1. CM-900 IDE software

@ Download ROBOTIS CM-9

To program the CM-900 you need ROBOTIS CM-9; get it from CM9 Developer’s
World Circle in BOTSOURCE.

Www.robotsource.org

ROBOTSOURCE

rohotsource.org
About ROBOTSOURCE! CIRCLE Registration

DARwIn-OP | CM-9 Developer's World | 3D printing BIOLOID STEM NimbRo-OP

If you have not yet signed up with ROBOTSOURCE we strongly recommend you do

SO.
Sign Up Signin English
ROBOTSOURCE R ECEE
robotsource.org
About ROBOTSOURCE! CIRCLE Registration
Q
DARwIn-OP CM-9 Developer's World 3D printing BIOLOID STEM NimbRo-OP

Sign Up is a very simple process.


http://www.robotsource.org/

Sign Up

Email *

Password *

Password should be 6~20 characters long.

Retype Password *

Nick Name *

Question for a temporary password. *

What is your alternate email address? [=]

What is your affiliation? *
[Clcompany  [[lschool  [Dlindividual

What kinds of products are you interested in? *
[CoLLo [Feiowold [CparRwin-0P  [CDynamixel  [Clothers

Which country are you living now? *

Afghanistan(oiowlsi) E|

After signing up log in you can proceed to download ROBOTIS CM-9

Sign Up SignIn English

A oo oo
X
Email 5ign In
CEEE T
] Keep me signed in. Signin
Find AccourtInfo  Requestfor Adivation Mail
< simply by signing in with your registered email

address>

Go to CM-9 Developer’s World Circle’s Notice and download ROBOTIS CM-9 SW.



No. Subject Author Date Views

Motice [New Circle Leader] Prof. Martin Mason [2] Admin 2013.02.23 147
MNotice Getting Started with CM300 workshop posted [3] profmason 2013.02.02 27
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Windows Linux 32/64bit Mac OS X

CM2 IDE Beta version 0.9.8 Release
[Windows XP,Vista, 7, 8]
https:/ S dropbox.com/s/cygnyh3g 7975kt ROBOTIS wW0.9.8_win zip

[Mac 05 X] Tested in 05 X 10.6.8
https:/ . dropbox.com/s/3up2eq@gqsil7 /ROBOTIS v0.9.8_osdmg

[Linux 64bit] Tested in Ubuntu 12.04
https:/fwww.dropbox.comys/ulTwp2lyedmleq)/ROBOTIS_v0.9.8_linuxG4.tar.gz

[Linux 32bit] Tested in Ubuntu 10.10
https:/ . dropbox.com/s/y11 chy26h cB8En/ROBOTIS_v).9.8_linux32 tar.gz

@ ROBOTIS CM-9 structure

2. After decompressing the downloaded file the structure will appear as shown below.
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» Documents » cmB00 » ROBOTIS V088 new » ROBOTIS »

~ | 4 || Search ROBOTIS

v  Bum  Newfolder =~ B 4

Documents library Amangeby: Folder ~

ROBOTIS
Mame B Date modified Type
1. Basic_dxl_modded /21,2013 1:27 PM File folder
0 drivers 202072013 2:22 PM File folder
| examples 2/20/2013 6:04 PM File folder
. hardware 2/20/2013 2:23 PM File folder
Ji java 2/20/2013 2:25 PM File folder
K lib 2/20/2013 2:26 PM File folder
. libraries 2/20/2013 2:26 PM File folder
. reference 2/20/2013 213 PM File folder
J tools 2/20/2013 2:27 PM File folder
% cygiconv-2.4dll 1/3/2012 6:10 PM Application extens... 047 KB
1% cygwinl.dll 1/3/2013 6:10 PM Application extens... 1,829 KB
1| libushd.dil 1/3/2013 6:10 PM Application extens... 43 KB
|- revisions.bd 1/3/2013 6:10 PM TXT File 33KB
|ﬁ- ROBOTIS.exe 1/3/2013 6:10 PM Application 840 KB
% nekxSerial.dll 31772009 1:32 AM Application extens... 97 KB

