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1. (3 LC&IC  (Warnings and Safety Precautions)

1-1. CERALEDIERUVESE

2B DEM (Definition of symbols;)

—EEIE. EE (REDITHIE) #XRLET
This symbol represents CAUTION (Careful forethought to avoid
danger or harm).

Soaked in water , be wet, or be touched by wet hands. ---
Causes of damage.

® FHERGCGEEFHRAZKIZETFTLY, oL Y

This symbol represents PROHIBITED (Not permitted).

aARYH— - =T )V EEEMIEEE(Z5] SR> YRR
YRIIFF-YLAELNTZELY, - - - F—TILHEEEL, BERR
DREELGYET

Don’ t pull or bend wire cables and connectors excessively. -+
Causes of damaged cables and malfunction.

<RSI, EF (LBETAEELRNIE) #RLET.
This symbol represents MUST (Something that is absolutely
required or indispensable).

® —HEF. i (LTRVEIENCE) 2RLET,

HHERGEEEFEMRITHAEIIERRVHRAZELSLEVRY
REICHELLGNTZEN, - - - BIEFRRORREEGYET,
Don’ t attempt to modify the control board and other electronic
components unnecessarily without such explanations or
instructions in the manual. --- Causes of malfunction.

EE | ADRCEFRKE, EEEZESBRNDHE5NEERLET,
WARNING: This part introduces the matters related to potentially serious
injuries, or death,.

IERUVIEEWMOBRYELIZIE, +9EELTHESL,

- THAPEBRORREGYET,

Pay great attention to operate machine tools. Careless operation
usually involves accidents or injuries.

g (EFRIBER - T—25HENS - Ov— —%ERK
B - Aysy—2 - F—X - CD - R) O—ERICIE. HiFIEE
DOEDRSI-MADNHYETS, THPERORRAELGYET
DT, TMFELTTEL,

Parts of the product ( electrical circuit boards * packages *
cases * chassis parts * mechanical parts such as motor = CD-
ROM) contain some sharp edges or sharp objects. -+ Causes of
injuries and accidents.

FOPFYREDMNSHEERIE, OCAREZYLEVES 5
AR BELTESL, - - - BRORREGYET,
A Pay great attention to avoid small parts such as screws and
nuts be put into the mouth otherwise, accidents or injuries may
happen.

EEEEOHEIK ARGOER,. B8, TOMETSHTA
[, ZRETELONTLVET, Replication rent of this product,
and other similar acts without the permission of copyright holder
are prohibited by law.

FlIHER (QrhA—3 - €2H%F) (T, RBEZICETHD
BEULDBEEEAALGBNTESL, FRATEIBNLHY
® T, - - - KKOVTEORELLYET,

Do not input higher supply voltage of the circuit board (control
board, sensors, etc.) than the threshold instructed in the
manuals Otherwise, it
will result in fire accidents, and may lead to terrible burn injuries.

AL TR, REBFHERALZWVMEEIL, BEMZL T EiliRyY
GZAMBHLTTELY,

Be sure to remove batteries from the battery housing if you may
not use it in a long term after assembly.

X E D ADTAHELEY. BEIEEESZ2BNDH2HE%E
R"LET,

CAUTION: This part introduces the matters related to potential injuries, and
property damages .

AL THEOTALL SR O/ —DICHERALTLSS
UR—IVEDTIFE, EHATFROITIVNEA X >TLAL
TLZALY,

Dispose of waste (e.g., useless scraps, cardboard used for
packaging) after assembly should obey the waste treatment
rules of each municipality.

@ e b b 0|0

EEEYIVERSY ., AYMNIT TR, AvbOLM=IZE>TIE,
hyr@EmMEN oY, HFIZHEOTWBIGEL HYFEFTDT. &
HOBHDOLTNESHHEFEBELTESL, - - - THOEH.
A BUMEBRTIBNLHYVETS,

The cutting surfaces become possibly quite sharp during cutting
processing, so you should pay great attention to avoid injuries or
damages.

-+ Causes of injuries, accidents, component damages.

BT &bY (DISCLAIMER)

COREBELZMEELBEOW O, A TMIA.
T COBRBAEE LLBTALTZIEL,

In order to properly use this learning material, be sure to
carefully read this manual before starting the assembly process.

—_

A= R—FEERICERERAT SR, BR (EitRy
PARVEEM ) OBEITTELTTEL - - - BEREHETS

REEGYET,
To confirm the polarity of power supply (dry batteries, battery

housing, etc.) before connecting them to the circuit board such
as controller . *-+
Causes of component damages.

L, CORRKOEADRY, FRAPICRELL-KE. Z0HOF
BBIC&-TELEBEITOVTIE, ZSLREEREENRHLNSS
EEBE. TO—YOERZAVEFTADT, HEMLHI THRZS
2. |

We assume no responsibility or liability for any loss, damage
or injury as a result of misuse except for acknowledging the
indemnity liability by regulations.

FIfEMRA> CD-ROM, TEMICIE. EVEDEH Y., Bl
=0, #&IFY, FELZY, BLEDITEDIHZY LAELTLEE

LYo o c BB TAOBRORRLGYET,

To prevent accident or injury on you, do not put heavy objects on
the control board or CD—ROM. Also do not bend, throw, drop and
do not put any heat source near the control board or CD—ROM.
---Causes of damages, injuries and accidents.

AHRIE, CHRAICELZADEEENEREXIETHHD
BT, ARERECHERICGOATEONALERICEALTY
WNEBRELWNZLHARET DT, HHMLHIT T HRIZELY,
This product is an educational material to help users to achieve
the learning goal. We do not guarantee any results by using this
product.

FIEHERGEEFHMIE. EREACEBRABEHLTOETD
T. BREEGLI-FE, EBULHLITILIOHRLELEORESE
D LICEMELNKSIZLTLESY, - - - RHOTERERMNSADL.
® EFEBALa—FLT. 8. B OFELLYET,

Don’ t put the control board and other electronic components on
the electrically conductive metals such as aluminum and iron due
to the exposed circuit on the bottom of the board. --*If the power
is turned on accidentally, circuit may be shorted, causing burning
out, and damage of circuit board.

AUBOEHRE., EERFICOVTIE. FPEUKEFETIEES
4 NHYFET,

. Specifications, prices and so on of this product are subject to
changes without notice.

lFCsIC
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3.4/ HK—

ke

3-1-1. A A K — F RDC-104 {t#%

Table.3.1.2 Specification
Model No. . T ,
‘ﬁ = -::]I i T -".)I -'.I ‘1
RDC-104 TYPE | RDC-104_TYPEIIl | RDC-104_TYPEII +
*ScratchZfi>THIC/S | /Y AV DOMNEREIT | k4 [HOE—2%2 /AL, PC A SV U TEHIKHME
VaveUSBTHR LT | &, 7 a7 o3v 7 hon [ BaRy M ERATRE R AR ET L,
STEEBELIZET IV, | Ry ORIEE THOHTS
%%‘ﬁ"‘*ﬂ%% -Scratch J:T\ ASIES Cé:?ﬁ‘“(é"’%ﬂ’-—}l//f‘/@
& —RXETEHITENT] | R—=2TIVET I,
fito 2 DFETOE—R2ME
STHERORY M2
Ji% 1] RE
MPU 8 Bit AVR ATMEGA32U4 ~ IfiFlash 32kB .~ RAM 2.5kB &~ 0y %78MHz
« Scratch1.4 Z{#i—> T *Arduino-IDE _|C M7 1575 I VBT ArduBlock )72 W THRHEICT
ars LUBERRE, | 0y S LEVERRATEE, (TERRENIZHEN 7 155 L3 Arduino-IDE FTCC ++35
* Arduino BB B |FRICZEHEN, T2 3A)VE%, O3> ha—F LK, ) )
) 7z&. Arduino-IDE % | *Arduino H#4:h%H %7z, Arduino-IDE I CC++ TR T 5T B ATHE, Y
TRYSLRE Iﬂffmﬁﬁiyﬁ%ﬁ‘7?»7Dﬁ5$j%ﬁ%%ﬂ%bLtgﬁﬁ%éhiﬁ&ﬁ%éﬂgﬁo
% & & HEE, AV R—=FROREZRET 22— IV ALy F ATGAZ—EFEDORHREH T, /3
VIRV 705 S LNOPERRE FATEATRE (> T IV Ry F 7424 o
«Scratchl.4 Z2ffi->T7 a7 S LLUBHWES Y 5 L EATHE,
-Scratch Zfli>CHFE | -PC DUSB K—b5HA | -PC OUSB K—Fin5K | -PC OUSB R—h 54
J@gi%é\ciﬁﬁL:PcaUSB %> a—RAfHE %> a—RAffE ZAs L
e T ﬁbf ﬁﬁo
Zgzgl_" e +Arduino-IDEZ % 5
£1E . PCOUSBE— A5
vy a—RAfgE
2 fHODC 7' E—A il AT RE, M1M2 * 4{fDDC 7'FE—ZHlHA Al HE. M1, M2 M3 M4
CEiE/ S R ROEEEAE—RaYha— | -iElE S S ROEEAE— Ry ba—L
DCE—HHH | 5ajae, AYATHE,
XE—X1UllHIzD0.5AEED LR T i d 2 E—XDOEKEIT. BiiE CHERITZEL,
TR e | 10 MY —RE— xS A 10 {HOH—RE— 2 HIEA THE
ABR—k TFag ANaAxrsE— X2 SCR=FR FEOv YTy 8T A Y CHE AT HE)
g®$7Uv7m o o o o
-JH_FICUSB X 2 —72 5, 710 S LDOX Y Y a— R ST — 207y T Hu— VA,
BIEHR—k ‘I2C.UART s@fE T8 (I Y+ Pv 11 (I2C) R T AE \
<USB 72— KO ERME AL LOMERSEERT A M e L TV E IR DA 3,
T IR Y BT Ot Y A5 AR — FIBLED 2 R— R RIS
ekt “I°C iR R 4 B B IR 4+ D1 1 (120) B T AE
Y e Er e E£/%0LCD /BAHN— | AT vav |/ &1aLCD /B N —
EIE& /
= [E-FM 1, -USB / V1 ax7&—h5ftih 6.0V
& [z “USB /' V1 axr2—hbfti 6.0V
| E—%4 V2 AT R—h 5t =R EbETET
M3, M4 (M3 M4H 3~ 12V)
: g?#{x 66mm x 55mm JEE20mm -EE #19.0 7T L

arvka—> AHAFK

. < INPAN ROBOTECH TD.°
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31.2. 791>

EHICKO . EU T A VR ERDE T, T ad T LRI S HEELIZE W,

RDC-102R4 RDC-103R4 RDC-104R4

light:BB5& > A4 A4 A2
slider: R oA/ % — A5 A5 A3
sound: Ft > AO AO A4
cip:=/ L9y TimF A3 A5
button: K& >/ 12 12 12
LED:BE&LED 13 13 13
IR LED: FR9MELED 11 11
PING:BE Rt YV vk 11 11

12C 12C
MPU 6050:IIIRE T+ A 2SDA 2SDA

3SCL 3SCL
Buzzer: JH'— 0 0
M1:E—41 4 5 6(PWM) 4 5 6(PWM) 4 9 6(PWM)
M2:E—%2 7 8 9(PWM) 7 8 9(PWM) 7 8 5(PWM)
M3:E—43 01 10(PWM) 01 10(PWM) 01 11(PWM)
M4:E—424 1112 13(PWM) 11 12 13(PWM) 10 12 13(PWM)
LCD: R&BFRT SPI SPI 12C

10-CS1B/SS 10-CS1B/SS 2-SDA

11-RS 1-RS 3-SCL

arvho—3> AR
Controller Guide
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3-2.%A4 AV K — FilIE CONTROL BOARD RDC-104TYPE I OUTLINE

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

3.2.1.RDC — 104TYPE | {1i%

variously.
« IR HLED /e gt AT/ X —%R—R  -It's even possible to connect 2 of outside analogue
L TED, ChoRFIAL TR ERIEZTAET, sensor (A1A2). _
7T 2 W S5 ol o ot Uasonic oo, Accers,
ECHEBEREATRE, O A T s yierie 0D P
U RE— 210 HETHEbATRE } +It's even possible to connect 10 servomotors.
«Scratch Zffi>T2 DOE—XXTHMNIILNTE HIC  -M3, M4 and a LCD module aren’t loaded into RDC-
IV aAVEREHIUTHEHLE S, % 1 104TYPE L
¥ 1 AR— R —F—REUTHIL, USB S rhsomiiitace—x1 rgirmmsgc  *It's even possible to move 2 motors using Scratch, and always
FoB—22 R TICIE, Bl L TR IEAL TEE L, it's connected with a PC and it’s used. *

*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.

(AREH The specification DataSheet URL
~ 71>,/ ATMEGA32U4 |MCU / ATMEGA32U4 Clock 8MHz  |Meh mecie igieycom/pdl/Datarz0Sheets/Atmel20 FDES/AT
S https://media.digikey.com/pdf/Data%20Sheets/Knowles%20Acoustics%20
Sty Sound Sensor  SPUO410HRSH-1 |ppr/spuoa 1 0HRS5H. 1 pdf
2GAHE— ) 2 — L\ SlidePotentiometers AlpS RS30H121 ggg;im\zevéglrzjcom/WebObJects/catalog.woa/J/HTML/Potentlometer/Shdef
A XY Y Light sensor Everligcht PT12-21C http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf
4 N . . https://www.digikey.jp/product-detail/ja/VSMB10940/VSMB-
DI AS o S Vishay Semiconductor VSMB10940 IESZOTR-ND JETRNs e uct-detail/Ja
7 I%IVAHF Digital in/out BER AT ST -
SR LIV TR LS, Kl Y Ultrasonic sensor w5 e | ©F ﬁ*ﬁ*
[ ~o2 | - . 21 3 i A=) HFE @IV
gé Séi =) i FEUAATHHALE T, B2 b \Y ;%WQI'
13 #—R /FLED/PWM {0l HE I ‘ Tr [Trig
L] R/C servo motor / White LED / PWM output
- N Ec |Echo
12 REY G
button G |eg1v
10 Sk @/ FHHLED VIR
L] R/C servo motor / UltoraSonic / InfraRed IZC ) Power
. 2 7. = o
T e B mo rezros | g[elon
servo motor / Sirial RX Ut"/ I‘Z’f'y§ g d
N )7 Reset Button SCL|SCL
1 TX |JoR s SUTVIX USB J244
L] R/C servo motor / Sirial TX 2;1;3779_ USB connector SDA(SDA
1 PING /IRLED VISRl \I, A5 |7F0T AJIFE—
Analog input
"3 EER AN
6 VI i T = L A —
R/C servo motor / M1 PWM control / PWM output A3 25 AR — T F T S e
(0.5A — R 1 i Bt Slider / Analog input
9 F—R /M1l PWM H17TAE - ~
" R/C servo motor / M1 control / PWM output ¢ = E. . &\ A2 HaEEH/7Huld AJiR—b
— ES LR 3 Light / Analog input
M1 control oy . . ”i" LL . Analog input
M2 Hillf £ e ] iy ol 7 a7 AJIR—k
7 M2 Mthrij]ol Ml - AL . y s | AD Analog input
8 ﬁ %Q.SA M2 il r . G o571~
' i) M2 control ) = & =
I JE ~
5 M2 PWM 1,/ PWM i 12RE2 & ASMELED 11 FEYY somtsasa M
M2 PWM control / PWM output button Infrared sensor 77AYJ Ajj Analog input AO~AT 27R— I
BEIXIZ— e EE/ D0/ BERVY E THaELE 9L A IZAnalog DA) 0 D
e v BREIRI2— [, M1.M2 Accelerometer/Cyroscope(/”ﬂJ;Luu) 12C) BIFEEBBTE QBIVETHOASIEEL1024 ER
ronerConecer S B CHAIOE T, £ YRR 2 — L
v i s TS AN TEELT X AT v FT
LED REREHETHETIHVAMIE EL
m [ON |H& EiR#E:R Blue LED “Cﬁ CEMTEET,

3}0)E7')‘/7’Fﬁ;;ﬁ? Terminal for clipss (#57i%E) AS
g749_ (ATZEHEH) Slider resistance A3

Hﬂ%*t/ﬂ Light sensor A2
SO FIELED /2N TH T YA R—

RX |#€ BIEFEFE Red LED
TX [#® B{SHESR Green LED

[ |
O

B /20 A Tk o R RE R

arvho—3> AR
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3.2.5. RDC — 104TYPE Il {11%

« 2 fHDODC B—%—Z L, PC 537 UTHEIL

HERI R M2 ERCTRE,

TRV LED Oty B Y AT AR —%
AR—FR FICBERLUTED, cnSEZFH LTS MERIEZITZ

£95

‘LCD E=X—Tv VY —liHllN T2,

HEREEE B Y — (BIe) BT RE (2T
MRIFDI2C
SVERHIEE Y/ Y v ATtk Y (5T B T BE

ST g —2 f# (A1,A2) F TR AT

Control board

RDC-104TYPE II

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

independent of a PC using 2 DC motor-and moves.

+It's equipped with LED / Light sensor-, Sound sensor and a

Slider on the board, using these, you can control variously.

+The sensor value measurement with a LCD monitor can be

performed.

«It’s possible to connect Ultrasonic Sensor, Acceleration/a

Gyro sensor - (I2C sensor socket use), (separate sale part)

EFEERATYF (AT I I)ICEDETRMRLE T,
<Y —RE—Z10 il X Thefinl AE

«It’s even possible to connect 2 of outside analogue sen-

sor(A1,A2).

+Usually wire according to the sketch (program).
+It's even possible to connect 10 servomotors.

T4 The specification DataSheet URL
http://media.digikey. /pdf/Data%20Sheets/Atmel%20 PDFs/AT-
<3/ ATMEGA32U4 [MCU / ATMEGA32U4 Clock 8MHz | b/ /ihec o8 Key compaiiatanarnectsiaime *
megal6U4,32U4.pdf
22 Sound Sensor  SPUO410HR5H-1 https://media.digikey.com/pdf/Data%20Sheets/Knowles%20Acoustics%20

PDFs/SPU0410HRS5H-1.pdf

ATGARZ =R 2—L

SlidePotentiometers Alps RS30H121

http://www.alps.com/WebObjects/catalog.woa/J/HTML/Potentiometer/Slide-
Potentiometers/

Bz &Y

Light sensor Everlight PT12-21C

http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf

FRIMERE Y

Vishay Semiconductor VSMB10940

https://www.digikey.jp/product-detail/ja/VSMB10940/VSMB-

10940TR-ND/3915205

7421V A7 Digital in/out
s L7 WIRHEE  THER L E 9,

E >

Ayf—

e N o £
13 HP—3R /FMLED/PWM HiJrTRE
L] R/C servo motor / White LED / PWM output
iy
12 Button
10 YR /I FRYMRLED
" R/C servo motor / UltoraSonic / InfraRed
P—K  PUTIRX
0 L RX R/C servo motor / Sirial RX
P—iK / TUTIVTX
1 L] X R/C servo motor / Sirial TX
11 PING / IR-LED
6 #— /M1 PWM HlfE/ PWM e
M1 R/C servo motor / M1 PWM control / PWM output
F—1 /M1 i,/ PWM HifThg
9 ﬂ (O-5A|R/C servo motor / M1 control / PYWM output i
Al e
M1 control
7 M2 filfE
M2 control
M2 .
M2 il
8 ﬂ ;g’lsg M2 control
5 M2 PWM #f#,/ PWM HiJy Tt
M2 PWM control / PWM output
BRI E—
. BRIAXV42— [ M1M2
- V1 ;%wer Conector
LED
m |ON |[&t &ikEEBlue LED
m |RX |kt @(EH#zERed LED
0 |TX |[fxt  @{EREREGreen LED

HAREFTHE
Y ~ . S Ulavi-lzam I
*l I Y Ultrasonic sensor |5 |0 |5 R
GEUAA T LE T Bl v | @5
P Power
I ‘ Tr |Trig
N Ec |Echo
G N
G S E
S Sl
IZC 33\/ ;%wer
TPlngihH &ES:DIAi7’;‘l ‘ G |e5r1v
rig Echo ,
Y O
Reset Button SCL [SCL
. USB %94
3;532;79_ USB connector SDA|SDA
VI(EEER MIM2) A5 SRSy FETN
Analog input
E
A4 ;und Sensor / Analog input
Slider / Analog input
A |MBELYH/ IR AN
Light / Analog input
1 Analog input
""" '] AO 7715 AF35R— Analog input
'] G [SE 04

button

T InERE Jvo0/ BEEY

Accelerometer/Gyroscope (752 (12C)

ey A

BT/ Tk 4 PR AE

gtyﬂ' Sound Sensor A4

71-E|7“Ajj Analog input AO~A1 Z/TS_ b

E2THRHILE T, A [dAnalog DA) 0 5
BIREL(B3V)ETOANELZ1024 B
[ETHAMOET, LR a—LEE
TR T AENTEX T X AT YFT
REEEHTELTIVRVAAE L
THESTENTEET,

_°J}U)E7I\)“/ 7mﬁﬁli¥ Terminalfor clipss (££i%E) AS

Za'fﬁ— (ATZSEHD) Slider resistance A3

Hﬂ%‘é"t?*ﬂ' Light sensor A2
Jt FELED /3 T4 RS VAR~

lf

arvho—3> AR
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3.2.5. RDC — 104TYPE Il {11%

- 4 o DCE—Z—Z2H L. PCHSIN L THEIL

HEARIOR Y N EERRATRE,

IR Y LED Ytk vy S oY AT A X —
AR—FREEHLTED., chSZRH L THE
HEZEITA E9,

« SVESER S I 2 Y — / B -
AfgE (I°C)

SN Fa g oY — 6l F TR

SEEIEATyF (g I L) IKEbE TR LET,

« YP—RE—& 10 HF CHHinhE

2 IR (M3M4 E—XER &K 12V £ TR

Ty Afuat Y

RDC-104TYPE llI

+ It’ s possible to make the autonomous robot which
becomes independent of a PC using 4DC motor-and
moves.

