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Preface

Thank you for choosing this product. This manual introduces DRAS (Delta Robot
Automation Studio) software suite, including the instructions of the software interface
and operation.

The screenshots in this manual are mainly captured from version v1.11.0 and v1.11.1 of
the software. The screen images may vary with different versions, and please always
refer to the latest version.

This manual includes:
m  DRAS Software introduction
m  User Interface
m  Advanced operations

DRAS Features:
DRAS is a controller software suite, which has integrated multiple functions
including status monitoring, parameter editing, scope, tuning, jog and DRL
script editing. DRAS provides simple operation interface and guided tutorials.
Without complicated procedures, it enables the user to master the software
more easily and to control the robotic arm more quickly. The software
supports Delta controllers as well as multiple models of DELTA robotic arm,
allowing the user to create different robot solutions.

How to use this manual:
This manual can be used as reference while learning DRAS. It contains the
information about the software installation, interface introduction, and
instructions of how to use the software's functions.

DELTA technical services:

Please consult the distributors or DELTA customer service center if any
problem occurs.
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Safety Precautions

Before installing and using DRAS, please carefully read through following descriptions,
which includes alert messages, error messages indicating machine damages etc. In
order to ensure the correct use of this software, please thoroughly read this manual and
pay close attention to the notes below.

Pay special attention to the following safety precautions anytime during inspection,

installation, wiring, operation and examination.

The symbols of DANGER, WARNING and STOP represent:

It indicates the potential hazards. It is possible to cause severe injury or
fatal harm if the instructions are not followed.

It indicates the potential hazards. It is possible to cause minor injury or lead
to serious damage of the product or even malfunction if the instructions are

WARNING 16t followed.

% It indicates the absolute prohibited activity. It is possible to damage the
| product or product malfunction if the instructions are not followed.

Inspection

Please use the controller and servo motor in accordance with the instructions
specified in this manual. Otherwise, fire or machine breakdown might occur.

Wiring
B Please turn on the controller’s power before connecting the software's
communication cables to the controller. It prevents any incorrect
operation of the motor that might lead to hazardous accident.
B Use insulating and shielding wiring materials complying with the standard
specification as the software’s communication cables. Otherwise, signal
@ interference might easily occur.
B |tis suggested that the communication cables’ length is within 1.5 m
(4.92 ft), or signal weakening might occur.
B To avoid danger, please wiring in compliance with the cables’ standard
specifications.
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Operation

B Before operation, please adjust the parameter setting value according to
the requirement. If it is not adjusted to the correct setting value, it is
possible to lead to malfunction of the machine or the operation might
become out of control.

v Before the machine starts to operate, please ensure that the emergency
stop can be activated anytime.
B While monitoring via the scope, please ensure the communication cables

are correctly connected. Or the oscilloscope results will be affected.

B While using the function of gain adjustment, do not touch the motor’s
shaft with hand or any other hard item.

B Please ensure that the machine stops running before using Parameter
editor or Robot setting. Otherwise, unpredictable hazards might occur.

B When the user is about to use the functions of Jog or Robot setting,
please make sure that no people or any unexpected object is around the
machine before operating. Or it is possible to cause personnel injuries or
machine damages.

B |tis strongly suggested that during the software setting or trial run, do not

4@ disconnect the communication cable while the machine is running. Such
abruptly action might cause unpredictable hazards.

B To avoid any accident, please ensure the software's parameter,
monitoring and debugging functions are set correctly before conducting
the initial trial operation.

B When using the software’s triggering function to adjust and test the servo
motor and drive, please ensure the operator, who is responsible for
adjusting and setting, stays near the machine. Stop all triggering settings
in the software when leaving the machine unattended. Otherwise,
unnecessary hazards might occur.
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DRAS Introduction

This chapter provides relevant information of DRAS software, including general

introduction to the software and its usage.
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DRAS Introduction DRAS User Guide

1.1 DRAS Introduction

Delta Robot Automation Studio (DRAS) is a controller operating software suite, which has
integrated multiple functions including status monitoring, parameter editing, scope, tuning,
motion controlling, and motion simulation. DRAS enables the user to quickly master the usage of
the controller and to create comprehensive motion control procedures. Below is the splash
image of DRAS.

LM

Delta Robot

Automation Studio
Arnzs

Figure 1.1.1 Splash image of DRAS

1.2 System Requirements

®  Hardware requirements

1. Pentium 1 GHz or higher.

2 1 GB RAM or more.

3. Atleast 150 MB available hard disk space.
4

Ethernet card supporting windows operating system.

B Software requirements
1. Windows XP (32 / 64 bit), Windows 7 or Windows 8 operating system.

2.  Microsoft .NET Framework 4.0 or later version.
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1.3 Installing and Uninstalling DRAS

m Installing DRAS

Step 1: Select language for the installation program.

Installer Language I,&J

,j Please select a language.

|English - |

[ K. ] | Cancel |

Step 2: Install DRAS in accordance with the instructions of DRAS Setup wizard.

4g DRAS Setup BN X

Welcome to the DRAS Setup

Setup will guide you through the installation of DRAS.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.,

Click Mext to continue,

Mext = ] | Cancel
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Step 3: Enter user information.

4§ DRAS Setup = | =

User Information
Flease enter your information. ﬁ

User Mame

Sample

Organization

Deltal

Mullsaft Install System w2, 46,5-Unicode

< Back ][ Mext = ][ Cancel

Step 4: Select the destination folder for DRAS installation.

4§ DRAS Setup = | =

Choose Install Location
Choose the folder in which to install DRAS. ﬁ

Setup will install DRAS in the following folder, Ta install in a different folder, didk Browse and
select another folder, Click Install to start the installation.

Destination Folder

C:\Program Files (x86)\Delta Industrial Automation\DRAS

Space reguired: 51.6MB
Space available: 18.6GE

Mullsaft Install System w2, 46,5-Unicode

<Back | Instal | | Cancel
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DRAS User Guide DRAS Introduction

Step 5: Click Finish to close DRAS Setup wizard.

4l DRAS Setup E=NEE0 J

Completing the DRAS Setup

DRAS has been installed on your computer,

Click Finish to dose Setup.
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B Uninstalling DRAS

Step 1: Select DRAS folder from windows Start Menu, and then click Uninstall.

, CodeSite 5

. CodeSite 5.0

, CollabMet Subversion Client
J Cygwin

. DAEMOM Tools Lite

, delta

. Delta Industrial Automation

. AC Servo
. HMI
. Robot Controller
. DRAS
€ DRAS

|| Uninstall

. emtas

J EtherCAT Configurator
. FastReports

, Filefilla FTP Client

. FileZilla Server

J Flux

, FreeCAD 015

Back

Search programs and files

Step 2: Confirm to uninstall DRAS.

vl DRAS Uninstall

e

=% Are you sure you want to completely remowve DRAS and all of its
components?

= ) w

1-6
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Step 3: Complete uninstalling DRAS

28 DRAS Uninstall S|

| DRAS was successfully removed from your computer.

1.4 Updating DRAS

Please download the software and updates at Delta website http://www.deltaww.com/.

Step 1: Select Products on the home page of the website and click Industrial Automation from

the drop-down menu.

o i

AhELTA wane 2omE |FETL BEARE MRaE ATRD

» BARNEFREERS

e
BAEREE
HE

« EREBESERT

» BEERF

» IXEEEEFR . = vivitek

- ERES » REETHEIEZERRE = LEDEZE
» EERBRLEERF - EEEEER - BEEREEE

« INNnergie

1-7
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Step 2: Click Download Center in the bottom-right corner of the page.

DIRII=

Drive

Motion

EEERS - TREARR

Control

SERESE

CNCEEZEREEERE

PC-Based EEiZ=58
EHE

*ERERT
*EREE
© EEEnER

IxERESERAE

by

Step 3: Select Industrial Automation and Robot Controller with Servo Drive Integrated and

then tick Software from Select Data Types. Press Submit, and the website will start to
search for the software and updates.

A EneSE ) ESER
EERE
EOEEsETHEFL
ZEOLELITE THEXEREERE  OXE T REASEE  REERERSER  BRHE - SEE
mAEREE HILESETERESS -
- K' \
|
SHHTESR
|I¥§§Mb v EEETEER
Oms
| e \smmed—fats ) v Pl
| |
BER
HEEE L] fFERE 2768 iE HE
DRAS V1110 Windows® XP SP3 (32bit Version), .
(Delta Robot Automation  =iE2 53 Windows® Vista Spl (32bit Version}, 201571231 Fﬁ:z’:}”p;f;ﬂ(f;ﬁi =)
Studio) Windows® 7 (32bit Version, 64bit Version) =
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1.5 Connection Settings

Before operating, DRAS has to be correctly connected to the controller. It is recommended to
adopt the connecting method described in section 1.5.1 (connect via Ethernet), which will enable

all functions provided by the software.

1.5.1 Connecting via Ethernet

We advise connecting DRAS to the controller via Ethernet, which will allow the user to access all

functions of the software. Please refer to the following steps for connection settings.

B Setting Method

Step 1: Use Ethernet cable to connect PC and controller.

-

Figure 1.5.1.1 Using Ethernet to connect PC and Robot controller

July, 2016 1-9



DRAS Introduction

DRAS User Guide

Step 2: Modify the IP settings of the Ethernet card. The default IP address is 192.168.1.1, which

should be changed to the same network of the controller.

Internet Protoceol Version 4 (TCP/IPvd) Properties M

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IF settings.

{7 Obtain an IP address automatically
(@) Use the following IP address:

IF address: 192 . 168 . 1 ., 100
Subnet mask: 255,255,255, 0
Default gateway:

Obtain DNS server address automatically
i@ Use the following DNS server addresses:

Preferred DMS server:

Alternate DMNS server:

[ validate settings upon exit

[ oK ][ Cancel ]

Step 3: Start DRAS and connect it to the controller. Select ETHERNET as the connection

method. Then, enter the controller's IP address and press OK to connect.

@ | = [ % @ | Delta Robot Automation Studio [DRAS v1.124] = @] ® |
—
Home  Monitor  View Operallun Others ~sRB

O HEG ABR B - JEEE O . I o

o3 etwork (IPv4) Shutdown
Paste Parameter Scope  Script Wurkspace Jog  Point Coordintes Robot  Gain 170 Memory Eror Servo =
ete setting adjustment editor log mnllna on 7
»
g
g
Ei
g
3
8
5 -
3 77 Connection [
- [IPaddress 192.168.0.1 ]
# Controller netwark setting []
ETHERNET ’
UsB1
RS232/RS5485 |  Suggested connection method
[ Go anline ance the software s started

B Errors|E] Cutput] ) Help| 2 Results

Not connected to the contraller Station: 1,1P: 192168.11
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1.5.2 Connecting via USB

USB connection only supports part of the software functions. If the user wants to access all

functions, please use Ethernet as the connecting method.

B Setting Method

Step 1: Use USB cable to connect PC and controller.

Step 2: Install USB driver software (skip to next step if the driver already installed). Open Devise
Manager, and click Other Devices. Then right click Gadget Serial v2.4, and select

Update Driver Software from the drop-down menu.

&= Device Manager

File Action View Help
T YSE L

4= TWTNIPC0534
--{M Computer

2%

\_w Disk drives

.., Display adapters

% Human Interface Devices

.. Keyboards

b -l Mice and other pointing devices

» B Monitors

48 Network adapters

3 Cisco AnyConnect Secure Mobility Client Virtual Miniport Adapter for Windows 154
ﬁ"‘ Intel(R) Ethernet Connection 1217-LM

u¥ Realtek RTL8139/810x Family Fast Ethernet NIC

:¥ VirtualBox Host-Only Ethernet Adapter

4 -|[f5) Other devices

;I Gadget Sr":"'"" A
Ports (COM ¢ Update Driver Software...

Disable 2]
Uninstall

. |2} Processors

b ¥ SIMATIC MET Scan for hardware changes

'---J\ Sound, video .

: Properties

. £ Storage cont
M System devices
-~ g Universal Serial Bus controllers

Launches the Update Driver Software Wizard for the selected device.
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Select Browse my computer for driver software.

"\..../'I [l Update Driver Software - Gadget Serial v2.4

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software

for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

Cancel

Press the Browse button to open the folders of DRAS. Then, select USBDrive under the

Tools folder.

@ Il Update Driver Softwape=-Gadaet Serial va 4

Browse For Folder u

Browse for driver Select the folder that contains drivers for your hardware.

Search for driver softwa b < ~
C:\SiLabs\MCU\CPﬂE ) tinyweb
4 || Tool
[¥]Include subfolders e =
[+ 1. CP210w_Driver L
I |8 LualDE
| || USBDrive
| zh-CN
" . zh-Hans
< Let me pick fr
This list will show .zl Hant M |
software in the saff/ ll il i

Folder: LISBDrive

Cancel
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A Windows Security window will pop up during the installation process. Please select

Install this driver software anyway.

Il Windows Security ﬁ

@] Windows can't verify the publisher of this driver software

= Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device,

= Install this driver software anyway

Only install driver software obtained from your manul&turer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

(v) See details

When completing the driver installtion, a device named USB Gadget Serial(COM?) will
appear under Ports (COM & LPT) in the device manager.

et

U [ Update Driver Software - USB Gadget Serial (COM12)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USE Gadget Serial

Close
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Note: The question mark (?) in USB Gadget Serial(COM?) is a variable, which will be automatically

specified by PC.

= Device Manager

Dﬁlg

File Action

L e Al

View Help

4 ﬂ WTN1PC0534 |

> -{M Computer

[ =] Disk drives

- Display adapters

> ey DVD/CD-ROM drives

[+ % Human Interface Devices
[» 2 Keyboards

b --ﬂ Mice and other pointing devices

b A Monitors

Ve ¥ Metwork adapters

----- vy Cisco AnyConnect Secure

¥ Intel(R) Ethernet Conne LM
¥ Realtek RTL8139/810x F
A icalBo HostOaly Fthernet Adapter
[ 475" Ports (COM & LPT)

7 EFEEE (coMl)
»J} Processors

¥ SIMATIC NET

b -% Sound, video and game controllers
b 4% Storage controllers

b /M| System devices

[s i Universal Serial Bus controllers

lient Virtual Miniport Adapter for Windows 54

ast Ethernet NIC

Step 3: Start DRAS and connect it to the controller. Select USB1 as the connection method.

Then, specify COM port and Station number (default value is 1) and press OK to

@ | = [ % @ | Delta Robot Automation Studio [DRAS v1.124] (=@ = |
e
Home | Monitor  View Operaliﬂn Others ~%R0
BEG ABR B JNEB @ | o
A Controller Shutdown
Parameter Scope  Script Wurkspace Jog Point Coordinates Robot  Gain  [/0  Memory Eror Servo =
table setting sdjustment  editor log orime on d
-
g
5
g
E
3
]
g -
o £ Connection [
B | o munication protocol |ModbusRTU =
com3 -
haeRngr | €OMeort [coms -]
a Station number 1
usB1
ﬂ}  Driver installation is required; part of the
software funciton is not supported with this
RS232/R5485 |  communication type.
I Go anline ance the software s started
B Errons|[E] output|[E) Help|[E Resuits
Not connected to the contraller Station: 1,1P: 10216811
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User Interface

You can find detailed descriptions of user interface in this chapter.

D1 SHATE DRAS -+« ++reesreeesreeamueeastteasttaattta sttt e sttt e sttt e stee et e e teeeieeantee et 2.9
20 VAN SCIEEN -+« ++reesreeesreeasmeeasteeastee ettt e ettt e sttt e sttt e tte et e et e e teeeieeanea 2.9
D3 RIDDIOM -+« +rrersreesreensneansteaastee ettt ettt ettt ettt ettt ettt 2.3

QUICK BCCESS TOOIDAT -+ -+ ++5++sesrermetametauteatteattt ettt ettt aeteaiteate e ee e, 2.4
AUXGIIGIY @A e e e erereestat sttt 2.4
FHl@ ISt v+ s reerrreesmeeameeen et ettt ettt e ke e ket 2.5
HOME £A -+ ++ <+ s e rsreeereanmeeantte et e ekt e ekt e et e ettt et e et e et e et et e e 2.6
IVIOMItOR £« <+« s+« s s sesmeesneeamteeasteeeseeeeseeeesteeent e e e st e ent e est e e enee e e e e eneee e 211
VJIQW FAID -+ #+ s eerreeammeeame e e nt e e st e et e ettt 2.13
OPEIGHON Tl e+t teers ettt 220
ORREIS Faby+++++++++rreersreesneensneaasteaaetee ettt e sttt e et e ettt e bt e et e et e et eeeeneeneeeas 2.9
DA VNOTK AT <+ +srersreersreatneatte ettt ettt ettt et e et e et e et e et e e e e 2.30
PAFAIMELE -+ <+ st rsseersreeereaete e et e et e e bt e ettt et e et et et et 2.31
SICOPE e 2.34
SOIIDE -+ 2.40
VVOTKSIDAGCE -+ er ettt 2.46
O 2.47
POINE LADIE ++++++++++ersreersreerereatreatee et e e et e et e et e et e et et e e 2.50
COOTTINALES - ++++++rrerreeermeeasmeeamneeastee sttt e ettt e ettt e et e et e e be e et e et e e e aneeas 2.53
RODOE SEHNG + e er e eesearat bbb 2.55
G AGJUSTMENE -+ttt 2.58
[/ O @O+ ++++sreesreeasreeasmee ettt e ettt e ettt e ettt e e st e et e st e nt e ettt 2.61
VEITIOTY et 2.64
EITOI [0+ttt 2.66
D5 SHAHUS AT <+ +++crrrerrreersreamtneatte e et et ettt 2.67
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2.1 Start DRAS

Users can double click the DRAS.exe file in Windows File Explorer to start DRAS. If you have
already created a DRAS project file (.dras), you can just double click the file to start the software.
= | B |
@Qv| » DRAS Project » project b - | +5 || Search project 2|

Organize @ Open with DRAS = Share with = MNew folder = = A @'

-

= MNarme Date modified Type Size

[ Favorites
Bl Desktop . 2016 2/2/2016 5:46 PM File folder
& Downloads . project 4/15/2016 12:14 PM  File folder
| Recent Places @ project.dras 5/30/20161:20 PM  DRAS File

= Libraries
& Apps
3 Documents
rj‘f Music
=] Pictures
=il Subversion

B Videos

n

18 Computer
£, Local Disk (C3)
ca Local Disk (D:)
a Local Disk (E:)
@5 BD-ROM Drive (F:) DVD1

?ﬂ Metwork sal < |

ok

Automation Studio |
Asnze

project.dras Date modified: 5/30/20162
@ DRAS File Size: 130 KB

Figure 2.1.1 Double click on project file to start DRAS

2.2 Main Screen

See the main screen is as figure 2.2.1 below. It is divided into 5 sections, Ribbon, Solution
explorer, Work area, Auxiliary panel and Status bar. Apart from Ribbon and Status bar, which
located on top and bottom of the screen respectively, users can change the size and position for
the other three sections. Users can also set Solution manager and Auxiliary panel to auto hide as
the screen configuration. See figure 2.2.2.
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Ribbon

@ | = ) 4 ¢ | Delta Robot Automation Studio [DRAS_v1124] [ESRE=l™ ]

Home = Monitor View  Operation  Others l/ ~ %N
I, X cut L Connection Search
B A 8 L & E :
@Ccpy ~ By @ Controller network (Pv4) [5) Select all
Paste o Gain  1/0 Memory Emor | Go eno | Reboot Shutdown
¥ oe ing adjustment editor log | offiine [a|Reploce
d Solut|0n manager Connection Ee’: Controller Edit .
Bz Solution mar] =
8 project.dr. wa!ﬂg-_‘
“ M prbaiin Work area  [ias “ix
= & AxesGroup 1 -- MovL/LR “ ||| iDisplay by Group ~
£ Axis13 P isplay by Group B
£ Axis14 3 —— REAL SPEED ~) Other
& Avis15 1 - ~) Math
B masls 5 MovL_MODE = REAL_SPEED ) Set Mation Crnd Parameters
= & DMCNET 6 JerkL(5000000) -- mm/sec3 =
¥ Axis1(Disable) 7 AecL(25000) -- mm/sec2 e
= ¥Scara4 8  DecL(25000) —— mm/sec2 ) Point Relation
= & JointGroup 9  spdL(150) —- mm/sec ~) DI/O Control
£ Joint (13) 10 JerkJ(10) &) @]
£ Joint2 (14) 11
£ Joint3 (15) 12 ~ ) Memory Read/Write
£ Joint4 (16) 13 MovP("sQl",30,50,50) -- spd 30%,Acc 50%,Dec 50% ¥) Pallet
= (3 Solution 14 MovL("s0z") -- spd, &cc, Dec %) Servo Control
= & project (Initial project) 15 MovL(™sSQ3",100) - Spd 100mm/sec,Acc,Dec
_w 16  MovL("s04",150,25000,25000) -- Spd 150mm/sec,Acc 25000mm/secZ,Dec 25000mm/sec?
17 MovL("s01") -- spd, 2cc, Dec
18 ——MovL("P7","PASS")
19 --MovL("P1l","PASS")
Help \ / ~ax
XT3 v
r——
\, - | & Errors | Bl Output | B Help | € Results

Station: 1,1P : 192.168.1.1

Figure 2.2.1 Main screen

=hib B IENE ot g 5y

Figure 2.2.2 Users can change the screen configuration

2.3 Ribbon

Functions in Ribbon of DRAS software include Quick access toolbar, Auxiliary area, File list,
Home, View, Operation and Others. See further description of each function in next section.

