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Copyright Statement and Disclaimer

The contents contained in this document are the proprietary property of NexCOBOT Inc.
(NexCOBOT hereafter) and is subject to the protection of intellectual property law (including, but not
limited to the Copyright Act). The use of any material in relation to this document without the prior
authorization of NexCOBOT is considered infringement. Without the written approval of NexCOBOT
in advance, this document or any part of it shall not be photocopied, sold, distributed, modified,
published, stored or otherwise used.

To keep this document and its contents correct and complete, NexCOBOT reserves the right to
change or revise the document at any time without further notification.

Operating machine or equipment has a certain level of danger. It is the user’s responsibility to pay
special attention and have safety protection in place before operating any machine or equipment.
NexCOBOT shall not be held for any and all direct or indirect damage or loss to the equipment

mentioned in this document due to the use for a purpose other than the intended.
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1.

1.1. Specifications of the robotic arm

Introduction

Iltem Specifications
Degree of freedom 6
Payload rate : 1 kg
Drive system Step motor

Position detection method

Incremental encoder

Motor PBM604DXK50
Reducer VRGF-33C090-14BP10
J1 Encoder Encoder With Motor
Driver PB4D003E440
Brake None
Motor PBM604DCK50
Reducer VRGF-33C090-14BP10
J2 Encoder Encoder With Motor
Driver PB4D003E440
Brake Yes
Motor PBM603DCK50
Reducer VRGF-33B060P-14BP10
J3 Encoder Encoder With Motor
Driver PB4D003E440
. . Brake Yes
e Motor PBMA423DCK50
Reducer VRT-042-25-F5-S8ZM6
J4 Encoder Encoder With Motor
Driver PB4D003E440
Brake Yes
Motor PBM423DXK50
Reducer VRT-042-20-F5-S8ZM6
J5 Encoder Encoder With Motor
Driver PB4D003E440
Brake None
Motor PBM423DXK50
Reducer VRT-042-10-F3-S8ZM6
J6 Encoder Encoder With Motor
Driver PB4DO003E440
Brake None
J1 350 (+175 ~-175)
32 212" (+110 ~-92")
Motion range J3 216 (+63 ~-153 )
(degree) J4 350 (+175 ~-175")
J5 184 (+92 ~-92 )
J6 360 (180 ~-180")
J1 33
J2 33
. . J3 33
Reduction ratio 34 5
J5 20
J6 10
. J1 10000
Motor Resolution 32 10000

Copyright © 2018 NEXCOBOT Inc. All Rights Reserved.
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73 10000
74 10000

75 10000

76 10000

i1 10000

32 10000

_ 73 10000

Encoder Resolution 74 10000
75 10000

76 10000

Cycle time (*1) TBD

(*1) Test value for cycle time:

The path of travel for pickup/drop-off is defined as follows. The cycle time is the time needed for the

arm to travel along this path to the end and back to the origin.

1.2. Electric Control Box Specifications

25mm

Origin (U ‘

Item

Specifications

No. of control axes

6

Way of control

PTP (point-to-point control)
CP (continuous path control)

Control system

DC step control

Communication interface

EtherCAT

External digital I/0

Input: 15 points
Output: 16 points

\oltage input
100~240 VAC
Power supply rage
Frequency 50/60Hz
Dimensions 440W*285D*450H
Weight 24kg
1.3. The Robotic Arm and Its Range of Motion
The body of the robotic arm is shown below:
nexcosor M
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| | |
The Exteriors 3D Mechanism Schematics
[nexcoBor |
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1.4. Rated Payload at the End of Robotic Arm

This robotic arm is designed with an effective payload of 1 kg. The figure below
shows the location of center of gravity when the 1kg payload and the distance limits
and range of motion for the tip of the arm. The horizontal axis indicates the distance
in X-direction (or Y-direction) parallel to the flange surface at the tip of the arm,
whereas the vertical axis indicates the distance in Z-direction perpendicular to the
flange surface at the tip of the arm, both in mm.

Rated Payload Of Fixing Dimensions

100 | — ik

0 50 100 150 200
Lz(mm)

Attention is also needed that the range of payload for the arm is related to the
current posture of the arm as well as its velocity and acceleration when it moves
around. For overloading during a motion (the driver overload alarm will occur in this
case), it can be dealt with by adjusting the arm’s posture and/or reducing acceleration
or deceleration.

NEACOBOT —
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1.5. External Dimensions of Electric Control Box
The electric control box of miniBOT looks like this:
- - .,
opme
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|
Front Right side
3D view
nexcosor |
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The dimensions of the electric control box in mm are shown below:
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1.6. Functions Located on the Electric Control Box

1l
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No. Name Function
Power switch for drive motor | Turn on/off the power to step drive motor
Emergency stop button Push to stop the arm in emergency
External digital 1/0 port Insert the external digital I/O cable here
p Network cable port Insert the network cable here for the control
computer
5 USB port USB port for the control computer
5 Monitor cable port Insert the monitor cable here for the control
computer
- Robotic arm port Insert the connection cable between the arm
and electric control box here
8 Power and power switch Utility power, single-phase 100~240VAC,
50/60Hz
g External emergency stop Push to stop the arm in emergency
button

NEACOBOT
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2. Installation

2.1. Installation of the Arm and Dimensions of Base

The installation base is shown below.

e
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Front of the arm
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240
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2.2. Install the Controller
The robotic arm is installed as shown below:

Voltage : |
220/110VAC

NEACOBOT =.
11
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2.3. Pins and Connection for the Digital 1/0

The electric control box is provided with 15 DI points and 16 DO points. The
expansion I/O connector is located on the right side of the box, as shown below:

BT )

o gt

-

=

The 1/0 port is described as follows:

19 ® © @& o ¢ & O & ¢ o O o o O o o ° o o |1
37 ® @& & o o o o o o o o o o O o o o o 20

DC-37S (Female Socket Front View)

PINNO. |99 B |7 [ |5 jB|2|n|jw0]|9(B]T|6|]S5]s|3]2]1
Function | OV | D15 |DI14 | D3| DI12| DI11]DI10 | DI9 | DI8 | DI7 | DI6 | DIS | DI4 | D3 | DI2 | DN P24

N 4

O WOOOO00000O0000O00000T O
3790000000000000000 Q2
. -

PIN NO. |37 |36 |35 |3 ]33]32]31|30]29|28]2r]2e|2s]aa]23]22]21]20
Function | 0v [po15|oow|po13|po1z]oo11|ooto] pos | nos | 007 | bos | bos | bo4 | 003 | poz | bo1 |poo |Pae

The pins are defined as follows:

Pin | Parameter Pin | Parameter
1 P24 (+24V) 20 | P24 (+24V)
2 Reserved 21 | DOJ[0]
NEeAcoBOT .
12
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3 Reserved 22 | DO[1]
4 | DI[1] 23 | DOJ[2]
5 DI[2] 24 | DOJ3]
6 DI[3] 25 | DO[4]
7 DI[4] 26 | DO[5]
8 DI[5] 27 | DO[6]
9 DI[6] 28 | DO[7]
10 | DI[7] 29 | DOJ8]
11 | DI[8] 30 | DOI9]
12 | DI[9] 31 | DO[10]
13 | DI[10] 32 | DO[11]
14 | DI[11] 33 | DO[12]
15 | DI[12] 34 | DO[13]
16 | DI[13] 35 | DO[14]
17 | DI[14] 36 | DO[15]
18 | DI[15] 37 |0V
19 |0V
Note:
DI[0]: is predefined for the input for the detection of emergency stop button
activation.
DI/DO wiring example:
nexcosor M

Copyright © 2018 NEXCOBOT Inc. All Rights Reserved.
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2.4. Installation of Flange
D-D (2:1)
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2.5. Starting Sequence for the Electric Control Box

The following are the steps to start the electric control box:

Step 1:
Flip the general power switch located on the side of the box to the right to turn on
and left to turn off.

Step 2:
Flip the power switch of the driver on the side of box to the right to turn on and left
to turn off.
Step 3:
Push both the emergency stop button on the outside of the box and the external
emergency stop button to activate and release to deactivate.
Step 4:
Use the program to control the robotic arm.

iergency stop button
et switch of the motor)
ess) ON(Release)

NEeACOBOT
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Reverse the steps mentioned above to turn the electric control box off.

In addition, if it is impossible to turn the power on, check if the no-fuse circuit breaker
in the control box is ON.
This breaker is preset at normally ON at factory.

Flip the power switch in the electric control box up to turn it on and down to turn it
off.

