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Disclaimer
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with technical guidance from professionals. Even if follow this document or any other related
instructions, damages or losses may happen in the using process. Dobot shall not be considered as
a guarantee regarding to all security information contained in this document.

The user has the responsibility to make sure following the relevant practical laws and
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Preface

Purpose

This document describes the working principle, technical specifications, connection and
functions of Dobot Magician, making it easy for users to fully understand and use it.

Intended Audience
This document is intended for:
*  Customer Engineer
*  Sales Engineer
* Installation and Commissioning Engineer

*  Technical Support Engineer

Change History
Date Change Description
1 August, 2023 Update the acquisition path of 3D printing slice file
8 December, 2022 Update software operations according to latest UI
interface (V2.3.1)
Add wiring description of stick controller kit
27 May, 2022 The first release

Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol Description

f Indicates a hazard with a high level of risk which, if not
DANGER

avoided, could result in death or serious injury

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

injury, robotic arm damage

f Indicates a potentially hazardous situation which, if not
NOTICE avoided, can result in robotic arm damage, data loss, or

unanticipated result

LANOTE Provides additional information to emphasize or

supplement important points in the main text
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1. Security Precautions

This topic describes the security precautions that should be noticed when using this product.

Please read this document carefully before using the robotic arm for the first time. This product

needs to be used in an environment meeting design specifications. You cannot remold the product

without authorization, otherwise it could lead to product failure, and even personal injury, electric

shock, fire, etc. The installation personnel, operators, teaching personnel, and programmers of the

robotic arm must read this document carefully and use the robotic arm strictly according to the

regulations of this document strictly.

1.1 General Security

ADANGER

Robotic arm is an electrical equipment. Non-professional technicians cannot modify the

wire, otherwise it is vulnerable to injury the device or the person.

The following security rules should be followed when using the robotic arm.

You should comply with local laws and regulations when operating the robotic arm. The
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 security precautions.

Please use 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 operating and maintaining the robotic arm, the personnel responsible for the
installation, operation and 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 cleaning the robotic 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.

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

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

DO NOT let children play with the robotic 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 of the robotic arm while running, to avoid bruising
or pinching.

Be careful during the robotic arm carrying or installing. Please follow the instructions on

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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the packing box to put down the robotic arm gently and place it correctly in direction of

arrow.

Commissioning of the incomplete machine is prohibited until it has been installed in a
machine and the whole machine complies with the provisions of the Machinery Directive
(2006/42/EC).

It is prohibited to modify or remove the nameplates, instructions, icons and marks on the

robotic arm and the related equipment.

Please refer to Dobot Magician User Guide along with the packing box before using.

1.2 Precautions

Please make the Dobot Magician in the workspace with a 45° angle between the Forearm
and Rear Arm (as shown in Figure 1.1) before starting up. If the LED indicator turns red

after starting up, it indicates that the Dobot Magician is at a limited position. Please make

the Dobot Magician in the workspace.

Figure 1.1 The Forearm and Rear Arm position

Dobot Magician will move slowly to the specific position when shutdown. DO NOT put
hands into the workspace of the Dobot while running, to avoid bruising or pinching. Only
once the LED indicator completely turns off, the Dobot Magician can be powered down.

If the coordinates of the Dobot Magician shown on DobotLab are abnormal, please press
the Reset button on the back of the base to reset Dobot Magician or click Home on

DobotLab to perform homing.

*  During resetting, Dobot Magician will disconnect from the PC automatically and the
LED indicator on the base turns yellow. About 5 seconds later, if the LED indicator

turns green, it indicates that the reset is successful.

*  During homing, Dobot Magician will rotate clockwise to the limited position and
then return to the homing point automatically, and the LED indicator on the base
turns blue and is blinking. After homing, if there is a beep sound and the LED

indicator turns green, it indicates that the homing is successful.

Please turn off the Dobot Magician completely first before connecting or disconnecting
external equipment, such as Bluetooth, WIFI, stick controller, infrared sensor, color

sensor, etc. Or, it causes damage to your device.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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*  Please wear the lasing protective eyeglass when using the laser module. Please protect
your eyes and skin from the laser.

*  The heating rod will produce high temperature up to 250°C when you use the 3D printing
module. Please be careful.

*  Please DO NOT operate or turn off Dobot Magician when burning firmware, to avoid

machine damage.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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2. Introduction

2.1 Overview

Dobot Magician is a multifunctional desktop robotic arm for practical training education,
supporting teaching and playback, blockly programming, script programming, writing and drawing,
laser engraving, 3D printing, etc. It also supports secondary development by various extensible /O

interfaces.

2.2 Appearance

Dobot Magician consists of a base, rear arm, forearm, and end-effector, etc. Figure 2.1 shows

the appearance.

Rear Arm
Forearm
End-effector —___ Power button
— P
- Base

LED indicator

Figure 2.1 Appearance of Dobot Magician

2.3 Working Principle

This section describes the workspace, principle, size and technical specifications of Dobot

Magician.

2.31 Workspace

Figure 2.2 and Figure 2.3 shows the workspace of Dobot Magician.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Figure 2.2 Workspace of Dobot Magician (1)
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Figure 2.3 Workspace of Dobot Magician (2)
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2.3.2 Coordinate System

Dobot Magician has two types of coordinate system, the joint one and the Cartesian one, as

shown in Figure 2.4 and Figure 2.5 respectively.

Origin Coordinate (0,0,0)

Figure 2.5 Cartesian coordinate system

Joint coordinate system: The coordinates are determined by motion joints.

¢ If the end-effector is not installed, Dobot Magician contains three joints: J1, J2 and
J3, which are all rotating joints. The positive direction of these joints is counter-

clockwise.

¢  If the end-effector with servo is installed, such as suction cup kit, gripper kit, Dobot
Magician contains four joints: J1, J2, J3 and J4, which are all rotating joints. The

positive direction of these joints is counter-clockwise.
Cartesian coordinate system: The coordinates are determined by the base.
¢  The origin is the center of the three motors (rear arm, forearm, base).

¢ The direction of X-axis is perpendicular to the base forward.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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*  The direction of Y-axis is perpendicular to the base leftward.
*  The direction of Z-axis is vertical upward, which is based on the right hand rule.

*  The R-axis is the attitude of the servo center relative to the origin of the robotic arm,
of which the positive direction is counter-clockwise. The R-axis only exists once the

end-effector with servo is installed.

2.3.3 Motion Function

The motion modes of Dobot Magician include Jogging, Point to Point (PTP), ARC.

2.3.3.1 Jogging Mode

Jogging mode is the mode jogging Dobot Magician along the Cartesian coordinate system or

Joint coordinate system when teaching.
Cartesian coordinate system mode

¢  Click X+, X- and Dobot Magician will move along X-axis in the negative or positive

direction.

*  Click Y+, Y- and Dobot Magician will move along Y-axis in the negative or positive

direction.

*  Click Z+, Z- and Dobot Magician will move along Z-axis in the negative or positive

direction.

*  Click R+, R- and Dobot Magician will rotate along R-axis in the positive or negative

direction.

ANOTICE

If the end-effector with servo is installed on the Dobot Magician, the R-axis will move
together with Y-axis, to make sure that the terminal posture relative to the origin stays

constant.

Joint coordinate 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- and control the forearm motor to rotate in the negative or positive

direction.

¢ Click J4+, J4- and control the servo to rotate in the negative or positive direction.

2.3.3.2 Point to Point (PTP)
PTP mode, which means point to point movement. supports MOVJ, MOVL and JUMP. The

trajectory of playback depends on the motion mode.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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*  MOVIJ: Joint movement. From point A to point B, each joint runs from initial angle to its
target angle, regardless of the trajectory, as shown in Figure 2.6.

MoVJ

MOVL

A

Figure 2.6 MOVL & MOVJ mode

*  MOVL: Rectilinear movement. The joints perform a straight-line trajectory from point A
to point B, as shown in Figure 2.6.

¢ JUMP: From point A to point B, the joints move in MOVJ mode, of which the trajectory
looks like a door, as shown in Figure 2.7.

1.  Move up the lifting Height in MOVJ mode.
2. Move horizontally to a point that is above B by Height.
3. Move down to point B.

Height

Figure 2.7 JUMP mode

2.3.3.3 ARC

The trajectory of ARC mode is an arc, which is determined by three points (the current point,
any point on the arc and the end point), as shown in Figure 2.8.

ANOTICE

In ARC mode, it is necessary to confirm the three points combined with other motion

modes, and the three points cannot be in a line.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Al

{a) Starting poini:A and end point C

{b} Starting point:A and end point B

Figure 2.8 ARC mode

2.3.3.4 Application Scenarios

The application scenario depends on the trajectory in a motion mode, as shown in Table 2.1.

Table 2.1 Application scenario

Motion mode Application scenario

MOVL If the trajectory of playback is required as a straight line, you can select MOVL

MOVIJ If the trajectory of playback is not required but high speed is required, you can
select MOVJ

JUMP If the movement of two points is required to lift upwards by amount of height,
such as sucking up, grabbing, you can select JUMP

ARC If the trajectory of playback is required as an arc, such as dispensing, you can
select ARC

2.4 Technical Specifications

2.41  Technical Parameters

Table 2.2 Technical parameters

Name Dobot Magician

Maximum payload 500g

Maximum reach 320mm

Motion range Base - 90°~+90°
Rear Arm 0°~85°
Forearm - 10°~+90°
End-effector rotation - 90°~+90°

Maximum speed (with 2509 Rotational speed of Rear arm, Forearm and base 320°s

Issue V2.3.1 (1 August, 2023)
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payload) Rotational speed of servo 480°/s
Repeated positioning accuracy | 0.2mm

Power supply 100V-240V AC, 50/60Hz

Power in 12V/7ADC

Communication USB, WIFI, Bluetooth

110 20 extensible I/O interfaces

Software DobotLab

Working temperature -10°C~60°C

2.4.2 Dimensions

Figure 2.9 shows the size of Dobot Magician and Figure 2.10 shows the size of the end

mounting hole.

Figure 2.9 Size of Dobot Magician

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Figure 2.10 Size of end mounting hole
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3. Robot Connection

This section describes how to connect the Dobot Magician and power it on/off .

3.1 Connecting Cables to Dobot Magician
Step1 Connect the Dobot Magician to your computer with the supplied USB cable, as
shown in Figure 3.1.

Step 2 Connect the Dobot Magician to the power source with the supplied power adapter,

as shown in Figure 3.1,

Figure 3.1 Connect the Dobot Magician to your computer

3.2 Powering on/off Dobot Magician

*  Power on: align the Dobot Magician into its neutral position with its Forearm and Rear
Arm constructing a 45-degree angle, and press down the power button in the base, as
shown in Figure 3.2. Once the robotic arm is powered on, the LED indicator turns yellow,
and all the stepper motors lock. And then wait about seven seconds, a short beep sound
will be heard, and the LED indicator turns from yellow to green. Now the Dobot Magician

is powered on.

ANOTICE

If the LED indicator is red after the Dobot Magician is powered on, it means that the

robotic arm reaches its limited position. To return to the workspace, press and hold the
unlock button 3 on the forearm to move the robotic arm to another desired position.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
12




0 DOBOT Dobot Magician User Guide (DobotLab-based)

Figure 3.2 Gesture of Dobot Magician before power-on

*  Power off: When the LED indicator is green, press down the power button to turn off the
robotic arm. In this case, the forearm moves slowly to the rear arm while the angle

between them becomes small. Finally, the two arms reach a specific position.

ANOTICE

Watch your hand during the shutdown process.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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4. Interface Description

4.1 Interface Board

The interfaces of Dobot Magician are located on the back of the base and the forearm

respectively. Figure 4.1 shows the interfaces on the back of the base, and Table 4.1 lists the

description.
' . ] N
P tepperi swi
0 DOBOT e = .
€
L)
Reset Key Communication UsB Power
Interface
®© 60 g B @ s
\ A A A A /
1 2 3 4
Figure 4.1 Interfaces in the base
Table 4.1 Interface Description
No. Description
1 Reset key: Reset MCU program
During resetting, the LED indicator on the base turns yellow. About 5 seconds later,
if the LED indicator turns green, it indicates that the reset is successful
2 Functional key:
. Short press: Start running offline program
. Long press for 2 seconds: Starting homing procedure
3 Communication interface/UART interface: Connect with Bluetooth, WIFI and so on
The Dobot protocol is adopted.
4 USB interface: Connect with PC
5 Power interface: Connect with power adaptor
6 Peripheral interface: Connect with air pump, extruder, sensor and other peripheral
equipment. For details about peripheral interfaces, see Table 4.2

Table 4.2 lists the description on peripheral interface.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Table 4.2 Peripheral interface description

Interface Description

SW1 Power interface of air pump; output 12V of controllable power

SW2 Output 12V of controllable power

Stepperl User-defined stepper interface; extruder interface (3D printing mode)

Stepper2 User-defined stepper interface

GP1 Signal interface of air pump; color sensor interface; infrared sensor interface;
user-defined general interface

GP2 User-defined general interface

Figure 4.2 shows the peripheral interface on the forearm, and Table 4.3 lists the description of
the peripheral interfaces.

