R % K ITED
95

VAVAN T RUUR—
Nut ] = Mounter

1%

HARPINS I %
EUARET, ﬂ‘ﬁ M3x30mm  FN/NFRY Screw

( 2 ) 9’('\77_'-\’],_”/0)?'@37‘%37‘ [Assemble of a Tire Wheel]

Geared motor assembly
A gearbox is made by
symmetricalness.

(1). Mounter assembly
Mountinghardware (
mounter)isassemblyin
the geared motor.

Down view

Side view

SERAh 2 ETEDE TS

Finished goods: 2 are made.

# DE—RHTHE S A— VDA EMY
L DS ADEET,

7Ry ANERE
TR ) A in A
VI EELfZE

AN

OJEILR Il AN
A=V LIARE
ER

OFAZIC. KD XN, Tl KO 7Z2
BICHTTCEA Y2 B FOF T

AR TERA—IVEEW S
LTzU B

FT7 RV IAERA—)IVDRIC
FGUFNRNYF DI LiAH,
FGIUFRYF & Pp->{bk C

QT KAV E EANREX
-.é—

SATELAHET. SFTHILRD, 21 Y2
BTy T MMM TENX
95
RA—IVORIAFAK Fig Wheel assembly
Oy R OfERR ROBOTECH [TD.”
Robot/ics A3 em "
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6.1.2.2. > bAO—5K—FHEEER
a2 bua—33R—RRDC-103 DEZfil>TLZE, FIFITS
ERNE T EMRICER A A SNz D E RO & B EMN DL
FAHLTOET, CTTEERDII,
ZOFEFIZN—HIVTL—MIDIFBEENDTENDS
EWVSTETI DO KED L L F 7T 7 DE Iy GEMRCE I D ZEE) HY
(% 7L — MR U BN THRERDIEL TLE VW E T,
ZFTC FIFIDEGTIZG (HEHEER IO EE) BREA 2T B KICH
DT E T BRI DI AR—T Z AR E T (B ORHIDET). T
9T BE AR NRHEZEoTNBZD T, AP ENSTLIZHDE
BA(E>TEHOIART EDHENTLENE ) 5ETIE10m AN
— R EATOETH, EANC DOV TWBER A E CRENRE T 55
FlFAR—=TZELLUTIIEE L,
p— e o— =
M2 EATE ®RTAN— O FyhRI1/3—
T MO TOEET, R VOBRDAIFIE, ® RS54 8 — T E T, X
R—YWNITRBGEEE.FYERTAN— XIE, TIARF TR L
T, B AR—HHD I
COEFH T BEEDOAMEICH 5 AFEFTD7UC T M3x6mm TR A —
PM3x10mmZ [EDTLENXTARATNDE . HETHNIEOLET
M. HEDEDIFEDTATLERIE  ERMEINTLESIDTIFEIFEIC

LTLEE,
4 DOREIICIO B 7T,
“Sr-

FY/AR—Y B

6.1.2.3. EERBEHAI* 31T
E—ZEHRFERFHCEBREDBEI LAWK DI, XAV 2 HITE R TR
DSV EDE T
H DX ZBEITHAILTTIIZEN,

=T —IN\F 7 —RE—ZHUT
1. GRDOFRIFRD Y v — T L —MIEIC, F 7 — R =2l EH R Y
THOMNFES, (52 D AT TAh )

(SRS (A%
“m - > &4

SEEEEAR VI — T — MR L T E T
KETENEVDTHAEEVEIICLTILEE,

2. VURBICSI A2 U 1 &9

e S fF %X
Rig A X—%— M3x20mm Ak

Resin spacer

FARERXRY M3x30mm Ak
Bem— | | ong screw

FEERIE ST RIS TV R A —)Lid
SR TVETD,
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2hRZLATIRLUTHELLD,

BREDEND T, ZDRFEWVTHET,
6.1.2.4. EERFEDER

CER(UNINEZ PN =S E AN

I THTET LI25 . U EEEE OB T _
F9, SRl DO EEEB THT 5013 HiTTd, Fh Al Lo

i RV AN S OEHRLAEIC D ET DT, BET4 Lo
ERTORARD BN IR DE T, [11: B OREIG

DG

EEICOERSHR

EFT7—RE—& & M1 axrX

HET—RE—&o M2 ax7% |7

F7—FE—RIHEREN TS
—F@A) fehiarrx2—H%

BUHIRYIA & VI axI2

FRY 7 ACERENTOS
—F@2A&) Fiiaxr2—H

AVaY & aAVa—F 48—

BT
FaiR
jERiL |
E—23—FOEYfSF
RO N

a7 2 LE T,

COE—ZRF T DIRWTEHICE ST
TS S ENCRIUS 2SI g
IR LR D . Vv R
IR RETAUAALT EHELET,

HFT AR ZITOEL XD,
F3E ARV A—TR—
Ml . GE—XEaryra—IR—

RD
ROM2

BHRYIZADSDI— ORI

T BEMR Yy AL aY  a—TR—

LTWVET,

R Y 7 ADBRUE IRE R T RV Ty
F@@c:\%%‘/’mb@@c:%ﬁbi%
BIROO—RZ2C DR E, —F

HTlNHBDTTS \tt&r@jwé%f@“(
COFy MWD ET R NESIcaxry
Z—H I L TENILWEDIETETWY
FITHFENINERCEICEDOIEHVE

Hh)

WD WEEFEMAEREEL, E%Fﬁﬁﬂz%@‘%&%ﬁb\ow DEETEH
LETOTHELT FEWV OEWEE

BT 5T ELHDET,
SR RO IR PR S5 &SI L

A FERA

MRy 7 ADRIEMN T U120, B 7
W DIRNWEEESRBDIEAS?, ARTZ—5

TLIZE W,

HEh

IA-8USB 7—7 ) LiEsk:
)Ry ayearrya—o5=A427aUSB 7r—7 )V R LET,

INV AN RIAIN—= T RDOA VA=)V "7

Wi LE 9,
* Windows D

. USB R—

ROVI ZH#i LEd,2C

XA27aUSB r—7)V

THEATT,
T DL ONBBDTHELTIEE, Yy METEO BRI IR

© am D

L__

(ZEMDFHERCKDE

STAALNCUSB r—7

FZEIZ RIAIN=Y T DA VA=)V DRETT,

HIRHEH 92 USB 2 LIARNCIE S — )L ETHEZIED . Z DA L TR AN
—V T DA VA=)V 7o TEEX T MDAIAL

2 ffi5 & EITITIES T3 A& L TWindouws iRk
L. EBICF DA TDRIAN=V T DA VAR -!-
—IVHRELEDFE T DT ERELTIIEE N, et

PLETC S E DBIRRE T LE LT,

BCARIC HE O AN,
TEEW,

£951 EERRLTL

Wiring of laboratory equipment

After your assembly has been
completed, please wire laboratory
equipment. You're this laboratory
equipment and it's 2 to wire. And
we also need wiring from a PC, so
we need 3 points of wiring in total.

