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Preface

Purpose

This Documentdescribes th&unctions technicalspecifications, installation guide aagstem
commissioning of Magiciahite, making it easy for usets fully understand and u#e

Intended Audience
This document isntended for:
Customer Engineer
Sales Engineer
Installation and Commissioning Engineer
Technical Support Engeer
Change History

Date Change Description

20200111 | The first release

20200414 | Add powerbox security

Symbol Convention

The symbols thanaybe foundedn this document are defined as follows.

Symbol Description

f Indicates a hazard with a high level of risk which, if
DANGER avoided, could result in death or serious injury

f Indicates a hazard with a medium level or low leve
WARNING risk which, if not avoided, could result in minor

moderate injury, robotic arm damage

f Indicates a pamntially hazardous situation which, if n
NOTICE avoided, can result in robotic arm damage, data los

unanticipated result

& NOTE Provides addional information to emphasize ¢

supplemenimportantpoints in the main text
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1. Security Precautions

This topic describes the security precautions that sHmuildoticedvhen using this product.
Please read this documtecarefully before using the robotic arm for the first time. This product
need to be carried out in an environment meeting design specifications, you cannot remold the
product without authorizatigrotherwiseit could lead to product failure, and evegrgonal injury,
electric shock, fire, etc. The installation personnel, operators, teaching personpebgaachmers
must read this document carefully and use the robotic arm strictly according to the regulations of
this document strictly

1.1 General Security

ADANGER

The oboticarm iselectricalequipment. Nofprofessional technicians cannot modify the
wire, otherwiseit is vulnerable to injury the device or the person.

The following security rules should be followed when usiyobotic arm.

You should omply with local laws and regulations when operating the robotic Enm.
security precautions in this document are only supplemental to local laws and regulations.

The DANGER, WARNING, and NOTICE marks in this document are only
supplemental to the secyriprecautions.

Pleaseuse the robotic arm in the specified environment scope. If not, exceeding the
specifications and load conditions will shorten the service life of the product even damage
the equipment.

Before operatingand maintaining the robotic arrthe personnel responsible for the
installation operationand maintenance must be trained to understand the various security
precautions and to master the correct methods of operation and maintenance.

Highly corrosive cleaning is not suited to cleanitng trobotic arm. The anodized
components are not suitable for immersion cleaning.

People cannot repair and disassemble the robotic arm without professional training. If
there is a problem with the robotic arm, please contact Dobot technical support engineer
in time.

Pleasecomply with the relevant laws to deal with the product which is scrapped, and
protect the environment.

There are small parts in the packing pBleas&keep them away from children, to avoid
any accidents.

DO NOT let children play with theobotic arm alone. All processes need to be monitored
while running. After processes have finished, please turn off the equipment promptly.
DO NOT put hands into the workspace oftbieoic arm while running, to avoid bruising

or pinching.

Be careful dung the robotic arm carrying or installing. Please follow the instructions on
the packing box to put down the robotic arm gently and place it corieatiyection of

Issue V1.9.12020G:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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thearrow.

Commissioning of the incomplete machine is prohibited until it has beefiédsia a
machine and the whole machine complies with the provisions of the Machinery Directive
(200642/EQ.

It is prohibited to modify or remove the nameplates, instructions,,iaodsmarks on the
robotic arm and the related equipment.

Please refer tMagicianLite Quick Startlong with the packing box before usiitg

1.2 Power Box Security

The followingbasic precautionshould be followed when usirthis product
Read all the instructions before using the product

To reduce the risk of injury, closervision is necessary when the product is used near
children.

Do not put yngers .or hands into the product
Do not expose power box to rain or snow.

Use of a power supply or charger not recommended or sold by power pack manufacturer

may result in a risk of yre or injury to per
Do not use the power box in excegsts output rating. Overload outputs above rating

mayr esult in a risk of yre or injury to perso
Do not use the power box that is damaged or
mayex hi bit unpredictable behavinaryy, resul ting i
Do not disassemble the power box. Take it to
repair is required. Incorrect reassembly may

Do not expose a power pack to tyoeyme @I Xxces
temperatur@above 100€C may cause explosion. The temperature of 100C can be replaced
by thetemperature of 212F.

Have servicing performed by a qualiyed repai
parts.This will ensure that the safety oftlproduct is maintained.

Switch off the power box when not in use.

1.3 Precautions

MagicianLite was calibrated at the factory. By defatitte coordinateof J1 axisis CE
afterMagician Lite moving to the default homing point, iTd@eforearm is in the mida
of the front of the basaf Magician Lite.

If the LED indicator turns red after starting up, it indicates that the Madidiiarns at a
limited position. Please make the Magiclate in the workspace.

MagicianLite will move slowly to the specifipostion when shutdownDO NOT put
hands into the workspace of Magician Lithile running, to avoid bruising or pinching.
Only once the LED indiator completely turns offlagicianLite can be powered down

Issue V1.9.12020G:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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If the Magician Lite coordinate reading is abnormhating use, please press the forearm
unlock button to correct the reading

Pleasdurn off MagicianLite completely first before connecting or disconnecting external
equipment, such amfrared sensor, color sensor, etth@wise it causeslamageo your

device

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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2. Quick Start

Thistopic briefly describes how to operate the Magidida with the software DobotStudio,
ite Figure2.1 shows the preess of getting started

allowing youto quickly know and usklagician L
with MagicianLite.

Start

Diagram

Install DobotStudio

Power On/Off

Get S

tarted

End

Figure 2.1 The process of get

2.1 Connecting Cables to Magician

When not used with Magic Box,

Step1 Connect Magician Lite to your computer with USB cable, as shown in Figure 2.2,

ting started with Magician Lite

Lite

connect directly to Magician. Lite

Issue V1.9.12020:04-14) User Guide
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Figure 2.2 Connect Magician Lite to your computer

Step2 Connect power adapter to power interface on Magician Lite, as shown in Figure 2.3.

Figure 2.3 Connect Magician Lite to the electrical outlet

When usedvith Magic Box connect Magic Boand Magician Lite
Step1 Connect Magician Lite and Magic Box with 4PIN power cable and 10PIN

communication cable, 4Pin power cable is connected to 12V power interface, 10Pin
communication cable is connected to Communication] interface.

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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Figure 2.4 Connect Magician Lite and Magic Box

Step2 Connect Magic Box and your computer with USB cable.

Figure 2.5 Connect Magician Lite to the electrical outlet

Step3  Connect power adaptor to Magic Box.

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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Figure 2.6 Connect power adaptor

2.2 Installing the DobotStudio

You can control Magiciarite and Magic Box by DobotStudioV1.9.1 and abové to
implement functions such as Teaching & Playbacly forogrammable applicationg his topic
introduces Teaching & Playback.

2.21 System Requirements

The DobotStudio supportke following Windows versions:

Windows 7, Windows 8&ndWindows 10(This manual is explained based on this version)
2.2.2 Obtaining the DobotStudio Package

Before using Magician Lite, download the Windows DobotStudipackage from
https://www.dobot.cc/downloadcenter/dofmoagicianlite.html#mostdownload

2.23 Installing the DobotStudio

Prerequisites
The DobotStudipackage habeen obtained
Procedure
Step1 Unpack the DobotStudio package to a destination directory.

For example,His directory isInstallation Director\DobotStudio. You can install
the DobotStudio to another location basediom requirements

Step 2 Inthe installation direatry doubleclick DobotStudioSetup.exeThe SelectSetup
Languagedialog box is displayed, as shownFigure2.7.