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

« It’ s possible to connect Ultrasonic Sensor, and the
Acceleration / Gyro sensor (sensor socket use), I°C----
(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 10 servomotors.

Control board

-LCD £ = - A — M\E 75 Y5 & 1. RDC-104TYPE Il + + 2 power supply system (Even at most 12 V of motor
plus 2 CHIH < 72 &0, power supply is practicable. M3,M4)
Tk The specification DataSheet URL
<41/ ATMEGA32U4 lg/ll\%gz/ ATMEGA32U4 Clock ﬁ;gﬁ{glgiig,g{ikgg.fcom/pdf/DataA)ZOSheets/Atmel/DZO PDFs/AT-
2 Sound Sensor https://media.digikey.com/pdf/Data%20Sheets/Knowles%20Acous-
= SPUO410HR5H-1 tics%20PDFs/SPU04 1 OHR5H- 1.pdf
RS 1 s SlidePotentiometers Alps http://www.alps.com/WebObjects/catalog.woa/]/HTML/Potentiome-
R RS30H121 ter/SlidePotentiometers/
HHZ S Y Light sensor Everlicht PT12-21C |http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf
St Vishay Semiconductor https://www.digikey.jp/product-detail/ja/VSMB10940/VSMB-
R VSMB10940 ) 10940TR-ND/3915205
— L B X H] HE
?'77’ VA7) Digital 'on/ out . i ik > Ultrasonic sensor E 7 (e
i U S| Oy Fal V| = O 6 723 Tl U= B GEUAA TR LES, M7 e |-y [ALT [AF
€~ 4] 2 5 ° y |ER eIy
5| -ty i AR P Power
13 H—1K /FI@LED/PWM H/1n#E I Tr |Trig
R/C servo motor / White LED / PWM output ‘
= M4 | s N
1 ? (:.%A Bn:ti > . Ec |Echo
) = o~
10 SR M AIMHLED S
R/C servo motor / UltoraSonic / InfraRed BFE ®I1V
3.3V}
0 HF—R / LUTILRX I2C ower
R/C servo motor / Sirial RX PING 11 12C :*79 G |lesrv
—i M3 B—F U7X . ! Trig Echo  SCL, SDA ‘
1 (é;)\ R/C servo motor / Sirial TX ) ‘élsgf ]‘jt?on SCL|SCL
#—1 / LCD CS / PWM Hifymfie
11 R/C servo motor / LCD CS / PWM outplib EE1304— U?J%B:clo?n;lgcgr SDA|SDA
6 S/ M1 PWM I,/ PWM 77T * VM@%@ﬁiMl v A5 |77 7 AIE—T
) M1 R/C servo motor / M1 PWM control / PWM output 1 Analog input
N $—3 / ML,/ PWM iy EY '
9 ? (O:-5A [Ric servo motor / M1 control / PWM output * ! Ad S;linisl;n sor / 3{1310;23? T—F
_— - —: 70 R—
4 RRED (M1 5 1 A3 Slid7er / Analog input
M1 control Ap B /730l A =T
v M2 il L Light / Analog input
M2 control 7rag AJiR—h
r? M2 MZC;;};]O " Al Knalog input
8 ;TOS? M2 control 1 AO ‘Z"jil:lﬁ/\ﬁ H—h
T nalog input
M2 PWM I,/ PWM HH777T8E —
5 M2 PWM control / PWM output " : P '] G |© ‘7/r >/
BRI 5— 12 K5 FRAMBLED 11 .
o |y [BRORos— BB MIM2 button Infrared sensor T 5t/Y Sound Sensor A4
b Power Conector 7709 Aj] Analog input AO~A5 67~R—
. TEIZ5— MaM4 o o
| V2 [Bhaxrss ﬂggxézggéwgf/ﬂ CCHRLET. A [3Analog DA) 0 1D
HIEGIVETOANEEZ1024 ERFETHIH
= : (120) %7 Mt WOF T, L0 R 2 —LaL koL
MTEXT K AT F TREREHTEHET
==
R DRV IHIE S L LTS CEACEET,
N = = =
m | RX 7ithl{SHERERed LED i —%®E7u‘77mﬁﬁ¥ Terminal for lpss (#5iz2) AS
O | TX | & @fS38Green LED ¥ 17’1'9— (ATZEHE4D) Slider resistance A3

O RAE

Hﬂé*t/ﬂ Light sensor A2
FC HBLED /30t T4 IV VAR —

arvho—3> AR
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3.2.5.RDC — 104TYPE W+ (752) {1i%

«4 fDODC E—&—Z{EHL.PC A5, UTHIK
BRI R Y MR AT RE,

IR LED o Sy AT A X = R—F LI
FBHLUTB, NS EFH LU TSERIEZI TAET,

‘LCD T= 2 —Tt Y —EatllM T2 %9,

VAR I Y — I « Vv T Y BEER AT HE (120)
SVERT T L — 6 TR AT

SEFEEATYF (TSI EDY TRRRLET,

Y —RE—R 10 % TR I hE

-2 BIFRAM3M4A T—XFEIR  HA12V ETHAHE)

:LCD E=Z—FRELBE1Z. RDC-104TYPE 2 ZFIHL &V,

Controlboard ~ RDC-104TYPEIlI

*It’s possible to make the autonomous robot which becomes
independent of a PC using 4DC motor-and moves.

*It's equipped with LED / Light sensor-, Sound sensor and a
Slider on the board, using these, you can control variously.
*It's possible to connect Ultrasonic Sensor, and the Acceleration /
Gyro sensor (sensor socket use), [2C-—(separate sale part)

+It's even possible to connect 6 of outside analogue sensor
(AO,A1,A2,A3A4,A5).

*It's even possible to connect 10 servomotors.

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

T4k The specification DataSheet URL
B . . e 0, 0, -
<4y / ATMEGA32U4 |MCU / ATMEGA32U4 Clock SMHz http://media.digikey.com/pdf/Data%20Sheets/Atmel%20 PDFs/AT
megal6U4,32U4.pdf
S~ https://media.digikey.com/pdf/Data%20Sheets/Knowles%20Acous-
A Sound Sensor  SPUO410HRSH-1 |1 o5 0bnke /spU0 410HR5H- 1 pdf
= o an . . http://www.alps.com/WebObjects/catalog.woa/J/HTML/Potentiome-
. \] —_
ATAZ =R a—L SlidePotentiometers Alps RS30H121 || Sepiqopoie b ers/
HHE w5 Light sensor Everlight PT12-21C http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf
P . . https://www.digikey.jp/product-detail/ja/VSMB10940/VSMB-
VIR AY S Vishay Semiconductor VSMB10940 | 004 0TR ND/39 15205
T2V A 17 Digital in/out pAE AT e T _
B LIz ORHEE Y TRERLE T, il 2> Ultrasonic sensor gy |-vy |FE5 |t
> [Avi—] =g = e N e EFBR o531V
A EE st GEUAATHAILE Y, Fl5 p V poer
13 H—R /[ILED/PWM {1 AT HE Z I ‘ Tr |Trig
R/C servo motor / White LED / PWM output
M4 |- N Ec |Ech
REV C |Echo
12 F‘? ;gﬁl‘? Button G B
10 s/ R FIVALED G |oorr
R/C servo motor / UltoraSonic / InfraRed 3.3V EFE D514V
0 K/ ST ILRX ’C e
M3 R/C servo motor / Sirial RX PING 11 12C :*7/)’1 ‘ G |eo1v
Y—R  YUTIIVTX Trig Ech SCL, SDA
1 A? ;lol'li‘? R/C servo motor / Sirial TX ey bRy F e SCL[SCL
E3 § Reset Button
#—1K /LCDCS / PWM Hijjr&E R
" R/C servo motor / LCD CS / PWM outpftt BEI5- USB@;@? SDA|(SDA
6 =K / M1 PWM flffl,/ PWM fif1mThe VI M1 M) \T, A5 |77 R A=
M1 R/C servo motor / M1 PWM control / PWM output . Analog input
o £/ M1,/ PWM Hiy7The gey .
9 (O:5A |R/C servo motor / M1 control / WM output * u Ad SXOlTiS;nSO_r 1’ g_ngo;i }i’;‘;t_]_o .
- FGAR—T R—
4 BID (M1 il L A3 Slider / Analog input
M1 control Bt /7 P07 A=k
A2 |/ !
M2 il . Light / Analog input
7 M2 control | Al 7rad ANR—F
M2 i Analog input
8 A? (05A MZZ ﬁgﬂl : | A0 7Hug AF—k
(9] Analog input
M2 PWM {81,/ PWM HifyaTdE el — .
5 M2 PWM control / PWM output " (e Wi N ] G @ 7/( /
EER — o =3 o
@,/EZI*QQ = =R 5. M1M2 12 E—‘g/ %7 @5&-‘ ﬁb’iLED -I-In Et/ﬂ' Sound Sensor A4
v ;ﬁ?ci\necto, M utton Infrared sensor 7’1":'7 Aj] Analog input AO~A5 67~R—
| v [BRIRO2— M3m4 Lo WIRE/ Jvr0O/ BEL /Y Y TERILE T A dAnalog DA) 0 HSHER
Power Conector Accelerometer/Gyroscope (HII5E ) = . = N T
— B &I (3.3V)ETDOASIETZ1024 BFETHiH
— | (2077 PR HOET, L2 PR 2 — WL EHET BT L
—— MTEET K AT F CREREHETZET
M |ON|7& FiREBlue LED VLVAHNE Y ELTIES LA TERT,
[ | RX |7kt  B{EWEFERed LED —J}@E7l}“/7ﬂﬁiﬁ; Terminal for clipss (4% A5
TX ligts  @(EREZEGreen LED Z?’f’i‘— (ATZSEHD) Slider resistance A3

.

N/ 2 v A 1 2 Y HUHRRE X

Hﬂ%&tyﬂ Light sensor A2
Ot HBLED /R TA R IV I AR—
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33.4 AV F—Fi, Y —K—FTT,

BREL Y —2BE L TOVETOT, WAWALEIEIY AT LEFERTEET,
U ESRE R LT 2 & 2 oY / fEEYnhE T R OB T,

BRAE /Y Wz yTH & & EEE LY. AETT,
e o

1% &Y OIS CTE— R 2 ERTE L7z D, mdgitEZ L7z LET,

RDC-104

MDD EMEERZEZ D ERINT BHEENEDDET,
EROXIR 15Xt RDC-104:(A2)/Motor1/ Motor2
zH sensor_value BEC T DO MEZRSILE T,

XUERR L7707 I L& TR 72 D TRF I LE T,
TERGE 7. [Arduino N7 w7 B—F LT, YA AV R—RN\EZIARE T,
EMEFIE
JEPFHDOBHZ I L EVMIE(100) =75 180D A —RThHIELE T,
cTRINE 255D AE—RTHRIELE T,
M Arduino COY > )7 155 Lk, [Arduino] > [7 74 )V-Z v FDfi-01. Basics-AnalogReadSerial] Z B\ T, 707+
Y OIRERA2(HBICEELTIIZE,

===ty | EIp RELIFICEHROBZ W IOy VT yS5 L THIHLEE D,

SBERt/YEE
LIAL - o

AN

RC—10 4
RDC i&. Arduino / SensorBoard H#t~+ 2> R—RKTF, LUF. REF IV Tas5 LOFITT,

arvho—3> AR
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3-4.RA4AVFE—F 77055 L#H
KRR oo e RAVEWMTE LED BRITT S

@ArduBlocktr>7 L7055 L

*BlockY —Za— &, PC/MyDocuments/Arduino/ A& L7zt > 7 L7 4)L 4 [RDC_ArdublockSamples] I, 7714 [01_RDC_Button_LED.
abp] THEMEN TVET,

']
FAA I R O RS
LHIGH

Pas fudaf Eaesh) g .. Sk . . . TR
FiA I A ["—"‘-_-'] IZRENS —

Ll

# f | CEENT A N AT

TWFIERED

REV(12BE Q) DHEINIZSLED(13F/ L 0) & ik LET,
REZEELTEBTLET,

JUTIVEZRTRZ OIREEFHT L0 BT D ZHILE T,
KRRZANITIVT YT B0OT, BELTIRAEN 1 (HIGH) T3,

MArduino COY>7IVTOISL
- Arduino A% F4il> 02.Digital > DigitallnputPullup GR % > 23 L LEDA sikT 9 %) Z it d A
pinMode (2, INPUT_PULLUP) & digitalRead(2) DY > #HS 22051 21IMEIET %,

void setup () {
//start serial connection
Serial.begin (9600) ;
//configure pin2 as an input and enable the internal pull-up resisgor
pinMode (2, INPUT PULLUP); EX&ES£205 12ITBETS
pinMode (13, OUTPUT) ;

}

void loop () {

//read the pushbutton value into a variable

int sensorVal = digitalRead(2); EX&SZ2H 121SBETS )
//print out the value of the pushbutton
Serial.println(sensorVal);

// Keep in mind the pullup means the pushbutton’s

// logic is inverted. It goes HIGH when it’s open,

// and LOW when it’s pressed. Turn on pin 13 when the
// button’s pressed, and off when it’s not:

if (sensorVal == HIGH) {
digitalWrite (13, LOW);
} else {

digitalWrite (13, HIGH);
}

arvho—3> AR
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7Fagt Y e e s FFATGANEIVTIVEZRTS
® ArduBlock > 7 Iv 70455 L

* Block ¥ — X a— Ri&, PC/MyDocuments/Arduino/ ~\fii& L 724 > 7 )7 % )L & [RDC_ArdublockSamples] i, 7 7 1 L4 [02a_RDC
AnalogRead.abp] TSN TVET,

SPaE RAarSan—2h)

7Fa g ASTIOBEICE DR T LED DS S #2252 F9,

7Fa s ASHER 0~1023, PWM OH IR 0~255 70D T. 2% [value) % 4 TEID F 9,
b Y OfEEZER value ICKHIL F 97,

U7 value ZH T LE T (U7 IIVEZ X THERRTEEX9),

« LED IC value % 1/4 1 U7z PWM i HEZ R E L E 9,

° .gl‘g (Eﬁg?g D 3& I./ i‘d‘o

B Arduino COH>FIV7Aad 5 A

27w FDf| > 01.Basics > AnalogReadSerial (75027 A %20 7IVEZZICH 1T %)

AnalogRead(AQ) D ¥V H 52K IO VHFFICEIET %,

(RDC-104 : BB & A2 /AT A X — A3 /& A4 /HEiz> Y A5 RDC-103:HHZE Ad /A5 A X —
A5 /& A0 /Pt > A3)

// 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 (A0) ; EATHEBESICBIETS )
// print out the wvalue you read:
Serial.println (sensorValue) ;

delay (1) ; // delay in between reads for dability
}
a>vka—3 HAF ®
Controller Guide -13- ﬁm ROBOTECH LTD.
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ERERE Y - - - BEREREEY THE
@® ArduBlock > 717055 L

* Block ¥ —A J— Fid, PC/MyDocuments/Arduino/ @& U7z ¥ > 7V 7 4 )L & [RDC_ArdublockSamples] ic, 7 7 A
JV4% [03_RDC_Ping.abp] TH/HIENTWET,

CH i

P e e o i distance
s ety SRl=20

Al TR

==

e L

ik > U HC-SROA CHEREZ D £ 9

vy MBS Y 72 2 LiIABE T,
Y 47% KSR U CTHUO I TL7ZE W,
(Echo/TriggerldEHL5E 1 NCHHiENF )

o FHEEA ) 7 IV EZ X L E T,
B Arduino COY > 7ar s I

A7y F D] > 06.Sensors > Ping (HC-SRO4 # &Kt > U CHllid %)
const int pingPin =7 DY VFESZ 75 11 ITEIET %,

// this constant won’t change. It’s the pin number

// of the sensor’s output: S _ _

const int pingPin = 7; [t/g?%”b‘b”"{'%ij-é ]
void setup() {

// initialize serial communication:
Serial.begin (9600) ;
}

void loop () {
// establish variables for duration of the ping,
// and the digtance result in inches and centimeters:
long duration, inches, cm;

// The PING))) is triggered by a HIGH pulse of 2 or more microseconds.
// Give a short LOW pulse beforehand to ensure a clean HIGH pulse:
pinMode (pingPin, OUTPUT) ;

digitalWrite (pingPin, LOW) ;

delayMicroseconds (2) ;

digitalWrite (pingPin, HIGH);

delayMicroseconds (5) ;

digitalWrite (pingPin, LOW) ;

// The same pin is used to read the signal from the PING))): a HIGH
// pulse whose duration is the time (in microseconds) from the sending
// of the ping to the reception of its echo off of an object.
pinMode (pingPin, INPUT) ;

duration = pulseln(pingPin, HIGH);

// convert the time into a didtance
inches = microsecondsTolInches (duration);
cm = microsecondsToCentimeters (duration); A”’

arvha—3> AHAK & ®
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Serial.print (inches) ;
Serial.print (“in, “);
Serial.print(cm);
Serial.print (“cm”);
Serial.println();

delay (100) ;
}

long microsecondsToInches (long microseconds) {
// According to Parallax’s datasheet for the PING))), there are
// 73.746 microseconds per inch (i.e. sound travels at 1130 feet per
// second). This gives the didance travelled by the ping, outbound
// and return, so we divide by 2 to get the distance of the obgacle.
// See: http://www.parallax.com/dl/docs/prod/acc/28015-PING-v1.3.pdf
return microseconds / 74 / 2;

}

long microsecondsToCentimeters (long microseconds) {
// The speed of sound is 340 m/s or 29 microseconds per centimeter.
// The ping travels out and back, so to find the distance of the
// object we take half of the didtance travelled.
return microseconds / 29 / 2;

/

RN #REERE Y - FRAER LED LBAS & Y TillEE

@ ArduBlock > 7L 70455 L

* Block ¥ — & a— Fi&, PC/MyDocuments/Arduino/ \Edi& L7z > 7 )L 7 * )L & [RDC_ArdublockSamples] 2, 7 7 1 )b [04_RDC_
IRdistance.abp] TH#MENTVET,

R— FOFRIEE LED &% & & 2372l > TH5Y) & T OrE#EE

D ey EHID ET
PRERERET oo R E TORMENITEE T,

BE (HALIH O FEA) 22V TIVEZZICH LT,

MEPRNZ E IR Z RS LI ERHIITTE KA,

B Arduino COY>7)Iv7A455 L
A F 7 27 >RDC_samples>RDC_IR_distance (FR74R LED £ #H2 &t >4 THIEET %)

arvha—3> AHAK & ®
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// Definitions.

here

double f,bw;
double r, k;

int LEDonoff;

}

buffer full =

}

// Bandwidth

void setup () {
for( int 1 =
buf[i] 0
out[i] = 0;

4

buffer index =

.
4

const int BUFFER SIZE = 45; // use an odd number

// Global variables.
double buf[BUFFER_SIZE];

double Out[BUFFER_SIZE];
int buffer index;

boolean buffer full;

double a0,al,a2,bl,b2;

// the setup routine runs once when you press reset:

0; 1 < BUFFER SIZE; i++ ) {

0;
false;

// initialize serial communication at 9600 bits per second:
Serial.begin (57600) ;
while (!Serial) {

pinMode (11, OUTPUT) ;
pinMode (12, INPUT PULLUP) ;

// Lets sort out the filter variables before we end setup.