NEACOBOT —
16
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3. Program Operations
3.1. Working with the NexMotion Studio

With the miniBOT installed, the utility program of NexMotion Studio is used for the
following tests:

1. Check if it is possible to communicate with the motor drive through
EtherCAT.
Homing of axes
Motion test for each axis

4. Operation test for the motions of miniBot

3.1.1. Establish a miniBOT project process
This section describes how to establish a project using the NexMotion Studio and how
to test that the controller and motor drive are operating correctly. The following are
the steps:

® Start the NexMotion Studio, and the homepage comes up as follows. Click on
“New Project” to add a new project for controller settings.

g NexMation Studio — = ] x
|- e -flew EtherCAT Mation Help -
1 ; 1
N BERNTHNN AN T
: New Project JOpen Project Save Al Close Exit
1 1 Salution
[ IR Project

NexMotion Studio

Recent Project

Message Output o x

19:55:53 NECXP_LoadAllEsi success, number of all ES| files: 8% number of vaild ESl files: 89 number of invaild ES| files: O
9:55:53 NECXP_GetESIVendorCount success, number of Vendors : 27

09:59:53 Total number of ECAT devices : 526

09:59:54 Total number of ECAT modular devices : 736

09:59:54 number of all NMD File : 3, number of vaild NMD files:3 , number of invaild NMD files:0

09:59:54 Total number of NMD Vendors : 3

09:59:54 Total number of NMD zds : 8

05:559:54 Total number of NMD group : 7

Meszage Output  Emor Message

Status

NEACOBOT -
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To add a new project, you need to define its name, location and solution name. If
no additional setting is made, the default name will be NexMotionProjectl and it

is placed on the desktop as shown below.

o New Project

Name: | MexMotionProjectl |
Location: | C:\Users\NET3640\Desktop | Browse... |
Solution Name: |Neanti0nProject1 |

OK | Cancel |

As a new project is added, the Project Explorer will display the directory tress on
screen as follows. It provides the functions of EtherCAT and Motion.

r

i
Project Wiew EtherCAT Mation

P U & 8

Mew Project  Open Project  Save Al Close
Solution

Project

|_i'}- 'r MexMation Project 1
R EtherCAT
|_i'}- ' Mation
L{} ['I; I Memony
i r“' Input

-

MNexcMot

Help

3

Exit

Message Output

=Y

B e T P

e o RPN L S NS o e e

First scan the equipment connected to the EtherCAT card. Right-click on

“EtherCAT” and select “Scan Nic” as shown below.

18
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g

N A AR A AR A MR 4 R SRR A A A R AR A A AT,

@
Project View EtherCAT Mation Help
P LU & 8 5

Mew Project  Open Project Save Al Close Exit
Solution

Project
Project Explorer o x

(=) % Solutipa wNaationBmiact] mm m =
1 By MExMotionProject 1

X

nrlbnd o by o P g b ad s g o MEREROR PUTR

® As the controller’s EtherCAT communication is activated, the following “Please
Wait” message will show up.

.l"'_r} MexMotion Project 1 - NexcMation Studio

Project View EtherCAT Mation Help

R U @ 8 5
Mew Project  Open Project Save Al Close Exit
Solution

Project

Project Explorer n X

= '. Solution - NexMation Project 1

|_i'}- i MexcMotion Project 1
E}' Motion = ®%  Add master
E}F‘; :El_r" B, Scan Nic

H Wi

*** Please Wait

Setting master untime...

;----,‘;’Fms - |

AARIL A A A A M AR sl AL AR AR A AR A s AN

Message Output
a P PR Y Ll L GNP SN T oW A R T LN I F N L s e ST S SR T S PR LW

® Asitis activated, a dialog box will pop up showing a list of available EtherCAT
cards. If there is only one card, that card will be selected as default as shown

O
NEACOBOT -
19
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below. If there are multiple cards, then select as needed. Click “Scan” after the

selection is made.

Select Mic Dialog

Select one NIC to Project

: o Nic_0 NicHrtel 825741 { 0 Slaves detected ) :

e e o e

1
Scan i

"

AddNicTtern (For Test)

Cancel

E]

® Once scanned, the equipment connected is shown below “EtherCAT” in the
directory tree. We can see that there are two drivers for the miniBot, as shown

below.

Copyright © 2018 NEXCOBOT Inc. All Rights Reserved.
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&

Project Wiew EtherCAT Motion Help

} U @ 8 5

Mew Project  Open Project  Save Al Close Exit
Solution

Project
Project Explorer n x

(O Soion Notoorbraeatt |
=+ ) NexMotionProject 1
N
||_} Master - 0
LJ. (1001) Mndel Mo .PB with EtherCAT Coe interface PE4D003E440
“"'}I Pods -
] poia _1
“"}I Pods -
Pl ms -
I_}g (1002) Mudel Mo .PB with EtherCAT Coe interface PE4D003E440
o fois -
] poia _1
Al ts -2
S [

P Tiotor ~ T T T T T T T T T

|:'J..
i i fu.fmﬁMW‘.)drm_{!pJ,ﬁfwwjﬂJFJ"IHM} NN

*\H\q/"\u’\ AL N AR et b M b R et b M AU A R R A A L e,

"

® As the equipment is scanned, right-click “Group” in the directory tree since the
robotic arm is a motion configuration of group relationship. Select “Edit Group”
to add the robotic arm module, as shown below.

NEACOBOT —
21
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T 1
p ¢
7
Project View EtherCAT Motion Help 5
: £
= r :
! & 8 {
il i ‘e
Mew Project  Open Project  Save Al Close Eait <
Solution {,
-
Project +
<
Project Explorer hp x :t:
= '. Solution - NexMation Project 1 3
=+ ) NexMotionProject ;
E}-% EtherZAT P
=} Master-0 5
LJ. (1001) Model Mo PE with EtherCAT Coe inteface PB4ADD03E440 j
-l fods -0 B
] poia _-| z
“*}I Puds - g
] ms-3 9
I_}g (1002) Model Mo PE with EtherCAT Coe interface PB4ADD03E440 i
- fois -0 Z
a0 poa - 1 i
] ts -2 ]
N [ g
= @ Motion e
E_} r{; 10 Memony {
N - 3
P <
..... [‘“ Output =

\
1
L — =% - Bt SromrParmmreter—

Edit Group :
1
% Maotor Mapping Window

T e N R T o AT Y T A RV S W oW S ST S L FY

® The dialog box showing the list of the robotic arm modules supported by the
controller pops up as follows. Select “Mini-BOT” and then “Append” or “Insert”
to add it to the Group.

NEeACOBOT
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T 1
Edit Group x
Current Group Tree Group Mechanical Library o
= NExcow
& Up Templete XY-Table
- Templete XYZ-Table
1
________.E..E}_H.im________a
| Append| 1 RD403
: ----- Hiwin-RAE05
<l Insert : =+ EMC
———— Lo PMC_Scara
Delete
4| i [ » 4| I | »
Ok |  Cancel |

® The “Mini-BOT” is added to the Group as shown below. Click on “OK” to close
this dialog box.

Edit Group x
Current Group Tree Group Mechanical Library o
[ P e e e o e e e e [=F NEXZOM
& Up Templete XY-Table
- Templete XY Z-Table
% Down - Mini-Delta
Mini-BOT
(2} Hiwin
< Append RD403
----- Hiwin-RAGDS
<l Insert =+ EMC
----- PMC_Scara
Delete
4| i [ » 4| I | »
Ok | Cancel |

NEeACOBOT =.
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®  Mini-BOT is shown under the Group in the directory tree, and it comes with 6

joints marked with question mark, as shown below.

D
Project View EtherCAT Mation Help

T v @ 8 5

Mew Project  Open Project  Save Al Close Exit
Solution

Project

Project Explorer p x

(=] '. Solution - MexMation Project 1
=+ ) NexMotionProject

(=R EtherCAT

E}- Master - 0

-2l s -0
] e _1
-l s -
-l fogs -

] iz -0
]l foia - 1
] s -2
] s -3
=+ @ Motion

=+ [& 10 Memory

: |"“' Input

{0} Mini-BOT
Joint 1
Joint 2
Joint 3
Joint 4
Joint 5
Joint &

NN N

o

A J'-."""]I- T A N R e R N 1 R Y N N R N T N S N R S T

e o o o o e e e e e e

L_}g {1001} Model Mo PE with EtherCAT Coe interface PEAD003E440

I_}. (1002) I"-I'Inde.-l MNo.PB with EtherCAT Coe interface PEAD003E440

T PR R N e T T

Hg_wmmw**\m#\ R T T P e T A e W Pt

® Now it is time to define the relationship between the joints of the robotic arm and
the motors. Right-click “Mini-BOT” in the directory tree and select “Motor

Mapping Window” as shown below.