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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Select Setup Language *
Select the language to use during the
installation:

Chinese w
Conce

Figure 2.7 The Select Setup Language dialog box

Step 4 Choose a setup language such as English, as shown in Figure 2.8. You can also select
Chinese if needed.

Select Setup Language pd
Select the language to use during the
installation:

Enalish W
Cancel

Figure 2.8 Select English

Step5 Click OK to follow the on-screen instructions to continue with the installation.

During the installationthe Driver Installationdialog boxis displayed two drivers
needto be installedas shown irFigure2.9.

Device Driver Installation Wizard

Welcome to the Device Driver
\ Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work

2

Device Driver Install / Unlnstall

Select INF [cH341SER.INF -

WCH.CN
Akl |__ USB-SERIAL CH348

|__ 908/08/2014, 3.4.2014
UNINSTALL

HELP To continue, click Next

e =

Figure 2.9 The Device Driver Installation Wizard dialog box

Step 6  Click Next to install the first driver, and then click INSTALL to install the second

driver.

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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When thedrivers are installed successfully, theCompleting the Device Driver
Installation Wizard dialog boxis disgayed. ClickFinish, as shown ifFigure2.10.

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. f your device
came with instructions, please read them first.

Driver Name Status

w” Silicon Laboratories Inc. .. Readyto use

Figure 2.10 The Completing the Device Driver Installation Wizard dialog box

Step7  Click Next to continue to install the DobotStudio by following the prompts on the
Setup — DobotStudio dialog box.
When the installation is complete, tBempleting the DobotStudio Setup Wizard
dialog box is displayed. Clickinish, as shown irFigure2.11.

@) Setup - DobotStudio version 1.7.0 —

Completing the DobotStudio Setup
Wizard

Setup has finished installing DobotStudio on your computer.
The application may be launched by selecting the installed
shortcuts,

Click Finish to exit Setup.

<sase [ _mnen ]|

Figure 2.11 The Completing the DobotStudio Setup Wizard dialog box

2.24  Verifying the Installation

2.2.4.1 Verifying the DobotStudio

If the DobotStudio is launched and rym®perlyby doubleclicking the desktop shortcut to
this program, it mass that itis installedsuccessfully.

Issue V1.9.12020G:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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2.2.4.2 Verifying the Dobot Driver
If an available COM port is displayed on the upper left corner of the DobotStudio page after
the robotic arm is powed on as shown inFigure 2.12, the robotic armdriver is installed

successfully.

Teaching & Playback Write & Draw Blockly

Figure 2.12 An available COM port is displayed

If no COM port is available, check whether the robotic arm driver is successfully installed by

following the steps below.
Step1 Connect Magician Lite to your computer with the supplied USB cable.

Step 2  Press the power button to apply power.
Step3  Launch the Device Manager window to locate the Ports (COM & LPT) section. If
the item USB Serial Device (COMS) is displayed, it means the robotic arm driver

is installed successfully.

£ Keyboards

@ Mice and other pointing devices
» [ Monitors
. [ Network adapters

K7 Other devices

Portable Devices

¢ B PO ([CORTETPT)
& USB Serial Device (COMS)

= Print queues
1 Processors
» [ Sensors

Figure 2.13 The robotic arm driver in the Device Manager window

2.3 Powering On/Off Magician Lite

Power on: Press power buttoon Magician Lite or Magic Baxas shown irFigure
2.14. OnceMagician Liteis poweredn, all the stepper mototsck, anda short beep
soundwill be heardthe LEDindicatorturns greenNow MagicianLite is ready to

use.

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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Figure 2.14 Power on Magician Lite

ANOTICE

If the LEDindicatoris red after powering on Magicidtite, it means thaMagician Lite
reaches its limited position. To go back to the \gpdce, press and hold tlhelock

button on the Forearm to molagician Lie to another desirepositionAfter releasing
the button the LEDndicator turns green.

Power off: When the LEDindicatoris green, press the power button to turn off
Magician Lite In this casethe Forearm moves slowly to the Rearmiwhile the
angle letween them becomes small. Finally, the two arms reach a specifiomos

AWARNING

Watch your handluring the shutdown process

2.4 Getting Started

This topicdescribes how to use Magiciaite to complete the teaching & playback function

by saving three @ints in the MOVJ mode, allowing you to get the basic knowledge of the usage of
the robotic arm.

Prerequisites

Issue V1.9.12020:04-14) User Guide
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1 The DobotStudio has been installed For details, please refer .2 Installing the
DobotStudio

1 MagicianLite is poweredon. For details, please refer Bbh3Poweing On/Off Magician
Lite.

Procedure

Step1  Double-click the desktop shortcut of the DobotStudio.

The DobotStudio pags displayedas shown irFigure2.15.

Figure 2.15 The DobotStudio page

Step2  Click Connect on the DobotStudio page, as shown in Figure 2.16. Select Magician

Lite in device type box (if using Magic Box, you need to select Magic
Box+Magician Lite) and click Connect.

A ¥ 4

Teaching & Playback Write & Draw Blockly Script

Add More

Figure 2.16 Click Connect

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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Step3  Use DobotStudio to accomplish a teaching & playback task.
1. Click Teaching & Playback as shown irrigure2.17.

4=

Teaching & Playback Write & Draw Blockly Script

Figure 2.17 Click Teaching & Playback

2.  SelectPTP Point> MOVJ mode in theSave Pointirea, as shown iRigure
2.18.

©PTP Paint

PauseTime

Figure 2.18 Select MOVJ motion mode

3. Pressand hold thainlock buttonon the Forearno move the robotic arm to a

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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position such aapoint A, and then release the button.

In this case, the DobotStudio will save the Cartesian coordinate of point A, as
shown inFigure2.19.

2394189

Figure 2.19 The Cartesian coordinate of the point A

& NOTE:

Apart from haneguided teaching, you can accomplishtemchingtask by jogging
MagicianLite in the Cartesian or Joint coordinate system, as showigime2.20.

Operation Panel

Figure 2.20 Jog Magician Lite in the Cartesian or Joint coordinate system

4. Move the robotic arm tehe other two locations such as points B and C by
referring to the method of creatipgintA above, as shown iRigure2.21. The
robotic arm will save the Cartesiacoordinates corresponding to these two
points.

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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1651814

1761417

159,426

Figure 2.21 The Cartesian coordinates of points B and C

5. Enter3intheLoop text box.

The robotic arm will repst the sequence of movemetiieee times, ashown
in Figure2.22.

165.1814
1761417 -42.9149 106.2651 13,6927

159.426 -34,6029 655878 -12.2459

Figure 2.22 Enter 3 in the Loop text box

6. Click Start to perform the motions taught above, as showfignre2.23.

The robotic am will stop after playing back the steps for three times

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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Figure 2.23 Click Start

+]
7. Click =S8 to exit theTeaching & Playbackpage, as shown iRigure2.24.

Figure 2.24 Click Exit

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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3. Introduction

3.1 Overview

Magician Lite is a multifunctional desktop robotic arm for practical training education,
supporting teaching and playbadiocKy graphis programming, script, etc. It also supports
secondary development by various extensible I/O interfacegided by Magic Boxwhichreally
makes your creativity and imagination increase without any limitation.

Magician Lite features an external codtroller

algorithm and user tasks to allow more convenience for programming and creating. Magician Lite
supports offline function, 2 controllable power interfaces with 12V, 2 fwitition communication
interfaces, 6 universal IO interfaces, 2 stepper moterfates and several 12C interfaces are
available. Users can expand a wide range of sensors and related accessories to achieve more
possibilities.