Installation of a cable from a bat-
tery housing

Next, V1 of a battery housing and

a controller board is connected.
It's attention here.

A power supply has @Plus and
©Minus , so please be careful.

When a cable of a power supply
is connected reversely, it breaks by
blow, so enough attention is need-
ed.

(We decide not to link this kit re-
versely in the connector system,
and, it doesn’t break, seem for, it's
done, but a change doesn't give an
instruction to a necessary thing.)

When a battery is loaded while
connecting conversely, and it's left
long, a battery is also exothermic
by the condition by which a power
supply is off, so please be careful.
When being terrible, resin of a bat-
tery housing is transformed by fe-
ver of a battery.).

Wiring of a battery housing is red
and black.

Red has been connected to @ of a

connector and black has been
connected to © of a connector.

[ suggest you connect conversely,
will it be? Please hold a question,
take a connector part apart and ex-
periment on a reverse connection.

It breaks.

Wiring

If wiring ends, please confirm the
color accurately.

Above, wiring of laboratory
equipment has ended. In the mak-
ing by which wiring of MicroUSB
cable with which a PC and labora-
tory equipment are connected is a
program, after We initiate, We'll
do.

Please confirm whether it's with-
out mistakes in wiring again.

ORw b DIER
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6.1.4. 7055 LOYERL
T R aRy "B 7207y LEER LELED,
RoboDesigner® 2> ba—oR—FiE /NEOaVEa—22NE LT
CZFDAYEa—2HOTOT T LEERT 50T, T TRED
1 DOHbET, ZFEZE. Tl I LERRATLELES?

1. a7 S LTl I3V T eMEILEICTESETT N HEIZED
KR EDhEHAE NS LI DI EBVWET 9. 0 I L EZ
BENC 1T DHI>TEIETNRESTENCENDHOET, FEZd. a0
a—Z&iE, BEDETIEEN

2RFZEZRE L. I a—R T3 THAK EFEATHET, &Y
m5. av¥a—2EE . 526Nt > T BMEIHREZ S E T
I M SRS T, I CLEHLWVEIEEZ . Ho L WHMICETE
LTCLEWVWEX T, ZNEEITERZHENNGZETENEHE T ET
B TOOOKETEZ MEREDIRE | L WS TEDNRRICITA ST
T.OOODEDME HENDE Z TR N EWVIT TR ND T, Z D, GtERD
CeHETaTSLENG. Tay S L EELRCEE TSIV T NNE
T HHICE AR, AV a—RIESR->CEHE TN IV EE N
WA T a7 S Liabl 9, 2070y I LT KEEET Z->EDE
ZUE RO F 2 DN O INIR TR ENE F 9 (FhE M AM I ENTL
IO LD L. T ay I L ERES L. Eole{B&E T A Flz.mRy
Yo h—In I 5 G a2 5D, 90% N 707 S LTI EA
IFRICEETENT T K2R/ ETAHE5TIE. ESLEIEENTLLS?
TIhD, Tal I LONEZ BSHERL EHFHBEEZITHICLITREH
Rl DTY,

3.CR.BEETa T I LOER. DFO 0TI 7 2T 0ELELSRo-
boDesignerD5 &, 7177 LEFH DO/ 7 FArduino-IDE,Ar-
duBlock, Scratch O3FEZESTIERLE T, CNHABNE LWL
A—REE(IAT I LR T B DEE) EE LN ERHDEL
P TN TEH D EOERICT T I3 T RITAE T,

F3FHEOT ST LEREBEZ/SY ANA VA=V LELEYF
DOFNEE IDE-DISKDH D A > A —)UA RIDOFNEPDFZ SR LT
TEE WAV ARN=IVIE T LTe6, EoZFLMERICEDEL XD,

6-2. Scratch© 7055 L8
6.2.1. Scratch #2193,
1. windows D5
[WinScratch1.4-stemduO1]-->[Scrat
ch]OHdD, [Scratch4STEMDu.image]
% . [Scratch.exe] (JHEA< —27) N\, KT
7& Ry U CEFLET,

2. Mac OS X O5:
fidi&t U7z [Scratch_14_for STEM Du 01]

Making of a program

Then, next We'll make the program to move
arobot. A controller board of RoboDesigner
has a small computer builtin and is the rea-
son which makes a program for the com-
puters, but there is 1 problem with here.
What is a program?

1. A word as a programming is the word
heard well, but We think it's little to explain
what actual condition is. First before con-
sidering a program, We have to know 1.
After all a computer isn't a box of magic.

2. The university person concerned is
calling “calculated machine’, not a comput-
er.

A computer is because there are no other
ones in the machine calculated at super-
speed simply with the system to which it
was given. Very difficult calculation is cal-
culated suddenly, but it's presupposing that
someone gives that an arithmetic expres-
sion.

In short someone can just do to say “ ©OO
repeat calculation 100,000,000 times.” eas-
ily, and has to consider a part of OQO .
The arithmetic expression is called a pro-
gram. It's called a programming to make a
program.

Briefly speaking, “the contents which de-
scribed how to calculate in a computer” but
the reason which is a program.

The part which is a machine this program is
very important, and when saying clearly, a
little, it's irresponsible, it moves. But when
We make a mistake in a program, it doesn’t
move at all.

When having gone out to robot soccer,
90% is a program for ending in a draw.
Soit ‘sthat it's very important to understand
the contents of a program well and adjust
it any times.

3. Then, We'll do making of a program in
other words a programming right away. In
case of RoboDesigner, a program is made
using 3 kinds of exclusive making soft Ar-
duino-IDE, ArduBlock, Scratch.

When there is this, it isn't necessary to re-
member difficult computer language (the
word to describe a program). Only that can
be programed quite easily.

First We'll install 3 kinds of program devel-
opment environment in a PC.

Please refer to procedure PDF of*installa-
tion guide” in accessory DISK for the pro-
cedure.

6.2.1. Scratch is started.

1. In case of windows:
[WinScratch1.4-stemdu01] >drag and drop

@EIHOD\ [Scratch4STEMDu.image] . z does and starts [Scratch4STEMDu. image]
7“ }1/7]) W 7 L/TE@J Li—a—o in [kS)cratch] to [Scratch.exe] (cat facial
mark).
2. When it's Mac OS X..
[Scratch4STEMDu.image] in arranged
[Scratch_14_for_STEM_Du_01] is double-
clicked and started.
QA bOFER _46- < 1nPan ROBOTECH TD.”
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3. KT IE HHEFEDREZ LE I, Scratch DEIHMHAZIEZL L, L&D 3. First, a use language is estab-

R a— NN—DEEIEDRA = 1 —CRELIEN lished. Please confirm the screen
- ° structure of Scratch of the next

@ page and establish it by the menu
DT7AAV IV Id R, | FrbzidiEd 5 (Set language)| D7 of the linguistic setting of a menu

Y0 RN E T, 50 FHIEE O SFAMERENTVET, bar in the upper part.
(HATEDRE, OB ERIONIEAT 1, WF R ST HAR 0z When an icon is dicked a sub
O DENEANE D) wmdoyv of [ (Set language) which
= " ° establishes a language] shows. (In
case of Japanese, transcription of
6.2.2. Scratch EE DS 2 ways, “NIHON GO only of hira-
1. ENTWARFEDORA = a—E APV T (TaF I L EEO—FE I gana and “Japanese” including a
Ty LFUE ) 2R LTI E, Kanji can be chosen.

