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Awarded the “Good Design”

Compatible with the 6mm grid OLLO RoBOTIS DREAM frames

Applies the small Dynamixel XL-320 for various motion functions

Offers the ROBOTIS-MINI exclusive App (Touch, Gesture, Voice Recognition, Messenger)

Supports various functions for the user's convenience (battery percentage, offset setting, etc)
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e Supports R+ Task and R+ Motion
e Capable to expand with additional devices such as Color Sensor, LED Module, etc
Precaution

Please be aware of your own safety as you assemble. ROBOTIS CO., LTD is not responsible for the result of any accidents
caused by the user’s negligence.

Safety Precautions

Read through manual carefully before assembly.

Do not use any other tools other than those provided in this kit. (no knives, cutters, drills, etc)
Keep a safe distance from the robot during its activation.

Be careful not to get fingers stuck between the robot joints.

Do not store or operate the robot under direct sunlight.

This project is not water proof. Do not use near water.

Do not use near heat or fire.

Do not disassemble or modify the parts.

Keep all parts out of reach of small children.

Do not drop or use sharp objects with the parts.

Do not connect or let the li-ion battery come in contact with hair pins, clips, or any metal objects.
Do not bend, twist, or modify the metal part of the li-ion battery.

Do not place the li-ion battery in the microwave or solder any parts.

Do not soak or place the li-ion battery in or near water.

Assembly Precautions

Use only the designated screw driver in the kit(Size : M2)

Do not use excessive force on nuts, bolts, or robotics parts.
Avoid activating the robot on desks/tables to avoid from falling.
Damages caused from falling are not covered under warranty.

The gears in the Dynamixel XL-320 are subject to wear. Prolonged use, improper modification, excessive force, and
damages will increase the gear backlash.

Precautions During Use

Charging the Li-ion battery

Insert the li-ion battery in the charger case with the USB connector.

The battery is shipped as uncharged. Please fully charge the battery before the first time use.

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md
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AFTER:
S ‘When charging, insertthe A red light appears during
Make stre the case is for battery into the charger, connsct :.'Chartjé:? and disappears when

charging. the USB cable to the charger complete

| then to your computer or

od

Frame Assembly for Dynamixel XL-320

There are two different marks on the horn. Top marked and the bottom marked Before assembly, make sure the marks are in
their proper position.

ra = . \

Check if the Top and Bottom align marks on the horn are correctly positioned.
If not, please insert the provided tool into the horn and rotate the horn in correct position.

Assemble plates and frames to aligned XL-220 horns.
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How to use the Rivet Tool

The Rivet is a simple tool to assemble plates.
The Rivet is made up of a pair of pin and pinhole .

Insert the pinhole first. Insert the pin into the pinhole.

In order to remove the rivet pick the pin head with the tool and pull it up.

Pick the head of the pin. Pull up to remove the rivet.

In order to reuse the removed rivet, pinhole should fit into the hole first then pin should be inserted.

The pinhole must be inserted first, then insert the pin, The pin shouldn't
be pressed down.

Try using provided tool when re-inserting the removed rivet.
Hold the rivet with the tool and insert the pinhole into the plate hole.

Checking the li-ion battery voltage

The controller checks the battery voltage when the power is turned on.

Status Movement
Good All LEDs blink in RED 1 time

Low Battery  All LEDs blink in RED 5 times

NOTE : The controller acquires voltage from a specific Dynamixel(ID 3) so ID 3 should be connected properly. {: .notice}

{% capture mini_warning_01 %} WARNING : Please immediately turn off the power and contact ROBOTIS when you encounter
any of the following symptoms.

e When you see smoke from the product.

When the LED on the Dynamixel XL-320 does not blink during the Actuator Test .

When the robot has been exposed to water or any debris has gone into the parts.

When you feel odd smell from the product.