@ | & [ 4 @ | Delta Robot Automation Studic [DRAS_v1.124] o 0

Home Monitor View Operation Others

EER - B P LSBRERE eI 1V Q0

Parameter S(cpE Script Workspace Jog  Point Coordinstes Robot ~ Gain  1/0 Memory Error ero | Reboot Shutdown
table setting adjustment  editer log ofine on

Tool Senvo Controller

Figure 2.3.1 Menu section
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B Quick access toolbar

Quick access toolbar is in upper-left corner. See the figure below. It includes Open, Save, Undo and
Redo function. They all locate on top of the function page you currently used. Please refer to the
following table for further information.

@l = e e l Delta Rebot Automation Studic [DRAS v1.12.4]

View Operation Others

2 e o G B

Parameter Scope Script Workspace Jog  Point  Coordinates

table
Descriptions of each function on toolbar:
Icon Name NEYEeET Function
shortcuts

'. Open Ctrl+O Open a file

L]

u Save Ctrl+S Save a file

” Undo Ctrl+Z Undo the last action or actions that you made
0 Redo Ctrl+Y Redo the last action

B Auxiliary area

Auxiliary area is in upper-right corner. Please refer to the following table for further information.
= | B |-

~AwRg

I @ A=

Servo Reboot Shutdown
on
Descriptions of each function:
Icon Name perbea Function
shortcuts
AV Minimized / - Minimized / Display the full Ribbon
Display full
. Open - Open the installation location of DRAS
Help - To open the document for DARS software
. Key verification/ ) Key verification (if it is unverified, some functions
v © unverified are unavailable.)
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B File list

File list manages all files accessing and saving, such as Project/Solution, Parameter, Scope and

Point table. See the figure below. Please refer to the following table for further information.

& | = [ & ¢ | Delta Robot Automation Studio [DRAS v1.12.4]

Create new project / sclution

(d

Open... »

|

Save As

Save all

(L &

Recent r

Close sclution

Descriptions of each item in file list:

Praject / Solution

Parameter

o

k.

Keyboard .
Icon Name shortouts Function
C.reate new - Create new project / solution file.

- project/solution
F' Open ) Open the existing file, such as project or parameter
- pen... file.

L]
U Save Ctrl+S Save the action that you made.
[‘H Save As - Save as the new file.

.' Save all files, including current solutions and

Save all - S -
individual files.

- Recent - Show the project(s) that you recently opened.

- Close solution - Close the current solution.
m Close - Close DRAS

July, 2016
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H Home tab

Commonly used functions are in Home tab, which are clipboard, Tool, Connection, Controller
and Edit (from the left to the right)

@ | & [ 4 ¢ | DeltaRobot Automation Studio [DRAS_v1.124] = | B |
Home = Monitor  View Operatlon Others \/ ~ %N
woe | FE] PR OS L KA O EE o 2 BA BE Sl | L3 5 Connection Q Q A
e, BER « Q3 8 ° JREB o7 1D :
Parameter Scope Script Wurkspace Jog  Pont Coordinates Rokot  Gan 170 Memory. Eror Servo | Reboot Shutdown
setting adjustment editor log oftin an

(1) Clipboard

Functions in clipboard include Paste, Cut, Copy and Delete. Please refer to the following table for
further information.

Icon Name };ﬁg?tgﬁtrg Function
n Paste Ctrl+V Paste
% Cut Ctrl+X Cut
@ Copy Ctrl+C Copy
8 Delete Delete Delete
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(2) Tool

Parameters, Scope and Script are the functions provided in Tool. Please refer to the following
table for further information.

Icon Name NEYEeER Function
shortcuts
Edit parameters of the servo drive and the
E Parameter - controller. Please refer to section 2.4 Parameter
for further information.
Monitor the variation of digital signal via Scope.
E‘ Scope - Please refer to section 2.4 Scope for further
information.
. Develop and run the script. Please refer to Script
, Script - . .
for further information.
1
"‘i\ Workspace - Set the workspace for the robot (arm)
Jog - Jog and Teach function for each axis
E Point table - Edit System and User point table

B

Coordinates

Edit Product and Tool coordinate system

¢ Robot ) Robot parameters setting. Please refer to section
f_ setting 2.4 Robot setting for further information.
] Adjust the gain for stabling the servo system and
%) Gain i optimizing the system performance. Please refer
A adjustment to section 2.4 Gain adjustment for further
information.
HE |/ O editor i Monitor and set I/O status. Please refer to section
2.4 1/0 editor for further information.
= Memo i Monitor PLC memory. Please refer to section 2.4
ry Memory for further information.
Error log - Error log of the controller

July, 2016
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(3) Connection

This section is for quick connection and the related setting. Please refer to the following table for
further information.

Keyboard .
Icon Name shortcuts Function
' 0 Go online / Go offline - For quick connection (online / offline)
Select the connection interface and set
p Connection -
related parameters. °
Set controller network (IPv4). To use this
@ Controller network(IPv4) - function, DRAS has to connect to the
controller.
Connection

Users can select Ethernet, USB or RS232 / RS485 for controller’s connection. Each connection
interface requires different parameter settings. Once the setting is done, click on OK and the
software will connect to the controller.

P Connection ﬁ
f . IP address 16216811 P ——
HH.ERNET Controller netwark setting [m] - ﬂ
fi. ; Communication protocol MadbusRTU b
COM3 -
a ETHERNET | COMPort cows -

UsB1 - Baud rate 921600
o P Connection
m Station number 1
RS232/ . }’ ... Communication protocol | ModbusRTU Use1
; COM3 :
ETHERnET | COMPoTt 5‘}
+ Part of the software function is not supported

Station number 1 RS232/RS485 with this communication type.

USB1 [T Go online once the software is started

N} + Driver installation is required; part of the
software funciton is not supported with this

R5232/R5485 communication type.

[] Go online once the software is started

[F] Go online ¢

Figure 2.3.2 Connection setting screen
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Controller network (IPv4)

This function is used to set network parameters of the controller. Users can choose to
automatically obtain the IP address or specify the desired IP. Please be ensured that software
has already connected to the controller before applying this function.

@ Controller network (IPv) [t

) Automatically obtain the IP address
@ Use the IP address below.

IP address 19216811
Subnet mask 255.255.2535.0

Default gateway 19216811

|% The controller is connected to the PC,

| ok || Cancel |

Figure 2.3.3 Controller network (IP v4) setting screen

An icon shows “Loading...” will appear on the main screen when the software is connecting to
the controller for the first time. Once the connection is successful, the background color of status
bar will be blue; otherwise, the background color will be red. Please refer to section 2.5 for further
information of Status bar.

@ = [ 4 ¢ | DeltaRobot Autermation Studio [DRAS,¥1124) oo il
BEEN i Moutor  View Oposion  Othes ~sHB
D BER ABEFHEC JREE @5 h@e *
X Fumater Sope Sgn Wodipace Jog ot Concinates fobot | Gan 1[0 Mamoy fna | Go Seno  Reboot Shutdown
eting adusteent ector g | onine =
68 /3 seron =
g B P st Debug -
E muintus X w ﬂ
& 000 sAc2. Dac. 2S000mm/ aac? .
[ 4 € | Do Robot Automation Studio [DRAS V1124 ik
Home | Montor View Openstion  Othens ~%0RB
=4 n &
0 Emﬂml@nlﬁﬁm.EUZm‘tmw b Q Q
L
.. | P Sospe Supt Weewpie Jog Pont Cosrsestes fagw  Gun 1[0 Memary sm Sevo | Reboat Shutdenn
x g adjustment editor off
(8 T Seript % =
[ s 3] O] [ 2 s g B P sun osug- |

MovL MODE = REAL_SPEED
Jez] 000) -

B ervers (3] Output [ Hep [ Resus

Ready. Station: 1 IP; 192:168.11

Figure 2.3.4 Fail to connect to the controller and Success to build the connection
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(4) Servo
Press this button to change servo status (on or off).
Icon Name Gploeer| Function
shortcuts
| u Show servo status. Users can change servo status via this

I

Servo on / off

button.

(5) Controller
Users can reboot or shutdown the controller via this function.

Icon Name TR Function
shortcuts
Reboot ) Reboot the controller without cutting off the power. This can
g ensure the file will be saved before restarting the controller.
Shutdown the controller system. The file will be saved before
Shutdown -

the system is shut down.

(6) Edit
Find and replace functions are provided in editing section. Please refer to the following table.
Icon Name Gploeer| Function
shortcuts
@ Search Clrl+F Lr;rthe Find what box, type the text that you want to search
= Select all Ctrl+A Select all text in the text box.
b"a Replace - Type the replacement text in Replace with box.

2-10
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B Monitor tab

This function is available only when the software is connected to the controller. It is mainly used
to monitor the controller related information. If any error occurs, color of the monitor tab and
status bar will be red as warning. You can move the cursor to each alarm indicator to check the
alarm causes. See the figure below.

I View Operatlon Others

Ny HES ~SBR B e J EEB

Parameter Scope Script Worlﬁpace Jlog  Point Coordinates Robot Gain I/0 Memory Error
table setting adjustment editor log

Home  Monitor | View  Operaion  Others o

R'BMY X (um) 399533 €(0.0017:-8 J1(PUY):-79110 14 (PUV) : 14656 PUU ALPUY):
¥ (um) : -1590; 12 (PUV) : 56939
MCs pcs  TCS Shoulder 7 (um) uwgn 13 (PUU) : 1100909 Monitoring Serv n A\mtv

““““

ﬁﬁﬁ. ol

(1) Coordinate system

It is used to display the coordinate type that currently applied. Please refer to the following table
for detailed information.

Icon Name NEYoEE Function
shortcuts
It shows the coordinate system that you
currently applied.
MPTA c ) dinat M: Machine Coordinate System (MCS)
o urrent coordinate ) P: Product Coordinate System (PCS)
T: Tool Coordinate System (TCS)
A: Axes Coordinate System (ACS)
0PCS The number of product ) It shows the number of PCS that you
coordinate system (PCS) currently applied.
0TCS The number of tool ) It shows the number of TCS that you
coordinate system (TCS) currently applied.
(2) Position

It shows the arm’s position. The displaying information differs from different robot type.

(3) End point of robot arm
It shows the Cartesian coordinate of robot arm’s end point.
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(4) Joint position
It is the feedback position of each joint. You can switch the unit in Monitoring item.

. Keyboard ;
Unit shortcuts Function
PUU - Unit of joint position.

0.001° - Unit of joint position.

(5) Other axis position
It displays the motor’s feedback position that is not assigned in arm’s group.

(6) Status

Functions included in this section are for displaying and setting servo status, showing alarm tip
and alarm reset. And the alarm tip is divided into four parts, Joint, Group, Ctrl (controller) and
Other (other axes). Please refer to the following descriptions.

Icon Name Eﬁgzgi’[g Function
. Servo It shows the servo status. Users can change
' Ij I n status - the status (on or off) by directly clicking on
o (on/off) this button.
- If any Joint alarm, Group alarm, Ctrl alarm or
tee Other alarm occurs, the alarm indicator will
Error code : 0x0813 be in red color. To acquire detailed
Gioupedla ooy Alarm tip - information of each alarm, please move your

cursor to the indicator that shows red. The
related error code and alarm description will

B

Alarm
- Clear all alarms
reset

Alarm Tip

The following briefly introduces the definition and function of the four parts.

1. Joint: The motor of each joint on robot arm is defined as a joint axis. It will display the alarm
information of each joint when you move the cursor to the alarm indicator.

2. Group: The motor (joint axis) on robot arm is assigned to one group.
3. Ctrl (controller): It will display the alarm information of controller system.

4. Other (other axes): Apart from the joint axis, other axes will be categorize as Other. It will
display the alarm information of other axes. If there is no other axis, then this section will not
be shown on the screen.
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B View tab

The View tab includes three sections, Layout, Zoom and Option. Please note that only the
Layout function is available now. See the figure below.

Home Monitor View Operation Others
| ®= Solution manager [ 5 Help j
L " Cutput V|E& Results Q
Restore

defaults ] Errors
(1) Layout

Users can define the screen layout of DARS software via this function. To restore the screen to
the default layout, please press the Restore defaults button. Moreover, users can determine to
display or hide the panels.

Icon Name METIIETE Function
shortcuts
i | dR:thglﬁ - Restore to the default layout
Tc Solution - Display / hide solution manager
manager

Output - Display / hide the output panel
E Errors - Display / hide the error list
@ Help - Display / hide the help panel

) Results - Display / hide the search result

N

(2) Zoom

This function is not available now.

(3) Option

This function is not available now.
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Solution manager

Tree view in solution manager displays the structural relation among controller, Scara (arm) and
script. See the figure below.

Tt: Solution manager

project.dras

= B ms

= & AxesGroup
£} Axis13
£ Axis14
¥ Axisls
L Axisls
= i DMCNET
£ Axis1(Disable)
= ¥ Scara 4
= .ﬂ:JointGroup
£ Joint1 (13)
£} Joint2 (14)
¥ Joint3 (15)
£ Joint4 (16)
= ﬂSqution

= i project (Initial project)

It will display the path when moving your cursor to the project name. See Figure 2.3.5. Click on it
to open the folder that stores the resolution. Please refer to the following table for further
information of the node.

= Solution manager

= [0 X

| & prﬁ'ect.d ras
E I'md

5 | CAUsers\YILUN.HUANG\Desktop\DRAS_Project\project\project.dras

£ Axis13
£ Axis14
£ Axis15
£ Axis16
= & DMCMET

£ Axis1(Disable)

Figure 2.3.5 Path of the current solution

Each node of tree view in solution manager:

Name

Project / Solution

Move the cursor to its name to display the path

e
]
S

Controller Controller
_:'ic Axes Group Axis number of the controller
_—.hc Expanded Fieldbus | Expanded fieldbus (DMCNET) -
Q Axis / Joint Axis / Joint
:‘_? Robot (Arm) The current displayed name will be the selected robot (arm) type
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Icon Name Function
@ Solution Solution can contain serval project, but only one initial project.
3 . One main.lua script for one project only. Users can add new or
E Project e .
---- other existing scripts / folders.
Script Its filename extension is “.lua”
. Folder For classifying the script

You can right click on the specified item to open the context menu of each node. See further
information in the following table.

B8 project.dras

iy Refresh
M Obtain »

# Project management

&  Create library

= ¥ Scara 4

Figure 2.3.6 Open context menu

Detailed description of the context menu:

Icon Name Function
\i@ Refresh Update items (system library, PLC or firmware) to the controller.
i Q Obtain Acquire the library of the controller.
# Project Upload or download the project (password is required)
“’% Create library Create the system library for the script.
o
" can the slave ain the extended module and controller.
= S the sl Obtain th tended modul d troll
DMCNET
b
w0 Change robot | change the robot type
type
¥ e
—_— Edit the grouped | Agsign the axis for each joint. See figure 2.3.7.
Robot (Arm) axes
Activate the robot If the set robot type does not match to robot type connected to
type setting the controller. This function can be applied to change the setting.
@ Q' Add Add new or existing project
Solution
# Add Add new or existing script or folder
Set as the initial Set the project as the initial project. Only the initial project can be
project run and used to debug. One initial project for one solution.
"" B paste Paste the folder or file
Project

July, 2016

* Delete

!D Rename

Delete the project

Rename the project

2-15



User Interface

DRAS User Guide

Icon Name

Function

Remove from the
solution

Remove project from the solution, but still store the original
project folder and file.

&+ Add
@ Copy

Add new or existing script or folder

Copy the folder, including all folders and files under the copied
one

. D Paste

Paste the folder or file

Folder x Delete the folder, including all folders and files under the deleted
+ Delete one
=l Rename Rename the folder
Open the script Open the script for editing.
[jj Copy Copy the script

% Delete

Delete the script, including the original file

Script =p Rename

Rename the script

main.lua )
( ) Save as lux file

Save the script as .lux file that is the format of special encoding.
This is for protecting the code.

Remove from the
project

Remove the script from the project but keep the original file.

Users can edit the grouped axis of each joint via the editing window below. In the following figure,
the left hand side shows the robot joint and the right hand side displays the current axes,
including the controller-built-in axis and controller-expansion axis. Each robot joint has to be
assigned to one grouped axis. Users can directly drag the axis from the right hand side to the

specified joint on the left.

£ Grouped axis setting of joint L =HE ﬂ
1€ Robot joint - Controller-Built-in axis
Joint1 | poista ]
Grouped axis : Axis13 8 [bujlt-in] L AX?514
Joint2 7 B

M| Grouped axis
o p
Joint3
“_ﬁ Grouped axis
Joint4
“.‘-1 Grouped axis
il P

s Axis14 [l [built-in]
s Axis15 [l [built-in]

: Axis16 B [built-in] 0 Al

£} Controller-Expansion axis

cquire the controller setti ngs] u‘ICIear all ]

2-16

Figure 2.3.7 Edit grouped axis
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Auxiliary Panel

Functions on auxiliary panel include Error (error list), Output, Help and Result (search result).
Thus, its display is changed according to the selected function.

Output vix
| Q- | %

[ Errors | [El Output I_E Help | [ Results |

Output

The output panel mainly displays the execution status and error message. See the description of
each function below.