// Cut-off frequency.

// We are looking for a
// F is fraction of the
// It has to be between
// needs to be at least
// I picked 100khz as a

// So, £ = (100khz * 0.38) = 38Khz
//f = 0.38;
f = 0.4;

(allowance)

// RAnalog readings at 100khz & stored

// output of filter stored here.
// Interupt increments buffer
// Flag for when complete.

// filter kernel poles
// frequency cutoff and bandwidth
// filter coefficients

// For STEM Du RDC

38khz IR TV remote.

sample frequency

0 and 0.5. Therefore, the interupt
*double* the bandpass frequency.
nice number to scale from.

of bandpass filter. ‘//

arvho—3> AR
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// Same principle as above (fraction of 100khz).

// We are using this filter to get rid of ambient environment
// noise. 20khz seems like a big band, but I wouldn’t expect

// there to be much in the khz. You can fine tune downwards.
//bw = 0.2;

bw = 0.2;

// Maths. Read the book. Does the trick.

r=1- (3 * bw );

k=1- (2 *r * cos(2 *PL *£f ) )+ (r *r);
k=k/ (2 - (2 * cos(2*PI *£f) ) );

a0 =1 - k;

al (2 * (k-r) ) * (cos(2 *PI * f ) );

a2 (r *r ) - k;

bl =2 * r * cos( 2 * PI * £ );

b2 =0 - (r * 1 );

LEDonoff = 0;

// the loop routine runs over and over again forever:
void loop () {
float output;

// read the input on analog pin A2 of Ph.T:
//int sensorValue = analogRead (A2);

1f ( buffer index >= BUFFER SIZE ) {
buffer index = 0;
buffer full = true;

}

else if ( buffer full == false ) {

buf[ buffer index ] = (double)analogRead(A2);// For STEM Du
RDC-104. A4 for RDC 103

buffer index++;
}
// print out the value you read:
//Serial.println (sensorValue) ;
if ( buffer full == true ) {

// Run the input buffer through the filter

output = doFilter():; ‘//

arvha—3> AHAK & ®
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// We are going to transmit as an integer
// Move up the decimal place
//output *= 1000;

//output -= 50;
output *= 1000;
output -= 600; // Offset tuning

//Serial.print ( (int)output );
//Serial.print (™, ”);

output = 12000/sgrt (output); // Amplify
Serial.println( (int)output );

// Reset our buffer and interupt routine
buffer index = 0;
buffer full = false;

if (digitalRead (12)<1) {
analogWrite(11,0);

}

else/{
int slider = analogRead(A3);// For STEM Du RDC-104. A5 for

RDC 103
analogWrite (11, map(slider,0,1023,0,255));

// This filter looks at the previous elements in the
// input stream and output stream to compound a pre-set
// amplification. The amplification is set by a0,al,a2,
// bl,b2. Please see the linked book, above.
double doFilter () {

int 1i;

double sum;

// Convolute the input buffer with the filter kernel

// We work from 2 because we read back by 2 elements.

// out[0] and out[l] are never set, so we clear them.
out[0] = out[l] = 0O;

for( i = 2; i < BUFFER SIZE; i++ ) {

out[i] = a0 * buf[i];
out[i] += al * buf[i-1];
out[i] += a2 * bufl[i-2];
out[i]

+= bl * out[i-1]; l//

arkA—=> AACk 18 lq.mmm@
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out[1i] += b2 * out[i-2];

// Bring all the output values above zero
// To get a well reinforced average reading.
for( i = 2; i < BUFFER SIZE; i++ ) {

if( out[i] < 0 ) outl[i] *= -1;

sum += out[i];
}
sum /= BUFFER SIZE -2;

return sum;
} /

E—4 s o « E—R%E[EIET S /B
@® ArduBlock > 7170455 L

- Block ¥ — & a— K&, PC/MyDocuments/Arduino/ & U 7z ¥ > 7°)L 7 * )L & [RDC_ArdublockSamples] i, 7 7 1 )L44 [05_RDC_
Motor.abp] THMENTWET,

F2E Gari—2)

/
STEMDu i %o 7vawy 7 CE—
Z—@Wh L EI,
A¥— KD PWM fHiZ -255 ~ 255 T
EE

SR S

M Arduino COY>7IV70O5 5 L
R F 7w 27 >RDC_samples>RDC_Motor (£— % Z[al#59 % / fiiiE)
MIM2 X7 R LT E— X 2B X d,

/*
DC motor control sample for RDC.
6.2018 Atsushi Hasegawa

Connect the motor to the M1/M2 socket.

a>vka—3 HAF & ®
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Motor driver setting H:HIGH L:LOW

INI IN2 PWM

H H H/L short brake

L H H CCW(counterclockwise) /PWM = L short brake
H L H CW(clockwise) /PWM = L short brake

L L H stop

*/

// Motor driver pin assign for RDC-104 M1/M2.
int M1 1 = 4;

int M1 2 = 9;

int M1 PWM = 6;

int M2 1 = 7
int M2 2 = 8;
int M2 PWM

Il
o

/*
// Motor driver pin assign for RDC-103 M1/M2.
int M1 1 = 4;

int M1 2 58

int M1 PWM = 6;

int M2 1 =7
int M2 2 = 8;
int M2 PWM = 9;
*/

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

// initialize the digital pin as an output.
pinMode (M1 1, OUTPUT) ;

pinMode (M1 2, OUTPUT) ;

pinMode (M1 PWM, OUTPUT) ;

pinMode (M2 1, OUTPUT) ;

pinMode (M2 2, OUTPUT) ;

pinMode (M2 PWM, OUTPUT) ;

// the loop routine runs over and over again forever:
void loop () {

digitalWrite (M1 1, HIGH);
digitalWrite (M1 2, LOW);
analogWrite (M1 PWM, 200); // PWM 0~255

digitalWrite (M2 1, HIGH);
digitalWrite (M2 2, LOW);
analogWrite (M2 PWM, 200); // PWM 0~255

a>vka—3 HAF & ®
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/%
// Motor driver pin assign for RDC-104 M3/M4.
int M3 1 = 0;

int M3 2 = 1;

int M3 PWM = 11;

int M4 1 = 10;

int M4 2 = 12;

int M4 PWM = 13;

// Motor driver pin assign for RDC-103 M3/M4.
int M3 1 = 0;

int M3 2 = 1;

int M3 _PWM = 10;

int M4 1 = 11;

int M4 2 = 12;

int M4 _PWM = 13;

*/

Y—K + + YU —K%EMEERT D

@® ArduBlock ¥ > ) ora 5 L

* Block ¥V —Za— R, PC/MyDocuments/Arduino/ \fi& U7z > 7"V 7 4 )L A [RDC_ArdublockSamples] ic, 7 7 )b% [06a_RDC_
Servo.abp] THMENTNET,

ke QU
M —

= s 40D
Suiaie 20 {ERDig

T W S

i LR i R

STEM Du i HR DY — R T ay 7 T —Rzeghh LEd,
BB Z AN S &Y —REEOEE TIHREMEX THE X7,
VE—FEHS> THMWAT Yy T EIHFEBREIZANS DL D
NI ENTEET,
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M Arduino COHY> 770554
27w FDf| > Servo > Sweep (Y — R EHET %)
myservo.attach(9) DE U HE S Y — R 2k LI € DOFRSITEIET %,

#include <Servo.h>

Servo myservo; // create servo object to control a servo
// twelve servo objects can be created on most boards

int pos = 0; // variable to store the servo position

void setup ()
{ @pg%é 9 HSIEELIELBEICBETS ]

myservo.attach (9); // attaches the servo on pin 9 to the servo object

}

void loop () {
for (pos = 0; pos <= 180; pos += 1) { // goes from 0 degrees to 180

degrees
// in steps of 1 degree
myservo.write (pos); // tell servo to go to position in variable 'pos'
delay(15); // waits 15ms for the servo to reach the position
}
for (pos = 180; pos >= 0; 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

}

H—FKRIl ¢ ¢ e 2544 —DUEICHK CTY—KRHEEE
@® ArduBlock > 71V 7015 5 L

s =ro BN Block ¥ — A I — R &, PC/MyDocuments/Arduino/ ~\fid & U 7z % > 7" )V 7 % JU & [RDC_
ﬁﬁj ArdublockSamples] iZ, 7 7 /L4 [06b_RDC_Servo_Slider.abp] THME N TVET,
e i
P e
g ..ﬁ‘
N - ’

=

ira star Sall—2R)

STEM Du (N /TR OEHEY —RT 0y 7 TH—RZz#» L X T,
AT A X =D —ROREHFHICT Yy €7 L THALE
ER
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B Arduino COY > )VTar< L

Ay FDH > Servo > Knob (R T A X—ODNMEIC S U TH— RN EEET %)
myservo.attach(9) D ¥ > H S 2P — Rz Lic ¥ ORSIUEIET 5,
potpin =0 DY VFHFS%Z 05 A3 ITEIET %,

#include <Servo.h>
Servo myservo; // create servo object to control a servo

int potpin = A3; // analog pin used to connect the potentiometer
ErBBERSAF—ELBES AIBETS )

int val; // variable to read the value from the analog pin

void setup ()
{

myservo.attach (13); // attaches the servo on pin 9 to the servo object
} ErB&SEY—RERLEELESITEET S

void loop ()
{

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

between 0 and 180)
myservo.write(val); // sets the servo position according to the

scaled value
delay (15); // waits for the servo to get there

arvha—3> AHAK & ®
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I2CLCD (RDC-104H) -+ ¢ - B@mIcXFRTIT S
@® ArduBlock 5> 7 I 7Ro 5 L

* Block ¥ — A 21— R, PC/MyDocuments/Arduino/ & U 7z > 7" )L 7 % )L & [RDC_ArdublockSamples] 12, 7 7 )% [07_RDC_
[2CLCD_Sensors.abp] THMENTVE T,

(

e A Aaleh

RDC-104TYPE2, TYPE3+(plus)iCid.
R ERENTOET,

RDC-104 @ 12C #F ORI L FE R ER L
£3, 7 A1 YE%, LCD &

SR ERTBHCENTEET, AUk T T e

A5 1L TV B 34 > — D+l

LCD E= 4 —£ATEETOT, Ry MeBfF& 15 BB TOX 2 —{liEZ 05 CiHIREETT
I RCRSERTRIOY 7I38MERTT,
IRRIFITEFDIBEDFICE > TVETDOTTEEL LT,

B Arduino COY>7IV7O5 5 L
Arw F 7w 7 >RDC_samples>RDC_I2CLCD_Sensors (77 a7t HE=%)

// include the library code:
#include <I2CLiquidCrystal.h>
#include <Wire.h>

// initialize the library
// uncomment next line if you are using a LCD from Straberry Linux
I2CLiquidCrystal 1lcd (40, false);
/l | +--- set true if the power suply is 5V, false if it is 3.3V
/) e contrast (0-63)
// uncomment next line if you are using a LCD from Akizuki denshi
// I2CLiquidCrystal lcd;

void setup () {

a>vka—3 HAF & ®
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// set up the LCD" s number of columns and rows:
lcd.begin (16, 2);
// Print pin numbers
led.print (Y A2 A3 A4 AL");

pinMode (0, INPUT_PULLUP) S
pinMode (1, OUTPUT) ;
pinMode (12, INPUT_PULLUP) g

pinMode (13, OUTPUT) ;
digitalWrite (13,HIGH) ;

void loop () {
// set the cursor to column 0, line 1
// (note: line 1 is the second row, since counting begins with 0):
lcd.setCursor (0, 1);

for (int 1=A2; i<=A5; i++) {
int a = analogRead (i)
1f (a<1000)
lcd.print (Y V) ;
if (a<100)
lcd.print (Y V) ;
if (a<l1l0)
lcd.print (Y V) ;
led.print (a);
}
delay (100) ;

avko—> AHAF
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EE /vt + « « MPU-6050 VU7 IVEZZ

@® ArduBlock > 7 )v7R 455 L

* Block ¥ — A I — R, PC/MyDocuments/Arduino/ A& U7z > 7 ) 7 # )L & [RDC_ArdublockSamples] 2. 7 7 1 /L% [09_RDC_
MPU6050.abp] TIHENTLET,

==

: s =

3
L

RDC-104

PRDI-9250 44D\
Z—ETHROMIERAL

VCC, GND, SCL, SDA
D N AR AN et
EOECELAHERELT
ERLET.

R

NPUEDS0 Temperature Sensor

] MPUEDS0 Gyro X axis

STEM Du A 1RO 7y Z7Z2fNEd, IEE,/ vy at
P MPU6050 52U 7 IV EZXICH I LE T,

I MEEL Y70y 213 BR7O7 5 LORT—DODEL
PHATBIEDTEX A,

| BHANDEOAYNAMIVTIS =BV ET,

| BHDNSA—2 & FERTH58IECSEB TR LTLEE
LY,

B Arduino COY>7IV7AT5 4
Arw F 7 7 >RDC_samples>RDC_MPU6050_test

// August 17, 2014
// Public Domain

#include<Wire.h>

void setup () {
Wire.begin () ;

Wire.write (0);

}
void loop () {

// MPU-6050 Short Example Sketch
// By Arduino User JohnChi

const int MPU=0x68; //I2C address of the MPU-6050
intl6 t AcX,AcY,AcZ,Tmp,GyX,GyY,GyZ;

Wire.beginTransmission (MPU) ;

Wire.write (0x6B); //PWR_MGMT_1 register

// set to zero (wakes up the MPU-6050)

Wire.endTransmission (true);
// Wire beginTransmission(MPU);
// Wire.write(Ox1B); //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) ;

arvho—3> AR
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Wire.beginTransmission (MPU) ;

Wire.write (0x3B); // starting with register 0x3B (ACCEL_XOUT_H)

Wire.endTransmission (false);

Wire.requestFrom(MPU, 14, true); // request a total of 14 registers
AcX=Wire.read()<<8|Wire.read(); // 0x3B (ACCEL_XOUT_H) & 0x3(
(ACCEL_XOUT_L)

AcY=Wire.read()<<8|Wire.read(); // 0x3D (ACCEL_YOUT_H) & 0x3

(ACCEL_YOUT_L)
Acz=Wire.read()<<8|Wire.read(); // Ox3F (ACCEL_ZOUT_H) & 0x40 (ACCEL

ZOUT_L)

Tmp=Wire.read()<<8|Wire.read(); // 0x41 (TEMP_OUT_H) & 0x42 (TEMP
OUT_L)

GyX=Wire.read()<<8|Wire.read(); // 0x43 (GYRO_XOUT_H) & 0x44 (GYRO
XOUT_L)
GyY=Wire.read()<<8|Wire.read(); // 0x45 (GYRO_YOUT_H) & 0x46 (GYRO
YOUT_L)

GyZ=Wire.read()<<8|Wire.read() ; // 0x47 (GYRO_ZOUT_H) & 0x48 (GYRO
ZOUT_L)
Serial.print (“AcX = V) ; Serial.print (AcX / 1638.4);
Serial.print (Y | AcY = “); Serial.print (AcY*0.0054);
Serial.print (Y | AcZ = Y); Serial.print (AcZ);

Serial.print (™ | Tmp = “); Serial.print (Tmp/340.00+36.53); /

equation for temperature in degrees C from datasheet
Serial.print (Y | GyX = “); Serial.print (GyX / 131);

Serial.print ("™ | GyY = %); Serial.print (GyY);
Serial.print (™ | GyZz = “); Serial.println(GyZ);
delay (333);

3). Y —F—%EH

1. [MPU6050_test.ino) ZEHZXIAARESA IV R— RO T YT LWNETENTV SR
REDIFIC, Aruduino @ [ VU TIVEZZ— | 2o TR VY OEZIANRE  ENTE
¥, CVUTINEZR—TES LS sample 77T LEERLTWVETD)

o wewmmcimminsa - o 2. Aruduino D [V —)L ]| = [¥ U T IVEZ X —]
_ OV w T BHEVYTIVEZZ—HEHIE |
o — MO, UTINEA LT R ERENE T,

2 T~ 3 VUTIVES AT YHEMHEE LD T —

AR ITNET, (USBT—7VidEOE %)
4. USB 7 —7)VHEki=N LT, 7—Xa1ll7ZzE 1L
LEd, YUVIVEZEZ—T ¢ Y RUDFHINESE
RIMEILLETDT, DB ZITIZD T,
5. VU 7INVEZRZ—LERERAY T M Llcae—
(Ctrl+C), X=X b+ (Ctrl+V) L CTHEWEx T 57
LA RN | LIRS 2 & nh D 5 <m0 £,
el — 6. USBT—7)ILZIRNT, aF 7 x2EELTH
5a—LTL 720,
X%, ArduinoC O > 7))L MPU6050test TO Y 7 )VEZZ—TT,
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RCaAVINNARE Y-

1ER{iTRAREZNETEET,

@® ArduBlock > 7 )b 70495 L

BFIAVIISAEY 2—)V3fhav /A Rt Y—

* Block ¥ — X I — K i&, PC/MyDocuments/Arduino/ N\ fid & L 7z % > 7 )L 7 #+ ) X [RDC_
ArdublockSamples] i, 7 7 A /L4 [08_RDC_QMC5883.abp] THEMEN TV E T,

— wame QO

=P B
ot GO0

ey (TR

Anteger, -

1aANREe370v 78R TY, (T5—HHTaAUN

1IVTEZHEA)
! CEEDY Y7 1VEERLT ( e
X AL HAOE S fERE i
It N__ o 360 _' o
" E 90 1 EHALT “ : £
B S |180 iy db
< EE1T R 270 o -
RDC-104 ’
obO—S5R—FK |2V Rt Y .
T STEM Du 7 7 £ ) 03 Y SRR YT 0y S RN E T,
3sCL SoL QMC5883 AN\ AP DEZ I 7 IVEZZICH I LE T,
2SDA SDA
G GND

Serial printf3]

Heading = 3.76 Degress = 215.19
Heading = 3.02 Degress = 172.90
Heading = 0.81 Degress = 46.65

AR YRR DOERES
bETI2CV 7y MIHLET,

M Arduino COY7IV7O55 L
A F O >[DFrobot_QMC5883]> [QMC5883_compass] THEMENTVET,

WE CRARC 3Mhiz2sHd 29> 7)Y — 2 a—F [QMC5883_readRaw] AHEIE N TWVET,

A

* @file QMC5883 compass.cpp

* (@brief The program shows how to realize the function compass.When
the program runs, please spin QMC5883 freely to accomplish calibra-
tion.

