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1. OpenCM API Reference OfF<

OpenCM9.049] API Reference= Mt San Antonio CollegeS/ Physics and Engineering Martin
Mason @59/ CM-900 API Reference ZA1E Z|8FOZ &L/ QS L/CE Martin Mason Z=~L/

9/ OpenCM A[2/= BIE O Lfat Z/0(Contribution)0f el O§-2 ZIAfBIL/LCH

@ OpenCM ZE =X

HMEMO|

— 1 =

o

Al ZEE mainc EE= main.cpp?tdl void main()0|A] Z=Z3H0| A|AHEIL|CE

#include <stdio.h>
void main(){

board _Init();

while(1){

}
}
J2XMOoZ SEY 0 B XI|BIE board nit()ZS T4HE DHEOAM YZLXMoz £3stn
Toidte{a = ZEE while(L){o|Lt for()}E2 Fot R QHOM A LICH

23 SS90 7|3t e £EW RE2 Lps 4 YL OpencMo| A4 TxE 0f2fg
HFA

Ol7|M setupQ{RtOilAl SHEQO] =7|2HE +Adtn AR Of T o S SLCL
A

Loop(f}= AlSsHA BtEs{AM ALEA ZEE
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void setup(){

~/ISFEYO =7|=}

void loop(){

LJ/AFEX BE

}
Z= 0|2{st setup()ut loop()= Of2fe| H=Z2| main.cppit2Ho] &2 JAHO| S0 AL
ALEXAtE setup(t loop(&+E TS 2ZM StLte| CHRZE 7hs%h Binary MtS 25
L|C}.
ROBOTISWhardwareWrobotistcoresWrobotist#main.cpp
3 (C) | »|ROBOTIS » hardware » robotis » cores » robotis » v|+¢|| robotis ZAY
=7 M EG
E ’ Lo LT} 23 37)
|| libpandora_types.h 20130103 2% H o 3KB
|_| main.cpp 20130103 2= CPP m 2KB
2013-01-03 2%.. INCI 2K

|__| names.inc 20130103 2%

22| main.cppE FO{EH...



orce init to be called *fi

HiZ Y : 20131 03 25¢

irst*, i.e. before static object allocation.

// Otherwise, statically allocated objects that need libmaple may fail.

#include "Pandcra.h”

__attribute_ ({ constructor )) void premain() {
init();
}

int main{void) {
while
loop();
h

return @;

@ CHO|LbalA API

Cto|Ltad e Dynamixel classE E8| 2= HEES

7| fI8iME= HHEA| Dxl.begin()

i
rx
rQ
ot
[

g
I
o

g &+ ASHCL HoLEES 35

Dynamixel class®| 2 & method= 7|& ROBOTIS Dynamixel SDK 7|HICZ BI=0{ FS

2E 2dE D3N e O|F0 WE 7|50l Y gLct

Cro[Ltaj o tisi & O W2 FYOof= of2fe| ROBOTISS| E-manualE T2 HHEfLICEH

http://support.robotis.com/

Methods:

Device Control void begin(int baud)

X g baud £rE2 CHO|LHYAS 27|51 E L L.

Methods void end(void) Clo|LtaiAlo| AR S ZX|BHL|Ct.
int readByte( int id, int address ) ST ID O Cto|LtElM=Z St HIO|E &L Ct
void writeByte( int id, int address, int value ) S| ID O Cho|LtalM 2 St HIO|E #5LC}
int readWord( int id, int address ) SiE ID o Address Of 9=l 2 HHO|EE Q10| SL|CL
High Level void writeWord( int id, int address, int value ) SIS ID O Address O] <=l 2 HIO|EE &L|CH
Ab

Communications void ping(int id)

2
ol ID of CHo|Ltajdol A

void reset(int id)

int getResult(void)

h

Sig ID o CHO|LIgid S 2|4 gL
o
o

OpX|9F FFofof Chst

void setPosition(int Servoid, int Position, int
Speed)



http://support.robotis.com/
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void setTxPacketld( int id );

void setTxPacketInstruction( int instruction )

void setTxPacketParameter( int index, int value )

Packet Methods | void setTxPacketLength( int length )

int getRxPacketParameter( int index )

int getRxPacketLength(void)

int getRxPacketError( int errbit )

int makeWord( int lowbyte, int highbyte )

Utility methods | int getLowByte( int word )

int getHighByte( int word )

void txPacket(void)

Low Level

o void rxPacket(void);
Communications

void txrxPacket(void)

PacketZtH O|AE, Utility HAE, & HAESH dEH2 ZHE|= E-manual2 O HtEHL|CL

http://support.robotis.com

Clo|Lbal Al A|ZHS}7|(Getting Started):

ofzfo] AAHX| ZEE CHO|LIRIAS IMbpsE =2 7|3t ot Ched| 1009|X[2F 10002{%| AfO

£ 1= tAez HieXoz TS Oof M L Ct

void setup(Q) {
// CHo|LtaldlS IMbpse| £ =2 7|3 BL|CE.
// CHO|LtElA! baud rate E|0|22 support.robotis.comOfAf 2QIst 4= Q&L|CEH.

Dx1.begin(1);
}

void loop() {
delay(1000); // 1= Cfj7|

DxI.writeWord(1, 30, 100); //1H 1DQ| CIO|LIEMS 100Q/X|2 O|=
delay(1000); /7 1X Cfj7]
DxI.writeWord(1, 30, 1000);//1t ID2| C}O|L}TAMS 10009 X2 Ol


http://support.robotis.com/
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190°
[ Goal Position=1512 [0x2001 )

W

3000 300~360° o
(Goal Position=1024  Invalid Angie  [Goal Position =0
(0x3f)) (0x0001)

il
[n

49 (Explaining the code):
DE Z23H2 BtEA| setup(t loop()7t LO{OF BHL|LC}.