SR e PR

Gahasa Indonesla

e N i I ET=ZEI Y T-5-u @ BETE
s Y =R E-9-&4 076
{RIFTD :;'.:‘; TR 2
(wtz ) | sEmovces.. TN T78 a4 906

wn rm———— L T
TV IORESHIAD. .. £-a —:Ijﬁu[-;fj:?'ﬁ!.%x'_f;b F-B—m)§0 = [

5
R1F

AT EEEHT .. .
= F ~ 8 —m ol #5F

JOVDIMOAE...
(&7

- T T TN AT A b=

INancals
INancals (Canada)
Galego

Terl | B | it (ol o b -

Hirvakskl — o
It:lr:ano XIEEE%?&E@‘% (Set language) |
I

Kinyarwanda
Lletuvly
Wagvar
Hederlands 0
Horsk

Polskl

Fortugués
Fortugués (Brasl|)
Romana

Slovak
Slovensting |
Téng WIEk
Tlrkce
suciml
svanska
Izlenska
CAinvika
Lrrarapcki
MakKeloHCKH
HMoHron xan
FYCoKMI
YEpalHcbka
ooy

iyl
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R

BHLEWTOYIICH—I N ESTTEI Y7 ELSEORET. ity
FOJSLTIVPABHLTVE, BHNOBRTEEML TEHRE

RS YUTIVAT v F R o
WCHET [T 7 AV [FL] = =
A=/ 1 R L B
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TvFEHHET,

CHYTVICTFRMA T, MAO#E 292 X7 v FZIFR LT
HELED, FERLIETZ A= g vid [REE—F] TL2H
MZRTHS Z EAARETT,

LTV ZA—=T3

1. A sample sketching will be held. [File]--> [It
opens.|-->[A project is held.]--> 8 kinds of cartoon
film is prepared in [Animation] of a subwindow
which clicks [example] and appears, so something is
chosen, OK, We fix by a button.

2. A program of a chosen sample sketch is read
and arranged by a program area.

3. Blocked "green flag" is a program execution
icon.

4. That there is a stage in the upper right, green
flag is also a program execution icon. The next red
circle mark is a program stop icon.

5. Please use [execution] and [stop], repeat a
program and carry out a cartoon film.

6. In the program block is [Wait for 1 second.],
please change the numerical value.
When We move a pointer by a mouse and the
partial number with a white window is designated
and clicked, the number can be changed now.
If a number is overwritten, We press a [Enter] key
and fix.

7. Other sample sketches will also open. There are
also "Mya~" and a sketch which raises a cry.

8. We'll make an improvement on a sample and
make the sketch which does an original movement.
It's possible to judge a completed cartoon film from
full display by "announcement mode".

It has been already accustomed to a program
creation, has not it?
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6.2.4. O FO—5K— F L iEGEE

Scratch CTl&. 2> k1 — 5 KR — K% Sensor-

Board & U CHRWET,

6-2-4-1. Sensor-Board DOFEE /5%

1). Uy a o]

1. A~ ra—35K8—FRDC &NV OV
(PO) o LET,

2. [PCI>IN=FRTZT|D>IT/INNA AT
Vv —|>bIR—F]T. COMF
SRR LET,

(2). [Sensor-Board I #& %] Scratch @ 7’1
TS5 L% ba—STRITTES LD
I 27T RDCANRT wFEEEA
#. Sensor-Board ICiELF 9,

1. [Arduino-IDE] > [ X 7 F v F D] >
[STEMDu] > [Type_1] @ [ScratchBoard.
ino] ZF&E X9,

2. [Arduino-IDE] > [V =)V > [V T )L
R— bk I THFAN2 COM FEICEEL
1‘3_0

3. Arduino-IDED 7 J— KRR Z (=)
7w L, A4aYKR—FK (RDC)
ICHZARET,

4. BEARCHINT B LAy E—IME 2

RENEKT,

(3). [Scratch TO#EHLEEFREZITVE T,
. oy -Juy s E2ERL, 7
Vwrg 5L, AZa—WEHNET,
['ScratchBoard B itk 7z 2k | 7z 241
L. Z7VUw 73T LET,
2. A7 —YIC [ScratchBoard B #H #
MHELET,

il

A505 - W

LE |

-} ol

Fe | 0]

L5 0|

H i | @

r [ 0] e T e R b .
. o] : AR ol Wi ot B o il

3T

3. [ScratchBoard Btk 124G 27 U v 7 L,
[ ) 7)) USB DR— 23R ) 7253
W5 zL, WER—F (COMK—F]
DAMDPEHENET DT, AXRTHBN
COM HZHHICHRELE T,

CBERETTITSHE, TH) - TA
AL, R—=FRERE DT —
Z—ENFRENEK T,

*RDCDATA X =T NFN L THET, B/ X571 X —
BUENZ L LT,

| T I— AR RN FRET LELE. |

Controller board and connection
experiment.

A controller board is used as Sensor - Board in
Scratch.

Initiation method of Sensor - Board
(1). [Preparations by a PC]
1. Controller board RDC is connected to a PC
(PC).
2. |[PC]---> [hardware], the COM number is
confirmed by [device manager].

(2). [It's set as Sensor - Board.] Please
write a sketch in RDC and set it as Sensor -
Board because I'll can execute a program of
Scratch by a controller.

1.[Arduino-IDE]--> [example of a scratch]-->
[STEMDu]--> "the one of the Type_1] please
open [ScratchBoard.ino].

2. [Arduino-IDE], please set as the COM
number which checked [tool] in [serial port].

3.Arduino-IDE upload key is clicked and it's
written in a microcomputer board (RDC).

4. When You succeed in writing in, a
message is indicated.

(3). [Preparations in Scratch]
communication setting is performed.

1. When a sensor block is chosen and right-
clicked, the menu appears. "Of a ScratchBoard
watch board, indication" is chosen and a click
is executed.

2. "ScratchBoard watch board" appears in a
stage.

3.When "ScratchBoard watch board" is
right-clicked and "of a serial or a port in USB,
choice" is chosen, a communication port list
shows, so please set it as the checked COM
number.

* When communication setting is completed,
"off"--> changes into "on", and the dater value
of the sensor with a board is indicated.

4. Use preparations are done, so it's a
confirmation experiment.

* Please change slider-of RDC to left and
right.

-> A watch board/a slider - a figure changes.

* Please apply light to a light sensor and
change the strength.

-> A watch board/a brightness figure
changes.

*RDC is moving as ScratchBoard with this.

The sketch which includes motor control,
Excuted, make, when, a connected motor
begins to move, so please be careful so as not
to drop it from the top of the desk.

