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1. Introduction

1-1. Functions

© Control of the USB2Dynamixel using a PC

The USB2Dynamixel is a device used to directly drive the
dynamixel on a PC. The USB2Dynamixel is used by
connecting to a USB port of a PC, and is equipped with 3p
and 4p connectors to be connected with a variety of
dynamixels.

In addition, the USB2Dynamixel can be used to transform a
USB port into a serial port for a PC without a serial port
such as a lap-top computer. This function can be used
effectively when dynamixel exclusive controllers such as
the CM-2, CM-2+ and CM-5 are connected to an UBS port
or when the ZIG2Serial is connected to an USB port to
control a robot by radio.

Following pictures show how to use the USB2Dynamixel:
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1-2. Composition

© USB2Dynamixel

The USB2Dynamixel is used when a dynamixel is directly driven on a
PC without a dynamixel exclusive controller such as the CM-2, CM-2+

and CM-5. It is also used to transform an USB port to a serial port.

O Software
A software that can directly drive a dynamixel on a PC only with the

USB2Dynamixel without a dynamixel exclusive controller such as CM-

2, CM-2+ and CM-5 is provided. There are two types of software
provided:

1. USB2Dynamixel driver

2. Dynamixel Manager

Downloadable from our website (www.robotis.com/usb2dynamixel)

© Manual

This manual describes how to install and use the USB2Dynamixel /
Dynamixel Manager.

Downloadable from our website (www.robotis.com/usb2dynamixel)

1-3. System Requirements

O PC : PC compatible with IBM (required)
USB 1.1 or higher (required)
O Os : Windows 2000 or Windows XP (required)
O CPU : Intel Pentium Ill 1GHz , AMD Athlon XP 1GHz or higher (recommended)
O RAM : 256MB or higher (recommended)
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1-4 . USB2Dynamixel Connection

1-4-1. USB2Dynamixel Structure

Status Display LED

Serial Connector

4P Connector

Status Display LED

Function Selection Switch
3P Connector
4P Connector

Serial Connector

Function Selection Switch

3P Connector

Displays the status of power supply, TxD (writing data), and RxD

(reading data)
Selects how TTL, RS-485 and RS-232 communicates

Connects to AX series dynamixel using TTL network
Connects to DX or RX series dynamixel using RS-485 network

Transforms a USB port into a serial port using RS-232 network,
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1-4-2. Connection of AX series Dynamixel

Set the function selection switch to TTL

mode

Connect the 3P cable to the 3P connector of
USB2Dynamixel and the connector of the
dynamixel (There are two connectors on the

dynamixel, any of which can be connected).

Dynamixels can be connected in series
using a 3P cable.
Connect the power line to the last dynamixel.

N .‘__‘;f 5
= .
4
POWER (DC 7 to 10V)
A The USB2Dynamixel does not supply power to a dynamixel. For further information on
Canien how to supply power, please refer to 1-4-6 How to Supply Power.
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1-4-3. Connection with DX/RX series Dynamixel

RX-84

RX-B4.

Set the selection function switch to RS 485

mode

Connect the 4P cable to the 4P connector of
USB2Dynamixel and the connector of the
dynamixel (There are two connectors on the

dynamixel, any of which can be connected).

Dynamixels can be connected in series
using a 4P cable.
Connect the power line to the last dynamixel.

POWER

(RX-10: DC10 to 12V)
(RX-28: DC12 to 16V)
(RX-64: DC15 to 18V)
(DX-117: DC12 to 16V)
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1-4-4. Transformation of an USB port into a Serial port

The USB2Dynamixel can be used to transform an USB port into a serial port for a PC without a serial

port such as a laptop computer.

Set the function selection switch to RS 232

mode.

The CM-5 communicates using a serial port.
When the USB2Dynamixel is used, the
network with CM-5 can be made even using
an USB port of a PC. For further information

on this, please refer to the CM-5 manual

The ZIG2Serial can be used as an USB port
using USB2Dynamixel. For this type of
operation, the ZIG2Serial can be used
without additional power supply. For further
information on this, please refer to the

ZI1G2Serial manual.