NEeACOBOT
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&

Project Wiew EtherCAT

P U &

Matian

5

Mew Project Open Project  Save Al Close

Project
Project Explorer

=] '. Solution - MexMotion Project 1

=+ I NexMotionProject 1
=R EtherCAT
E}- Master - 0

- pos -
] e -1
-] fois -
“*ll Fods -

ot s -
]| pocia _1

=} ' Maotion
|_J F: 10 Memaory
L [ Input

Joird
Joird
Joird
Joird

RSN

By N T AT N g R I R R R R e N N T T W W T W Vo PR N g P

] s -2
N T

Salution

3D View

Exit

Edit Group Parameters

Motor Mapping Window

u@ {1001} Model Mo .PB with EtherCAT Coe interface PE4D003E440

I_}g (1002) I"-I'Indel MNo.PB with EtherCAT Coe interface PE4DD03E440

=
x

Y L TN VL L L W

L T W e T TR i I, T W, W TEL LR I T T NS, i T I T W T P T e W T, T

® The dialog box showing the relationship between the robotic arm joints and
motors pops up. The actual wiring between the arm and motors is provided in the
table below. Match the motors on the right to the joints on the left using

“Mapping,” as shown below.

Joint Drive Motor

1 . Axis 1
Drive 1 -

2 AXIS 2

NEeACOBOT
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AXis 3

Axis 4

Axis 1

AXxis 2

Drive 2

Axis 1

AXis 2

i) I
3
4
5
6
Not in
use
Not in
use
Motor Mapping Window
Current Motion Tree
----- Puis
|=} Graup
[} {0) Mini-BOT
- (1) Joint 2
- (2) Joirt 3
- (3) Joint 4
- (4) Joint 5
L. (5) Joint 6
4| I | »

<l Mapping
» Un-Mapping

Servo Drive List

Slave 0 - fds 0
Slave 0 - fds 1
Slave 0 - fods 2
Slave 0 - fods 3
Slave 1 - fds 0
Slave 1 - fods 1
Slave 1 - fods 2
Slave 1 - fods 3

OK |  Cancel |

® The relationship between the robotic arm joints and motors is established after

the mapping, as shown below. Click on “OK” to close this dialog box.

NEeACOBOT
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Motor Mapping Window x

Current Motion Tree Servo Drive List

E}- Group -
[+ (D) Mini-BOT

(2} (0) Joint 1
t... Slave 0 - fods [
=} (1) Joirt 2
e Slave 0 - Auds - | Mapping
2} (2) Joirt 3
t... Slave 0 - fods 2
=} (3) Joirt 4
b Slave 0 - Mds |
=} (4) Joirt 5
t... Slave 1 - fods [
2} (5) Joirt &

Slave 1 - fods |

-

Slave 1 - Az 2

e UnMapping | g g

-

-

QK Cancel

|
NEACOBOT am
27
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3.1.2. Homing process

As the project settings are done in the previous section, this section talks about
homing the robotic arm. Before the homing starts:
1. Check that all homing parameters are properly defined;
2. Activate the controller (Operation)
3. Group Drive Enable
4. Activate homing

Assuming that the Mini-BOT is any posture as the controller is powered up, one
example is shown in the left picture below. However, the actual angles obtained from
the joints are all zero. The homing is performed to ensure that all joints are at the
correct angles. The robotic arm becomes what you see in the right picture shown
below as the homing is done.

Before homing After homing

NEeACOBOT
28
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As the homing is done, check that the homing sensors at the joints are in position, as

shown below.

Axis 1

AXis 2

® Next, define the homing motion parameters (parameters of axes in the group) for
the joints. The table below provides example parameters values for homing.

NEeACOBOT
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] ]
Users are allowed to make appropriate adjustments according to the machine or
applications.
Parameters: 0x80 0x81 0x82 0x83 0x84
Joint 1 20 30 5 60 172
Joint 2 20 30 5 60 196.69
Joint 3 22 30 5 60 -60
Joint 4 20 30 5 60 175
Joint 5 22 30 5 60 -100.44
Joint 6 20 30 25 60 0

® Right-click a joint, for example “Joint 1,” in the directory tree and select “Edit

Group Parameters,” as shown below.

Project Explorer

= '. Solution - MexMation Project 1
|_i'}- 'r MexMation Project 1

=R EtherCAT

|_:}- Master - 0

) fis -0
] pogis - 1
] s -2
] s -3

N [
] pois - 1
] s -2
N [
(= @ Motion
LE} [T; 12 Memary
i |"“' Input

.

point ; Edit Group Pararmeters

Vot - Motor Mapping Window

e Meints e
----- doirt &

----- Joirt &

T i T i AT T R N e N e e T R N T P e RV W Vo N N R N N NN o

LE} {1001) Model No.PB with EtherCAT Coe interface PE4D003E440

E}g {1002) Model No.PB with EtherCAT Coe interface PE4D003E440

MM A R AR A A A A A i T A, A, M Ay ‘“\M'\A\ﬁ\

LR

® The parameter page for Group and joints shows up after the selection is made.

Set the joint 1 parameter 0x80 at 20 and 0x84 at 172 as shown below.

NeACcOBOT

30
Copyright © 2018 NEXCOBOT Inc. All Rights Reserved.



NEXCOBOT

T 1

Group  Jointl  Joint2  Joint3  Joint4  Joint>  Joint 6 §
Mum Sub Type Value Description ;’
28 | 0D F4_T 0 Base velocty e
(30 (D 132 T 0 Absolute or relative programming li
e ) 22T D Profils type A
32 | 0D F64_T 2 Maxdmum velocity ;
(k33 (D Fed T 20 Acceleration -
B34 0D F64 T 20 deceleration {
(35 D Fed T 500 Jerc :—’

¥ T2 S R 117, 3
1 B0 (D 132_T 20 | BtherCAT CiA HOME method 1 <
: (k81 (D Fed T 30 BtherCAT CiA HOME speed search switch : ‘;
1 82 (D Fed T 5 EtherCAT CiA HOME speed seanch zero 1 {
: (B3 D Fed T &0 | EtherCAT CiA HOME acceleration : 4
1 (x84 D Fed T 172 BEtherCAT CiA HOME offset 1 j
e B B e T S e o T
®  Set the joint 2 parameter 0x80 at 20 and 0x84 at 196.69 as shown below.

Group ~ Jointl  Joint2  Joint3  Joint4  Joint > Joint 6 :'
Mum Sub Type Value Description f:
28 el FE4 T 0 Base velocity ¥
(30 (D 132 T 0 Absolute or relative programming 5
e ) 22T D Profils type 7
32 | 0D FE4 T 2| Maximum velocity {
33 (D FE4 T 20 Acceleration ,f
(e34 (D Fed T 20 decelerstion f
(35 D Fed T 500 Jerc g

b8 00 2T oo L Bffemode e ‘
I B0 (D 132_T 20 EtherCAT CiA HOME method : :-";
: (k81 (D Fed T 30 | EtherCAT Ci& HOME speed search switch 1 ;
: (kB2 (D Fed T 5 EtherCAT CiA HOME speed seanch zero : <
1 B3 D Fed T &0 | EtherCAT CiA HOME acceleration 1 {
I a4 D Fed T 196,69 EtherCAT CiA HOME offset : 5
L T T o A T a e
nexcosor "
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® Set the joint 3 parameter 0x80 at 22 and 0x84 at -60 as shown below.

Group  Jointl  Joint 2 Joint4  Joint>  Joint 6 E
Mum Sub Type Value Description ;
B28 D FE4 T D Base velocity i
(30 (D 132 T 0 Absolute or relative programming 5
31 ) 122.T D Profile type ‘
32 | O FE4_T 2| Madmum velocity i
0633 B0 FE4T 20 Acceleration b
(34 (e Fed_ T 20 decelerstion 4
(35 0 Fed T 500 | Jerk :

|—-E;LQ-E——-M———H&T—————————————-E-Bdfumde—————————————-. :'/
I xBD (b0 132_T 22| BtherCAT CiA HOME method : ;
: (cB1 D Fed T 30 | BtherCAT Ci& HOME speed search switch | ‘;
: (kB2 (D Fed T 5 EtherCAT CiA HOME speed seanch zero : ;
1 B3 0 Fed T 60 EtherCAT CiA HOME acceleration 1 i
1 0 Fed T 60 BtherCAT CiA HOME offset ! ;

Lﬂ i — .rﬂu.m-ﬁw B e e B S R L B S O R FE e S o o R T g e "J.-!-.-‘i P LR

®  Set the joint 4 parameter 0x80at 20 and 0x84 at 175 as shown below.