Qutput v aXx
Search Q- E_E

Check if the local project is identical to the project in the controller.
Updating the file.
Start

[Error] System library (system.uz) _DRL__lua:411: MovP("SQUREL"): Position key name "SQUREL" is errorl0

B Errors Qutput 5 Help E Results

Detailed description of the output panel:

Icon Name DCTSBET Function
shortcuts
Search Q- Search - Search the specified keyword in output panel
fi—? Move to target - Direct the cursor to the code which causes an error.
ﬁ Clear all - Clear all content on the panel
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Errors (Error list)

This panel displays warnings or errors that occurred during operation, including the script syntax
check, parameters reading/writing warning and error message. Users also can double click on
the item to move to the error where it occurred.

B Errors i
Search Q- € lerror(s) | M, Owarning(s) s ﬂ

Description File Line Colun Pr

0 1 [Error] System library (system.Juz) _DRL_Jua:411: MovP{"SQUREL"): Position key name "SQUREL" is errorl0 _DRL_.Jua 411

E Errors Qutput | E Help | &, Results |

Detailed description of the error list:

Icon Name DCTSBET Function
shortcuts
Search Q- Search - Search the specified keyword in error list
0 Error(s) - Display / hide all errors
! Warning(s) - Display / hide all warnings

¥ This function directs the cursor to the code which
ﬁ Move to target - causes an error or alarm. (Users can also double
—_— click on the items in the error panel.)

Results (Search result)

This function can be applied in some functional pages, such as script. The search result will
display on the panel. See the description of each function below.

|—EE Results vaox

-
L=

ChlUsers\YILUN.HUANG\Desktop\DRAS_Praject\project\projectimain.lua (2) Movl_MODE = REAL_SPEED
CAUsers\YILUM. HUANG\Desktop\DRAS_Project\project\projectimain.ua (10) MovL("SQUREZ")
ChUsers\YILUN.HUANG\Desktop\DRAS_Project\project\projectimain.ua (11) MovL("SQURE3" 100}
CUszers\YILUN.HUANG\Desktop\DRAS_Project\projecti\projectimain.ua (12) MovL("SQURE4" 150,25000,25000)
CiUsers\YILUN.HUANG\Desktop\DRAS_Praject\project\projectimain.ua (13) MovL("SQUREL")
Chlsers\YILUN.HUANG\Desktop\DRAS_Praject\project\projectimain.lua (14) --MovL("P7","PASS")
CAUsers\YILUM HUANG\Desktop\DRAS_Project\project\projectimain.ua (15) --MovL("P1","PASS")

Errors | Output | 5 Help E Results |

2-18 July, 2016



DRAS User Guide User Interface

Detailed description:

Keyboard

shortcuts Function

Icon Name

» This function directs the cursor to the code which
cQa Move to target - causes an error or alarm. (Users can also double click
—_— on the items in the error panel.)

m Clear all - Clear all contents on the panel.

Help

This panel displays the code description and helps users to be familiar with the application
method of each code. See the description of each function below.

& felp ——
[OX L2

while §553000
% : while ... do..end
A : Ra EHIFIER
a={54,3,2,1}

i=1

il

sum =0
while a[i] do
sum = sum + ali] 20

B Errors | [E] Cutput | B Help | B2 Resuits |

Detailed description:

Icon Name Ry Function
shortcuts
/;\ Home - Return to Home page.
« Previous - Return to the previous page
» Next - Go to the next page.
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B Operation tab

The operation tab consists of two sections, Script and Parameter. See the figure below. Script is
used to write the code. The included functions are syntax check, start (start operation), step into
and set/remove a breakpoint. In Parameter section, users can read / write parameters. And the

accessible and writable parameters are determined by the function page that you currently use.

Home Monitor View

ap N
Syntax  Start
check

Operation

Others

%

Remove all
breakpaoints

= - Eﬂ All parameters
2 H "n: Selected parameter(s) onl
P o

Selected node(s) only

(1) Script
This section is mainly used to create the script. See the detailed description of each function
below.
Icon Name Keyboard shortcuts Function
o
‘ Syntax check F6 Check the syntax of the initial project
' Start F5 Activate the initial project
i Stop - Stop running the current program
0 Continue F5 Debug mode- Continue
o Pause - Debug mode - Pause
e Step over F10 Debug mode - Step over
e Step into F11 Debug mode - Step into
9 Step out Shift+F11 Debug mode - Step out
@ Removg all Ctrl+Shift+F9 Debug mode - Remove all breakpoints
breakpoints
9 Set/Remoye a F9 Debug mode — Set a breakpoint in this line
breakpoint

2-20
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(2) Parameter

Parameter section includes read / write the selected or all parameters and replace input values
with actual values. And the accessible and writable parameters are determined by the function
page that you currently use. Refer to the following table for further description.

Icon Name perbea Function
shortcuts
ﬂj Read F6 Read parameters from the controller
qj Write F5 Write parameters to the controller
Replace input
m values with - Replace input values with actual values
actual values
All parameters All parameters - Read/write all parameters
Selected Selected
parameters(s) parameters(s) F10 Read/write the selected parameter(s) only
only only
Selected node(s) Selected F11 Read/write the selected node(s) only
only node(s) only
i Stop F5 Stop reading / writing parameters

July, 2016
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| Others tab

You can find information of files, controller and software in this tab. See the figure and detailed
description below.

Home Monitor View Operation Others

B g ¢ 22l me BH36

Manual Driver Setup Project Create Refresh Obtain Clone Official Software Option About

management library = = website  update
(1) File
Keyboard .
Icon Name shortcuts Function
Manual - Open the documentation about DRAS software.
L™ Driver - Open the folder that stores USB driver
(2) Controller
Keyboard .
Icon Name shortouts Function
E Setup - Function setting and controller version.

Proiect Upload/download the project (password is required). Please
'} ) - refer to Download the project to the controller section of

management Chapter 3 for further information.
Create libra ) Create system library for the script. Please refer to Create
' ry system library section of Chapter 3 for further information.
\E) Refresh ) Update items, such as system library, PLC or firmware to the
controller
Obtain ) Obtain controller related information, such as system library,
and system log.

Clone or update the controller system. See further information
Clone - . !
in Clone section of Chapter 3

(3) Software

Keyboard .
Icon Name shortcuts Function
F‘ Official website - Direct to Delta’s website via web browser
f-" Software - Update the software
v update
Q Option - Setup the software
@ About - See information about DRAS software
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‘ Setup

In this page, users can check the controller version and function settings. It includes Version,

Advance, Date and Time, Key and password and PLC pages. See the detailed information

below.

Version

It displays the controller’s version and update information.

& setup E@g
Version Controll
Advance i e,

Date and Time
Key and password

PLC

Firmware version

Frimware release date

DSP version of the controller
DSP version of the servo drive
Robot module ID

Digital output mask

PLC program owner

PLC version

FTP Remaining capacity
Previous firmware version
Release date of previous firmware version

Version of the system function library

V1.007 Subl6
5/17/2016 10:00:00 PM
4000.0276

4.700.106000119

0x4400 Scara 4

O0xOFFF0000 (Only PLC and RL)
00000000 (Default)
V2000 Subl10

19244 KB

V1.007 Subl6
5/17/2016 10:00:00 PM
1112
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Advance

Users can enable or disable the communication function of controller TC port.

‘ Setup E@g
Version Security
Advance @ Ignore TP port [ | QFF

Communication

Date and Time
Key and password

PLC

ﬂ Enable communication log

Restricted communication channel m

(_JOFF)

Icon

Name

Function

Ignore TP port

When the controller is not connected to TP port, an alarm
will occur. If the TP port is not required, you can turn off the
Ignore TP port option to clear the alarm.

Note: This function setting will be reset when controller is restarted.

o’

Enable communication log

When this function is enabled, the controller starts to record
the packet sent by Modbus. When this function is disabled,
the packet recording file (debug.log) will be stored in
controller’s FTP.

Note: When this function is enabled, if the file size exceeds 1 MB,
this function will be disabled automatically.

Restricted communication
channel (one channel only)

When this function is enabled, it can only connect to one IP
address via Modbus TCP/IP.

The controller can connect to more than one IP addresses
(max. six) when this function is disabled.
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Date and Time

If the controller’s time is different from the PC’s current time, this function can be used for

calibration.
& setup (=[O e
Version Calibrate
% PC's current time will be used for calibration.
Advance :

" (® Current PC time 5/20/2016 3:32

Date and Time
—_— ® Controller time 5/30/2016 3 PM

Key and password

PLC

Key and password

The controller has two passwords, one is for project management and the other one is the key
for the controller. Password for project management is used when saving programming project in
FTP. This is for protecting the user’s project. Key for the controller is used to restrict some DRAS
functions. With this function, the controller’s setting cannot be changed if users do not enter the
correct password. Following is the page for changing the password.

& setup E@g

Version Project 9 t
You will be using this password when saving the

? programming project and parts of the operation. The
password should include 6 ~ B characters with numbers (0 ~
9) and letters (a ~ f). Please note that the first character

Advance

Date and Time

Key and password cannot be 0.

0Old password sessse
PLC

New password tessss

Confirm password *weees

Key for the controller

+ The advanced function can be used only when key
. verification is successful. The password should include 6 ~ 8.

Old password LLLLL L]

New password essese

Confirm password *weees|
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PLC

There is one PLC program running in the controller. The following page displays PLC’s current
status, either running or stop. User also can control the PLC via this page. If the PLC program is
written by the users, users can choose to apply self-defined PLC program or the default PLC

program.
B Setup (o
Version Status and control
J  Running
Advance LI
Date and Time
Key and password Setup
PLC & Apply self-defined PLC program ( JOFF
Start the PLC when MS is started (|| )
Icon Name Function
Stop Stop PLC program
Initialize all non-volatile variables and start running PLC
= B Warm
! program
Cold Initialize all variables and start running PLC program
Hot Do not initialize variables and start running PLC program

program

Apply self-defined PLC

This function can be applied when user’s self-defined PLC
program has been uploaded to the controller.

started

Start the PLC when MS is

When the controller is turned on, the PLC program will be
started automatically. Disable this function if you do not want
to start the PLC when the controller is on.

@a Refresh

Users can update system library, PLC and firmware here.

2-26

[}]

Refresh

[jJ System library (system.luz)
‘e | PLC (bootfile.img)
ﬁ Firmware (.ms)
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i!\r’ Obtain

The system log stores the current status and information when alarm occurs or the system is
updated. If an error occurs, the controller’s system library and system log can be acquired for

analyzing alarm occurrences.

Obtain

[ | System library (system.luz)
[ Acquire the system log

Q Option

Settings in this page includes parameter configuration file, history, global setting and advance
functions.

Parameter configuration file

When the controller connects to the expanded servo drives via Fieldbus, parameter configuration
is required to access parameters from the expanded servo drive. See the following three
methods:

1. If you have installed ASDA-Soft, the software will automatically find the parameter
configuration file.

2. If you have already had the parameter configuration file, you can specify the configuration path
for the connection.

3. If your PC connects to the servo drive via USB, the software will acquire the parameter
configuration file of the servo drive when clicking on Auto Detection.

If the parameter configuration file is successfully acquired, the software will record it. No need to
set it up again next time.

Q Cption = B e

External link

Parameter configuration file
_ 4P Refer to the following ways when the firmware version does not exist in the
History configuration file.

Global setting Use parameter configuration file of ASDA-Soft (Auto search)

nce Specify the configuration file path

Auto Detection

-___-/-l'l To acquire the parameter configuration file of the servo drive, please connect
f = the PC to the servo drive via USB.

Auto Detedion| Backup to the controller after acquiring the configuration

OK | [ Cancel
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History

The software records the operation and setting during operation, such as interface configuration,
point table, scope setting and parameters tree. Users can delete the information by clicking on

Delete.

£} Option

m@g

Parameter configuration file

History

Global setting

Advance

History

£
Delete layouts and temporary files

] [ Cancel

Global setting

In global setting, Traditional Chinese, Simplified Chinese and English are available now. Users
can change the interface language here.

£} Option

e

Parameter configuration file
History

Global setting

Advance

Language

. English

Chinese (Simplified, PRC)
Chinese (Traditional, Taiwan)

QK

] [ Cancel
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Advance

Parts of the advanced functions can be activated via key verification. The verification password
is the password of the controller. When entering the correct password, a green check icon will
show on the screen. Then, you can use the advanced functions.

Gt Option = | B S
Parameter configuration file Key verification
) The verification will be done when connecting to the controller. The advanced
History function can be used once the verification is successful.
Global Se‘.ting ssssases ‘o'erify| ]
Advance

0K | [ Cancel
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2.4 Work Area

All operations are conducted in work area and the individual tool function is displayed as tab.
Users can adjust the layout according to the application. Please refer to section 2.2 for further
information. Error(s) or alarm(s) will be displayed on Errors panel. Users can see the alarm
occurrence and its corrective actions through the detailed description shown on the panel.

The following will introduce each function in Work Area. Part of the functions in Work Area is
related to the robot type you selected. If your screen shows the following message (see the

figure below), it means you have not selected any solution. Please create or open a solution to
carry on the operation.

@ | @ [ 4 @ | Delta Robot Automation Studio [DRAS_v1.124] B e
P — -
Home  Monitor  View  Operstion  Others ~%0
1 ¥ -
& | 5 o 0 & Cannection Q Q a
D EER B 2 & In
Paste Parameter Scope Script Workspace log Point Coordinates Robot  Gain  1/0 Memory Emor  Go Servo | Reboot Shutdown

table setting adjustment editor log  online on

/Bl Jog % 5

J1aBeuew uonnjos B

Solution not opened. Please create or open a solution to carry on the operation.

[ Errors|[Z] Output 5 Help & Resuits

Not connected to the controller

Station : 1, IP: 192168.1.1
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| Parameter

Parameter editing section manages all parameters of the controller. Users can read, write or
browse parameters here. See the figure below. It is divided into three sections, toolbar,
parameter tree and parameter list.

@ | = [ 4 ¢ | Delta Robot Automation Studio [DRAS_v1.124]

e
[{R# Home = Monitor  View  Operation  Others

. EBEE « B3 sIREB eI 1t QO

e r Scope Script Workspace Jog  Point Coo sin 1/0 Memory Eror Go Servo | Reboot Shutdown
X table stment  editor log | offine

a8
o
2: SEar-ck Q- I ﬂ] m All parameters‘Selected parameter(s) DnlylSEIectEd node(s) only -Ij o Regular display mode ~
E' - —————— —— e ———— —
3 = "gsc " I Input value Actual value Unit Minimum  Maximum  Default Description
3 ontroller
E {PO] Monitor parameters |[ || EAYL") 1007 1.007 32768 32767 0.000 P0-00 Controller Firmware Version
| [P1] Setting parameters I PO-01 " 0x00000000 |0x00000000 0x00000000 OxFFFFFFFF  0x00000000 PQ-01 Alarm Code Display of the Contrd
::5: épplman‘?n ?aramm P0-02 i W 40000276 4000.0276 0.0000 00001 0.0000 PO-02 Firmware Versian of Motion Cond
ommunication parat
= Main Drivers 1 P0-03 & ¥ 0400 0x4400 0x0000 OXFFFF 0x0000 P0-03 Status Display of Rebot Arm
= Axis 13 !_ P0O-04 i 0x00000000 |0::00000000 0x00000000 OxFFFFFFFF  0x00000000 PQ-04 Monitoring Variables Setting
[POI Monitor paramete | o, 0 ¥ [oxo000 [ox0000 0x0000  Ox0OF7  0x0000  PO-05 Monitoring Station Number Setti
[P1] Basic parameters en
[P2] Extension paramet I PO-08 " 0 o ) 15 0 P0-06 Monitoring Channel Setting
[P3] Communication p: I P0-07 & ‘ 19244 19244 kBytes 0 65535 0 P0-07 Available Space of Script
[P4] Diagnosis paramet - 8719
- 8 H o 65535 0 P0-08 P On He Count
PS] Motion control pa I PO-08 il ¥ 8603 our ower On Hours Counf
[P6] PR path definition ¥ |l P0-09 i W |7 3 0 65535 0 P0-09 PLC Status Display
= Axis 14 T——————————————————————————————‘

[PO] Monitor paramete
[P1] Basic parameters
[P2] Extension paramet I
[P3] Cemmunication p:
[P4] Diagnosis paramet I
[P5] Motion control pa
P61 PR path definition |
B Axis 15 I <1 I »
e % v:mn:“l h Read-only @ Set when Servo Off (1) Valid after re-power on W Volatile parameter [ Shared by multiple axes

D Errors |[E] Output [5 Help|E& Results

Ready Station: 1, 1P: 192.168.1.1

(1) Toolbar
Please refer to the following table of each function in tool bar.

Purpose Icon Function
ﬂj Read parameters from the controller
*j Write parameters to the controller
m Replace input values with actual values
Pa;:;rizﬁtgers All parameters Edit all parameters
Selected

parameters(s) only Edit the selected parameter(s) only

Selected node(s)
only

i Stop current operation

ﬁ ﬁ‘ Lock or unlock the hidden parameter

Switch the display mode. Three display modes are available.
1. Regular display mode
Other Regulardisplaymode | 2. Only display items which actual value is different from the
default value
3. Only display items which actual value is different from the
input value

Edit the selected node(s) only

Search &~ || Input the keyword to find the related parameters
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(2) Parameter tree

Parameter tree is used to present parameter groups in a tree structure. There are more than
3000 parameters in the controller. With the parameter tree, it is easier to edit and search the
needed parameters. By clicking on any node on the parameter tree, you can view all parameters
of the node in the parameter list on the right hand side. See the figure below.

[ Parameter x s
a- 4 [l All parameters  Selected parameter(s) only| Selected node(s) only =i  * ifis Regular display mode *
i MSC Il Input value Actual value Unit. Minimum  Maximum  Default Description
= Controller
PO) Monitor parameters [RaCL” ] 1.00 1.007 -32768 32767 0000 P0-00 Controller Firmware Version
[P1] Setting parameters PO-01 ¥ [0x00000000 Jox00000000 0x00000000 OxFFFFFFFF | 0x00000000 PO-01 Alarm Code Display of the Contrd
[PZ] Application paramete| | o, ) o ¥ [40000276 4000.0276 0.0000 00001 0.0000 P0-02 Firmware Version of Motion Cont
[P3] Communication parar
8 Main Drivers PO-03 i * 0x4400 0x4400 0x0000 OxFFFF 0x0000 P0-03 Status Display of Robot Arm
= Axis 13 - ||po-04 ¥ [0x00000000 Jox00000000 0x00000000 OxFFFFFFFF  0x00000000 PO-04 Monitoring Variables Setting
[PO] Monitor paramete || o oo ¥ [ox0000 lox0000 0x0000 0x00F7 0x0000 PO-05 Monitoring Station Number Setti
[P1] Basic parameters
[P2] Extension paramet| || P0-06 ¥ 0 lo 0 15 0 P0-06 Monitoring Channel Setting
[P3] Communication pil ||pn n7 & a0 19244 kBvtes 0 65535 0 P0-07 Available Space of Scriot

[P4] Diag: /[ Parameter x
{Eg :,AR"; Q- i [I] Al parameters Selected parameter(s) only Selected node(s) o;.\yj-ﬁl' & Regular display mode ~
= Axis 14 MS Input value Actual value Unit. Minimum  Maximum  Default Description
[PO] Moni | & Controller
[P1] Basic {°0] Monitor parameters P2-00 157 157 rad/s 0 2047 35 P2-00 Position Loop Gain
[P2] Exte [P1] Setting parameters P2-01 100 100 % 10 3000 100 P2-01 Switching Rate of Position Lo
[P3] Com| [P2] Application parameters | |} |, o, 50 50 % [ 100 50 P2-02 Position Feed Forward Gain |
[P4] Diag [P3] Communication parame
[P5] Moti{| = Main Drivers P2-03 5 5 ms 2 100 5 P2-03 Smooth Constant of Position
[P6] PR p: 3 Axis 13 _l|p2-04 628 l628 rad/s 0 8191 500 P2-04 Speed Loop Gain
Bifxa [PO] Moniter parameters |, o 100 100 % 10 500 100 P2-05 Switching Rate of Speed Loo
20 bdon [P1] Basic parameters
Il S— = e | p2.06 50 50 rad/s 0 1023 100 P2-06 Speed Integral Compensatict
~— 1P3] Communication parai| || p2.g7 0 o % 0 100 0 P2-07 Speed Feed Forward Gain
[P4] Diagnosis parameters ] 1 Y T
1PS] Motion contral paran]| 1| P2:08 LR 131 0 501 0 P2-08 Special Parameter Write-in
[P6] PR path definition pai| || P2-09 2 2 ms 0 20 2 P2-09 DI Debouncing Time
B pas 18 P2-10 0x1123 lox1123 0x0000 0x415F  0x0101  P2-10 DIl Functional Planning
[PO] Monitor parameters = -
P11 Basic parameters P2-11 0x0100 jox0100 0x0000 0x415F  0x0104  P2-11DI2 Functional Planning
[P2] Extension parameters  |P2-12 0x1124 jox1124 0x0000 0x415F  0x0116  P2-12 DI3 Functional Planning
[P3] Communication parai || o5 15 0x1100 lox1100 0x0000 Ox415F 0x0117 P2-13 DI4 Functional Planning
[P4] Diagnesis parameters . -
[PS] Motion control parary || P2-14 0x1100 [0x1100 0x0000 Ox415F 0x0102 P2-14 DIS Functional Planning
[P6] PR path definition pai || P2-15 0x1100 jox1100 0x0000 Ox415F  0x0021  P2-15 DI6 Functional Planning
= Axis 15 g &
fom Mooitar narsmeters. h Read-only @ Set when Servo Off (1) Valid after re-power on ¥ Volatile parameter [T Shared by multiple axes

Figure 2.4.1 Selected items of parameter tree and parameter list

(3) Parameter list

Parameter list includes parameter’s actual value, minimum and maximum value, default value,

description and input value. The symbol showed next to the input value represents the
parameter’s property. Please refer to the detailed description of each property below.