A. Drivers: contains the Windows .inf USB drivers

|2 C|A3 (C) | »| ROBOTIS » drivers v|$,.
=ty ERUdv 27 M=D
e . Sms um o

4% | Robotis_cdc_drv 2013-01-03 2= Mz HE

B. Examples : Contains the files for examples for ROBOTIS CM-9.

» EZ [JA3 (C) » ROBOTIS » examples » v|$,|
Tk w =5 Oiet -~ =7 M E0

oz ’ v 2mE g 2=

|1 Analog 2013-02-14 2. I E4H

1. Communication 2013-02-14 2H... oY 4

|, Digital 2013-02-14 2F.. LY =4

| Dynamizxel 2013-02-14 9®.. oY =0

|, Ported 2013-02-14 @#.. LU =4

i Timer 2013-02-14 2. oY E4

C. Hardware : contains the CM-9-series C/C++ sources + ARM-based compiler



23 023 (C) » ROBOTIS » hardware » - | 44|

oL =5 O - =7 ME0
e
0|12 STHTH SR £
J robotis 2013-02-14 2F ... mIY =4
| tools 2013-02-14 2H o =0

Robotis folder contains the CM-900’s API core library

ROBOTIS\hardware\robotis\cores\robhotis

=3 (C) » ROBOTIS » hardware » robotis » cores » robotis » v|¢,||

o}

Zxv | BG4y 27 MEM
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o
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J CMB00
|| adc.c
|| adch
|| bit_constants.h
|| bitband.h
|| bits.h
|| bkpc
|| bkp.h
|| boards.cpp
|| boards.h
|| CM300.cpp 2013-01-03 25
|| Cm900.h 2013-01-03 2=

ra

EOEOE BB e

T
jin]

pe e

e

ne

e

o ne

ne

™
o

o o o o o o o o o fo

fob ok ok ok o ot for Aot Aol

Elpe

12

I%Ir'\IF"lIIIIF‘lll
el

=]
e

D. Java: contains JRE (Java Runtime Environment).
E. Lib:ROBOTIS CM-9 resources
F. Libraries : sketch libraries

G. Reference : CM-9-series data suite and APl documentation

+ ROBOTIS » reference »

R4y 27 4 EG

| CM-900_ES

| CM-900_Revi0
F& cmg APT summary
& sTm3z2F103C8

H. Tools : ROBOTIS CM-9’s processing-related tools

I. ROBOTIS CM-9.exe : ROBOTIS CM-9’s executable



(@ USB drivers installation

The CM-900 USB driver installation is an essential requirement. The following
procedure is Windows-specific. Mac OSX and Linux users do not need the following
procedure as drivers are already included with the OS.

When the CM-900 is connected to the PC it will appear as ROBOTIS Virtual COM
Port in Windows Device Manager. With the right mouse click select update driver
software.

- ==

[l Update Driver Software - ROBOTIS Virtual COM Port

()

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

@ Br

Locate and install driver software manually.

Cancel

Pick “browse my computer for driver software”



@ I Update Driver Software - ROBOTIS Virtual COM Port

Browse for driver software on your computer

Search for driver software in this location:

|
AUsershChase\Documentsh\ROBOTIS w088 _n m\ROBGI’lSXd rivers

N

Browse...

[¥]Include subfolders

I = Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
| software in the same category as the device,

L [ Net | [ Cancel

Click on “browse” and select “drivers’ folder (from ROBOTIS\drivers).




&2/ I Update Driver Software - ROBOTIS Virtual COM Port

Installing driver software...

|_ | — _|

Click on “install this driver software anyway”

> -
4 Windows Security ﬁ

[g] Windows can't verify the publisher of this driver software

= Don't install this driver software

You should check your manufacturer's website for updated driver software
for your device.

= Install this driver software anyway
Only install driver software cbtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
informatien.

v See details

'S ”

Once install is successful a window will appear as illustrated below



o) [l Update Driver Software - ROBOTIS Virtual COM Port (COM3)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

ROBOTIS Virtual COM Port

Close

L.