* @n 3-Axis Digital Compass IC

*

* @copyright [DFRobot] (http://www.dfrobot.com), 2017
* @copyright GNU Lesser General Public License

*

* @author [dexian.huang] (952838602Q@qgqg.com)

* @version V1.0

* @date 2017-7-3

*

arvka—> AHAFK
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{

{

#include <Wire.h>
#include <DFRobot QMC5883.h>

DFRobot QMC5883 compass;

void setup ()

Serial.begin (115200);
while (!compass.begin())

{

Serial.println (“Could not find a valid QMC5883 sensor, check wir-

ing!”);

delay (500) ;
}

if (compass.isHMC()) {
Serial.println(“Initialize HMC5883");
compass.setRange (HMC5883L RANGE 1 3GA);
compass.setMeasurementMode (HMC5883L CONTINOUS) ;
compass.setDataRate (HMC5883L DATARATE 15HZ);
compass.setSamples (HMC5883L SAMPLES 8);

else if (compass.isQMC()) {
Serial.println(“Initialize QMC5883”) ;
compass.setRange (QMC5883 RANGE 2GA) ;
compass.setMeasurementMode (QMC5883 CONTINOUS) ;
compass.setDataRate (QMC5883 DATARATE 50HZ) ;
compass.setSamples (QMC5883 SAMPLES 8) ;

}

}

void loop ()

Vector norm = compass.readNormalize();

// Calculate heading
float heading = atan2 (norm.YAxis, norm.XAxis):;

// Set declination angle on your location and fix heading

// You can find your declination on: http://magnetic-declination.com/
// (+) Positive or (-) for negative

// For Bytom / Poland declination angle is 4’26E (positive)

// Formula: (deg + (min / 60.0)) / (180 / M PI);

float declinationAngle = (4.0 + (26.0 / 60.0)) / (180 / PI);

heading += declinationAngle;

// Correct for heading < Odeg and heading > 360deg
if (heading < 0) {

heading += 2 * PI;
}

arvha—3> AHAK
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1f (heading > 2 * PI){
heading -= 2 * PI;
}

// Convert to degrees
float headingDegrees = heading * 180/M PI;

// Output
Serial.print (Y Heading
Serial.print (heading) ;
Serial.print (Y Degress = %);
Serial.print (headingDegrees) ;
Serial.println();

\\),
’

delay (100) ;

loT* ¢« « [3R IWi-Fi T U T IVE=Z2—%T 3,

[ p—r——————— o W

R g | b | P TP [ | i | i |

Swma n

i i o
ol —
RXD(0)3
Oxp()— i
HraR WiFi £ 1-) '. | MW

RDP-TEC31-WiFi o | — 5 gy
windows i (¥ MHercules SETUP utility] & \5
V7 bV Ed, https://www.hw-group.com/
software/hercules-setup-utility "5V 7 k& X
Yu—RLET,

WO a7 LR T 288 — 2D SSID, SAT— K&, HHTSPCOIPvA 7 FL
A= AJTUET,

ANLIETar S5 LAY R—RICEZAAT, YUTIVEZZZHL O T T LHET
TNnE9,

)7 IVEZZIC AT a7 Y FOEHRORENZRENTEBHE— R CTRHRIRBICZD £,
ardumo {il, Hercules SETUP utility fl CZNZNXFEANIT % LHAICTKRENE T,
T I LDloop DFHDIARAY 7T RENTNBEETADIAAY N L THEIALET—
27 L GED £95
Y —Za— K&, PC/MyDocuments/Arduino/ A7 F 7 v 27 >RDC_samples> i<, 77+ )L% [10_RDC_WiFi_
Serial] T TN TWVET, Arduino T, RDC_samples DHICHELE Uz > TIVERIL LHERTEE T,
RAAVFE—FATRIS L
/*
multiple serial test for RDC

Receives from the USB serial, sends to hardware serial.
Receives from hardware serial, sends to USB serial.

arvka—3> AHAK & ®
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The circuit:
* RX 1is digital pin 0 (connect to TX of other device)

* TX is digital pin 1 (connect to RX of other device)

*/

void setup ()
{
// Open serial communications and wait for port to open:
Serial.begin (9600) ;
while (!Serial);// for 32U4 ¥V 7)VE= R ZIELE T % L THD

Serial.println ("Goodnight moon!");

// set the data rate for the Seriall port
Seriall.begin (9600) ;
Seriall.println ("AT");
for(int 1 = 0; 1 < 5000; i++) {

serialLoop () ;

}

// delay TREDE V) TIVOPEMN T E VDT, for TU—TLTHD RHREIIEMRIHCE - THR%ET 5
Seriall.println ("AT+CWMODE=1") ;
for(int 1 = 0; 1 < 5000; i++) {
serialLoop () ;

}
Seriall.println ("AT+CWJAP_CUR=\" fif)l— & SSID\",\" )XXAT— K \"");

for(int i = 0; i < 80; i++) {
for(int ii = 0; ii < 10000; ii++) {
serialLoop () ;
}

}
Seriall.println ("AT+CIPSTART=\"TCP\",\"windows ) IPv4d 77 K L X

Wy SEE)
for(int 1 = 0
serialloop (

; 1 < 10000; i++) |

) ;

}

Seriall.println ("AT+CIPMODE=1") ;

for(int i = 0; i < 5000; i++) {
serialLoop () ;

}
Seriall.println ("AT+CIPSEND") ;

for(int 1 = 0; i < 5000; i++) {
serialLoop () ;

}

}

void loop () // run over and over

{

Serial.println ("send message and data");
serialLoop () ;

arko—3> HAF 31 lq.mmm®
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void serialLoop ()
{
if (Seriall.available())
Serial.write (Seriall.read());
if (Serial.available())
Seriall.write (Serial.read());

RAaAYR— RO Y IEHRE,. Wi-Fi T
U7 )IVE=ZZ—L%E9,

—>&EJRD 3.3VO G

£ \
Wi-Fi €Y a2a—)lF v b
RDP-TEC31-WiFi

155 > Y Ultrasonic sensor
FELAATHALE S, Al7eM

PING 11 PRPCORIZ

5CL, SDA RXD(0)—

v RDC10407xp()-

- RDC104 : WIkARVRIEEEE > /S SR Y/ B

Yo, WELTWET., ZOMOGHIIDgE, wEikt
Y- AV R—RICERL T Ty, 7Fuardky
Y2 RMATT (AOAL) #kinTRE, hdEL Y/ Vv A
Ot oY /Y Y& 12C R RIRET I,

12 REE  BFRIMELED 1]

button Infrared sensor IiEIE‘B ,\/“j‘
Trarge v AN VT
%[5 WiFi € 2 —)L 0 3V3,GND
L RS/ A0/ BEE Y 7z AOAL B 1@ 3.3V, © G ICHeki

——HDOL LT Y T f

BHZ Y
B/ v A Ot > B EUIRAE K]
Ry MMyl - RDS-TEC31WiFi
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79— « o o ITH-TXOT1EHHNTS

@® ArduBlock Y > 7)o s 5 L

* Block ¥V — & a— R, PC/MyDocuments/Arduino/ B L7245 > 7 )7 % )L X [RDC_ArdublockSamples] &, 7 7 /L4 [10_RDC_
tone.abp] THMENTNET,

r—2T7 i o TT Y —DEZ LTI,

RDC-104 Tl EH (PING) OV 7w hDTr (1 1HFE ) &G
ICEET P — 2k LRI

BArduino COY>TIVTOTSL
2w F D > 02 Digital > toneMelody (7' —TATT 12119 %)

tone(8, melody|thisNote], noteDuration) & noTone(8) DE 2V &HF%Z 8 h'H 11 ITMEIET %,

#include “pitches.h”

// notes in the melody:
int melody[] = {

NOTE C4, NOTE G3, NOTE G3, NOTE A3, NOTE G3,

0, NOTE B3, NOTE C4
5 8

a>vka—3 HAF & ®
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// note durations: 4 = quarter note, 8 = eighth note, etc.:

int noteDurations[] = {
4, 8, 8, 4, 4, 4, 4, 4

¥

void setup() {
// iterate over the notes of the melody:
for (int thisNote = 0; thisNote < 8; thisNote++) {

// to calculate the note duration, take one second

// divided by the note type.

//e.g. quarter note = 1000 / 4, eighth note = 1000/8, etc.
int noteDuration = 1000 / noteDurations|[thisNote];

tone (8, melody[thisNote], noteDuration);

Er&S 8% 11IBETS )

// to distinguish the notes, set a minimum time between them.
// the note’s duration + 30% seems to work well:

int pauseBetweenNotes = noteDuration * 1.30;
delay (pauseBetweenNotes) ;

// stop the tone playing:

Er®S 8% 111BETS )

noTone (8) ;

void loop () {
// no need to repeat the melody.

arvha—3> AHAK & ®
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(o]
3-5.\=Y7tF)—
RoboDesignerPlus RDC-102,103,104 {EREFIC. FESRYLR
TEZN=YT7 7T ) —DBNTT,
AL JAPAN ROBOTECH DR—LAR—I TR ZE W,
1.ULIN=RAyF /AT 2F6VEMTr—
RDP-8093x4LSWP ¥ 300_ (#itk)

B3 x 4 REMyr—ZX, O—F
EX 15m, WAXHE 2 ¥ a
2 Z—fF, LIN—=ZA v FfF

2.LIN—=RAwF /AR Z{F45VEMT—R

! RDP-8093x3LSWP ¥ 300_ (Fith)
i

W3 x 3AREMr—A, a—F

EX 15m WA XHE 2 ¥ a
3.USBE 3 x 4 XE o —X RDP-8093x4USB
' ¥900_ (BiHR)

37 Z—fF LIN— A A FAf
B3 x 4 KEMr—X, USBax”
4.7470USB#EHEI—F RDP-824 ¥400_ (Fith)

2—frE ALY FAS

USBY—7)V AFRX—<A70
2 ZAHH ¥ 400_
/ THENGEF o — 71
2.1mm #E4E DC v v &~ JST HI

‘Bﬂ’}( 1.5m A—-micro
NTHIO— R~ JSTRI 2 ¥ axy

6.DC /17 /'7 2 Ev&#/r—7I0 RDP-826
Coax g xEWr—7), EX 11

5.8 7—X a7 2—Z#H 11—~ RDP-825
(k)
REWr—TIVTT, £EX 10m N
. ¥ 400 (ﬁﬂi)

am AC 7 XS x— %ﬁ"éﬁ%&kﬁﬁﬁ

'r;
7.4 —7) 20cm RDP-831 ¥400_ (Bith)

30cm RDP-832 ¥400_ (Fith)

Wis XH3 ki % 7 2 —{+f
8.t VHEET— T

488 QLA A X R#iF 20 em

RDP-829 ¥400_ (Fith)

30cm RDP-834 Y400 (Bif)
XH2 fii— QL2 ¥ % 7 Z—1}

10.¥v > 74 —7)U RDP-836 Y 400_ (Bik)

i 20 cms— 7 )V
o,
L

Wi QL X A 75 7 f+}

104Kty b+
MN.RIVFAT«T7H—FKFZXOv b MMC-DM3AT

¥ 300_ (Bik)

RDC-103 7 — & Gl gk i,
Hefhid, EEEm IS N X
HETEIRF O > Y F— R [EIIC
FHLET,

12.T>3—%44—7)V  RDP-835 ¥500_ (Fith)
RDC-103_ TYPE 3lc v a—4&
/ * RS AR — 7 )V
. RDO-502EN i a— &KX —7
JL 30 cm
éHS@—QLI@XS:Jiﬁ’}’—

JEAR 4 € 2y X— E VIR
7 RDO-502EN fJ@ > a— %7 —
TIVCEE R D I & CF
IS EEW,
13. KR4 =L f3F¥7— FE—% RDO-502-48

¥ 1,800_ (Bith)

130 BlEe—X AT, ADOHY
Vw7 a7 2T ORI,
14. KA —)Ut+7— FE—42 RD0-502-120
Y 1,800_ (Bik)

T — Z [l fi5 84 6,720rpm Bk tE
1/48 HJHEl#s% 140rpm

HIRELE DC4.5V fHEgr—7

130 ®ME—2NgKT, HOHY
E Uy 7/ AR 2T ORI BE,
; £ — & [al§5 %4 6,720rpm JakHE Lt
1/120 Hi778hEl%E:%4 56rpm
> HIRERE DC45SV {fEr—7)b 20

20 cm
cm

FE—4% RDO-502EN-48
¥3,000_ (Bitk)

15. 3-8+ 7—

1 BB DL a—2FT, HED
: FHRICTFRWEERETEY, (VB
r—7)U 20 cm XH3P-QL3P i
%EHE DC45V Tra—%: 18

JOVA A

E— & [alfigih Fic o > a— 2
T — X A5 %K 6,720rpm Ji 3% L
1/48 HiJ 74l [=14%% 140rpm

16. T O—4{FE—% RDO-29BMA ¥ 3,700_(Fith)
2D 12 )V ATy a—4&
B T, 71— RNy oY

| IRV ET,
FBIFEIE DC12.0V fgr—7
JU30cem NS

arvka—> AHAFK
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17.T>3—4% « £7~v FfF DCE—% RDO-29B50G27A

RDO-29B50G 54A

¥7,800_ (BitkZ)

T v 31— X f £— %RDO-

29BMA IZ¥ 7~y REMFIE—

2T, WOokLIE 1/27. 1/54 D 2
BN SBENET,

. BIFEE DC12.0V {HEr—7V 30
[.’ D cm SENS

18. ¥7~\v K DCE—4 RDO-29B36G10A
¥ 3,280_ (B &)

EF Ay RHE—X T, Wik
W 1/10 E#E5 370rpm U
DC12.0V T 7t 7} =

19. 2 /?t/"ﬂ'— JES-7022 ¥ 1,200_ (FiHR)

AT v T ERAUEHAL T T,
Bt oY oLHiEN b D DT
{7Eo>TVWET, (fEr—7I1 30 m

20. 7O FNEE > — JES-7023 VAD
¥ 1,500 (Bifk)
7rua g oNETY YT IViESR

R U T9, FRIMER LED {3 &,
TIOT ATy TH OB Z R
O Ay FAFE, BERNT 30 ms —

TIUAF

21. ZFARNEE Y — RDI-203JR ¥ 1,200_ (Bitk)
TLEREDRNR) TV DEHR
8% (38kHz Wik %#%2Ed 57
SO Y TT, alRhySVa=

o Ty h—nNAR—IV OV RE—
R) &L T0ES, 30em7r—7
JZE}

22.8BE+¥+ >t — RDI-204 ¥ 3,000_ (Bith )

.oy R (BREOH2X) 2z

T9., KEE~ZFENIHZ X ETHlN

- 5L YK Td, 30mr—7 )V

i

23.AlfE+ > — RDI-209 ¥ 1,800 (Bitkx)
FIVRZIEA L, Z2o&GtE (BEEE
WKISCl7rulEEzld %t
Y Td, WE AR I, 10 ~
80cms,

30 emZr— 7 JUAf

O

24, BEREtE > — RDI-HCSR04 ¥ 1,200_ (Fiftk)

RS L, TOKEE ()
WKt Fu7E8EZH1T5
YT, RAE 0.3 cm
HIPESIPR © 2~ 450 cm

25.°Ca> /XXt > RDI-5883L_QMC
¥1,800_ (Fitk=)

MRESZRHN. 7 fRfE 360, )11
ENL, 12CT—7 BT,
T—7)IVE 20m

26.VvAOtv RDI-9250

¥1.800_ (Bith)
oWl I Yy A1 IS MR
RN
4 Ay ZED FT 55 H
FlHEOEI Ny XL, FXAZXD
20cm VAV JELE T,

27. RS> — RDI-211
¥1,200_ (BiHhk®)

STEPNT ARV 72 IS U, s o
7 HAOLETD,

AL FERL . SR EREEETIIE R AER
Blmm Z—7JE 30cm

28. R/G/BLED ;K— F RDO-404

¥5,800_ (Bifhx)
IKFF S B ICHIATE 3
LED BBHR— RC9, YA A v
F Tk FD 3L ZF DM
BOETHRNLTEXT,

29. 94 Y FL—A&K T LA AT —)V¥— b
RDP-971 2 BHH ¥ 2,380 (Bithx)

IRINERYE T il T2 B & 2 B RZER>, T4
VhL—=ATa b I LOER, HENTES Y —
F T, ¥—FY A X 594x841mm(Al fR)

arvho—3> AR
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4. 705 7 LIRIBDEWNE

4-1. 705 5 LEARIRIBE(EA R £(E

(71 % 5 LB Scratch,Arduino,ArduBlook, K OF
RDC S{ERE L TNA A RS A N—DA VA =)l
\ vAs B A BN k2 10))
BBIBLUT, BICA VA=V EZTERTH

DETLTOWAERWVESIE. [2
U ]
TV
[1]. XV aAY(PO) LEREEHELET,
1. PC Mz, USB Hfta— FCHRLET,
2%%@%&Pcﬁﬁm%ﬁﬂbPCM®Fam
— M BEIREESNETOT, RDOTFIEIC
ﬁw(mMéﬁ%ﬁ«T<téw

[2]. COMK— FDEEER [Windows10 DiFE]
1.PCO[avra—)SxV | ZERLET,
2.3 ba—LSxILd NO
[FNAAY =YY —] ZEIRLET,
%ﬁ@wm N naﬁbi—é—o

[31. 70455 LEBIEicH)

1. 7 A7 b 7IichdiE Uz [Arduino-
1.6.10-win-stemdu 16]IDE 7 7 1
JVOHID [arduino.exe] 77V v 7
U CHREREZ A X—FXHEXT,

2.ARDUINO Genuino A& L. 71
7T LBREREEEm AU E T,

[4]. Arduino-IDE DR— FI XY + 5RE
1. &%) L7z Arduino-IDE ® [ WV —)V ] >

[R—RxVy— |27 Uv L,
HIET 3~/ aKR— KU AR, Arduino
AVRR— KT, T 253132 R=FK
EbhbET

[STEM Du/RoboDesigner+RDC102w/
ATmega32U4 3.3V SMHz]

[STEM Du/RoboDesigner+RDC103R4w/
ATmega32U4 3.3V 8MHz]

[STEM Du/RoboDesigner+RDC104w/
ATmega32U4 3.3V 8MHz]
DVINLZE T 7 LERLET,

U A b etilC @EIM & £ 97,

FRE[V—IV] > [ U7
uﬂ’\fu%ﬁh %L

)T IViR—
R—F] DOCOM HBE 2,
9,

G

.-.-lr..

Al

.z

— bk (COM & LPT) ZZ7 Vw7 L TUSB /UI)LT N AR (COMXX)JI DFE

y | REEE

Ganuino

[ - ]

Terh BN 28 4 84T

How to use the program environment

Program development
environment use preliminary
preparations

(Program environment
Scratch,Arduino,ArduBlook and RDC-
104 When working environment and
installation of a device driver aren't
complete, please refer to [2. Preparations
of a program development environment]
and complete installation.)

[1]. PC and a circuit board are
connected.

1. PC and a circuit board are connected
by a USB connecting cable.

2.When it's connected, a PC senses a circuit
board, and "communication port" on the PC side
is established automatically, so please check the
COM number with the next procedure.

[2]. Confirmation of communication port
[In case of Windows8]

1. A charm is indicated on the desktop
screen, and [setting] is chosen.

2. [Control Panel] is chosen.

3. [Hardware and Sound] of a Control
Panel are chosen.

4. [Device manager] of [Hardware and
Sound] is chosen.

5. A port (COM and LPT) is clicked, the
number of "STEM Du RDC-104 (COMxx)" is
confirmed and it's recorded.

(3).Communication port setting of Arduino-IDE

1. You click an icon of Arduino-IDE, and
make a development environment start.

2. Which is started Arduino-IDE [tool] >
[serial port] is opened.

The COM number is set as the checked
number.

3. [STEMDu/RoboDesigner+RDC-104w/
ATmega32U4 3.3V 8MHz] is chosen and
click designation is performed by the

& microcomputer board list which clicks is

Arduino-IDE [tool] >
board] and appears.
A @ mark sticks to the list left end.

[microcomputer

PARZASIN: L

Program Environment

-37-

ﬁmm m.®



(@oBo®ESIGNER"

4-2. Scratch
4.2.1. Scratch EIEI DB

=i

==

QE)T(

N ——
Bahasa Indonesia
Bahasa Melayu I
Catala |
Creole
Czech '
Dansk |
Deutsch
Eesti '
Erglish |
Espanol |

Euskara

/\;ﬁ

Francals

I_____\

Frangals (Canada)
Galego

Hrvatskl

Italiano
Kinyarwanda
Lisbuviy

Magyar
Hederdands
Horsk

Polski

Portugués
Portuguis { Brasil)
Roméana

Slovak
Slovenscina
Tiéng Viét
Tiirkge
suomi
gvenska
Islenska
EAAnvika
bBbnrapckn
MakeaoHCKK
MoHron xan
Pycckmin
YKpaiHCbBKa
nMY
4y 2l

Wi @

et

TS

IV

T
CFA
s HAE3E
ER8h
i8] 0P 5
it

SRl

71

( #®= ) ( =snwss )

T

...