Setup: setup()2 OpenCM9.042| MQIO| Q171 & [ 22 2|4 HES =7

A

o
= [
e = ot YUCH T 22 A%, K| Z27|3= 7|0 M F>Sh= 40| £&LICH

=2 O/ O

o Dxl.Begin() DxI 2 0O|Z|

rx
e

g A OIAEA

= o1 20|04, begin()H|&~E= CHO|LEEE
P 2fLC Dxl 22 AAEAE begin(HAE 2/0f A

EM HA(Serial))E x£7|3
H2 HAEE oSt JAFLCh

Loop: loop()&ts== OpenCM9.049| setup()= FHstL A& HIEXO=Z
C}.

o Dxl.writeword(1,30,100) ID 1 CO|L}ZAl0] 100 QX2 O|=

g SusLCh £
B QIX} 30 2 CO|L}24l Goal Position FAE o|0|sl1 CIE2 HEE FaAs
CrojLtald mEof 2 oo ZIEE HO|IES2 &1
HFEFL| Ct.(support.robotis.com)

30 (0X1E) Goal Position(L) Lowest byte of Goal Position RW -

31 (0X1F) Goal Position(H) Highest byte of Goal Position RW -
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delay (time in milliseconds) : X| ™ &l A|Zt3tE DelayE $giatL|Ct.
02| MAE A& (Pre-defined constants):

= gojgt da glof B2 AE 7hseL bt
0|22 FI HHELIC

Get Result Flags

Name DEC INST_ACTION 0x05

COMM_TXSUCCESS 0
INST_RESET 0x06

COMM_RXSUCCESS 1
INST_DIGITAL_RESET  0x07

COMM_TXFAIL 2
COMM_RXFAIL 3 INST_SYSTEM_READ 0x0C
COMM_TXERROR 4
COMM_RXWAITING 5 INST_SYSTEM_WRITE 0x0D
COMM _RXTIMEOUT 6 INST_SYNC_WRITE 0x83
INST_SYNC_REG_WRI 0x84
COMM_RXCORRUPT 7 TE
Instruction Commands
Name Hex Packet Instructions
INST_PING 0x01 Name DEC
INST_READ 0x02 BROADCAST_ID 254
DEFAULT_BAUDNUM 1
INST_WRITE 0x03 BER
ID 2
INST_REG_WRITE 0x04 LENGTH 3




INSTRUCTION 4
ERRBIT 4
PARAMETER
MAXNUM_RXPARAM 60
MAXNUM_TXPARAM 150
Error Messages

Name DEC
ERRBIT_VOLTAGE 1
ERRBIT_ANGLE
ERRBIT_OVERHEAT 4
ERRBIT_RANGE 8
ERRBIT_CHECKSUM 16
ERRBIT_OVERLOAD 32
ERRBIT_INSTRUCTIO 64

N
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2to|E2|2| Z0CG 9| dynamixel_address_tablesh& IncludestH H2 ZESH MLES HIE ALE
7tsgLCh EEE|ZO|M MISts MM XS 20| CHE Vendor FX[(HaViMo) &%= H|O|=
£ Zae|g el #adth e

\ROBOT IS\l ibraries\DynamixelPro\dynamixel_address_tables._h

201y Hory Ctrl+R

A =H 20/7] ik
e

2H0|2342) FHEe7|. BKP
BEMPO85

shetch_s

DynamixelPro

EEPROM
FreeRTOS
HaViMo2
OLL

2to|E2{2| 7t 27]...-> DynamixelProE MEiSIH Ofgf{Q} Z0| X452 2 #include ElL|Ct

sketch_sep24a §

ginclude <DwnamixelPro.h>

Function Documentation: ROBOTIS e-Manual v1.11.00 0l Al & D5t S LI

AN22H Jl=octe &84=2 25 Dynamixel 222 Member Method & LICF.
Dynamixel 2ceiA = 0|2l Dxl 0lete QIABHAZ HdAUHEH USH
DxI.HIAEO0IS(QIXHT, QIXE2,--) SAOZ AlZolH ELICH

Ex) Dxl.begin(1); // CHOIL}Y A HAZE 1Mbps 2 =I5+ &HLILCH

Dxl.writeWord(2,30,512); // 2 H IDE Jt& CHOILI A0l 30 81 HEO =20
512 &t &UICH
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void begin(int baud);

CHO|Lte M HAE X732t gL o
Parameters

- baud

Baud QIAtE SsiAM RSt= £ 2 CO|LtAd HAE 7|3 gL|Ch A4HA2 200000 / (Value
+ 1)QF Z1 int baud= Value2t Z+2 ZrYLICE oOf2fie| HO|E2 CHO|LtEd Baud ratedj [}E
Value ZfQILIC} 0|2 £0 Dxlbegin()Z =7|32 83t CHO|LIAAM HA £Z= 1000000
bps7t &|11 Dxl.begin(34);0|H HA &= 57600 bpsZt & L|C}

Value Actual BPS Standard BPS Uncertainty
0 2000000 2000000 0

1 1000000 1000000 0%

3 500000 500000 0%

4 400000 400000 0%

7 250000 250000 0%

9 200000 200000 0%

16 117647 115200 -2.124%
34 57142 57600 0.794%
103 19230 19200 -.16%
207 9615 9600 -.16%

7| 28o 2 Cro|Lta/d2 1Mbps £E & BO| &L CH
Return Values

- BtEtEl= Value JF 101 &322 20lot2 001H AIHE 20I&LICt

void end(void);

CLO|LtEjE AHES SR LIC
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int readByte( int id, int address );

ol IDof OCtO|LtEH addressOf RU= CIOIEHE 1HIOIE S5 th S4 a-g0Ael Zit=

getResult)g2 2Qlgt & UELICH
Parameters
-id

Mol stz{= Cro|LtL A ID

- address
Clo|Ltaldlo] HEE Y X|AH FA0|H {St= LES support.robotis.comOfA| CO|LtEIH
of DEHHE HEE HO|E2Z2 X0l 2 = JYSLICH

Return Values

- Y0l 2 HlolE gt

Example

data = Dxl.readByte( 2, 36 );

if( Dxl.getResult( ) == COMM_RXSUCCESS )

{

// using data

void writeByte( int id, int address, int value );
Cto|LtalMio] EX HEZE 2| X|AE addressO 1 ByteE #L|C}.