When the robot is damaged. {% endcapture %}
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{{ mini_warning_01 | markdownify }}

Getting Started

Part List

e OpenCM?9.04
e XL-320

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 5/26
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Preparation

ROBOTIS MINI App

ROBOTIS MINI App for smart device supports various operations. Please refer to Operating MINI section for installing and
operating the app.

Connect to MINI

Bluetooth device must be installed in your computer to connect to ROBOTIS MINL If you do not have it installed, you must
purchase a Bluetooth dongle. If you already have a Bluetooth device, use the method below to register ROBOTIS MINI's
Bluetooth (BT-210) to your computer(The instruction below is based on Windows 7/8/8.1). {: .notice}

For Windows 7 /8 /8.1

For Windows 8/8.1, to open the control Panel click on the right side of the charm bar then click setting . {: .notice}

1. Connect the Bluetooth (BT-210) to your robot and turn the power on.

2. Select ‘Control Panel’ > ‘Hardware and Sound’ > ‘Add a device’ on your computer

OG l@ » Control Panel » = I‘, H Ssarch Con... }ﬂ

Adjust your computer's settings Viewby: Category

User Accounts and Family Safety
® Add or remove user accounts
@ Set up parental controls for any user

iy  System and Security
\\@ Review your computer's status

Back up your computer
Find and fix problems
Appearance and Personalization
Network and Internet Change the theme
@i View network status and tasks
==} ,

Change desktop background

§ 5

Choose homegroup and sharing options Adjust screen resclution
, / Hardware and Sound Clock, Language, and Region
View devices and printers rl Change keyboards or other input methods
Add a device § Change display language

Ease of Access
Let Windows suggest settings
Optimize visual display

Programs

Uninstall a2 program

e
N
24 Y
QY

3. Select 'ROBOTIS BT-210" from your list and click ‘Next.’

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md
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() L Adda device

Select a device to add to this computer

Windows will continue to look for new devices and display them here.

_ USER-PC _ KIGATE-PC
g Bluetooth g Bluetooth
= Laptop computer Laptop computer
— ROBOTIS BT-210 ~ AQI9] MacBook Pro
M Bluetooth Bluetooth
" Other < Laptop computer

What if Windows doesn't find my device?

Next | Cancel

4. When there is more than one device, check the ‘Properties’ of the device by clicking on the right side of your mouse.
Make sure the Unique Identifier number of your Bluetooth under the ‘Bluetooth’ tab is the same number you wish to use.

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 8/26
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1 ROBOTIS BT-210 Properties e

B

E ROBOTIS BT-210

Device Information
Manufacturer: Unavailable
Model: Unavailable
Model number:  Unavailable
Categories: Other
Transport: Bluetooth

Webpage: Unavailable

Troubleshooting Information
Connection: Standard
Last connected:  Unavailable
Serial number: Unavailable

MAC address: i
Unique identifier: | b2:10{f:ab:c2:38

IP address: Unavailable

Lok J[ Concel || oo

5. Select ‘Enter the device's pairing code’ from the Connection Option.

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 9/26
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@ ® Add a device

Select a pairing option

# Create a pairing code for me
The device has a keypad.

9 Enter the device’s pairing code ROBOTIS BT-210

The device comes with a pairing code.
Check for one on the device or in the device manual.

# Pair without using a code

This type of device, such as a mouse, does not require a
secure connection.

How can I tell if my device has a pairing code?

et ) (conea)

6. Input ‘0000’ then click ‘Next.'

@ ® Add a device

Enter the pairing code for the device

This will verify that you are connecting to the correct device,

0000

The code is either displayed on your device or in the information that
came with the device.