BI74%

EEEOUTEF...

JOTIhHE A Ad. ..

2ISAFEBELT ...

JOTIPROAE...
s

BIERT RO EL,

A5y RITEMS
IFHIRTEWE. .
BT,

& (8D E...
E-R-070WEETIE

I-5-& @ RIETE
R
I-N-&400F0

T -8 -m50 % F

E—8—moiRE

( zo5sremn )

( zosqrexaas )

RN

Burmich 1.4 s i codes o 23Cap-a)

L

—

=

Sl SLE o H i Wb AT

smRirEY

a

—r= [HEMESY
BLHEIT Zr—  OEENST
A=TE R8s

il O D s

EitE QR RS
R EDRICTS
FUNE E TOEAD
¥ () Reml 45

=in

falcRkh /o
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O e g

"
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4.2.2. Scratch ZilcE) 9 3
1). windows DIFE :
[WinScratch1.4-stemduO1] &
> [Scratch] ® H1 O,
[Scratch4STEMDu.image] % .
[Scratch.exe] (JHEH~—7) “\,
RZw 5 & Raw U TiEH
L%d,

2).MacOS X DIz4E :
id & L 7z [Scratch_14_
for STEM Du_01] ® H oD,
[Scratch4STEMDu.image] % .
AT Uw 7 LUTCEELZE
ER

3. ¥9. BhLTHELLS,
1. Scratch 3HBEHBD T Oy
DB T B & D RIEE T
$§k7B77A%WWT%
BYTRT T TY, %2&17U7F(7D77Amm

Scratch is started.

1). In case of windows:
[WinScratch1.4-stemduO1] > drag and drop

does and starts [Scratch4STEMDu.image] in

[Scratch] to [Scratch.exe] (cat facial mark).

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

[Scratch4STEMDu.image]| in arranged
[Scratch_14_for_STEM_Du_01] is double-
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.

Il Scratch which starts
2. A screen of Scratch is divided into left and right,
and the picture called "Sprite" is shown to the right

O—F) N 78wy (=

Sorma® 1 {yowrno oodo of 10 &z MO

7] ELTHEZX
N, 7avrxH
HEDEBIZTT
oo LEES
TEMTEET,
2. Scratch O | &
EHIChNTE
H., HENTE TA
T4 ] ERRE
N5 @G, M
WKIE A7) T D

[aam ot i s e 5. R

&kAay7=
=W7avIICh—I N ENTTEI )V 7 ELEESE

ILTLE. BHOBMRTHEEEL TERERELST.

— side and an edit display of a script is
I 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.

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

7

o S [ DV 2R &

nxkJ,

3. tEEEIFIC X [10 B8 d ] 115 FHRICEIT ] DX ST
BIEBETEMMINE G Tay VDN —EXREINTVE
I, BN LICWRAT I A MEGZIRE L TRIZH IR TEE ],
(& RETHILNITay I 2HEHTICET Yy 7 & R

‘/7 Lia‘o

4. 70w o7V wrg5L, TRy ZICREENTENEIC
Jo U CHmARIOBENEE L E T,

*XTREGEENSHICBEIE YLD, MESLTFOR
a2 RRERTED T B LWV T, BHAEEZ RGNS
P2 HATOEET,

S. ﬁf’?'l‘%ﬁhf%t% [FANZ ) ICHB Ty J=fli>T, AV

MIIGUTEGZEEZT AL IRELTHAELEL I,
BRSO G TR -7 & 2T [HF v V] LHEEED LT RO T
LD, BilED ETo Y v s L b XX A ZA 20355 E. ZHC X >THREBH)
(FRXe5C L ARETY,
 FFICHBADESC L TE X b LI — A%W%g&%yfﬁ%@iﬁh

6. SE LTz XA —T g ik TREE—R ]| I LE

T, BEEARTHS C EMHRE T,

* 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.

*It isn'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.
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4.23. 70 I DRITHRA

). A7V 7 roFEFTTov A3,
CHE | DEART, AZGR 7Ty
I EDBIEICEENE T, .
FEDERL & TEEDIE] L)
MEFIEGEZ ET,

E#hird
& Fflol g
&g

—v— | OEEBST
€N Elc 115
D OF>h% @3 10857 Bl

T Ry by Jc9. OEARMTHEEZ [E]
OHITT, {>DF% s 7ay
7103, EDBIRICHEITENET,
TETITC eELELET,

3). {WIRL Gff—7)
: e L RO IR LIS, BB

e e S i e X TN B
- : RRDET GRIL—T)
U mihET,

| N LB
e

T

2. SCRIPT T3 b i 9#8
D% - OHIcEZET, mny ey 7] ZRET
LI DREESNVEDDET,

4). Fo < DRL (ERIL—7)
1.9 EOIRY ERLV—7) &, DT,

’T @ s

B~ EEY
D ST

=X
>

| —v— | OEEEST
.@B ElcE+s

M DFSLE il -1 )
BLEICENIS. BDED

=
&

EN
>

Fo DKL

5). &Mz (1)

1. Z&f 35 DB

raTsl .
,, E;j_'r g 2. %Il B D
e -
e on <EKM>
-_—ire BRI < TR >

ioi=3 e fREAhs

pM <
4D
a

Execution regulation in an
order block

1). "Connection" is a basis for Executing
Process of a script, and the order block you
lined is disposed of in turn from the top.
You can also use a process as "repeat” and
"conditional branch".

2). Connection

1. An easy example of "connection".
Attached "order block" is executed in turn
from the top.

When go to the bottom, a program stops.

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.

4). Repetition (infinite loop)
1. There is also a (infinite loop) repeated
eternally.

5). Conditional branch (1)
1. An example of a conditional branch

2. Something to use for the condition
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6)%@%@(@

=)
&

2
Bl

Oy ZREDNER 71

\/
Gyt

8).

—_

ey

W-240 w180 X240 w1 BO
9), WO ek , )
ﬁﬁ (X:]“‘_?\/) J:@X\ w0
y BRI RO D T, .
WA E LA (0,0) T x20y180 %240 y-180
TOTHFELTLIEIL, "
4.24.0%8y FTHELESR9YT F -
(1). E—%— d 77 __~a7
. T—x207avy 73 [§ SRt
> E—F—DTayrixk (PN
RSB | 27w I LET, t—S-nJasFEERTE
2' 7\D‘77/<I/‘y ]\0) rébﬂéj ]) annrsecs
A MaBEmENE I,
3. %'_& Li A,B D2 Eiﬁ%{éi power
i.a‘o direction Z5SEE
4. Scracth & RDC OE— R i
Scracth RDC
motorA M1
motorB M2
(2). 9 —
1. B P —E el 5 fHH

EESTENTEET,

2. vy -Tuay ZEMOLI
Frv I ANd L U —fH
ZHNB— T MW, HROR

T—VICREINT T,

- CORHAMEZ, TL W S

DBELLET,

ZSH— Y — Ol
(& Y —OE I
(BAZE &Y —OE I |

HEE Y -0 |

Y —OE

7. AZ—hrma7

5 UT-Red % 5 —hM
- INTWRRE, KM
e A DAY

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 StemDu and motor terminal for 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.
* This value is made reference of the
"threshold value" condition.
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4-3. Scracth OE{ERER

4.3.1. Sensor-Board O i2 &) /5

E -~

(1). LSV ay (PC) TOHE(H] !
.74:/$—F%PCk%ﬁbiﬁ

. [PCI>[N—=FRTZ7 |>[T/3A
X?%y%—ra COM & =5 7
MR L £ 9,

(2). [Sensor-Board IC&&E] Scratch @
Jays LAy ba—o CET
TEAHXIICT B7HITRDCNA
7y F e EEIAH, Sensor-Board
ICRELET,

. |Arduino-IDE|>[ A 7 v F O
f# 1>[STEMDu]> [Type_1] ®
[ScratchBoard_104.ino] & %9,

[Arduino-IDE|>[ Y — IV |>[ 2V

7’}I/ﬂ"3 k]I TNz COM &
FICRELXT,

3. Ardumo-IDEO)( V27w 7L,
<A aYHR—F (RDC) ICEZIAH
95,

4. i%)&ﬁkbﬁiﬂ]@‘% A=Y

MERENET,
(3). [Scratch TOHe(w] WEHREZTT
WEd,

1. oYy -TJay EERL, HY

Vw7 95e, XAZa—MENE

9, ['ScratchBoard %tk 7 7% |
EERL, 7w IEITLET,

2. A7 —IScratchBoard &k |
MHELE T,

3. [ScratchBoard Eithit | Z4H 71V v
7L, U7 )b USB DR— k7%
IR | ZEINT B L, #EER—b
(COM R—K) VA MHBENETOD
T\ FANRNTHBWIZ COM %

FICRELET,

~

_z-mf-

'%EminT?%&fﬂjgﬂ
— TAy ~NZEEL, R—F |[#

e 07— 2 |
E/—?\‘émijo o
4. AN TEE LD
T. WERRFEERTT,

*FRAAYR—=RDATA X = EANT)
MLUTHET, »EHHR/ AT14 X
fENZLLE T,

G A M AN YT TR E LT ET
HETEERNR /HS S HEIEL L E
ER

BEC N T, A4 3 YR — K&
ScratchBoard & L CTEIEL TWVWE T D

T, E—XHE E2BTRTr v FRETEED L. EH LTV E—ZDE)

THild) ety

el N aRG I-‘h

[ ———

T

LT Co et

n}:\.-b...-;:-cm..— e = O *
L N BreP T-4 ALT

-hnu-odrlullu
\IIINIF_ISII'I

| A 2 e — DR A A T L L e |

| |

A
SeratchBoard

il&t
. gm‘é

ST IS BAG — iR
17

A
ATTHE-

FIRHEITOT, PO EMSIKELTED LBV K S ICHERELET,

Movement experiment of Scracth
Board

(1). [Preparations by a PC]

1. A microcomputer board is connected to
a PC.

2. [PC]> [Hardware]| >[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] > [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.
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43.2. 22 7 p%ER U TENESRER
(1). ScratchProject @ Example4-1 ZFIWTHE T,

—

direction

direction ¢

1. OOt TDfEid 3
i TAS5A4 % —]
IEIREHLE T,

motor & |direction
3

motor B |direction
3

2. TORAZ YTk

Tt AR — kP

EEREEED TI DT,

Scratch [# 1fi 45 J8 1 B
BEINTW3 R0
gl #2729V w7 LT,
ATV T+ EFEITLE
3‘0

3. FEfrdiE., BHEMNE
MTHENE T,

4, IAAYVR—FKDXA
FA R =@ LT
HAROBUEZBIZ L T

5. XA AV EKR—FKOD
motorl, motor2 IZ#i LT
WAHE—=ZODBHEN L E
Wil REICLT, Sad
L@ Iz Z T
EWLE T DR TE
¥7,

4.3.3.Scratch |3, EHFRKEDT X, v 1 a2V F— FHEME

1. Scratch Tl&. Hic/SVarvexA a2 R— K% USB T
EHRUTHHALES,

2. XA AV KR— KD PC ki
ZH LT, AfREEZ
¥ 3% & Eid. ArduBlock 3
2 THIAL T2E 0, " y—

Experiment on movement using a script

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

0,0

1. Choice changes 3 points of a
sensor value to "slider".

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.

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.

5. A movement of the motor connected
to motor!l and motor2 of a microcomputer
board can confirm the thing which moves
while changing a revolution into a program
street on reaching "threshold value".

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.

2. When removing a PC connection of a
microcomputer board and making them
do autonomous movement, please use
ArduBlock.
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4-4. ArduBlock

4.4.1. ArduBlock BEiEI DER

(o ) (Foben) (Comat ) (g ) (zaies)) (o) (Smous ) (SmiouiE ) (Seizzes) )

. ##21€rk New Sketch

0 . %ﬁ%ﬁx}f“ 7—%1";52[.113-0
712 IsLwh icon palet 7
AAVERHLTVES, )
o {27F Save
TERR L= A% F i LE T,
- 'd
B—F (E2) .| BpEJHTIRTE Save As

PERR L7 A v FIcsmiz D TIREFELE T,
SRS

5 . < Open
AN {%ﬁbn@x&fa‘—m%ﬂo l
EEEE

)
=y Arduino IC7 20— upload
e o | PRk L= A7 v 7% Arduino IDE ~i b 39,

SCoop (Multitask) AITILEZ=4 Serial monitor
oY TF—2 U T7IIVEZZ—LET,
AkL—L
S REE=%5 Yy Y Y VY V%
STEM Duﬂjj];ﬁ pana | us wmerray | W el PrrO-F O LTTARSE | FelgE-
STEMDuA 7% -
STEMDur7 2 441 el
STEM Dus# {8 el | e

E LAl S S0 D el = SO D
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4.4.2 AruduBlock DfELE
[1]. Arduino 704 S LIBE%
Fides: )]

1. FAZ by PICHBEL
[Arduino-1.6.10-win-stemdu | ==~
I6]IDE 7 7 £ )V O H D | =
[ardumo.exe] 27 Vw7 U ===
THREEREZAZ—FE 50 BOG
bd_‘o

DN il
M LU E T

[2]. Arduino-IDE D R— FR T + &E
1. #®) L7z Arduino-IDE © [V —)V ]| >
[ R—=RY Xy — 27U -
ZAON
HEHT 3~/ aYR—FKU X
k. Arduino AVR ;R— F T,
[STEM Du/RoboDesigner+RDC102w/
ATmega32U4 3.3V 8MHz]
[STEM Du/RoboDesigner+RDC103R4w/
ATmega32U4 3.3V 8MHZ]
[STEM Du/RoboDesigner+RDC104w/
ATmega32U4 3.3V 8MHz]

@b\fﬂb‘%ﬁiﬁﬁ’é‘%?/fﬂ .

ﬂ“i RicGbETr7I Yo
BERERELE T,

') A bR I @FEID & &

bd—-

3. VT IbK— bERE

[V=)V]> [ YU TVE=FICHELTWS COM & 5%

WAL, ANHZSTI/ Yy IRELET, VR NEh

IC @ HIDFEE T,

JITIE b

WCOMS[STEM Du/RoboDesigner+RDC104w/

ATmega32U4 3.3V 8MHz

xE

1 CDIRAAVR—=FNEER—MD2DDREZLTNE, 1
1 PCOX AV R—RCOMERODINNTHRENTERE5E 1
1 EORREWENFRAELET, 1

How t

ArduBlock
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[4]. ArduBlock 28 L £ J .
(1). Arduino-IDE Z##H L. [ Y —/)V]> [ArduBlock] ZEER L., 7

Vw7 LET,

HOBEED, B D57 ArduBlock T3,

(2). LED THREEZT %,

1.

THET,

2. £90F, VI A a2y

FO—%F Lich B (g )} =
Vw7 URICHBST 597
VA4 Y RUNS [ =T i

RUPRDT 4 —)VRIC KT
7& Rav LT,

*IUT S NG [ V=T BT

T3,

H AL TaHS5 LDIV—T ]
bV —TF ¢ > 7S V—T7]
Q;fhﬁ@»—i?fuﬁﬁb@&bi

V=71 Z Fay U
Lﬁ—\ /ﬁ%bﬂziﬂqo

EH 7 4 a8 v FOD

4.

5.

6. Jav xRy SFRCIC, V—THPRELE>TNE
¥9, TATILOREIICEDLETELLET,

{CRERNERD ) 27V v /LK

ﬁb:ﬁfﬁ’é‘%ﬁ?“?% YRUDS |

TV VR K= (EV) ICRE

FIZNW 13 B ICOEDN ST LED %
| BBICEHRE A HD AT v FEN

T5 ] ERLBRY ¢ —)V RICK

TFwr&Ruy7LET,

W—TDHOIS— Y DAEIC
INEZEIICRay TTaL T4
?vj&ﬁﬁbf“fuvﬁﬁJv—
CWREVIAREELET,

mw74:ynbvb®
(@ )y #2 ) v Ltk ¥
WKEHNZ YT 0 VR b
UM RO SUR] 22—
TROFANRT Yy F& Ray 7
LEd,

¥ 208 o 0Bk, FET 3V OBE

% Z ORERIGIET 2 2105 IR TY,

(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 (pin)},
> 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.
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bﬁ@%[r/QWﬁ%$ -
(Ey)‘ﬂﬁﬁél%ﬁmb¢%
T4 —=)VRICKFITv T &Fay
LE9,

8. TuTITLNELICKRELADE
L7z,

9. 5T, L5 —E{(CHE )} Oy
T4 RUMNG [ RUMBED 2

V] ZNV—TRHDOHNRT v 7 &
]“‘ |mRy 70 L/ i 3_0
10. Ray TEELET Oy 7 OFRE
ZITVET,
a)LED B EF S I HHE THR—
Sk 13 ISRET %,
b) HIGH (& ON, LOW (& OFF
). SUMHAITEIA, 1000 SVRE 18
d).LED BfliEHF S Ichb b THR— (¥V)
F5x 13ICHET %,
€).HIGH i ON. LOW i OFF
f). SUMHMITIA, 1000 IS UMK 1H

Arne Gl hoh—5%

FEUE

o

13ICEELE LT,

a).
— e * b).HIGH Ici i LE L7z,
B oy * ¢).1000 ICELE Lz,
d).
* e).

FraL e e et

L
¥R M= D) RS

1IBICHRELE LT,
LOW ICRELTEE W,
* £).1000 ICERELF LTz,

MIEEINT

uif a2 b+ — RDC-103 D 13 HEAR—
W5 LED & ON (54T) LT
1000 2V (1 #) FE#%Ic,
13 #R— b LED 7% OFF G4
575 L%, T L
DRT T T T LR L E
L7z

Ca ¥ RS e

11. #BEOFIHTTY,
ArduBlock TIERKT % 7017 5 LE HEART)L—
T 7ay 7oRIiclED £9, 5% LI =
H5{(HE )27y UIRICHET 29T m

Y4V RUNS =T BEINLHRDT ¢ — —
JVRICRS Y Y & RawFLET, =mMJS=

* Ty LclE. Ub—7 ] BRTRETT,
AL TGS L0 —T [HEk ==
W—T 4 VEES V—T]
DODVWITNHODN—TTTa S LMERLUE
j—o
Delete : BLEFHMAT Ty 7 &1
Lz &, EBANR T v

7 & Ry 793,

Comment : I X s 7Z2{ER T
&, a7 LAEICHEH
T9, Ty Zich—VIVEEbEh

Ta55 LMD Block Wif§D [ ? | ¥ —713, AV IHHBZT EEASEETFIVATY,
a AV M%E (Add Comment) :

5. (Copy) :

AV M HIE (Delete Comment) :

4! (Clone) :

7. When clicking the left side mm}
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.
c).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.
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COFHEE LT LTEL,
LEWET BT T LOT7y T a— AT
IR0 E T,

12. A F % Arduino N7 w7 a—R
E@mu%&[ﬁ\ﬁﬁ‘b\ijo
‘PC & AV R—ROEiZLET,
* Arduino-IDE O[ WV—)V] > A
] D#EHICOM HERTEZLET,

13. [Arduino\7" w7 a—R]7z7)w
79 Be, ATy FRIVE—DIRED
AP —=RDPHETOTAERLIZAT
wF A7 D CTIRELE T,
PRAFSE[PC] > [ RF2 AV R > [Ar-
duino] > [ArduBlockExamples] 777
ANWTHIVE—IRIFELE T,
ARAELIET TS T LR WD TR
FHIATSTEWATRET T,

7w 7a—RUTz Ay Fid. Ardui-
no-IDE DA FICIC ZEE I TR
ENT. AV ENET,

14. 2234Vl 3~ Aay
AR—=R\OHEZIAADIHREDE T,

15. HEARTE T AV -V

EEBAFDENTEERBRTT
IS—EHSEET,
BNR28,67T2)3 FDT 5w/ a AXEUD
5B, A F4,56431  (15%) 72

Hi>THET,

wBAK2,560/N1 FORAMD S5, Ja—
INVZEEIIN14975A1 - (5%) Z{fi> T\
T a—IVET2,41 131 MlisT ke
MWTEEXT,

TEEATT—

ERAY: 1 D)

R

FIRGEDHERR. [T IV R—

-----

LLBELLE |
'_]‘ df /LTB@%) B/\Lu i\ =3 Q_L}}gﬁ‘f
IS LT EIc R— R 2y R R &Y

ZILTHTLIIZE,

). YA 22 R—R7%ZUSB ;R—

a)1E (5 R—1HCOM (No) EEDE> TV D,
*b) R—ROEEEREE NS

) BEZI—MPMRELT AV R—

*k

(*
(*
(

*a). Arduino X=a2—/\—®D[V—)l] > [ R—
RO i7ZEC 7)Yy JHELE T,

e A O R—
AVR R— R,

RDC102: [STEM Du/RoboDesigner+RDC102w/ATmega32U4 3.3V 8MHz]

LAl T Barfe ks BB IR o 4

IIo—RXvt—Y

FAEEHL TR o72h,

STWENSTDTBE,
RADEZAANKMLET,
R 2Ty —| A= a—h 5L

Thed B e A

RDC103: [STEM Du/RoboDesigner+RDC103R4w/ATmega32U4 3.3V 8MHz|

RDC104: [STEM Du/RoboDesigner+RDC104w/ATmega32U4 3.3V 8MHz]
MAZ 2= 6 LIz R —

**b). Arduino A=2—/3—0 [V

FMESZECI) Y IEELE T,

— V] > [ VT IVR—

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 Ardui-
no, the following confirmation is
performed certainly.