A

Caution

Do not connect to an equipment that consumes more than 500mA, which may
damage the USB board.
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1-4-95. Pin Figure

The following pictures show the usage of the connector pins used in the USB2Dynamixel. To make them
suitable for the intended purpose, the user should only use them after being familiarized with the usage

of each pin.

[ Pin Figure of 4P/3P Cable Connector |

4 Pin Cable 3 Pin Cable
Pin No. Signal Pin Figure Pin No. Signal Pin Figure
1 GND 1 GND
2 NOT Connected 000 .J 2 NOT Connected o0 .J
3 DATA + (RS-485) N4 3 2 | 3 DATA (TTL) N3 2 1
4 DATA - (RS-485)

| Pin Figure of Serial Connector |

Pin No. Signal Pin Figure
Data (TTL)
RXD (RS-232)
TXD (RS-232)

e (010,0,0,0,)

GND . ~ J
D- (RS-485) .'_5 e ] .5_.»'

Short with No. 8
Short with No. 7
USB power (5V)

Ol |N]|[oja]ld|lwWIN]|F
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1-4-6. How to Supply Power

ROBOTIS

The USB2Dynamixel does not supply power to a dynamixel. Thus, additional power is needed to drive a

dynamixel as shown below. For proper voltage to be provided to each dynamixel model, please refer to

the dynamixel manual.

© Power Connection to the Dynamixel

PIN#2: +

PIN#2: +

Based on the “1-4-5 Pin Figure”,
connect the plus (+) power to the No. 2
pin of the connector, and the minus (-)
power to the No. 1 pin (Since two
connectors of the dynamixel are
identical, the power can be connected to

any one of them).

© Power Connection between the USB2Dyanmixel and Dynamixel

| PIN#1‘

If the power cannot be connected to the
dynamixel as above, connect the power
between the USB2Dynamixel and the

dynamixel as shown on the left.

Separate the wire connected to the No.
2 pin of the UBS2Dynamixel connector,
and connect the plus (+) power to it.
Connect additional wire via the Y
winding to the wire connected to the No.
1 pin of the USB2Dynamixel connector,

and connect the minus (-) power to it.
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1-5. Installation

1-5-1. Installation of Driver

< Step 1 > Download the Dynamixel Driver file from our website and uncompress it.

( www.robotis.com/usb2dynamixel )

< Step 2 > Connect USB2Dynamixel to a PC, and the New Hardware Search window will apear on the
PC. Click on [Install from the list or Specific Location].

Found New Hardware Wizard

This wizard helps you install software for

USB <> Serial

{+)_If your hardware came with an installation CD
“E2 or floppy disk. insert it now.

‘wihat do you want the wizaid to do?

L Instell the software automaticalls nded
Giinsiallfrom & st or speciic lovaion [dvanzedi

Click Newt to continue.

[ <Back | Mew» | [ Canedd |

< Step 3 > Move to where USB2Dynamixel driver folder

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for

E USE Serial Converter

Click Finish ta close the wizard

which was uncompressed from step 1.

< Step 4 > If the New Hardware Search window appear

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install saftware for

USE Serial Port

{+)_If your hardware came with an installation CD
&2 or floppy disk, insert it now.

‘wihat do you want the wizard to do?

O Install the software automatically (Recommended)
@IrtaT Trom a I o Speciic location [bavancedp

Click Mewt to continue.

S again, repeat the Step 2 to 3 one more time.

10
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< Step 5 > Select Control Panel>> System>> Hardware>> Management Console.

System Properties

System Restare Automnal Remate

General Computer Name Advanced

Device Manager

=== The Device Manager lists all the hardware devices installed
% on your computer. Use the Device Manager to change the
properties of any device.

CL vt

Dirivers

Dniver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets you set up
how Windows connects ta Windows Update far drivers.