® ONONONE)

Sw4

Y

ANALOG SW3 GP5 GP4 GP3

®

Figure 4.2 Peripheral interface in the Forearm

Table 4.3 Peripheral interface description

No. Description

1 GP3, End-effector interface; R-axis servo interface; user-defined general interface

2 GP4, Auto levelling interface, user-defined general interface

3 GP5, Signal interface of laser engraving; user-defined general interface

4 SW3, Hot end interface (3D printing mode); Output 12V of controllable power

5 SW4, Fan interface (3D printing mode); Power interface of laser engraving; Output
12V of controllable power

6 ANALOG, Thermistor interface (3D printing mode)

4.2 LED Indicator

The LED indicator is located on the base, Table 4.4 lists the description on its status.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Table 4.4 LED indicator description

Status Description
Green On Dobot Magician works normally
Yellow On Dobot Magician is in the starting status
Blue On Dobot Magician is in the offline mode
Blue Blinking Dobot Magician is running homing procedure or auto levelling
Red On . Dobot Magician is at the limited position
. Alarm is not cleared
. Connection of 3D printing kit is abnormal

4.3 Multiplexed I/O Interface

The addresses of the 1/O interfaces in Dobot Magician are unified. Most of I/O interfaces have
multiple functions. You can obtain the level output and input through I/O interfaces to control the
peripheral equipment.

4.3.1 Multiplexed Base 1/O Interface

4.3.1.1 Multiplexed UART Interface

Figure 4.3 shows the UART interface on the base, Table 4.5 lists the description on multiplexed
I/O interfaces.

EIO1B

¥ b |
EIO20 EI01%

Figure 4.3 UART interface
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Table 4.5 Multiplex I/O Description

) - ) Whether pull up
Pin Description Level output PWM | Level input ADC
or pull down
5V - 5V/1A output - - - -
GND Ground - - - - -
3.3V_20mA .
E2 (EIO18) | - - - - No pulling
output
3.3V/5V_20mA Pullup 1M to
El (EIO19) | - - - . -
input 3.3V
3.3V_20mA Pullup 1M to
nRST Hardware reset | - - ) -
input 3.3V
STOP KEY 3.3V/5V_20mA Pull up 10K to
(E1020) input 3.3V
. 3.3V/5V_20mA Pull up 1M to
RX UART receive - - . -
input 3.3v
3.3V/5V_20mA .
TX UART send - - No pulling
output
5V - 5V/1A output - - - -
GND Ground - - - - -

4.3.1.2 Multiplexed Peripheral Interface Description
Figure 4.4 shows the peripheral interface on the base, and Table 4.6 lists the multiplexed I/O

description.
ElO10 EIO11  END12 EIO16
b A 4 A
GND REV BWM ADC 5 14 5 1B 5 24 5 28 GND VALVE
b A A 4 A A 4 4 A 4
i E_J 2 o
eeo o e eeo o e [e—e]
L[] L
eeoeoe eeeoe LI
008 50 S SO SN SO ORI S 10
F r v v r ¥y | LA |
GND  REV PWM ADC 4 1A 4 1B 4 2A 4_28 GND PUMP
E Oy ¥ v
EI013 ED14 EID1S5 EMD17

Figure 4.4 Peripheral Interface
Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Table 4.6 Multiplexed I/O Description

Whether pull
. L Level Level
Interface | Pin Description PWM | ADC up or pull
output input
down
VALVE 12V/I1A
SW1 (E1016) output
GND Ground - - - - -
PUMP 12V/1A
SW2 (E1017) output
GND Ground - - - - -
5 1A - - - -
5 1B - - - -
Stepperl Default
5 2A phase - - - -
voltage and
5 2B - - - -
current:
4_1A 12V/0.9A - - - -
418 output i i i i
Stepper2
4 2A - - - -
4 2B - - - -
3.3Vv/5V
ADC - Pull up 1M to
- - - 20mA
(E1012) . 33V
input
PWM 3.3V_20mA J
- - - No pulling
GP1 (E1011) output
REV 5V/1A
(EI010) output
GND Ground - - - - -
N
3.3V_20mA 3.3V/5V Notice: The
ADC ~ | maximum Pull down 1M
- output - 20mA
(E1015) . input voltage | to GND
GP2 input ) )
is5V in ADC
mode.
PWM 3.3V_20mA J 3.3V/5V_ Pull up 1M to
(E1014) output 10mA 3.3V
Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.

18




@ DOBOT Dobot Magician User Guide (DobotLab-based)

input
REV 5V/1A
(E1013) output
GND Ground - - - - -

4.3.2 Multiplexed Forearm /O Interface Description

Figure 4.5 shows the peripheral interface on the forearm, Table 4.7 lists the multiplexed I/O

description.
EIO1 o meeeee Temp e e » GND
0 9
GND i@ @ . .q|> FAN_12V--oooooroeo » EI02
GND ‘ ............................................ ’ >
o~
:I .............. » EIO3
)
GND = 2 -
5V st peesssnssssensd G P PWM- » EIO4
S =
GND - L ® ® ® g e ADC e » EIOS
5V ----- sty geenensss -------- P PWM..ooooii » EI06
GND - “““ . @ @ Q """" P ADC » EIO7
GND ------ |~e oo ! '''''' P ADC: e EIO9
Figure 4.5 Peripheral interface in the Forearm
Table 4.7 Multiplexed 1/O description
Whether
) o Level Level
Interface Pin Description PWM | ADC pull up or
output input
pull down
Temp Pull up 4.7K
ANALOG | (EIO1) to 3.3V
GND Ground - - - - -
FAN_12V 12V/I1A
Fan power - - - -
SW4 (EI02) output
GND Ground - - - - -
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HEAT_12V | Heating- 12V/I3A
(EIO3) wire power | output
SW3
GND Ground - - - - -
GND Ground - - - - -
3.3V/5V
ADC Pull up 1M to
- - - _20mA
(E105) . 3.3V
input
3.3V_20m
PWM A J
GP5 (EI04) No pulling
output
5V/1A
5V - - - - -
output
GND Ground - - - -
3.3v/5V
ADC Pull up 1M to
- - - _20mA
(E107) . 3.3V
input
3.3V_20m
PWM A J
- - - No pulling
P4 (E106)
output
5V/1A
5V - - - - -
output
GND Ground - - - - -
N
Notice: The
3.3v/i5V i
ADC SOmA maximum Pull down
- - - _<Um input
(E109) ) P 1M to GND
input voltage is
5V in ADC
mode.
GP3
3.3V_20m
PWM
- A \ - - No pulling
(E108)
output
5V/1A
5V - - - - -
output
GND Ground - - - - -
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4.3.3 Internal 1/O Circuit

Pull up 1M to 3.3V

3.3V

33R

MCU _:I_ Buffer o /O

Figure 4.6 Pull up 1M to 3.3V

3.3V Pull up 10K to 3.3V

3.3V

10k

33R

McuU _:|_ Buffer o /0

Figure 4.7 Pull up 10K to 3.3V

Pull down 1M to ground

33R

v [ o 10
$ 1M
GND

Figure 4.8 Pull down 1M to ground
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No pulling

3BR

McuU —:l— Buffer o 10

Figure 4.9 No pulling

434 Example of External Device Connection
This section takes air-pump connection as an example to illustrate the external device
connection. The red box in Figure 4.10 shows the external drive circuit.

*  12(I/O) is the output voltage of the I/O interface, OUTX is the output of the I/O interface
(assuming that OUT1), GND is the ground of the I/O interface. Please select the proper
outputs based on site requirements.

*  12V(External) is the external voltage, GND(External) is the ground corresponding to the
external voltage.

12V (External)

Air-pump

ouUT 10K V
X O I I\‘
10K
L enNo
Figure 4.10 Example of external device connection
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5. Operation

5.1

Introduction on DobotLab

Dobot Magician has multiple functions including teaching and playback, writing and drawing,

blockly programming, script control, etc., which can be realized through DobotLab, an integrated

software platform specially designed for artificial intelligence (AI) education. You can enter
DobotLab through https://dobotlab.dobot.cc/.

in Table 5.1.

1 2

(MY DOBOT LAB

My Courses

Personal Projects

v

The main interface of DobotLab is shown in Figure 5.1, and its specific modules are described

ingiih ) * | 1ogin

Function Module

° &

DobotBlock Lab Wiriting and Drawing Lab

n ' &

Laser E ing Lab 3D Printing Lab
" Sngraving Teaching and Playback Lab E—

o~

Virtual Simulation Lab

Figure 5.1 DobotLab main page

Table 5.1 Description on DobotLab main page

No. Modules Description

1 Main page Click to return DobotLab main page

2 Menu Currency: View the guidance for using DobotLab
Help: View and download documents related to DobotLab
Feedback: Enter your feedback about DobotLab experience
About: View the basic information of DobotLab

3 Language Select a language
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No. Modules Description

4 Login Log in with your account

5 My Course Provide free online courses

6 Personal Works View and edit the saved project

7 DobotBlock Lab Control the Dobot Magician through blockly programming

8 Python Lab Control the Dobot Magician through script programming

9 Writing and Drawing Lab Control the Dobot Magician to write and draw

10 Laser Engraving Lab Control the Dobot Magician to engrave a bitmap image using a laser

11 Teaching and Playback Lab | Teach the Dobot Magician how to move and then record the movement
to make Dobot Magician accomplish the recorded movements

12 3D Printing Lab Control the Dobot Magician for 3D printing

13 Virtual Simulation Lab Simulate robot movements through programming, combined with a
virtual scene and robot model

5.2 DobotLink Installation

As DobotLink is the driver software of DobotLab hardware devices, you need to install and
run DobotLink before using the hardware devices. When DobotLab is started, if DobotLink is not
installed or started, the “DobotLink is not started” window will be displayed, as shown below.

DobotLink is not started

Figure 5.2 Start DobotLink

If you do not download DobotLink, click _, and install it as prompted.

If you have downloaded DobotLink, click m Now you will see two pop-up windows:
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“DobotLink is starting” and “Open DobotLink?”, as shown below.

DobotLink is starting...

Figure 5.3 DobotLink is starting

This site is trying to open DobotLink.
https://dobotlab.dobot.cc wants to open this application.

\:l Always allow dobotlab.dobot.cc to open links of this type in the associated app

Figure 5.4 Open DobotLink

You need to click Open DobotLink. Now “DobotLink started successfully” is displayed.

DobotLink started successfully

Figure 5.5 DobotLink started successfully

5.3 Blockly
DobotBlock Lab is specially designed for beginners in programming. You can program by
dragging blocks to control the movement of Dobot Magician.
Prerequisites
Dobot Magician has been powered on, and connected to DobotLab.
Procedure

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
25




@ DOBOT Dobot Magician User Guide (DobotLab-based)

=
Step1 Click in the main page of DobotLab to enter DobotBlock Lab.

Step 2  Click e Select Magician on “Choose a Device” page, as shown below.

Choose a Device

Dobot device:

PAN
-

Magician Magician Lite Magic Box Magician Go

Magician Go +
Magician Lite

ArduinoKit:

=

Figure 5.6 Choose device

Step3  (optional) Click on the left-bottom corner of block area to enter “Choose

an Extension” page, as shown below. Select corresponding extensions according to
your needs, and click Add extension for direct calling when you program.

Choose an Extension

Sliding Rail Kit Photoelectric & Color Al Extension
Used o extend the range of Sensor Including extended
motion of the robot For photoelectric sensing and applications of artificial
color recognition intelligence such as image
recognition and speech
recognition

Figure 5.7 Add an extension

Step4 Click in Magician tab.

Step5 Click Connect, as shown below.
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}  Magician

Select your device in the list above.

[l Show all connectable devices

Figure 5.8 Connect device
You will see the page below if Magician and DobotLab are connected successfully.

PAN LA
'y Magician

Connected

Figure 5.9 Device connected

Step 6  After connecting Magician and DobotLab, you can program in the code area.
e  Set parameters corresponding to each block based on actual requirements.

e The program written with blocks requires triggering conditions to run.
Therefore, you need to select a command from the event block as the triggering

.. =
condition. For example, means the program starts to run once you

click .
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Control

Operators

Tr Variables

Sensing

& Evenis

Setting

Motion

Status

o

Coordina.

My Blocks

Motion

E LAY

-, iy Home
-."‘i.lnmpluxoYozoﬂ‘
FAY

2@ 0:0-0

3
‘ Relaivemmem&xa mm.f_\Y'

-
7 i Move joints to Joint1 o’.lcinﬂo
-

G @

’n

* Gripper  Close =
-

g&mncm Onw

Status
AN
- 4l Getcument coordinate X
s w =
._‘ Get cument joint angle  Jointl «

X

o
IS
‘ Sefport EIO1 » mode Mo configura
IS
* Set PWM oulput port  EIO1 = frequen:
0 .

"4 Sctdigial output port EIO1 +  vaiue

.,’i Gel digital signal  EIO1

i Set mofion ratio velocity @ % acceleration m %

-

,ﬁGomx@Y@z@ROminnme Straight Line +
AN

% @

Yy

* Move joints to Joint1 @ = Joint2 @ = Joint3 @ = Joint4 o =

Figure 5.10 Blockly programming

If you need to set sprites and stages in the program, follow Step 7~ Step 10.