Look for the COM port number under ROBOTIS Virtual COM Port.

b -Ba Monitors

> -EF Network adapters
. B Portable Devices
a.'% Ports (COM & [PT)

(COM3)

i)
)
e
1
L
=
=
(=]
'R
1
o
=
=
=}

> -& 5ound, video and game controllers
- &5 Storage controllers

(® Software environment setup

After USB driver setup double-click on ROBOTIS CM-9.exe.



| £| sketch_marl2a | ROBOTIS w098

Le HY AAA £E7 S2%

sketch_mar 2a

4 ROBOTIS CM-200 Rew 1.0 on COMIO

l<ROBOTIS CM-9 window>
From ROBOTIS CM-9 window you must select a board type and COM number.
A. Select a board

Select the matching version of your CM-900 board. In this case select CM-900
REV 1.0 (ROBOTIS CM-900 ES is for previous test versions).

[

| 4| sketch_apr08a | ROBOTIS v0.9.8 (Arduino 1.0.1) = | (Sl e -
File Edit Sketch [Tools| Help
Auto Format Ctrl+T
Archive Sketch
ShElEh apITe Fix Encoding & Reload it

Serial Menitor Ctrl+Shift+ M .
Board '} & ROBOTIS CM-900 Rev10
Serial Port " ROBOTIS CM-900 ES

B. Select serial port

Select the COM port number.



P

gaj sketch_aprl8a | ROBOTIS v0.9.8 (Arduino 1.0.1)

File Edit Sketch [Tools| Help

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift+M

sketch_aprigs

Board L4
Serial Port Ny COMT

Linux users select /dev/ttyACMX.

sketch_Feb20a | ROBOTIS v0.9.8 (Arduino 1.0.1)

Tools

e Auto Format
Archive Sketch
Fix Encoding & Reload
Serial Monitor Cerl+Shift+i
Board '
'Serial Port ’
dew/EryS
Jdev/ttyso

sketch feb20a

Mac OS X users select tty.usbmodemX11.

Help

Auto Format $T
Archive Sketch

Fix Encoding & Reload
Serial Monitor T EM

Board
Serial Port

/dev/tty.Bluetooth-PDA-Sync

¥ DEVICES /dev/cu.Bluetooth-PDA-Sync
= MacBook Pro [dev/tty.Bluetooth-Modem
! Macintosh H /dev/cu.Bluetooth-Modem
£ ipisk

C. Environment setup



Go to File -> Preferences environment to make changes.

r

| £ sketch_feb20a | ROBOTIS v0.9.8 (Arduinc 1.0.1)
File| Edit Sketch Tools Help

Open... Ctrl+0
Sketchbook L
Exarnples r
Close Ctrl+W

Save Ctrl+5

Save As,., Ctrl+5hift+5
Download  Ctrl+U

Page Setup  Ctrl+ Shift+P

Print Ctrl+P
Preferences Ctrl+ Comma |
Quit Ctrl+Q
= ™
|£| Preferences - .

Sketchbook location:

C:\Jsers\Chase\Documents\ROBOTIS

Editor language: :System Default - (requires restart of ROBOTIS CM9)
Editor font size: |12 (requires restart of ROBOTIS CM3)

Show verbose output during: compilation download

Verify code after upload

[] Use external editor

Chedk for updates on startup

Update sketch files to new extension on save (.pde -= .ino)

[] Automatically assodiate .ino files with ROBOTIS CM3

Mare preferences can be edited directly in the file
C:\Users\Chase\AppDataiRoaming \ROBOTIS \preferences. tut
(edit only when ROBOTIS CM3 is not running)

I [ OK ] [ Cancel ] I

I.  Sketchbook location: directory for sketch-based projects including examples.




ii.  Editor language: change font type.

iii. Console window : view the compilation’s output. Check download to
download code after compilation.
COWROBOT | 5tha i
-mthumb -march=:
-, R I0_REW1D -Oh

—[IEFIFII:IFI_LE[I_F'I:IFIT=E'F' [0B -DERROR_LED_P

ROBOTIS CM-200 Rew 1.0 on COM36

@ Download examples

Get ROBOTIS CM-9 example programs from file -> examples.

|| sketch_apr08a | ROBOTIS v0.9.8 (Arduino 1.0. (E=re X

Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+0
Sketchbook » i
Exarnples ' Analog k .
Close Ctrl+W Basic_dxl_modded
Save Ctrl+5 Communication P
Save As... Ctrl+5hift+5 Digital k
Download  Ctrl+LU Dynarmixel k
Page Setup Cirl=Shift=P e :
Print Ctrl+P s |
FreeRTOS5 |