ORw b DIER
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c TA MUY ALY T TEBZE I THAETEER / HS X8
ENZELLET,

« 2N T, RDC{Z ScratchBoard & L TEIEL TWET DT, E—X
HHE E G Ar v F oI TR L, BELTVSE—2AF)
FHRDEITOT, HDEMLSEELLIED LAEVWESICERELET,

6.2.5. 27 ) 7+l %={ER L TEMERER
(1). ScratchProject O Example4-1 ZFWTHE T,
1. OOty DED 3 hir%k FX'?/( A— | ICEIREELE T,
2. TORZV T FTEAL— LML
T—VEBIKEEINTVS Ik
BOfE] 7w I LT, A7V
TR EEITFLET,
3. Firrhik, FAEMERTHENE
ERS
4. RDC DA A R—=gh L TER
ROBUEERBIZR L TLTEE W,
5. RDC ® motorl ICHEFLTVWEE—ZD
BEN TLEWE ZBICLT, Tays
IN DYAE N AR vL=Y | Ko
MRATEET,
6.2.6. Scratch Tld, #EHFELILKEDE
F, A3V K—FRDCHOMELET,
1. Scratch TiZ, #i</8va> & RDC

ikt U CTERLE 9,

2.RDC OV avigkizs LT, B &
ARG E R &85 & Z1&. ArduBlock Z ZHHL & W,

6.2.7.Scratch fEABFOOR Y FTEZLESXIUT

(1). E—%— it
L E—207uy 73, [fih|>[E—%—0
Ty RSB | 7))y I LET,

2. 7uaw )8y b THE ] VA MIBMNE

nNE9, b
3. E—ZXIZABD 2 R EZET,
4. Scratch £ RDC OE— X i+ matar
Scratch RDC r
motorA M1
motorB M2
2). vry—
1. 'E‘/“j““‘i?ga@S@iﬁ% = m
BLRCENTEET,

FI

£ D

2. By -TJovr Ao
Frv I ANd L LT —
lZFRNB<—7 ), Al
AT—VICREENE T,

3 BEHEL T3 RDC Ot s ote e ZOM B

Experiment on movement using a script
example.

(1). Example4-1 of ScratchProject is read.

During carrying out, the environment is
surrounded with a white frame.

Please change a slider of RDC and observe
the numerical value of the watch board.

A movement of the motor connected to
motorl of RDC can confirm the thing which
moves while changing a revolution into a
program street on reaching "threshold value".

You can experiment on movement using a
script example.

(1). Example4-1 of ScratchProject is read.

1. Choice change 3 points of sensor value to
"slider", please.

2. A start is a green flag by this script, so
the "green flag" arranged by a Scratch screen
stage right shoulder is clicked and a script is
carried out.

3. During carrying out, the environment is
surrounded with a white frame.

4. Please change a slider of RDC and observe
the numerical value of the watch board.

5. A movement of the motor connected to
motorl of RDC can confirm the thing which
moves while changing a revolution into a
program street on reaching "threshold value".

A condition of the connected position and
microcomputer board RDC move in Scratch.

1. A PC and RDC are always connected and
used in Scratch.

2. When removing a PC connection of RDC
and making them do autonomous movement,
please use ArduBlock.

The script which is used much by the robot which
is at the time of Scratch use

(1). Motor

1. [Edit] clicks = [A block of a motor is
indicated.] in a block of a motor.

2. It's added to the "moving" list of block
palettes.

3. A motor can use 2 kinds, A and B.

4. Motor terminal for Scratch and RDC

(2). Sensor

1. A sensor can choose the following 5
kinds.

2. When [ on the sensor - block left side
can be made a check on, Mark who checks
the sensor value is arranged in a right stage.

3. A measured value of connected RDC is
indicated.

* This numerical value is made reference of
the "threshold value" condition.

nEd. & Y —0OE
—— |— N IR 2% 52?
% 03(‘:1%’2_%[/ SV SO W\ LY —0E Em
(M oY O I
EE oY 0N
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6.2.8. &
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(1) APEDPAZ {Zo75 BN THZ T ZX—2 3 Y 2{ED RS,

LR LT, TFVTRS | Vo

BITIND 958K DRL] TH
RLE T,

THE Lo 7256] OEMFRETITOD

T, ST Y —) ZHRHLET,

RIS, THHZ K E> e b D572 T

Irdic TE LOOELI ST 5,
THRINEH~I 21 707 LiE
K2EATHET,

TS LA O] % & 3k

HTIDT, aVba—I7R—FE
HLTWD THEZER Y —) 2F]
HLET,

CIRVUEOB Y P TERZTIEE Y,

2) avra—F FORSA X —DOMEZEHET 5 L., T2 bz
BT Z A= 3 Y EDIRE W,

CATA X —DAEIC KD ITENC AL

ZEZT T I LTIDT, (R
A X — ZFHLET,

. (A5 4 X —DZA{bfH) % Scratch
Board Bi &> TFHAIL £9°,

GtlTTE R TRAREY 7 N B

Zfn, Zt8z 757k LEd,

CAER LTS 7D &, Akl

TEERWEZ, [TarI5 L0l
TV L THROE T,

CTLEWHE] ZRMHEELTTRT S

Lel, BEhzless7nr7 7 L
2 ER L E 9,

(3) TiE. FUEMHRIC, TE—XOBEHHHEIETZ 70T T Lz

Exercise
(1) if entourage become cheerful, make the
cartoon film which moves and goes around.

1. Because it's the question to which you
say "It moves and goes around." as the
whole, compose by "repetition".

2. "If it becomes light." it's condition
setting, so use "brightness sensor".

3. Next "If it becomes light." in the purpose
which meets the condition, "If it's A, 1 is
done, or, 2, it's done.", please consider a
program creation.

4. The brightness around the branching
program is a branch condition, so use
"brightness sensor" equipped with a
controller board.

5. Then please think by the above
mentioned hint.

(2) when the location of the slider on the
controller is changed, make the cartoon film
which brings about changes in behavior.

1. It's the program which brings about
changes in behavior every the place by the
slider, so "slider" is used.

2. Please measure "the change value of the
slider" using Scratch Board watch board.

3. The numerical value which could be
measured, please graph the change amount
using "spreadsheet software" etc..

4. Please make the point of view you'd
like to make bring about changes "threshold
value of a program" based on a made chart.

5. Program "threshold value" as the
condition value and make the program from
which a movement changes.

(3) Then, please make the program by which
a movement of a motor backlashes at the
time of the same condition.

ORw b DIER
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6-3. ArduBlock¢7 A5 5 LEER

6.3.2. ArduBlock %9 %, ArduBlock is started.
1. ArduinoIDE % 1 > & b — )L L7z o fvlaefsiﬁsﬂ’;ﬁiffe the PC in which Arduino-
PC Z#Efi L £ 9

2. Connect controller board RDC of a use
PC and an experimental unit by my black
USB cable.

2. [ PC &R D I ba—FKR—
RRDC%Z<A 71 USBY 7 —7 )V T
B LEd,

3. [arduino-exe short cut] should be
arranged by a desktop of a use PC, so when
that's clicked, Arduino starts.