Group  Joint 1

Mum Sub
28 D
130 D
31 (e
32 D
B33 D
k34 e
135 D
k36 e
| @80 D
: 31 <0
| BxB82 e
: B3 D
] x34 D

L.‘M.wa.f\,f}"f,f,\..,}‘l’jf!ar;-\f,-lAJ)‘_pquM)Jaﬂ‘ P e T E s R o S e e e o R R
Ll el el el el el el el ]

NeACcOBOT
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Joint 2

Type

Fed T
132_T
132_T
Fed T
Fed T
Fe4 T
Fed T
|32 T
132_T
Fed T
Fe4 T
Fed T
Fed T

Joint 4

Value

0
0
0
2
20
20
500

il
20
30
5
80
175

Joint > Joint 6 g
Description E

Base velocity +
Absolute or relative programming :;
Profile type {
Madmum velocity };
Acceleration 4:
decelerstion e
Jerk j:
L :
EtherCAT Ci& HOME method 1 %
EtherCAT CiA HOME speed search switch : E
EtherCAT CiA HOME speed seanch zero 1 :/
EtherCAT CiA HOME acceleration : 4
EtherCAT CiA HOME offset 1 ¢
et s g i !
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®  Set the joint 5 parameter 0x80 at 22 and 0x84 at -100.44 as shown below.

Group  Jointl  Joint2  Joint3  Joint4  Joint > Joint 6

Mum Sub Type Value Description

(k28 (D Fed T 0 Base velocity

(30 (D 132 T 0 Absolute or relative programming

(k31 e 132.T 0| Profile type

be32 bl Fed T 50 Maximum velocity

(k33 (D Fed T B0 Acceleration

(e34 (D Fed T 50 decelerstion

(35 1-31] Fed_ T 500 Jerk
=l e ) e e e e e e L R ey
| B0 1.1 32T 22 EtherCAT CiA HOME method 1
: (k81 (D Fed T 30 BtherCAT CiA HOME speed search switch :
1 B2 (D Fed T 5 EtherCAT CiA HOME speed seanch zero 1
: x83 1-31] Fed_ T 60 EtherCAT CiA HOME acceleration :
1 (ke Fed T -100.44 | EtherCAT Cid HOME offset 1
R g s e Ly LY e e S e s B e B

® Set the joint 6 parameter 0x80 at 20 and 0x84 at 0 as shown below.

Group  Jointl  Joint2  Joint3  Joint4  Joint>  Joint e

Mum Sub Type Value Description

(k28 (D Fed T 0 Base velocity

(30 (D 132 T 0 Absolute or relative programming

(k31 e 132.T 0| Profile type

be32 bl Fed T 60 Maximum velocity

(k33 (D Fed T 70 Acceleration

(e34 (D Fed T 70 decelerstion

(35 1-31] Fed_ T 500 Jerk
l-k?ﬁE--M___@J_____________Jlﬂuﬁar.lmdﬁ_____________..
1 B0 1.1 32T 20 EtherCAT CiA HOME method 1
: (k81 (D Fed T 30 BtherCAT CiA HOME speed search switch :
1 B2 D) Fed T 25 EtherCAT CiA HOME speed seanch zero :
: x83 1-31] Fed_ T 60 EtherCAT CiA HOME acceleration 1
1 x84 el Fed T 0 EtherCAT CiA HOME offset I
i o 2 L A el 2 Al 2 i BB ol Lo i i e K2 A #0000

33
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® Asthe miniBOT project settings are done, click on “Operation” in the “Motion”
tab to activate the real-time motion control system of the controller as shown
below.

2 MexMationProject 1 - NexMotion Studio

Project Wiew EtherCAT Mation Help jm—————

B

Edit Ads  Edit Group  Mapping System Group | Operation :Simulation Shutdown

R T T T C R FET R

Parameter Parameter Parameter |- el
Configuration Parameters Caontral
Project Explorer o X Group Parameter .izﬂﬂ@n
= '. Solution - MexxMotionProject 1 Info Control

LN

pil =l Do W NGHOP ERGISt 1 £ s s i g8 b bnpns o oo i, g dss ps o o B st s I pnd b8 A Ponf o gn B0 Pk g d b o p

®  After activation, double-click on “Mini-BOT” in the directory tree to open the
control window of the robotic arm as shown below. The Mini-BOT page shows
up on the right and it contains the Info and Control tabs. The Info provides
kinematic parameters, whereas the Control controls the motions of the arm.

.
@ NexMotionP

v
Project View EtherCAT Mation Help i
<
@ U @ & 5 :
8 o 3
New Project Open Project  Save Al Close Exit %
Solution 25
Project :‘
7
Project Explorer n % Group Paameter liﬁiﬁ@n £
= .. Salution - NexMationProject1 Info Control 5
e ) MexMotionProject 1 = 4
[+ EtherCAT - b
' Description : i ID: H
=+ Master-0 P Mini-BOT 0 3
dg (1001) Mode! Mo PB with EtherCAT Coe interface PBAD003E440 ;
Lol fie -0 Vendor : NEXCOM L
bl s -1 2
el -2 Kinematics Type : ARTICULATED b
Ll mds-3 3
=/ (1002) Model No FB wih EtherCAT Coe interface PEADOI3EA4D Kinematics Parameters Mechanical Diagram 2
= mas-0 KP Name Value H
i ; P
:j' foda -1 0 | a 0 - b
. i xs § 1 a2 35 7
L i - <
@ o N 2 23 250 :
& @ Moten 3| ) ¢
L—_}[‘I 10 Memary v
H 4 a5 0
[™ Input {
| D Ot 2 .ﬂa'S ) aDs ‘
; {mm 7 3
o e e e e e 7 2w |0 1
12+ Growp 1 - d <
=+ {0) Mini-BOT 8 d3 {mm} o :
T ¢ ¢ @ $
- o o 10 d5 fmm) 0 7
Jaint 3 11 | db {mm) 335 . (}
; Joirt 4 oo o 2
Joint 5 i
Joint & 2
S PP LI Y S SO STV AR SR Y SIPSU SUV SSP S A S e e

NEACOBOT =s
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®  Select the Control tab and the motion control page shows up as follows. If the
drive does not produce any alarm, the actual state will e DISABLE; if it does, the
actual state will be ERROR STOP. Now click on “State Reset” to reset the alarm.
The state changes to DISABLE as the alarm is reset.

1

1

1 1 Joint 1
1 Actual State : DISABLE 1 Joirt 2
: 1 Joint 3
i Disable ‘ Enable ‘ : Joint 4
1 | o5
: State Reset ‘ : Joirt &
B

Group Status

Group Status : | (k00000200

EMG /| CSTP

wn o
X 365.075 mm

PEL DEC Y 0.035 mm

NEL v z 151538 mm

PSEL oP A 0020 degree

NSEL STOP B 0018 degree

ENA INP C -180.000  degree

ERR

0.005
0.005
0.005
0.007
0.007
008

degree
degree
degree
degree
degree

degree

Absolute -

/5]

| HALT motion when release button

Position Prog.

Feed Rate %

Advanced Setting

Jog PFTP Line Circ Home

Jog In Axis space Jog in Cartesian space

Joint 1 + | - | X + | = |
Joint 2 + | - | Y + | = |
Joint 3 + | - | z + | = |
Joint 4 + | - | A + | = |
Joint 5 + | - | s + - |
Joint 6 + | - | o + | = |

® For any motion control you wish to perform, click on “Enable” first to excite the
motors, and the actual state changes to STAND STILL, and the ENA bit of the

group state is ON, as shown below.

I——-——-——-——-..
1 State Control 1
1 I Joint 1
Actual State :  STAND_STILL 1 .
1 1 Joint 2
: : 1 Joint3
I femre : I Joint4
1 N
1 Joint 5
1 State Reset ‘ : Joint &
{ I

Group Status

Group Status : | (k00000240

EMG /| CSTP
wn o
X 365.075 mm

PEL DEC Y 0.035 mm
NEL v z 151538 mm
PSEL oP A 0020 degree
NSEL STOP B 0018 degree

7/ ENA INP C -180.000  degree
ERR

NEeACOBOT -
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0.005
0.005
0.005
0.007
0.007
008

degree
degree
degree
degree
degree

degree

Absolute -

/5]

| HALT motion when release button

Position Prog.

Feed Rate %

Advanced Setting

Jog PFTP Line Circ Home

Jog In Axis space Jog in Cartesian space

Joint 1 + | - | X + | = |
Joint 2 + | - | Y + | = |
Joint 3 + | - | z + | = |
Joint 4 + | - | A + | = |
Joint 5 + | - | s + - |
Joint 6 + | - | o + | = |

]
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® Incremental coder is used for the robotic arm, which means that the actual

positions are all zero when the power is turned on. That is why homing is
required. The homing settings have been defined for the joints above (0x80).
Therefore, click on the “Home” tab and the corresponding values will show up in
the Method column as shown below.