Icon of parameter

property

Description

This parameter is read-only.

When it is in Servo On status, parameters cannot be set.

O
v

The parameter setting is valid after re-power on.

When the power is off, the parameter value will be the default value.

User can edit and write the value in Input value column. However, parameter value is read-only
in Actual value column. If you wish to change one parameter value, please write the value in
Input value column first. Then, download it to the controller by either clicking on the Download
button or directly pressing the Enter key. See the figure below. The Write button also can be
used to download the parameter value.

2-32

P3-00

Actual value
| ¥ |ox0001

Input value

YL [oxoo7F

0
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When the value in Input value column is different from the value in Actual value, its background
color will be yellow. It is for reminding the users to check if the value is correct. In addition, the
value in Input value column can be updated to the same value in Actual value by clicking the
button of Replace input values with actual values.

Three modes are provided to set parameters, which are All parameters, Selected parameter(s)
only and Selected node(s) only.

ﬂj m All parameters| Selected parameteris) only Selected node(s) only -ﬂj

User can select one mode to set parameters. All parameters means all parameters of the
controller. And the selected parameter(s) will be shown in orange as the figure below.

Input value Actual value Unit Minimum Maximum  Default Description
P3-00 Q) 0x007F 0x0001 0x0001 0x007F 0x007F P3-00 Address Setting
P01 L I={ox0z03 0x0203 lbps  0x0000  |O«F405  |0x0203  P3-01 Transmission Speed
p3-02 L[ = ox0006 0x0006 | |0x0000 '0x0008  '0x0006 ' P3-02 Communication Protocol
P30z [ = {oxo000 0x0000 ' l0x0000  |0x0001  |0x0000 |P3-03 Communication Error Disposal
P3-04 L] IE.’ 0 (¢ lsec lo l20 ) 'P3-04 Communication Timeout
P3-05 7 |0x0000 0x0000 0x0000 0x0001 0x0000 P3-05 Communication Mechanism
P3-06 “ 0x0000 0x0000 0x0000 Ox3FFF 0x0000 P3-06 Control Switch of Digital Input (

Selected node(s) only means all parameters of the selected node will be displayed in
parameter list.

= Ms = Input value Actual value Unit Minimum Maximum  Default Description
= Controller

T e e PO-00 a 1.007 1007 -32.768 32.767 0.000 P0-00 Controller Firmware Version
[P1] Setting parameters P0-01 i (0x00000000 |0x00000000 0x00000000 OxFFFFFFFF | 0x00000000 PO-01 Alarm Code Display of the Cont
[P2] Application paramete| I} | o, ) o W |40000276 4000.0276 0.0000 -0.0001  0.0000 PO-02 Firmware Version of Motion Col
[P3] Communication parat,
= Main Drivers P0O-03 a # 0x4400 0x4400 0x0000 OxFFFF 0x0000 P0-03 Status Display of Robot Arm
= Axis 13 - || Po-04 “ 0x00000000 000000000 0x00000000 OxFFFFFFFF | 0x00000000 PO-04 Menitoring Variables Setting
[PO] Monitor paramete| |, o ¥ [oxo000 lox0000 0x0000 0x00F7  0x0000  P0-05 Monitoring Station Number Set
[P1] Basic parameters
[P2] Extension paramet P0-06 ﬁ o 0 o 15 4} P0-06 Monitoring Channel Setting
[P3] Communication pz P0-07 i ‘ 19244 19244 kBytes O 65535 0 P0-07 Available Space of Script
[P4] Diagnesis paramel A .
o 2603 8719 Hi o 65535 0 P0-08 P OnH Count
[P5] Motion cantrol pa| || P-08 & \ JEES cur ower On Hours Count
[PE] PR path definition P0-09 E * 7 3 0 65535 0 P0-08 PLC Status Display

To enter the keyword in search tool box and press the Enter key, the search result will be
displayed in parameter list.

Search Q-

Parameter editor supports the function of import or export .dpar parameter file. Please note that
exporting the file is for recording the actual value of all parameters; importing is for updating all
data in Input value column. To update the parameter file to the controller, you need to import the
parameter file to the controller first.

Three display modes are available: Regular display mode, Only display items which actual value

is different from the default value and Only display items which actual value is different from the

input value. Users can select the item from parameter list after selecting the display mode.

1. Regular display mode: No parameter is selected.

2. Only display items which actual value is different from the default value: Filter those items that
actual value is different from the default value and display in parameter list.

3. Only display items which actual value is different from the input value: Filter those items that
actual value is different from the input value and display in parameter list.

Regular display mode|~

Regular display mode
Cnly display items which actual value is different from the default value
Cnly display items which actual value is different from the input value
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B Scope

Scope is used to display the variation of digital signal in waveform and monitor the controller and

mechanism status. The scope screen can be divided into three sections, tool bar, waveform and
data source.

@ | = [ 4 & | DeltaRobot Automation Studio [DRAS_v1.12.4]

=
Home Monitor View Operation Others

Cut 1] ] &7 Connection
N, B BB s HEEE e ..
Paste Parameter Sc (1) ce  Jog ::kljr\‘e‘ Coordinates SR;::;; adjgsal:'rr‘lent eIr:'If\'gr nFGfI%e
- (2)
"'E’_—" Ml stop Maximize exch channel ] ?—J B
§ Scope = DatMource -1
E — CH1 £-400000 = Hex High speed mcmturmgi
£ CH3 3 Scope
~ CH5 E
o 350000
cre 300000 Color Value Re
CH9 |
CH10 CH1 aQ 0
cHil F50000 | g 0 0
E:t Eooooco |CH5 I |0
CH14| E U e v
o E-150000  Time Info,
CHI6 E
— Time sex
10000 Interval
30000 yy Chart
o
E Color X-value Y-
F—-50000 X‘(lﬁ
R T S T ; P S T S LT ]
Scope | XYChart -
[ Local variable| [ Global variable | Errors|[E] Output|[§) Help|[E Results
(1) Tool bar
You can find basic functions on tool bar. See the information in the following table.
Purpose Icon Function
P Start Start running
Waveform
operation
. Stop Stop running
Other Maximize each channel All channels apply individual coordinate system
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(2) Waveform

All digital data in monitoring channel will be displayed in waveform. Each channel is presented by
different colors, which is shown in upper-left corner. You can click on the channel’s icon to display
or hide the data. See figure 2.4.2. Once the text shown in grey, it means the channel is not

displayed in Waveform.

=" CH1 -~ CH1
— CH2 CHzZ

CH3 CH3
— (HH Axisl Motor feedback pulse (PUU) — CH4
— CHS = CH5
— CH& > ~ CH&
— CHT7 = CH7
— CH8 = CH8

Figure 2.4.2 Display/hide channel data

Click on Waveform to call the context menu. See figure 2.4.3. The function of context menu is
different from the toolbar. It includes the auxiliary function that can be quickly launched. See
further information of each function below.

gl Set reference A
ﬂ Set reference B

Clear reference A/B

Select all channel

Deselect all channel

OGN

Fit to view
Copy screenshot
Save screenshot

Quick help

A
B

Esc

Ctrl+A
Ctrl +Alt+A

Home
F11
Ctrl+5
F1

Figure 2.4.3 Context menu of the scope

Detailed description of context menu:

Keyboard

Icon Name shortcuts Function
0 Set reference A A Set reference A
e Set reference B B Set reference B
- Clear reference A/ B Esc Clear reference A/ B
- Select all channel Ctrl + A Monitor the wave of all channels
- Deselect all channel Ctrl + Alt + A Disable the wave from all channels
‘ Fit to view Home Maximize the current wave
@ Copy screenshot F11 Copy the current wave
@ Save screenshot Ctrl + S Save the current wave as .bmp file.
@‘ Quick help F1 Enable Quick help screen

July, 2016
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Click on Quick help icon, the Help screen will pop up and you can find the information of the
basic operation. See the figure below.

| i Help @ﬂ

DRAS ScopeTool Help :

Mouse wheel , E| and E|keys — Zoom in/Zoom out

1]
Ctr1|+ Mouse drag or E E — Pan the display area
JUE

Mouse drag — Select an area to zoom in
Home | — Fit to view

@ — Save screenshot of chart

@ + @ — Save screenshot of chart

http://www.deltaww.com

(3) Data source

Data source panel is used to adjust the monitoring items of each channel. Wave related data and
time is displayed in the panel as well. See further description below.

Icon Function
@ Setup monitoring item.
e Set up the condition for monitoring stop.

Data displaying format. Click on the Hex button, the format will be
changed from decimal to hexadecimal.

High speed monitoring Switch the sampling frequency

Hex
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Monitoring item

Once the function of monitoring item is enabled, a window will pop up for users to set the
corresponding items, including the information of axis and group. See figure 2.4.4.

Data source

Hex High speed monitaring 16K ~

Scope
(=]
nitoring item
Monitoring type Group / Axis Monitoring item 32 bit Color
CH1 [Normal -J[axist ~|[Motor feedback puise PuY) ~| T | EGCG_—
CH2 [Normal - |[asis1 +|[Motor feedback putse ) ~| T | NNE
CH3 [Normal v|[axist  +|Motor feedback pulse (PUU) +| [ |
CH4|Normal - |[Axis1 ~|[Motor feedback pulse PUY) ~| [ |
CHS [Normal “Jlaxist +|[Motor feedback puise puv) ~| T |
CHe [ Normal ~|[axist  ~|[Motor feedback puise (PUY) +| [ |
CH7 [Normal - |[ Axis1 ~|[Motor feedback puise puw) ~| 1 | NG
TlCHa[Normal v|[axist  ~|/Motor feedback puise vy +| 1 | R EEEEEEE

Figure 2.4.4 Setup monitoring item

Setting for stopping monitoring items

Click the button of The setting for stopping monitoring items, the Condition window will pop
up. See figure 2.4.5, Value is the value of the monitoring item. When the value is within the
setting range, scope will stop monitoring. You can set the Delay time to control the time for

stopping monitoring.

Data sourc

e

Hex High spead maonitoring 16K ~

Scope

oL

The setting for stopping menitering items

CH1
CH2
CH3
ChH4
CH5
CHé
CH7
CH8

Time

Time

CH1
CH2
CH3
CH4
CHS
CHB
CH7
CHs

Condition

12345

20000

E| Value E|
E| Value E|
E| Value E| 10000
E| Value E|
E| Value E|
E| Value E|
E| Value E|
E| Value E|

Delay time (ms) Enable

2000
O
1000
O
]
O
]
]

High speed monitoring

Figure 2.4.5 Setting for stopping monitoring item

High speed monitoring is used to select the sampling frequency of the scope. Its drop-down list is
determined by the controller’s specification. The sampling frequency might change the channel

number to be monitored.
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XY chart

See figure 2.4.6, when you select (1), the scope screen is switched to XY chart. The XY chart
turns the values from two monitoring items to a planar graph. (2) indicates monitoring setting

items.

/B scope |

Ml stop Maximize each channel

XVChart
7 XYL ) 400000
380000
—360000
—340000

I T
200000 150000 100000 -50000 -100000 -150000

¥ Data source

XY Chart

Hex High speed monitoring|161
Scope
Color Value Relative value

Time Info.

Time 0735125 sec

Interval 735125 ms

Xy1|CH1

Scope | XvChart |

-200000

T
-250000

Figure 2.4.6 XY Chart

Auxiliary functions on Scope panel

See the figure below. When moving your mouse (green dot), the time shown in the panel is
changed in accordance with the variation of the cursor’s position. You can check the monitoring

information simply by moving the cursor in Wave zone.

/ EScope x|

P> Start Maximize each channel

Scope

T T T T T T T T T T T T T T
12 13

Scope | XVChart

Data source
Hex High speed monitoring 16K =
Scope
Color Value Relative value

cri1 [l 274871 -100009
CH3 45546 | -20922
cris [ 49999 | -49999
=l EWE

Time Info
Time 14668125 o=

Interval -63332 ms
XY Chart

Color X-value Y-value

xvi [ 203988 | 293988
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Users also can press the Tab key or the A/B reference line to display the information where the
cursor stops. See figure 2.4.7 and figure 2.4.8.

i
.
1
|
|
.
©[Group1 MCS Y-axis feedback position (um) 16093 |
:
.
|
.

, 230226873

&[Gt NS Z-axis Teedback pasition (ur) rsnunn/

35000
{30000
F-23000
f—20000
15000
10000
50000
o

[~-50000:
200:1

T T T T T T T
18 19 20 21 22

T T T T T T T T I
23 24 25 26 27

T T
28

Scope | XVChart

Figure 2.4.7 Display the detailed information where the cursor stops

t @ 205796658

t @ 248604355

42778125

o®)

é
S| -50000

200:1

I T T T T 1 T
18 19 20 21 22

Scope | XVChart

Figure 2.4.8 Display the detailed information of A/B referennce line
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B Script

Script can be used to create a complete motion program. Apart from the basic functions such as
script writing, download and operation, functions like debug, syntax check, keywords tool and
function tip are also provided. These are for helping users to be familiar with and developes
programs easily. See the following figure. Script can be divided into two sections, toolbar and
script editing area.

@ | % 4 ¢ | DeltaRobot Automation Studio [DRAS v1.12.4] == S
el
Home = Monitor  View  Operation  Others ~smB
o BELBR B F J REB 05T, 4 Q0 U
L R Copy s ’-I‘ oS -‘— \# E @ Controller network (Pv4) d Select all
Paste Parameter rspace Jog  Point Coordinates Robot ~ Gain  1/0 Memory Error Go Servo | Reboot Shutdown
3 Delete table setting adjustment editor log offline off [alReplace
| /3% script x| =
n
2| B P> Start Debug - (2)
g - E
2 ||| mainduan x | ¥ |Reference X
E 1 -- MovL/LR “ ||| ‘Display by Group ~
3 -- REAL_SPEED 2 CHey
- ) Math
5 == v Set Motion Cmd Parameters
& MovL MODE = REAL_SPEED
- = - — ~) Home
7 JerkL (5000000) -- mm/sec3
8  RceL(25 —-— mm/sec2 9 llbointRettian
9  DecL(25000) -— mm/sec2 ) DI/O Cantrol
10 SpdL(150) —— mm/sec <) Motion Cmd
11 JerkJ(10) .
12 ) Memory Read/Write
13 -- 5F% v) Pallet
14 MovP("SQURE1",30,50,50) -- Spd 30%,Acc 50%,Dec 50% ) Serve Control
15 MovL ("SQURE2") -- spd,Acc,Dec
16 MovL ("SQURE3",100) -- 5pd 100mm/sec, Acc, Dec
17 MovL("SQURE4",150,25000,25000) -- Spd 150mm/sec,Acc 25000mm/sec2,Dec 25000mm/sec2
18  MovL("SQURE1L") -- 5pd, Acc, Dad|
19  --MovL ("B7","PASS")
20 --MovL("P1","PASS")
v
[ Errors|[Z] Output [ Help | Results
Ready Station : 1,1P : 192.168.1.1

(1) Toolbar
See the description of each function below.
Icon Name NEYuET Function
shortcuts
a Syntax check F6 Check the syntax of the initial project
’ Start F5 Activate the initial project
i Stop - Stop the current running code
0 Continue F5 Debug mode - Continue
o Pause - Debug mode - Pause
e Step over F10 Debug mode - Step over
e Step into F11 Debug mode - Step into
9 Step out Shift+F11 | Debug mode - Step out
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(2) Script editing area
It has four sections, which are set/remove a breakpoint, line number, code folding and code
editing.

Code folding ]

N [L)SEED ] A — )

59 Hlwhile true do
60 H--LI

DRL.MovL (MCMD TYPE MOVE LIN ABS, "p1", 0, 1, 500.0, 0)

DRL.MovL (MCMD TYPE MOVE LIN ABS, "P2", 0, 1, 500.0, 0)

DRL.MovL (MCMD TYPE MOVE_LIN ABS, "P3", (=

DRL.MovL (MCMD TYPE MOVE LIN ABS, "pPO", e
11 - Code editing

m

DRL.MovP ("pos2")

DRL.MovP ("pos3™)

DRL.MovP ("pos4™)

("posl™)

Set/Removea | MEEE s
breakpoint

VE o Y Oy Oy Oy
(R R I T T

Please edit the code in code editing area. DRL(Delta Robot Language) is a machine language
based on Lua programming language. Thus, most of the programming language is identical to
Lua. Please refer to Chapter 6, Programming Language for Robots of ASDA-MS user manual for
further information.

Context menu

Right click the mouse on code editing area and a context menu will pop up. Please see the
description of each function in the following table.