ROBOTIS BT-210

What if | can't find the device pairing code?

| Net || Cancel

7. Device has been successfully added.

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 10/26
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\J [ Add a device

This device has been successfully added to this computer

Windows is now checking for drivers and will install them if
necessary, You may need to wait for this to finish before your device
is ready to use

To verify if this device finished installing properly, look for it in
Devices and Printers,

ROBOTIS BT-210

Check Connection

1. Select ‘Control Panel’ > ‘Hardware and Sound’ > ‘View devices and printers’ on your computer.

O@v[@ » Control Panel » - I#,H Search Con... O |

Adjust your computer's settings Viewby: Category

il  System and Security User Accounts and Family
\@ Review your computer's status y Safety

Back up your computer # Add or remove user accounts

»

Find and fix problems @ Set up parental controls for any user
Network and Internet Appearance and
M View network status and tasks L o
- : , Personalization
&2, Choose homegroup and sharing options
Change the theme |
{ Hardware and Sound Change desktop background 3
[View devices and printers | Adjust screen reselution

Add a device :

Clock, Language, and Region

Change keybeards or other input
metheds
Change display language

—3  Programs
h.‘ |}y Uninstall a program

Ease of Access
Let Windows suggest settings
Optimize visual display

@ ¢

2. Select 'Properties’ by right clicking on the BT-210 that you just added.
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@Ovl@ » Control Panel » Hardware and Sound » Devices and Printers 'I"H Search Dev... p}

Add a device Add a printer Remove device = - ®
Windows can display enhanced device icons and information from the Internet. Click to change... X
4 Devices (6) =
Ca Create shortcut
Generic Generri'c- ?:l;n-PnP ROBOTIS BT-210 Troubleshoot re, VMware WIN-L6CDCMVE
Bluetooth Monitor = al 5 5CSI HQ5
Adapter fiemove devics Device
4 Printers and Faxes (3) Properties
7 R 7 ™
>— ROBOTIS BT-210
J Category: Other
3. Check the COM port under the 'Hardware’ tab.
1 ROBOTIS BT-210 Properties [
| General | Hardware | Services | Bluetooth |
7" ROBOTIS BT-210
Device Functions:
Name Type

(" H 2 Buetoothi A Z&‘@ Ports (COM & LPT). )

Device Function Summary

Manufacturer:  Microsoft

Location: on Bluetooth Device (RFCOMM Protocol TDI)
Device status: This device is working property.

Lok J[ Concel || o0

For Windows 10

1. Open Windows Setting menu and select Devices
12/26
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Settings

Windows Settings

| Find a setting

Devices

Bluetaoth, printers, mouse

g System =

Display, sound, notifications,

Fo

Poweer

Personalization

Background, lock screen, colors

@ Metwork & Internet

Wi-Fi, airplane mode, VBN

&

R Accounts ('-?‘$ Time & Language
Your accounts, email, sync, Speech, region, date

work, family

{"l? Ease of Access El Privacy

Narrator, magnifier, high Location, camera

contrast

p Search

Language, permissions, history

®)

Phaone

Link your Android, iPhane

Apps
Uninstall, defaults, optiona
features

Gaming

Game bar, DVR, broadcasting,

Game Made

Update & Security
Windows Update, recovery,
backup

2. Select the Bluetooth & other devices tab on the left column and click Add Bluetooth or other device button on the

right column.

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md
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< Settings ™ O *
@ Home Bluetooth & other devices
| | d 4 setting | + Add Bluetooth or other device
Devices
Bluetooth
I Bluetooth & other devices @ o
@ Printers & scanners Mow discoverable as "“DESKTOP-407MDTA”
Mowe Mouse, keyboard, & pen
B Touchpad USB Keyboard
Typing O USB Optical Mouse
P Pen & Windows Ink
(® AutoPlay Audio

|:| LG ULTRAWIDE(HDMI)
B use

Other devices

3. In the popped up window, select Bluetooth .

Add a device

Add a device

Choose the kind of device you want to add.

* Bluetooth
Mice, keyboards, pens, or audio and other kinds of Bluetooth devices

Wireless display or dock

Wireless monitors, TVs, or PCs that use Miracast, or wireless docks

Everything else
Xbox controllers with Wireless Adapter, DLNA, and more

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 14/26
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4. Search for the Bluetooth module. The last two characters in the device name should be matching to the last two
characters of the Bluetooth module ID.