3. PCOF A7 +w S, [arduino-exe
Ya—btAhy M DPEEENTVSIET T
TOT, TNk T7Vw 79 %L, Arduino
HNEFHLUET, 4. [Tool] of Arduino-IDE-> Please choose

and click [ArduBlock].

4. 1IDE @ [ YV —)V | — [ArduBlock] %
HEIRL, Z7Uv I LET, S
T EE
LAY ol il

+ IJJ—* P

A DM, LB A > 7z ArduBlock T, The left screen is ArduBlock which stood up.

We'll make a ArduBlock program
creation [1] motor revolve.

6.3.3.ArduBlock 7O/ S LER [l E—2%2EEEETHB.

JOvoEEBLTHELELD, SEL. IECHITIERT BDIL.
KIZICE—ZZEREARABITERTEEEE2 70[' 7 >4 Afj_o We'll arrange a block. To make it this time
DEEIFRDKLDICEVET, ' = and first? .
LB 22 8Ly b O ki | covatne o low spocd in the positive
HB { } Uy 7 LTk direction of rotation direction eternally. Th
_ N s y. The
%t‘l'fl If ?‘){%/;j:/%‘l? 474 ”‘g}g};& arrangement starts to be the next.
- —

HROT I LT =V RIC R
SwhZ & Fay LET, icon palette, you designate [repeated (main
loop)] from the subwindow from which you
2. EW 7T A4 a8y ko — — — emerge, and please do drag and drop in a
{ QST = 7 V) v o U Th - central program field.
KT 790 FUnb |
E—X| ZERLPROTB TS
L74—J)VRICFI v 7 &Ry
TLET,
3. Py LiEhbo [ E—4]7
0y ZEME—%) 1, AE—F
255 DINT A—RITIE > TVET,

1. When clicking {Control} of the left side

2. When clicking the left side icon palette,
{STEM Da}, you choose a motor from the
subwindow from which you emerge, and do
drag and drop in a central program field.

3. The [motor| block which has just
dropped is a parameter of motor 1, speed
255.

* M1 connected by an experimental unit is
used, so a motor is a condition of 1.

* The speed is biggest, because the fast
motor speed is PWM value 255, please
rewrite with 130 to experiment with the
revolving speed which is about half.

Please specify the range of a number,
overwrite and fix by an ENTER key.

cE—RIEIEBETER LML &2
HNETDT, 1OXXTT, 8

« A= FRid, RRICHNE—HZ X
¥— KA PWM f 255 TIH 5
A3 SV DEEE A ¥ — F“C%%ﬁ
T5EOHIC 130 L EHEHITH
FL&o, BrpzdipisE LT L -
HEUENTER ¥—THELEd |
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4. 1 THRELEZ [To& (AL —
YTy 7 OS—YAiEICINE
2X2ickayrgse ThFy]
EEMLT, ZBAIH, =TI
EEDIAREELE T,

5. xicT7Aay Ly s {(CH@E )
YRy I LEEZFICEH NS Y
T4 VRN [IUBED] &
HROTB T T LT —)VRICK o
Fw & RawrLET,

6. [ SUREED] #. 3T[E—4]
EREEEEE [Tk (AL —
AN Ty OIS —Y BB
IMCcNEZ LS ICkay 353 E&
W—TRWIENY ThFv] &5
MUT, Bm7ay 2, v—7
I X VIAHESGLET,
*Taw sk Ray 73500,
W—=TRHPKELEoTVEE
9, =TI TS LDKE

4. That it drops so that it may be satisfied
with 1 in the location of parts of the
arranged [repeated (main loop)] block, I
hear sound, and a tile fits into a loop and is
crowded, and combines noise with "Cachi".

5. From the subwindow which shows when
you clicked an icon palette {Control} in the

next, [A millisecond, wait.] Please do drag

and drop in a central program field.

6. [A millisecond, wait.] when it drops
so that it may fit into the location of parts
of the block which made [motor| combine
[repeated (main loop)| additionally, a loop
frame spreads, and 3 makes a noise with
"Cachi", and an additional block telescopes
in a loop and combines.

* A block, every time it drops, a loop

frame is becoming big. A loop frame

changes according to the size of the
program.

7. {It's repeated to dial motor 1 for 1000

IICEDLETEELET, milliseconds in speed 130.} a program has
7.4, ([E—%1%AV—F 130 T 1000 I UMET | < Lk, [§o oncompleed

LROIBT I} T0TT LER LR LT That the program is unexpected, it's easy,
7077 LIENEBETT L. isn'tit?

TEHEMHER D, AL KSEORE T, WoRTIN | s e denert 0 s
A VBETZNEL0RTA—RIERTEL, BHOEVED a0 likeconds 1o set time o repont

IKEIK KO ICHREET 5 T LAVEELEERTYT, by which speed you turn the speed to to
6.3.4. 7055 LTy 70— FEi%E what number to use, and may move to its

concerned street.
1. i F7EhAET
B ZZRTEEZ LETH, T—XETORIEETIE
[\ > TV AIREEDERNHE LW D T, KT 7Ry
I ZADOH I (2 AV ISV EEZFIFHLT
HzTtEExd, DLEfEOS )V EFIHL
TeADEHEDN ATV E LNEEA)

Preparations before program upload

1. A flag is put on the output shaft(wheel).

* The experiment to which a motor is turned
is done, but confirmation of the state that
only a motor is running by a revolution
is difficult, so in an output shaft of an
experimental unit gearbox, using a color

2. \BfER— MHERR tape, a flag is put.
* Arduino-IDE®D [ Y —)L | > XA o )
2 ) O, V)7 g 2 I communictio o okt
JVIR— | Ofckic COM F Sz 1 oy board" setting of Arduino-IDE and COM
LEJ, number setting of "serial port" are done.

- COERET,
[RA AV R— R Ic@T—7,
M&fi COM &5 IC v ¥—7
MONTWVWAEZ ez L T ) ,
e e s e
EFHADT, T REM>Ti%Y . ’
FE Y ) Y S IRELTI— ) % N enek e

* At this stage.
@ mark "microcomputer board".
Wmark "the connection COM number".

T < e e e [ DOIONEE A click designate a relevant part using a
5 TV, pen = *  mouse, and please mark.

F COFHEEE, BTLTILEL, Li : ’ * Please be sure to do this procedure. When
WETRISLOT7 Yy FO— PO TEE yoxe o it isn't done, you can't upload a program. It'll
Tho T—ICBRVET, AT o be an error.