[ Driver Signing ] [ Windows Update

Hardware Profiles

e Hardware profiles provide & way for pou to set up and store
£ difcrent hardware configuations

Hardware Profiles

<Step 6 > Check whether “USB Serial Port” is installed at “Port (COM and LPT) of the Management
Console. It would be convenient for the user to remember the number of port (COM #) for
network connection.

o

evice Managp

File Action  View Help

& ©®
e Disk drives ~

& Display adapters

b DYDJCD-ROM drives

=) Floppy disk contrallers

S Floppy disk drives

=) IDE ATAATAPI controllers

% Keybosrds

™) Mice and other pointing devices

& Monitors

B3 Network adapters

Y Ports (COMBLPT)
,;\} Communications Port (COM1)
5 Communications Port (COMZ)

o Buinker Boct (1 ET]

F USE Serial Port (COM3) l

B e e S I SRR i SR

@, Sound, video and game controllers
f System devices
Universal Serial Bus controllers

EARET e

< Step 7 > Double-click on “USB Serial Port(COM#)”, and select “Port Setting >> Advanced” to modify
the Latency time to 1ms. Doing such will increase the network speed.

B 1 i
USB Serial Prrt {FOM3) Properties 2 Advanced Settings for COM3 EFE

Part Settings | Driv) i
Genlgal a5 | Drivy | Detaite ConFottinbe: [ 3]
Efermenemd USB Transer Sizes S
) Select lower seltings to cortect perfoimance pioblems at low baud rates
Data bits: Select higher settings for faster performance Defauls
Pty Fieceive [Bytes} 403 -
Stop bits Transmit (Bytes} 4038 v
Elow cantrol
BM Dptiors Miscellansaus Optians
Select lower sellings to corteot 1esponse problems Serial Enumerator ¥
Advances Restare Defaults
Serial Printer r
Latency Time: (mseck [ -~
Cancel If Power Off r
e Event On Surprise Removal [~
SetATS On Close r
Minirum Read Timeout (msec): [0 - S S o
Miniraum Wiite Tiveout fmsect [0 -

11
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1-5-2. Installation and Implementation of the Dynamixel Manager

< Step 1> Make a connection of PC-USB2Dynamixel-Dynamixel as shown below, and supply power to
the dynamixel unit(s). For further information on how to supply power, please refer to

Section 1-4-6 How to Supply Power.

Power line

If the USB2Dynamixel driver is not yet installed on the PC and if the USB2Dynamixel is
connected to the PC, the following window appears. In this case, install the driver by

referring to Section 1-5-1 Installation of Driver.

Faund New Hardware Wizard

< 1F g Bussdwasn come with an installation C5
&= or Beppy dick, insart & now.

hat i o it tha wid 1 a7

Intalithe sotess sutomatcaly [ecormended]
{5 Tkl s b o yimci: Bction Pufvarcac)

ek et s conirue

(T T

< Step 2 > Download the Dynamixel Manager file, ‘DynamixelManager.zip’ from our website

( www.robotis.com/usb2dynamixel )

< Step 3 > Decompress ‘DynamixelManager.zip’. Execute the ‘DynamixelManager.exe’ file which was
decompressed from the zip file.
< Step 4 > A window that sets the port of the PC appears. Select the communication port labeled ‘USB
Serial Port’ which was added at the Management Console during the installation of the driver.
The Dynamixel Manager displays all ports, including the USB2Dynamixel , that support
USB2Serial. Thus, a port supporting the UBS2Dynamixel should be selected correctly. If the
connection of the port is not correct, the dynamixel is searched when the ‘Search’ function in

Step 5 is implemented.

LUSBZ2Dynamixel Open @

port: | CELENN

I 0K H Cancel I

12
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< Step 5 > When the window searching the dynamixel appears, press the ‘Search’ button.

G = r A
Dynamizel Search Dynamizel Search

0 Dynamixel(s] Found 1 Dynamixel(s) Found
| Search Option [ -7 Baudrate 1 | Search Option
@ Quick Search w D1
O Full Search
| = )
1] ]

If the ‘Search’ cannot be implemented, redo ‘Search’ after cheching the following:

1. Check whether the port is selected correctly.

2. Check whether the function selection switch of the USB2Dynamixel is located correctly.

3. Check the status of the connection between the USB2Dynamixel and the dynamixel
and the status of power supply.

4. Quick Search is only possible when the Baud rate of the dynamixel is set to the main
Baud rate. When the user has changed the Baud rate of the dynamixel arbitrarily, do

not use the Full Search function.