State Control ACS Actual Position
Joint 1 0.005 degree "
Actual State :  STAND_STILL Posttion Prog. Absolute M
um e = Joirt 2 0005 degree
Joint 3 0.005 degree Feed Rate % 60+
iz EELR Joirt 4 0.007  degree
Joirt 5 0007 degree | HALT motion when release button
State Reset Joirt & 0018 degree
Advanced Setting
e e
1 ] PTP Li 1 Ci H
I o ne oo home
| Method Home I Ads Home Pos. Set
Group Status : | (k00000240 1
1 0 20 Home 0 0 Set
EMG 7/ CSTP I 2 Home 1 0 sa |
A acc | PCs Actual Positon SRS Home 2 0 sa
X 365.075 mm 1 "
PEL DEC Y 0035 mm 1 3 20 Home 3 0 Set
NEL My 7 151539 mm | 4 22 Home 4 0 Set
PSEL oP A 0.020 degree : 5 20 Home: ! 5 0 Set
NSEL STOP B D dzee I
=T INP ¢ 1B0000  degree L o e e e e e e e e e e e
ERR

® Click on the “Home” button for each of the joints for homing. The actual state
changes to HOMING. At the end of homing, the ACS actual position of the joint
will become the pre-set value (0x84) as shown below.

NEACOBOT -
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e —————
State Control |l ACS Actual Position 1
Actual S STAND_STILL | e :
ual State = : Jort2 196630 degree
1 Joint 3 60000 degree 1
Disable ‘ Enable ‘ | donté 175000 degee |
I Joit5  -100440 degee |
State Reset ‘ : Joirt & 0.000 degree :
1 1
1 1
Coropsions ] i
1 1
Group Status | 000000240 1 1
1 1
1 1
EMG v CSTP 3
L acc i °cS Actuol Postion |
X 187232 mm
PEL DEC Y -34.926 mm
NEL v z 680001  mm
PSEL oP A 173665 degree
NSEL STOP B 57080 degres
7/ ENA INP C 6.316  degree
ERR
3.1.3. Motion operation process

Absolute -

/5]

| HALT motion when release button

Position Prog.
Feed Rate %
Advanced Setting
Jog
Foiis Method
0 20
1 20
2 22
3 20
4 22
20

PFTP Line

Home

Home |
Home |
Home |
Home |
Home |

Home |

Circ

Foiis

o
1
2
3
4
5

Home
Home Pos. Set
et
et
et
et

et

=T =T~ R~ T~ T =]

Pkt

et

This section explains the motion operations of miniBot through NexMotion Studio,

including:

1. Point-to-point (PTP) motion in axis space;
2. Line motion in Cartesian space;
3. Circle motion in Cartesian space.

® Move the robotic arm to the required posture using PTP. Click on the “PTP” tab.
Enter 90 for joint 2, -90 for joint 5 and 0O for the rest. Click on “PTP All” to

execute as shown below.

NEACOBOT -
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State Control ACS Actual Position

Actual State : | STAND_STILL

Disable ‘ Enable ‘

State Reset ‘

Group Status

Group Status : | (k00000240

EMG v CSTP
ALM ACC
FEL DEC
NEL My
PSEL op
NSEL STOP

+| ENA INP
ERR

Joint 1
Joirt 2
Joirt 3
Joirt 4
Joint 5
Joirt &

PCS Actual Position

X

O om I N

172,000
196.650
-60.000
175.000
-100.440
0.000

187.232
-34.926
620.001
173.665
-57.080

6316

degree
degree
degree
degree
degree

degree

mm
mm
mm

degree

degree

degree

Position Prog.

Feed Rate %

Absolute

o] ]

HALT motion when release button:

Advanced Setting

Pos. 1

Joint 1
Joint 2

Joint 3

Joint 5

1

1

1

1

1

1

I

1

1

1

I Joint4
1

1

1

] Jointé
1
1
1
1
1
1

PTP Line : circ Home
Ads_Space - Ipos. 2 Catesian_Space ~
ude...ﬂ:x o mm PTP |
%0 de.. PTP | :Y o mm PTP |
Dde...ﬂ:z o mm FTP |
0 de.. FTP | : A 0 de.. FPTP |
-0 de... PTP | : B 0 de.. PTP |
0 de.. FTP | : c 0 de.. FPTP |
i
1
1
copy | PTP Al | : copy | PTP Al |

® The actual state turns into MOVING and the OP bit of Group Status into ON.
The joints move to the required position as shown below.

1
1 1
1 Actual State MOVING
I 1
1
: Disable ‘ Enable ‘ 1
I 1
1
: State Reset ‘ 1
I 1
I 1
 Gowpsns |
1 1
1  Group Status . | (x00002040
1 1
1
: EMG CSTP 1
1 ALM ACC :
: PEL DEC 1
1 NEL My :
: PSEL V0P 1
1 NSEL STOP :
: 7 ENA INP 1
ERR 1
1 1

NEeACOBOT

Joint 1
Joirt 2
Joirt 3
Joirt 4
Joint 5
Joirt &

PCS Actual Position

X

O om I N

160.396
185.354
-55.858
163.201
99713

0.000

155.144
-86.771
703.050
165.017
-52.752
-20.253

Copyright © 2018 NEXCOBOT Inc. All Rights Reserved.

degree
degree
degree
degree
degree

degree

mm
mm
mm

degree

degree

degree

Position Prog.

Feed Rate %

Absolute

o] ]

HALT mation when release button

Advanced Setting

Jog
Pos. 1

Joint 1
Joint 2
Joint 3
Joint 4
Joint 5

Joint &

39

PTP
Muis_Space
0
a0
0
0

-a0

Copy

de...

de...

de...

de...

de...

de...

Home

Cartesian_Space

Copy

0

0

mm

mm

mm

de...

de...

de...

PTI

SRR

PTP All




NEXCOBOT

® As the required position is reached, the actual state changes to STAND STILL
and the OP bit of Group Status to OFF as shown below.

R ——
Joint 1 0.001  degree -
I Actusl State : | STAND_STILL 1 i Posttion Prog. Absolute -
1 1 Joint 2 50000 degree
1 I it 0000 degres Feed Rats 6| +| -
1 iz Enable |1 iy 0001 degree
1 | HALT motion when release button
1 Joint 5 50.001 degree
1 State Resst ‘ 1 Joint & 0000 degree
1 1 Advanced Setting
1
I I
| EETTETT— S N
1
1 Group Status = | (00000240 : Jog In Axis space Jog in Cartesian space
1
1 Joint 1 + - X + -
1
1 EMG veste |
I ALM ace : PCS Actual Position Joint 2 + | - | Y + | - |
1 X 261.997 mm )
PEL DEC 1 Joint 3 + | - || z + | -
1 I Y 0005  mm
: NEL v I z 708501  mm oints + | - | a + | - |
I PSEL opP 1 A 0001 degree | | | |
Joint 5 - B =
1 NSEL STOP : B 0.001  degres + +
: 7 ENA NP I C 179.999  degree Joint 6 + | _ | c + | _ |
1 ERR 1
1

® As the required position is reached, the actual state changes to STAND STILL
and the OP bit of Group Status to OFF as shown below.

1 Joirt 1 0001 d
. egree -
| Actual State :  STAND_STILL 1 i Position Prog. Absolute M
1 1 Joint 2 50000 degree
I I oint3 0000 degree Feed Rate % 6| + | -
1 iz ‘ EELR ‘ : Joirt 4 0001 degree
1 I Joirt 5 90001 degree HALT motion when release button
1 State Reset ‘ 1 o6 0000 degres
1 I Advanced Setting
- I
| EE— m | e | e | e | m
1
I  Group Status :  (x00000240 : Pos. 1in Cartesian space Pos. 2in Cartesian space
: 1 X 261.997 mm  Line X 0 mm Line
EMG ¥/ CSTP 1
1 = =
1 ALM Acc : BCS Actual Position ¥ 0.005 mm  Line ¥ 0 mm Line
1 X 261.997 mm z . .
600.000 mm  Line z 0 mm Line
1 PEL DEC : Y 0.005 mm 4 4
: NEL My 1 z 708501  mm A 0.001 de.. Line A 0 de.. Line
PSEL oP 1 A 0001 degree
I . .
1 B 0001  degres B 0.001 de... Line B 0 de.. Line
1 NSEL STOP I
I Eena INP ¢ 173359 degres C  -179.999 de.. Line c 0 de... Line
I 1
1
1 ERR i

Copy Line All Copy Line All

NEACOBOT -
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Move the robotic arm to the required posture using Line. Click on the “Line” tab.

Click on “Copy” to copy the current PCS actual position into the fields. Enter
600 in the Z field and keep the rest unchanged. Then click on “Line All” to
execute as shown below.