-
.~ i 3. Making program preservation
3.ER T A5 LRTF * A made sketch (program) is preserved by

R D [ &R RO TRTE] O
WINHOTAERLIZR T F (7
aySL) BHRELES,

MELE T YT LE, WOT
EHIAL T ENATRET T,

one of [Save] or [Save As].
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6-3-5. 70455 L7v7A—F

1. ArduBlock @ [Arduino i 77 v
Ta—R]) 27w 7L, fERK
LizRTyF (Fads L) %,
Arduino N7 Jao—R L% T,

7w 7a—RU%AYT v FIE, Arduino-IDE I C
+4+ 5 TEREINT, IV AV ENET,

2. AN)VBIE, Ik AaYv
R—=FNOEZAANIHRED £T,
3. Avbtrua—IR—=KREANT7 v TS

O—RDZEEZLTVWST EEIE

BRI B HEE. 7Ty TE—RD

Bhicaryhro—5R—RDE |

&R (FEON) UAND2 DD
LED(RX 7 1 /TX 5 1)

MERIT

Program upload
1. Please click [to Arduino, upload] and
upload a sketch (program) to Arduino.
* An uploaded sketch is shown to
Arduino-IDE by "C language", and is
compiled.
2. After compiling, writing in to a
microcomputer board will start immediately.
3. The way to confirm that the controller
board side is receiving upload is that 2
LEDs besides the power supply indication
of a controller board (blue on) (RX red/TX
yellow) flash on and off during upload, and it
can be checked.

4. If upload reception ends, a flash of a RX
red /TX yellow LED stops, and only power
supply indication (blue on) lights up, When

5T LT, ERTEXT, :_ww uploading it, please see and check the LED
7w T — RS2k : of a controller board.
4 é //Ti %@ ]]:EXD %)75 };ﬁzg\ JLJ;; D% RX {)5‘; - 5. When it succeeds, you indicate "Writing
iy N & b in to a microcomputer board has been

For (BFRON) OB LETODT,
7w 7u—RiEay ha—JR—FR
O LED ZRTHEREL TR E W,

5. kTh95¢ A2 R—FAD
EXIABDET LE L] & F
RO A v —IRlicERENET,

BEB AN DGHIET=RY
-5 FERT
Couldn’t find a Leonardo on the

selected port. Check that you have

completed." in a message space in a lower
berth.

6. Error
Couldn’t find a Leonardo on the selected
port. Check that you have the correct port
selected. If it is correct, try pressing the
board's reset button after initiating the
upload.

1) A microcomputer board isn't
connected to a USB port.

the correct port selected. If it is (a) communication port COM (No) The
correct, try pressing the board's reset setting is wrong.
button after initiating the upload (b) working environment of a board isn't
AV KR—R7ZUSB R— bEEHL T right.
Wiaho7zb, (a) d@fEHRK—F COM (No) (c) then a communication error occurs,
BOEDE S TV, (b) R— FOEHE and writing in to a microcomputer board
BREDNE->TWEN>T0 5L, M is failed.
9‘—7’3‘%55 LT, XAV HR—FA\D A).Choose the name of the Arduino board you'd
HERDBDNRML KT, like to connect from the menu of the Arduino

Y= > [xAayR=F
TERRERLTLEE W,
A).Arduino A= a2 —N=D [V—=)V]| D [RAAVR—F] AZa—m5HEHELIZV
Arduino R — FO4i%2E T X9, (RDC-103 (k. STEM Du/RoboDesigner+ RDC-
102 w/ATmega32U4 - 3.3V 8MHz)

COX =7, menu bar, [tool] D> [microcomputer board]. (For
RDC-103, STEM Du/RoboDesigner+ RDC-102 w/
ATmega32U4 - 3.3V 8MHz)

B). You choose the portnumber you'd like to

connect from whole menu of the subwindow

B). Arduino AZa=N—=D [V—=)V]D [V TIIHR—F] AZa—"b#k LIzV  in which is a Arduino menu bar [tool] D> [serial
— " BEEECE T, Windows DA COM3 LW o7& S5 A&HIICA>T  port].
b"( B3 U LDHEEEHDET, + It's COM3 and the name I needed in case of
C).12-4. RIAN—AVAM—)V] DEZSRLU CEd)E RS A N\—Zty F T, Windows.

C). Please refer to an item of "2-4. Driver
installation" and set an appropriate driver.

7. 7055 LA T I ADGEER
Y. Arduino DFLYITHEENA S E o -
- TaSS LCHETESZXFE REATE [
SCF B DEMBEE OB T, BFASCRE, re :
TSI TEIT— L0, MR
W — 7 TEEEINET, '

QLT A —IURMERLT, WREMH
LT, MEEMRLUIZBT, HE, <A T

2). After you confirmed the error message
and did a measure, and settled a problem,
you write notes in a microcomputer once
again.

7. After writing in completion, a program

i R e

-r-r o et tl . R

T ADEX] N . S will be executed by a microcomputer board

PHSeTn e i * This program, {Of "Motor 1 is dialed

Lizgg77ml;h_\i;géﬁ§j; LB for 1000 milliseconds in speed 130.",
© G T L&, - -

"it's repeated."}, it was a program, so the

R 130 T 1000 S UMEY] C Lz, 195 . . . .
LEOET ) THYSLTLEDT, 3¢ experimental unit motor which will be
I M1 HEfE U T % KRB E— X DV Elig connected to M1 immediately begins to
?flﬁ&biﬂ'o revolve.
'%gl"tkﬁﬁ%@:\:}d—\/77\ci.%bib * Did a gearbox of a connected

experimental unit revolve?

* 1 prepared as a tape was used for a
gearbox output shaft and a flag was put a
short while ago, so I think the state that
I'm circulating including the direction of
rotation can be confirmed.

SEEE AAYMEIC TNV ERFALMZN TS K5 LLE{FLE Lt@‘( IEI%;TF'?%
B THELE L TV 3 IREEDMiER ”’C%%&Eﬂb\i@‘

9. USB 7 —7)LiEwilicid, &G USB 7 —7 V2T LT PC A5
TN TOETOT BT B IORHTIE USB r — 7 Vi # 0 L E T,
BHTHEI LTS EHIE,. BERAAYF %2 OFFICLET,

Ry FDIER
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6.3.6. ERRIT IO S LEE

1 HET, {[E—% 1 ZAE—FK 130 T 1000 2V B[a/9 |
Tl [FoLViRT I} TniILz2Fv Lk,

O (=)
SR SUBLS 1000

2. SE, BE—2EMIcEizE w3 7a s I Lk L THhET, AT
sfayLw ~ {GIEMBWD} =7V v 7 L, BT 287 ¢V R
Mo [t ONv D) | BERLBROTO TS LT 4 —IVRICRT v T
& FU‘yjbiﬂ‘o

R —
il il A

3 [EEOSNY V) | 2 WiHT [(E=2 | 2RO S [Fob (AL —
2N 7y ZONR=YEIGEMTINES LS IRy 795 L—
TRWNIEWND [HFy | EEWNLT, BINZAINVD, V=71 3D
ABREELET,

e T e

*Z AW ROy TR IV—TPNREL ZH>T0EET, )L—
TRITa Y S LOREXICEDETEILLET,

4.5, {TE—=212AE—F 130T, #%iE ON\v7) §52L% 95
EREVIRT ) Tad S LNERLE Ui,

5. ArduBlock @ [Arduino I 7 v 7 a—R | #Z 7V w7 U AER LI AT v
F (Fus>L) %, Arduino N7 v 7a—RLET,
« 7w 7a—RUAY v Fi&, Arduino-IDE I IC ++F78) T RENT, av
RANVENET, O 2 HEO a7 LA O— REHIRLETDT, %
H ONy II—R) ZINAlC icks CT/ud I LOBLESEICLET,