10
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Parameters
-id

M|ofste{= Cto|Ltadol ID
- address

HEE 2X[AH Address YLICE ZhX| A4l CHO|LtEj ol HEE HO[&S =l5h

ALE HFEfLICE
- value

Cto[Ltaldo] £3{= af U
Return Values
- O-I¢1_||:|._

HA H

Example

Dxl.writeByte( 2, 19, 1);
if( Dxl.getResult() == COMM_RXSUCCESS))

{

/I Succeed to write

int readWord( int id, int address );

ot 742l word £He{= 2 HtO

XA FA0M 87 %S =

FAQ &St YX|AH FA 210 SYLICE O E ST 30 #X| Goal Position
9 G

%
address 0] Q= 2f 1 Y EE S =CFH 30 HX| Goal Position(L) 1 HIO|E + 31 HX| Goal
[e]

Im
2
o
on
of
[
o
N

ot 7§2| word £H

2 8T DO Cojuta HEEZ
Cf. O] &2 &7 s&a s¥dstH UEE 2fX|AH

o L—=

Position(H) 1 HFO|E C{8§A 2 HIO|E(1 E)2 A EL|C} OFXHIIR|2 getResult)HAZE E4

ol

) HE OF A OlA
48 fE € &+ UsUHCH

11
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Parameters

X o{st2d= Cto|Lteldol ID
— address

HEE YX[AH Address YL|C ZEX[D A4l CHO[LIB]ES| HEE HIO|ES =5t =
AHE HFEFLCE

Return Values

- 2101 SQ OIOIH(1 *RIE)E EHetELIC

Example

data = Dxl.readWord( 2, 36 );
if( Dxl.getResult( ) == COMM_RXSUCCESS )
{

/] O 220 A dataE MclotH ZSLICH

void writeWord( int id, int address, int value );

o ol & AHEES

B J§ol word SH9l= 2 HHOIE 0 GHEFGHD, 8 MOl word H9IZ Y
4 45101 HES KA

ol f
dXNAEH =A0A M| S&ES =8 &L g2 M) &= =Y
FA HAS56tE dAAH =40 Us 2 IEP OlE =9 30 YAl Goal Position
address 0ff A= 8t 1 RIEE A 0% stCHH H Xl Goal Position(L) 1 BIOIE + 31 H Xl Goal
Position(H) 1 BI0IE -|6H M 2 BIOIE( %E)g M ELICH OIEDIXIZ getResult()HIAEZ

2
SN &4 0FB ¢ 4 USLIL

12
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Parameters

HMojstef= CHo|LtEdo]

— address
EEdlele TEO 2fX|AH FA(Address)

Cro|LtE 22|

- value
ol & of

CHOILEE

Return Values
- None

Example

Dx|.writeWord( 2, 30, 512 );
if( Dxl.getResult( ) == COMM_RXSUCCESS )

{
// Write success
}
void ping(int id);
oHE CHOILII A0 HHALHOIA AAE0l T UA=RXR SQISLICH EFOL
Dxl.getResult()2 &2l Jis8HLICH
Parameters
13
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oI5t = CHolLt2 & 1D

Jho

Return Values

00

BA

Example

{

Dxl.ping( 2 );
if( Dxl.getResult( ) == COMM_RXSUCCESS )

A D280 e XMel =

/] GOl &

void reset(int id);

4 24

CtolLte) &

Parameters

&8st Dynamixel 1D &/ LILCH.

o
4

Al
P

o

Return Values

Qe
0lo

Example

Dxl.reset( 2 );

14
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if( Dxl.getResult( ) == COMM_RXSUCCESS )

// reset ID 2

int getResult(void);
Opx[ef ool SEs
Parameters

- None

Return Values

- Of2ff H|O|E& getResult)Z

Value

Meaning

COMM_TXSUCCESS

Instruction packet 4&

COMM_RXSUCCESS | Status packet $=Al MZ
COMM_TXFAIL Q22 Ol Instruction packet Mz Al
COMM_RXFAIL Q22 QI8 Instruction packet f=Al Aj

COMM_TXERROR

Instruction PacketOf 2X|7} grAist

COMM_RXWAITING | Status PacketO| OfZEl Z%i&tX| Q2
COMM_RXTIMEOUT | 8§} ClO|L}MIO| SCHsHR| &S,
COMM_RXCORRUPT | Status Packet0] 2|7} 92

Example

result = Dxl.getResult( );

if( result == COMM_TXSUCCESS )

15
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{
}
else if( result == COMM_RXSUCCESS)
{
}
else if( result == COMM_TXFAIL)
{
}
else if( result == COMM_RXFAIL)
{
}
else if( result == COMM_TXERROR )
{
}
else if( result == COMM_RXWAITING )
{
}

void setPosition(int Servoid, int Position, int Speed);//Made by Martin S.

Mason(Professor @Mt. San Antonio College)

-
<
A
I
|.|-|
%
©
D
D
&
HU
o
ot
rir
—Ho
as
%
(@)
©,
=
3
|0
HU

Parameters

- Servoid A|O{st2d= Cjo|Ltald IDQL|CE

- Position O|Sdt2{= Z&# PX|gtYLICt CHO|LIY A R0 e} CHS 4 AL2L] E-manuals

3 HREFLCE

16
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-Speed  0~1023 Atolo] k& A AT Hx HEYUrh UF W &% gk CHo|Ltgd oo
upe} ol setA e EX 2T F AF 2 E-manualE &1 HREfLICH

[

Return Values

-
HA

dlo

Example

result = Dxl.setPosition(3,500,600 );

if( Dxl.getResult( ) == COMM_RXSUCCESS )

{

// Verify position command has been received

3 RC100 API

RC1002 OpenCM9.049| X9t 974 SAI0) AR E 4 Q= MEY 2M SAQL|C A
PN

A2, ofzhel 4Pin Al2|Y SA EES I S4

L

A
e
HX=2 OpenCM9.049| 4%
AAE 4 UGLICL offel YAHE e Foha AAHA

=
glo] O 2= gEz AEEY
c}.