Power Box is aseparatgpoweraccessorywhich contains 2 12V out interfaces to supply power
for Magician Liteand Magic Boxt is also convenient to carry and operate.

Figure 3.1 The appearance of Magician Lite

3.2 Appearance and Constitute

MagicianLite consists oBase Rear Arm Forearm, and endffector, etcFigure3.2 shows
theappearance

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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O Joint4
® Joint3
© Unlock button: Press down this
button to move Magician Lite
—— -® Joint2
@ Indicator LED: Different color
means different working modes ® Jointl

Figure 3.2 The appearance of Magician Lite

3.3 Working Principle

This topic describes the workspace, principle, size and technicdficgteans of Magician
Lite.

3.31 Workspace

Figure3.3 andFigure3.4 shows the workspace.

250 —
200 —
150 —

100—

-100—

-150 —

\ | \ | | | | \ \
-150 -100 -50 O 50 100 150 200 250 300 350

Figure 3.3 Workspace of Magician Lite (1)
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Figure 3.4 Workspace of Magician Lite (2)

3.3.2 Coordinate System

Magician Lite has two types of coordinate systgrthe joint oneandthe Cartesian one, as
shown inFigure3.5 andFigure3.6 respectively

Figure 3.5 Joint coordinate system

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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End effector center point (x,y,z) ‘— 1 Coordinate origin (0,0,0)

Figure 3.6 Cartesian coordinate system

Joint coordinatesystem The coordinates are determined by the motion joints

If the endeffector with servois installeq such as suction cup kit, gripper Kkit,
MagicianLite contains four joints: J1, J2,, EhdJ4, which are all the rotatingijds.
The positive direction of these joints is courtkckwise.

Cartesiarcoordinatesystem:The coordinates are determined by the base
The origin is the center of the three motors (Rear Arm, Forearm, base)
The direction othe X-axis is perpendiculdp the base forward.
The direction otheY-axis is perpendicular to the base leftward.
The direction othe Z-axis is vertical upward, whidls basedn theright-handrule.

The Raxis is the attitude of the servo center relative to the origin of tledicalrm,
of which the positive direction is courdelockwise. The Raxis only exists once the
endeffector withservois installed

3.3.3 Motion Mode

The motion modes d#lagicianLite include Jogging, Point to Point (PTP), ARC.
3.3.3.1 Jogging Mode

Jogging mode is thenodethatjogging MagiciarlLite to a point incCartesian coordinate system
or Joint coordinate system when teaching.

& NOTE
This topicdescribegogging mode byhe GUI operation obobotStudio.

Cartesian coordinate system mode

Click X+, X- andMagicianLite will move along Xaxis in anegative or positive
direction.
Click Y+, Y- and Magician Lite will move along Yaxis in anegative or positive

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
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direction.

Click z+, Z- and MagicianLite will move along Zaxis in anegative or positive
direction.

Click R+, R- and MagicianLite will rotatealong Raxisin a positive or negative
direction.

ANOTICE

If the endeffectorwith servois installed on the Magiciahite, the Raxis will move
together with Yaxis, to make sure that the terminal posture relative to igaa@tays
constant.

Jointcoordinate system mode

Click J1+, J1- and control the base motor to rotate in the negative or positive
direction.

Click J2+, J2- and control the Rear Arm motor to rotate in the negative or positive
direction.

Click J3+, J3- andcontrol the Forearm motor to rotate in the negative or positive
direction.

Click J4+, J4- and control theservoto rotate in the negative or positive direction.
3.3.3.2 Point to Point (PTP)

PTPmode supports MOVVMOVL, andJUMP, which meanspoint to pointmovemenn The
trajectory of playback depends on the motion mode.

MOVJ: Joint movement. From point A to point B, each joint will run feorinitial angle
to its target angle, regardless of the trajectory, as shofigume3.7.

MOVJ

MOVL

A

Figure 3.7 MOVL/MOVJ mode

MOVL: Rectilinear movement. The joints will perform a straight line trajectory from
point A to point B, as shown iRigure3.7.

JUMP: From point A to point Bthe joints will move in MOVJ mode, of which the
trajectory looks likeadoor, as shown iRigure3.8.

1. Move up the lifting Height in MOVJ mode.
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2. Move horizontallyto a point thats abave B by height.

3. Move down to point B.

Height

Figure 3.8 JUMP mode

3.3.3.3 ARC

The trajectory of ARC mode is an arc, which is determined by three points (the pairgnt
any point and the end point on the arc), aswshio Figure3.9.

ANOTICE

In ARC mode, it is necessary to confirm the three points with other motion modes, and
the three points cannot loea line.

(@) Starting point:A and end point © (b} Starting pointA and end point B

Figure 3.9 ARC mode

3.3.3.4 Application Scenarios

The application scenario depends on the trajectory in motion mode, as shiabied 1.

Table 3.1 Application scenario

Motion mode Application scenario

MOVL If the trajectory of playbacks requiredas a straight

line, you can choose MOVL
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Motion mode Application scenario

MOVJ If the trajectory of playback is not requiredt high
speed is required, you can choose MOVJ

JUMP If the movement of two points is required to |
upwards l amountof height, such as sucking u
grabbing, you can choose JUMP

ARC If thetrajectory of playbacks requiredas an arc, sucl

as dispensing, you can choose ARC

3.4 Technical Specifications

3.41 Technical Parameters

Table 3.2 Magician Lite technical parameters

Name MagicianLite

Maximum payload 250g

Maximum reach 340mm

Ji -135°~135

-5°~80°

Motion range
-10°~85°
-145°~145

Repeated positioning & 0.2 mm

accuracy

Power supply 100vV~240VAC, 50/60Hz

Power in 12V/5A DC

Power 60W Max

Communication USB, 10PIN Communication Interface

Software DobotStudiéDobotScratch

Working temperature | -5°C~+45°C

Table 3.3 Magic Box technical parameters

Name Magic Box
Control chip ARM 32-bit CortexM4
Frequency 168 MHz
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Power supply

100V~240V AG 50/60Hz

Power in 12V/5ADC
Working Temperature -5C -45C
Capacity 60W Max

Communication mode

USB virtual seriakeial/Bluetooth

Program language

MicroPython

Software DobotStudio/DobotScratch
Weight 98g
Size 95 mm>x80 mmx21.5 mm

Power interface

4 PIN, 12V/3A DC

Multifunctional

Communication Interface

10PIN, Serial port communication interface

General /0O expand
interface

Green Port4PIN, 3.3V/5V-10, 5V/1A-VCC, Multiplexing Interface
Selfdefine I/Q AD, PWM output 12C etc.

Stepper motor expand

Interface

Yellow port 4PIN, 12V 1A

12V power interface

Red port 2PIN, 12V, 3A max

PWM Value range20Hz~100KHz
Value range: 0OV~5V
ADC .
Accuracy: 12bit
Table 3.4 Power Box technical parameters
Name Power Box
Maximum voltage | 12V/1A DC
Power in 12V/5A DC
Power out 12V/I3ADC
Rated capacity 2500mAH
Minimum
) 2400mAH
capacity
Working
0 ~40
temperature
Size 95 mm>x80 mm»x28.5mm
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Battery energy 27Wh

Power interface Black port 4 PIN, 12V-3A max

3.4.2 Sizes

Figure3.10shows thesizeof Magician Lite andFigure3.11shows the size of the emdounting
hole

Figure 3.10 Size of Magician Lite

-
18170,
Figure 3.11 Size of end mounting hole
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4. Interface Description

4.1 Magician Lite Interface Description

The interfaces of Magiciahite are located on the back of the baBmure 4.1 shows the
interfaces on thbackof thebase andTable4.1 lists the description.