< Step 6 > Dynamixel Manager will be implemented when the ‘OK’ button is pressed after the dynamixel
is searched.

%4 Dynamixzel Manager E@@

Connection (C)  Help (H)

1 Dynamixel(s] Found Operation | Canfigure | Metwark

i Baudrate 1 Contral Status
Sn1 Torgue LED Present Position: 581
QON ®OFF  (OON @OFF Present Speed: 0

Present Load: 0
Present Voltage: 12.4w
Speed: 0 (Max, RPM) Present Ternperature: 38°C
‘l Registered Instruction: 0

Movernent Test

Moving: 0
Goal Position: 581 (170,47 Lock: 0

I Status Packet Errar

Pt Control Property
CW Compliance Margin =~ »

=
W
0

13
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If there is a problem on the connection of the USB2Dynamixel, an error message appears
as below. If the OK button is pressed, the Dynamixel Manager is implemented as below.
In this case, restart from the Step 4 referring to the Connection menu of the Dynamixel

Manager after checking the connection between the USB2Dynamixel and the PC.

=

Dynamizel Manager

': USEZ2Dynamixel access failed!
L

Please check connection,

If there is a problem on the connection between the USB2Dynamixel and the dynamixel,
an error message appears as below. In this case, restart from the Step 5 referring to the
Connection menu of Dynamixel Manager after checking the status of the connection

between the USB2Dynamixel and the dynamixel and the status of power supply.

Dynamixel Manager

'j Dynamizel access failed!
*

Flease check USBZDynamixel. dynamixelis). and power connection,

14
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2 . Dynamixel Manager

The Dynamixel Manager is a utility that helps manipulate a dynamixel from a PC easily. It can also change
variables such as the ID or the Baud rate of the dynamixel.

%1 Dynamixel Manager

Connection (C)  Help (H)

1 Dynamixel[s) Found Operation | Configure | Metwork

-i Baudrate 1 Contral Status
& ID1 Tarque LED Present Position: 581
OON ®OFF O ON @ OFF Present Speed: 0O

Present Load: 0

MMovernent Test Present Yoltage: 12.dv

Speed: 0 (Max, RPM) 3 Present Temperature: 38
1 Registered Instruction: 0
i Moving: 0

Goal Position: 561 (170,47 Lock: 0

j Status Packet Errar

Pyt Control Property
|CW Compliance Margin  ~ |

-
v
o

2-1. Connection

The Connection tab is used to set the connection status between the PC and
dynamixel.

=

% Dynamixzel Manager
Help (H)

Connection ()

Close  CtlE éd
Search Ctrl+5

Euxit Cirl+x
Open / Close Opens or closes the network port of the USB2Dynamixel.
Search Searches a dynamixel connected to the USB2Dynamixel.
Exit Ends the Dynamixel Manager.

15
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2-2. List

The List tab is used to show which dynamixel is connected to the USB2Dynamixel.

The following picture shows that there are a total of three dynamixels connected.
Specifically, two dynamixels with the Baud rate 1 are connected, and their IDs are

No. 1 and 4. A dynamixel with the Baud rate 34 is connected, and its ID is No. 2.

. %: Dynamizel Manager
Connection () Help (H)

3 Dynamixel[s) Found | Operation | Confiaure | Network |
[ 2; Baudrate 1 [ Contral Status
c"’;m Torque LED Present Position: 920
t"i 1D 4 O0ON & 0FF COM @& OFF Present Speed: 0
i Baudrate 34 Present Load: O
m D2 Movemnent Test Present Valtage: 123w
Speed: 0 (Max, RPM) Stof Present Termperature: 407

‘| Registered Instruction: 0

Moving: 0
Gioal Position: 320 (268, &7 Locki 0
=

1! Status Packet Errar
Pikd Contral Property
:_C'W'C-om_piiance Mér_g-!_in v

-
v
0

Only one dynamixel can be driven. To drive it, click on the corresponding ID.