[BT-110A] or [BT-110A Set] [BT-210], [ZIG-110A Set] or [LN-101]

010 ¢
o1l g
012 e

™) [r2] [z3v] [eno]

48 SUZEO et XtMeh E FEE= OpenCM9.04 SEQOf AlYS HISHNR

o

17
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Devi X|dH| &X|E 57600bps 2 Zx7|3}etL|CL.
evice
c I int zgblnitialize( int devindex ) devindex = EH3st o|0|= QB2 09
ontro
27|39} ot g L|C}
Methods
void zgbTerminate(void) XK AFEES =X|tL Ct
5 int zgbTxData(int data) A X2 GHO|EE M&THLCH
ata
int zgbRxCheck(void) Z&SE [O|E 7} Q=X 2ol Ct
Methods
int zgbRxData(void) Hte OOo|E 7t YoM dHiztetL|Ct
Example:

In loop() checks for RC100 data reception.
#include <RC100.h> // include RC100 library

RC100 Controller; //Instanciate RC100 class

void setup(Q) {

pinMode(BOARD_LED_PIN, OUTPUT);

Controller.begin(); // init RC100 device on serial2 as 57600 bps

}

int RcvData =0;

void loop() {

if(Controller.available()){ // if data is available from RC100

RcvData = Controller.readData(); // read data

SerialUSB.print("'RcvData = ");

SerialUSB.printIn(RcvData); // print the data

if(RcvData & RC100_BTN_1) // if pressed buttonl on RC100

digitalWrite(BOARD LED PIN,LOW); // turn on LED

delay(100);

18
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}
digitalWrite(BOARD LED PIN,HIGH); // otherwise, turn off LED

}

@

ne

Ht 10 == (GPIO)

otz et=EL2 CHEE Arduino 2 Leaflabs®| Maple Language Reference2H2E E QRS
Cf. OFFO0|-o| Reference= &1 7HEHSHM SEot C/C++2 el ARM ZEECH FETL|CE

Ot2je| AIO|EO|A OrF0| I Leaflabs®| Reference APIO| CHSE 2 A2 LIS ZOISIA £

|
U LIL.

Arduino Reference : http://arduino.cc/en/Reference/HomePage

Leaflabs Maple Reference : http://leaflabs.com/docs/language.html

General
pinMode(pin, WiringPinMode mode) pin & = (INPUT) £= &= (OUTPUT) 2 2 M3t}
Methods
E7 pin o| High/Low AEHE 2l&L|Ct
int digitalRead(pin)
o SiE pin O] Y (INPUT)I2 2 H7YE|0OF SFLICL
Digital o o EXH pin o High Lt Low & &L|C}L
digitalWrite(pin, value)
Methods o sj pin 0 £3(OUTPUTIC2 M g|0fof $tL|Lt.
Ho| #¥Z HII|E Toggle LTt
togglePin(pin)
& E™ Low MEHO|A High 2 High O A Low 2 EZ%HL|CE
. , Ot 2 pin o| g2 ASLICE
int analogRead(pin)
Tt 8|t pin O] INPUT_ANALOG © 2 A &|0{of &t
Analog o . i, X
. = H O [ E:’- ><_|g _O;L. E
Methods SIS pin Of OFE b |t
analogWrite(pin, duty cycle) pwmWrite()2t =St St=0|11 duty cycle 0 0~65536
Aol gto= Duty cyde 8 ZHT 4+ gLtk

Digital Methods2 EA|El &4$+E£& OpenCM9.042| B E TI(0~25HH)0|A| At27}5 &L Ct.

Analog Methods?| ZASL OpenCM9.042| PCBOj| 2HO| Aj7{Zl Analog IN, analogWrite(),
pwmWrite()2 3250 EA|E T 7psEL C}

19


http://arduino.cc/en/Reference/HomePage
http://leaflabs.com/docs/language.html

B : 2013 038 25¢

Do not st 44,85 pin mith 4 pin commmication port.

I+

vEe 3l g
Iy
WCC_SY
J12 J13
RESET 1 | 20 YIN-[
[ 19
;' S_l
| b 17
||F = G OATA TIL [AT& FUR I¥WMIXEL
analog In L 5 TELIR
i | PA OxL_TH0
I TR
I I
analeg In & FM(.) : E]
B VEC_AY
H 4
1] ]
S
] 1%
AT BI0 T2 4
M) E: 15 | 1T ocr 5
& BT |19 | Z
BT 1 ZWLOG EEFEEEWE WILTARE
L L__| TEFALT 13 %.30
CON20 CON2D
Seriall(TEL B is dedicaved £o Dynanisel Fus
While wring Dymanixel Bus, do net use 3eriall concurrensly
FALL -» U3B D+
FAL: -> V3B D-
GPIO PIL: -> UIE_DTICORNECT
Connector

void pinMode(pin, mode) (adopted from Leaf Labs Maple Documentation)

ping modeE HATL|CL

e pin-

HASHOF E pin, OpenCM9.049| PCB A3 HSE QM

Parameters:
e mode -
ofzfel LIZE ModeZ 8T ping HAY = UAELICL
Values:
e OUTPUT -

Basic digital output: when the pin is HIGH, the voltage is held at +3.3v (Vcc) and
when it is LOW, it is pulled down to ground.

e OUTPUT_OPEN_DRAIN -

In open drain mode, the pin indicates “low” by accepting current flow to ground and
“high” by providing increased impedance.