/1 sapt x| 5
B P start Debug -
/ maindua® x| = |Reference X
1 —— MovL/LR * ||| ' Display by Group ~
P -
3 — REAL SPEED lCtheg
4 - ~) Math
5 - 2N Go'to disfinition F ~) Set Mation Cmd Parameters
6  MovL_MODE = REAL_SPEED = - S
7 JerkL(5000000) -- mm/sec3 Comment Ctrl + - ome
8 AccL(25000) -- mm/sec2 ~ Paint Relation
9 DecL(25000) —— mm/sec2 | @ Set/Remove a breakpoint =] ~) DI/O Control
10 SpdL(150) -- mm/sec §
¥ Remove all breakpoints Ctrl+Shift+F9 ) Motion Cmd
11 JerkJ (10) N
12 ) Memory Read/Write
13 — BER g Cut Ctrl+X ~) Pallet
14 MovP("SQUREL", 30,50, 50) [ Copy cirl+C ) Servo Control
15  MovL("SQUREZ") D Peste Crl»
16 MovL("SQURE3",100) =
17 MovL ("SQURE4",150,25000,25000) -- Spd 150mm/sec,BAcc 25000mm/sec2,Dec 25000mm/sec2
18 MovL("SQUREL") —- 8pd,Acc, Dec
19  —-MovL("P7","PASS")
20 ——MovL("P1", "PASS")
»
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Descriptions of each function:

Keyboard .
Icon Name shortcuts Function
?—? Go to definition F12 Move to the function definition.
Comment Ctrl + / Ctrl - To add or delete comments

Set/Remove a

breakpoint F9 Set a breakpoint in this line

breakpoints

Cut Ctrl+X Cut the code

Copy Ctrl+C Copy the code

b Remove al Ctrl+Shift+F9 Remove all breakpoints

n Paste Ctrl+V Paste the code

Keyword tip

When editing the script, the keyword tool enables users to quick search and to enter the code.
Refer to the following table for the definition of each symbol.

/55 Seript % |
n bsmn Debug = B
/ maindua® X s
1 -- MovL/LR
2 -
| -- REAL SPEED
g ==
5
6
a: || Description for Mav)
] -- mm/sec3
10 -— mm/sec?
11 -- mm/sec2 ,
12 -- mn/sec X8 St 9
13 B Pstart Debug~
14| EMovcre o / mainna %] =
=2 B Movt_MODE =~ = - = 1
L? B MR £ 50) - = MovL/LR |
17 4
18 MovL("SQURES",100) - 3 -- REAL_SPEED
19  MovL{"SQURE4",150,25000,25000) - - |
20 MovL("SQURE1") - 3| ==
21 --MovL ("P7", "PASS"™) 6 MovJ(13,10)
22 --MovL("P1","PASS™) 7 E
2

11
D

13

14

15

16

17  MovE("SQUREL™, 30,50, 50) -- spd 30%,Acc 50%,Dec 50%

18 MovL (" SQURI i -- Spd, Acc, Dec

19 MovL{"SQURE3"™,100) -- Spd 100mm/sec,Acc,Dec

20 MovL("SQURE4",150,25000,25000) -- spd 150mm/sec,Acc 25000mm/sec2,Dac 25000mm/sac2
1 MovL ("SQUREL™) == Spd,Acc, Dec

22 —-MovL("P7","PASS")

23 ==MovL("P1","PASS")

2-42 July, 2016



DRAS User Guide

User Interface

Lua types description:

Icon Name Function
@ Control Flow control
‘ ' Lua table. If the table includes HashTable and Array types, it will be displayed
Table - -
with this icon.
ﬂ Array Lua arrays
ﬂ Function Lua functions
B String Lua strings
ﬂ Number Lua numbers, including integer and floating point number
l:] Bool Lua Boolean type

Basic syntax and function tip

If you are not familiar with the basic syntax and function when editing the code, you can find the
related information in Help panel. Its content is determined by the position where the cursor

stops.

July, 2016

/T scip %] -
g }Start Debug ~
7/-“ main.lua* X‘ - ,f
1 —- MovL/LR - i
2 - 7
3 —— REAL SPEED %
4 3
5 while true do o
6 g
8 MovL, MODE = REAL_SPEED
a JerkL (5000000) -— mm/sec3
10 AccL (25000 —— mm/sec2
11 DecL (25000) —— mm/sec2
12 SpdL (150) -- mm/sec R
13 JerkI(10)
14
15
16 MovP("S5Q1",30,50,50) —— Spd 30%,2cc 50%,Dec 50%
17 MovT, ("S02™) —- &nd.Aco.Dec T
»
’E Help LR
Sen,
while f54:2HH B

i=1
sum =10

while ali]

i=i+1

5% : while...do .. end
g5 : ska EERIER
a={54,3,

sum = sum + ali] L4

end
E Errors ‘ Qutput ‘ [ Help ‘ E€ Results |

2,1}

m

do
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When entering the function, a box that showing tips will pop out.

_f main.lua* x -
1 -
2 require "MyLib/globalVars" --comment
3 MaxSpdJ (6000)
L MaxAccJ (10000000) =
5
6  MArchL (|
; Jerkd (2 nction MArchL(Point, hl, h2 h3, ..)

. Accd ( j—Lg g slinetitfiEs(FERIEER)
i DESJ (10 LzmglineSs B EREF A iR EsEREEnE
SpAT L point - s rissesr g 2

Go to definition

Right clicking the mouse and select Go to definition, users are able to find the definition with
this function.

/. mainlua % | sublua s
1 reguire "sub” -
2z
3 Bwhile true do
4| 0n_Off Ta. oo definition F12
5 “end - [y
Comment Ctrl + -
M Set/Remove a breakpoint 2
| # Remove all breskpoints Ctrl+Shift=FY
36 Cut =X
| B copy Ctrl=C s
[ peste 5

1)
3 DELAY (0.1)

4 pause ()

5 mem.mb3.Writel6 (0x2000, 0)
& DELAY (0.1)
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Syntax check

It is suggested to use syntax check to make sure the accuracy of the script. Error(s) will be
displayed in output panel or error list. If no error is found, keyword tip and function tip will be
automatically updated to the system.

Mode

Script has two modes, Debug and Release. Both can be switched anytime during operation. The
Debug mode is for debugging the program; the Release mode has no debug function, but the
program runs smoothly in this mode. It is suggested to apply Debug mode when developing the
program. Then, apply Release mode to improve system effectiveness.

Debug

This is a vital step for developing the program. Debug mode helps to provide a more stable and
reliable program. Set a breakpoint in an appropriate position. Then, debug the program with
Global / Local variable panel in Debug mode. See detailed descriptions below.

/" % Script X | s
A Mswp Debug- | 0O O
_,-' main.lua X | ~ E
1 -- MovL/LrEIGERM i
P — 115
3  -- REaL_sprEDHY
& 5 MovlL MODE = REAL_SPEED
& JerkL (5000000) -- mm/sec3
7 AccL(25000) —— mm/sec2
8 DecL (25000) —- mm/sec2
] SpdL (150) —— mm/sec =
10 Jerkd (10)
11
1z
[ JEIVovP ("S01",30,50,50) sSpd 30%,RAcc 50%,Dec 509
14 MovL ("SQ2™) —- Spd, Acc, Dec
15 MovL ("SQ3",100) -- Spd 100mm/sec,Acc, Dec
16 MovL("sQ4",150,25000,25000) -- sSpd 150mm/sec,Acec 25000mm/secZ,Dec 2Z5000mm/sec]
17 MovL ("sSQl™) —-- Spd, Acc, Dec I |
18 —--MovL ("P7", "PASS") -
‘| n C
v -
[=] Qutput X SLocaIvar\able X
Search Q- gﬁ' Name Value Type
Check if the local praject is identical to the project in the contreller,
Updating the file.
Start
[ Errors Qutput E Help € Resuits B Local variable E Global variable
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Descriptions of commonly used debug function:

Purpose Icon Name epioezil Function
shortcuts
The program will stop at a breakpoint. You
. Breakpoint F9 can choose to stop at that line, continue,
step over, step into or step out the program.
. When the program pauses or stops at a
0 Continue FS breakpoint, press this button to continue.
Move o Pause - Pause the current function
o Step over F10 Move to the next line without stepping into
the function
o Step into F11 Move one line per time
9 Step out Shift+F11 Exit the current function
F Global variable - It is the panel to monitor global variables
Panel
F Local variable - It is the panel to monitor local variables

B Workspace

The robot arm will be limited by user-defined workspace. Once the arm reaches the restricted
area or reaches out the workspace, the system will immediately stops the operation and alarm(s)
will occur. See the figure below. Users can directly drag the specify element to the workspace for
setting the restricted area or creating geometric blocks. In the mimic diagram, the restricted area
is shown in translucent red and the workspace is shown in translucent grey. You can edit the
position and parameters of each geometry element in blue section.

® | = [ % & | Delta Robot Automation Studio [DRAS v1.12.4]

c—
Home  Monitor  View Operallun Others

Dy EERH BN SR8 0 comien 14
- l o S  Controller network (Pv4)

Parameter Scope Script Workspace  Jog Paint  Coordinates nam Gein  1/0 Memory Error Go Servo | Reboot Shutdown
setting adjustmenteditor log | offline off

%, Workspace X |

8| /. S
£ eatparmer=so 3¢
§ - Working area setup
1= No. Inhibit area  Element @
0 (T Cuboid
1 B cylinde: @

~ General

F— Co—
Point A [xy.2] (jam) 10000,00
P e

@ Errors [Z] Output [ Help |, Results

Station : 1, 1P : 192.168.1.1
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B Jog

Jog function allows users to verify the arm’s moving direction and to do point-teaching to
generate a motion path. In the Jog page, you can find Jog and Teach function in the left part. The
3D simulation of the arm and workspace is on the right hand side.

@ | = [ 4 @ | DeltaRobot Automation Studio [DRAS v1.124] (= | O S
Home  Montor  View  Operation  Others A%l

EEE B P ABEBE e 18 @ Q

Paremeter Scope Script Workspace Jog  Point Coordinates Robot ~ Gain  1/0 Memory Error Servo | Reboot Shutdown
table

setting adjustment editor log offiine. off
C ool Connectio Serv Control
48] / ERJog % E
o —
g
= Jogmode  ACS | TS opCs OFF
1= =
5 PCS 0/1/2/3|4|5|6/7 8|9
2
H s M ilz[s[sa]s]e[7]8]s

Maving distance (um) 10 o]

Speed ratio (%) 30 0

45% Advance v

! |

H il
\

| X It R il
\

\

! 10 pm 10 pm 10 000 |
\

! |

H "

H ]

1 ]

\

v e X¥ Y 4 <8 \

| . ®

\ 10 pm 10 pm 10 pm 10 pm 10 ooor | )

! \

H ]

Command type [MovP v | Goto [system ~][p1-Testt <] ©)[ P Run ][ Hstp |

["] Automatically move to the next point after teaching

Name Testl [“ignore position  Coordinate system

Description

Joint Others

B Errors|[E] Output [ Help| & Results

Ready Station : 1,1P : 192.1681.1

Jog and Teach
Operation of Joint and Others is in different table. The Joint tab is for controlling robot arm’s

operation, which also includes the coordinates setting. In Others tab, other axes can only be
controlled to jog in forward or backward direction.

Jopmode  cs TN o5 pos

PCS 0(1|2|3|4|5|6|7(8)9
Tcs n 1|2
Maving distance (um) 10 [s0g cont

Speed ratio (%) 30

& advance Maving distance (0001} 10000 [Jog continuously |

b o PR e s SR DR L S R |

: | speedcatio ey 30

H

A A T3 | cx & Advance =

i T 2 ER: - || it iaaaaaeen e ———
| i

H J

: !

! H =ALH

: H

v e X% T3 z4 | e : 10000 PUY

1 0 pm 10 gm 10 pm 0 |pm | 10 oo | |}

b | | ;

i

Commend type [MovP »| Goto [System = (P1-Tent - | (O P o [ Wsip

Point [System = | [p1- Tests ~| Q Teack | e
[] Automatically move to the next point after teachis | 10000 J
Nome Testl *lignore position  Cosrdinate system | MCS + ;
Description - |
Joint | Others Commandtype Mow? - |Goto |System + | PL-Test] - © » "]

[ r—— . (9 100

] Automatically mave to the next peint aher teaching
Name Test] Target [a1 =
Descrigtion

Joint | _Others

Figure 2.4.9 Joint and Others tabs
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Joint

Joint has four modes, which are ACS, MCS, TCS and PCS. When applying jog function, users
can adjust the moving distance and speed ratio for different applications. When the moving
distance is less than 1, it will be set as jog continuously. Then, click on the mouse to jog the
motor. The motor now starts running and stops when you release the mouse. Please adjust
parameters of acceleration and deceleration by clicking on the Advance key.

Others
Non-joint axes will be regarded as Others. Most settings are the same except that no
coordinate-related parameters can be set here.

Command type

In light green block, you can select different function in Command type and command the motor
to jog to the specify position. Press the Run key to start and the Stop key to stop the operation.

In addition, users can use this button (Move to the specify position) to jog with the selected
command type. Click your mouse and the motor will run to the target position. Or the motor will
keep running until you release the mouse.

Command type |MowP Go to [System - | [Pl - Testl v| [ P Run |[ M stop |

Movl

Point teaching

Point teaching function is located in light blue block. It is mainly used for recording the arm and
motor’s current position. Users can set the point's name, description and related parameters.
When it needs to teach more than one points, it is suggested to check Automatically move to
the next point after teaching for a more effective operation.

Paoint |System "|[P1-Testl v| 9 Teach |

Automatically move to the next point after teaching

Mame Testl Ignore position  Coordinate system | ACS v|

Descnption
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Position information and simulation

Right hand side of the jog function page shows position information and simulation. The arm’s
end point is simulated as a blue ball. Users can hold the right key of the mouse to move or scroll

the mousewheel to change the viewing angle. Oruse the <, t, —, |, A, W, S and D key to

adjust the angle. The grey block in upper-left corner records the position of the arm’s end point
and the position of non-joint motor. The coordinate system in lower-left corner and the cubic in
lower right corner represent the relation of the coordinates system and view angle. The switch in
upper-right corner is for enabling / disabling the function of user-defined workspace. Once this
function is enabled, the mimic screen will indicate the restricted area of the robot arm. Please
refer to Chapter 3 for the advanced setting of workspace.

144783 | J1(PUL): 1392073
2382 | J2(PUL): -1943759
1 u): 27

13 (PU
C(0001%): -818 | J4(PUU): 247271

Al(PUU): 126723831
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2-50

| Point table

The recorded points are applied by the robot arm to do point-to-point movement. And this point
table is for viewing and maintaining all points.

/ [® Point table X | =
1 (Al Hems | selected temis) oniy =j 3§
Name X (um) Y (um) Z (um) A (0.001°) B (0.001°) € (0.001%) PCS TCs Shoulder  Ignore position  Coordinat
13 Arch3 300000 -150000 0 0 0 0 [0] [0] Right Ne mMCs  ©
14 Arch4 300000 -150000 -25000 0 0 0 [0] [0] Right Ne MCS
15 Archs 250000 150000 -15000 0 0 0 101 [0] Right No MCS
16 Arché 300000 -150000 -15000 0 0 0 [0] [0] Right No MCS
17 PO 300000 100000 -25000 0 0 0 [0] [0] Right Ne MCS
18 P1 300000 200000 0 0 0 0 [0] [0] Right Ne MCS
19 P2 300000 0 0 0 Iy 0 0 [0] [0] Right No MCS
20P3 300000 80000 -15000 0 — [0] Right No MCS
The data in red represents that the data is not
21 ZERO 0 0 0 0 | consistent with data in the controller. Please i [0] Right  |No Mmcs
22 TEMP 0 200000 0 0 |read orwrite the data first. [0] Right No MCS
23 TEMP2 0 0 0 0 0 0 [0] [0] Right No MCS
24 P5 50000 0 0 0 0 0 [0] [0] Right No MCS
25P6 350000 10000 -25000 0 0 0 [0] [0] Right No MCS
26 P7 300000 0 0 0 0 0 [0] [0] Right Ne MCS
275Q1 300000 10000 0 0 0 0 101 [0] Right No MCS
285Q2 350000 10000 0 0 0 0 [0] [0] Right No MCS
295Q3 350000 -10000 0 0 0 0 [0] [0] Right No MCS
305Q4 300000 -10000 0 0 0 0 [0] [0] Right Ne MCS .
‘] m ] B
System User

System point table and User point table

The controller-has two types of point table, System and Users. System point table is stored in
controller memory (The storage is determined by the controller specification). User point table is
stored in project folder as a file. You can switch these two tabs in lower-left corner. Please note
that data in red in System tab means the data is not consistent with data in the controller .In this
case, you should read or write the data first. However, there is no need to worry if the User point
data is not consistent since it is not recorded in the controller.

/" [% Point table X | 4
ﬂjSeIectEd item(s) anly -E x
Name X (um) Y (um) Z (pm) A (0.0017%) B (0.001%) C (0.0017)
1 Testl 500000 0 I} o o 0 =
2 Test2 300000 -200000 -100000 0 0 0
3 Test3 200000 -200000 0 0 0 0
4 Test4 200000 200000 0 0 0 0
5 Test5 230000 -34650 -1000 0 0 0
6 Testb 350000 -34650 -1000 0 0 0
7 Testy 300000 -250000 -10000 0 0 0
g Test8 300000 250000 -10000 0 0 0
g9 Test9 229400 -166000 -37900 0 0 0
10 Testl0 229400 84000 -37900 0 0 0
11 Archl 250000 150000 -25000 0 0 0 -
4 | [0 ] »
System User
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Point format

Apart from Teach function, the point can be generated by editing the point table. The recording
data of ACS is different from other coordinate systems. You can see from figure 2.4.10, ACS
records the point by motor’s feedback position (PUU). And for the other coordinate system, it
records the position. If the table shows in grey color, it means it is not supported by the robot

type.

[2 Point table X -
8 [ Al items| selected itemis) only =11 3§
Name J1(PUL) J2 (PUU) J3 (PUU) J4 (PUU) J5 (PUV) J6 (PUU) PCS TCs Shoulder Ignore position Coordinate system [
1 Testl 600000 0 0 0 0 0 [0 ] Right  No MCS .
2 Test2 300000 |-200000 100000 0 0 0 0] © Left  No Mcs
3 Test3 200000 -200000 0 o 0 0 0] (O} Right No MCS
4 Test4 200000 200000 0 o 0 0 0] [0] Right No MCS
5 Tests. 230000 |-34650 -1000 0 0 0 0 0 Right  No ACS
6 Test6 350000 -34650 =1000 n o 0 0] [} Right No ACS
7 Test? 300000 25000451 ] |[vee ~)(@) 0 o 0] O] Right  No ACS
8 Test8 300000 250000 -10000 o 0 0 0] (O} Left No PCS
9 Test9 229400 -166000 -37900 o 0 0 0] 0] Right No TCS
10 Test10 229400 84000 -37900 o 0 0 0] [} Right No MCS
11 Archl 250000 150000  |-25000 0 0 0 1 © Right  No MCs
0 0 0 0] 0] Right  No MCS

12 Arch2 250000 150000 0

System | _User

Figure 2.4.10 Point data in ACS format

[3 Point table X s

8 [ Al items| selected itemis) only =11 3§

Name X (um) Y (um) Z (um) A(0.001°) B (0.001%) €(0.001°) PCS TCS Shoulder Ignore position Coordinate system [
1 Testl 1600000 o 0 0 0 0 0] [C] Right  No Mcs 2
2 Test2 300000 -200000  -100000 0 0 0 10) 1) Left No Mcs
3 Test3 200000 -200000 0 0 0 0 0] O] Right  No Mcs
4 Testd 200000 200000 0 0 0 0 0] 0] Right  No MCS
5 Tests 230000 -34650 -1000 0 0 0 0] 101 Right  No ACS
6 Test6 350000 -34650 -1000 0 0 0 0] ©] Right  No ACS
7 Test7 300000 -250000 10000 0 0 0 [0] O] Right  No ACS
8 Tests 300000 250000 -10000 0 0 0 0] 01 Left No PCS
9 Testd 229400 166000  -37900 0 0 0 101 101 Right  No TS
10 Test10 229400 84000 -37900 0 0 0 0] [C] Right  No Mcs
11 Archl 250000 150000 -25000 0 0 0 0] 0] Right  No Mcs

0 0 0 0] O] Right  No Mcs

12 Arch2 250000 150000 0

System | User

Figure 2.4.11 Point data in non-ACS format

Read / Write function and context menu

Users can read or write the point in System tab through this function on toolbar. It allows users to
read and write the data in batch. Users also can hold the mouse to select one or more points.
Then, a context menu box will pop up. The Read / Write function is exactly the same as the
function on toolbar. Command type selection is included in context menu as well.