6. lFLIE, E—XAY—F72Z 130 TREL X LI, RO EHL
IIEAE— FIZERAD 255 REDX X TIDT, E—XDEHLSFH
WICTEDFT Ry 7 ADEHEAE— RWEL LT LI E XY,

7. Arduino-IDE IC a8V ENza— REEE FEE LTI Y T LE
I 2T EEAHETY,, HBMNICEREHOE— XA —FIcEkE ¥
BRS, TSI LERBKC 7y To—R L, T—XEEORE
MERLELX S,

STEMDU_robot.motor (1,130) D7 VA —F 1 VHNHE—LZAE—RTT,
0~ 255 DFIFATO PWM BENIRET T, (Pulse Width Modulation)

A, BEZRDRT 7057 L

T (el

8. A power supply is supplied the time of
USB cable junction with from a PC through a
USB cable. When I'd like to make them stop,
USB cable junction is removed.

7y 7a—RLEa—§
a

Program source code.

JE XTI QT s e

JJTE—2 1 %ALY —F 130 T 1000 S UBET]
ek, TFoLbE0RTI TasIh

#include <STEMDu.h>

STEMDu _STEMDU robot = STEMDu();

void setup()
{
}

void loop()
{
_STEMDU robot.motor (1,130);

delay( 1000 );
}
/] AV LTz —Aa—R

/I ATE=2 1 ZAE—F 255] T, #%iE ONv7)
THILR [FoLOiES I} TusIL

#include <STEMDu.h>

STEMDu _STEMDU robot = STEMDu();
void setup()

{

}

void loop()
{
_STEMDU_robot.motor (1,253);

_STEMDU_robot.backwardMIM2 (255) ;

OERETHTEDNELE L CHERL
FL&D, ARy b ESELLEFHDH
< TUYS NCHATESCRE PEAYET] b REANTE ORTT, TAVRTZICHYET,
Ay PO -55- EQ‘Innll-lm-m@
obotics
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6-4. FIfHZ(V—7)

6.4.1 HIENZ &1

[

3
el

=)

>0

2

1]

3
o

ZAND

d

che

ToLlDKRL
IERRLV— 7

< YES @ 019 %>
LL~%5

AicEE Uiz a7 o Lk, Mzl T0EDT, A
R—Frh5, TETERTLZ,

BAIDOSBlIE, TNTEXVOTTA, ML &% 100 M
MOR9 & EIZ, 100 HADOEEEZEZELDTL & SH 2100 @
EHEIFTE, 10000 8 &, KA (AL v F =Y 2 H,
BAIREBET)IROET ERD L, L TELHETT,
£z, TTHOVIGEHRETSFH N, TDOX I ERHIF]DOF)
EMLIEV] EWVIHE —ERO T TS LTIRAMETT,
FCTC, HicTarSs L EhS FCEITTEDOTIEEL,
BFZZZ CTHIT LD, RIS U THIEEE X THRITT
% UGG DA ZHilE (FEZ A I)V) EVVED,
T T TlE, ZOFed e LT, BUEIWEZREDIRS, L—7
WIKDOWVWTHEELET,

oRy bOTOTT IV TRITIRIC, ZHVENSER
ELT, BYEL (V=T )DHD EJ, #DIRUIEHIE
EHENEM ROV EDTIN, HEHCEIEHEATLELD
m?
HHZRESTHEZ 1 MEZFITI 55306 EDHD LA,
H270T T LZREDIRUTIHARICREL T LT, |
FRaRy bOTO T I IV TRITEL, BEAEDT T
T IV TICBOTRERARIEZEDTT,

WAL Z S XA 2 —T

HA»7OT3L

ArduBlock T 9 HfHISC

KRS CTHEZZEATHEITT S BERT) &
DO 2 SRS & NN E T,

(B L~BEL~ | THERZZATVEXT, KD
WIcENBTOHEEHOXITODT, [LL~B5~,
ThFNE~] EMMLET,

B

[958 (AL —) JITANTHEVET,

< NO: 7 L7V >
~ThRFnd

<NO : iz L7awn>
~ThiIhid

Control statement (loop)

The program learned by the preceding
section was lining up an order, and was
straight from a start to an end.

This is also fine for first us, when repeating
the same thing 100 times, is 100 of
movement written?

When 10000 times are repeated eternally
even if 100 can be written, it's very
unreasonable.

When saying "Such case moves so, I'd like
to do a different movement at such time.",
it's inconvenient by a straight program.

So not just to execute a program in the
bottom from the top, but order is changed
and carried out, and a movement is changed
according to the situation and an executed
order for (case separation) is called a control
statement (control tile).

The same movement is learned about a
repeated loop as the beginning here.

When programing a robot, there are (loops)
repeatedly as a used form.

A repeat is one of the order called a control
statement, but what is a control statement?
When doing the decided movement which
is here only once, it isn't necessary. Need is
an indispensable one in most programmings
as well as a programming of an autonomous
robot by the construction which it's needed
when doing some programs repeatedly.

A movement is changed according to the
situation and an executed order for (case
separation) is called a conditional branch.

[If, ~ if, ~ | please, a movement will be
changed.
The condition isn't sometimes met, so [if, ~

if, ~ or, ~ | it's used.

It's put in [much repeatedly, (main loop)]
and it's used.

< YES : K079 %> < YES : K379 % >
LU~%5 L U~7%5
AN AN AN
AT A v
«—— <—|
NN NN
fiss) iliE)
\/ \/
I PYTT
ar ) 7
Ry bDIERL 56
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6.42. L8 : K WYRL (b—7) 7095 LIER

ASAZ—DMET, BEHETSETOTILEZERLTHET,
94W%E%LT&$L$907E ERRT 2DIE. AT Z—DuBlc k) E—2EEIcELE522707 5

LTY,
A7 A3 RZANEKESEIIC, EHORMSLYy hED RSy I& Ray S T/ar I L TICHIZAET,
E¥o7Aay PO o~ gt .
B S Ly b HBOHsmarAar L) R EBDORER L
ED ZTOFEMM
o Tk (Ral—=) E30
HATOTT LI
-7
- 1178 VBT B 2% [Value] Z ANEZ %
21T7H . ATAX—L ANEZ B
® .EMF“}_ W B .-::’EI'E:';TIE:”N viir | pk e e "_ - _:Em .’.,Va s
FEERICE e T D W e
- "value" ICETE CBHOWEL T ICX T ADI—Y )V EHT
T TOVUw ZBRL, "Value” & FHEZT3)
© value
- ERE AWCAE (1 08EE, FHRL, 41 EEET3)
) ()
| sTEMDu O FH
o &= L:’" i E = i L{TH . i CFANc 28 ) & AN A 5
R 217H . ZDE £{HH
@ & Z D%
- FERMTHERL U Tz [Value] 2 AN,
A4 R=h5DAIHEIZ0~1023, E— % D PWM fE &
0~255 7D T, 24 lvaluel % 4 TEID X T,
BERMTERR LTz 884 = AN %,
[RAE—FR | OfiED PWM {# 255 5 LT
ER U7z [Value — 4] DT 1w 73—V 7% AN3,