Step 7 Click o under Sprite tab. The sprites that DobotBlock Lab supports are shown

as follows.
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Choose a Sprite

Q

John(1)

Step 8

Animals People

§

John(2) Kelly(1)

[00) i

()

DOblue

Figure 5.11 Sprite list

Fantasy

Dance

X
l

Kelly(2)

.

After selecting a sprite, click if you need to add extension blocks.

Click corresponding extension kits to add programming blocks into the block area.

Choose an Extension

Music
Play the instruments

Text to Speech
Make your projects talk

System Collaboration

Requirementswith

Amazon Web
Services

v

Pen
Draw your sprites

Translate
Translate text into many
languages
System Collaboration

Requiremeniswith

Google

Video Sensing
Sense motion with the
camera

72

Makey Makey
Make anything into a key.

Coliaboration
with

JoylLabz

Figure 5.12 Sprite extension kit

Step9 Click @ Select a backdrop, as shown below. You can also upload or draw a
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backdrop.

Choose a Backdrop

Fantasy Music Sports Outdoors Indoors Space

Underwater 1 Chalkboard

Figure 5.13 Choose stage
Step 10 Drag the blocks to code area to control the sprite and stage.

(M%) DOBOT LAB lock Lab- : [ Project3 English 9 v @
= Code

log <& Clearaiarm | 3] (A

Motion
et rotation style fo  lefi-right fip ~

Appeara
© Sound @ xpositon
@ Events g

@ direction
@ Control

Sensing  Appearance

operstors 291 (G o () seconcs
Y variavies o) (CIRD)
My Blocks ik (TR fox () seconss
e

Show 17\

Sprite Kelly(1)

X -104 Size 100 [Eom—

Y -4 Direction 90

increase sze vy ()
setsee o ()

= Extend

increase color v etectty @)

Figure 5.14 Sprite programming

5.4 Python Programming

You can control Dobot Magician through script. Dobot Magician supports various APIs, such
as velocity/acceleration setting, motion mode setting, and /O configuration, which uses Python
language for secondary development. For details about the Dotot Magician API interface and their
functions, see Dobot Magician API Description.

Download path:
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(M DOBOT LAB B = &

Run program

https://en.dobot.cn/service/download-center?keyword=&products%5B%5D=316.

The main interface of Python Lab is shown in Figure 5.15, and described in Table 5.2.

1

Fyserptley”

2

[Z] Project

1y Download [E) Lib Management Bg Frunwindow <&

rom DobotEDU i

? Pomi-to-Point Movement

7 Set Slideway State and Version

% Set Speed of Stideway

2 Point-to-Point Movement with Slideway

% SetR-Axis Angle

7 Set Movement Rate

% Set Jump Mavement Params

1o

2 Set Mode of 10 Port

% Set Frequency and Duty Cycle of PWM Output
Port

% Set Digital Output Port

Figure 5.15 Python main page

Table 5.2 Python Lab main interface

No. Function Description
1 Menu Currency: View the guidance for Python Lab
Help: View and download documents related to DobotLab
Feedback: Enter your feedback about DobotLab experience
About: View the basic information of DobotLab
2 Home Back to the main page
3 File ° It includes functions such as new, open, save as, upload from local,
etc.
° Import and Upload from Local can be used to open script files in
Python Lab, but for Import, the file should be in .py format, and for
Upload from Local, the file should be in .json format. The format
requirements for Export and Save to Local are the same as Import
and Upload from Local respectively.
4 Project name Display the name of the current project
5 Save Save the current project to My Works
6 Program control

Running program .
: Start to run the program in the code area, and
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m will appear on the screen

4 Download

: Download the current program in the code area to the

device

@ Lib Management : Install the Python extension library, after which

you can call the library functions in the extension library

7 Running Log: Display alarm information. You can click Clear Alarms or click

information
LELUR o clear alarms

Run window: Display running process

8 Device control y
: Select a target device and establish a communication connection

with the device
: Press to stop running in emergencies
.: Control Dobot Magician

9 Command list Provide programming commands. Double click the commands to display
their corresponding codes in the code area

10 Code area Edit programs using Python

Prerequisites

Dobot Magician has been powered on and connected to DobotLab.

Procedure

o
Step1 Click on DobotLab main page to enter Python Lab.

Step2 Click the drop-down list of device connection panel, as shown below. Select
Magician and click Connect.
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Magician

Magician

Magic Box + Magician Lite

Search for Device

Figure 5.16 Connect device

Now the Magician is connected to DobotLab successfully.

Magician ~
ke Disconnect

Figure 5.17 Device connected

After connecting Magician Lite to DobotLab, you can start to write programs. Enter

Step 3
the script in the code area, or double-click commands in the command list, and
modify the parameters according to your actual use.

Step4 Click A to run the current program.

English @_‘ ¥  Login

s © 8 4

File [Z] Project Save

Dronwindow  SEZ, G ==

() DOBOT LAB /JEencay

Python Programming [E) Lib Management & Log

14 Download

Inpt

2. Point toPoint Movement.
2 Set Slideway State and Version

7 Set Speed of Slideway
‘magician jump_params =
7 Point-to-Point Movement with Slideway
index< -
(magician get_pose())

? SctR-Axis Angle

7 SetMovement Rate

? Sct Jump Movement Params

/o

2 Set Mode of 10 Port

2 Set Frequency znd Duty Cycle of PWM Output

inde:

magician set_ptpl_ params(vel=10, accel=50)

‘magician set_endeffector_gripper(cnable=True, on=
index — 4

magician jump_params

‘magician set_endeffector_gripper(enable=Talse, on=

magician ptp(0. x. 3. z. 1);

index+=1;

)

)

Port

‘magician wait(second=2)
2 Set Digital Output Port

‘magician set_home[f]

Figure 5.18 Run program

StepS Click m Enter the project name and save the project to My Works.
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Save the project

Project

Figure 5.19 Save the project

Step 6  (optional) Click = Luiss to download the script to Magician.

LONOTE

The script can be downloaded from DobotLab to Magician only in wired control mode.

5.5 Writing and Drawing

Figure 5.20 shows the process of writing and drawing.

Install a writing kit

|

Connect to DobotLab

|

Import an image or text and
set writing parameters

¥

pen nib and

Adjust the position of the

start to write

r

End

Figure 5.20 The process of writing and draw

5.5.1 Installing a Writing and Drawing Kit
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A writing and drawing kit consists of a pen and a pen holder. The specific installation steps are
shown below.

Step 1  Place a pen in the pen holder.

Step 2 Fasten the writing and drawing kit to the end of Dobot Magician with a clamp fixing
screw, as shown in Figure 5.21.

ij Clamp fixing screw

sl e

Figure 5.21 Install a writing and drawing kit

LONOTE

To change a new pen, unfasten the four M3*5 set screws in the pen holder with a 1.5mm
hexagon wrench, as shown in Figure 5.22.

=

Y — (T

I —» <4— ([

Figure 5.22 Change to a new pen

Step3  Place a sheet of paper on the work surface within the workspace of the Dobot
Magician,

5.5.2 Drawing Operations (Without Sliding Rail)
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5.5.2.1 Connecting DobotLab

Step1 Click E on DobotLab main page to enter Writing and Drawing Lab.

Step 2 Click the drop-down list of device connection panel, as shown below. Select

Magician and click Connect.

Magician ~
= Connect

Magician

Connect

Magic Box + Magician Lite

Search for Device

Figure 5.23 Connect device

Now Magician is connected to DobotLab successfully.

Figure 5.24 Device connected

5.5.2.2 Importing Image Files and Setting Writing Parameters

Before the Magician starts to write and draw, you need to import an image or enter characters
as the target model.

Add

Step 1  Enter the text in the rectangle box (such as 10), and click . Now the graphic
appears in the drawing area.
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ning program | (4iDownlosd B settings | @ Aoz (&) Synchronize & Log Magrcen e, e »

Figure 5.25 Add text

If you need to insert an image, click to select an image from local. If the

image format is not SVG, the “SVG Format Conversion” prompt box will pop up. In
this case, select the conversion scale and click OK.

Step 2 Drag the graphic to an appropriate area. You can set the position, size, rotation angle
or flip mode of the graphic through the image settings in the upper left corner.

LONOTE

The image in the drawing area should be placed within the annular area. If not, the robot
arm reaches its limited position and cannot draw or write. In this case, the image is

highlighted with a red border, as shown below.
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Figure 5.26 Image beyond bound

Click |=] Settings

Step 3 to set the pen lifting height, descent height and speed.
Settings
Figure 5.27 Set pen lifting height, descent height and speed
LAONOTE

Generally, you can set the pen lifting height and descent height to 20 by default.

Step 4  Press and hold the Unlock button on the forearm to move Magician to lower the pen
nib until it slightly squeezes the paper. You can also jog Magician in Arm Control
Panel to slowly pull the Z coordinates down to a suitable position for writing. Click

to obtain and save the current value of Z axis.

Step5 Click SAGRLUELE 10 move the nib over the starting point of drawing.
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LONOTE

If you do not click Synchronize before running, the image can also be drawn normally.
After you click Running program, the robot arm moves directly over the starting point

to draw.

5.5.2.3 Drawing

Step1 Click Running program » and Magician starts to draw the image. Now the

cursor shows the position of the nib in real time. The running progress is displayed

below the drawing area. You can click m to pause or click to

stop drawing.

Write and draw Sopl i Dovetoad & tog Magicien ———d K

275 3 Open

1.0

°
320 mm

Running

Figure 5.28 Drawing progress

Step 2 (optional) Click . Enter the project name and save the project to My Works.

Save the project

Figure 5.29 Save the project
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Step3  (optional): Click to download the file to the device.

Stop  $SDownload & Log Megicen

Download the script to Magician

10

L2
320 mm

Downloading

Figure 5.30 Download the file

5.5.3 Installing a Sliding Rail Kit

When the workspace of Dobot Magician is not enough, you can extend the space with a sliding
kit, so as to realize such tasks as long-distance picking, writing couplets and so on.
Procedure

Step1 Mount Dobot Magician on the plate a with four M3*10 countersunk head cap screws
Make The counter bore of plate a outward), as shown in Figure 5.31.
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Figure 5.31 Fix plate a

Step 2 Fix the plate a (with Dobot Magician) on the plate b with three M3*8 hexagon socket

head cap screws. Please make the back of the base of Dobot Magician towards the
rabbet on the plate b, as shown in Figure 5.32.

Fixed plate a

Fixed plate b

Figure 5.32 Fix Magician

Step3  Connect the end of the wire set to the plate b with a M3*6 countersunk head hexagon
screw, as shown in Figure 5.33.
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Figure 5.33 Connect to wire set

Step 4 Connect the interfaces on the end of the wire set to Dobot Magician, as shown in
Figure 5.34.

\
i |
E]

col 1 @ @

0000

Figure 5.34 Connect to Dobot Magician

Step 5  Connect the interfaces on the other end of the wire set to the power adapter, USB
interface of PC, motor interface and homing interface of the sliding rail respectively.
Figure 5.35 shows the interfaces on the other end of the wire set.
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Motor interface

——Homing inteface
—— USB interface

—Power interface

Figure 5.35 Interfaces on the other end of the wire set

Figure 5.36 shows the connection between the sliding rail and the wire set.

Figure 5.36 Connect sliding rail and wire set

5.54  Drawing Operations (with a Sliding Rail)

This section describes how to use a sliding rail for writing.
Prerequisites

*  The sliding rail kit has been installed and connected to the Dobot Magician. See 5.5.3
Installing a Sliding Rail Kit for details.

*  Dobot Magician has been powered on and connected to DobotLab successfully.

*  The writing kit has been installed, and ink, inkstone and paper have been prepared.

5.5.4.1 Connecting DobotLab

Step1 Click n on DobotLab main page to enter Writing and Drawing Lab.
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Step 2 Click the drop-down list of device connection panel, as shown below. Select
Magician and click Connect.

o™

Magic Box + Magician Lite

Search for Device O

Figure 5.37 Connect device

Now Magician is connected to DobotLab successfully.

Magician ~
k= Disconnect

Figure 5.38 Device connected

5.5.4.2 Connecting Sliding Rail

Step1 Enable Rail on the arm control panel, as shown in Figure 5.39.
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= Arm Control Panel

Speec

Rail

Speen

End Effector

Coordinate Calibration Calibration

Figure 5.39 Enable sliding rail

The drawing area is shown in Figure 5.40.
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(M) DOBOT LAB |/ Writing and Drawing Lab = File [ Project

Write and draw ™ Running program 41 Download [E] Settings [Hautoz [&] synchronize [E] Trigger trajectory & Log

0

Figure 5.40 Drawing area (sliding rail connected)

Step 2 Click L+ or L- to test whether the sliding rail can move properly.
Step3  Click Home on the arm control panel.

The sliding rail moves to its home point, and then the Dobot Magician starts homing.

ANOTICE

Before you click Home, please take the pen off or raise the Dobot Magician arm up.

5.5.4.3 Importing Image/Text and Setting Parameters

Step1  Enter the text in the rectangle box (take “Al Application” as an example), and click

. Now the graphic appears in the drawing area.
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™ Running program (4 Downlosd (&) Settings [ AutoZ (&) Synchronize (&) Trigger trajectory & Log e D;“‘m; & e 2

0 Al Application Open

Add

Figure 5.41 Add image

Open

If you need to insert an image, click to select an image from local. If the

image format is not SVG, the “SVG Format Conversion” prompt box will pop up. In
this case, select the conversion scale and click OK.