Add a device

Add a device

Make sure your device is turned on and discoverable. Select a device below to
connect.

E;l DESKTOP-OR6VRTH

E; DESKTOP-U2NCB84

0 ROBOTIS_210_3F

5. Enter the default PIN eeee and click the Connect button.
Add a device

Add a device

Make sure your device is turned on and discoverable. Select a device below to
connect.

E; DESKTOP-OR6VRTH

E ROBOTIS_210_3F
Ct a

Unknown device

Cancel

6. If BT-210 Bluetooth module is successfully paired, below message will appear.

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 15/26
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Add a device

Your device is ready to go!

G ROBOTIS_210_3F

d

Operating MINI

App Install

{% include en/software/mobile_app/mini/app_install.md %}

Operation

{% include en/software/mobile_app/mini/operation.md %}

App Setting

{% include en/software/mobile_app/mini/app_setting.md %}
Programming

RoboPlus Task

A Task is a set of motions to perform a certain actions. RoboPlus refers to the source code that specifies tasks to be executed
by the robot as Task Code'. The robot moves according to your task codes. RoboPlus Task is a software to make writing these
task codes easier. {: .notice}

RoboPlus Task Download and Usage

RoboPlus(R+) Task can be downloaded from the ROBOTIS website under Support a Download. Please refer to the RoboPlus
Task for detailed on how to use the program.

e C(lick here to learn more about RoboPlus Task.

e C(lick here to download RoboPlus.

Task programming example

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 16/26
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Below is a program example for ROBOTIS MINL This program is a master and slave program where the left arm makes the
same motions as the right arm.

B RobaoPius Task - DARWIN-MIN_Eample an =B &

[ = ™ T on o & @ Controller : OpenCMS.04 (2.0 | Port COMLSA
v oS DARWIN-MIME Programming Example

2 | START PROGRAM

z| {

4 f/ End program if there is no motor on rght am

5 = (@001 ADDRIS(bI] I= | || PIDI3]: ADDRIS(b)] = 3 || [BIDI5]: ACORISMIT 1= 5 )
] END PROGRAM

8 // Tun off & joints on robot

s BID{AN): & Torque ONJOFF = FA

10

n ff Tum on left am motor to move symmetrically to the right arm

2 BID[Z) @ Togue ON/OFF = TRLE

13 B ID[4]: @ Torque ON/OFF | = TRUE

" B DIE]: @ Toque ON/OFF = TALE

15

] /7 Bead nght arm motor value. calculate symmetric value, and enter value into left arm
L ENDLESS LOOP

18 [

19 B DI21: :Goal Posiion | = 1023 - B IDH): 42 Present Posttion

=» B D(4]: 2 Goal Posion = 1025 - B IDI3): 43 Present Position

o @ D[B]: £,Goal Posiion | = 1023 - B IDI5): £5Present Position

2 }

2|} =
Ready

The example file can be downloaded at Download Section

Download Task Code
The composed task code must be downloaded to the DARWIN-MINIL Downloading will save the task code to the controller.

e The PC must be connected to the controller. Please refer to the section above on connecting the ROBOTIS MINI with the
PC via Bluetooth.

e Check the port ROBOTIS MINI is connected on.

Ty Help(H)

| of B | Contraller: m-100 ] | Part: | com1 v

ComMiL
COmM2

Automatic Search

If you don’t know the port, select ‘Auto Search’. If RoboPlus can't find the controller, the following message will show up
on the screen. In this case, follow the instructions on the screen.

Mo controller Found. Please check the below,

-Iz the controller connected to wour computer?
-Is the power of the controller turned on?
-Did you select the correct port?

e Select the Download icon (shortcut key F6).

Y RaboPlus Task - Untitled
FilestF)  Edt(El  Program(P)  TeolT) _HelpiH)
PSS 8 s e | (B | controler: cvenn g [ Partt com

1
A

If there is an error in the program, make sure to find and to fix the error. (Please refer to the rule check error message at
the end of your program.)

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md
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e Download in progress.