State Control ACS Actual Position

Actual State : | STAND_STILL
Disable ‘ Enable ‘
State Reset ‘

Group Status

Group Status : | (k00000240

EMG ¥ | CSTP
ALM ACC
FEL DEC
NEL My
PSEL op
NSEL STOP

¥ ENA INP
ERR

Joint 1 0.001  degree
Joint 2 50000 degree
Joint 3 0.000 degree
Joint 4 0.001  degree
Joint 5 50.001 degree
Joirt & 0.000 degree

PCS Actual Position

X 261.997 mm
0.005
708.501

Y mm
z

A 0.001

B

C

mm
degree

0.001
-179.939

degree

degree

Absolute -

/5]

HALT mation when release button

Position Prog.

Feed Rate %

Advanced Setting

Circ

Home

Pos. 2in Cartesian space

X

Y

z

Copy

0

0

0

mm_ Line |
mm e |
mm _ine |
de... Line |
de... Line |
de... Line |

Line All|

: Jog PTP Line 1
: Pos. 1in Cartesian space :
1 X 261.007 mm  Line :
1

1 Y 0.005 mm  Line :
1

1 Z 600.000 mm Line |1l
1 1
1 A 0.001 de... Line |l
1 1
1 B 0.001 de... Line |1
1 1
1 © -179.999 de... Line |]
1 1
1 1
1 1
1 1
1 1
1 Copy Line AII| 1
(e e — e

® Asthe “Line All” is clicked, the actual state turns into MOVING and the ACC,
MV and DEC bit of the Group Status into ON. The arm moves to the required
position as shown below.

1
1 1
ual State :

Actual S MOVING I
- I
I Disable ‘ Enable ‘ 1
I 1
I 1
1 State Reset ‘ 1
I 1
I 1
| Gropstons
1 1
1 Group Status : | (x00003040 1
! I
I EMG CSTP 1
1 ALM ACC :
: PEL DEC 1
1 NEL v MV :
: PSEL v/ OP 1
1 NSEL STOP :
: 7/ ENA INP 1
1 ERR :
-

ACS Actual Position

Joint 1 0.001  degree
Joint 2 51442  degree
Joint 3 6620 degree
Joint 4 0.001  degree
Joint 5 34823 degree
Joirt & 0.000 degree
X 262.000 mm
Y 0.005 mm
z 687.552 mm
A 0.001  degree
B 0.000 degree
C -179.555  degree

Absolute -

/5]

HALT mation when release button

Position Prog.

Feed Rate %

Advanced Setting

Jog PFTP Line

Pos. 1in Cartesian space

X 261.999 mm  Line

Y 0.005 mm Line

Zz 600 mm  Line

A 0.001 de... Line

B 0 de.. Line

= -179.999 de... Line
Copy

Circ

Home

Pos. 2in Cartesian space

X

Y

z

Copy

0

0

0

mm_ Line |
mm e |
mm _ine |
de... Line |
de... Line |
de... Line |

Line All

NEACOBOT -
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® As the required position is reached, the actual state turns into STAND STILL and

the OP bit of Group Status into OFF as shown below.

1
1 I
1 Actusl State: | STAND_STILL
1
- I
1 Disable 1
1 1
I 1
1 State Reset 1
1 1
I 1
[ oowsens |
1 I
I Group Status : | (x00000240 1
! 1
EMG 7/ CSTP 1
1 I
: ALM ACC I
I PEL DEC :
1 NEL MV 1
: PSEL opP 1
1 NSEL STOP :
: | ENA INP 1
1
ERR
1 1

® Move the robotic arm to the required posture using Circle. Click on the “Circ”
tab. Click on “Copy” to copy the current PCS actual position into the fields.

Joint 1 0.001  degree
Joint 2 52758  degree
Joint 3 -28501  degree
Joint 4 0.001  degree
Joint 5 £3.855 degree
Joirt & 0.000 degree
X 261.999 mm
Y 0.005 mm
z 600.005 mm
A 0.000 degree
B 0.001 degree
C -179.555  degree

Position Prog. Absolute
Feed Rate % 60 + -

HALT mation when release button

Advanced Setting

Jog PFTP Line

Pos. 1in Cartesian space

X 261.999 mm  Line
Y 0.005 mm Line
Zz 600 mm  Line
A 0.001 de... Line
B 0 de.. Line
= -179.999 de... Line

Copy Line All

Circ

Home

Pos. 2in Cartesian space

X

Y

z

0

0

0

Copy

mm

mm

mm

de...

de...

de...

Enter 262 in the X field of Target Pos, 50 in the Y field, and keep the rest

unchanged. Enter 286 in the X field of Aux, 25 in the Y field and keep the rest

unchanged. Click on “GO” to execute as shown below.
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Position Prog. Absolute -

State Coniro ACS Actual Position - -

Joint 1 0.001  degree

Actual State : | STAND_STILL Joint 2 92757 degres
Joint 3 -28501  degree

femre ‘ Eie ‘ Joint 4 0001 degree
Joint 5 £3.855 degree

State Reset ‘ Joirt & 0.000 degree

Group Status

Group Status : | (k00000240

EMG ¥ | CSTP
ALM ACC
FEL DEC
NEL My
PSEL op
NSEL STOP

¥ ENA INP
ERR

®  After clicking, the actual state changes to MOVING and the ACC, MV and DEC

PCS Actual Position

X 262.001 mm
0.005 mm

600.001 mm
0.000 degree
0.000 degree

-179.555  degree

O om I N

Feed Rate % 60 + -

HALT mation when release button

Advanced Setting

Jog PFTP Line Circ Home

Copy

Circ. Type Circ_Bolder -

X 286 mm
Y Y 25 mm
z 600 mm z 600 mm
A 0.001 degree
B 0.001 degree  Radius 0
C -179.599 degree
*CW
CCwW GO

bit of Group Status to ON. The arm moves to the required position as shown

below.

o ———— —
1
1 1
1 Actual State MOVING

1
- 1
1 Disable ‘ Enable ‘ :
- 1
1 State Reset ‘ 1
1 1
I 1
I cowstons
1 1
I Group Status : | (00002840

1
! I
| [ EMe CsTP :
1 ALM ACC 1
: PEL | DEC 1
1 NEL My :
: PSEL 7| OP 1
1 NSEL STOP :
: /| ENA INP 1
1 ERR :
-

ACS Actual Position

Joint 1 5128 degree
Joint 2 51457  degree
Joint 3 -23620  degree
Joint 4 0.001  degree
Joint 5 67836  degree
Joirt & 5130 degree

PCS Actual Position

X 265.646 mm

42,686 mm

616.871 mm
0.002  degree
0.000 degree
-179.555  degree

O om I N

Setting
Position Prog. Absolute -
Feed Rate % 60 + -

HALT mation when release button

Advanced Setting

Jog PFTP Line Circ Home

Copy

Circ. Type Circ_Bolder -

X 261.955 mm X 286 mm
Y 50 mm Y 25 mm
pd 600.005 mm z 600 mm
A -0.001 degree
B -0.001 degree  Ragius 0
C -179.599 degree

® CW

CCwW GO

® As the required position is reached, the actual state changes to STAND STILL
and the OP bit of Group Status to OFF as shown below.
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oo
1 | ot 10804 4
. egres "
Actual State :  STAND_STILL Posttion Prog. Absolte -
: e it = 1 Jom2 91667 degree
I i3 27857 d Feed Rate % &0 -
I ) [o]] K egree (== e i +
1 iz EELR : Joirt 4 0001 degree
1 I Joirt 5 63809  degee HALT motion when release button
1 State Reset ‘ | o6 10800 degres
'Vance: (4]
1 i Advanced Setting
1 I
1
Jo PTP Line Circ Home
1 g
1
1 Group Status - | (x00000240 : Circ. Type Circ_Bolder - CODY
1
i ' Torge Po (cartesion)
1 EMG v CSTP 1 ; §
1 ALM Acc [l PCs Actual Position X 262 mm X 286 mm
1 PEL DEC : X 262002  mm ¥ 50 mm v P —
! 1 v 50000 mm z 00 mm z 600 mm
1 NEL My I z 539993  mm
: PSEL oF 1 A 0004 degree A 0.001 | degree
1 NSEL STOP : B 0.000  degres B 0001 degree  Ragius g
I ena INP 1 ¢ 173359 degres c -179.999 | degres _
1 erm 1 CW [/ cow
! I
S ——- e cw GO
cow

® There are two ways to stop the ongoing motion: HALT and EMG STOP.

B HALT: decelerate to 0 using the deceleration of parameter 0x34, and the
actual state turns from MOVING — STOPPING — STAND STILL.