An example use would be to connect a pin to a bus line (which is pulled up to a

20
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positive voltage by a separate supply through a large resistor). When the pin is high,
not much current flows through to ground and the line stays at positive voltage; when
the pin is low, the bus “drains” to ground with a small amount of current constantly
flowing through the large resistor from the external supply. In this mode, no current is
ever actually sourced from the pin.

INPUT -

Basic digital input.

The pin voltage is sampled; when it is closer to 3.3v (Vcc) the pin status is high, and
when it is closer to Ov (ground) it is low. If no external circuit is pulling the pin
voltage to high or low, it will tend to randomly oscillate and be very sensitive to noise
(e.g., a breath of air across the pin might cause the state to flip).

INPUT_ANALOG -

This is a special mode for when the pin will be used for analog (not digital) reads.
Enables ADC conversion to be performed on the voltage at the pin.

INPUT_PULLUP -

The state of the pin in this mode is reported the same way as with INPUT, but the pin
voltage is gently “pulled up” towards +3.3v.

This means the state will be high unless an external device is specifically pulling the
pin down to ground, in which case the “gentle” pull up will not affect the state of the
input.

INPUT_PULLDOWN -

The state of the pin in this mode is reported the same way as with INPUT, but the pin
voltage is gently “pulled down” towards Ov.

This means the state will be low unless an external device is specifically pulling the
pin up to 3.3v, in which case the “gentle” pull down will not affect the state of the
input.

INPUT_FLOATING -

Synonym for INPUT.

PWM -

This is a special mode for when the pin will be used for PWM output (a special case
of digital output).

21
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e PWM_OPEN_DRAIN -

Like PWM, except that instead of alternating cycles of LOW and HIGH, the voltage
on the pin consists of alternating cycles of LOW and floating (disconnected).

Discussion

pinMode()£ E& setup() 2= LHOIA 3T To| 28S HEY M A== e+ YUCh i
TS 27| fBIME BHEA] A ABHOF F=0f0F SFLCt.

=

Example

otzflo| OX|l= pinMode()E Edlf OpenCM9.04 0] 7|22 =2 L{ZEl LED & OUTPUT 22
MMt digitalWrite(gt+-2 HHE2X o=z 7ACt ZACHE BHE3St= Blink O M| € L|C.

= L7

void setup() {
pinMode (BOARD_LED_PIN, OUTPUT); // sets the LED pin as output
}

void loop() {
digitalWrite(BOARD _LED PIN, HIGH); // sets the LED on

delay(1000); // waits for a second
digitalWrite(BOARD LED PIN, LOW); // sets the LED off
delay(1000); // waits for a second

uint32 digitalRead(uint8 pin) (adopted from Leaf Labs Maple Documentation)
s Moz HE High/low MEIE QI&L|CH

Ch O|T0f Et=A| siE ZO| INPUT O|L} INPUT_PULLUP 4= INPUT_PULLDOWN 22
HAE[00F BL|C pinMode(&f =& HZOHM K.

e pin-
Parameters:

Return: | Ow £& HIGH.

Discussion

2rofoll Mofsteis EO| 22Hoz OfR AR AHZO| |0 RUX| RUCHH HIGH Lt LOWZH SHEHDE
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Example

ChE Ol HE0l =2{X|H LED 7t ALt HRLE BrE L.

void setup(Q {
pinMode (BOARD_LED_PIN, OUTPUT);
pinMode (BOARD_BUTTON_PIN, INPUT);

void loop() {
int val = digitalRead(BOARD _BUTTON_PIN); // reads the input pin
togglePin(BOARD_LED_PIN);

}

void digitalWrite(uint8 pin, uint8 value) (adopted from Leaf Labs Maple Documentation)
sie Eof| High/Low & Z=gtLICE

Tt O|FOf BtEA| ofE EIO| OUTPUT O|Lt OUTPUT_PULLUP &=
OUTPUT_PULLDOWN 22 M| 0{Of BtL|C} pinMode()&t+E ZXRSHA 2.

a

Parameters:

Discussion

N

o RE7F OUTPUT 2 AJ™E AP HIGH & 3.3V 7t &1 LOW & 0V 7t gL}

Example

OXl= ol2{et digitalWriteO2f4=2 ZHSO{Tl LED Blink Ol L|Ch XtMet 2 <

i

void setup(Q) {
pinMode (BOARD_LED_PIN, OUTPUT); // sets the digital pin as output

void loop() {
digitalWrite(BOARD_LED_PIN, HIGH); // sets the LED on
delay(1000); // waits for a second

23
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digitalWrite(BOARD_LED PIN, LOW); // sets the LED off
delay(1000); // waits for a second

}

Ofziet Z0| loop() #&2 toggleLEDOZ CHAME 4= JUELICE O = 7|2H2Z built-in
LED 2t MO{5t=5 02| FH|E gt YL
void loop(){

togglelLEDQ);
delay(1000);

L= togglePin(0|2t= &+2= M| 7HsELICh

void loop(){
togglePin(BOARD_LED PIN);
delay(1000);

uintl6 analogRead(uint8 pin) (adopted from Leaf Labs Maple Documentation)

0] 7|52 ADC H%t0| Q7|7X| Block AFEHE QJU&LICH d2|1 HEA| T ZEJ}
INPUT_ANALOG AtEf2 E|0f QUO{of ghL|Ct.

e pin-
Parameters:
otg=z1 gt= g2 o
Return:  HISHEl A0l BHEIEID 1 SIS 12bit ADC HEBH0| JHAIE
~4095 0l sH&&tLICh
Discussion

ANYE ofgd=z2a mo| Zr2 A&LCH OpenCM9.04 = 16 XY, CIX|E Hzt7| 12 HIE
oft= 17} Zshg SLICt O] HAHE = 01 4095 AtO|o] M= ZfS = 01} 3.3 EE At0|9
g = AFUCE JgL, JA e YRR d¥E E = Us 220
2 1{5tMof gLt

b

oo
JERCLERE
ooz o 22

o| &

- 7| Mol YtEA| pinMode()&t=E 0|83A ANALOG_INPUT 22 MO
Z|0f AO{OF L

o XEASE 42 pinMode()gt=E & 115N 2.