0 DOBOT

‘Communication
Interface

Power

® 6 B B o

® @ © ® 6 ©

Figure 4.1 Interfaces in the base

Table 4.1 Interface description

No. Description

1 Power switch
Short press: Power dviagician Lite

Long presé>3s) Power offMagicianLite

2 Key
Short pressStart running playback program in offline moéte the details
about offline mode, please referd@Working in Offline Mode
Long press(>2s)Start homing procedure, for the details about hom
please refer t6.2Homing

3 Power interface

Connect to power adaptor

4 12V power interface: To supply power to Meigin Lite
5 USB: Connect Magician Lite and your PC
6 10PIN communication interface

Serial communication

The LED indicatoiis locatedonthe basgTable4.2 lists the status description.
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Table 4.2 LED indicator description

State Description

Green On MagicianLite works normally

Yellow On MagicianLite is in the starting status

Blue On MagicianLite is in the offline mode

Blue Blinking Magician Lite is running loming procedure

Red On . MagicianLite is at the limited position
An darmis not cleared

4.2 Magic Box Interface Description

The MagicBox interface consists of 240/multiplexing interfaces as well as communication
interfaces that connestiding rail, corveyor belts, Joystick sensors, and more. As shown in the
figure below

Q 12V Power Interface: provide power for Magician Lite
|

to connect with Magician Lite to connect with joystick module

Communication interface 1- @’» = ﬂ“ 4 ‘ L[] H il ]L - I‘ —@ Communication interface 2-

— —

@ OLED Display

=\ - N 0 Up Button

EIO Interface-PWM,I/0 €D
Interfacesfor sensors, etc

EIO Interface-PWM,I/O
Interfacesfor sensors, etc

. .,....]I

DC Motor/Stepper Motor Interface Q - -

i
®

12voutput @

-
]

Back Button/Reset Button o

® 0 DC Motor/ Stepper Motor Interface

i
[ ]

Power Switch @) © 12voutput

© OkK/Delete Button
(Long press(>5s) to delete file)

9 Down Button

Power Adapter Interf; ses= e
owerncaperinteriace @ J@ DD.D] = E- - —@ Type-C Interface connect with PC
|

°
1
— | i —

| |
12V Power Interface @ @B USB Interface

Figure 4.2 Magic Box interfaces

4.3 Power Box Interface
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Power Adaptor Interface

12V Output

Power Switch
Short press(>3) to power off

Figure 4.3 Power Box interface description

Table 4.3 Power Box LED description

State Description
Flashing In discharge
Waterlights Charging

All on Charging complete

Turn off after all flashing | Low battery, automatic shutdown

The irside and outsidg The temperature of the Power Box is too high or too low. At this time, the P
lights flash alternately Box needs to be left for a period of time until the temperature isritiei working

temperature range

4.4 Multiplexed I/O Interface Description
The addresses of the I/O interfadgesMagic Box are unified Most of I/O intefaces have
multiple functions, taontrol the peripheral equipment.

Figure4.4 shows thecommunicatiorinterfaceon Magic Bax, Table4.4 lists themultiplexed
I/O description.
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ElO4

NRST
EI01
«
.................................... . Urdefined
e 4
v < A
£I03 EIO2 GND

NRST
ElO9 A
» EIO6
o000 0
o000 0
|
EIO10 £08 EIO7

Undefined
v

Figure 4.5 Communication Interface 2

Table 4.4 Magic Box multiplexed 1/0 description

. o Level Whether
Interface Pin Description PWM | Level Input | ADC )
Output Pulling
undefined | - - - - - -
GND ground - - - - -
Generd /O | 3.3V_10m 3.3V/5V_10 )
ElIO1 ) - ) - No pulling
interface A output mA input
s 3.3V_10m
Communication .. Genera 10 | | output 3.3V/5V_10 No ol
- - o pullin
Interface 1 interface mA input peTing
) Pull up
Firmware 3.3V_10m 3.3V_10mA
Reset ) 430R to
reset A output input
3.3V
EIO3 Genera 1/0 | 3.3V_10m| - 3.3V_10mA | - Pull up
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) o Level Whether
Interface Pin Description PWM | Level Input | ADC )
Output Pulling
interface A output input 10K to
3.3V
Generd 1/O | 3.3V_10m 3.3v/5V_10 ]
EIO4 ) - i - No pulling
interface A output mA input
Generd /O | 3.3V_10m 3.3v/5V_10 ]
EIO5 . ) - No pulling
interface A output mA input
5V/1A
5V power - - - -
output
GND ground - - - - -
undefined | - - - - - -
GND ground - - - - -
Generd 1/0 | 3.3V_10m 3.3Vv/5V_10 )
EIO6 ) - ] - No pulling
interface A output mA input
Generd 1/0 | 3.3V_10m 3.3v/5V_10 )
EIO7 ) - ) - No puling
interface A output mA input
] Pull up
Firmware 3.3V_10m 3.3V_10mA
Reset - ] - 430R to
reset A output input
3.3V
Communication
Pull u
Interface 2 Gener&d 1/0 | 3.3V_10m 3.3V_10m P
EIO8 ) - ) - 10K to
interface A output input
3.3V
Generd /0 | 3.3V_10m 3.3Vv/5V_10 )
EIO9 ) - ) - No pulling
interface A output mA input
Generd 1/0O | 3.3V_10m 3.3Vv/5V_10 )
EIO10 ) - ) - No pulling
interface A output mA input
5V/1A
5V power - - - -
output
GND ground - - - - -
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GND 5V EIO16  go15 VCC EIO20
[N 4 GND ) EIO19 GND ElO12
> s « [ 3 4

Portl . - Port5 Swi
f 2 : ; | 4 ; : '
; 4 4
v v 214 ¥ v
GNp 5V  poza  El024 T 218 328 B
GND EIO11 GND veC  EI018 017  GND 5{ EO13
> 4 » « » : «
seeeresedirraseeees O T S Rl S
00| |loooo o0 o000 0000
: sw2 ; ‘ . Port6 Port2
N P 3 1
11A 1_1'3 1 'ZA 128  GND 5V 57021 Elo22
Figure 4.6 Peripheral interface
Table 4.5 Peripheral multiplexed 1/0O description
) Descripti | Level Whether
Interface Pin PWM | Level Input ADC )
on Output Pulling
8Vv~12.6V
Controlled
El012 _3A - - - -
ower
Swi P output
GND Ground - - - - -
8Vv~12.6V
Controlled
EIO11 _3A - - - -
ower
SW2 P output
GND Ground - - - - -
2_1A - - - -
2 1B 8V~12.6V i i i i
STP1 - /0.9A
2_2A output B ) ) B
2. 2B - - - -
Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd

31



@ DOBOT

Dobot MagiciarLite User Guide

4 Interface Description

) Descripti | Level Whether
Interface Pin PWM | Level Input ADC )
on Output Pulling
1 1A - - - -
1_1B - - - -
STP2
1 2A - - - -
1 2B - - - -
GND Ground - - - -
5v Power 5V/1A - - - -
Generd
3.3V_10m _ | 3.3V_10mA Pull up 51K
Portl EIO16 1/0 al . -
) output input to 3.3V
interface
Genera
3.3V_10m 3.3V_10mA Pull up 51K
EIO15 1/0 . -
) output input to 3.3V
interface
GND Ground - - - -
5V Power 5V/1A - - -
Genera
3.3V_10m _ | 3.3V_10mA Pull up 51K
Port2 EIO13 1/0 al.
) A output input to 3.3V
interface
Genera
3.3V_10m 3.3V_10mA Pull up 51K
EIO14 1/0 -
) A output input to 3.3V
interface
GND Ground - - - - -
5V Power - - - - -
Generd
1023 /o 3.3V_10m . 3.3V_10mA N i
a - o pullin
Port3 ) A output input puiing
interface
Genera
3.3V_10m 3.3V_10mA )
El024 I/O - a No pulling
) A output input
interface
GND Ground - - - - -
5V Power - - - - -
Port4
Genera
3.3V_10m 3.3V_10mA )
EIO021 I/O a ) - No pulling
) A output input
interface
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) Descripti | Level Whether
Interface Pin PWM | Level Input ADC )
on Output Pulling
Genera
3.3V_10m 3.3V_10mA )
EI022 /0 - ) a No pulling
. A output input
interface
GND Ground - - - - -
5V/1A
5V Power - - - -
output
Generd 3.3v_10 3.3V_10mA Pull up 51K
. m . m ull u
Ports EI020 /0 - a | - - P
) A output input to 3.3V
interface
Genera
3.3vV_10m 3.3V_10mA Pull up 51K
EIO19 I/O a ) -
) A output input to 3.3V
interface
GND Ground - - - - -
5V/1A
5V Power - - - -
output
Generd 3.3v_10 3.3V_10mA Pull up 51K
. m . m ull u
Port6 EIO18 /0 - a | - P
) A output input to 3.3V
interface
Genera
3.3V_10m 3.3V_10mA Pull up 51K
EIO17 110 a ) -
) A output input to 3.3V
interface
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5. Operation

5.1 Introduction to the DobotStudio
511 Function Modules

You canusethe DobotStudio to control the Magiciafte to accomplish multiple functions
such ageaching & Playback Write & Draw , Blockly graphisprogramming, an&cript control,
as shown irFigure5.1. For detailsrefer toTable5.1.

Teaching & Playback Write & Draw Blockly

Add More

Figure 5.1 The function modules on the DobotStudio page

Table 5.1 The function modules on the DobotStudio page

Function Modules Description

Teaching & Playback Teach MagiciarLite how to move and then record the movement to make
MagicianLite accomplish the recordedovements

Write & Draw ControlMagician Liteto write, draw, oengrave an object using a laser

Blockly UseBlockly to programMagician Litein agraphic programming

environment. It allows the users to drag and drop the blocks onto a workp
to generate executmde just as intuitive anebsyas a block puzzle

Script ControlMagician Liteusing the script commands

Add More Add morecustomfunctionsto manipulateMagician Lite

You can also set the Magicidite by clicking Setting on the DobotStudio pages shown irFigure5.2. For

details,pleaseefer toTable5.2.
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©  General Setting

General
Update

Firmware

Jog
Playback

Write Draw

Default Apply OK Cancel

Figure 5.2 The General Setting page

Table 5.2 The General Setting page

Items Description

General Set a device namand collision detection

Update Set firmware detection frequency and view the current firmware, software
version

Firmware Upgradefirmware

DobotStudio displays different firmware when conrnegtdifferent devices.
When connecting Magian Lite, firmware showMagician Lite firmware . You
can clickConfirm to upgrade firmware.

Jog Set the jogging speedtio

Playback Setspeed ratipJump parameters, handhold teachargl LostStepParam.

Write Draw Set the Write & Dravfunction, such aspeeddatio, pen up offset and pen down
position.

5.1.2 Common Areas of DobotStudio Page
The DobotStudiooffers the following common areas shared by all the function modules to
control the robotic arm.

You can select the liner rail or an eaffector on the BbotStudio page, as shown in
Figureb.3.
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SuctionCup

Figure 5.3 The linear rail and end-effector drop-down list

Table 5.3 The linear rail and end-effector drop-down list

Items Description
. . WhenMagic Box+Magician Litds connectedo a linearail, click this itemto enable
Linear rail .
the rail
End-effector When the enebffector isa suction cup kit, gripper kit, avriting anddrawing kit select
drop-down list the correspondingit in this list

You canalsoperform other operations on the DobotStudio page such as Setting, Home,
Emergency Stop, and viewing the versions, as showigime 5.4.

Figure 5.4 Setting, Home, Emergency Stop, and viewing the versions

Table 5.4 Setting, Home, Emergency Stop, and viewing the versions

ltems Description
. Sd the robotic arm such as firmware upgrade, sensdbase setup. For details, plea
Setting
refer toTable5.2
SetMagician Lite back to its home position
Home Whenthe robotic arntoses step, please press the butterfiooearm torestoreencoder
value.

Emergency Stop Stop the robotic arm if an emergency occurs

View the versiorninformation such as DobotStudio version, firmware versiom,
hardware version

E Switch system language

With theOperation Panelon theDobotStudio page, you can teach the robotic arm to perform
a specific task such as jogging the robotic arm in the Cartesian or joint coordisiate,sgr
controlling a gripper osuction cup, as shown kigure5.5. For detailsplease refer tdable5.5.
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Operation Panel

-

X+

Joint1
Joint2
Joint3

Joint4

[ ] SuctionCup

Figure 5.5 Setting the Operation Panel

Table 5.5 Setting the Operation Panel

Items Description

Coodinate JogMagicianLite by clickingX (X+/-), Y (Y+/-), Z (Z+/-), or R (R+/-) in the Cartesian
jogging coordinate system

Joint jogging JogMagicianLite by clickingJ1+£, J2+F, 33+, or J4+£ in the Joint coordinate system

Whenthe linea rail is enabled (refer tdable5.3), click L+/- to move the robotic arm
along therail.

. Value range0 mm- 1000 mm
Linear control

& NOTE

The rail funcion is only available when connéw Magic Box + Magician Lite

When the engffectoris choseras aGripper, you can set the gripper to open, close, o

Gripper cantrol disable in theGripper drop-down box

Suction cup When the eneffector is chosen asSuction Cup, selectSuctionCupto power on the air
control pump.If unseleted, the air pump is powered off

Set the jogging speed percentage
Default value: 50%
Value range: 1% 100%

Jogging speed
control

5.2 Homing

MagicianLite has been calibrated before being shippedWwhen Magician Lite backs to the
homing position, whiclwill not calibrae accuracyif Magician Lite has been hit or the motor has
lostastep, leading data abnormal, you neeprass the button on forearm to restore encoder value
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Prerequisites

MagicianLite has been powered on.

MagicianLite has been conntad toDobotStudio successfully.
Procedure

Click Home on the DobotStudio page, as showrrigure5.6.

ANOTICE

Please remove the etedfector from MagiciarlLite before homing.

Please ensure that there are no ols$an the workspace during homing.

Figure 5.6 Operate homing

MagicianLite will rotate to the default homing point automatically and the LED indicator on
the basdurnsblue and is blinkingAfter the toming is successful, there is a beep sound and the
LED indicator turns green.

Also, the homing point can be uskefined, you can select a saved point on the
Teachong&Playbackpage and rightlick SetHometo set this saved point as the homing point, as
shown in Figure5.7.

165.1814

1761417

Figure 5.7 Set homing point

5.3 Performing Teaching & Playback Tasks

This topic introduces how to perform a teaching & playback task to suck oagmahll cube.
Because a suction cup kit or a gripper kit is requinedwill explain them first.

5.31 Installing a Suction Cup Kit

Magician Lite has buitn air pump with suction cups the default endffector as shown in
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Figure5.8.