When a communication error breaks out between the USB2Dynamixel and the
dynamixel, click on the dynamixel in question, then the following error message
appears. If the OK button is pressed, the dynamixel where the communication

error broke out will disappear from the list.

Dynamixzel Manager

'j Dynamixel access failed!
L

Please check USB2Dynamixel, dynamizel{s), and power connection,

16
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2-3. Operation

Torque

LED

Speed

The Operation tab is used to drive the dynamixels.

%2 Dynamizel Manager E]@@

Connection (C)  Help (H)

1 Dynamixel[s] Found Operation | Canfiqure | Network

i Baudrate 1 Contral Status
c’:‘L D1 Tarque LED Present Position: 581
QOO0ON ®OFF  OO0N ®&OFF Present Speed: 0

Present Load: 0
Present Voltage: 12 dv
Speed: 0 (Max. REM) Stor Present Temperature: 380C
‘| Registered Instruction: 0

Movernent Test

Moving: 0
Goal Position: 581 (170,47 Lock: 0

| Status Packet Error

-

Ptk Contral Property

[CW Compliance Margin v |
v
0 1 254

If ‘On’ is clicked, the output torque is applied to the dynamixel.

If ‘Off’ is clicked, the output torque of the dynamixel is removed.

If ‘On’ is clicked, the LED of the dynamixel is turned on.

If ‘Off’ is clicked, the LED of the dynamixel is turned off.

Sets the driving rate of a dynamixel. Tune the rate by moving the scroll bar with the
mouse. For the fine tuning, use the left and right direction keys [ , ] on the
keyboard. The value of Speed can be set 0 to 1023 as data value of rate. The
value in the brackets is the value of RPM.

The [STOP| button is activated when Operation Mode is set to Wheel in Configure,
and works as a function stopping the driving of Wheel.

The maximum driving rate of a dynamixel depends on the type of dynamixels and
the level of connected voltage. Thus, in most cases, the maximum rate is achieved
when the value of Speed is lower than 1023. The driving speed cannot be raised
even if the value of Speed is set higher than the value of Speed at which the

maximum driving speed reaches. For further information about this, please refer to
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Goal Position

the manual of each dynamixels. The Speed value 1 is the lowest speed, and the

Speed value 0 the highest.

Sets the driving angle of a dynamixel. Adjust it by moving the scroll bar with the
mouse. For the fine tuning, use the left and right direction keys [ , ) on the
keyboard. The value of Goal Position can be set 0 to 1023 as data value of position.
The value in the brackets is the angle.

The button is to move the dynamixel to the center (Position Data: 512).

PWM Control Property A dynamixel can be smoothly driven by setting the value of PWM Control Property.

CW Compliance
Margin

CCW Compliance
Margin

CW Compliance
Slope

CCW Compliance
Slope

Pt Control Propery

CW Compliance Margin s

—

i Carnpliance Margin
W Compliance Marg
CW Compliance Slope

lCow Compliance Slope 254
Punch
Torgue Limnit
CCW Goal Position
CW, v [ E CCW
l LE X axis: Position
Ccw T
Y axis: Output Torque I* e i«

A B C D

: CW Compliance Slope

: CW Compliance Margin

: CCW Compliance Margin
: CCW Compliance Slope
: Punch

mooO @ >

Sets a margin where torque is removed before arriving at Goal Position
while moving it clockwise.
Sets a margin where torque is removed before arriving at Goal Position

while moving it counter-clockwise.

Sets a margin where torque is slowly removed before arriving at Goal Position
while moving it clockwise.
Sets a margin where torque is slowly removed before arriving at Goal Position

while moving it counter-clockwise.

18
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Punch Sets the minimum value of output Torque.
Torque Limit Sets the maximum value of output Torque.
Status Displays the present status of a dynamixel.