LONOTE

e If the coordinate system of the imported image and the drawing area are set
differently, the imported image will be displayed in an inverted direction. In this

case, you can flip the image to the correct direction.

e If you want to write the text in a certain order, you need to import an image with a
defined point order. If you enter the text and click Add, the Magician will write the

text overall from left to right.

Step 2 Drag the graphic to an appropriate area. You can set the position, size, rotation angle
or flip mode of the graphic through the image settings in the upper left corner.

LONOTE

The image in the drawing area should be placed within the rectangular area. Otherwise,
the robot arm reaches its limited position and cannot draw or write. In this case, the image
is highlighted with a red border.

[=] settings

Step3 Click to set the pen lifting height, descent height and speed.
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Settings

Figure 5.42 Set pen lifting height, descent height and speed

Step 4  Press and hold the Unlock button on the forearm to move Magician to lower the pen
nib until it slightly squeezes the paper. You can also jog Magician in Arm Control
Panel to slowly pull the Z coordinates down to a suitable position for writing.

' Share Creating ¢

Figure 5.43 Height of brush pen

Step5 Click to obtain and save the current value of Z axis.

Step 6 (Optional) Set trigger line and ink dipping position.

ANOTICE

If you want to set an action to dip the pen into the ink, you can press Unlock key and
drag the Dobot Magician to a point, and then release to get this point position on the

command area. For details, refer to the steps below.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
48




@ DOBOT Dobot Magician User Guide (DobotLab-based)

1. Right-click a position on the drawing area and select Add Trigger Line. When
the brush pen finishes writing the text with a trigger line, it will automatically
move to the inkstone to perform the ink dipping actions.

Al Application

Add

Clear All

Paste

Add Trigger Line
Delete Trigger Line

Delete All Trigger Line

Figure 5.44 Add trigger line

A blue trigger line appears in the drawing area. Move the trigger line to a proper
position, as shown in Figure 5.45.

Figure 5.45 Move trigger line

2. Click to enter the “Trigger Trajectory” page for setting ink

dipping actions, as shown in Figure 5.46.
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E Open B Save As Pause time

A

B moveto

B moveto

£ moveto

Figure 5.46 Trigger line page
3.

Press the Unlock key on the forearm, move the forearm over the writing area,

and release the Unlock key to record the first point. as shown in Figure 5.47.

Figure 5.47 Save the first point

ANOTICE

Make this point higher within the Dobot Magician workplace to prevent the writing brush
from touching the inkstone.

4. Move the forearm to the inkstone position as shown in Figure 5.48, and record

these points on the “Trigger Trajectory” page.
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Point 2 of ink dipping Point 3 of ink dipping

Figure 5.48 Simulate the actions of ink dipping

5.  Drag the forearm to raise the writing brush up, for avoiding touching the

inkstone.

ANOTICE

As the inkstone has its own height, you need to set a suitable rising height to prevent the
writing brush from touching the inkstone. Click Settings to set the height that is

recommended as 50mm to 70mm.

Step 7  Click &) Synchronize to move the nib over the starting point of drawing,

LONOTE

If you do not click Synchronize before running, the text can also be written normally.
After you click Running program, the robot arm moves directly over the starting point

to draw.

5.5.4.4 Drawing

Step1 Click S AR R , and the robot arm starts to write the text. Now the

cursor shows the position of the nib in real time. The running progress is displayed

below the drawing area. You can click to pause or click to

stop writing.
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Write and draw Stop & Download

292 Al Application

444 s |& Add

Appﬂ.ﬁ@aﬁ@n

Running

Figure 5.49 Start writing text

Step2  (Optional) Click . Enter the project name and save the project to My Works.

Save the project

Figure 5.50 Save the file

Step3  (Optional): Click to download the file to the device.

5.6 Laser Engraving

Figure 5.51 shows the process of laser engraving.
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Start

Install a laser kit

L J

Connect to DobotLab

v

Import an image and
set engraving parameters

L 4
Adjust the lasor focus
and start to engrave

N

End

Figure 5.51 Process of laser engraving

5.6.1 Installing a Laser Kit

Procedure

A laser kit includes a laser. The installation steps are described as below.

Step 1

in Figure 5.52.

Fasten the laser kit to the end of Dobot Magician with a clamp fixing screw, as shown
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Clamp fixing screw

Figure 5.52 Fasten the laser with clamp fixing screw

Step 2  Connect the power cable of laser to the SW4 connector on the forearm and the TTL
control cable to the GP5 connector.

Step3 Place a piece of brown paper on the work surface within the workspace of Dobot

Magician.

5.6.2 Laser Engraving Operations

5.6.2.1 Connecting DobotLab

Step1 Click n on DobotLab main page to enter Laser Engraving Lab.

Step 2 Click the drop-down list of device connection panel, as shown below. Select
Magician and click Connect.

Magician
Magician

Search for Device O,

Figure 5.53 Connect device

DobotLab is connected to Magician successfully, as shown below.
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Magician

Figure 5.54 Device connected

5.6.2.2 Importing Image Files and Setting Engraving Parameters

Step1 Click to import an image from local.

Figure 5.55

Step 2 Drag the image to an appropriate area. You can set the position, size, rotation angle
or flip mode of the image, or set the grayscale and border effect.

NOTE
The image in the drawing area should be placed within the annular area. If not, the robotic
arm reaches its limited position and cannot engrave. In this case, the image is highlighted

with a red border, as shown below.
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Figure 5.56 Image beyond bound

Step3 Click in arm control panel.

Step 4  Select Laser as the end tool in arm control panel, and click Open after enabling it.
Now the laser kit will emit laser. You can adjust the laser power range.

= Arm Control Panel

Speec

End Effector

Off

Coordinate Calibration Calibration

Figure 5.57 Select end effector

&Danger
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e  When using a laser, wear lasing protective eyeglass.

*  In the central laser focus, a high temperature heat is created and can burn materials

such as papers and wooden boards.
*  Never aim the laser at a person and their clothes.

* Do not allow children to play with the Dobot Magician. Monitor the robot arm while

it is running and power off it once the movement is completed.

Step5  Adjust the laser focal length. Press and hold the unlock button on the forearm to
move the robotic arm to raise and lower the height of the laser kit until the laser is
the brightest with a smallest possible spot size. Now you can see the laser beam

burning the paper. Click to obtain and save the current value of Z axis.

ANOTICE

If you cannot set the laser to be at its minimum focus, it’s probably because the focal

length is long. To shorten the focal length, slightly turn the screw (as shown inFigure
5.58) on the bottom of the laser kit.

Figure 5.58 Adjust the laser focus

Step 6  Click EVRURIEUER (0 move the laser kit over the starting point of engraving.

LONOTE

If you do not click Synchronize before running, the graph can also be engraved normally.
After you click Running program, the robot arm moves directly over the starting point

to start engraving.

5.6.2.3 Engraving

Step1 Click Running program , and the Magician starts to engrave. Now the cursor

shows the position of the laser in real time. The running progress is displayed below

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
57




@ DOBOT Dobot Magician User Guide (DobotLab-based)

the engraving area. You can click m to pause or click m to stop

engraving,

(M) DOBOT LAB [iseEngrvinglab) = @

Laser

299

100

Running

Figure 5.59 Start engraving

Step 2 (optional) Click . Enter the project name and save the project to My Works.

Save the project

Figure 5.60 Save the project

5.7 Teaching and Playback

This section introduces how to perform a teaching & playback task to suck or grab a small
object.

5.7.1 Installing a Suction Cup Kit

A suction cup kit is the default end-effector shipped with the Dobot Magician. An air pump is
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necessary when you use the suction cup kit, as shown in Figure 5.61.

SW1
+

Servo

Air tube connector

1

Suction cup — Air pump Air tube

Figure 5.61 A suction cup kit

Procedure

Please install a suction cup kit based on Figure 5.62.

Figure 5.62 Connect the air pump to the Dobot Magician

5.7.2 Installing a Gripper Kit
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An air pump should be used with the gripper kit, as shown in Figure 5.63, to open or close the
gripper.

Figure 5.63 Gripper kit

Procedure

Step 1  Dismantle the suction cup by unfastening its terminal strand with a 1.5mm hexagon
wrench, as shown in Figure 5.64.

=]

terminal strand

Figure 5.64 Dismantle the suction cup

Step 2 Install a gripper kit to the servo with a 2.5mm hexagon wrench, as shown in Figure
5.65.
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Figure 5.65 Install a gripper kit

Step3  Connect the gripper kit and an air pump to the Dobot Magician in the same way as
the suction cup kit is installed. For details, see 3.7.1 Installing a Suction Cup Kit.
Figure 5.66 shows the effect of the gripper kit installation.

Figure 5.66 Effect of the gripper kit installation

5.7.3 Teaching and Playback

The main interface of Teaching and Playback Lab is shown in Figure 5.67, and the specific
description is listed in Table 5.3.
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M) DOBOT LAD [ = © G

Teach playback # Running program (&1 Download /(] settings  Looy Biog & Magian

Command panel

2 Movement mode

Mov) MovL Jump.

Save point

(© Pause time 1 s

@& End effector setting

Gripper

@ Lose step check

=F 1/O trigger settings + add
LEVEL INPUT

1/0 addressing Trigger condition  value

Figure 5.67 Teaching and Playback Lab interface

Table 5.3 Description on Teaching and Playback Lab

No. Function Description

1 Menu Currency: View the guidance for DobotLab
Help: View and download documents related to DobotLab
Feedback: Enter your feedback about DobotLab experience

About: View the basic information of DobotLab

2 Home Back to DobotLab main page

3 File It includes functions such as new, open, save as, upload from local, etc.
4 Project name Display the name of the current project

5 Save Save the current project to My Works

6 posmeone
UnNnirg program .
9 prog : Start to run the program in the code area

#, Download .
= : Download the current program in the code area to the

device

7 Running settings Settings: Set speed and acceleration

Loop: Set the number of times the commands run. range: 1~999999

8 Log Display alarm information
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9 Device control

: Select a target device and establish a communication connection

with the device

.:: Press to stop running in emergencies

: Control Dobot Magician

10 Control panel Set motion mode, pause time, end-effector, lost step detection, 1/O trigger,

and save points

11 Command list Provide programming commands. You can right-click a command to copy,

paste, or delete it

Procedure

e rp—

=
Step1 Click =28 on DobotLab main page to enter Teaching and Playback Lab.

Step2 Click the drop-down list of device connection panel, as shown below. Select

Magician and click Connect.

. Magician
ﬁ_ Magician
s Connect

Search for Device O

Figure 5.68 Connect device

Now DobotLab is connected to Magician successfully.

Magician e
= Disconnect

Figure 5.69 Device connected

Step3  Set commands in Command panel.
1. Motion mode

e  Movl: Point-to-point movement in the Cartesian coordinate system.
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MovL: Linear movement in the Cartesian coordinate system.

Jump: Move from the current position to a target position in a door-shaped

mode

Arc: Move from the current position to a target position in an arc
interpolated mode.

Save points

Method 1: Press and hold the unlock button on the forearm and then release

it to automatically save the point.

Method 2: Open the arm control panel, adjust the coordinates by jogging
the axis icon, and click Save point in the Command panel.

(M) DOBOT LAB [y D | (B ) e © @

9 . = 0 A Magician V. 7\
S & J & S . y
Running program Download ettings  Loop B & B e & ® 2

Teach playback

£ moveto
£ moveto
£ moveto
£ moveto

£ moveto

Move) ~

Move)

Move) =

Move ~

Movel ~

193, 06 , 804, 95 Command panel = Arm Control Panel @® Home

1646, 1027, 693 , 415 O K chesmmiont niode Speec

185£, 101, 589 , 128
MovJ MovL Jump
1535, 116, 538 , 469

1513, 8 . 466

tion can also be saved automatically
and releasing the forearm unlocking key

Save point
(© Pause time

Rail

¢ End effector setting Speei)

Gripper End Effector

€) Lose step check Enable Close

Coordinate Calibration [# Calibration

% 1/O trigger settings + add

LEVEL INPUT

1/O addressing Trigger condition  value

Figure 5.70 Save points

For Jump movement, you need to click _ to set the lifting

height and maximum lifting height, as shown below.
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Jump parameter setting

Height of door type (mm)

20

Lifting limit height of mechanical arm zlimit (mm)

100

OK

Figure 5.71 Jump parameter setting

For Arc movement, you need to set the coordinates of the start, intermediate and end
points. When setting the start point, you should select the mode of moving to the start
point at the same time, and then save the point, as shown in the following figure.

2 Movement mode -9 Movement mode

Mov) MovL Jump Mov) MovlL

) Mow!
@ stPoint  stPoint ( 132

sfPoint ;i
g Jump o SPoint

o r @ crPoint
ioPoint™ o apant @ cirPoint Y L
. . toPoint
® toPoint Reset
Q The point IE'OSitio“ can 3';‘30 be saved 3Ut°mati(~'_3")" 0 The point position can also be saved automatically
after pressing and releasing the forearm unlocking key after pressing and releasing the forearm unlocking key

Save point Save point

Figure 5.72  Arc point setting

After saving the intermediate and end points in sequence, you can see the following

commands.