Preferences Ctrl+ Comma

Cuit Ctrl+Q

For example: with Digital 1/0 open the Blink example, analyze the code then
download it to the CM-900. This should help make development easier.



i -
|| sketch_feb20a | ROBOTIS v0.9.8 (Arduino 1.0.1) SRR X

File| Edit Sketch Tools Help

MNew Ctrl+M
Open... Ctrl+0
Sketchbook
Exarmnples ! Analog > 5
Close Ctrl+W Communication *
Save Ctrl+5 Digital ' Blink
Save As...  Ctrl+5hift+5 Dynamixel ' BlinkWithoutDelay
Download  Ctrl+U Ported ' Button
) Timer ' Debounce

Page Setup  Ctrl+5Shift+P

) StateChangeDetection
Print Ctrl+P FreeRTOS ' I

Preferences Ctrl+Comma

Quit Ctrl+Q

In this Blink example shown simply click on the downwards arrow to download the
code to the CM-900.

;Blink | ROBOTIS v0.9.8 (Arduing 1.0.] L= d
|Ze 2 24n =7 saw

repeatediy,
Ported to CM3 Series from the Arduino example 27 May 2011
By Sangmin Les (ROBOTIS, .LTO0.)
+ T
void setup() { |
AF 3et up the built-in LED pin as an output: ||
pinMode(BOSRO_LED_PIM, DUTPUTY:
' i |
void loop() {
digitallrite(BOARO_LED_PIN, HIGH): I
delay (1007, A Wait for 1 second (1000 milliseconds)
digitallrite{BOARD_LED_PIN, LOWY:
delay (1007 A Wait for 1 second (1000 milliseconds)
}

ROBOTIS CW-900 Rev 1.0 an COR10




The following examples are useful for API reference. Please refer to these when
developing the CM-900.

® Blink example
The CM-900 Blink example is a port of Arduino’s Blink example.

Go to File -> Examples -> Digital -> Blink

tch_febZﬂa | ROBOTIS 0.9.8 (Arduine 1.0.1) =N
File| Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+0
Sketchbook r
Exarnples ! Analog r s
Close Ctrl+W Communication ¥
Save Ctrl+5 Digital Blink
Save As... Ctrl+5Shift+5 Dynamixel BhnkWithoutlelay
Download  Ctrl+L Ported Button
Page Setup  Ctrl+Shift+P i e
Print Ctrl+P FreeRTOS b bl S
Preferences Ctrl+Cormma
Quit Ctrl+Q

A. Schematic

The CM-900’s status LED connects to the CPU via D16(PB2).



VCC_33L
JAS

STATUS_LED(GREEN)
PB2 D1

'4¢

R15 RES_470 (1608)

When D16(PB2) is high the LED is off; when low the LED is on.
B. Sketch code

void setup() {

A4 3et up the built-in LED pin as an output:
pinModeBOSRO_LED_PIW, QUTPUTY:
T

void loop() o
digitalWrite(BOARD_LED_PIM, HIGH):

delayi1007; Af Wait for 1 gecond (1000 milligseconds)
digitalWrite(BOARD_LEO_PIH, LOWY:
delayi1007; Af Wait for 1 gecond (1000 milliseconds)

The function pinMode(pin_number, pin_mode) function is used to unitialize.

Refer to the CM-900 1/0O port silk screen; BOARD_LED_PIN is defined for pin
D16. This is illustrated in the header file CM-900.h.

ROBOTIS\hardware\robotis\cores\robotis\CM-900.h



#ifndef CM 900 H
fdefine CHM 500 H

#define CYCLES PER MICROSECOND 72
Fdefine SYSTICE RELOAD VAL T1l9499 /* takes a cycle to reload #/

Fdefine BOARD BUTTON PIN 3

o J oo

Fﬁef;:e BOARD LED PIN 1

The Blink example is a simple high/low signal manipulator with OUTPUT being
the output fuction.