i
o fot
i
o o

Parameter Discussion
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st2o| OIX}2 WXL pin2 ofg®1 To| X2 o|o|gtL|C. OpenCM9.04 PCB 9|
A2 ZEAM ZXN0| O X7 BAIE|0f A2 ANALOG IN O|2t ®#A|E Y o

Example

int analogPin = 3; // Potentiometer wiper (middle terminal) connected
// to analog pin 3. outside leads to ground and +3.3V.
// You may have to change this value if your board
// cannot perform ADC conversion on pin 3.

int val = 0; // variable to store the value read

void setup(Q) {
pinMode(analogPin, INPUT_ANALOG); // set up pin for analog input
}

void loop() {
val = analogRead(analogPin); // read the input pin
SerialUSB._printIn(val); // print the value, for debugging with
// a serial monitor

analogWrite(uint8 pin, uint16 duty_cycle) (adopted from Leaf Labs Maple Documentation)

FO|T Tof XYE duty_cycle 2 PWM 43S BHSLICE OpenCM9.04 = Ot221 =32 PWM
M3 Ol duty cycle & =AM DHEL|LCH

Duty cycle 2 HtEA| X|CHZH0~65535)2 HX| F=E FO|8|0F &FL|Ct.

e pin-

oled
=/

PWM

o
0
e

Parameters:

e duty cycle -

PWM &S duty cycle HI&, 0~65535
Duty cycle QIXt0f| 0~65535 A}O|Q] Zf=2 LO{A| Of2fet &2 H|EZ Duty cycleg HEE

e
4>

=
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0off Zp7t2 %2 @& @555 Duty CycleO] XOPX|I(HIGHE 0| X0tg) HEF of2fel 1

21X 3 Duty CycleO| HZEL|CLHIGHE Y 0| HE)

momm|| (||

Period

Duty Cycle 30%

Pulse Widlh
- -

Duty Cycle 50%

weew| U

Example

orgfel oM 7HHNL2RE ¢

rlo

W= Sl LED 9| 517|§ =Hot= oM YL

int analogPin = 3; // potentiometer connected to analog pin 3

void setup() {
pinMode(BOARD_LED PIN, OUTPUT); // sets the LED pin as output

pinMode(analogPin, INPUT_ANALOG); // sets the potentiometer pin as
// analog input

}
void loop() {
int val = analogRead(analogPin); // read the input pin

pwmWrite(BOARD_LED PIN, val * 16); // analogRead values go from O
// to 4095, pwmWrite values
// from 0 to 65535, so scale roughly

void toggleLED() (adopted from Leaf Labs Maple Documentation)
OpenCM9.04 Of LHZEl STATUS LED & E23t:= st QL|Ch

LED 7t AN U= SEHOIM 2ZSHH HX| LD, AT SEOIM = ESHH AT LICE
Example

Otzfo| Of|Xf|= OpenCM9.04 2| STATUS LED £ Blink Sl= Of| | QI L|Ct.

26


http://leaflabs.com/docs/lang/api/pwmwrite.html#id2

void setup(Q) {
pinMode(BOARD_LED_PIN, OUTPUT);

B : 2013 038 25¢

}
void loop() {
toggleLED(Q);
delay(100);
}
=2
® QHEE
CIHEE= Tl HEf7} Hotk= AS HA[BHM EF Actiong +ddt= 7|5 LICH
O|2{gt7|52 SIEQO EIO|ME ALE5t7| W0 8ol AZsHM AHBETL LOoL=X]|
2oldt= REJF 2 Qs A2 OofgUCth 2= T0| 2/f QAHYEE ALBY £+ UX[T
16702l Mz ChE QHEEES d& + sUth oE =8 0~158 o Mz G2 QHE
E OHIEE UEMCIHE O Ol¢el QHEE O|HE ZES 2s = BSLICH
b g+=2 AHEEE Mo = AU
attachiInterrupt(pin, voidFuncPtr handler, mode) | £ 0| QHEHE HEHE 2 LIC}
detachlInterrupt( pin) £ Ho| QHPEE WEHE MAHLICL
nolnterrupts() DE QIE{HEZ DisablestL|C}
Interrupts(Q) DE O EZ &|235tL|C}
disableDebngortS() JTAG/SWD %ﬁ% Disable_é,;,l'l—ltl'.
enableDebugPorts() JTAG/SWD SM2 &|838t|C}.
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attachlnterrupt(uint8 pin, voidFuncPtr handler,

ExtIntTriggerMode mode)
Adapted from Maple Documentation
Parameters

e pin- I HZ

e handler— QI
St ZOIE Q!
void QI L|C}.

2ME 0
| (e}

| &l
C}. QXK= Void 0|11

e mode- CIHEEJ} X Z|= HEfUL|LCE Falling edge

E7t ZRERAS I +HE=

aket ol

L= Rising edge 7t UAS = JY&LICH

mode
dX|E= QEHEE O|ME Mz FHAYL|CH
Values:
e RISING -
LOW O M HIGH 2 H3t=E! mjf E2|A
e FALLING -
HIGH 0| A LOW 2 H3t= 0 E2|A

e CHANGE -

HIGH O A| LOW EE= LOW Of| A HIGH Z0| T Mzo

CIHEEE E2|A YUCh

Discussion
ot L2 2] FFOofA 4

of ?IHHE N
EESE millis ()Of 2fsh Htet E

HolH7I &4 2 =& JAELICL o2t HO|H |FAE ¢
Volatile & MM OF SHL|Ct.
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2HE[7] 2o, XA
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EXTI0[3:0] bits in AFIO_EXTICR1 register

PAD O———»
PBO O———
Pco O L
PDO 3

PE0 O———»

EXTIO

prog O——»
PGO O—

"

EXTN[3:0] bits in AFIO_EXTICH1 register

4

EXTIH

EXTI15{3:0] bits in AFIO_EXTICR4 ragister

!