£ moveto Mowel

£ moveto

Figure 5.73 Arc point saving command

ANOTICE

Note the following rules when saving points to prevent the robot arm from working

outside its normal workspace.
*  Any two points cannot coincide.
*  The three points cannot be in the same straight line.
*  The arc trajectory cannot exceed the Dobot Magician’s normal workspace.
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3. Pause time

You can set the pause time after executing a command as required, and click

+ ad]

4, End-effector

You can select the end tool to gripper or suction cup as required, and set its state:
gripper (Close, Open or Stop), suction cup (On or Off).

5. Lost step check

Lost step detection is used to detect whether a robotic arm loses step during
operation. When lost step is detected, the robot arm will stop moving and the
indicator light will turn red. The robot arm can run normally only after the lost step
alarm is cleared and the robot arm returns to home point again. You can set the lost-

step detection threshold as required and click _

6. /O trigger setting

You can set the triggering mode to execute a command. For details, refer to 5./2
Multiplexed I/O Demo. For 1/O definition, see Dobot Magician Interface Description
V2.

7. Loop

Click Loop to set the number of times the commands run.

Click Runnng program to run the commands.

Step 4
StepS  (Optional) Click . Enter the project name and save the project to My Works.
Save the project
Figure 5.74 Save the project
Step 6  (Optional) Click to download the script to the device. Before
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downloading, determine whether the robot arm returns to the home point before
running offline. For detailed description on offline running, see 5.7/0 Working in
Offline Mode for details.

5.8 3D Printing

After installing an 3D printing kit, you can import 3D module into the 3D printing software to
perform 3D printing. Figure 5.75 shows the 3D printing process.

Start

Install a 3D printing kit

v

Bum firmware

|

Start 3D printing

|

End

Figure 5.75 3D printing process

During 3D printing, the 3D printing control software is required. You can use Repetier Host
or Cura software for 3D printing.

*  Reptier-Host: Reptier-Host can slice with the third party slicing (such as CuraEngine,
Slic3r, etc), check and modify G-Code, control 3D printing manually. More parameter
settings make Reptier-Host very flexible.

*  Cure: The slicing of Cura is fast and stable. It has strong inclusiveness to 3D model
structure and less parameter settings.

ANOTICE

This section uses Windows as an example to describe how to perform 3D printing with

Repetier Host and Cura. For Mac OS, only Cura is supported.

5.8.1 Installing 3D Printing Kit

3D printing kit contains extruder, hot end, motor cable, filament, and filament holder as shown
in Figure 5.76.
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Hot end

Motor Cable  fjjament

Filament Holder

Figure 5.76 3D printing kit

Procedure

Step 1  Press down the lever on the extruder, and push down the filament to the bottom of
the hole via the pulley, as shown in Figure 5.77.
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Figure 5.77 Push down the filament

Step 2 Connect the end of the PTFE tube to the hot end and push it down to the bottom of
the hot end, and connect the other end to the extruder, as shown in Figure 5.78.

Figure 5.78 Connect extruder and hot end

Step 3 Insert the filament into the PTFE tube and push it down to the bottom of the hot end.

ANOTICE

Please make sure that the PTFE tube has been pushed down to the bottom of the hot end.

Otherwise, it will cause abnormal discharge.

Step 4  Fix the hot end on the Dobot Magician with clamp fixing screw, as shown in Figure

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
69




0 DoBOT Dobot Magician User Guide (DobotLab-based)

5.79.

Figure 5.79 Fix hot end

Step S Insert the heating cable to the interface 4 on the Forearm, the fan cable to the interface
5 and the thermistor cable to the interface 6, as shown in Figure 5.80.

Figure 5.80 Connect hot end to the Forearm

Step 6 Connect the extruder to the Stepper1 interface on the back of the base with motor
cable, as shown in Figure 5.81.
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Figure 5.81 Connect with extruder

Step 7  Place the filament and the extruder to the filament holder, as shown in Figure 5.82.

Figure 5.82 Place filament and extruder to the Filament holder

5.8.2  Burning Firmware

Click E on DobotLab main page, and you will see the following pop-up window.

Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
71




@ DOBOT Dobot Magician User Guide (DobotLab-based)

Warm Prompt

Figure 5.83 Confirm whether 3D printing firmware installed

If the 3D printing firmware has been burned, you need to confirm whether you have
installed a 3D printing software. If not, click the link in the figure below to download and install
the software.

Warm Prompt

Figure 5.84 Confirm whether burn firmware

If the firmware is not burned, click no, and the “Firmware Update” window will be

displayed. Select Magician and the connected port will be automatically selected. Click
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Connect, as shown below.

< Firmware Update

Device Status
Magician
A- COMA4(Silicon Labs CP2...
|

Figure 5.85 Connect device

Set the Firmware Type to 3D Print Firmware. Click Select Firmware to select a firmware
to be burned. Then click Start Upgrading.

< Firmware Update

Device Status 3 Disconnect

A Current Device

k]

[ Connected Com
-_ >

Firmware Version
Magician

Firmware Infomation +] Select Firmware

3D Print Firmware
n: 5.0.3

nt: Magician

Figure 5.86 Burn firmware

AWARNING

*  Please DO NOT operate or turn off Dobot Magician when burning firmware, to

avoid machine damage.

e If the coordinates are abnormal after burning firmware, please reboot Dobot

Magician.
After burning successfully, please download and install a 3D printing software.

5.8.3 Operating Repetier Host

Prerequisites
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*  The 3D printing model has been prepared.

*  The printing platform has been prepared and please place it in the workspace of the Dobot
Magician.

*  Dobot Magician has been powered on and connected to DobotLab successfully (Only
USB connection is supported).

*  The 3D printing kit has been installed.
Procedure
Step1 Open Repetier Host.
Step 2 Set printing parameters.
Printing parameters only need to be set for the first time.
1. Click Printer Settings on the top right corner of the Repetier Host page.
Now the “Printer Settings” page is displayed.

2. Set the corresponding parameters on the Connection tab as shown in the red box
of Figure 5.87. The other parameters are set by default. Click Apply.

Printer Settings

Printer: Dobot M |
[Connection |printer | Extruder | Printer Shape | Advanced
Connector: Serial Connection v
Port: COM4 v
Baud Rate: 115200 v
Transfer Protocol: |giiodetect =
Reset on Connect DTR low—>hi gh=>low w

Reset on Emergency |5und emergency conmand and recormect v

Receive Cache Size: |63

[[] Use PingFong Communication (Send only after ok)

The printer settings always correspond to the selected printer at the top. They
are stored with every OK or apply. To create a new printer, just enter a new
printer name and press apply. The new printer starts with the last settings
selected.

Figure 5.87 Connection setting

3. Unselect the corresponding options on the Printer tab as shown in the red box of
Figure 5.88 and the other parameters are set by default. Then click Apply.
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Frinter: Dobot o

Cor\nectionl Frinter IExtruder | Printer Shape | Advancedl

Travel Feed Rate: 4500 [mm/min]

I-huis Feed Rate: 100 [mm/min]

Marmal Extrusion Speed: o =0 [mm/=]
Marmal Retraction Speed: 30 [mm/=]

Default Extruder Temperature: 200 *C

Default Heated Bed Temperature: == e

Check Extruder & Bed Temperature

I:l Remove temperature requests from Log

Check every 3 seconds.

Park Fosition: H: T q Z min: 0 [mm]
Send ETA to printer display II:‘ Go to Park Fozition after J'obeil:l
Disable Extruder after Job/Eill Dizable Heated Bed after Job/Eill
I:‘ Disable Motors after Job/Kill I |I"[Frinter has 5D card |
Add to comp. Printing Time 8 [%]
Invert Direction in Controls for [ ¥-hwis [ t-hxis [ Z-hxis
—
[ OE ] I Apply I [ Cancel
| =——— |

Figure 5.88 Unselect options

4. Set the corresponding parameters on the Extruder tab as shown in the red box of
Figure 5.89, and the other parameters are set by default. Then click Apply.

Printer: Dobot * o

Connection | Printerl Extruder IPrinter Shape | Advanced|

Fumber of Extruder: 1 =

Mz, Extruder Temperature: 250

Max. Eed Temperature: 120

Max. Volume per second 1z [mm* /=]

[] Printer haz a Mixing Extruder (ome nozzle for all colers)

Extruder 1

Hame:

Diameter: 0.4 [mm] Temperature Offszet: 1] [* €1
Color:

Offset X: u] Offset T: 1] [mm]

[ 0K ] [ hpply ] [ Cancel

Figure 5.89 Extruder settings

5. Set the corresponding parameters on the Printer Shape tab as shown in the red
box of Figure 5.90, and the other parameters are set by default. Then click Apply.
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Frinter: Dobot A ]
Connection | Printer | Extruder | Frinter Shape | pdvanced|
Printer Type: [Rostock Frinter (circular print sha v]
Home X: Min ~ | Home T: Min | Heome Z:
Printable Radius: a0 mm
Printable Height: 150 mm
[ 0K ] l Apply ]I[ Cancel ]

Figure 5.90 Printer shape settings

6. Click OK
Step3  Click Connect on the Repetier Host page to connect Dobot Magician.

After the connection is successful, the current heating temperature will be shown on
the below of the Repetier Host page, as shown in Figure 5.91.

—
[ Repetier-Host V1.0.6 [ = =
File View Config Printer Tools Help
D - s 7
B.=E P> S @ @ w2 D
Disconnect| Load  SavePrint StartPrint  Kill Print Togglelog Show Filament Show Travel Printer Settings Easy Mode Emergency Stop

3D View |Temperature Curve |

s QRO L ¢ +[Q

Debug Options
@ Fona

15" Tnfa 1 Frrare @ 7w Rom 1 nk *

Show in Log' @Commands  QInfos  QMWarnines QFrrors @ACK  Qduto Scroll i Clear Loz £Copy

FIBMWARE_WAME:Marlin V1; Sprinter/grbl mashup for gené FIRMWARE_URL:RTTDS://github.com/ErikZalm/Marlin/ PROTOCOL_VERSTON:1.C «
K:14.10 ¥:0.00 2:-2.02 E:0.00 Count X: 0.00 ¥:68.61 2:60.50

echo:Active Extruder: 0 (|
echo:Active Extruder: 0

Idle J.:Ew

Connected: Dobot | Extruder: 272°c/0ff |

Figure 5.91 Connect to Dobot Magician

Step 4  Text extruder.

Before printing, you need to test the extruder to check whether the melted filament
flows from the nozzle of the extruder.

The temperature of the extruder should be above 170°C. Dobot Magician will not
start 3D printing until the filament is in the melting state. So you need to heat the
extruder first.
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1. Set the heating temperature to 200°C on the Manual Control tab of the Repetier

Host page and click W , as shown in Figure 5.92.

ADANGER

The heating rod will produce high temperature up to 250°C, please be careful. Do not let
children play with it alone. The process needs to be monitored when it is running. After

the process is completed, please turn off the equipment promptly.

(@ Repetier-Host V1.06 - 8 X
Fle View Config Printer Tooks Help

OBb.@ p.H / ® @ ® O ®
Disconnect  Losd  Save Print StartPrint il Print Toggle Log Show Flament Fide Travel Printer Settings Easy Mode Emergency Stop

3 Vier Taperaturs Curve Object Placenent Slicer Pravier Masmal Contrel

0900@9060

F CEETTIITIITIII ;-
U MR
& CEITTIImITITRmmIE ©
[V m—— -
T

@tk O Wi Otmas @ Myhm o

Figure 5.92 Heat the extruder

2. Click the extruder feeder when the heating temperature is up to 200°C and feed
up tol0mm-30mm, as shown in Figure 5.93.
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Object Flacement |Slicer | Prewiew | Manual Control
_ .
G-Caode: Send

14 10

Figure 5.93 Extrude filament

Extruderl -

—ZA N

m

If the melted filament flows from the nozzle of the extruder, the extruder is
working properly.

ANOTICE

If the filament extrusion is in the opposite direction. Please remove the filament, and turn

the extruder around, then re-push down the filament.

Step 5 Adjust the printing space and get the printing coordinates.
LAONOTE

During printing, if the distance from Dobot Magician to the printing platform is too large
or too small to paste the first layer, it can lead to the nozzle blockage. For increasing the

stickiness of the first layer, placing a masking paper on the platform is recommended.

1. Press the Unlock key on the Forearm and drag Dobot Magician to make the
printing head contact the surface of the masking paper (The distance between the
printing head and the surface of the masking paper is the thickness of a sheet of
A4 paper), then release the Unlock key.

2. Input command M415 on the G-Code command window and press Enter to get
the current coordinates, as shown in Figure 5.94.