Figure 5.8 A suction cup kit

Procedure

Step1 Insert a suction cup kit into the end’s port, hear a sound indicating that the suction
cup is fixed and complete, as shown in Figure 5.9,

Figure 5.9 Install a suction cup kit

Step2  Connect the air pump’s air tube to the air tube connector of the suction cup kit, as
shown in Figure 5.10.
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Figure 5.10 Install an air tube

5.3.2 Installing a Gripper Kit

An air pumpshould be used witthegripper kit, as shown ifrigure5.11, to open or close the
gripper.

Figure 5.11 A gripper kit

Install the gripperkit to MagicianLite in the same way as the suction cupikinstalled For
details, please refer #3.1Installing a Suction Cup KitFigure5.12 shows the effect of the gripper
kit installation.
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Figure 5.12 The effect of the gripper kit installation

5.3.3 Teaching & Playback Page

The Teaching & Playback page is shownin Figure 5.13 when connect toMagic
Box+Magician Lite. To access it, sele@onnect> Teaching & Playback on theDobotStudio

page.

Figure 5.13 The Teaching & Playback page

You can switchmodebetweenEasy andPro modes, set loop, speedtio, as shown in
Figure5.14.

Figure 5.14 Set Easy/Pro, Loop, Speed
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Table 5.6 Set Easy/Pro, Loop, Speed ratio

Items

Description

Easy/Pro

Click this slider to switctbetweerEasyandPro modes. The default is tlgasy mode

Apart fromall the functons in theEasy mode thePro modeoffersmultiple features such
as the offline mode andultiplexed I/O interface

& NOTE

ThePro mode is only available when connegtMagic Box + Magician Lite.

Loop

Setthe loop that the robigtam plays back the recorded steps
Default value: 1
Value range: 1 999999

Speed

Set the speerdatio when doing playback
Default value: 50%
Value range0%- 100%

Exit

Exit the currenfTeaching & Playbackpage to return to thBobotStudio page

1 In bothEasyandPro modesyou can save points, set tn@tionmode and th pause time
for a save point, as shownHhigure5.15.

Figure 5.15 Set the save points, motion modes and pause time

Table 5.7 Set the save points, motion modes, and pause time

Items Description

+Point Click to create a new save point in thavepoints list
Choose a PTP (point to point) Point mode or ARC Point mode. In the PTPriwmiiet

Move mode you can select MOVJ, MOVL, or MP mode while the ARC Point mode requires a
second pointirPoint and a finish pointoPoint as well as the start point set via the PT
Point mode

Pausdime Set thepause time for a savingpint
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1 InbothEasyandPro modesyou can edit a highlightedsapoint such as copy, paste, cut,
switch between otion modes, modify name and coordinates, as showigire5.16.

Figure 5.16 The Save points list

Table 5.8 The Save points list

Items Description

A right-click mouse In the rightclick popup menu you can edit a highlighted save point such as copy
operation paste, cut, insert, and delete, as showFiguire5.16

A doubleclick mouse | Doubleclicking a cell to modify its value
operation

1 Pro mode: To enter thBro mode from the currerifasy mode click theEasyPro slider,
as shown irFigure 5.17. Apart from all he funcitons in the defaulEasy mode, thePro
mode allows the robotic arm to run a save point each tatectoststes, workin offline
mode and perfornthe multiplexed I/O interfaceFor details, refer tdable5.9.

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
43




0 DoBOT Dobot MagiciarlLite User Guide 5 Operation

Figure 5.17 The Pro mode of the Teaching & Playback function

Table 5.9 The Pro mode of the Teaching & Playback function

No. Description

1 StepRun: run a save poireach time in th&ave pintslist. Before clickingStepRun please select
a savegoint

> Download: download theSave poins list to MagicianLite or Magic Boxfor workingin offline
mode For details, se8.4Workingin Offline Mode
Check Lost Step: MagicianLite detects if loststeps occur in its movemenihe default threhold
is 8° Value range: 8%15? You can set ththresholdby selectingSetting > Playback >
LostStepParam

3 If Check Lost Stepis selected, the robotic ametects if the stepper matolose steps when
moving. If urseleced, nodetectionis performed
If MagicianLite detects losstepsijt stops workingandits LED indicatorturns red. In thisase,
click Hometo get a correct reference position

4 Multiplexed 1/O interface : controlMagicianLite via the I/O interfaces such agning on or off
the air pump

5.34 ARC Motion Mode

Application Scenarios

TheARC motion modeaequiresthree points in an arto complete tharc movemenfprocess
In the ARC motion mode, mly the second point and end point aevedwhile the start point is
determined by the other modes.

Prerequisites

MagicianLite has beempowered on and connected to your computer.
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Procedure

ANOTICE

Note the following rules when saving points to prevent the robotic arm from working
outside its normal workspace.

Any two points cannot coincide.
Thethree pointgannot be inhe same straigtine.

The arc trajectory cannot excetbe MagicianLite normal worlspace

For examplethe pointsA, B, and C are on the arc. Point A is the start point; Point B is the
second point; Point C is the gmuint, as shown ifrigure5.18.

B

Figure 5.18 The arc trajectory

Step1 Click Teaching & Playback.
TheTeaching & Playbackpage is displayed.
Step 2  Save the start point A.

1. SelectMOVJ motion mode in the Save Point area.

2. Click I to display theperation Panel as shown irfrigure5.19.

Figure 5.19 Display the Operation Panel
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Set the jogging speed percentagé@mn theOperation Panel

Jog Magician Lite in the Cartesian or Joint coordinate system to move the
robotic arm to docation called position A.

Click +Point to save the coordinate corresponding to the position A, as shown
in Figure5.20.

Figure 5.20 Save the start position A

Step3  Save the second point B and the endpoint C.

1.
2.

SelectcirPoint to save the second point in tBave Poinarea.

Jogging Magican Lite in the Cartesian or Joint coordinatgstem to move the
robotic armto the second position B as required.

Click +Point to save the coordinate corresponding to the position B. In this case,
the DobotStudio automatically changes the motion mottERoint to get ready
to save the end position.

Jogging Magiciarlite in the Cartesian or Joint coordinate system to nibee
robotic armto the end position C as needed.

Click +Point to save the coordinates corresponding to the posiiand C, as
shown inFigure5.21.

Figure 5.21 Save the second position B and the end position C
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Step3  Set the percentage of spdedplaybacksuch a$0.
Step4 SetlLoopto 2.

Step 5 Click Start. Magician Lite performs the sequence of ARC trajectory as taught from
its memory system, movinfgom positions A through C, as shownHigure5.22.

TN 2n

Figure 5.22 Move the small cube in the ARC motion mode

5.3.5 Teaching & Playback Example

Application Scenarios

You canusethe Teaching & Playback function module to manipuldfagician Lite to
accomplish different tasks such as transportation or intelligent sort. This topic introduces how to
move small cubesom position A to Bin the JUMP motionmode.

Prerequisites

MagicianLite has beempowered on and connected to your congput

A suction cup kit habeen installedFordetails, se®.3.1lInstalling a Suction Cup Kit
Procedure

Step1 Choose SuctionCup as the end-effector on the DobotStudio page, as shown in
Figure 5.23,
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Step 2

Step 3

Teaching & Playback Write & Draw Blockly Script

Add More

Figure 5.23 Choose SuctionCup as the end-effector

Click Teaching & Playback.
TheTeaching & Playbackpage is displayed.