Once setup() function has been set you can control the LED with
digitalWrite(pin_number, HIGH/LOW)ZE in the loop() via time with

delay(millisecond).

C. \Verify data
Verify the STATUS LED (on or off)

SerialUSB_HelloWorld example

This is an example to communicate between the CM-900 and external device (i.e.
PC) via USB. Declare SerialUSB instance to enable USB communications.

This example show how SerialUSB_HelloWorld communicated with a terminal
window (PC).

Go to File -> Examples -> Communication -> SerialUSB_HelloWorld.



.

| | sketch_feb20a | ROBOTIS
File| Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+0
Sketchbook
Exarnples ' Analog
Close Ctrl+W Communication * Dimrner
Save Ctrl+5 Digital ! Serial_Echo
Save As..  Ctrl+Shift+5 Dynarnixel ! Serial_Echo_Interrupt
'I Download  Ctrl+U Ported ! Serial_HelloWorld

) Timer ! SerialUsB_Echo

Page Setup Ctrl+5Shift+P
] SerialU5B_Echo_Interrupt
Print Ctrl+P FreeRTOS
SeriallUSB_HelloWarld

Preferences Ctrl+ Comma ZigheeToRC100
Quit Ctrl+Q ‘ I

A. Connect the CM-900 to the PC

/{

B. Sketch code

void setup() {
Alnitialize USE Serial
SeriallSB.begini);
I
int nlount=0;
void loop() 4
Afprint "Hello World! ! to PC thoush USE Yirtual COM port
serialUSB.printind"Hello Warid! ™)
SerialUSB.print("nCount @ ") /¢ display nCount wariable and increase
SerialUSE. print In{nCount++);
delay (10007



Initialize SerialUSB instance in Setup() with begin() method. The void() type
returns nothing. Regardless of other serial devices with SerialUSB.begin()
method setting the baud rate is not necessary.

In Loop() with SerialUSB.print() or SerialUSB.printIn() its possible to get output.
C. Verify data

Click on the serial monitor to see output. This is also possible with RoboPlus
Terminal.

é:. SE[I-EIUS.B_HE”GWD[{ BOBOTIS w098 (Arduino 1.0

oy BY AHN £ S8

SeriallJ5SE_Helloworld

by Sangmin Les -

The serial monitor window can be activated by clicking on the laptop icon
located on the upper right side.

(2] comz =S

|| |[ Send I

nCount © 3 i
Hello World!!
nCount : 4
Hello Worid!!
nCount : 5
Hello Worid!!
nCount : B
Hello Worid!!
nCount + 7
Hello World!!
nCount @ &
Hello World!!
nCount @ 9
Hello Worid!!
nCount @ 10

m

-~

Autoscrall [No line ending v] [QEDD baud v]

The same is possible with RoboPlus Terminal (no need to set baud rate).

Setup  Files
Hello World??
nCount : 153
Hello World??
nCount : 154
Hello World*®?

Other terminal window applications are not yet supported.



@ SerialUSB_Echo example

SerialUSB_HelloWorld example only showed output SerialUSB_Echo example
allows for both input and output.

A. Connect the CM-900 to the PC

Ve

B. Sketch code

vaid setup( )]
AA5B Serial initialize
SeriallUSB.begin();

b
void loop(){
A¢ when wou twped any character in terminal
if (SeriallSB. available())]
Afprint it out though USE
SerialUSB.print((char)Seria lUSE. read());

r
r

Like SerialUSB_HelloWorld there is no need to set baud rate in
SerialUSB.begin().

In Loop() the CPU checks for input repeatedly. In the if clause
SerialUSB.avaliable() outputs O until the condition is met. Once condition is met
SerialUSB.read() sends 1 byte Serial USB.print().

C. Verify data

Use the serial monitor or RoboPlus Termincal to view data. Use the keyboard to
input data and the CM-900 returns the same input as output, therefore is an echo.



&

[&] comi3

h
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Any input is returned exactly as output.

AnaloglnSerial example

The CM-900 has a 12-bit resolution ADC with 10 ports. This makes possible to
connect multiple devices. The silk screen below shows the available ports.

Pins 14 and 15 are for TIMER, ANALOG IN respectively and are duplicated
features; with analog input via pinMode() function it is possible to set in analog
mode. Input pins 0 through 7, 14 and 15 are available for analog input.