Status Packet Error Displays the nature of the error when an error occurs while a dynamixel is driving.

19
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2-4. Configure

Operation Mode

Angle Limit

Voltage Limit

Temp. Limit

Max Torque
Alarm LED
Shutdown

Apply
Set Default

Caution

The Configure tab is used to set additional restrictive conditions necessary for
driving a dynamixel. Save changed information by clicking on the Apply button

after changing information.

%2 Dynamizel Manager

Connection (C)  Help (H)
1 Dynamixel(s) Found | Operation || ZGnigure i Network
_/ Baudrate 1 Operating Mode
e 1 @ Joint G Whesl Temp. Limit Max Torgue
Anale Lirnit 100 > 1023
\j CCW:1023 >
Cw:. 0 1023
J = src (100%)
Yaltage Limit
J High:19,0v
Y} Lowe:6, 0y il 0
-
Alarm LED Shutdawn
[JInstruction Error [JInstruction Error
Overload Errar Owerload Errar
[ Checksum Errar [JChecksum Errar
[[]Range Error [1FRange Errar
Overheating Error Owetheating Errar
[ &ngle Limit Error [1&ngle Limit Error
[Jinput Voltage Errar [Clinput Yaltage Error Set Default

Selects a driving mode of a dynamixel.

Joint: Used when the position/speed control is required like the joint of a robot.
Wheel: Used when endless turn is required like a wheel.

Sets a driving angle. Angle Limit Error occurs when the system strays out of the set
driving angle.

Sets a level of connected voltage. Input voltage Error occurs when the connected

voltage strays out of the set value.

Sets the maximum value of operating temperature. Overheating Error occurs when
the ambient temperature strays out of the operating temperature.

Sets the maximum value of output torque.

When a selected error occurs, the LED is turned on

When a selected error occurs, this removes output torque.

Saves changed information by pressing the Apply button after changing information.
Restores the default values set in the factory from set information.
If the maximum value of each function is set too low or if the minimum value is set

too high, an errors may occur at a dynamixel.

20
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2-5. Network

Baud Rate

Return Level

Return Delay Time

Apply

The Network tab is used to set the functions necessary for the network of the
dynamixel and the PC. Save information by pressing the Apply button after

changing information.

&'ﬁ Dynamizel Manager
Connection {C}  Help (H)

1 Dynamixel[s] Found Operation | Conflaure N

i Baudrate 1
oD
D 1toccupied) v
Baud Fats : 1 (1000000kps) ~ |

Return Level : 2 (&l return) |

Fieturn Delay Time : | 250 (B00usec) v

Sets the ID of a dynamixel. The ID connected to the USB2Dynaminxel is marked

as [Occupied]. The ID cannot be changed using an Occupied ID.

Sets the Baud rate between the dynamixel and the PC. It can only be changed to

the main Baud rate.

Sets how a dynamixel returns the achieved output of an order to the PC. If the

Return Level is set 0, the [Operation] and [Configure] functions cannot be used.

There is a time delay between receiving the order of the dynamixel and returning
the achieved output of the order to the PC. This menu sets the time delay occurring

at this time.

When the Apply button is pressed after information is changed, the changed

information is saved.

21



USBANNEMIE! users Manual

2-6.

Information

The Information tab displays information about the model and firmware version of

the dynamixel connected at the moment.

% Dynamizel Manager

Connection {C) Help {H)

i Baudrate 1

1 Dynamixel(s] Found

1D 1
AType: Actuatar ||
MWame: Rx-28
Murnber: 28
Wersion: 23

Configure | Metwork|
Control

Torque LED
OON @OFF | | (QON ®0FF

Movernent Test
Speed: 0 (Max. RPM)
|

Goal Postion: 581 (17049

Pt Control Property
| T Cbm__pliance Margin  w

i 1 254

Status
Present Paosition: 581
Present Speed: 0
Present Load: 0
Present Woltage: 124w
Present Temperature: 39°C
Registered Instruction: 0
Moving: 0
Lock: 0

Status Packet Error

22
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