B EMG STOP: decelerate to 0 using the deceleration of parameter 0x21, and
the actual state turns from MOVING — STOPPING — STOPPED. At this
moment, no more motion command will be executed until the actual state is
changed back to STAND STILL, which is done by clicking on “State Reset”
as shown below.
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(e e ————————————
1 1 Joint 1 0.001 dearee
Actual State - STOPPED Position Prog. Absolute
| eeEeEe : Joirt2 92757 degres
— L L —

: | b3 28901 degee Feed Rate % 60
I iz ‘ EELR ‘ | donts 0001 degree
1 1 Joirt 5 63855  degree HALT mation when release button

tate Reset it . egree

State Re I inte 0000 d _

1 1 Advanced Setting

Group Status : | (00004240 Circ. Type Circ_Bolder - Copy
EMG v CSTP . .

ALM AcC PCS Actual Position X 262 mm * 286 mm
PEL DEC X 262.001 mm Y B0 mm Y 25 mm
Y 0.005 mm
z 600 mm Z 600 mm
NEL v z 600001  mm
PSEL oP A 0000 degree A 0.001 | degree
NSEL / STOP B 0000 degree B 0.007 degree  Radius o
7 ENA INP ¢ 173359 degres c -179.999 | degres
CW [ COW
ERR
®Cw
cow

® Click on “Shutdown” in the “Motion” tab to shut the real-time motion control
system in the controller down.

[ MexMationProject2 - NexMation Studio
Project Wiew EtherCAT Motion ._ ————

w*‘&lﬁa&‘&’&hﬁ

Edit A«is  Edit Group  Mapping System Group Operation 5IIT|LI|a‘tIDI‘I Shutdown
Parameter F‘alarneter Parameter

A A AR I A AN A oA AR ALY

Configuration Parameters Control
Project Explorer 1 x Group Parameter 3
B e e R i sl oy r - -7 " v
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3.1.4. I/O program settings and operations

When scanning equipment that is currently connected to EtherCAT, an I/O module
called NEIO appears under the two drives as shown below. This section describes
how to map the inputs and outputs of this module to the correct motion control I/O

memories.

Project Wiewy EthexrZ4T Motion

T U & 8

Mew Project  Open Project  Sawve 811 Clos
Soluton

Froject

Project Explorer

(= %, Salution - NexbMotionProject]
=+ [ NexMotionProject]

=N EtherCAT

b Master- 00

] e ()
B e |
] e 7
] s - 3

] e ()
] e
] e 7

AT AN f’l':k'"[; ;D’MEP:I;I}J}JHM_{"\HH,'A A R ok p B g Sl BIAEE o P e

Help

r

Exit

S+ (1001) Model No PE with EtherCAT Coe interface PEAD003E440

=+ (1002) Model No FE with EtherCAT Cae interface PE4D00ZE440

- -l‘&l&%&—-——-——-——-——-——-——-—-

A A A A A A AR AL AL AR A AR AR S A A, e AR A A,

® Right-click the “IO Memory” in the directory tree. Select “IO Memory Mapping”

to map the I/O memory positions as shown below.
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] ]
2 ‘
-
Project  View  EtherCAT  Motion s
P U @ 8
'Il 3
Mew Project  Open Project  Save A1 Close j':
Bolntion -
Project g
.o
Froject Explorer 1
juj] plorer {r
=] %, Solntion - NexMotionProject] 4
=" ‘r HextdotonmProject] 4
1NN EtherCAT {
£} Master-0 <
S+ (10013 Model No PE with EtherCA T Coe interface PE4D003E440 | 7
-l dsds -0 b4
=
] fads o1 E
] fede o7 *_:t
] fade o 3 2
CHE (1002) Model No PE with EtherCAT Coe interface PE4DO0ZE440 | 3
] fadz -0 b4
ol fade o1 }
] fede o7 }
ot fade o 3 2
- M8 (1002) NEIO B1812, 16Ch. Digital InputdCutput, Sourcing 4
B il = = g
4
— i
1 . [ [* I0Memory Mapping )
I I — g
b pn Pt ﬁhﬂ}@r-hﬂf o o PR B AE By A F LB R S a b B e m*u,;‘
® The IO Memory Mapping dialog box shows as the selection is made. On the
upper left corner there is the memory mapping list for input and output. First
click on “Input memory map” and then “Auto mapping” as shown below.
NEACOBOT —
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I T [
[0 Memeory Mapping x
Input memory map
Tnput Al - -
T Ovtput memoty mep
i Hone
Up
Down
Del
Add
[0]:4 ‘ Cancel |
®  After clicking, the program automatically maps the memory location and
quantity available for inputs to the controller as shown below.
[0 Memeory Mapping x
(=) 10 Memoxy Mapping
Input memory map Input memory map
Cutput memory map
= - Sz B DR
|mm_ ) ACh. Digital InputCutput, Sou... 1 UD
Down
Del
Add
[0]:4 Cancel

NEeACOBOT =.
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mEm
® Then click on “Output memory map” and then “Auto mapping” as shown below.
[0 Memeory Mapping x
= IO Memnry tMapping
Slawve  Global Name
D Offset
Up
Down
Del
Add
0K ‘ Cancel |
®  After clicking, the program automatically maps the memory location and
quantity available for outputs to the controller as shown below. Click on “OK” to
exit.
[0 Memeory Mapping x
= IO I;Iemnry Mapping Cutput memory map
i Inpmt memory map
Mem Size Slave Global Name
_Qtfw_____.ID__gf@;-------------------
1003) SCh. Digital Inputiog Up
Down
Del
Add
e I'------
0K Cancel
L= il cet |
NEACOBOT —
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® After clicking OK, the corresponding module numbers are shown under Input
and Output in the “10 Memory” of the directory tree, as shown below.

t.. Entry0- (100%) NEIO B1812, 16Ch. Digitsl InputtOutput, Sourcing

e e e e e e e e ——————————

=1 ® Soltion - NexMotionProject] z
= 1) NextotionFrojectl %
L{}% Ether”AT ;
=} Master-0 3
Li:} (1001 Model Ho PB with EthexCAT Coe mterface PE4DO0ZE440 :',
] e ) :,
] a1 4
] B 7 <
ol fage - 3 }
L—:}g (1002) Model Ho PE with EtherCAT Coe interface PE4D00ZE440 4
] b f
] B 1 i
ol fage -2 3
] fads - 3 f
..! (1003 NEIO B1812, 16Ch, Digital InputtOutpot, Sowrcing f‘
.;'}ﬂ Motion ¥
LT:} r"' Input :
i Entoy0- (1003 NEIO B1812, 16Ch. Digitel InputfOntput, Sourcing :
=+ [ Cutput :
1

WA A,

wsbman /"I-f*-f..ﬂj‘ P N T R N T P o N ATy o e S T NP N S N N ooy

® When the “Operation” is done in the controller, click on “Entry 0 — (1003) NEIO
B1812, 16CH...” under the “Input” in the directory tree, and the module
information is shown as follows.
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Input- Entor 0 3¢ IS vl ohv i Al

Info Control

Name:* |[1[][]3} MEIO B1812, 16Ch. Digital Input/Output, Sourcing

Type: | Standard Device

Vendor: |NE){CDM International Co., Ltd.

Identification: | 0x752 | |ox1812 o
(VendorId) (ProductCode) (RevisionMo)

Slave ID : |2

Global Offset : |151.n

Input memory offset : | 0.0

Bit length : | 2.0

N A A AR AR LA A A A A AR A A A AL

B N T il R e I R T ik & i i S S TR e T

® Click on “Control” tab and the information of the pins at the input end that are
triggered. Select “BIT” to bring out the ON/OFF state of every input point as
shown below. Check “Auto Update” if automatic updates are required at a fixed
interval (200ms) or “Single Update” if only a single update is required.

Info Control 2
!

o - - -

I [ Ao Update :: Single Update |1 Z

[ I i

e}

Memory Offset Index Twpe Size Value {
0.0 0 BOOL 0.1 0 :

0.1 1 BOOL 0.1 0 <

0.2 2 BOOL 01 0 3

0.3 3 BOOL 0.1 0 1

04 4 BOOL 01 0 :

05 5 BOOL 0.1 1 {

05 6 BOOL 01 0 <

07 7 BOOL 0.1 1 5

10 8 BOOL 0.1 0 ¥

11 9 BOOL 01 0 :

12 10 BOOL 0.1 0 ¢

13 11 BOOL 0.1 0 b

14 12 BOOL 01 0 v

15 13 BOOL 0.1 0 ’;

16 14 BOOL 0.1 0 3

17 15 BOOL 0.1 0 s

T T N T N N R T T P T N T N P Y Y W XY f‘r‘{'
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® Click on “Entry 0 — (1003) NEIO B1812, 16CH...” under the “Output” in the
directory tree and the module information is shown as follows.