With AnaloginSerial example an analog input received then transmitted via
SerialUSB.

This example is accredited to Tom Igoe for Arduino’s board therefore this is an
Arduino example.

A. Schematics

The CM-900 is connected to a variable resistor (potentiometer). The important
point is that the maximum allowed input voltage of the CM-900 for analog
inputs is 3.3V. The schematic below the variable resistor is implemented to limit
the voltage to 3.3V.



Potentiometer

B. Sketch code

const int analoglnputPin = 1:

void setup() {
AAUSE Wirtual COM port init{no need baud rate argument)
SerialUSB.begin();
A Declare analoglnputPin as [MPUT_AMALOG:
pinModedanaloglnputPin, [HPUT _AMALOGE)

'

void loop() {
A Bead the analog input into a wariable:
int amalog¥alue = analodRead(analoglnputPind.

Aoprint the result:
serialUSE. print In(ana logia lue)
ffneed some delay because coming out too fast from USE COM port
delay{1000;
h

This example shows 2 declarations in setup(). In loop() int analogValue
repeatedly looks for analogRead(pin_number) for analog input. The input value
is of integer type with 12 bits in range (0-4095).

SerialUSB.printin() outputs value(s) from analogValue. If a hexadecimal value
output is desired then set Serial USB.printIn(analogValue,16), where 16 denotes
hexadecimal; for Binary then 2; octal then 8. The default value is in decimal.

C. Verify data



Open the serial monitor to see output.

'@ comi3 [E=gEE )
230 i
2332
2332
2333
2333
230
230
2327
2329
2328
2328
2329
230
2330 f

([ 2331 HI
Autoscroll :No line ending v: :QEDD baud v: J

©@ Dynamixel Basic example

The CM-900 includes Dynamixel connectors to facilitate robot development. A pair
of 3-pin TTL, a pair of 4-pin RS-485, and a XL-series connector are embedded onto
the board. Also, a DC jack and battery connector are also embedded so power can be
properly supplied to any connected Dynamixel(s).

Dynamixel Basic example is analogous to the Blink example as it switches
Dynamixel between one position to another.

¥ -Series | |TTL RS-485 DC |Battery

A. Connecting a Dynamixel

Connect a 3-pin or 4-pin DYnamixel. Connect the SMPS or battery to the CM-
900 then run ROBOTIS CMO9.

The default values for Dynamixel are 1 for ID and 1 for baud rate (1Mbps). If
not, then set said values with Dynamixel Wizard.

The CM-900 communicates with Dynamixel serially.



& ] # 1 |
P = ol i )J
I\ ) g
Re=2 = DC or
PINI : GND PoiE: 00

e TTL e T T Battery

Programming Port

B. Sketch code

void setup() {
Ao lnitialize the dynamixel S0K:

Dkl .beainf1):
b
void loop() 4
delay (10007 A Wait for 1 second (1000 milliseconds)
ksl owritellord(1, 30, 100): A/Turn dynamixel 101 to position 100
de lay (10007 A Wait for 1 second (1000 milliseconds)
kel owritellord(1, 30, 10003 /Turn dvnamixe! 10 1 to position 1000
'

Dynamixel bus must be initialized. From setup() Dxl.begin(baud_rate) is also
initialized. From here any 3-pin or 4-pin Dynamixel device connected to the
CM-900 gets initialized. Baud_rate value of 1 means communications speed is
set to 1Mbps. For further information on Dynamixel API please consult the e-
manuals.

From loop() with Dxl.writeWord(ID, Address, Value) function set the value for
goal position(L) in Address; this corresponds to position portion of Dynamixel,
and Value being the value of the position. In this example the position switches
between 100 to 1000 in intervals of 2000ms.



Note that the actual position varies with different models of Dynamixel. For
Dynamixelw with 12-bit resolution (0~4095, OXFFF) will have a smaller range of
motion and reach goal position quicker. For more information on goal position
please consult the e-manuals.

C. Verify data

The only way to verify data is to check motor movement visually.