* A PC and a microcomputer board
are connected.

* Confirmation of the = “microcom-
puter board” setting which is Ardui-
no-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 Ar-
duino. 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 message

Couldn't find a Leonardo on the se-
lected 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 micro-
computer 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-104, [STEM Du/
RoboDesigner+RDC104w/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] > [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 appro-
priate driver.

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

again.
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(3). RAAVKR— R \DEEAHKRKHHIBE
o = TF—Xw+t—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.
HBRFICEEE T T = EL <

. A R— FADEZABMEIKL LT
1)USB r—7 L 4seisste

2)Arduino >[ YV —)l] >S[ R—R< %
Dr—] T LTSIV Fe—S
RDC IC@X—7. [ZUT)VR—=F] §
PERiCOM HBlcm~—2 2 iRl 72
W,

el DAL= ”/7"'(“'3'0

bee 1Y 3779 S O— RS E D

- i MRANAS RS N DA )7

3 ";'ﬁ% B RAAVR—RICEE

g AAHICaYE—T0
w0 RESET AAwF=[ZT )Y
2 Uy L 7y a—R
L LTIEEY,

4.4.3. ArduBlock (T TR B Y & FBSEAL

(1). COBFEBIEIE, ArduBlock Z~—2Ic, [STEM Dut7 @y 27ighn (2). Fehiborid, FFEHONZ
LEBDTE BT, ikt Dw > D a2 AT B0 Tay s (THOBRISETA=a—7
IZOWT ORI LRE BT 157 8 OTHIF HISOMEA TE e HATRTI)HDESA,

ADT. HENLSH, T THLIIZE, i TEELADT, TRAL
. T=UE S, BAFETE T1%0d. Bt
PR—FH5 - ol i H/PICCTHENHL ETET,
_" o B ]2 7= & - F—& 1
— = [ b jj\-—
- S v I R—FTEEEA, 40D e A Arduino®>—)LN

T YUV EZR I TIVT Ty
(1). This development environment added a “STEM Du” block based 2=z THIHILTEE W,

on ArduBlock. The correspondence which are consultation and a o o
question, etc. of the technological specification about the block (BTN Tuss L LT
group and the connection method to use a sensor of an other compa- AEXD)

ny in our company can't be done, so beforehand, please accept it.

T055 LRSS 40 ﬁmm m®
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4.44.97v7A95LYR +

¥ Block Y > 7L, PC/MyDocument/Arduino ~\AfiE L
7zRDC_ArdublockSamples ICFEFHENTVE T, o E

Ty LR ELTHREX T,

ARYNETIL [Block 427 L CHUTIL J0S5LBE
Robotics |RDC_ArdublockSamples > R4y F D > 02.Digitall > s 2~ Ay
experiment  |01_RDC_Button_LED.abp DigitallnputPullup RIS ZHG LLEDRRATS B
Rob otics [RDC_ArdublockSamples > 24w F0F >01.Basics > Lo —DlEZZI )T IVE =X —TCHER
experiment  |02a_RDC_AnalogRead.abp AnalogReadSerial %,
Robotics |RDC_ArdublockSamples > R4 wF T v > RDC_samples > AO~ASETETOT a7y JOfEE )7
experiment  |02b_RDC_AnalogReadSensors.abp |[02_RDC_AnalogReadSensors IVEZZTHERLET,
Robotics |RDC_ArdublockSamples > R4y FDF| > 06.Sensors > U Sl L~ <
experiment  |03_RDC_PING.abp Ping S > HC-SRO4A CREEEZ D £ 97
Robotics |RDC_ArdublockSamples > R4y FFw4 > RDC_samples > R—FOFIRELEDEHZ X P72 > THf5e
experiment  |04_RDC_|Rdistance.abp 04_RDC_IRdistance YECOERZRIDET,
Robotics |RDC_ArdublockSamples > A4y F 7w >RDC_samples > STEM Dutt 1% 7w 7 cE—&2—%#h L
experiment OS_RDC_motor.abp 05_RDC_motor *9,
Robotics |RDC_ArdublockSamples > 2y FDE| > Servo > STEM Dut 1R OfEHES— R T 1y 7 T —iR
experiment O6a_RDC_Servo.abp Sweep EIMLET,
Robotics |RDC_ArdublockSamples > R4y F D >Servo > = 0 Y R~ — BN [El e
experiment O6b_RDC_Servo_SIider.abp Knob AZAL = ORRICIEUTY — R AR %
Robotics [RDC_ArdublockSamples > 24y F T4 > RDC_samples > RDC-104DI2CEKEDLCDIC 7 F >y D
experiment  |07_RDC_IC2LCD_Sensors.abp 07a_RDC_IC2LCD_Sensors e FRLEd,
Robotics Ry F T vy > RDC_samples > e e o
experiment 07b_RDC_|2CLCD_TeSter T AR, 'jléﬁ'l_j‘:)‘:l v 77 +T&ﬁ7‘l V0
Robotics STEM Du7 723U Dav S A4 7 my 7k
experiment  |RDC_ArdublockSamples > A4y F 7w > RDC_samples > fENE T,
08_RDC_QM(C5883.abp IC2t > QMC5883 QMC5883a /A Y DEZII T IVEZX
W LES,
Robotics
experiment RDC_ArdublockSamples > Ry F T w4 >RDC_samples > ;E]EEI\’LD/U\)\ﬁfl\j@g ‘/D"j'/l\igj{f% 5\6&;:%\ 7L
09_RDC_MPU6050.abp 09a_RDC_MPU6050 AR o=
AHNILET,
Robotics RDC_ArdublockSamples > Ry F DAl > 02.Digitall > o~ —ra .
experiment 10_RDC. tone.abp toneMelody b—=Tmy 0o TV —0EZHLET,
Robotics R4y F T4 >RDC_samples > VT IVBIE TWIiER R EMD T ISA AL VT IV
experiment RDC_Se”aI E{Eﬁ'éo
Robotics R4y F 7w >RDC_samples > — =y .
xparivart RDC_MPU6050_2 FATIV—REOBENAT YT
Robotics RDC_ArdublockSamples > Ay F TV > RDC_samples > - NN _
experiment  |RDC_SPIGLCD_Sensors RDC_SPIGLCD_Sensors RDC-103/ rFmseryE=%
Robotics  |RDC_ArdublockSamples > R4y F T v > RDC_samples > RDC-103ff] T AR&— BEMF v Hh—+EHi
experiment RDC SPIGLCD Tester RDC_SPIG LCD_TeSter Frvi—
RDC-TEC31 [RDC_ArdublockSamples > STEM DuA N/ RO 7 0y 20 £ 9,
11_clash_avoidance-HCSRO4.abp LR 101k Ay AN 54 I ) A O S I
— RDC_ArdublockS 1 N
RDC-TEC31 1 Z:ﬂll;]eofb?)népregfllghtsensor_ STEM DU}\jj/%jj%@7 D‘yﬁ%{%b\ijo
sample.abp 2 TIA 2 L—ALET,
RDC-TEC31 R4y F 7wy > RDC_samples > - _ e N
10_RDC_WiFi_Serial VTNV EZZ—EWIFITT— 2% ELE T,
RDC-TEC31 Ry F T w4 >RDC_samples > e = e
RDC_linetrace_ 1 sensor__LCD LODIZ 7 — SR AT AH—CTLE W H
RDC-TEC31 Ry FT vy >RDC_samples > . = o _
RDC_linetrace_ 1 sensor RBS LY UATT A~ FL—A
RDC-TEC31 Ry F 7w >RDC_samples > PN = e _
RDC linetrace 2sensor TN T 2T AV L —RA 255
7095 LRERE
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4-5, Arduino-IDE

4.5.1. Arduino-IDE EE DB

ArduBlock )

—|
4

77 IL fmsE RiryF -

|
|
|
|
File Edit Sketch Tool | -
: g g g P (e aasuze )
EATrL -.H-nl Lis ) ] il T L | s | I ' — e
LD Cul=01 E. - Té{LE-FORPAE vl 3 .-J | |
B AR [ 3 BLNEEETELG Ove it wir ey
L LR IS ot i R
- Riprd | L MBI FE Gl TR ot e
|r - Cwl W uml.:q-_ ::-1-: 5._-». Ak :.‘-_-:n'-::.“._l. b | o T T, |
a0 Enlat [ Tien] Gy 1.:" - il ==
| EREATTAN  Orathasd ATEF el e g B
LTELITE Caed=l | - . |
| e Ly e e
i CiinP f""" | | I
I waEz cvia 2T Tk | | A
+ I CLd Cadar I I
N\ riwE =t | L -0 ( SAITPILE— No )
| riww = iy =y _, |
- - - =
o B ; o
| by T T T T T T T T COMI2
J P | — —
A I | &8 m..alnvauus‘ml |ﬁ#uinn L&1D - O b COMIR
MR L _ _
s Xorl WE RTF V-l ARTE — — — — — — — — — — — — —a ( AIL2 )
01.Basics
02 Digital
O3Analag BLEERITAT
& Comumuinication ::}f:‘?‘f;f;ﬁ“
5. Controd 'J?!b-}i_ .
O Sentars | I ATHE Cri=5
o7.Display || f 2L
¥ Arcyra e rr i R
CASirings | | |
oALSE L
10.5tarterkit_BasicKit I [ l
11 Arduincis? P
P | 1| | # the seiup routine rune once when you press
void setusl) | ( )
Adafruit BME280 Libeary Lol iz O R N 3
Bridge | I | S" -r-:nlzttsgaé.;l comaunical ion at 9800 bils per second: X’T“I:F’é‘ﬂ<21\—2
i i b X The space in which a sketch is entered
EEAROM T L y,
Esploca |l I
Fthemet | Ff ke looe roulire rune over and over again forever:
Farmats ! | ] vald loced} { [ — svxs ~ )
£ read Lhe freut on aradog pin 00 e .
s | | IF5—%vwb—2i&, IDE fihs0
kot S I | I ) ted mamemebis bios = ame | el AN Y x‘yt—ﬁ)h‘ﬁ;—f‘-snéz&—z
I ;| | The space where a message from the IDE side is
Sove | I shown to ‘error message’
SoftwareSerial Lo y
T . 5 =] )
=< ! (EENBECOBRRRTI 5AR—2
I | The space which indicates details of work and the
Lt Pl | result
HiE o | -
HAFRIATHIDRTHFH P
DFRobot OMCS883 1 | b (
A | L
e S gL | B |~ B/
ey New Open Save
I Y \
HMICSBEAL | |
L icpadiCrystal | I e N\
Ly al ~ » Y L -~
Ueiti3 L _ [ rravk-RicEEAD
S | WDNTRT v F K RICIE%T 3.
$kI20LCDRD [ Upload 77w 7ua— k)
SobtwareServo | \ J
STEM Du I
Stepper I ( N )\
T L :ﬁEiE
uaghn HEONTZA Ty FHIELONE S DGET 5.
Wik . N, .0 — — S
Compile! 2 75A)V ) (B S HECHIRT %
\ y,

T055 LRSS 51 ﬁmm m®

Program Environment



(PoBo®ESIGNER”

4.5.2. Arduino-IDE O fEWLNE

RDOTFMET Arduino NAT v F (TalIL) =7

RTEET,

1. Fa'ﬁ%%f%iﬁ’éﬂ‘?—FOﬁi*ﬁ =
= /\—— -
Vv —] X::—b‘ETﬁfﬁbfc =

U Arduino AR — R O %4 fif 72 13 2 ‘
U ¥ 9, (RDC-104 &, STEM
Du/RoboDesigner+ RDC-104
w/ATmega32U4 - 3.3V 8MHz)

N [

75:‘“0?@“ i e

2. U7 IVR—

s AZa—NN—0D | ‘/—JI/]>[ PN @

R—=—h] AZa—moEKLIEVKR—

F%vﬁ%‘“@i@‘ Windows D& 1E

COM3 & W-o =&k 9 ARl

T éﬁlbi 3L LDHEEH D EI, Mac e
5 0n13 /dev/tty.usbserial &5 72k S

&%ﬁﬁb:tﬁo‘(b\i@“o

ToTWw» TR A P

AT -

v 7 a—

. ATwFrT Yy Tu— R BT
AZa—=N=—D5 [ T7AI] > A

rw F O] > [01.Basics] > [Blink] %
BEBAT, BIEA v FD [Blink] %G5

[ L I
= W 178
L e

=
L Bt g

0

rBhnkJ %F}lﬁb\fclﬁﬁ{ RDT 7°I:[~— ]~;f; EEIHTEE s
22T I21) T Arduino N RS T LAY e
FEDRX

HEIAENE T, BREOLAR—
& TX D LED W DR Z T,

U A=l b

upload button

7y T a— RS TR

AT —RA)N—|C A AV R—
DEBEAADNTET LE L] EER

INET

TOENEKTI N
Arduino I 704 S5 L s
?}jb"é‘c_}: MTELHLIIC

7w 70— RO o T BIRIC,

F—F L0 pin 13 LED Azt £,

irriea
L) e
ax ot

wuiT [T

FA

[ 7 azm—rrnmanmrmTLELE. |

f 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-104, STEM Du/
RoboDesigner+ RDC-104 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]> [Example of a
sketch]> [01.Basics] > [Blink] is 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.

@ YA
. a8 VD% A3V R

TLIEEY,

= T
e

— ]\\‘75\‘.5 i < w 75\7; \ \j:]%/a\ Ry F RV SANLTOES | m—
—RICHZA

HHNZ.RDC-103 a2 Fa—FDRESET A1 |
v F &I RT V70w 7 UiRlPy T a—RL

DR A I PR FEESINTEEE

TY, &

* 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 ( 2 4 v F D)

M. [77AV] > [ ATy FOf] oficid, B0V a— FMEHENTHET,

igm:mﬁmw

Lo el

| L.

BaE LM EER
ATrFIa?

meo

e
EREHITCAT

TrsnE.
o8

WP
BT

el boood ) [

« Examples DA

B e R T

4

ik MR 177F =R ALT

CarlsH
Corl+0

Chrlst
e+ 5
Carl = Shia 5

s Sl o
Carl= P

Card= T

=0

| £ A looe souline rum gver and o

fF read Uhe Ireud o0 snaleg pim 02

ox B N

L Analeg

T Comnmuinicaton
. Caviral

D6 Sensors

o7 Dbiplary
‘adinngs

RS

T Starterkn_BasicKit
VLAsdEnaliP
SR TR
Adalrue BMETBO Libiary
Bridge

EEPROM

Espiors

RAS LS TSI TN

TRt OMICSEES

fnalogReadSerial
BareMinimum

Blink.
DigitalReadSerial
Fade
Readfinalog'/oltage

+STEM Du
Examples DAA

AnaloghDutSerial
Ainaloelhput
AnaloeWite Meega
Galibration

Fading

Smoothing

Para

FanlLapliershur
FiimementConddonel
grachilas

dmichCaied

‘Wb E g e o i |

‘IZCSensor QMC5883

‘IZCSensor HMC5883 \

‘lZCSensor MPU6050 \

il

Basic 2 B
ESP8266 >
Typel 2 :r
Typell > —|"
Type_lll 2

Blink\Without Delay
Button

Debounce

Digitallnput Pullup
StateChange Detection
tonekevboard
toneMelody
toneMultiple
tonePitchFollower

ASCITabW

Dimmer

Giragh

Ml
MuhiBerisMega
ProuealPrsl
FasdfSC g

T ialCa IPe sponae
Ser e lFlespone ASCT
SevialEvent
WirtusaiCen o el oo

ADNLJocx
Kok
Memsic2125

Fng

TR e
8D WROCR-00_ HTTRGET
STENA Do WEOOM-02_Seral i

ETERA_ Doy WWROCR- G Saftmasrionsd

SeratchBoard 104

ZCLCD Crachdvoider
SPIGLED_ HelleWesld
SPIGLLD, SentorTen

CrashAvcider
MotorTest
MoitarTest Move
MotorTest Tum

CZZxIIvITBHE, UI LTS Code D
fEREIIC A D £9
{5 - [BIEEAEEE « Pin §i0H - O— FERAEHIFN

FATAEENTINES

Examples

1.Basics

- Blink: Turn an LED on and off.

* http://arduino.cc/en/Tutorial/HomePage
[Arduino] D> [Learning] I> [Examples]
T Example Code {E A D ARFEENAIRETT,

- BareMinimum: The bare minimum of code needed to start an Arduino sketch.

- DigitalReadSerial: Read a switch, print the state out to the Arduino Serial Monitor.
- AnalogReadSerial: Read a potentiometer, print its state out to the Arduino Serial Monitor.
- Fade: Demonstrates the use of analog output to fade an LED.

- ReadAnalogVoltage : Reads an analog input and prints the voltage to the serial monitor

2Digital

- Blink Without Delay: blinking an LED without using the delay() function.
- Button: use a pushbutton to control an LED.

- 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.

- Simple Keyboard: a three-key musical keyboard using force sensors and a piezo speaker.
- Toned: play tones on multiple speakers sequentially using the tone() command.

3.Analog

- AnaloginOutSerial: Read an analog input pin, map the result, and then use that data to dim or
brighten an LED.
- Analog Input: Use a potentiometer to control the blinking of an LED.

- AnalogWriteMega: Fade 12 LEDs on and off, one by one, using an Arduino Mega board.
- Calibration: Define a maximum and minimum for expected analog sensor values.

- Fading: Use an analog output (PWM pin) to fade an LED.
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4.5.4. (EAf Read Analog Voltage
M. T—2EZRELET,
1. Basic -ReadAnalogVoltage : Reads an analog input and prints the voltage
to the serial monitor Z{#iffl LT, VY DF—ZZHMRNTHAET,
[ 77 A4)] > [ AT v F Dl ]>[1. Basic] > [-ReadAnalogVoltage] 7%
Arduino THIZ X9,
2.Example I— RZZHELEWTZOE Fid#l L, ZEBDIEHFEI X
Y MAFMEATENMLTOETOT, FHTEEL TS, &
B URAT v F 3G T [ Az TREFE] LI,

& ReadAnalogVoltage | Arduino 1.6.10 — O >
|77 RE 2T9F Y-l ANT

I Ahe setup routine runs once when you press reset:

void setupf) {
ff initialize serial communication at 3800 bits per second:
Serial.bezin(3600);

i

S the loop routine rune over and over again lorever:
void loop() {
J/f read the input on analoz pin 0:

void loop () {
// read the input on analog pin 0:
int sensorValue = analogRead(A0) ;

/_;_(AO) ZRELEVEYY—DPin BSICEEL

//AO is changed to the Pin number of the sensor I'd like to
acquire.