If downloading fails, please try again from the beginning.

Download Program

100%. .. Successfully downloaded!

[ Ok, l [ “iew Print of Program ]

e Turning the ROBOTIS MINI controller OFF then ON will automatically run the task code downloaded on the controller.

Check whether the robot operates in the way it was downloaded in.

RoboPlus Motion

Motion data is a set of motor position and speed data, which is required to make the robot move in a certain way. The robot
requires the motion file to move, so the correct file must be downloaded to the robot to perform the correct action. RoboPlus

MOTION is used to program various motions. {: .notice}

Real Robot

Oi:.ﬂl
Lo L §

?

?
b
3
?

14
2
1

T
7
7

DARWIN-MINI_Defauit_en
Cfusan/hp/Desktan
CHUserhp/Deskton/DARWINMINI_Default_en. mitnx

R 1)
(Age=21
[#it= 3}
At}
[Ane5H
L H
Ah=71
[aires|
[Adi=g1
(adre)

Ditferential

el 5o tinning

Start motion '

The Task Code composed in RoboPlus Task is a program. Motion file, on the other hand, is a data. Task codes decide how the
robot moves, and making the moves to be carried out requires motion data. Roboplus Motion is the program that helps to

easily make the robot motion data.

How to download and use RoboPlus Motion

The RoboPlus Motion program can be downloaded from the ROBOTIS homepage. Further instructions on how to use it can

be found on the e-Manual.

e Click here to learn more about RoboPlus Motion.

e Click here to download RoboPlus.

DARWIN-MINI basic motion file

The basic ROBOTIS MINI motion file can be also downloaded on the e-Manual page.

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md
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The example file can be downloaded at Download Section

Try editing the sample file referring to the RoboPlus Motion instructions on e-Manual.

Download Motion File

Download the edited motion file to the robot to use it in the ROBOTIS MINI App or task code. Like the task code, the motion
data needs to be downloaded to the controller once.

e The PC must be connected the controller. Please refer to the section above on connecting the DARWIN-MINI with the PC
via Bluetooth.

e C(lick ‘connect’ on the bottom left.

-

DARWIN-MINI_Default_en
BEzm = i

Port = Baudrate

C:/Users/hp/Desktop/DARWIN-MINI_Default_en.mtnx
Start motion edifing!

Auto-Connect

Port Type Port Number
Serial Port COM35

Serial Port COmM33

Serial Port CoOM11

If you don’t know the port, select ‘Auto Search’.

o If connection is successful, the port number and connection speed will be displayed on the bottom left.

— —

Robot connection successful,

Controller : OpenCM9.04, loints Count: 16
Play robot motion
Success! Download Complete!

Port COMI11 Baudrate 57600

e Move to the motion download tab on the top to download the motion data, select the motion group to download, and
click the download button.

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 19/26
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DARWIN-MINI_Default_en.minx v @

Download Motion

Motion Group List Default Group @
m n " m Motion Name Exit Index
Initial Position
Get Up
Sit

Default Group

Stand Up
Greet 1
Greet 2

T Rightlab
Right Hook
Right Uppercut
Left Jab

Left Hook
Left Uppercut

€./ Users/hp/Desktop/DARWIN-MINI_Default_en,minx
CEENMBEIRN i | oot aato

Robot connection successful.
Do LN Baudrate 57600 AM Controller : OpenCA9.04, Joints Count : 16

e Download progress will be shown, and the ‘Download Success’ message will be shown on the bottom log window.

9:38:32 AM Start motion editing!

9:38:46 AM Robot connection successful,
9:38:47 AM Controller : OpenCM9.04, Joints Count * 16
B AM Success! Download Complata!

e Now, check with the ROBOTIS MINI App or task code to see if the edited motion performs the way it should.
Customize

Adding Peripheral Devices

The controller OpenCM9.04-C Type used in ROBOTIS MINI has four ports to connect 5P devices.

e Accessories

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 20/26
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Sensor Name Image Sensor Name Image
LED Module
Temperature
HD
IR Sensor
Ohject Detection
&H@
Touch Sensar - DMS Sensor
Color Sensor
Gyro Sensor
He
Magnetic Sensor ‘ b

% Please refer to our online shop to purchase the sensors above. GO TO ROBOTIS SHOP

Port number for each port is written in white.