Name JLPUU)  J2(PUU)  J3(PUU)  JA(PUU)  JS(PUL)  J6(PUL)
1 Testl 500000 0 0 0 0 0
2 Test2 300000 200000 -100000 0 0 0
3 Test3 200000 200000 [0 0 0 0
4 Testd 200000 200000 0 0 0 0
5 TestS 230000 34650 11000 0 0 o
6 Test6 350000 -34650 -1000 n 0 0
7 Test7 200000 725000(@ | [vere -](@) 0 0
g Tests 300000 250000 | Re=d oo 0 0 0
9 Testd 220400 166000  |-37900 0 0 0
10 Test10 220400 24000 -37900 0 0 0
11 Archl 250000 150000 -25000 0 0 0
0 0 0

12 Arch2 250000 150000 0

Figure 2.4.12 Context menu for point table
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Export / Import

See the following table for the file format supported by export/import function. Now, .bin, .xml, .xIs
and .xlIsx are supported. When importing .xlIs and .xIsx file, you can complete the advanced
setting in Xls to Point table.

File format supported by point table:

Export Import
.bin o o
xmi o o
Xls o o
Xlsx o o

Xls file preview is on the right side of Xls to Point. Point property setup on the left side can be
used to select the binding field.

@ Xis to Point = | B |
( Point property setup Xs file preview B

Name [Nama 'I Name X ¥ 7 ABC Userlndex Toollndex Shou

¥ (um) [X - I Testl 600000 O 0 000 1] 0 0
Test? 300000 -200000 -100000 0 0 O 1] 0 0

¥ (pm) [V 'I Test3 200000 -200000 0 000 1] 0 0

7 (um) [Z ‘I Test4 200000 200000 O 000 1] 0 0 =
Test> 230000 -34650 -1000 0 0 O 0 0 0

A0001) [a - Tests 350000 -34650 -1000 0 0 O ] 0 0

B (0.001%) [E ‘I Test7 300000 -250000 -10000 0 0 O 0 0 0
Test8 300000 250000 -10000 0 O O o 0 ]

c 000t e M Testd 229400 -166000 -37300 0 0 |0 0 0 0

PCS No. [Userlndex h I

TCS No. [Toolindex -

Shoulder [Shoulderlndex h I

Shoulder [Elhnw]nde}( - I

Flip [Fliplndex - |
PO 300000 100000 -25000 0 0 O 0 0 ]

Ignore position [IsIgnDrePosE 'I p1 300000 200000 0 000 0 0 o

Coordinate system [Cocrd]ndex - I P2 300000 0 0 000 0 0 0

) — I P3 300000 80000 | -15000 0 0 O 0 0 0

Description [Descnptlon - ZERO 0 0 0 000 o 0 o
TEMP 0 200000 0O 000 1] 0 0 -
< ] :

Figure 2.4.13 Xls to Point
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| Coordinates

Coordinates setting screen includes product coordinates (PCS) and tool coordinates (TCS).

Each coordinate has N User ID (determine by controller specification). User ID 0 is default and
not available for teach function.

@ | ® [ 4 & | Delta Robot Automation Studio [DRAS v1.124] | = [ ]
Home | Monitor  View  Operston  Others ~%h

Vo EEE A © & BHE = 18 Q@ A
off

D Controller network (IPv4)

| Select all
Dasl Parameter Scope Script Worl Coordinates Robot Gain 1/0 Memory Error Go Reboot Shutdown -
Delete setting adjustment editor log offline |8/ Replace
2 bard (1 ) Tool Connection Servo Controller Edit
( ) | Coordinates X =
@Readall i Al items|Selected item(s) only|
B
PCS TCs

‘JEEEUEW uonn|

UserID{1]

~ General

Origin [xy.z] (pm) 10000,10000,10000

Point A [xyz] (um) 10001,10000,10000

Point B [xy,2] (um) 10000,10001,10000

Enable tilt
Enable nonorthogonality

X-axis scale (pm/scale) [read-only]
Y-axis scale (um/scale) [read-only]

Enable axis scale setting

X-axis scale (m)
Y-axis scale (pm)

j| Description

[ Errors|[Z] Output [& Help &€ Results
Ready Station: 1, 1P :192.168.1.1

(1) Toolbar
See each function of the toolbar below.

Icon Name NEYoEE Function
shortcuts
ﬂj Read all - Read all parameters
qj Write - Write parameters
- All items - Edit all parameters
- Selectgr?l;/tem(s) - Edit the selected item(s) only

(2) Tab
It has two tabs for selection, PCS and TCS.
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PCS

Select the User ID first. Then edit it on the right hand side. The 3D simulation is on the left which
provides a more intuitive viewing for teaching. Its operation method is the same as that
mentioned in Jog section. The XYZ coordinate (with dark color) in 3D simulation is the center of
MCS (machine coordinates). Another XYZ coordinate (with lighter color) shows the
point-teaching position. Value change will influence the relation between XYZ coordinate and

/" M8 Coordinates X S
] Readt all | o Al items Selected items) anly]
E
PCS TCS
-
0 1 2

UserID[1]

~ General

Origin [xy,z] (pm) 10000,10000,10000

Enable tilt

Enable nonorthogonality

X-axis scale (um/scale) [read-onty]
Y-axis scale (jm/scale) [read-only]

Enable axis scale sctting

X-axis scale (jum}
Y-axis scale (m)

59| Descriptio
0 escription

TCS

TCS teach steps are identical to PCS. The purple cylinder extended from the coordinate center is
the result of TCS teach.

_/ BA Coordinates % =
et 1| o A e et e o]
B
PCS TCS
-
0 1 2 3 4 5 6 7 8 9

Tool IDI1]
~ General
Four point method (w, h, 8)

W (pm) 55000

b {um}

€ (00017 90000

Three point method (A, B, €)
A(0001%)
B (0.001°)

€ (00017

Description
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B Robot setting

This page is for setting parameters of the robot arm and each joint. Please input correct values

so that the motion can be more accurate.

@ | & [ % & | Delta Robot Automation Studio [DRAS v112.4]

Iy
~%0 0

Opemlmn Others

Cut & Connection Search
i dECGD.; E .'\ Q-I* @ i_ (# ’E ! ’Cammillter network (IPw4) IEJ Q Q C} ct
Paste Parameter orkspace  Jog Pmnl Coordinates Robot Gain I/0 Memory Eror Go Servo Reboot Shutdown
M Delete setting adjustment editor log offline off d
Clipboard Tool Connection Servo Controller Edit
48] /" 1° Robot setting 3 =
||| A poramere] o fu
% Mechanism Joint Calibrate
= General
(2) Max. linear velocity (mm/s)
Time percentage of S-curve (%)
Minimum time of 5-curve (msec)
B2 - Arm length (pm)
B3 - Arm length (um)
[ Errors|[Z] Output [& Help &€ Results
Ready Station: 1, 1P :192.168.1.1
(1) Toolbar
Please refer to the table below for the description of each item in robot setting.
Keyboard .
Icon Name y Function
shortcuts
() Start / Stop } Start / Stop monitoring the end point of the
monitoring mechanism
ﬂj Read - Read parameters
Write - Write parameters

All parameters All parameters

Edit all parameters

Stop

Stop current operation

(2) Tab

You can see three tabs in Robot setting, which are Mechanism, Joint and Calibrate.

July, 2016

2-55



User Interface DRAS User Guide

Mechanism

Different type of mechanism requires different setting. Users need to fill in the correct to complete
the setting. If the parameter shows in red color, it means the value does not match to the value in
the controller. It is suggested to write or read parameters first.

/" K® Robot setting X | =
F T |

Mechanism Joint Calibrate

Max. linear velocity (mm/s)

Time percentage of S-curve (%)

Minimum time of 5-curve (msec)

B2 - Arm length (pum)

B2 - Arm length (um)

Joint

Joint-related parameters are shown in table. If the parameter shows in red color, it means the
value does not match to the value in the controller. It is suggested to write or read parameters
first.

a4 %
Mechanism Joint Calibrate
11 12 13 14 ;
| | |
Gear ratio (PUU/rev) 100000 | 100000 | 100000 | 100000
Speed reduction ratio ) 80 80 [2 /160
Speed reduction ratio (denominator) 1 11 11 3
Lead (um) 0 0 | 10000 0
Positive limit (PUU) 2888889 3222223 200000 5333334
Negative limit (PUU) -2888889 :-3222223 -3000001 :-5333334
Saturation velocity of Special Filter (PUU/ms) 10000 | 10000 | 10000 10000
Saturated acceleration of Special Filter (PUU/ms?) 0 0 0 0
Motor deviation angle (PUU) 0 0 o 0 L
Max. rotation speed limit (PUU/ms) 10000 | 10000 | 10000 10000
Max. acceleration limit (PUU/ms?) 500 500 500 500
Max. deceleration limit (PUU/ms?) 500 |500 500 |500
Max. jerk limit (PUU/ms’) 500 500 500 500
Encoder type [Incremental + | Incremental ~|[Incremental + | [Incremental v
+10W L1 OW -1 CCW - CW
Motor rotating direction %’3 - CCW vw %) - W - %ﬁ W - %’) - W -
k L L 2

Homing | o] =] o] =] )] ] ] =] -
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Calibrate

Robot arm is composed of fine structures. However, during the assembly process, the assembly
deviation might cause low precision of robot arm’s positioning. The system provides an algorithm
that enables users to calculate motor’s offset angle and length of the robot arm through a higher
precision fixture and simple positioning method. Please see the figure below and refer to Chapter
3 for its setting steps. Calibrate function is only supported by part of the robot types for now.

/" ¥ Robot setting X |
] A1 parameters || 3
Mechanism Joint Calibrate
Offset amount relative to point A (um): calculate and Calibrate
(a, b) = (210000 - 0) (c, d) = ( 210000 - 297000 ) (e, H = (0 - 297000 )
Name J1 Feedback angle (0_001°) J2 Feedback angle (0_001°)
(x+c,y+d) (x+a,y+b) A -39464 82747
B B -27275 57825
C -30549 57825
D 1] 0
b3
D b2 A
(x+e, y+f) (x,y)
X
+YJ
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B Gain adjustment

Users need to adjust gain-related parameters for a better and stable system performance. This
setting page provides two modes for selection, which are Gain estimation and Gain calculation.

@ | ® [ 4 ¢ | Delta Robot Automation Studio [DRAS v1.12.4] = | B
RS vome | Monitor  view Operalmn Others ~%RB
3 |
N DEE A BR A JEEB ... 18 Q0 ¢
j B E . \# U @ Controller network (Pv4) 1= =
Parameter Scope Script erkspa[e Jog Point Coordinates Robot ~ Gain  1/O Memory Ermor Servo | Reboot Shutdown
table setting adjustment editor log offine off

/" & Gain adjustment X | =

Gain estimation

13Beusw ucrnjog :h‘

Calculate the gain

°
Q0
o0

[ Errors|[Z] Output [§) Help E¥, Results

Ready Station:1,IP:192.168.11

Gain estimation

Gain estimation can be applied when the inertia ratio is unknown. Follow the instructions to
complete gain estimation. Please select the axis number to be adjusted first.

Gain estimation Follow the steps to estimate the parameter values.

(1] (2] ©
-1

Figure 2.4.14 Gain estimation

Gain estimation

Please specify the axis number to be adjusted.
Axis| 1 JFEN 12 | 15 | 16

Previous Next

Figure 2.4.15 Axis selection for gain estimation
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The first step is to position two points (A and B) of the motor. The motor will run back and

forth between these two points until the value of inertia ratio is stable (small variation) and
acquires the suggested parameters. Click on Write the result to the controller to complete
gain estimation. During estimation, users can set the advanced motion parameters if needed.

See the following table for motion parameters.

Gain estimation

¢ Pasitianing paint A and B by jogging the motor for the estimation.
Speed ratio (%) 60

Mator feedback position (FUU)
A [positioning a] 678874 ]

684805

positioning B

Gain estimatio

e e 7 Y Positioning point A and B by jogging the motor for the estimation.
o Speed ratio (%) 60

O ||

Gain estimation

¥ Positioning point A and & by jogging the motor for the estimation,
e A positioning o X A
= Speed ratio (%) 60
e m—— ¥ pasitioning .
- Jog Motor feedback position (PUL) 6584806
o . A |pusmunmg A[ 578874 ]
K Press Start button and the m|
point B to estimate the inertia — v |pus\tioning BI 584805 ]
after the value (inertia ratio) b
S — Next
e
* Press Start button and the maotor will move between point A and
: Rigidity (Low frequency) 05 point B to estimate the inertia ratio. You may press the Stop button
after the value (inertia ratio) becomes stable.
Bandwidth 100
Rigidity (Low frequency)
T Bandwidth 100
Figeln Calculate
* Write the estimation result to the device and then re-power on.
Description [nput valuelctual valud
P1-37 Inertia Ratio and Load Weight Ratio to Servo g 00
P2-00 Position Loop Gain (rad/s) 157 157
P2-02 Positien Feed Forward Gain (35) 50 50
P2-04 Speed Loop Gain (rad/s) 628 628
P2-D6 Speed Integral Compensation (rad/s] 50 s0
Previous Cancel P2-25 Low-pass Filter of Resonance Suppression (0. 15 16
P2-26 Anti-Interference Gain 50 so
P2-43 Speed Detection Filter (sec) 0x0011  Ox0011
Wirite the result to the controller
Previous Cancel

Figure 2.4.16 Three steps for gain estimation

Descriptions of the advanced motion parameters:

Item Description
Speed (PUU/ms) Motor speed when runs between A and B point.
Acceleration Motor speed when accelerates between A and B point.
Deceleration Motor speed when decelerates between A and B point.
Time interval (ms) The waiting time between two actions.
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Gain calculation

Gina calculation is applied when you have already known the inertia ratio and frequency. Please
select the axis number to be adjusted first. See figure 2.4.18.

Calculate the gain Calculate the value with inertia ratio and bandwidth.

(1]
00
56 ||| =i

Figure 2.4.17 Gain calculation

Calculate the gain

Please specify the axis number to be adjusted.
Axis| 1 JFER 14 | 15| 16

1 10

Previous MNext

Figure 2.4.18 Axis selection for gain calculation

It only has two steps in Gain calculation. Please fill in the specified parameters for calculation.
Then, click on Write the result to the controller to complete gain calculation.

Calculate the gain

W Fill in the specified parameter
Rigidity (Low frequency)

| Calculate the gain

QQ

OO TSGR J Fill in the specified parameter
et o
OO Bandwidth 100
o0
— Calculate
 Write the result to the device and re-power on.
0 Description Input valuehctual valug
P1-37 Inertia Ratio and Load Weight Ratio to Servo gp 0.0
P2-00 Paosition Loop Gain (rad/s) 157 157
»l P2-02 Position Feed Forward Gain (%) 50 50
P2-04 Speed Loop Gain (rad/s) 628 628
£ ke P2-06 Speed Integral Compensation (rad/s) ) 50
P2-25 Low-pass Filter of Resonance Suppression (0. 15 1.6
P2-26 Anti-Interference Gain 50 50
P2-49 Speed Detection Filter (sec) 0x0011  Ox0011

Previous Cancel

2-60 July, 2016



DRAS User Guide User Interface

B |/ O editor

I/O control page allows users to monitor 1/0 point of the controller, setup functions or use
software to trigger I/O. This helps the communication between the controller and its peripheral
devices. See the setting screen below. It is divided into three sections, toolbar, User I/O and

® | m [ 4 @ | Delta Robot Automation Studio [DRAS_v112.4] [E=RRE
Home | Monitor  View  Operaion  Others ~%RB
preers nn| & Connection ‘q Search
@B B JsREB 4 s
[P Copy - D Controller network (Pv4) Select all
Paste Parameter Scope Script Worl 1 Coordinates Robot ~ Gain  1/O Memory Eror | Go Sevo | Reboot Shutdown | -
K Delete setting adjustment editor log offline off |2a|Replace
Clipboard Tool Connection Servo Controller Edit
&8 /08170 editor x I -
£ o 2 (2)
2 ||| | € Start monitoring | (M D1 software control [ DO saftware control J
g B
3 || User ol 1=
1
a
2
(1

VOO0 U U U

T T
DI1 |Forward inhibit limit |Axis 1 ‘A m DOI‘Servo ready ‘Axis 1 ‘A

b
|LON|
DI2 |Not in use |AI\ ‘A m DOZ‘SENO alarm ‘A)(IS 1 ‘B ‘%‘
DI3 |Not in use |AH ‘A \m| DO3‘Servo ready ‘Axis 2 ‘A ‘ ON‘
D4 |Not in use |AI\ ‘A ‘m| DO4‘SErvo alarm ‘A)(IS 2 ‘B “
DIS |Not in use |AH ‘A m DOS‘SEND ready ‘AXIS 3 ‘A | oNI
DI6 |Not in use |AI\ ‘A m DOE‘Servo alarm ‘A)(IS 3 ‘B | ON| I -
DI7 |Not in use |AH ‘A ‘m DO?‘SEND ready ‘Axis 4 ‘A lon
i DOE‘SEI’VO alarm ‘Axis 4 ‘B lon
DO‘E‘Brake control ‘Axis 1 A |oN| | =
[ Errors|[Z] Qutput [ Help| &, Results
(1) Tool bar

Refer to the following table for the description of each item on toolbar. Apart from Start/Stop
monitoring, all functions are available only when monitoring function is activated.

Keyboard .
Icon Name shortcuts Function
When start monitoring, the icon will keep rotating in
Start./ S.top - clockwise direction. When it stops monitoring, the icon
monitoring stops rotating.
Edit system DIO - Edit system DIO after activating monitoring function

DI software control can be activated after starting
monitoring.

DO software control can be activated after starting
monitoring.

DI software control -

DO software control -

(& R & Q
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(2) UserslI/O

Apart from monitoring function, users can activate DO software control to trigger the output point.
See the figure below. The signal status can be changed by clicking the mouse on the light
number. When it shows green, the signal is On. Otherwise, the signal is Off.

-User

(3) System1/0O

The difference between System I/O and User I/O is that System 1/O has already defined the
commonly used control function. Thus, System I/0O provides one more table for users to set each
signal. Before you start to set the 1/0, please activate monitoring function first.

DO1|Servo ready ~|laxis1 ~|a -
el Forward inhibit limit D02(servo alarm s 1 ~|E -
.- |Homing =
E Reverse torque limit DO3|servo ready ~||Axis2 ¥ |lA -

DI4 | Forward torque limit

pis |Enable homing )

~|PT/ PR dual mode selection

DI6 | source of the external command

D17 |Source of the external pulse command (High / low speed)
E-Cam engaging control

Jog the motor in forward direction

Jog the motor in reverse direction H

DOA|Servo alarm ~|lAxis2 ~

Ll

DOS5|Servo ready v|lAxis3 ~

DOE|Servo alarm v|Axis3 -

fl

fl

DO7|Servo ready v||Axis4 ~

DIg

]

DO&|Servo alarm v|lAxis4 ~

.