You can also press the Key button on the back of the base to get the current
coordinates.
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| G Repetier-Host V1.0, W |

f i NE EE Wl TBR &8
L7,
o2 =2»»P. 0 /s @ @ #w © @
| EF  #A  BEEE BSOS fiEE BEEEE ERaE ERh FIEWLIZE  Easy Mode gsmi
B AR i

GCods: 15| EiE

. ;- - n.nn.iﬁm%l vl

-1.1 0,00,

(ONCRPN1NON3N4N5N2)
A oA D o0 5
& RS o 5
"

THEIR

m

SN ARRP P ¢ +Q

Ar.s.=E 6 =2 A #e A e TN
SRR @LRaY ORREE OkNREE ORRHE ONREE OBHEh aFKER  ;mEH
Resend: 11 -
- CARR_OFFSET_Y1:0.00 ,SCARA OFFSET_21:15.07
X:-1.11 ¥:0.00 Z:0.000k [
B Dobot Hiiisk: 199.6/200°C FES | I w

Figure 5.94 Input M415

LONOTE

If you cannot find the G-Code command window, please click EASY to close Easy

Mode, as shown in Figure 5.95.

.= > .- N a3
o o o 24
Connect  Load  SavePrint StartPrint  Kill Print Printer Settings| Easy Mode Emergency Stop

3D View |Tenperature Curve|

I Ectruder 1~ |

| E— m—

V0P OOOO
¥ R
¥ ORI

o e —— Y|
"

S QUR PO L+ +(Q

Disconnected: default

Figure 5.95 Easy mode

Step 6  Click Load to import the prepared 3D printing model, as shown in Figure 5.96,

The format of 3D model is STL. You can design 3D model and transform it into STL
format,
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| G Repetier-Host VLOG I - — = e B - - [=[E=] = ]

| File View Config Printer Tools Help

Rl >R /S @ @ w O @

Disconnect | Load |SavePrint StartPrint  Kill Print ToggleLog Show Filament Show Travel Printer Settings Easy Mode Emergency Stop

Object Flacement | Slicer | Previey Manual Control

D View |Temparatwre Curve

Search 3D modules

Organize * New folder =~ @

. T

%] Documents “ Name Date modified Type

I @ Music () fish_fossilz_fob 2016/5/28 10:46 STLFil
[ Pictures f:j Hellow_Pyramid 2013/1/918:02 STLFil
Subversion [ pikachu_Lgen_flowalistik 2016/7/25 6:01 STLFil
! B videos [ squirtle_starter_lgen_flowalistik 2016/10/9 14:08 STL Fil =
H srens (%) totodile_starter_2gen_flowalistik_2 2016/7/25 6:02 STL Fil
ol AETE [ totoro-solid 2016/10/914:08 STL Fil

|- Twisted Vase_Basic | 2013/1/9 21:01 STLFil

18 Computer [ Twisted_Vese_gcode.gcode 2016/9/7 20:03 GCOD|=

& Windows7 0S(C| | ) TwistedLamp 2013/1/101:45 STLFil

s ruanjian (D3 [ wolf.obj 2015/2/27 0:09 OB Fil

. ziliac (E) G T 2016/9/2 3:00 STLFil +
 SYSTEM_DRV (F) =« | i | v

File name: Twisted Vase_Basic ~ | GCode/3D-Files i

QRO O+ +Q

Show in Leg:  @Ceonmands S

[ echo:Active Extruder: 0
L8 echo:Active Extruder: 0
SN SC2RA OFFSET_X1:-250.00 ,SCARR_OFFSET_¥1:0.00 ,SCARA_OFFSET_Z1:77.40 |
Pl x:16.26 ¥:0.00 2:0.000k o

Extruder: 27.0°C/Of Tdle | |t

Connected: Dobot

Figure 5.96 Import 3D printing model

After importing the model, you can center, zoom, or rotate the model on the
Object Placement page, as shown in Figure 5.97.

[5)) Repetier-Host V1.0.6 - Twisted_Vase_Basicstl

File View Config Printer Tools Help |
) o /"
O @ b .HN /»/ @ @ 2w O ® |
Disconnect  Load  SavePrint StartPrint  Kill Print ToggleLog Show Filament Show Travel Printer Settings Easy Mode Emevgencyﬁtﬂpl
3D ¥iew | Tenperatwre Curve| Ubject Flacement |Slicer | Preview | Manual Control |

MO MG 4 dlm b

Scale Object m'

a8 .
E Reset

@ Twisted Vase Basic D} « &

Shor in Lozt @Cemmands  Olnfos  OWarnings  OFrrors  @ACK  Ohuto Seroll  Cleswr Loz (hCopy

X:16.26 ¥:0.00 Z:0.000k a
Starting object analyser ...

Object is manifold. (N
Analysing finished. -

Connected: Dobot Extruder: 268°C/0ff Idle B I

Figure 5.97 Model operation

Step 7  Set slicing parameters and slice up.
You need to set the slicing parameters before first printing.

1. Select Slic3r from Slicer on the Slicer tab of the Repetier Host page, and click
Configuration, as shown in Figure 5.98.
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() Repetier-Host VIO - Twisted)!asejas_@ﬂu

File View Config Printer Tools Help

O 2@ Pb.B / @ @ 2 © ®

Disconnect  Load  SavePrint StartPrint  Kill Print ToggleLog Show Filament Show Travel Printer Settings Easy Mode Emergency Stop
50 ¥ier |Temperaturs Curvs| Object Placement | Slicer |Freview |Msmual Control | i
.. P> Slice with Slic3r ‘ Kill Slicing
a‘}. |sticer:  [s2ic3r | v [ egManager |
Q I £ Configuration | =
Print Setting:  [Dobot 2.0 Vase -
Q Printer Settings’ [Dobot 2.0 ¥ase -]
g Filament settings:
Extruder 1 [Dabot 2.0 Vase -
@ Override Slickr Settings
// [ Copy Print Settings to Override
[ Ensble Suppert
[] Enable Cooling
Infill Density o
Shew in Log:  @Cennands  Olnfor  Ofarnings  QFrrers  @ACK  Qbuto Seroll @ Clear Loz (7Copy
FJ X:16.26 ¥:0.00 Z:0.00ck .
!N starting cbject analyser ...
Object is manifold. o
Analysing finished. >

Connected: Dobot Extruder: 27.5°C/Off Idle P I

Figure 5.98 Select slicer

The Slic3r page is displayed, as shown in Figure 5.99.

& Slic3r
File Window Help

Print Settings | Filament Settings | Printer Seﬂings|

Ere—] = D _i

\@l Layers and perimeters Layer height: 04 mm
27 1nfill First layer height: 0.35 mm or %
(£) Speed
skirt and brim Vertical shells
Ll Support material . . =
] Notes Perimeters (minimum}: 3 =
= Output options Spiral vase:
\T Multiple Extruders
é—" Advanced Horizontal shells
Solid layers: Top: 3 EIBoﬂom. 3 =
Quality (slower slicing)
Extra perimeters if needed:
Avoid crossing perimeters (slow):
Detect thin walls:
Detect bridging perimeters:
Advanced
Seam position: Aligned
External perimeters first:

Version 1.1.7 - Remember to check for updates at http://slic3r.org/

Figure 5.99 Slic3r page

2. Set the slicing parameters on the Slic3r page.

The 3D printing effect depends on the slice parameters. This section provides a
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configuration sample for printing. You can select File > Load Config on the

Slic3r page to import the sample, which can be obtained on Dobot website >

Download Center, as shown in Figure 5.100.

SCARA
O M1 Pro

Education
O Magician Lite
® Magician

Nova Series

O Nova Series

Other Products

O Training system

| Reptier-Host & Cura 3D Printing Slicing Parameters for Magician - Jul 6, 2023
1

i 4,

: 3D printing slicing parameters for Magician. :
Industry 4.0 in Education En (DOBOT Magician) - Jul 20, 2018 A
o

Figure 5.100 Configuration sample download page

[ Name - Date modified Type Size
i--,:j EJJ;:E.'D-V;s;i:i--: Configuration sett... 3KB
L_"—-l Eo_bztg.ﬁ_.in-i____l Configuration sett... 3 KB
| Dobot-2,0 Vase-Cura.ini /24 10:03 Configuration sett... 11 KB
>:_'| Debot-2.0-Curaiini v'24 10:03 Configuration sett... 11 KB

Figure 5.101 Configuration sample

As shown in Figure 5.101, “Dobot-2.0-Vase.ini” is used for printing a thin-walled
vase, and “Dobot-2.0-ini” is used for the filling, with a filling rate of 20%.

3. Save the Printing Settings, Filament Settings and Printer Settings tabs
respectively after importing configuration sample, as shown in Figure 5.102.
& slicar ’ =HHEH
File Window Help
Print Settings | Filament Settings | Printer Settings| |
[ Layers and perimeters Layer height: 02 mm
P
é Isr:::tl and brim First layer height: 035 mm or %
il Support material
@ Speed Save preset (o]
T Multiple Extruder:
& Advanced i ings as: 2 =! (minimum)
& Output options Dobot 2.0 - &
<] Mates l oK ] [ Cancel I
Solid layers: Top: 3 = Bottorn: 3 =
Quality (slower slicing)
Extra perimeters if needed:
Hocoid crossing perimeters: @
Detect thin walls:
Detect bridging perimeters:

Advanced

Seam position:

o

External perimeters first:

Version 1.2.9 - Remember to check for updates at http://slic3r.org/
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4. Click Slici with Slic3r on the Slicer tab of the Repetier Host page, as shown in
Figure 5.103.

r .
(5} Repetier-Host V1.0.6 —Twismad,v‘“'—B
File View Config Printer Tools Help
B > 53 %
O @ ».Bm 5/ ®@ @ 8
Disconnect  Load  SavePrint StartPrint  Kill Print ToggleLog Show Filament Show Travel Printer Settings Easy Mode Emergency Stop
3 View |Temperature Curvs| | Object Flacement | Slicer |Eravier | Manual Contrel
.. |) Slice with SI|c3r| ‘ Kill Slicing
G‘*. Slicer:  [Slicir v [ #8Hanazer ]
Q =
Print Setting: | [Dobot 2.0 Vase -
Q Printer Settings [Dobot 2.0 Yase -
g Flament seitings
Extruder 1 [Dobot 2.0 ¥ase -
@ Overrids Slic3r Settings
// [ Copy Print Settings to Override
[] Bnsble Suppert
[7] Ensble Cooling
R —
Infill Density 0% i
Show in Log: @Commands  Infos  Ofarnings OBrrors @HCK  Ohuto Seroll  fClear Log  (Copy
<51ic3r> Unknown cptien infill_cverlap a
<Slic3r> Unknown cpticn external perimeter_extrusicn_width
<Slic3r> Unknown option support_material contact_distance I
<S11c3r> Unknown option octoprint_host o
Connected: Dobot Extruder: 27.1°C/OfF Tdle | |

Figure 5.103 Start to slice

5. Click > on the top left corner of the Repetier Host page to print.

[ Repetier Host V106 - Twismd)!asej

File View Config Printer Teols Help

O 2.@RMPIm/r @ @ w2 @ @

Disconnect  Load  SavePrin StartPrint | Kill Print Toggle Log Show Filament Show Travel Printer Settings Easy Mode Emergency Stop

3D View |Tempersture Curve| Object Placement | Slicer | Freview |Manual Control |

Frevisw |G-Cods Editer|

Printing Statistics

Estimated Printing Time: Th:47m:36s

Layer Count: 4891
Total Lines: 5842
Filament needed: 765 mm

Visualization
Show Travel Moves
Show complete Code
Show Single Layer

) Show Layer Range

First Layer

Last Layer:

NORRO e ¢ +[Q

@ACK  Obhuto Seroll i Clear Log  f7Copy

Show in Leg: @Cenmands  OInfes OFrrers
<5lic3r> => Generating skirt/brim
<51licdr> => Exporting G-code to C:\Users\Eric\AppData\Local\RepetierHost\composition.gcode

<5lic3r> Done. Process took 0 minutes and 1.452 seconds D
<Slic3rs Filament reguired: 764.%mm (1.Z3cm3) o

Connected: Dobot Extruder: 27.7°C/Off

Ofarnings

Figure 5.104 Start printing

Here the vase mode is adopted to print, and the product after printing is shown in Figure 5.105.
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Figure 5.105 Product of printing

5.8.4 Operating Cura
If you need to use Cura software for 3D printing, please launch the Cura software after burning
firmware.
Prerequisites
*  Slice software Cura has been installed.
Download path: https://ultimaker.com/en/products/ultimaker-cura-software/list.

Please download the recommended version V14.07. The way how to install and use is not
described in this topic.

e The 3D printing model has been prepared.
*  The printing platform has been prepared and placed within the workspace of Dobot

Magician.
*  Dobot Magician has been powered on, and connected to DobotLab successfully (Only

USB connection is supported).
*  The 3D printing kit has been installed.

Procedure
Step1  Launch Cura software.
Step 2 Set slicing parameters.
1. Select Machine > settings on the Cura page.
Now the Machine settings page is displayed.