{% capture mini_warning_02 %} CAUTION :

LED Module : Use ports 2 and 3 (LED will not light up when using ports 3 and 4)
IR Sensor : Use ports 1 and 4

Color Sensor : Use ports 2 and 3

{% endcapture %}

{{ mini_warning_02 | markdownify }}
Images of ROBOTIS-MINI with different devices assembled.

S W
: llll d 9
SR ]
Al '1/4\
Y .

Customize Appearance

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 21/26
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The stickers come with your package but if you want to re-reprint them, please refer to the link below. You can also draw your
own design. Sticker file can be downloaded at Download Section

Download

e Download Example Task Code and Motion File
e Download Sticker Design

e Download STL File for 3D Printer

e Download STP Design File

References

Firmware Update

Please follow the procedure below to recover or update the ROBOTIS MINI's controller (OpenCM9.04C) firmware.

1. Separate the ROBOTIS MINI's chest with the body to disassemble the controller.

2. With the power off, push the user button (marked red below).

https://github.com/ROBOTIS-GIT/emanual/blob/master/docs/en/edu/mini.md 22/26
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5. Run RoboPlus. If the version is low, an automatic update will be run through the internet. If the automatic update doesn't

run, please download the latest version from the ROBOTIS website's Download site.

6. Run R+ Manager (ver. 1.0.32.0 or higher).

&= RoboPlus =

'RoboPlus contains all he necessary software for your robot,

Please read through the instructions and select accordingly. About

)

[ 0LLo [ BIOLOD Exped

@ RoboPlus Task - RoboPlus Terrminal
% RoboPlus Manager

RobioPlus Motion

@ User's Guide % e-Manual

[MJ Language: English v

)
A8 Dynamivel Wizard
Lo i

7. Click the button on the top right to update RoboPlus to the latest version.

EERE i |

Checking for updates

8. If any updates were made, close R+ Manager and open the program again.
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9. Click the controller firmware management button on the top.

B RoboF
i coms M aral A B 2k

Mot connected

Start controller rr
Connect the con

10. Click [Next].

Controller Firmware Wizard

Controller Firrnwears Management,

Do not turn the power off during recovery or update,

¥ To recover the CM-150 or CM-200 follow the steps below
1. Hald the power button for 5 secands or longer (hear 3 beeps),
2, Connect the controller 1o the PC and click on 'Newt’,

# To recover the Op enCh49,04 follow the steps below
1, Hold the user button; power on the controller,

2, Check for the green LED O release the user bution,
3, Connect the controlier o the PC and click on Newst'.

11. Select the port the OpenCM9.04C is connected on and click search.

Controller Firmware Wizard

Select the port connected to the contreller and cfick on Find.”
If unable 1o find the controlier

then the port has been set incomreactiy or

the port is currently in use by another application,

Maodel: No Information available

Yersion: Mo Information available

Part:
Find
-(Eancel'

12. When the controller is found, click [Next].

Caontroller Firmware Wizard

Conftraller information

Maodel: OpenCh9.04

Version: Y1.02(Boot loader)

Port: Copd12

13. Click [Next].
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Controller Firmware Wizard

Select firmware file,

Controller information Firrmware information
Model: OpenChi9, 04 Model: OpenChi3.04
Version: W1,02(Boot loader) \d‘er_sion: ]

ceack |_tet> | [ Cancel ]

14. Click [Next].

Controller Firmware Wizard

Ingtalling Controller Firmnware!

100% (42245742249 bytes)

15. Click [Finish].
Controller Firmware Wizard

Failed ta irsgtall Controller Firrnweare!
Please try again,

ID Map
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