Save the start point A,

1. Putasmal cube on the work surface near the suction cup Kkit.

2. Select theMOVJ motionmode in theSave Pointirea.

3. Click I to display thelperation Panel as shown irrigure5.24.

Figure 5.24 Display the Operation Panel

4. Set the jogging speed percentagéQ@mn theOperation Panel
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2 Jog Setting

General JogSpeed

JogSpeedRatio

Update
b LinearRailSpeedRatio

Firmware

Jog

Playback

Write Draw

Default OK Cancel

Figure 5.25 Set jogging speed ratio

5. Jog Magician Lite in the Cartesian or Joint coordinate system to move the
suction cup close enough to the small cube for pickipgFor example, the
suction cup reaches this location called position A.

6. SelectSuctionCup on theOperation Panelto turn on the air pump to pick up
the small cube.

7. SetthePauseTimeto 1 secondn the Save Poinarea.

8. Click +Point to save the coordinate corresponding to the position A, as shown
in Figureb.26.

Figure 5.26 Save the start position A
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Step 4  Save the endpoint B.
1. Sele¢ the JUMP motion moddn thesaving mint area.
& NOTE

To change the jogging speed percentage, drag the speed slider.

2. Setthelifting height(JumpHeight) andthe maximum liftingheight(Z Limit )
by slecing Setting > Playback> JumpParam, as shown irrigure5.27.

©  Playback Setting

General SpeedRatioParam JumpParam Handhold Teaching LostStepParam

Update JumpHeight 20.00

JumpSetting

Firmware Z Limit 100.00

Jog
Playback

Write Draw

Default OK Cancel

Figure 5.27 Jump parameters

3. JoggingMagician Lite in the Cartesian or Joint coordinate system to move the
small cube to thendposition B as required.

4. UnselectSucktionCup to turn off the air pump to release the small cube.

5. Click +Point to save the coordinate corresponding to the positicasBhown
in Figureb.28.
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Figure 5.28 Save the end position B

Step 5 Set the percentage of speed for playback, such as 50.

2 Playback Setting

General SpeedRatioParam JumpParam Handhold Teaching LostStepParam
Ratio 50

Update .
¥ LinearRailSpee

Jog

Playback

Write Draw

Default OK Cancel

Figure 5.29 Set the speed ratio of the playback

Table 5.10 Set the Playback

Items Description

SpeedRatiBaram| Setspeedatio of Magician Lite and linear rail

JumgParam Sd the Jump height and Z limit, whiare requiredn the JUMPmotionmode

Handhold Enable or disableandhold teaching.

Teaching Automatically savea point when releasingeéhunlock buttoror pressing this button
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Items

Description

LostStepParam

Setthelost-step checking threshqlthe default threshold is 8° Value range: 8%15°

Step 6 Set Loop to 2.

Step 7  Place the small object back to position A, and click Start. Magician Lite performs

the sequence of JUMP trajectory as taught from its memory system, moving the small

cube from positions A through B.

Figure 5.30 Move the small cube in the JUMP motion mode

5.4 Working in Offline Mode

Magician Lite and MagiBox support offline mode, they download a saving list and perform
it without keeping the USB connection. We will take Magic box as an example in this chapter.

Prerequisites

1 Magic Box+MagicianLite hasbeenpoweredon.

1 Magic Box+MagicianLite hasbeenconrectedto the DobotStudio.

1 The pointshavebeensaved

Procedure

Step 1  Click the Easy/Pro slider to enter the Pro mode on the Teaching & Playback page.
Step2  Click Download.

The Quedion dialog box is displayed asking if you want Magicianlite to
automatically to go &ck to itshoming pointoefore performing the save points in the
offline mode, as shown iRigure5.31
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Figure 5.31 Click Download

Step3 Click OK.

The Name dialog box is displayel, input the name oflownload savepoints, and
click Download as shown irFigure5.32.

Figure 5.32 The process bar at the bottom of the DobotStudio page

Step 4 Disconnect the DobotStudio from Magic Box+Magician Lite or the USB cable

between Magic Box and your computer.

Step 5 Find the download save points in the path PlayBack in Magic Box, click the OK
button on Magic Box to perform downloaded save points

ANOTICE
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When connecting only Magician Liteae points are downloaded to Magician Lite, you
have to disconnect thBobotStudiofrom Magician Lite or the USB cable between
MagicianLite and your computeand then press thittonKey on the base of Magician
Lite to perform thedownloaded save points

5.5 Writing and Drawing
Figure5.33 shows the process of writing and drawing.

Start

Install a writing kit

Connect the DobotStudio

Import an image file and
set writing parameters

Adjust the position of
the pen nib and start
to write

End

Figure 5.33 The process of writing and draw

5.51 Installing a Writing and drawing Kit
A writing and drawig kit consiss of apen anda pen holder. For detailed steps, see below.
Step 1  Install a pen in the pen holder.

Step 2 Insert the writing and drawing kit to the end of Magician Lite, hear a sound indicating

that the writing and drawing kit is fixed and complete, as shown in Figure 5.34.
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Figure 5.34 Install a writing and drawing kit

& NOTE

When using the pen for the first time, unscrew the suction tube inside the pen,
and then replace it with ttiek tube that came with the box. After replacement,
keep the pen straight down for 2 minutes to usksitshown irFigure5.35.

Figure 5.35 Change ink-straw

If you want toabsorbink, please remove perap and rotatsuction tubeto
absorbink as showrn Figure5.36.

Figure 5.36  Absorb ink
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Step 3  Position a sheet of paper on the work surface within the workspace of Magician Lite.
5.5.2 Connecting the DobotStudio

Step1 Launch the DobotStudio, and select device type and COM port (take Magician Lite
as an example), and then click Connect. as shown in Figure 5.37

>
¥

Teaching & Playback Write & Draw Blockly Script

Add More

Figure 5.37 Connect Magician Lite

Step2  Click Write & Draw, as shown in Figure 5.38.

Teaching & Playback Write & Draw

o

Add More

Figure 5.38 Click Write & Draw

Step3  Choose Pen as the end-effector on the Write & Draw page, as shown in Figure 5.39.
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Figure 5.39 Choose Pen as the end-effector

5.5.3 Importing Image Files and Setting Writing Parameters

Whenperforming a write & draw taska builtin or custom image file is required. Only a PLT
or SVG image carbe used The builtin file is locatedin the directorylnstallation Directory
\DobotStudio\config\prefab\systemsource

Prerequisites
A PLT or SVG image filehasbeen created
Procedure

Step1  Click Write & Draw on the DobotStudio page, as shown in Figure 5.40,

Teaching & Playback Write & Draw

o

Add More

Figure 5.40 Click Write & Draw
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Step2 Import an image file using one of the following methods.

ANOTICE

The impoted image should be placed within the annular area dWtite & Draw page,

as shown irFigure5.41. If not, the robotic arm reaches its limited position and cannot
draw or write. In this case, the image is highlighted with doeder, as shown iRigure
5.42.

Figure 5.41 The PLT or SVG image is located within the annular area

Figure 5.42 The PLT or SVG image is located outside the annular area

1 Click Openon theWrite & Draw page to import a buiih PLT or SVG image file from
the DobotStudio installation directory
InstallatonDirectory\DobotStudio\config\prefab\systemsource as shown irfrigure
5.43. You can also import your custom PLT or SVG image file.
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<| vy bmp png jpg ph dst | |

Wi

Figure 5.43 Open a PLT or SVG system image file

Issue V1.9.1202004-14)

User Guide

Copyright© Yuejiang Technologfo., Ltd

59



0 DoBOT Dobot MagiciarlLite User Guide 5 Operation

1 Click a shape in thinput Shapesarea as shown irrigure5.44.

Figure 5.44 Insert a system image file

1 Click Input Textson theWrite & D raw pageto inputtexts, and set its style, and then click
OK to display thdaexton the annular areas shown irfrigure5.45.