B === I == = T = = = e = = = I e =
Ll

D05||Brake control v|lAxis1 ~
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System 1/O supports DI software control. Please click on DO software control to set digital
output via the software.

i

DO1|Servo ready

[nle¥] Servo read

Servo On

Motor speed is zero

The motor reaches the target speed
The motor reaches the target position
Torque limit in use

Servo alarm

Brake control

Homing completed.

Early warning for overload

Alarm occurs

K

2

03

o
R

L R v I |
888
~ [22] L

2
o
I

2
o
s

Figure 2.4.19 DO software control
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B Memory

Memory of the controller provides one block for users to read and write through communication.
With this block, the controller can communicate with the peripheral devices (e.g. vision system)
according to the demand. DRAS also provides memory monitoring tool for communication and
test.

@ | ® [ 4 ¢ | DeltaRobot Automation Studio [DRAS v112.4] | = |
o

Home  Monitor  View Operanun Others

i cut £ Connection

R Q> N JREB - 4

— [ Cory @ Controller network (IPv4) .

Pasic o Worlﬁpa(e Jog  Point Coordinates Robot  Gain 170 Memory. frror Go eno | Reboot Shutdown
Delete table

setting adjusiment editer log | offine off
Connection Servo Controller

/" [l Memory x

»
€3 Start monitoring | Display mode Address in wards (Modbus) =

00 01 02 03 04 05 06 07 ﬂ
01 0 01 01 01 O
0 00 00 00 00 00 00 00 0O 00 00

0 00 00 00 00 00 00 00 QO 0O 0O 0N 00

00

00 00 00 00 00 00 00 00 ,, 00
oo 00 00 00 00 00 01 01 L S 20 00
0 00 00 00 00 00 00 00
0 00 00 00 00 00 00 00

00000000
00000008
00000010
00000018
00000020
00000028
00000030
00000038
00000040
00000048
00000050
00000058
00000060
00000068
00000070
00000078
00000080
00000088
00000090
00000098
000000A0
000000A8
000000B0 -

[ Errors|[] Output [§) Help| [, Results
Ready Station : 1, 1P : 192.168.1.1

|Ja5auew ucnnjag =i‘

Write

Cut

Copy
Paste

Select all

(1) Toolbar
See the description of each item below.

Keyboard

shortcuts Function

Icon Name

When start monitoring, the icon will keep rotating
( ) Start / Stop monitoring - in clockwise direction. When it stops monitoring,
the icon stops rotating.

(1) Address in words

) Display mode ) (2) Address in bytes
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Read memory

As the figure shown above, you need to select the block to be monitored first. Then, click the
mouse and select Show the selected block or Hide the selected block to display / hide the
data of the selected memory. Please activate monitoring function first before monitoring memory
status.

Write memory

You may select Write in context menu to write and edit the selected block into the memory.

00 01 02 03 04 05 06 07
00000000 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01

BN 00 00 01 02 03 04 05 06 07

0
0
00000010 00 0
00000018 00 0 00000058 00 00 00 0O 00 00 00 00 OO0 0O 00 00O 0O 0O 00 0O
0 00000060 00 00 00 00 00O 0O 00 00 OO0 0O 00 0O QO 0O 00 0O
0
0

00000020 00

00000028 00 00000068 00 00 00 00 00 0O 00 00 OO0 QO 00 OO 0O 0O 00 0O

00000030 00 00000070 00 00 00 0O 00O 0O 00 00 00 0O 00 00O 0O 00 00 0O
00000078 00 00 00 00 00 0O 00 00 OO0 0O 00 0O 0O 00 00 00

SHITTIES 00000080 00 00 00 0O 00 00 00 00 OO0 0O 00 00O 0O 0O 00 0O
00000040
00000088

00000048
00000050
00000058
00000060
00000068
00000070 by

00000078 00 00 00 0O 0O 00O 00 00 00 0O 00 0O
00000080 00 00 00 00 00 00 00 00 00 00 00 00
00000088
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B Errorlog

When an error occurs, the controller will record the error. Users can view the error record in error
log. Click on Refresh, the system will update and list all error records.

® | ® [ 4 ¢ | Delta Robot Automation Studio [DRAS v112.4] [ESREE >
Monitor  View Opemﬁnn Others
| & Connection
E @ I} i_ (# ’ﬂ ' D Controller network (IPv4) h Q Q
Parameter Scope Script erkspa(e Jog  Paint Coordinates Robot _Gain  [/O Memory Eror Go ervo | Reboot Shutdown
setting adjustment editor log | offiine
C 4 T Servo Controller Edit
|58 /B Emorlog x =
g £ Refresh
§ Time Type No. Error code Description -
E 5/30/2016 5:26:23 PM Group 1 0x0824 Motion command of the axis excesds the working space T
I 5/30/2016 5:26:23 PM Axis Joint-1 0x0813 Grouped axis error
e 5/30/2016 2:50:48 PM Group 1 0x0823 Position of LINE command exceeds the working space
5/20/2016 2:50:48 PM Axis Joint-1 0x0813 Grouped aids error
5/30/2016 2:50:35 PM Group 1 0x0801 Homing of all axes is nat complete
40: Group 1 0x0801 Homing of all axes is nat complete
5/30/2016 247:47 PM Group 1 0x0801 Homing of all axes is nat complete
5/30/2016 2:46:26 PM Axis Joint-1 0x0013 Emergency stop
5/20/2016 2:46:26 PM Axis Joint-2 050013 Emergency stap
5/30/2016 2:46:26 PM Axis Joint-3 0x0013 Emergency stap
5/30/2016 2:46:26 PM Axis Joint-4 0x0013 Emergency stop
5/30/2016 24311 PM Group 1 0x0823 Position of LINE command exceeds the working space
43 Axis Joint-1 0x0813 Grouped axis error
Group 1 0x0813 Grouped axis error
Axis Joint-1 0x0813 Grouped axis ermor
5/30/2016 9:52:13 AM Axis Joint-2 0x0813 Grouped ais error
5/30/2016 9:52:13 AM Axis Joint-3 0x0813 Grouped ais error
5/30/2016 9:52:13 AM Axis Joint-4 0x0813 Grouped axis error
5/30/2016 9:09:35 AM Group 1 0x0823 Pasition of LINE command exceeds the working space
5/30/2016 2:09:35 AM Axis Joint-1 0x0813 Grouped axis error
5/26/2016 8:53:40 AM Axis Joint-1 050013 Emergency stap
5/26/2016 8:53:40 AM Axis Joint-2 050013 Emergency stap
5/26/2016 8:53:40 AM Axis Joint-3 0x0013 Emergency stop
5/26/2016 8:53:40 AM Axis Joint-4 050013 Emergency stop
58NS £1857 DA nuie toime nunnta Ernarmenc -
[ Errors|[E] Cutput [5 Help| . Results.
Ready
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2.5 Status bar

The information of current status, warning and error will show on the left hand side of status bar.
It also uses different background colors (orange, blue and red) to represent different status. You
can find further description of each background color below. Working progress shows the
loading processing of the system. And Connection shows the information including station
number and IP address. When connecting to the controller through Ethernet, it will display IP
address; when connecting to the controller via RS-232/RS-485, it will display the port number
and baud rate.

@ | % [ 4 ¢ | DeltaRobot Automation Studio [DRAS v1.124] [E=ARel ]

e | §
A Home | Monitor

il P
Copy
Paste ljj_r

Parameter S:Dpe

&7 Connection i Q Q (@, Search
@ I} . -‘- {# ’E E . UeCmtmllernethrk(IPudJ 5 5] Selectall

Script erkspate log Point Coordinates Robot ~ Gain  1/0 Memory Error Sero | Reboot Shutdown
table

Operallan Others ~A%R

setting adjustment editor log oﬂlme off ¥aReplace

a

/ mainlua X |

oM P> Start Debug -

s=Beusu uoanes By
"

DecL(Z
SpdL (1
Jerkd (1

MovP ("
MovL ("
MovL ("
MovL ("
MovL ("

W dh WP OWwD -6 u s W

Current
status

-— MovL/LR
-- REARL_SPEET|

MovL MODE = REAL SPEED

5000

50)
0)

sg1"
s02")
sg3"
504"
sg1”
—-MovL ("P7"

——MovL ("P1", "PASS")

-— mm/sec3
—-- mm/sec2
—-— mm/sec2
—-— mm/sec
+30,50,50) —- Spd 30%,RAcc 50%,Dec 50%
-- Spd,Acc,Dec
,100) -- Spd 100mm/sec,Acc,Dec
+150,25000,25000) -- Spd 150mm/sec,Acc 25000mm/secZ,Dec 25000mm/sec2

» "PASS™)

tlla
SuzagEy

-- spd,Acc,Dec

Working
progress

Connection

=] Output [ Help €. Results

Station: 1, 1P :192.168.1.1

Figure 2.5.1 Status bar

Background color of status bar:

Color Meaning
It means warning. When the system does not connect to the controller, the
Orange background color of status bar will be orange. Please refer to the description shown on
the left hand side of status bar.
Blue It means normal connection.
Red It means error occurrence (abnormal connection). Please refer to the description
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shown on the left hand side of status bar.
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Advanced Operation

Before starting using DRAS, you can refer to this chapter for basic operation.

3.1 Connect DRAS With yOUF CONLROllEr---+-+«+=sxseareareameareaearaeaee e 3.3
311 Connect the cOntroller Via EHRErN@t-««««««««««« - treerrrrrrmmmmiiiiaaaaaaraaeiians 3.3
312 Connect the CONtrollEr Via USB -+++-««rwwrrrrrrriaammmrmmmmiiaaaaaaeraaaiannns 3.4
3.1.3 Connect the controller via RS-232/RS-485 ««-+«xreerreerrrersrenseeeneeeeene 3-5

3.2 Create @ NEW PrOJECE -+« -« rwrr srarrarmaseaseasease e 3.6

3.3 RODOESBHHNG :++++ e seereesrsmsisiiii 3.7
3.3.1  HOW t0 Set JOINt PArAMELErS <<+« < rrrrsrrarrasrarrarieaeie e 3.8
3.3.2  MEChaANISIM CalIDIAtION ««««««««r+xxrserrrrrrmmmmrmniaaaaarrrreiaaaaeeeeaeaaaaans 3.9

Bd TURING: e seeseesee sttt 3-11
341 GaiN ©SHMAHON -+ +-wwrrrererrrmrntaaaarrrrem e e e 3-11
342 GaiN CAICUIGHION -+ +++xrrrrerrrrrrnnnraaammrrreeei e aa e e e e e e e e 3.12

3.5 Trial FUN OF FODOL QI -+ xxxrrreeremmmnnnaaaarrereeet e e s e e e e e e e e e e e 3.14
351 JOG N MCS MOGE - ++++++xerrereemrmmmeaie e, 3.14
352 JOGINACS MOGE:-+++wwrrrrmrmraseame s 3.15

3.6 DEfiNE WOTKSPACE == swseremeameasease e 3.16

3.7 SetUp and rCORd POINTS «+«+«+=+=rrrrarearmasmaseaieae e 3.17
3.7.1  HOW t0 dO POINt teACHING? -+-++=++=+=rrrerrmrameamrairaeae e, 3.17

3.8 SOHPEesssssesssse sttt 3.18
3.8.1  Create @ SOt -+ ++++++rrrrrrrrsrrarrsrar s 3.18
3.8.2 HOW t0 Set the bre@kpoint? -«-«-«-«-sw-srsreareamearaeaeaeee e, 3.19
3.8.3 HOW to debUg @ PrOgram? ---+-«+=s=sesrsramramramraieaeas e, 3.20

3.9 Upload projects t0 the GONErOllEr--«-««««-«=x==sxsrrarramraearieiriec e 3.21

3.10 Create COOrdinate SYStEM «-«--«-«<«=wxreramamaeararae e 3.22
3.10.1 How to create PCS (Product Coordinate System)?:-««-«--reeeeeeereeeeee 3-22
3.10.2 How to create TCS (Tool coordinate system)? «---«--xoeeeereeeeeeneeneee 3-23

BT 1O FUNGHON -+ eerreeeeeaemmree et e e e e e e e e e e e e e e 3.08

312 Data Dase UPGALe -« -« «-rw reerearrareasmamaeae e 3.31
3121 Update the fITMWAre ---«-«--=-==sssseemrammamaraeae e, 3.31
3.12.2  Update the system function library -----«-«=--=-seeeameamamanan. 3.32
3.12.3 Update PLC data base:-------=-=-srsreasrammararirieas i, 3.34
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3.1 Connect DRAS with your controller

This section tells you how to make your controller work. One of the means is to connect DRAS
with the controller and to operate the motor by issuing commands to the controller. The following
sections will introduce the three methods to connect the controller.

3.1.1 Connect the controller via Ethernet

Controller can be connected via Ethernet. You can follow the steps below for connection.

@ | = [ % ¢ | Delta Robot Automation Studio [DRAS_v1.124) =68 B
[e—|

Fiie Home Monitor  View  Operation Others v ~ %0

x 1] v & Connection Reb:
me s R B e JREE @I |
LH ¥ E AR "I* ')\' L_ tﬁ E q Shutdown
Parameter Scope Script Workspace Jog Point Coordinates Robot Gain 1/Q0 Memory Error Go Servo Edit
i table setting adjustment ediitor log  online on o
At
(3)
3
3
H
r v
] ¥~ Connection ﬁ
L] 1P address 19216811 _ ( )
1 rk
ey TIERIGET Controller network setting (]
usBl |
RS232/RS485 |  Suggested connection method
Go online once the software is started | OK || Cancel

[ Errors [Z] Output|[§) Help|[@ Results

Not connected to the controller Station : 1,1P: 192.168.1.1

(1) Start the DRAS software.
(2) Click the Connection button in the Home screen.
(3) Now, the Connection window will pop up.

(4) Input the IP address and click on OK. (Default IP: 192.168.1.1. If the IP address has been
changed, use the changed IP for connection.)
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3.1.2 Connect the controller via USB

To use USB to connect the controller, please follow the steps below.

@ | % [ % @ | Delta Robot Automation Studio [DRAS_v1.124) =B B
IR Home  Monitar Operation  Others ~%ng
3 Cut PCanne(tmn Reboot
D3 E.Em BB JREBE @777 ol | o
- Parameter Scope Serpt Workspace Jog  Point Coordnates fobot  Gain 1/0 Memory Eror Servo =
3K Delet setting adjustment editor log onhne on =
7 Connection E

1abeurw uognios bﬁl

©)

a Communicaticn protocol | ModbusRTU

Station number 1
>

USBE1

d} * Driver installation is required; part of the
software funciton is not supported with this
| RS232/RS485 | communication type.

7] G cnline once the scftware is staried | OK

" e ———1| i |

|B Errors | [5] Output % Helplﬁ Results

Not connected to the controller

(1) Start the DRAS software.

(2) Click the Connection button in the Home screen.
(3) Now, the Connection window will pop up. Please click on USB1 to do the setting.
(4) Select the COM port and click on OK to start connecting.

Station : 1, 1P : 192.168.1.1
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3.1.3 Connect the controller via RS-232/RS-485

Before connecting your controller via RS-232/ RS-485, you should complete the setting of
controller parameter P3-01, P3-02, and P3-05. For more setting detail, please refer to ASDA-MS

user manual. The connecting steps are as follows.

@ | = [1 4 @ | Deita Robot Automation Studio [DRAS_v1.124] = |8 2
Home = Monitor  View Operation  Others. v ~3RB
y | o
LY L - & Connection
Ny, EBER B0 v SREE @7 )
= Parameter Scope Script Workspace Jog Point Coordinates Robot Gain 1/0 Memory Error Go = Servo Reboot Shutdown
o table setting adjustment editor log  online on
il
g
c
&
5
3
&
&
'S
2 £~ Connection =5
“’ L] Communication protacol | ModbusRTU |
ETHERNET | COM port oM 7 ) (4)
Baud rate 921600 \
(3) Station number 1
L
lj « Part of the software function is not supported
RS232/RS485 with this communication type.
[F] Go online once the software is started | OK || Caneel
|EB Errors|[Z] Qutput|[@ Help| (2. Results

Not connected to the controller

Station : 1, IP: 192.168.1.1

(1) Start the DRAS software.
(2) Click the Connection button in the Home screen.

(3) Now, the Connection screen will pop up. Please click on RS§232/RS458 to do the setting.
(4) Select the COM port and set baud rate. Then, click on OK to start connecting.
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3.2 Create a new project

You can create a new project and complete its setting in this setting page. Please follow the

steps below.

[ [ 4 @ | Delta Robot Automation Studic [DRAS v1.12.4] =8 =
Home Monitor View Operation Others ~%n@
= 1 ; 2
M o6 nn & Connection a
D R N JRDEE @ I QO .
te o Parameter Scope S| Point Coordinates Robot Gain I/O Memory Eror Go Servo Reboot Shutdown . 4
K Delete (2) table setting adjustment editor log anline on 2n Replace
A "'
g
§ [l v e =)
E Il Controlier 5% Robot type
] S| | Certesien 3ducis <
Cartesian Ahuis
Delta-Ratation 3hxis
Delta-Linear 3Axis
Delta-Linear(Tilt) JAxis
Delta-Ratation Ahuis
Delta-Linear s
Delta-Linear(Titt) Ahuis
Scara 3hxis
Scorst s |
Seara &' Shuxis
Cylind
Cylind
Cylind
Cylind
Cylind
Articy
Articy
Adticul
Articy
Default path ~ C:\Users\YILUN.HUANG\Desktop\DR
Solution name  project
Project name  project 0K | Cancel ‘
B Erors [E) Output | [ Help|[F. Results
Not connected to the controller Station: 1, IP : 192.168.1.1

(1) Go to File and click on Create new project / solution to select project type.
(2) Then, the Create new project / solution window will pop up.
(3) Specify the path for saving the project and enter the solution name and project name.
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3.3 Robot setting

Before loading the robot arm data to the controller, users will need to set the robot parameters.
The controller will load the parameters to the built-in robot arm model. Then, the robot arm will
calculate the motion path and range according to the loaded parameters. Please make sure the

parameter setting is correct, or the accuracy of robot end point's positioning will be affected.

Robot setting refers to parameters of the real mechanism. Please input the values which are

measured based on the real mechanism.

@ | = [ ¥ e | Delta Robot Automation Studio [DRAS_v1124] [R=SEC <]
Monitor  View  Operaion  Others ~ %0
! > & Connection
z L I i EE 4 @ Q@
E LIS |} F & E  Controller network {IP) d R
Parame rkspace Jog Point Coordinates Robot Gain 1/0 Memory Error Go Servo Reboot Shutdown 6
(4) table setiig adyskment | e ool | ot off

uonnios T

- L
| [ parameters 41| 9§

Mechanism

©)

Joint Calibrate

~ General

Max. linear velocity (mm/s)

Time percentage of S-curve (%)

Minimum time of S-curve (msee)

B2 - Arm length (jum)

B3 - Arm length (jum)

; rrarr’) N
S ——ial
1 - —_—

]
N b2
F"—I—j
|EB Errors|[E] Qutput| [ Help| (2. Resutts
Ready Station : 1, IP: 192.168.1.1

(1) Click Robot setting tab.

(2) Read the Mechanism parameters and check if the values are correct. Please make sure
DRAS is connected with the controller beforehand.

(3) Input the specifications of the mechanism and motor in the corresponding field.

(4) Click on the Write icon to write parameters. (Make sure DRAS is connected with the
controller.)