PA1S [ »

PB15 O

PC15 OF .

PD15 O . EXTI15
PE1S O——

PF15 O

PG15 O "

| Hat7 S I F=A

4
19
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P
=2
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Example
Lt oAM= 0 Ho| M=ol BHotyt S WOrLt LED 74 AX[AHL HX|= oK &iLICt Blink(
M 2 ZHE 0|83 attachinterrupt)E AtESt= UEHSIEME 2 O F QLT

volatile int state = LOW; // must declare volatile, since it"s
// modified within the blink() handler

void setup() {
pinMode (BOARD_LED PIN, OUTPUT);
pinMode(0, INPUT);
attachinterrupt(O, blink, CHANGE);
}

void loop() {
digitalWrite(BOARD LED PIN, state);
}

void blink() {
if (state == HIGH) {
state = LOW;
} else { // state must be LOW
state = HIGH;
}

}

OlE{BE ol

= 5
=C| 1 state B
40 O ’H

2t LED 7t

g2ty o 5 UAEFLCL 0O Ho YHMUD T Hatet
o= M2t HIGH EE= LOW 2 B3tetL|Ch 2™
ME7E ARMCILE BHEs5hs 22 2F ¢

= L "

Ol M Ofl A, blink() gt==
mofct blink( o+*7f k=]
loop()&t=0f| A state
YL C.

® AFR X 2to| = 2ial/APT &t

ROBOTIS OpenCMO| AHEZ[H ofz2ie| WROBOTISWlibraryZ 2| 20|EHE|l&2 L&A

O2 JPMEUCh £ A7|Rtel 2toj=E 2§ ME Hi=EE 4 ASHCL Of HO|X|= O

2ieh ALXAE 2t0[EE2|E M A HiZSt=E HHES 7|eeLct

o
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© ~ 4 . » ROBOTIS.v101 » libraries
PR a—— o2 : 2R LT 23 a7
g 2EC BKP -13 9 =4
 HE S | BMPO8S SER-F) £4
E A2 A | DynamixelPro 9-13 2H. £0
| EEPROM 9-13 27 £0
4[5 20|22 | FreeRTOS 9-13 @ _ =4
> 5 24 | HaViMo2 9-13 27 . =0
B uoe | oLLo 9-13 27 =4
> = AT ) RC100 -13 23 £
> ot 2 ) Senvo -13 23 =0
, UltrascnicRanger 9-13 27 .. £4
> HEE | WilChuk 1327 =5
J Wire -13 23 £4
> € YEY3

oY BHE
=01/ Ty Ctrl+R

A% 6 2017] Ctrl+K

EHO|EEE| FHH2T|. BKP

o =7t BMPO85
DynamixelPro
EEPRCM
FreeRTOS
HaViMo2
OLLO
RC100
Servo

sketch_g

UltrasonicRanger
WiiChuk
Wire

A 7|2 CPP7|Ht ato|={a| M|AH

g2tolEe|2|s 7|2XOoZ Of2fjof Z0| CPPLIYUZ At APIE Core libraryE CHE

MEH ELCH

Of 7| M= exampleO|at= ZtCHst gloj=aig|a Aas) &

$2

Lo

OtzHet &0| examplehgt= S| GIt At example.cppltd S HSO{FAM L
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ROBOTIS » libraries » example

=5 & - =7 MEQ
-
= o= LT 5 L} [=%-
= =i —| (=1
] example 2013-01-02 2= C/C++ Heade
& exmaple 2013-01-02 2= C++ Source

example.hOj = Of2jQt Z0| wirish.h2te HIIYLS MOSIH digitalWrite()SEf CHO|Lt
gl APIJtX| OpenCMe| Core LibraryE ME AFESIA = JQEL|CL

ALl LR

vold setupHelloWorld (void)
vold sendHelloWorld (void):

O|X| example.cppOf| A setupHelloWorld()2t sendHelloWorld()gt+E FoistH = L|CH

vold setupHelloWorld (void) {
SerialUSB.begini()

vold sendHelloWorld (wvoid) {
SerialUSE.println{("Hello World™):
delay (100)

J2|a ofEA ZHE exampleO|2t= 2t0[HE{2[E Of2fiet 20| AHs22 S AAK| =
E

ZHEO| ImportA|ZL|LC}.
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@J sketch_jan02a | ROBOTIS w0.9.7 (Arduino 1.0.1)

oY E=HE [(AFF| 2R E2Y

Ol / Hm Ctrl+R
AHF| S 20|17 Ctrl+K
o3 7t
ZHO|EYT LT v dxd
| example |
FreeRTOS

O|ZA At=2Z #include <example.h>7} sk ElL|C}

[

| 2| sketch_jan02b | ROBOTIS v0.9

ma HE AR B B2

sketch_jan02b §

Finclude <example.h:

O|X| oA FBME setupHelloWorld()2t sendHelloWorld()E Oz Z0| AIGEAH

M % s &

0
o

2 <>HA|R includedtH E|H ROBOTISWlibrariesC|HEZ| S A

SHAl ELICt BFeF A7|0f includedt mpo| Qo™ of2{7t LASHL| FO HHEILIC

#include <example.h>
void setup(){

setupHelloWorld();

void loop(){

sendHelloWorld();

<AAX ZE>

0| ACE AHWY = OpenCMO| CHREZE S{E® USB Serial2 E3f of2fet 22 Al

Z2RLH 285 = & UAgHCh
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-

(%] COM36

Hello Warld
Hello World
Hello World
Hello World

Hello World
Hellmn Waeld

B. C7|dt 2to|E 2| X|Z

dN=z B2 "o 2toj2eelE2 Cr ez HZEE ZA0| ol U=h oY mE=

oA C7|Et2= H|Zel 2to[=2{2[E OpenCM 7|8t 2t0[EE{2|2 XEst= Y-

—

CHafl 7|=ghuich
Of7|M C7|gt 2}0|E2{2|2 math.c®} mathhZ 7}HstD Ot A2 FIgEHL|C)

orgfet #0| W&O| gl= mathc mathh Ltes TS OF uFoM UASUE

example 2t0|E2{2] ZC0fA utilityet= ot CIHMEZIE StLf TSOM FAf

i

s C}.