Figure 5.45 Input text

1 Click Opento importan image file such as BMP, JEPG, or PNG to convert this image to
its corresponding SVG filthat the DobotStudio supports, as showFigure5.46. Once
this imageis imported the SVG Converter dialog box is displayed, as shownHRigure
5.47. In this dialog box, drag the slider to set theckland white threshold, and click
Convert Bitmap To SVG to perform the convei@n, and then cliclPlot to Main Scene

to display the converted SVG file on the annular area oiMtiee & Draw page.
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Figure 5.46 Import an image

O Svg Converter

0 DOBOT

Note that only laser kit
support original format.If you
want to use pen or any other
servo driven kit,please convert
bitmap into SVG path.

Figure 5.47 Convert an image to SVG

ANOTICE

After imageis convertedo SVG if there aresinglecolorsandfewer lines intheimage
you need to adjushreshold, otherwisghe imagecan notbe uploaded to DobStudio.

©  Svg Converter

© Error

Note that only laser kit
support original format.If you
want to use pen or any other
servo driven kit,please convert
bitmap into SVG path.

Figure 5.48 Error tip
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Step3  Set the writing parameters.

1. Click Setting on theWrite & Draw page, as shown iRigure5.49.

Figure 5.49 Click Setting

2. Click Write & Draw to set ArmSpeedRatio (%), PenUpOffset (mm),
PenDown(mm), as shown ifrigure5.50.

© Draw Setting

General ArmSpeedRatio

Update

Default OK Cancel

Figure 5.50 Setting the parameters of the Write & Draw function

5.5.4  Adjust the Position of the Pen Nib
Procedure
Step 1  Raise and lower the position of the pen nib.
Press and hold thenlock button on the Forearm to moMeagicianLite to raiseand
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lower the pen nib until it slightly squeezik®e paper. You can also jog the robotic
arm in the Cartesian or Joint coordinate system to slowly pull the Z axis d@awvn to
suitablevertical position for writing, as shown Figure5.51.

Figure 5.51 Adjust the position of the pen nib

& NOTE
The point marked by a red box, as showifrigure5.52, corresponds to thgodtion of
thewriting and drawing kibf MagicianLite. This pointchanges its positionnty within
the annular area when the robotic arm moves.

Figure 5.52 The point corresponding to the laser kit of the robotic arm

Step2  Click AutoZ on the Write & Draw page to obtain and save the current value of the

Z axis.
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Once this step is complete, the next time you start to write, directly import a PLT or
SVG image file without adjusting the position of the pen nib, and click SyncPos, and
then click Start to start writing on the paper, as shown in Figure 5.53.

DobotMagician
.

-

Figure 5.53 Lock the height of writing

& NOTE

The value otheZ axisis thePenDownparameter. This parameter danseby selecting
Setting> Write Draw > PenDownon theWri te & Draw page, as shown irigure5.54.
If the effectof writing is not atisfactory, slightly raise and lower the height ofwhéing
and drawing kior directly change the \ae of PenDown

© Draw Setting

General

Update

Firmware

lels]
Playback

Write Draw

Default OK Cancel

Figure 5.54 The PenDown parameter

Step3  Click SyncPos.

MagidanLite automatically moves above the positi®e(Down) of the start point
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of the text.
Step 4  Click Start to start writing on the paper.
When writing, clickPauseto pause the writing argtop to hdt the writing.
& NOTE

You can clickDownloadto download the filéo Magic Box or Magician Lite to perform
in offline mode. For the detail, please refebtdWorking in Offline Mode

5.6 Operating Blockly

Blockly is a programming platfornfor Magician Lite based on Google Blocklyrou can
program through the puzzle format, which is strd@ard and easy to understand.

Prerequisites
Magic Box +MagicianLite has been powered on.
Magic Box +MagicianLite has been connected BmbotStudiosuccessfully.
Procedure
Step1 Click Blockly on the DobotStudio page.
TheBlockly page is displayed.
Step 2 Drag the blockly module on the left pane of the Blockly page to program, as shown

in Figure 5.55.

Loaps
Math
Text
Lists.

vonro x N ¥ o0 2 vED

Colour

Variables

Functions MoveTo X v ol 7 i

[¥ DobotAP| Delaytime WEY s
 Deerime fEY

Basic
Config
Motion
1o
Additional

Figure 5.55 Blockly graphics programming

Table5.11 lists the description of blockly module.

Table 5.11 Blockly description

No. Description

1 The selectionarea of blockly module, includin
logistic, loop, math, and Dobot API. You can progr

by dragging them to the window

2 The window of blockly programming
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No. Description

3 The running log of MgicianLite

4 The corresponding codes of the blockly module on
programming window

The demo irFigure5.55is described as follows.
1. Set the engffector asGripper .
2. Set the loop number as 3 and make thexi& move bacland forth 3 times.
3. Setthe pause time as 3
Step3  Click Save on the Blockly page.
The Saving Blockly file page is displayed.
Step 4 Input the user-defined name and the saving path, and click Save. The default path of

the programming file is Installation directory/DobotStudio/config/bystore. Please
replace the path based on site requirements.

Step5 Click Start on the Blockly page, and Magician Lite will move according to the
program.

& NOTE

You canalso click Download to download Blockly file to Magic Box to perform in
offline mode, for the details, please refebtdWorking in Offline Mode

5.7 Scripting

You can controlMagician Lite over scripting.Magic Box supports various API, such as
velocity setting, motion modsettirg, and I/O configurationwhich can be called by users during
secondary development

The download path is https://www.dobot.cc/downloadcenter/dotmodgiciarn
lite.html?sub_cat=187#swudownload.

Prerequisites
Magic Box +MagicianLite has been powered on.
Magic Box +MagicianLite has been connected BmbotStudiosuccessfully.
Procedure
Step1  Click Script on the DobotStudio page.
The Script page is displayé
Step2  Write a script.

You cancall theinterfaceby doubleclicking on the left pane of thBcript page the
corresponding interface will be displayed on the middle pane, as shdviguire

5.56. You can also cIiclﬂ icon onthe corresponding interface to view the way

Issue V1.9.12020:04-14) User Guide Copyright© Yuejiang Technologfo., Ltd
66



https://www.dobot.cc/downloadcenter/dobot-magician-lite.html?sub_cat=187#sub-download
https://www.dobot.cc/downloadcenter/dobot-magician-lite.html?sub_cat=187#sub-download

0 DOBOT

Dobot MagiciarLite User Guide 5 Operation

how to set the parameteiidhe scripting examples (including Jog, PTP) can refer to
Installation directoryDobotStudio/config/ststord.

pallet (row:11,cok)

00,200,200, 200, 200,200, 200)
00,200,200, 200)

i, dType.PIBMode.PIEMOVLEYZMods, X+moveX, y+move
Flag

Figure 5.56 Write a script

Step3  Click Save on the Script page.
TheSaving Scrip Filgpage is displayed.
Step 4  Input the user-defined name and the saving path, and click Save.
The default path of the script is Installation directory/DobotStudio/config/ststore.
Please replace the path based on site requirements.
Step S  Click Start, and Magician Lite will move according to the script file.
The running log wilbe displayed on the lower pane of 8&ipt page for checking.
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