// Convert the analog reading
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) ICEELZE T,

//voltage is changed to sensorValue.

(which goes from

COM3IMSTEM DwiRoboDesignert RDC-104 w/ ATmega320U4 3.3V BMHz

B dmlirad | Rt 1k

Irih AR 1
[eernes e
® iz
TR ML N
el ]
e e
- .
AFEATIHRE (el s ——
Koy -
TrrEmY o S e e
e cute (i
— gt mrem
Fiinte
nT B g
i
Ul il b Pl e P
e e Lk o b i Aoty
] Bk DL ey ©

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.

PARZASIN: L
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3. A OHMICADET, >
[-ReadAnalogVoltage] O 1— R %5 m 2T
BHLET, 'j:.t_:lf_u —
ZEHE I3 RRED 2 FEFEC 9, —
cHUGL7ene I —Z2HH LT3 RET

Pin &+ o

Y ha—SHROEE T A4

Y ba—SHEEOEE VY A2

Y ha—FHEHDRAT A Z—R) 12— LM : A3

HEGLUIELROE Y — 1 A0, AL S I Pin 5

< S92 7 — 2 FER|

TOTT NCRKMER 572 BEEIE LA THES TL
UM & [[ U7 — & il - sensorValue (Sensor Value (&,
5V/1,023 OHREMTERHEINEKT)

4. [V—)IV]T[R—FxxTIv—] [V
7IVR— ] ZHER L, BEFREICRED
I A, MERK LI Ay F72, XAV Hh—
RICEEALET, - e
*Arduino IDE O 7w FH—RFRZ > (=) [
TAAVERRIV Y 73 5L, 4 |w

0 OO FSTIN OhRoholimigears IOC- M/ MRS/ . = a

IVAR—=FNOEFEZAALZHBELE =
ERS -

5Arduino X vt —3Y R— RKADEX E
ABTET LE L) WTHE, HX o 1
IABIITT "

6.[ V=] >[ZUTNVEZR]ZT Y = !
U, EITLET, COM T A Y R cewms n - e

WEREN, FHIT— 2R RENET,

T Y=V > [PV TAT Oy R RSy I TE e, WEHOT—X
MHFENET, V7 VEA LT Oy FENFTOT, A A=V %
BT 2 DICHIA LT

8. FT—xzKEmE LTHHEL., LEWELE EDBEHIFIFT 5D,
T2k EZINEL, TR ERZ L THRLET,

XYY TIVEZZ—REETBEAICE, AT VR—Kh T
5USBT—7NWEikEEd, i\ TE COM 7 ¢~ K7 No
FREWAZFEADT, WEEFILKIC, T—20fERE |
o ENTEET, I

9. T— 23R VWA —RTHI VY FENET, 10T
40%0%@?—9ﬁ&ykﬁm&6iﬁo?—&%m%
R2 B EHAINE T ENH LD T — R T—
22 i 38 41 [Ctrl]+[A] U [Ctrl]+[C] F—Z i L Ca¥—,
Excel 7z E ZETEY 7 McRX—Z b [Ctrl]+[V] LT, 757
EHERER L, BT 5 L, ARTWVTF—2 e LTV ©
FREBVWTLX I,

*USB 7 — 7T, aF v 72 EELThE5a—L T &L,
AR BERAR Y RIGEDF 0 L0 LI X TllE LT —
BE FSIELENTT, PREFEOAXEIh—HTHRTE . [L XU
DR Z EIRICVITH T ENTEET,
“*Arduino[ W —)V 1> Ty Z— | EZFH LT, WERICY T7IVEA LTS
IETBC L TEET,
10. CORRERHH L T [ E oY —] OF—ZZEFLTHTLTZE W,
RAAVR—FREHD [FHov—] H, FAEHOZZEHIIL T\
@ TN ET, [GELAE] R [Tz E] HREZFHUL TH
L. B FELHHASERTEET,
YT NEZZ—EEVREGET 2 &, BUST—
PCHATV—RT BT ehbHo %,

COEIEGE. T—2EEEPIEL, oY ha—5DY £y k. Arduino D
Vi EFET-TLTEE W,
BHNWD P/CIc &> TlE. P/C OFEEIHAXLELIGELHDET,

— O

AWA—N—T1a—L,

5. When a Arduino message "Writing in to
a microcomputer board has been completed."
goes out, it's writing in success.6. [Tool] > [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. You'll collect the whole data, graph it and
analyze.

9. 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

= d £
Ll o - 1 | |

microcomputer board loading is measuring 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 RHBV 7 +
1. YU T7IVEZZDT—XIZ, 1 BT 4000 @#BOH Y Y R ICHRD 9, 05T LD
9% LEVMEIEST—27% Kt BEY TN REEFALTT I 7L L, DR EZERLET,
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saa) 2. BN O TR VWREREY T FOfE (GREHD faa ) o
- YWV ZFEEL T R—=ZAFLET, [Cul+V] = e S ey S S
ay| 3 VI 7Ll T—aZz#iFEEL T, 7 o e
488 7z LEd, 4
i;? 4. 7T T DREEIZETDAIDRTVEE ¥ ek
Ela EOET, - 4
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5.AO%K

v b D{L1HH

Ty 195, TS, HfHdS  programed, measure and control

5-1. RoboDesigner Di&RE

*ToRy FOBYEICABHIC, Ho TEMZINEES RN ENHD KT,

TP, EOXS AT R Y EOFHZEELEL XS,

**RoboDesigner (&< A 2 Y R— FDHLEZ> THKENTVET, DX,
XA IYR—= P EOIBATE S—YDF DI TR, E50- THRAD

NEZRONEOVDTLEIM? XT3, ThzMRLEL &9,

***RoboDesigner IZ (&, 71 7'J LFHFEEREE Aruduino % U ArduBlock i TUFIC
Scratch WEL TVWET, £91E. 2507 17T LEFEEREZ W T,
BRONE (Tu/I L0l L) ZIERLET, 2z, ¥/ R—FiC

kL9,

1:Arduino ZfE>T 7055 L&EVER

-

|
1i
i

| =T

Scratch

I

NRY AV AV R— PO, 2
HOOEENDHO, HWICIGLT, €65
FE S W ETET,

@ Scratch &,

aJY ha—<R— K% USB

B LI EFTL Y R—FEUTHHLE
. TR ILDOHEFTI 2 L— X T

MTEEJ,

e hd e

@ ArduBlock 1Z. SV OV e ATV R— ROEHEEZINL T,
bRy MIEELUTCENTET,

TOXIIE, ATV R—RIZMNI T, TaFd S LI Lizh> TESE
H3 T eica 9, BRI, EHEORIC, RvaryevyA/aryR—~R
LORBNC USB 7 — 7 )V 5 &IckbET L. ATV R—KIC

. BN EDOESEAB T LI
DEITDT, DPLESDTITH, BEE
BMLFEDES>FT iz bhb

Arduino IDE

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 develop-
gent environments. That's forwarded to a
bntroller board.

o

2: XV aAVhHh B,
v kO—3KR— KT
TOVSLEERT S

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.

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

4 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

FLM? 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

3RAAVR— FOS&E—ViciEdrws  was?
QA bOFER 57 < 1nPan ROBOTECH TD.”
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An actual movement example.
5 2 ;ﬁwﬁﬁw ‘-3 1. The explanation of the preceding clause is

1 WiTEO . WMEHRE DT, B summarizing, and it wouldn't be understood

well. Then, actually, the person who considered

< ’1')713‘6 7;([/"(\[./ X9 TCi\%I% &N ﬁ the construction of the robot may be easy to
Ry b O ZE 2 THIZTH D understand.

MOPTVNE NI A,

2.0 LT, mdnERRiT, b
YU DRIS LIS ®%ET 20 Ry

2. The advance is continued as an example,
and if a contact type sensor reacts, the robot the
younger generation does is made.

MEEXCATLEO ETE) gy O e e L
’C“@‘?b\fb\ :\‘173‘\‘V7X(+74"\”) i " Contactt}}llpe. 8

M2, DXy F2TH 1 I also need a USB transmission cable for you to
PEICEDFEST, £, Tuys s L e upload a program in a robot.

AT ZOTITH S, USB ik — BRI (When moving it actually, you take off.).

% %“AZ\E\LC& N3 T 3 3. A battery housing is also necessary as a
(%ﬁ%k@jb ?8%@’5’*[4?@‘)0 power supply to a motor.

> . *When it's only a controller board, a power
3. B—ANOEH L LTHA Y 7 A AR supply is supplied from a PC through a USB
& RETY, :

cable, so electricity enters a substrate, but when

*arvhro—o j‘\“ }‘7?_ U’T%’hc&t B o moving a motor using the big electric power,
USB— )zl NV arymns ‘ Sy Fevy power supply to a controller is needed from a
BREMHENETOT, HdE | battery.

Its construction will be such feeling.

SAAD ETIN. K E B A S L,
T arwndrzagnoay | P '3

4. Then, we'll follow the signal trend in turn. A

F B — I \OEPIHEDLET I, BARYTA ___#7RvoR 5 SO blue arrow line is a signal flow. First the program

ZFORKIZZ DX S TKU T, RS~y R-Fie TR T LR made by a PC is forwarded to a controller board.
4. TIX., BEEOHRNZIEFITES TV s 5. If transmission ends, please remove a USB

XEL &S, HFERAGHE 770){}“21 cable from a controller board.

T3, 3. vV aY Tﬁflﬁ. L= When a robot moves when a cable is connected

“» besides the transmission time, a cable is
07T LA A R— RICIRAL 24—k annoying, and it takes restriction for behavior of
ESC =1 arobot.

5. Mk MWM& 7 L7e B, USB 7 —7)lid,
NAAYR=—FPLHLTLERNE
L& 9o Hsls NS 7 —T VD

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

ER-o>TWwWbE, aRy hA#EI & v —> forwarded to a controller board.
€ le—?‘}%hﬁﬂ;ﬁﬁf\éh\i?{; D, HARY WK 5 2 #77}(‘”/77\('5.) 7. The signal which is an advance first in a
DIFENCHIRD D0 F T gearbox from a controller when a program is
6. CHuL. SVaAYERAOaYE—FR R 6:USB 7 =TIV & BT executed, is sent, and a gear (tire) revolves in the
‘ \ N advance direction.
?33“&}?%‘? USB ;7. Z)}I/%?:a‘ F7TRYIR () A robot moves ahead with this, doesn't it?
e o XA dViR
Ric#sE E iz 7 arvs LEFETL ‘ 8. That a robot is keeping moving ahead all the
F9, while, the switch of the touch sensor runs against

the wall, and enters, and a signal is sent to the
7. 7RIS LAETENS &, T <A R—F controller board.
RAAYR=RPSFT Ry 7RI — Sy F
HIEDFEENELNT, F7 (XA
) DRE AIC B L R 9
INT, ahy FOEIHELE T,

8. TRy FHF - LHTERERIT TV

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

L. BHC S Do TL 2w F —— 10. Could almost all movement be understood?
DAALYFNHAD, EENYATYV t Thus you can make a robot move freely according
F—RICESLNE T, to the signal from a sensor. There would be a
9. BEIC ROMD X F UMD EE PRy SR () lctz)tu(r)sfeones of not moving as I thought easily of
N - = DL, N £k .
MASTZDT, HIHﬁJE?b‘tI‘{D E';b D . . s e g ae The overall balance which are airframe
£9, S, XAV R—FDOSFT7 Ry 7 AR EDRFESHIE manufacturing, a sensor sensitivity adjustment
S5NT. I E LMo A ENCEIGMNEEE L £, and a programming, etc. in robot making is

because it's necessary.

10. 2O&SIE, BN EDEFSICHDLETIRY b%ﬁﬂ:@ﬂ’ﬁé A challen . .
N . g ; - ge and failure are repeated as there is
R - EIWNT %‘i o IRy MEYWRICIIRRARSE, & YR also a word as a try and an error. We'll adjust it
TaTS I TEOREGIINT Y ADRKETT, hIA &ITT— cli repeatedly.
WO BHLHLE SIS, MOBRLIAEZLELX S,

DR R OfFR _58- lq‘lunlm m.®
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6. EBIC{E>THE S (EBR)

Tld. EBIHE->THET, LA L, W BREHICERY D
BUWETZEMESE Y T, BHCHE D TETCWVWSEEE->TE. 1)
HTDANITIE,

ETHHLL!

HDTDONE, 2Lz ONEEAEDIERNTETLL I,

HEZWNAWAH D LT D,

(1) 7a 22 LVERY 7 @D Arduino ICHKFELRLN D 5,

(2) B HEERFIN D B,

RENBFOENE T, &b AAHMTEHFAFCHINTNS. [
Ry b DL A5 | OFEDIH/ENTEC TRy MIEWETZET
W BEENDD S TOERTNE, ZNLL EOFHEIZEDIZNTL &
OO

C OE T, RoboDesigner OMREZAFEFICAZE LT, ARy b2
BHIEICEHINT LIFES VI T ehBEMRL TVEET,

6 BT, EBRZLAENS, HDLID, aRy hOHBRLTHR.
R FEZZELET, HFEICR> TWITIE, bbb X1
BODEITDOT, BDARSTRP>TVEXEL L I,

6-1. /\—YDPHKITT 7075 LinE

WEAD, ORy hRESTE, $ETEHCENETET, L<b
MHERNVTLE D, ZT T, 9. —HOEMZ > THEEE
BEWEL, /S—YOMBYTTHEFELET, Z2hhd, ORy
REEHT T OS5 LEER L, /S AV E TS S LRk
TRCLREEULELLS, ChUd. Lo L LERNT, RLE
B L TT, RERBETODELL S,

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.

It 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 robot
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 laboratory
equipment using a certain part and
learnhow to put together parts, and
We'll learn to make the program to

EERER: N\—VOMHIUITH. TOTTLOER. IXZEEE TS which a robot is moved and forward
RERERG . /\Y O (Arduino-IDE B 1 > X b—)LE&Nfz/\V 32)  aprogram from a PC.
<3 EEE0CI0n X e b e
+77— KE—% (RDO-502) X 1 ) ‘
iR v & 2 (RDP-8093x4P) X 1 end certainly.
<A USBr—7 b X 1
B35 X 4
EX (M3 X 6) X 8
EX (M3 X 10 CEEALI) X 2
+ v b (M3) X 6
g AR—1 (M3x10) X 4
(RDC-104 |[CHWISIF CTHAHEDTT)
= N A
+wv hEIL
ZIARF
@ I = -
0O — =g
Sﬁgé‘mﬁi 50- Emmn®
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6.1.1. HITTHOIER

RoboDesigner D/3—Y 7% {fi> T, REELEZHAITET, #HHILTS
EZICWVL DO DEEANHZDT, TTEZNNEFHHALET,

TTTMEDRIICHZ THRLLODE,

1.\HTERS, END

EWVWS T ETT, TRy b=, HNTFTAF VI TTETCVET
o, EDOLMOTAESENTLEVET, X593, JInEs
T2 WVWS T TT, D5 DTVWNDT, HEMBLTIE>TLIEE
Vo NS HWVIRE FEDIABRRET/INT NI EST2HNELTT (
F/HAL TR NN ETTHhERR), THEEIEFEELTEWNTL
ZEWV, Fiz, EBAHHTIOT,

2.KTHN=FTHZDE R

BliaMN > a— b LT, ENZGERLDET, L EDNFFEDLET
Ty Va—ABMRRIENENEXT R EL>TOHNTT, L. EBL
TLEST. Bl hoTLlESE, 2VTHNTLEE L,

H7z 6 R AV —OikED, BEEOE T LTI, REEE,
IS—YDNENTLEVWET , BARAC AL TEEHIELEZ>TLE->
TR, BREBEOTFRELT, EtENALTHS

ZNWVIRIKTEES

IKTRNS EHENS LWV TE, ERICANTZBREICTEN S DX, 50% 2L
TOWMERTT (ANTZINCE XD ETH) KDPEHRRORIC A>Ty 33—
KLz, TCDTZOMNERTT, L TE, ERROMIC/KICE
EFNTVAEIINESTCLEIDT, R a—bLTENELE>T
LESIDTY, T ENWVEKTELLTE->THhBEZNT E, IIN
ENZDOTHEHL KSICEBT ENHHDTT,

722Uy BEDTFEZDOT, HIBERD TR TLZE L,

TN H. NEFHICKZDTIH,

3. HBRICHLEER

MDD IC Z(E> THE I DT, TNEDICHFEXICH T 2D D £
I, HEDICCENWEEND LENHLDOTERLTLITEE N,

21T L I, HERZHOIATENE IR v R EIZEN I,
TESRFRMARTICIER G 2> THFESZIH L THEE L X 5,

6.1.2. SZERIEE DFHAHANTL T

A AV R—RIZfFDTWH

%l

i1 92 E—X DI MR FREDH
M A TVET,
FERCIE, E—RE 2> T TVE T
DT, ZTDEBEHTE T ZHE L F 9,780
BRELTBEEXT,

E—RIZDWVTWABER—
OF7—RE—% 2
OAXHRA—L 2

<A 3V R—RIZH TV ER
ORtIEAR—YM3x10mm  41#

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 [ take off.

Even if [ 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
please be careful. Without putting on
slippers so as not to amass static

Oasxs2—(E—2r—T) 24 [IM3x 4 mm#.3 s electricity when working, before
. beginning to work, I'll finger a work-
Ox oM HE 2 IR LT U B 86 ) o
OE3Y M3x30mm 4 % CM3EmmES 44 bench and release static electricity.
OFwh M3 41 Assembly of laboratory equipment.
QA FOFER 60- 2 1APAN ROBOTECH 1TD.®
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6.1.2.1. <4 OV R— FHESR
<A R—RRDC-104 DHEEM>TIEE,  FUFUTD
CRRWE T EMRICE D EHEAMNTENTZE DL SO ENERNCDL
BBHHLTCOET, CCTEERDI,
ZOEEORY FDTL—MTDIFBEBENBTEL GBS
EWVSHTE T IEHDDRRD I L F 7T 7 Dy (R DZEE) HY
B2 7 L— M U SN TERDBIEL T LE N E T, N
FTT FIFIOUN T N EFISEOEE) BREAZ )5 X5l
DR E G BRI DT A R—T B IOARE T (ROEHIDIS) . T
5B E  AR—FPREEIE>TLNBOT DN Z L I3 H0E
BAEBETIE8mAY TENSIEDTVET,

K2 FHTE ®RIAN— O FyRrRIAN—

Tl HROAFCVEET,
GO 5 ART07 I

N Eﬁ*ﬂ oz@ﬁgx,\o_ﬁ%ﬂy D hj H'iﬁ_o TRy b T L— e EADZAR—FEEH (v FETFIL)

YOOI, @k7/r/\—fﬁb\i@‘oZ/\—ﬁh\@‘f\%i%/aci VA
WRRIAINN— XUF. TGIF R F TG LR T,
4 DOIREBICHD T =6/ T TI,

I )AR=Y WO

6.1.2.2. RERIEHAI* 31T

T—Z Al EBREFCEBREDBEI LR VKIS 2 Y 2T F T —
RE—ZDBRTOEBEZIEDET,
FOXZBEZITHALTTLIZED,

Ry FAFT—LADHD I

e B R RS &5 10 B (B R 1 R B2
Yo TE— 2 BT LRI Cs % ik Hpd < LE T

ORw b DFER 61- 2 1npan RoOBOTECH TD.°
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6.1.2.4. RERREBEDER Wiring of laboratory equipment
IS T LD, Kid. RSB ORI GE TV ET, SEosgsege  Aller your assembly has been

completed, please wire laboratory

b ol ~
ﬁﬂﬁ@;%@ﬂifﬂ fiEF ﬁfé?}ﬁ TR equipment. You're this laboratory
o DG D7 R . " .
kR X7 —FE—2 & M1 O30 % | %7 — RE—ATHERENT05 eq“‘ll)mem Z“d Its tho er% CAnd
- B R CE R - =E U2 we also need wiring from a PC, so
Fer T P AS VIaz & Ry D ADFET—T we need 3 points of wiring in total.
[T ROy & I R O—SE—F |~ Z1USB r—7 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,

Eh A = — K L and, it doesn’t break, seem for, it's
= 3 /"71\73 ro0] hd)ﬂy“) H\\L 7 - done, but a change doesn’t give an
N3 BMARY 7AL RAAVR—RDOV] 2 o __ @

E—23—FOEWfFF
RO EDSIEFICHARZITOELED,
FIE ET—EREATVR—ROMI,
HE—RERATYVR—ROM2 a7 2%
R LE T,
COE—RIF T DHRNTEMIC[E BT
F T AL S EICENUE 25 IcEd F
IR LE I RO TER. Yy Mca
IR ERETALUAALT EELED,

i
5 o
.