Dynamixel ReadWrite example

This example shows Dynamixel read/write features. This example checks Dynamixel
movement and change of moving (rotating) direction. Once moving is complete
position data is then outputted and Dynamixel moves to the next position.

A. Connect Dynamixel

Connect a 3-pin or 4-pin DYnamixel. Connect the SMPS or battery to the CM-
900 then run ROBOTIS CMO9.

The default values for Dynamixel are 1 for ID and 1 for baud rate (1Mbps). If
not, then set said values with Dynamixel Wizard.

The CM-900 communicates with Dynamixel serially.



DC or

Battery

Programming Port

B. Sketch code

Some of the parameters from Dynamixel control table have been dfined in the
preprocessor for simplicity.

#det ine P_GOAL_POSITION_L a0
#def ine P_PRESENT_POSITION_L 36
#def ine P_MOY MG 46

word  Position:
word  wPresentPos:

byte IWOEX = 0;
byte bMoving, CommStatus
byte id=1;

word  GoalPos[2] = {0, 1023

void setup() {
k<1 . begin(1):
Afprint to USE port
SeriallSB.begin);
I



void loop() §
bMoving = Decl.readBytel id, P_MOVING):
Commstatus = [kl .aetResult():
it Commitatus == COMM_RXSUCCESS )
if{ bMoving == 0 )
A¢ Change goal position

it INDEX ==10)
[MOEX = 1.
else
[MOEX = 0.

A Write goal position
Dkt owritellord! id, P_GOAL_POSITION_L, GoalPos[ [MDEX] 3

h

A¢ Read present position
wPresentPos = Dl readlord( id, P_PRESENT_POSITION_L 3
SeriallUSB.print("Goal Position @ ")
SerialUSB.print In(Goa lPos[ IMDEX] )
seriallUSB.print("Present position ")
SeriallSB.print In{wPresentPos):
SeriallUSB.printIn{"Success”) .

telse {
SeriallUSB.print In{ Fail ")

r
delay(10007;

h

bMoving = Dxl.readByte(id, P_MOVING) returns a 1 when Dynamixel is
moving and 0 when not. If transmission via Dxl.getResult() is successful and
bMoving = 0 the Goal Position’s index changes; Dxl.writeWord(id,
P_GOAL_POSITION, GoalPos[INDEX]) transmits new data. Value from
GoalPos[INDEX] is outputted via USB via the following command

wPresentPos = Dxl.readWord( id, P_PRESENT_POSITION_L);

. Verify data

Open up serial monitor to see output from GoalPos[INDEX] and see position of
Dynamixel visually.
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@ Dynamixel SyncWrite example

With Dynamixel Broadcast ID its possible to control multiple Dynamixels
simultaneously.

This example shows how to control 5 Dynamixels via Syncwrite packet. For more
information on Syncwrite please consult the e-manuals.

http://support.robotis.com/ko/e-manual_kor.htm#product/dynamixel/communication/dx|_instruction.htm

Go to Flle -> Examples -> Dynamixel -> SyncWrite

File| Edit Sketch Tools Help

Mew Ctrl+M

Open... Ctrl+ 0

Sketchbook

Exarnples ! Analog >

Close Ctrl+W Basic_dxl_modded

Save Ctrl+5 Communication ¥

Save As... Ctrl+Shift+5 Digital r

! Download  Ctrl+U Dynamixel Basic

Page Setup  Ctrl+ Shift+P ki il

Tirner SyncWrite

Print Ctrl+P

FreeRTOS L

Preferences Ctrl+ Comma

Quit Ctrl+Q

A. Connect 5 Dynamixels


http://support.robotis.com/ko/e-manual_kor.htm#product/dynamixel/communication/dxl_instruction.htm

Set ID from 1 to 5 use either 3-pin or 4-pin Dynamixel, or a combination of 5

using both pin types; connect them in any order. Set baud rate to 1Mbps to all 5
Dynamixels.
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Programming Port

The CM-900 communicates with the Dynamixels serially.

B. Sketch code

Some of the parameters from Dynamixel control table have been defined in the

preprocessor. For more information on Dynamixel control table please consult
the e-manuals.

Note that 1-byte Word LOW (LSBs) is enough for control.