Fypg=% 2

ST IEED YT

Robotics
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O. T AaSLy b—FK Fichs (#@m )} 2270w s L. Bl
TEYTIAYRIME [T ol (AL )V—T)] BRI LhRDS
055 L7 4—IVRICKRSw S & Ry FLET,

@. K7 Aa Ly Ml EBRIER 27Uy 7L, BT 587
TA Y RUNS [ BUEEBIAEZEET S | ZEIR LR T rS5 L
T4 —=IVRIZRTv T &Ry LET,

1 ¥7H : Value ICZ 8
2TTH [ ATGAR—] EANBZET,

®. K7 Aa Ly M BRIER 2oy 7L, BT 59T
TA Y RUNS [ BBOERY | BER LB ROTO TS LT «—IV R
ICRSwr7&RawyrLET,
1 7H : Value ICZH

@. KR T7Aa 8Ly M BRIESR 2oy oL, HBITE9 7Y
AV RIDNS [ oTay 7E@ER L RO 7Oy S LT —)b
RiCRIwF&RayFLET,

EBC AWCEE

®. T A a2y b VRS s L, BT 3T
AV RIMD [ATAR— | R LFROT OS5 LT 1 —)L Ric
RSy 7& Ray 7LET,
HEEMAT, ZTOEEMALET,

®. EIT7AavLy b{ iB#E Yz w oL, T BT

TAY RIS [TV AL TEHRIT] ZEIRLhROTa 7S5 L
T4 —=VRICRTv &Ry LET,
EEEMZT, TOEFEFHLET,

@ EMT7AaLy { s Yoy oL, BT T Y
AV RUDE [ BUECFYNCER | 2R LR Tar o L7 «—)b
RICRSv & Ray FLET,

EHEEMZT., ZTOEEHHLET,

®. Ko7 Aa Sy k| R YUy L, HET 397w
AV RUDS [ BUEFINCE | 73R bR T 7S5 T 4 —)b
RiCRIwF7& RayFLET,
FERHTHERR LTz [Value]l ZANE T,
GRMCVERR LTz [ 54

©. 573y - () %7 ) v o L. BT 597

A2 RIS

[(E=Z ] ZENLFROTOTSLT 4 —IVRICKRTw T & Ray
LET,

Fray PLEEIPODO [ E=Z]| 7Oy 7IEM(E—%) 1.
255 DINTG A—RILZ>TVE T,

BT RRBEBETER LML ZHVETOT, 1DFFETY,

« A¥— RDALED PWM fEi 255 ZH UTIERR L7z [Value = 4] D7 @y 73—
EANS,

2 — R

643. 7095 L7v7O—F
1. ArduBlock ® [Arduino i 7y 7a—R | 27U v 7 U AR LIz A v
F (Fus5L) %, ArduinoN7 v 7ua—RLET,
« 7w Ia—RUEA wFid, Arduino-IDE DR v FIC [C ZiEl TEREN
T, AL )VENET,

2. aA8IVRIE. IRIERAAYR— FANOEZIABDIHED £,

PWM (3 73 )L R I %5 # (Pulse
Width Modulation) £ E->TC, 7+«
VEIVESOH E LOEEEE(L
IRTC, EBEREZIESHTETT,
Bz, LED Z @il sk &8 ¢,
HEDAEORHICOI SRV E S
IC UT2IRAET H O & L RS
DLt #Z X% & LED OB% &
P LTZEIICRAET,
E—ZOEREIFICHBWNT, EEIC
A A wF D ON-OFF 2 03X L,
ONIZ & > T\ % K & OFF IC
o TVWAIFHOEETHT S C
i £oT, AT E E—XIC
MI B EE 22T T 5508 % 0l HE
IZEDET,

KOKIE PWMEEDHITT, &
HM7% ON-OFF DE5 T, ZDJE
B PWM FHA L PEIENE T, &
7z ONIC > TV B ) +
(PWM ) o bidTa—7+«
keI NE T,

Fa=F (1M __ ___ r o ._. |
Fa—T b0 __ |_| r._.j |
Fa-rame || | U

Ry FDIER
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6-5. B (HR)EAT

CERSTR |
R iphtl

LS
HAE e HTF—AELUTAE=S—BT [
o

&L

[L*LVNS0R Feihis)
WM (EEE - o
EEPIRISS

- il dpq
SuTMED T

e e =5
- Thithif
e (L S O@EELE BRI
Rt e e e e i (FEEE - oo

18 IR PIN25S

6.5.1. .

K& D E—REHRICA b2 5257075 LTY,

2 A INKE2BEIC,

705954

~BARETE VY -DRIGET. BEHERTSHTOT 5 LEERM.
ZANZRELTHIELX S5, Fh, ERT 20, HZ ST —Iickb, BT 5HER (29 —HhER

R — S Y —
ERDOT A ALy & RISy r7&FkaySer/ar s L) 7IchizEd,

FEFND
74328y b

WOMg@marAaryxL4in ZER ) BB ORI &

() il SPaE (Rl Sl—=0) Eﬁi ZOFEMEH

LITH  FERd 2258 [light] & AN R %

217H . [HE TR Y] EANEZ S

I ) . .-:t-l_._._::.i:tilﬁf wir inkl e qme e ..
? RRERREERSS Ty l;&iﬁ'ﬁg-.éa"::-rlg’:i%ﬁ%45 -
70455 LD Block Bf§D [ ? | ¥—213. IAY MHBHBZT EEMOEBTFIVATT,
® ;‘@E L@ 15 R fve _-1:5:| 5% ZOEEMH
AL

@ &S ZDFEEMEH
® il ZDFEFFH

"light" 122880 (" BEUDMRESY " ICX T ADA—Y )V H T
TOVy ZHRL, Tlight” & EEEUED)

ZTOFEEMH

LEWE [50] i FEE L, Al AN,
BITHERR U 7= 24 light 2 A%,

1155 o) Block Bf§D [ 2 | I—21&. DAY MABBHC EERIBEETFYVATY,

ZTOFEEMH

ZOFEMHH

7155 L0 Block B&D [ ? | R—218, TAY MWHBZTEEMBESETFIYATY,

A ha—J0MEE (ight) IR L7ERICK D, ki L7cEe— X DMg
WETZTEDNTNDET,

AV A= EFTESIRELT, HESELHETZ L, E—XEIEHE(LTsT L
DR CEE T,

c LEWEIZ, VoA S0 ELTBT I LLE LN, U7 IVEZZ—2fH
LT HE SO L Cwa R (o — i) z€=%—L7T, art
O—J—ZRiE LR COHS SICADET LW HEICEHE LERL T EE,

aRy bOVER
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