2. Set the corresponding parameters on the Machine settings and click OK, as
shown in Figure 5.106. Table 5.4 lists the values of the parameters that need to
be set. The other parameters are set by default.
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Machine settings x
Ulttimaker2

Machine settings Printer head size

E-Steps per 1mm filement| 0 Head size towards X min (mm) | 0

Maximum width (mm) 80 Head size towards Y min (mm) | 0

Maximum depth (mm) 80 Head size towards X max (mm)| 0

Maximum height {mm) | 150 Head size towards Y max (mm)| 0

Extruder count 1 ~ Printer gantry height (mm) 0

Heated bed 1

Machine center 0,0

Build area shape Circular v Serial port com? ~

GCode Flavar RepRap (Marlin/Sprinter) -~ Baudrate 115200 ~
Add new machine Remove machine Change machine name

Figure 5.106 Parameters setting

Table 5.4 3D printing parameters description

Parameter Description

Maximum width Set to 80mm

Maximum depth Set to 80mm

Maximum height Set to 150mm

Machine center 0,0 Select it

GCode Flavor Style of GCode: select RepRap Marlin/Sprinter
Build area shape Select Circular

Serial port Select the corresponding serial port

Baudrate Set to 115200

3. Set slice parameters, and select File > Open Profile to import these parameters,
as shown in Figure 5.107. The slice file can be obtained on Dobot website >
Download Center, as shown in Figure 5.108.
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Cura - 14.07

File Tools Machine

Expert Help
Load model file...

CTRL+L
CTRL+S

Save model...
Reload platform
Clear platform

giam|
Print... CTRL+P

F3

Save GCode...
Show slice engine log...
.
Save Profile... |
Load Profile to defanlt \
Feezet Profile to default
Preferences... CTRL+,
Machine settings...
Recent Model Files

Recent Profile Files

Cuit

Figure 5.107 Import slice parameters

The 3D printing effect depends on the slice parameters. This section provides a
configuration sample, you can import it directly for printing.

SCARA

O M1 Pra

Education

O Magician Lite
® Magician

Nova Series

O Nova Series

Industry 4.0 in Education En (DOBOT Magician) - Jul 20, 2018 &.
Other Products ~
O Training system
Figure 5.108 Configuration sample download page
o~
] Mame Date modified Type
| Dobot 2.0 Vase.ini 2020/6/24 10:03 Configuration sett...
;] Dobot 2.0.ni _ _ . 2020/6/24 10:03 Configuration sett...
i | Dobot-2.0 Vase-Cura.ini § 2020/6/24 10:03
1J Dobot-20-Curaini |

Configuration sett..
i 2020/6/24 10:03

W

Configuration sett...

Figure 5.109 Configuration sample

Dobot-2.0-Vase-Cura.ini is used for printing a thin-walled vase, and Dobot-2.0-
Cura.ini is used for the filling, with a filling rate of 20%.

4. Click E, the Open 3D model page is displayed, and select the 3D printing
Issue V2.3.1 (1 August, 2023) User Guide Copyright © Yuejiang Technology Co., Ltd.
86




0 DOBOT Dobot Magician User Guide (DobotLab-based)

model prepared.

The format of 3D model is STL. You can design 3D model and transform it into
STL format.

After importing the model, click the model itself, you can center, zoom or rotate,

and so on, as shown in Figure 5.110.

BSa
-

W, D, H: 51.2, 51.2, 90.0 mm

Scale X
Scale Y
Scale Z
Size X (mm)
Size Y (mm)
Size Z (mm)
Uniform scale [+

Figure 5.110 Zoom and rotate

n)

5. Click B8 to connect with Dobot Magician.

The printing window is displayed and the current printing temperature is shown
on the top corner of the window, as shown in Figure 5.111.

i Operational, Temperature: 28 E=NEEE X |

Figure 5.111  Printing window

6. Set Temperature to 200 and press down Enter to heat the extruder.

The temperature of the extruder should be above 170°C. Dobot Magician will not
start 3D printing until the filament is in the melting state. So you need to heat the
extruder first.

ADANGER
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The heating rod will produce high temperature up to 250°C, please be careful. Do not let
children play with it alone. The process needs to be monitored when it is running. After

the process is completed, please turn off the equipment promptly.

Step3  Test the extruder.

Before printing, you need to test the extruder to check whether the melted filament
flows from the nozzle of the extruder.

Click the feedstock extruder or click the given stepper, such as 10, 1, 0.1 (10 is

recommended) on the Operational page and feed up to 10mm-30mm, as shown in
Figure 5.112.

1| Operational Temperature: 199

Figure 5.112 Click feedstock extruder

If the melted filament flows from the nozzle of the extruder, the extruder is working
properly.

ANOTICE

If the filament extrusion is in the opposite direction, please remove the filament, and turn

the extruder around, then re-push down the filament.

Step 4  Adjust the printing space and get printing coordinates.
NOTE
During printing, if the distance from Dobot Magician to the printing platform is too large

or too small to paste the first layer, it can lead to the nozzle blockage. For increasing the

stickiness of the first layer, placing a masking paper on the platform is recommended.

1. Press the Unlock key on the Forearm and drag Dobot Magician to make the
printing head contact the surface of the masking paper (The distance between the
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printing head and the surface of the masking paper is the thickness of a sheet of
A4 paper), then release the Unlock key.

2. Input command M415 on the lower right of the Operational page to get the
current coordinates, as shown in Figure 5.113.

You can also press the Key button on the back of the base to get the current

coordinates.

Figure 5.113 Input command M415

Step5  Click Print, Dobot Magician moves to the printing origin (System setting) and starts
printing.

5.9 Calibration
5.9.1 Base Calibration

The base encoder has been calibrated before being shipped out. Generally, the J1-coordinate is
0° after homing, where the homing point is the system default. Namely, the Forearm is located at
the middle in front of the base.

If the J1-coordinate is not 0° (error range: 1° ~3° ) after homing, you need to re-calibrate the
base encoder.

Prerequisites

*  The writing and drawing kit has been installed. For details, see 5.5.1 Installing a Writing
and Drawing Kit.

*  Dobot Magician has been powered on, and connected to DobotLab.
*  DobotLink has been started.
*  The sensor calibration board has been prepared.

Procedure

Step 1  Place the Dobot Magician at the right position on the sensor calibration board, as
shown in Figure 5.114.
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Figure 5.114 Location of Dobot Magician

Step 2 (Optional) Set the home point and make the nib contact the surface of the calibration
board.

This step is used for observing the nib position on the calibration board when moving
J1-axis in Step 7, to improve calibration accuracy.

£
1. Click . on the DobotLab main page to enter Teaching and Playback Lab.

2. Click the drop-down list of device connection panel, as shown below. Select
Magician and click Connect.

3. Press the Unlock key on the Forearm and drag Dobot Magician to make the nib
contact the surface of the calibration board, then release the Unlock key. The
coordinates of this point will be displayed on the command area.

4. Right-click the command, and select Set Home.

Step3  Open DobotLink. Click Enter in Machine Calibration module.
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@nrbout  L¥Seting  # Feedback

Integrated variety of equipment: Support for the control and programming of Dobot's full range of educational equipment
Integrated various educational applications: Dobotblock, Python programming, writing painting, teaching reproduction, and future Al experience center, Al training
platform and other functions.

DobotLab  oyoce piatform use: Support for PC-side local software, web ends, efc.

DobotLab online programming Dobotlab Local Edition
Dobotlab web version, easy online programming, click here to Focus on the artificial intelligent programming education
jump-~ platform for youth, support robot programming control and
) == more teaching functions, click here to download~
L
4 Click To Download
Firmware Update Machine calibration
This tool can be viewed for firmware upgrades or firmware Used to calibrate Dobot Magician robot arm parameters to

versions of Dobot Education Hardware Devices. improve positioning accuracy.

4
Co-

E% Dobot Device Help Documentation

Figure 5.115 Enter machine calibration

Step 4  Click Connect on the pop-up window, as shown below.

COM35ilic...

Figure 5.116 Connect device

Step 5  Click Start calibration in Base calibration module. The Base Calibration page is
displayed as below.
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< Machine calibration

Base calibration

he robo e default zero point, the coordinate value of the 1 axis is 0°, but the forearm is not in the middle position directly in front of

the base, and base calibration is req
Start calibration
X

Base calibration

Manual leveling [

When the mechanical . arform automatic leveling er manual
leveling to recalibrate -
Start calibration
Automatic levelir
srform automatic leveling or manual

When the mechanical .

leveling to recalibrate

Start calibration

and install the end cla
it). And make sure that th

Figure 5.117 Base calibration

Step 6 Click Ready, next step on the Base Calibration page.
Dobot will start homing. Please ensure that there are no obstacles within the
workspace during homing.

Step 7 After homing is finished, click +J1 or -J1 to make the nib at a point on the line
between A3 and B3 on the calibration board, as shown in Figure 5.118 and Figure
5.119.
If the speed is too fast when moving J1-axis, you can drag speed slider to adjust

speed.
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Base calibration

speed (10%) =0

Adjusted, confirm calibration

Figure 5.118 Adjust J1 axis

Figure 5.119 Nib position

Step 8  Click Adjusted, confirm Calibration to start calibrating the base encoder.
You can check the J1-coordinate on the Arm Control Panel page, as shown in Figure
5.120.
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< Arm Control Panel ©@ Home

Speed

Figure 5.120 J1 coordinates

5.9.2 Sensor Calibration

The angle sensors of the forearm and rear arm have been calibrated before being shipped out.
Generally, the Z-coordinate will remain the same when moving Dobot Magician in the same
horizontal plane. If changed, you need to recalibrate the angle sensors by manual levelling or auto

levelling to improve the positioning accuracy.

*  Manual Levelling: It is more accurate to calibrate manually with DobotLink, sensor
calibration board, and writing and drawing kit, which is suitable for the application

scenarios with high requirements for absolute positioning accuracy.

*  Auto Levelling: It is simple and quick to calibrate automatically with DobotLink and
auto-levelling tool, which is suitable for the application scenarios without high

requirements for absolute positioning accuracy, such as writing and drawing, 3D printing.

5.9.2.1 Manual Levelling

Prerequisites
*  Dobot Magician has been powered on and connected to DobotLab.
*  DobotLink has been enabled.
*  The sensor calibration board has been prepared.

Procedure

Step 1  Place the Dobot Magician at the right position on the sensor calibration board, as

shown in Figure 5.121.
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Figure 5.121 Location of Dobot Magician

Step 2 Open DobotLink. Click Enter in Machine Calibration module.

Step3  Click Connect in the pop-up window, as shown below.

COM35ilic...

Figure 5.122 Connect device

Step4  Click Start calibration in Manual Levelling module.
The Manual Levelling page is displayed.
Step 5  Click Ready, next step on the Manual Levelling page.

Dobot Magician will move according to the system settings and finish the auto-
compensation of the angle senor coefficients of the forearm and rear arm.

ANOTICE

Please remove all end-effectors from Dobot Magician before calibrating

Step 6  Place the pen to the end of the Dobot Magician. See 5.5.7 Installing a Writing and
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Drawing Kit for details. Click Ready, next step after installation.

Step 7 Adjust “X” “Y” “Z” coordinates to move Dobot Magician to the first calibrated point
(take A3 as an example). Click Ready, next step.

If the speed is too fast when moving J1-axis, you can drag speed slider to adjust the

speed.
X
.
Manual leveling
. \ W \ )
\ ) \ /Y} B |
s o) [=
= \,4,»)—,‘4
(i
’ ’ | =) =4
ol -, =
B T2
. fa- g
speed (10%) =0 _— X +
Use the fine adjustment button to move the end of the . +
robotic arm to the first calibration point.
= y4 +
Ready. next step

Figure 5.123 Adjust the first calibrated point

Figure 5.124 Move to the first calibrated point

Step 8  Adjust the “X” “Y” and “Z” coordinates to move Dobot Magician to the second
calibrated point (take B3 as an example). Click Ready, next step.
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Manual leveling

speed (10%) =) — X +
Use the fine adjustment button to move the end of the +

robotic arm to the second calibration point.

Ready, next step

Figure 5.125 Adjust the second calibrated point

Figure 5.126 Move to the second calibrated point

Step 9  Set the distance between the two calibrated points, as shown in Figure 5.127. As the
distance between the two calibrated points on the calibration board is 80mm, please
keep the default value in this step.
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Manual leveling

oM N
al.ub

Complete calibration

Figure 5.127 Set the distance between two calibrated points

ANOTICE

Please DO NOT drag Dobot Magician in this step, to avoid manual levelling failure. If
the speed is too fast when clicking coordinate buttons, you can drag the speed slider to

adjust the speed.

Step 10 Click Complete calibration.

5.9.2.2 Auto Levelling

Prerequisites
*  Dobot Magician has been connected to a PC via USB cable.
*  Dobot Magician has been connected to the power adapter.
*  DobotLink has been started.

*  The auto-levelling tool has been obtained, as shown in Figure 5.128.
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Figure 5.128 Auto-levelling tool

Procedure

Step 1  Place the Dobot Magician on the flat platform.

ANOTICE

Please ensure that the platform is flat. Otherwise, the auto levelling will be failed.

Step2  Fix the auto-levelling tool on the Dobot Magician with a clamp fixing screw, as
shown in Figure 5.129,

Figure 5.129 Fix auto-levelling tool

Step 3 Insert the cable of the auto-levelling tool to the GP4 interface in the forearm, as
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shown in Figure 5.130.

FMS

oo oao

oooao

€dD dD SdD EMS DOTVNY

JEIEER

Figure 5.130 Insert the cable of the auto-levelling

Step4  Power on the Dobot Magician.
Step5 Open DobotLink. Click Enter in Machine Calibration module.
Step 6  Click Start calibration in Auto Levelling module.

The Auto Levelling page is displayed, as shown in Figure 5.131.
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< Machine calibration

Base calibration

the robotic arm returns to zero at the default zero point, the coordinate value of the J1 axis is 0°, but the forearm is not in the middle position directly in front of

and base calibration is required.