Tnput - Entor 0 Chatpat - Entrr 0 %

Info Control

Mame: |(1003) NEIO B1812, 16Ch. Digital Input/Output, Sourcing
Type: | Standard Device
Vendor: | NEXCOM International Co., Ltd.

Identification: |0x732 0x1812 Ox1
(Vendorld) (ProductCode) (RevisionMo)

SlaveID : |2
Global Offset : | 151.0

Output memory offset | 0.0

T T T T R L e ] S P

Bit length : | 2.0

oty

L e T P o T o Al S P e

® Click on “Control” tab and the information of the pins at the output end that are
triggered. Select the pull-down menu of “PDO” and click on “BIT” to bring out
the ON/OFF state of every input point as shown below. Say you wish to turn
DOJ[2] and DOI5] ON, set the value of both Memory Offset 0.2 and 0.5 at 1 as
shown below. Check “Auto Update” if automatic updates are required at a fixed
interval (200ms) or “Single Update” if only a single update is required.

Info Control Y
d

L R ¢
BIT M I [ Ao Update |1l Single UPdateJ 3
= o e e s o e e e ] Z
Memaony Off set Index Typa Size Value (z‘(
0.0 0 BOOL 0.1 0 "(

0.1 1 BOOL 0.1 0 s

02 2 BOOL 0.1 1 ;

03 3 BOOL 0.1 0 4

0.4 4 BOOL 0.1 0 :

0.5 5 ECOL 0.1 1 v

06 5 BOOL 0.1 0 <

07 7 BOOL 0.1 0 b’

10 g BOOL 0.1 0 :

11 9 EQOL 0.1 0 7

1.2 10 BOOL 0.1 0 4

13 1 BOOL 0.1 0 5

14 12 BOOL 0.1 i 7

15 12 BOOL 0.1 0 7

16 14 BOOL 0.1 0 P

17 15 BOOL 0.1 0 h:

Ry e

I L R e i AT S P
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3.2. Introduction to the miniBOT example program

The MiniBOT example program is an application example developed by using
C#. A motion control procedure is programmed for miniBot using the APIs provided
in the NexMotion library. The example program works similarly to the NexMotion
Studio except that the source code of the example program is provided to allow users
to build their own Uls using the APIs provided in the NexMotion library and
understand the motion control procedures corresponding to individual APIs.

The functions and coding are described in the following section:

3.2.1. Activate/deactivate motion mode
The MiniBOT example program provides two modes:
1. Simulation mode; and
2. Operation mode.
The NCF file generated by NexMotion Studio will be accessed when either mode is
activated. The NexMotion motion core is opened according to the parameters defined
in the NexMotion Studio.

as MiniBOT

Device Type

Device Type

Simulator Rix

DeviceShutdown

® The Simulation mode: open the NexMotion motion core and simulate the motor
operations of MiniBOT. Motion status can be simulated without actually
connecting the motors.

NEACOBOT
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® The Operation mode: open the NexMotion motion mode and EtherCAT
communications. The hardware has to be connected in order for this mode to
work.
® Device Shutdown: this turns both the NexMotion motion core and EtherCAT
communications off.
The interface looks like this as the motion mode is activated:
| Angles Information o ] ' . - olEN
l ofench thotor Position information of robot tip Robot State Information
ACS PCS Oroupd v
Al 00072 Deg X  365.0946 mm State Status
A2 00072 Deg Y 00459 mm ) DISABLE [1EMG [1ERR
A3 00072 Deg Z 1515515 mm  [JSTANDSTLL | |CJALM @ CSTP
¢ N = [ STOPPED [JPEL ] ACC
A4 0.00 12 Deg A -00072 Deg ] STOPPING I NEL ] DEC
AS 00072 Deg B -00216 Deg ] MOVING [ PSEL MV
A6 00072 Deg C  -180.0000 Deg ] HOMING []NSEL []OP
- - . JERROR [JENA []STOP
» Vel+ | 100 Vel- !
Sy gl Fp il Function Nloclly
page OffSet Homing

e Motor angle: it shows the angles of each motor simulated or actually
obtained.

¢ Robot tip: the position of robot tip is determined based on the motor angles
and the mechanism type defined.

¢ Robot states: it shows the states and Statuses of a group.

e \elocity regulation: it modulates the motion speed from 10% to 100%.
Function page: contains System, Jog, Ptp and Line and allows for switching among
them.

3.2.2. System functions

e Function buttons: there are Enable, Disable and Alarm Reset. The Robot
states are shown in the information display.

e \elocity definition: it defines the maximum velocity for each axis. The actual
operating velocity is configured based the maximum velocity and the
percentage of regulation.

¢ Robot home: the home offset is defined based on the motor angles.

ne<cosor ™
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¢ Robot homing: the homing is performed according to the homing settings in
the MiniBOT.
See Homing Proecss for parameter settings and process.

System | Jog Ptp Trg
VelocitySet HomeOffSet Homing
Al_Velocity 110.000 Al_HomeOffSet 0.0000 Al
Enable
A2 Velocity |10.000 A2 _HomeOffSet 10.0000 A2
A3_Velocity |10.000 A3_HomeOffSet ' 0.0000 A3
Disable Ad_Velocity |10.000 A4_HomeOffSet 10.0000 Ad
AS5_Velocity |10.000 AS5_HomeOffSet ' 0.0000 AS
A6_Velocity | 10.000 A6_HomeOffSet 10.0000 A6
Alarm Reset VelocitySet HomeOffSet ALL
Velocity definition Robot home Robot homing
3.2.3. Jog

Push the Jog button to start the jogging motion and release to stop. For jog with
distance limit, the distance limit will be recalculated after stopping.

e Angular Jog for axes: this performs the angular jog for the axes. The jog
distance depends on Unit which comes with 0, 1, 5 and 10, where 0 means
pure Jog motion and the rest means jog motions with distance limit.

e Space coordinate Jog: this perform Jog motion for space coordinates. The
space coordinate Jog is a jog motion with distance limit. The distance Unit
consists of 1, 5 and 10.

System | Jog Pip Trg
Jog_ACS Jog_PCS
Unit 0 v Unit |1 v
Al 0.007 Deg + - X 365.095 mm - -
A2 0.007 Deg + < Y 0.046 mm + -
A3 .00 Deg + = Z 151.552 mm - -
A4 0.007 Deg - - A -0.007 Deg + -
AS 0.007 Deg + = B -0.022 Deg i -
A6 0.007 Deg - - c -180.000 Deg - -
Angular Jog for axes Space coordinate Jog

3.2.4. Ptp motion
Push the Ptp button to start a Ptp motion and release it to stop. The Ptp motion is
performed according to the commands for the tip of each axis without considering the
trajectory of tip.

NeACcOBOT ]
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The Pos_Copy button is used to replicate the information of current position to the
command box.

e Angular Ptp motion: the Ptp motion is performed according to the angle
command for the axes. There are two types of motion, single-axis Ptp motion
and MoveAll Ptp motion, where velocity is regulated on all axes according to
the given command for the MoveAll Ptp motion to reach the target positions
all at the same time.

e Space coordinate Ptp motion: the Ptp motion is performed according to the
angular commands given for the space coordinates of tip. There are two types
of motion, space coordinate parameter Ptp motion and MoveAll space
coordinate Ptp motion, where velocity is regulated on all axes according to
the given command for the MoveAll Ptp motion to reach the target positions
all at the same time.

System | Jog Pip Trg
Ptp_ACS Ptp_PCS

Al 0.007 Deg | Move X | 365095 | mm | Move
MoveALL MoveALL

A2 0.007 Deg | Move Y 0.046 mm | Move

A3 0.007 Deg | Move Z 151552 | mm | Move

Ad 0.007 Deg | Move A -0.007 Deg | Move
= Pos_Copy Pos_Copy

AS 0.007 Deg | Move B -0.022 Deg | Move

Ab 0.007 Deg | Move C | -180.000 | Deg | Move

Angular Ptp motion Space coordinate Ptp motion

3.25. LINE motion
Push the LINE button to start the motion and release to stop.
The LINE motion is performed based on space coordinate commands, and
therefore, the tip motion trajectory is linear.
The Pos_Copy button is used to replicate the information of current position to the
command box.
e Space coordinate LINE motion: the LINE motion is performed according to
space coordinate commands. There are two types of motion; space coordinate
parameter LINE motion and MoveAll space coordinate LINE motion.

NEACOBOT
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I T [
Sysem [Jog  [Pp | Tiz
Trg_PCS
X | 365095 | mm | Move
MoveALL
W 0.046 mm | Move
Z | 151552 | mm | Move
A -0.007 Deg | Move
Pos_Copy
B -0.022 Deg | Move
C | -180.000 @ Deg | Move
Space coordinate
LINE motion
oot e
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