[=3=]

ROBOTIS » libraries » example »

zegay 2 A

1]

o

(o)
il

| utility
¢+ example
h] example

ofzfol utility ClAE2| QHO ZALE S3etL|Ch
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ROBOTIS » libraries » example » utility

0{7|A{ ROBOTIS OpenCM T2 12 i Mo OLE utilityZ [ Qo] QU= math.ht
2 ¢ A2 2 includestX| 211 exampleZ L Qo S|t includek| =

2 3 HRELCH

O|A math.cot mathhI}Qo| L{LS ofaiQt 20| x{S B ASL|CH

A H
Finclude <stdio.h>

gifdef cplusplus

extern "C" { I

—s1d L L

int sum({int a, int b}

gifdef cplusplus

FENOLL <math.h>o}2o| LHL QlL|C}.

ROBOTIS OpenCM©O| 7|2 EX|2I2l Code Sourgery g++ Lite0| QU= stdioh = ¢

=]

8 JHIYZ sum()0l2ts RS +Hots 8 USH EWUSLILCE O7IM <>
HA|Z includedtE EM| Q2| includeZH ot0) &= HEUCL g HES 2ISHA
= SH29f include CIMEZ|] 2t0f O #E g7t A=A HdHEE A= T2
L Ct.

O17|M extern "C" {}2t= TAz2| 2HFO| St C++ 7|gtez HoAUS o 0 C

+52 extern “C'2t= prefix7t 2 Q3tL|CE
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<math.c>I}2o| LjLQlL|C}.

inl

OfFA ZH= CIIEE sum(e+E OEA =X #H 2ASLICL

Oh

™ CHA A ZtE examplegt= 2F0|E2{2|9| example.hmt 1} example.cpplto| 4=

0| 2L,

Of2fet Z0O| #include “utility/math.n"& M igtL|Ct.

vold setupHelloWorld (wvoid) ;
volid sendHelloWorld (void):;

i
g
1

o
o>
-
n

O|X| example.cppOilA] sum()&t:

vold setupHelloWorld (void) {
SerialUSE.begin() ;

vold sendHelloWorld (void) {
SerialUSB.println("Hello World™):
SerialUSB.print ("Sum = ") ;

SerialUSB.println(fum(L, 2))

delay (100} ;

O|X| sendHelloWorld()7} S0{Zt Ofelje] AAHX| REQ ==HE sum(1,2) 30| LIS A

Lk
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#include <example, b

void setup()y
setupHe | Tallor 1d( )

I
vaid loop(){
sendHe | 1allor1d():

r

£| COM36

[

sum = 3
Hello World
sum = 3
Hello World
sum = 3
Hello World

C. 2lojep{a 29 2=

=8 ZX 7|s2 M7| M= keywords.txtip

1o
%
N
HU
=
mn
fe)
I
fe)
IS
ot
I
=l

Ot et Z0| example 2t0|Eg{g| C|HEE| Qtof Tt

i

of ERSLICt

ROBOTIS » libraries » example »

zega sy 27 N

s

i

o

-
u

| utility
&+ example
] example

1 L{E2 offet 20| YHSHAIEH FLCh

36



# Syntax Coloring Map For CoOS

# Datatypes and Class (KEYWORDL)

Example KEYWORD1

# Methods and Functions (KEYWORD2)

setupHelloWorld KEYWORD2
sendHellokorld KEYWORD2

# Constants (LITERALL)

Constants LITERALL

2|1 ROBOTIS OpenCM Zz g

setupHelloWorld()2t sendHelloWorld() APIE E}O|

AL

o ES

—

(o]

ot & UAsUCh

#include <exanple, b=

void setup(){

[ setupHel tollorid); |

I

void loop(){ E |
|sendHel Tallor 1d()s | Hample

! Constants

D. 2to|2&{2| oA S5

Xa7x| TE 2to|EE2[2 XS

oM ool S5 AlZ

A

T AL
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HE 2% EF E2%

A mpet Chrl+M
... Ctrl+O
-
AR b
A r Analog ’ i
CH7| Chrl+W Communication ¥
Pl Ctrl+5 Digital »
[I= 0|22 2 H{E .. Cirl+Shift+5 Dynamixel 4
Download Ctrl+U Ported *
. RTOS 4
HO|X| 23 Ctrl+Shift+P
Timer L
2144 Ctrl+P
N example * Helloworld
s o Ctrl+Comma
z= Ctrl+Q

ox S=2 orzfet
examples2t= CIHEZ|E gt 7o 2AHX ZEE 2@ gLLOh 22
f

ROBOTIS OpenCME RjA|ZtSIH 2(o| S}3 1

20| O|™ EHAO|AM GTHE example 2}0|E2{2] ZCHOIAM

ROBOTIS » libraries » example »

=5 Mg - =7 M EO

! utility

& example

[n] example
= keywords

ROBOTIS » libraries » example » examples » HelloWorld

=5 He - =7 M Eh
-
0| 3z 2 S8
|,_, HelleWerld 2013-01-03 2F...  Arduinc Source Code

HEEA| Q@ Z0] AA X ZE Ot 0| E(HelloWorld.ino)1} =C O|]£ HelloWorld

= LXIAIA FOoF MAIZ S O IDEG| S=0| ELCh

38



	Parameters
	Return Values
	Parameters
	Return Values
	Example
	Parameters
	Return Values
	Example
	Parameters
	Return Values
	Example
	Parameters
	Return Values
	Example