Start calibration

Automatic leveling

Manual leveling [

the mechanical zrform automatic leveling or manua

I calibrate -

Start calibration

Automatic levelir

the mechanical zrform automatic leveling or manua

calibrate -

sert
m. Place it on a fi

Ready, start leveling

Figure 5.131 Automatic leveling

ANOTICE

Please ensure that there are no obstacles in the workspace during auto levelling.

Step 7 Click Ready, next step on the “Auto Levelling” page.

Dobot Magician starts auto levelling. The levelling process will take about 2 minutes.

< Machine calibration

Base calibration

rm returns to zero at the default zero point, the coordinate value of the J1 axis is 0°, but the forearm is not in the middle position directly in front of

calibration is required.

X
Automatic leveling
Manual leveling [
he mechanical srform automatic leveling or manual
ling to recalibrate .
Magician g, the whole process takes about 2 minutes, please wait
Automatic levelir
en the mechanical arm maoves on the same horizontal plane, the Z-axis height has a large deviation, and it is necessary to perform automatic leveling or manual

ling to brate the large and small arm sensors to improve the level accuracy.

Start calibration

Figure 5.132 Start automatic leveling

5.9.3 Homing
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Dobot Magician has been calibrated before being shipped out. If the Dobot Magician has been
hit or the motor has lost step, you need to operate homing to improve the positioning accuracy.

Prerequisites
Dobot Magician has been powered on, and connected to DobotLab.

Procedure

Click Home on the arm control panel of DobotLab, as shown in Figure 5.133.
- Arm Control Panel

Speed

Speedd

End Effector

Enable Close

Coordinate Calibration Calibration

Figure 5.133 Set home

ANOTICE

Please remove the end-effector from the Dobot Magician before homing.

Please ensure that there are no obstacles within the workspace during homing.

Dobot Magician will rotate clockwise to the limited position and then return to the default
homing point automatically and the LED indicator on the base flashes blue. After the homing is
successful, there is a beep sound and the LED indicator turns green.

The homing point can also be use-defined. You can right-click a saved point in the command
User Guide Copyright © Yuejiang Technology Co., Ltd.
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area of Teaching and Playback Lab and click Set Home to set it as the homing point, as shown in
Figure 5.134.

(M) DOBOT LAB [feSingand pisysacisay

Teach playback Run program 1+ Download Settings

/. move to Movel

' move to Movel

’ move to Movel

& move to Movel

/. move to Movel

Delete All

Execute

Set Home

Figure 5.134 Set home position

5.10 Working in Offline Mode
Offline mode allows the Dobot Magician to perform the points in the point list previously
downloaded from DobotLab, without keeping the USB connection established.
Prerequisites
e The Dobot Magician has been powered on.
e The Dobot Magician has been connected to DobotLab.
e The points have been saved.
Procedure

Step1 After saving points in Teaching and Playback Lab, click Download. A prompt
window on whether to return to the home point will pop up, as shown below.
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Reminder

Figure 5.135 Confirm whether returning to the home point

Step 2 Click Yes to download the point list.

You will see “The script has been downloaded to Magician successfully” on the
screen when the downloading is completed.

Step3  Disconnect the Dobot Magician from Dobotlab, or the USB cable between the robot
arm and your computer.

Step 4  Short press the Key button on the rear panel of the base.

Step5 The Dobot Magician returns to its home point and performs the downloaded points.
To stop the movement of the robot arm, short press the Key button.

ANOTICE

Before using offline mode, setting the Dobot Magician to the home point can make the

Dobot Magician more accurate.

/ GP1 Stepper!  SW1 )
0 DOBOT R |
GP2 Stepper2 swz
Reset Key Communication Power
Interface

-

Figure 5.136 Base panel

If there are some points saved in Dobot Magician before, you need to directly start the
Magician, wait about 20 seconds after the light turns green, and short press the Key button to start
homing operation. Then short press the Key button again to start offline playback.

5.11 Operating Stick Controller Kit

Dobot Magician can be controlled by stick controller kit. As shown in Figure 5.137, the stick
controller kit includes (from left to right) a stick controller, a USB Host module, a USB cable (used
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for charging stick controller), and a transceiver.

Figure 5.137 Stick controller kit

ANOTICE

*  Please do not connect Dobot Magician to DobotLab when operating the stick

controller.

*  Please turn off the Dobot Magician completely first before connecting or
disconnecting external equipment. Otherwise, it causes serious damage to your

device.

Prerequisites

Dobot Magician has been connected to the power adapter.
Procedure

Step1 Connect the transceiver to the USB module.

Step 2 Connect the USB Host module to the UART interface on the base, as shown in Figure
5.138. Please note that one end of the 10pin communication cable should be inserted
into the communication interface of the robot arm with the slot side upwards, and the
other end should be inserted into the USB host interface with the slot side naturally
downwards, as shown in Figure 5.139,
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Figure 5.138 Connect with USB Host module

D _
N

downwards

Figure 5.139 Connect Magician to USB host

Step3  Press down the Power button to turn on the Dobot Magician.

The blue LED indicator on the USB Host module is on. After Magician is turned on,
there are four short beep sounds and the green one is on.

Step 4  Press down the power button on the stick controller, as shown in Figure 5.140.

The red LED indicator on the middle of the stick controller is on, indicating that the
Dobot Magician can be controlled by the stick controller.
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Figure 5.140 Power button of the stick controller

Table 5.5 lists the functions of buttons on the stick controller.

Table 5.5 Button function

Button Function

Power button Turn on stick controller

The stick controller will turn off automatically

LT Turn on the peripheral motor

RT Turn off the peripheral motor off

RB Switch to Cartesian coordinate system mode

LB Switch to Joint coordinate system mode

X Control the outtake of the air pump

Y Control the intake of the air pump

B Turn off the air pump

Left stick: Front/back . Cartesian coordinate system mode: Dobot Magician moves

along X-axis in the positive/negative direction

. Joint coordinate system mode: Dobot Magician rotates

along J1-axis in the positive/negative direction

Left stick: Left/right . Cartesian coordinate system mode: Dobot Magician moves
along Y-axis in the positive/negative direction
. Joint coordinate system mode: Dobot Magician rotates

along J2-axis in the positive/negative direction

Right stick: Front/back . Cartesian coordinate system mode: Dobot Magician moves

along Z-axis in the positive/negative direction
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Button Function

. Joint coordinate system mode: Dobot Magician rotates

along J3-axis in the positive/negative direction

Right stick: Left/right . Cartesian coordinate system mode: Dobot Magician rotates
along R-axis in the positive/negative direction
. Joint coordinate system mode: Dobot Magician rotates

along J4-axis in the positive/negative direction

5.12 Multiplexed I/O Demo
The addresses of the 1/O interfaces in Dobot Magician are unified. Most of I/O interfaces have
multiple functions. For details, see 4.3 Multiplexed I/0O Interface.

You can set I/O interfaces in the command panel of Teaching and Playback Lab, as shown in
Figure 5.141; or select I/O block in DobotBlock Lab, as shown in Figure 5.142; or call
corresponding APIs in the command list of Python Lab, as shown in Figure 5.143.

Command panel

MovJ MovL Jump

The point position can also be saved
ﬂ automatically after pressing and releasing the
forearm unlocking key

Save point

(© Pause time

) End effector setting

Gripper

ose step check

J=:1/O trigger settings ~+ add
LEVEL INPUT

I/O addressingTrigger condition  value

Figure 5.141 10 settings in Teaching and Playback Lab
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Yr Variables + il SetPWM output port EIO1 »  frequen
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5
i Set digital ouiput port EIO1 »  value

8 Events

. cetdgtalsignal EIO1 +
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Sedting ﬂ Get analog signal  EIO1 v
Motion Coordinate Calibation

@ Status Coordinate Calibation
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1o
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Coordina...

My Blocks
Make a Block

Figure 5.142 10 settings in DobotBlock Lab

(MY DOBOT LAB fiienEsey = o ; [Z) Project

25 Oear
“J Alarm

Python Programming

pyscriptl.py*
Q

7 Set lump Movement Farams

=l 017}

2 Set Mode of IO Port

? Set Frequency and Duty Cycle of PWM Output
Port

2 Set Digital Output Port
9 Get Digital Signal
9 Get Analog Signal

Uil

? Set End Suction Cop

Figure 5.143 10 settings in Python Lab

This section takes Teaching and Playback Lab as an example to illustrate level output, level
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5121 Level Output

Normally, an air pump can be controlled by the I/O interfaces. The 1/0 11 controls its intake
(High level) and outtake (Low level) and the I/O 16 controls its start-stop. Table 5.6 lists the

multiplexed descriptions of I/O 11 and I/O 16.

Table 5.6 Multiplexed I/O description

1/0 addressing | Voltage Level Output PWM Level Input ADC
11 3.3V V d - -
16 12v V - - -

The I/O 11 and 1/O 16 are located at the peripheral interface of the base, as shown in Figure
5.144.

EIO10 EIO11 EIO12 EIO16
3 A 4 A
GND REV PWM ADC 5 1A 5 1B 5_2A 5 2B GND VALVE
b A A 4 b A 4 4 A 4
e o 00 e 0o 00 e e
17
e o0 oo o0 0 |® @
> ¥ Vv X ¥y YV 4 v ¥
GND REV PWM ADC 5 1A 5 1B 5 2A 5 2B GND PUMP
» | 4 v v
EIO13 EIO14 EIO15 EIO17

Figure 5.144 Peripheral Interface on the base

Prerequisites

e The air pump has been connected to Dobot Magician. For details, see 5.7.1 Installing a
Suction Cup Kit.
e Dobot Magician has been powered on, and connected to DobotLab successfully.

Procedure

Step 1  Enter Teaching and Playback Lab. Select Pen from the end-effector module on the

arm control panel, as shown in Figure 5.145.

User Guide
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Step 2

Step 3

Step 4

= Arm Control Panel @ Home

Speed

Rail

Speedd

End Effector

Coordinate Calibration Calibration

Figure 5.145 Set end-effector

Set Trigger Mode in 1/0O trigger settings to LEVEL OUTPUT, and EIO11 and EIO
16 value to High. Click Add, and the corresponding trigger commands are displayed
in the command area.

M1 DOBOT LAB [ =

Teach playback

=k trigger Qutput + ElOi6 ~

=k trigger Qutput ~  EO11 - High ~

Figure 5.146 Trigger commands

Click Running program '

The air pump is humming with intake.

Modify EIO11 value to Low, as shown below.
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(V1 D0BOT LAD (R =

Teach playback

=k trigger Output - EIO16 - High ~

=k trigger Output ~ EO11 -~

Figure 5.147 Modify EIO11 value

Step5  Click Running program |

The air pump is humming with outtake.

5.12.2 Level Input
This section takes EIO 12 as an example.

Table 5.7 Multiplexed 1/O description

1/0 addressing | Voltage Level Output PWM Level Input ADC
12 3.3V - - J -
Prerequisites

*  Dobot Magician has been powered on, and connected to DoboLab successfully.
*  The saved points list has been existed in the Teaching and Playback Lab.
Procedure

Step1  Enter Teaching and Playback Lab. Set Trigger Mode in /O trigger settings to
LEVEL INPUT, and EIO12 value to High. Click Add, and the corresponding
trigger commands are displayed in the command area.
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@Movement mode
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The point position can also be saved
fi automatically after pressing and releasing
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Gripper

{~ Lose step check

#{<L1/0 trigger settings

+ add

Open
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+ add

LEVEL INPUT

1/O addressingTrigger condition  value

Figure 5.148 Add IO trigger command
Step 2 Move the trigger command above the saved point command.
(M) DOBOT LAB ESiSenapisscisy
Teach playback

Input  ~ EIO12 ~ High ~

(S wait until

9 moveto Movel ~ P 2048, 521, 203 ,

Figure 5.149 Move the trigger command

Step3 Click Running program ]

5.12.3 PWM Output
This section also takes I/O 11 as an example.

Table 5.8 Multiplexed 1/O description

1/0 addressing | Voltage Level Output PWM Level Input ADC
11 3.3v V v - -
Prerequisites
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Dobot Magician has been powered on, and connected to DobotLab successfully.

Procedure
Step 1  Enter Teaching and Playback Lab. Set Trigger Mode in I/O trigger settings to PWM,
I/O addressing to EIO11, and set the period and duty cycle. Click Add, and the
corresponding trigger commands are displayed on the command area.

(M) DOBOT LAB S = ' Save | Enaih

Teach playback < - 2 o Magician

& moveto Movel ~ P 2048, 521, 203 , 142 Command panel
=k trigger PWM =~ EOI1 - 5 PMovement mode

Mov) Movl Jump Arc

ition can also be saved
after pressing and releasing

(% Pause time

&) End effector setting

Gripper

& Lose step check

#=£1/0 trigger settings

PWM

/O addressing Trigger condition
period = 5 ms Duty cycle =

Figure 5.150 Add IO trigger command

Step2 Move the trigger command above the saved point command.
(M) DOBOT LAB [iSSreipaestiey =
Teach playback

=k trigger PWM

£ moveto Movel 204.8, 521, 203 ,

Figure 5.151 Move the trigger command
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