- e = instruction to a necessary thing.)
HLET,CTTHERETT, L When a battery is loaded while
BERICIZDLONHEHDTHRELTIIEE connecting conversely, and it’s left
W VA FERIEAOEARE ICHIMLT \1, long, a battery is also exothermic
WET, 1Y/ by the condition by which a power

BHMRY 7 ZADOEHUE, 2V Ty OB B TS
)y hOOICHERLET, Py
EFROI—RZHcOEL, —HTHENS £ o
CENHBDTTRIERFENNETT (T ;
DIy MIFITDIRIF RN TRT Z— g of
AL THEHNULWEINIIETETWVETHA
FENMRELZLICEDDIEHD T A,)

D7 T EE RS L ARG % L BIOFF DFETE  Tonec st vou commee comvorely
%Y’é?ﬁ“%ﬁ?ﬂbi@“@“(&‘%ﬁb“(?éb\o Uc‘i“@%’éﬂi%@@%ﬁ?&l& D%E will it be? Please hold a question,

¢ = 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

MRy 7 ADBIENZZIE LT B RS 2288 HDK T, take a connector part apart and ex-
WHEDRNTEEES BB DIEAD L, AR Z—E 12 R L WO IR EZTER VLIl periment on a reverse connection.
TLTEE It breaks.
Wiring
I1448USB —7 ) ViEs: If wiring ends, please confirm the
IR AV ATV R—R%E< A 71USB color accurately.

Above, wiring of laboratory
equipment has ended. In the mak-
ing by which wiring of MicroUSB

=TIV LE T,
INV AV RIAIN=VT DAV A b—

W7 tT o 1225 A N USB 7 —7 )V 7= ke T cable with which a PC and labora-
LEY, 4 g : ' tory equipment are connected is a
k Wil’ldOWS @i%'/a\WmIOJ;(ﬁﬁ@PCCiUSB RK— o T Llgg WES . program, after We initiate, We'll
;C&L:\ RIAINN=I T DA VA=)V ET Ly . ; = do.

Please confirm whether it's with-

W9 2USB 2 UIARNCTIEY—)VRETH s S )
out mistakes in wiring again.

YAN—VEFTHSTE o MUDFLAL 125 & gy
IZIEES T3 AL LTWindouws DERikL. &5 PP e
WICZDEAOTDORIAIN=Y T DAV A=)V
AL IZDE T O T IHEELTIIEEZ N,

* A2V R—ROMIERIZUSBT — 7 IV DB ST TCHHELE T, E—XZ AR E 85 E
TEUSBr —7 IV CIEARELET O T, B AR L THEONE T,

DL BTG R E DORARDE T LE Uiz,
BlARICRE DDA, E9 1 BRERLTIIZE W,

-

QR O - EQ‘Innlm m.®
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6.1.4. 7055 LOERE
T, X<, aRy hE#HhITlzdD0 70l I LEERLEL X S,

RoboDesigner DX 22 AR— R, /MNEDOI V¥ 2 —2ZNE LT
T, ZOayEa—2fo7ar o LzERT 5D TIMN, T
THEN 1 DB ET, Z&Zd, 77T LERMTLED ?

1. 7a 7o Leh7Tal oI 07 eNIIEHICTESHETTH, EH
Bz Dkt oA NG C L, Dl EnEd, 9
Tag I LEEZLHENC, 1 DH-> T ERTNIEETRNT BN
HOET, TLZE, AVEa—%Lid, BEOETIEEL

2. REZBFREIF, A a—&Tlda TEHEE EMATOHET,
RS, ava—&Eid, AN - T B EE
HEENE 1T BRI 5 W5 TT, 3T HLWVEERE . Ho
EWVWOSRNCEIELTLEWVWETH, ZNEEIERZHNINEGZ S C
EMHITRTT, HEHI B, [OOOKEEZE 1 EREDIRE | &»
S EMBICATA BT T, OOODEIE, HMEMNEZ TN E
W EWD T, 0, FHERDCcLETO S LENT, Ty
SLEERZCEETO TSI VTENNET, BHICEZRX, O
VEA—RICEIRS CRIAETNIE X WD EEVEAE] BT s
FLEDITTT, cOTard I LE. KREHEET, I->-EDEX
. B OIS IEZ DDV T B E £ 9 (R AEIZE,
TLEOM), LA L. TV I LEZEES & ol {#&E A,
iz, aRy by A= LIS E. a2 5 01E, 90%
W77 I LT, EARICEETHITE, WHEHETS XD
T, E5L&E2E8%R0TLES ? TIMD, TaY S5 LONRS
BHREL, MEEHEZITS CEEIAKEEER LEDTT,

3. Tk, Bl oy T LOERN, DE0 70l oI 7iT0EL X
9 RoboDesigner D&, 70175 LIFEHDIERY 7 + Arduino-
IDE ArduBlock, Scratch @ 3 fZzfi> CTEKRLE T, bl
HLNWI VY a— RSB (T T LELRTEI2ODEE) 2E
ZBRERH D FA, TNETTE, hERDEEIC a3V
THATAET,

X9 . 3EEOT TS T LRREZ/NY 2L VA=)V LEL &
5, ZTOFJEIZ. IDEDISKOHD [ VA=)V HA K] OFE
PDF #ZHE L TL1ZE WV, A VA R—=ILHR T LIz6, E5FLE
BICBOEL X D,

6-2.Scratch ©7R49 5
L EER

6.2.1.Scratch Z{28h9 5.

1. windows DA -

[WinScratchl.4-stemduO1]-- > [Scrat
ch] ®H D, [Scratch4STEMDu.image]
% . [Scratch.exe](JHEA~—727) ~\, K
Fv 7 & Ray FUTEELET,

2. Mac OS X D5 -

fidi& U7z [Scratch_14_for STEM_Du_01]
DD, [Scratch4STEMDu.image] 7.
ATy 7 L TCREHLET,

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
does and starts [Scratch4STEMDu. image]
in [Scratch] 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.
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3. XTI A

AZa—N—DFBREDAZ2—"T

DT7AAV 27V TTHE, |
T4V RUBENET 50 MUEED
WD DKRFCHNFENET,)

6.2.2. Scratch (/)]

=
= AH
=

= HH

SREORER LE T, Scratch OE AR ZHEZE L. FERD

RELSTEE W,
#E T % (Set language) | DY T

WEFENTOE,
(HAGEDH G, USMWRIETDNUEAT |& 72 &8 THAGE] D2

L HEHENTVWBEEDAZ2—L ATV T (T uy I LEEO—HETl
Ty 7 JEMUE S ) 2R LTI E W,

B
EeikSss

L

g s
Shovak
Slovanicina
Tiéng Viét
Tirkge
suomi
svenska
Islenska
EAknvika
EuNrapckn
MakeaoHC KA
MoHron x3n
PyccikHin
YHpaincesa
g
iyl

w8

3. First, a use language is estab-
lished. Please confirm the screen
structure of Scratch of the next
page and establish it by the menu
of the linguistic setting of a menu
bar in the upper part.

When an icon is clicked, a sub-
window of [ (Set language) which
establishes a language| shows. (In
case of Japanese, transcription of

2 ways, ‘NIHON GO” only of hira-
gana and ‘Japanese” including a
kanji can be chosen.

( s

( e=smvrzs )

)-

r

BT

) BIFRO RO,
...

21743
BEEIHTER...
JOUIDHE BB AL

ZIHEREET...

[

AF eI RTINS
ATyImiTRIGE. .

E-8-070vDERTTD

T-5-& @ HETE
I-9-E4 076
e I 1

T -8 -mt0—& i

JOZh@AE...

e s b O

St LA [ampns code of 1-5ac-)

£~ 9 -0 oE AT

(2751 remn )

E]. III

(2751 erecss )

HIIER

A

PEEE ) FELs
TR BAGLS. Mh A E

Fr s 100 L -

= _
e

ORw b DIER
Robotics

-64-




(@oroBESIGNER"

6.2.3. 709 5 L{ERk

B Serateh 1.4 (source code of 33-Sep-04) ==s

==

BasedonScratch o H 7oL W& b

B mET
@5 EE
ER iR s
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SR @ . o EE
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¥ kav 7=
B ETHREE DI P
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EEE TRl
FEEE@ Y0

LEFL S TR e

o e

W7avIich—) VeETTE Y )V 7 %LIEEDRK
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‘7L\75\n/L57>’~:\'Aiﬂf yAsE/A N Nust

kﬁﬁéhi?o

37mv7$®ﬁ HEHELE 15

79 NS 74:/‘(3“0 de——="
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AAVTY, LEDOFIETaTITLMELET A3V T,
5. [FZITFIE | ZRHLY Y S LEZBOIRELT. 7= A—

g Y EFATLTHTLEE W,

6. a5 L7y 7OHROD [1 EFD | OBEELEE L THTL
EEWV, RUYATRA VEZ—=EBH LEROHWERT O T 715
ELIVVY I dde, FHEETESE21CEDET, BT
% FEXLS [Enter] F—ZMLUTHEELET,
ez, BRFED | REICEEXLZHLTHEITTSE

SRy g VBT BT ENERTEET,

T MOV T IWATry FENTHAET, [Rv—] LFER
HI ATy FEHoEd,
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BMUTHFLE D, FERLIET A= g d REE—
Rl CTREHZERTHRS C EMAEETT,

7075 LIERICE S1BhE L,

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. A FO—5K— K LiEEEER
Scratch T3, 2> b —I9R— K%
Sensor-Board & U T\ E 9,

6-2-4-1. Sensor-Board DFEENEE
(1). UV a v o]

1. a2~ rua—FR—FRDCZ/\V
ay (PC) ITHELE T,
[PC]>[/N— R T 7 |>[F N
ARy — S [E R ]

P e
e AP

§ mmam

COM %52 LXK T,

(2). [Sensor-Board IZ&% ) Scratch M
TS LAY FA—TTEITT
BT BT=DITRDCANART v
F 7 EEAFH, Sensor-Board ICFRE
Li@”o

[Arduino-IDE]>[ A 7 < v F
"o fl 1> [STEMDu] > [Ty e 1] O
[;cratchBoard_104.1no] S
. [Arduino-IDE]>[ >V —J)V |>[ 2V
7 IVAR— B I TNz COM FH =
ICRELE T,

3. Arduino-IDE ®7 v 7 — KR %
V()Y I LA AV R— ..
F (RDC) ICEZIAHE T, &2

4, BEZIARICHINT B LAy E—Y
MERENKT,

(3). [Scratch TOUE(E] STEZERITVE 1o e

ERS Ry, .,
ﬁ;"‘] = ﬁ PR=FAOBERABNET.
| ] v mm ‘ |
s b [H—J:T'Mm

L wy¥-Toy 7 Z28 R, 7
Vwrdbe, A2 a—»0"ENX
Eoi’r;crathoafd Btz RoR) ZFIRL. 7V v 737

2. A 7“0_ I TScratchBoard it ] AHIEAL £ 9,

3. [ScratchBoard B it ] Z#H 27U v 7
L. U7 )bh USB DR— b &% R
IS % L EfER— R (COM AR— b J
) Z b fa\fﬁﬂi’é‘@’f\ FARTEBWE
COM HSICRELET,
CHERTETETTHE. U — TA,
VY DT—Z—lENERENET,

2L, R—

[pEEY R

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.
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4. (FHMEFENTEE LIZDOT, WRFEER T,

*RDCDRASGA R —ZEANEBHD L THET, SEHR/
ATAZ—HEI L L ET,

« TA MUY T TERBPELE R THE TR /
HZ X BMENZE L E T,

«ZMNC. RDC & ScratchBoard & U CTEEL TWE T DT,
T—RAGH EZEZRAT v F R385 L, 8L T
WBE— ﬁb‘ﬁb%ﬁh&biﬁw)f Hlo ErbSige Lizb L
7]3:[/\4: 9 LL Liﬁ‘o

az&zau7bﬂ_E5L1§E£§
(1). ScratchProject @ Example4-1 7%
FAVWTHET,
1. OOt Y DED 3z [ A
7/(5“—J ICHEHRZZE L XY,
_ V7 RFTRERARZ—FN
"0 T 9, Scratch [ A
F—VLBICRBENTOS [
BOE) Z27U v LT, A7V

2.

T 2EITLET,
.j% frid, DA THENE

4, ROCOA TG A X—%8ih Lk
FIRDOEEZBIZR L TLTEE W, _

5. RDC ® motorl IC#EHKLTWAE—ZD §L =
EN [LEWE] ZEICLT, 7RI LEDIC
T EDHRITEET,

6.2.6.Scratch |3, EHFIKEDTE, <1 a2 K— FHEME
1. Scratch T, #ic/8Y 3> & RDC Z#ii
Lf{ﬁﬁ Li—é—o |

2. RDC Oy a v #kiZzi LT, BEEREE
x5 L EIX, ArduBlock 2 ZFIH L 72
T,

6.2.7.Scratch (EBEOOR Y FTELESRIUTH

2 Z L EEBAS

(1). E—&%—
E—Z070v7iE, [HmE]>E—2—0D7
Oy z&rds | 270w LET, £l
2. 7wy )Ly Fo T#E ] U R MEM

SNEI,
3. E—ZIEABD 2 HEMEAET,

4. Scratch & RDC OE— R+
Scrarch RDC
motorA M1
motorB M2

(2). vY—

1. B2Y—I3 FadD 5 M2 RS ENTEET,

2. ¥ -TuayrEMOLICTF vy I ANGE 2T —
HZHRRZ<—7 D, GRDOAT—VICHEENX T,

3. #&#i LT % RDC DA RENE T,
- COfE%, TUEWEI nEFDZE L LET,

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 StemDu 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.

(AS(H— LY —OE W
& Y 0l ||
(BAZE Y — Ol I

LY —OE

M Y -0l
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6.2.8. %A
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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.

(3) Tl. FUCEMRIC, E—XO8jENWiEEET 5 7 1
75 LRERUTHEL & 9,
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6.3.1. ArduBlock EE DS

(o ) (Foben) (st ) (5 ) (zaiesn ) (S ) (o ) (SEoE ) (Seiraes) )

2 ##R1ERX New Sketch
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6.3.2. ArduBlock %289 3.
1. Arduino-IDE Z 1 > A b —)L L
7z PC 24 L £ 97,
2. i PC L =R D~ A O R—
RRDC 2~ A 71 USB 7 —7 )l
THRLE T,

B.MHHPCOT AU kv TIC,

[arduino-exe >3 —F Ay M | HEEINT
WBIETTIDT, TN 7 ) v o9 5 &,

Arduino HVECEI L £ 97,

4. IDE @ [ »Y — U |> [ArduBlock]
ZRL, 7w 7 LEY,

HOMEEA, 75 EA -7z ArduBlock TY,

6.3.3. ArduBlock 7045 5 L{ERE  [1] E—
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TavrERELTHAELLD. SHELIZT
DITNERK T B DX, 7KiEICE—& 7 E[A]
diE 5 A 5 AR TRl X ¥ 5 7 ar S

L\'C‘é‘ FOREIXRD IS Ld?ﬂ)i’d‘
FEA T 41—:! //\1/9 D)
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3. Frw s Lo [E— E
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AE—FR 255 D/NT A—ZI|C
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TOT, 1DFEETY,
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0y 7O —YAEIINE SR XS I Fay
TEBE [hF v &ENLT, ZAIVH,
W—TIIEF DIARFEELET,

ArduBlock is started.
1. Please prepare the PC in which Arduino-
IDE was installed.

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

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

4. [Tool] of Arduino-IDE-> Please choose
and click [ArduBlock].

The left screen is ArduBlock which stood up.

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

We'll arrange a block. To make it this time
and first?

The program which makes a motor
revolve at low speed in the positive
direction of rotation direction eternally. The
arrangement starts to be the next.

1. When clicking {Control} of the left side
icon palette, you designate [repeated (main
loop)| from the subwindow from which you
emerge, and please do drag and drop in a
central program field.

2. When clicking the left side icon palette,
{STEM Du}, 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.
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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
milliseconds in speed 130.} a program has
been completed.

That the program is unexpected, it's easy,
isn't it?

* It's an important element to adjust it as a
motor adjusts parameter setting of how many
milliseconds to set time to repeat by which
speed you turn the speed to to what number to
use, and may move to its concerned street.

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 tape, a flag is put.

2. The communication port is checked.
* Confirmation of [tool]--> "a microcomputer,
board" setting of Arduino-IDE and COM
number setting of "serial port" are done.

* At this stage.

@ mark "microcomputer board".

Wmark "the connection COM number".

Please confirm that there is a mark. When
there isn't a mark, a communication line
doesn't connect.

A click designate a relevant part using a mouse,
and please mark.

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

3. Making program preservation
* A made sketch (program) is preserved by one
of [Save] or [Save As].
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A). Arduino A= a2 —NR—D [ V=)V ][> [ AT YIRI ¥ — ]| XA a—h"oHEKELEL
ROAHTEETET, (RDC-104 (&, STEM Du/RoboDesigner+ RDC-104 w/

h] A= a =D BRI LI R— R R
X BAHNCHE>TWT, B3 E

C).12-4. RIAN—AVAL—=)V] OEEBIRL TEYZ RS AN=21y F{TEEW,
RSAN—=YT b DA YA S—VIRETT, HRHEAT

% USB 7 UIARNTIE Y —)IVIx ETHHIZAGD ( ZF DA LT RIAN—=Y T DA VX b—)VE{T>
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FTAN=VT DA VA =)V ELIZDETOT, HERLTLIEEI N,
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7. FEARE TR, TS A AV K=
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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
uploading it, please see and check the LED of a
controller board.

5. When it succeeds, you indicate "Writing
in to a microcomputer board has been
completed.” in a message space in a lower
berth.

6. Error message
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).Choose the name of the Arduino board you'd
like to connect from the menu of the Arduino
menu bar, [tool] > [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 in
which is a Arduino menu bar [tool] > [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.

7. After writing in completion, a program
will be executed by a microcomputer board
immediately.

* This program, {Of "Motor 1 is dialed
for 1000 milliseconds in speed 130.",
"it's repeated."}, it was a program, so the
experimental unit motor which will be
connected to M1 immediately begins to
revolve.

* Did a gearbox of a connected experimental
unit revolve?

* I prepared as a tape was used for a gearbox
output shaft and a flag was put a short while
ago, so [ think the state that I'm circulating
including the direction of rotation can be
confirmed.

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.
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STEMDU_robot.motor (1,130) D7 /9 FTA VHERBE—ZAE—RTT,
0~ 255 OHIFATD PWM REDATRETY, (Pulse Width Modulation)

, hlEEgDETT0TT L =
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b= e S

av—y Q5D

s av—r GEEW

Rl i)
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Wl 2 5ed)
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Program source code.

// ATE—%1%2A¥—F 130 T 1000 X
Tem [Fo BT Tussh

VBET |

#include <STEMDu.h>
STEMDu _STEMDU robot = STEMDu();

void setup()

{
: |

void loop()

{
_STEMDU robot.motor (1,130);
delay( 1000 );

}

[/ ALY —=Aa—FR

M Program source code. '

M ool | s 1 120 - O %
ik B 3798 Pk ART

B8 e i

[/ {TE—% 1 ZAE— R 255] T8 O\ 2) |
FTHTeE [ToLH0IETI) Taro L

#include <STEMDu.h>

STEMDu STEMDU robot = STEMDu();
void setup()

{

}

void loop()
{

_STEMDU_robot.motor (1,255);
__STEMDU_robot.
backwardMIM2 (255) ;.

}
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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 : K319 %> < YES : KATT B>
LL~%5 & L~755
NN NN NN
ST E] AT HO T3
— 4—'

PAPAN NN

AT a3

\/
SR 1 SR 2
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