#det ine P_GOAL_POSITION_L 30
#def ine P_GOAL_SPEED_L 32

#def ine NUM_ACTUATOR £ /7 Humber of actuator
#idef ine MAK_POSITION 1023

AmpPos is the initial position of all 5 Dynamixels.



word AmpPos = 512;-@————Initial position
word  wPresentPos:

word  GoalPos = 0

byte  Td[WUM_ACTUATOR]
bvte  CommStatus:

bwte i

Dynamixel bus initialized in setup() with Dxl.begin(1) along with
SerialUSB.begin().

void setup() {
k<l .begin(1);
Seriall3B begin().
Afnzert dvnamizel 10 number to array id[]
for(i=0; i=MIM_ACTUATOR: i++ )4
idli] = i+1:
h
A St aoal speed
Dec 1 owritellord! BROADCAST_ID, P_GOAL_SPEED_L, 0O 3.
Af Get goal position
Dee1 owritellord! BROAOCAST_ID, P_GO&L_POSITIOM_L, &mpPos 3.
delay (10007

In loop() a Syncwrite packet can be divided for Dynamixel communications and
output. For packet creation instructions please consult the e-manuals.

ID OxFE

Length (L+1) X N+ 4 (L Data Length per Rx¥-64, N: the number of R¥-54=)
Instruction 0x53

Parameterl Start address to write Data

Parameter? Length of Data to write

Parameter3 First ID of Rx-64

Parameterd Firzt data of the first Rx-64

Parameters Second data of the first Rx-64

Parameter L+3 Lth Data of the firat Rx-64
Parameter L+4 |0 of the second Rx-64
Parameter L+5 Firzt data of the zecond Rx-64

Parameter L+6 Second data of the second Rx-EB4

Parameter Z2L+4 Lth data of the zecond Rx-64

{1} Generally, in the event 1 caommand packet iz 4 byte, 28 Dynamixel can be controlled
simultaneously, Make sure that the length of packet does not to exceed 143 bytes since

the vaolume of receiving buffer of Rx-64 iz 143 bytes,




Please note a word (2 bytes) in a Dynamixel packet includes both High byte
(MSBs) and Low byte word (LSBs).

void loop() {

A Make svnowrite packet
[kel . zet TePacket | d(BROADCAST_10): EI
[kel  set TuPacket Instruct Ton{ INST_SYMC_WRITE):
[k21 st TePacketParameter (0, P_GROAL_POSITIOM_L): EI
k21 . st TePacketParameter (1, 2); IE

for( i=0: i=HUM_ACTUATOR: i++ )
k21 setTePacketParaneter (2+3=1, id[i]):
k21 setTePacketParaneter (2+3=i+1, Dkl getlowByte(GoalPos)):
k21 et TePacketParametar (2+43+i+2, De<l.getHighBytelGoalPos)):

SerialUSE.print In(GoaPos): .
F

Dicl . set ToPacket Length({2+1 1+HUM_ACTUATORs4)
Dbl . tur=Packet (); @

Commstatus = [kl aetResult ()
Aéfserialll3B. print("Conm3atus = "):SerialUSE. print IndCommstatus):
if{ Comm3tatus == COMM_RXSUCCESS )4
PrintCommStatus(CommStatus):
h
else]
PrintErrorCodel):

Goa |Pos += 100: Report result of CommStatus

if{ GoalPos = MAX_POSITION 3
GoalPos -= MaZ_POSITION:
de lay(CONTROL_PER1007 ;

#1: Syncwrite Packet set to Broadcast ID.

#2: set Instruction Sync Write (0x83)

#3: Goal Position parameter with value 0.

#4: assign a word (2 bytes) to Goal Position.

#5: Assignment for IDs and Parameters

(data length +1)*(index value i=0,1,2,...) + 2(BROADCAST_ID, INST_SYNC_WRITE)
#6: set word (2 bytes) for Goal Position.

#7: output goal position via USB

#8: calculates Packet length (see below)



Length (L+1) = M + 4 (L:RX-642 Data Length, M:Rx-642] T4 2=

#9: the created Packet is transmitted via Dxl.txrxPacket() method

I. Verify data

Open the serial monitor to see GoalPos[INDEX] of all 5 Dynamixels.
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