(5) Restart the controller.
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3.3.1

How to set joint parameters

The motor that equipped on the robot arm is regarded as joint. Users need to set the parameters

for each joint (motor) according to the motor specifications and the robot type. In this case, the

controller is able to operate each motor correctly. Please follow the steps below to set joint

parameters.

@ | = [ & @ | Delta Robot Automation Studio [DRAS_v1.124]

=i

View Opeutlon

I Robot setting
i All parameters| K] x

_Joint_ Calibrate

Lead (jum)

Positive limit (PUU)

Negative limit (PUU)

Saturation velocity of Special Filter (PUU/ms)

Motor deviation angle (PUU)

Max. rotation speed limit (PUU/ms)
Max. acceleration limit (PUU/ms’)
Max. deceleration limit (PUU/ms")
Max. jerk limit (PUU/ms")

Encoder type

Motor rotating direction
Homing

[ Errors [Z] Output [ Help [ Results
Ready

Others

H B0 JREBE @

t Worhpa:e Jog Pont Coordinates Robot  Gain

Saturated acceleration of Special Filter (PUU/ms") 0

I/O Memory Enror

9 Controller network (IPvd)

smB

QQ

Servo Reboot Shutdown
off

setting adjustment editor o\‘ﬂlne
n 2 BE] 4
100000 100000 100000 100000
80 80 1 160
1 1 1 3
0 0 10000 0
2888889 3222223 200000 5333334
-28B8889 -3222223 -3000001 -5333334
10000 10000 10000 10000
0 o 0
L] 0 [] 0
10000 10000 10000 10000
500 500 500 500
500 500 500 300
500 500 500 500
ln(lememal . [lmmnenul I]Mremuml - |1ncmmenul -
_eiCW L sicew W
‘% CW - )-:CCW - ‘)-:CW — %)-:cm —
+ -3 L+
- [} - [ - ) -

(1) Click Robot setting tab.
(2) Click on Joint to go to the joint setting page.
(3) Access and check if the parameter values match the design and specifications of the motor.

Make sure the controller is connected with the DRAS.

Station : 1, IP: 192.168.1.1

(4) Input values according to the mechanism and motor specifications in the corresponding field.
(5) Click on the Write button to write the parameters. Make sure DRAS is connected with the

controller.

(6) Restart the controller.
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3.3.2 Mechanism calibration

The purpose of mechanism calibration is to eliminate the position error caused by the motor so
as to avoid the mechanism error. By using mechanism calibration, the positioning of robot arm

can be more accurate. Please follow the steps below to start the calibration.

Warning: The mechanism calibration function is only supported by
SCARA.

WARNING

(1) Prepare a pointed object (such as an iron pin) and fit it at the end of a robot arm. In addition,
prepare a rectangle object with the least manufacture error.

@ | % 1] 4 ¢ | DeltaRobot Automation Studio [DRAS v1.124) = |

Operation A%l

.@ i, .Bﬂ BrsREE U"“”’""““ 4 @ Q

D Controller network (IPvd)
e BT s L T T ey Robal Gain /O Memory Error Seo | Reboot Shutdown

table setting adjustment editor log

| Select all

1© Robot setting X

1 | A parameters| =i 3§
Mechanism oint Calibrate
Offset amount relative to point A (uml Calculate and Calibrate

fa.b) = (50000 0) (c.d) = (50000 - 10000) (e.f)=(0- moodl

sabeurw uchn|os 96

(x+c,y+d) (x+a,y+b) Name 11 Feedback angle (0 001°) 12 Feedback angle (0 001%)
c B A -39464 82747
B -27276 57825
c -30548 57825
D Set to current value | -43282 82747
D A
(x+e, y+f) (x.y)

+X

v

B Errors [5] Output| [3) Help| [#. Results
Ready

Station : 1, IP: 192.168.1.1

(2) Click Robot setting tab.

(3) Click on the Calibrate tab to go to the calibration page.

(4) Input the distance of each target (a, b), (c, d), and (e, f) respectively.

(5) Move the robot arm to point A in Jog mode and press Set to current value.

(6) Specify point A, B, C, and D respectively and then press Calculate and Calibrate to get the
result.
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@' = % o | DomRototAutomason Sdo DRASVLIZA

Wome  Montor  Veew  Openston

Dy EBE® A&

x Paameer Scope SN Worspae Koy

1 Robot settion %

v v T

Saturation vekscity of Special Fter (PULms)
Saturated accelesation of Special Fites (PAIU/ms')
Matos deviation angle (FUU)

Max. rotation speed it (PUL/ )

Mas. scceleration lmét (PUL/ma")

Max. deceleration imit (PULma)

M. ok Himin (PUU ")

Ao type

Motor rotating direction

Homing

B Eron (7] Outpua [ g [ Resuns

Oy

10000
0
1952003

(7) The calibration will modify the value of motor deviation angle and arm length. However, the

values have not been written to the controller at the moment.

(8) Click the write button in the Mechanism and Joint page respectively to write the values to

the controller.
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3.4 Tuning

Once the setting of robot arm is completed, tuning is required for optimizing the performance.
Therefore, tuning plays a critical role. In the following sections, two tuning methods supported by

the controller will be explained, gain estimation and gain calculation.

3.4.1 Gain estimation

Gain estimation is to use the built-in algorithm for gain adjustment to calculate the motion
parameters. This function allows users to quickly figure out the basic motion parameter value for

the robot arm. Please follow the steps below for auto tuning.

(1) Click Gain adjustment tab.
(2) Click on Positioning A/B in the gain estimation window.

@ | = [ 4 ¢ | Delta Robot Automation Studio [DRAS_v1.124] [ESRESE X
W Home Operation  Others A%l
) 2 4 B B s BEE e 8 @ @
[_._ | AR + "J\" \Q U °C0|0lt network [IPv) Iu
Script Workspace  Jog  Point Coordinates Robot Gain 1/ Memary Ermr [ Servo | Reboot Shutdown
table etting adjustment editor sffl off

. Gain adjustment X =

ssBrusw usnjos S

Calculate the gain

Q0
o))

B Errors |[Z] Output [F) Help [ Results:
Ready Station : 1, IP : 192.168.1.1

(3) Specify the axis number to be adjusted and click NEXT.

Gain estimation

Please specify the axis number to be adjusted.

Axis 1 m 14 | 15 | 16

Previous Next

O the setling page 1o position poin an . en, use the an eys 10 move the
4) Go the setting page to position point Aand B .Th the & and ¥ keyst th

arm and press positioning A and B to record the position. Once completed, go to NEXT for
further estimation.

(5) During the estimation, use the > key to move single arm so as to acquire the load inertia

estimation. When the value becomes stable, you can press the O key to stop the
estimation and press Calculate to get the result.
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(6) Then, press Write the result to the controller.

Gain estimation

Speed ratio (%) 60

(4)

¥ Positioning point A and B by jegging the motor for the estimation.

“ Motor feedback position (PUU) 684806

A | positioning A[

-678874

A\ |positioning BI

684805

|
]

(5)

Rigidity (Low frequency)

Bandwidth 100

(6)

Description

L °°| 5

P2-26 Anti-Interference Gain

Previous Cancel

3.4.2 Gain calculation

* Press Start button and the motor will move between point A and
point B to estimate the inertia ratio. You may press the Stop button
after the value (inertia ratio) becomes stable.

Load inertia ratio E

Input valuelctual valug
P1-37 Inertia Ratio and Load Weight Ratio to Servo g0

P2-00 Position Loop Gain (rad/s) 157
P2-02 Position Feed Forward Gain (% 50
P2-04 Speed Loop Gain (rad/s) 628
P2-06 Speed Integral Compensation (rad/s) 50

P2-25 Low-pass Filter of Resonance Suppression (0. 1,6

50

0% Advance ~

‘ Calculate [

* Write the estimation result to the device and then re-power on.

Next

0.0

P2-49 Speed Detection Filter (sec)
‘ Write the result to the contra\!erJ

If you are an experienced user, you may complete the tuning manually based on the motor noise

and the smoothness of the robot motion. Please directly input the motion control parameters and

conduct trial run in jog mode to observe the motion of robot arm. Following is the example of

manual tuning.

(1) Click Gain calculation tab.
(2) Click on option 1 in the gain calculation window.

@ | % [ % @ | DeltaRobot Automation Studio [DRAS_v1.124] L= | @
- - = L

) 2 o B[ B 3° RNEE e I
L_ o ' \# “ 9 Controller network (IPv4) d-
- Script Woftspa:e Jog Point Coordinates Robot Gain 1/O Memory Error Go Servo Reboot Shutdown
_ table setting adjustment editor g offl ine off
il 43 Gain adjustment X |
g
s
g
S
]
E Gain estimation
Calculate the gain
B Errors |[F] Output [ Help |[@ Results:
Ready Station : 1, IP: 192.168.1.1
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(3) Specify the axis number to be adjusted and click NEXT.

Calculate the gain

Please specify the axis number to be adjusted.

Axis | 13 14 | 15 | 16

Previous

(4) Input the parameter values of rigidity (low frequency), bandwidth, inertia ratio and click on
Calculate.

(5) Then, click on Write the result to the controller.

Calculate the gain

¥ Fill in the specified parameter

4 o Rigidity (Low frequency) “

@ 2 00
OO Inertia ratio

‘* Write the result to the device and re-power on.

o Description Input valuelctual valug
(5) \ P1-37 Inertia Ratio and Load Weight Ratio to Servo g 0.0
P2-00 Pasition Loop Gain (rad/s) 157 157
»I P2-02 Position Feed Forward Gain (%) 50 50
P2-04 Speed Loop Gain (rad/s) 628 628
P2-06 Speed Integral Compensation (rad/s) 50 50
P2-25 Low-pass Filter of Resonance Suppression (0.0 1.6 16
P2-26 Anti-Interference Gain 50 50
P2-49 Speed Detection Filter (sec) 0x0011  0x0011

C.'v'*ite the result to the [mntfol\er]

Previous Cancel
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3.5 Trial run of robot arm

After completing the configuration of robot arm and controller as well as the gain estimation, you
can start the trial run of the robot arm. Before the trial run, be sure to keep minimum clearance

for the robot to avoid personnel injury during operation.

3.5.1 Jogin MCS mode

In jog mode, you can choose MCS (Machine Coordinate System) to conduct the trial run. This
mode allows the end point of robot arm move in X, Y, Z, A(Row), B(Yaw), and C(Pitch) direction

in Cartesian coordinate system. Please follow the steps below to start the trial run.

@ | m [ % ¢ | DeltaRobot Automation Studio [DRAS v1124] [ESRIor <]

|
Operaton Others ATR

<> & Connection 0 Q

s s B> B L JDEE T,

pt Workspace Jog Pont Coordinates Robot Gain 1/0 Memory Error Serva Reboot Shutdown
tablk setting adjustment editor log ofﬂ ine off

oyt -500001

C (00017 : 0 | u(mu) 1217086

JsBeuew usanjos S5

| Moving distance (um) 10

Speed ratio () 30

@Advame'

s s e T e S

13

'

! \

! XA It ~Cf !

'

' 10 pm 10 pm 10 0001 1

'

: I !

! |

H ]

1 '
\

! e X ¥ Yo 28 e : ®

\ 0 um ‘ 10 pm 10 pm 10 pm 10 0001 |

1}

'

1}

Point |m PL-Testl v Q Teach
[] Automatically move to the next point after teaching

Mame  Testl [ignore position  Coardinate system (MCS v |

Description

||_Joint | Others

| Errors [E] Output|[§ Help|[E Results
Ready Station: 1, IP : 192.168.11

(1) Make sure DRAS is connected with the controller.

(2) Go to the JOG page.

(3) Select MCS.

(4) Adjust the Speed ratio and input the Moving distance.
(5) Clicktorunin X,Y, Z, or C direction.
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3.5.2 Jogin ACS mode

To run one motor during the trial run or teaching process, you can do it in ACS (Axial Coordinate
System) and allow each motor (axis) to move in forward or reverse direction. Please follow the

steps below.

@ | = ] 4 ¢ | DeltaRobot Automation Studio [DRAS v1.124] (2| B jt]
Monitor  View Opcralmn ~% N
& Connection I Q Q 3
OB M e g EE B cmenmoino | L :
ipt Workspace Jog Point Coordinates Robot Gain I/0 Memory Error Go e Reboot Shutdown
\ table setting adjustment editor log offline
48]/ EHiog x| | 5
£ Jog mode (1) 21 | 1 puy): OFF
E’ 3 |2PUY): -
i PCS 0|1)2]3 8|9 -a4992 | J3 (PUU):
2 C {0, : 946 M (PUU): 63
5 TCs 0|1)12]3 8|9
:
Moving distance {0.001%) 10000
Speed ratio (%) 10
{0} Advance ¥
|mmmmm—meesmmeeemmmmmcssssmmemsssssessssssss=e=
V
V
: +J1% +nt
E 10000 PUU 10000 PUU
V
L)
'
"
| -ne 2%
H 10000 PUU 10000 PUU
'
) L
L —
Commantope [V =] Goo [sem=][pi-Te <] \ . R
Point [System = |[PL-Tests = Q Tesch e KIS S RS
| Automatically move to the next point after teaching A% Y > b 2 s 25 ./’ /’I.
Name Testl ["IIgnore position Coordinate system g X 3 5 5 A
Description A XA
x* X
Joint | Others \Y
l Ermim Uulput‘_B HelpiE_ R_su\ls_
Ready Station : 1, 1P : 192.168.1.1

(1) Make sure DRAS is connected with the controller.

(2) Go to the Jog page.

(3) Select ACS.

(4) Adjust the Speed ratio and input the Moving distance.

(5) Click on J1+, J1-, J2+, J2-, J3+, J3-, J4+, and J4- to move the motor in different directions for
trial run.
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3.6 Define workspace

Although you can set software limit to limit motor’s rotation range, in some circumstances you will
need to define a given space as a workspace or a restricted area for robot arm’s motion. By
setting the robot arm’s workspace, the motor’s workspace will be limited. If the motor operates
beyond the setting range or restricted area, the controller alarm will occur and the system will
stop the robot arm operation.

You can define a workspace for the robot arm so it will not exceed the area and cause personnel

injury. Or you can set a restricted area the robot arm cannot enter. See the steps below to set the

workspace.
@ ! ® ] % ¢ | Delta Robot Automation Studio [DRAS ¥1124) =] @ oS
Ho i Operation  Others A%l
\ i
: s c SHEB 0., 14 00
D 2 4 B[ 24 @ i | 100 ‘
2 ope  Script P Jog  Point Coordi Robot Gain I/0  Memory Emwor Go Servo | Reboot Shutdown
table setting adjustment editor log offline off 3

(2) kiﬁd‘:u'kir\-g area setup

on @)
No. Inhibit area  Element
0 & (D cuboic

1 & B cylinder

g

= General

Origin [xy,z] (um)

Point A [xy.z] {am)

Point B [xy;z] (um)

Station : 1, IP: 192.168.1.1

(1) Click Workspace tab.
(2) Enable Working area setup.

(3) Drag the element on the right section to the working area setup window. Then, you will find
the element on the left section.

(4) Define the element as an inhibited zone or workspace.

(5) Write the parameters or use teaching method to write the origin, point A, and point B. (If it is
a cylinder, the center, radius, and height will be written.)

(6) Click on Write to load the setting to the controller.
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3.7 Set up and record points

In each project, users can set up and record points for the robot arm to execute machining or

moving commands. This section will tell you how to do point teaching and record points.

3.7.1 How to do point teaching?

In Jog page, you can move the robot arm to the target point and complete “point teaching”.

Follow the steps to start the teaching.

e = '—1 4y ¢ | Delta Robot Automation Studio [DRAS_v1.12.4] (| B S
r‘?' Opemon Others A%l
- & Connection i Q Q
BB JREB @0, 14
Jog p nt Coordinates Robot ~ Gain  1/0 Memory Eror Sevo  Reboot Shutdown
setting adjustment editor log offline off
A EX Jog x| =
g Jog mode  ACS 271321 | J1(PUU): 1159470 OFF
g 24204 | 12(PUD): -2
3 0|12 3 Z(um):  -49992 | J3 (PUL): -4999
C{0.0017: 947 JA(PUY): 63
2 s NWil2/3 £.001) Eou)

Moving distance (um) 10

Jeg el
Speed ratio (%) 10
8 Advance >

' 1 & |
X4 T z8 c3 \ RSN
( 5) 10 pm 10 pm 10 pm 0 0.001 9%
_______________________________________________________ H . A A
andlw& Mowp | Goto [system = |(p1-Test v | 6 Wstop || TR 5T
Point [System = |[P1-Test1 =] Q Texch | X X Cr ot
[] Automatically move to the next point after teaching X - .
RATE Tect1 [ Ignore position Coordinate system [Mc5 + NTOK pd
Description A A F<.
J D " / f
X A P P, X v 9 v y. 4 | A
| _Joint ' Others v \\ XX W Pl SN -’/‘
[ Errors [Z] Output [ Help [# Results
[ Station : 1, 1P : 192.168.L1

(1) Click Jog tab.

(2) Select MCS.

(3) Adjust the Speed ratio and enter the Moving distance.
(4) Move the end point of the robot arm to the target point.

(5) Use point teaching function to record the current point. Set the point number in System or
User mode and input the point name and description.

(6) Click Teach to save the point.
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3.8 Script

As motion and function of robot arm has to be programmed via the script, you can use DRL
(Delta Robot Language) to create your own script. The following sections will introduce how to

create a script and how to debug a program on-line.

3.8.1 Create a script

Users can create their own scripts based on the project requirement. For further information
about relevant functions and compiling method provided by DRL, please refer to ASDA-MS user

manual. Steps to create a script are as follows.

@ | = [ % ¢ | Deita Robot Automation Studio [DRAS v1124] = E i
{28 Home Montor  View  Openation ~%RB|
3@ B sBEB e Q0O i
N [P copy - A -‘— &F v ) Controller network (IPw) 0 B Selectall
: Script Word dirates Robot  Gain  1/O Memory Emor  Go Sevo | Reboot Shutdown =
® setting acjustment editar g offine on %a) Replace
% Solution ma % /R Seript % s
M project.dras B P stan Debug -
o "\? maindua X 5 [Feroence =
= B AxesG - AT T LT ;
o »:n:::p i oo HemiiR “ ||| ‘Display by Group = B
© Axistd 3 ~) Cther
O Axis1s 2) Math
E’DQM?:EL'IS o, ; v Set Motion Cmd Parameters
= -- mm/sec3
€ Axis1(Disable) v Home
= 1% Scara 4 g ) Point Relation
= & JointGroup ] ) DG Control
O Joinl (13) 10 Jerkd (10} %
© Joint2 (14) i a ) Motion Cmd
0 Joint3 (15) 22 ) Memory Read/Wite
£ Join4 (16) 13 v Pallet
= (3 Solution 14 - v Serve Contrel
= [& project (Initial project) 15 - S
w 1é 00,25000) Spd 150mm/sec,Acc 25000mm/sec?, Dec 25000mm/sec?
1 -~ spd,Acc,Dec
16
18
& Help EX R
ok L 3%
| [ Ervors [ [E) Ovtput | [ retp | [2 Resuis
Ready Station : 1, IP: 19216811

(1) Create a new project (Refer to section 3.2 for setting example.).
(2) Go to the Script page.
(3) Start editing the script.
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3.8.2 How to set the breakpoint?

After the script is created, you can apply the debug function to start testing the program and use

breakpoint function to stop it. In this case, the values and their changes can be monitored. The

following paragraph will tell you how to use the function to debug the program.

@ | = [ % e | Deita Robot Automation Studic [DRAS_vL.124] = [ C
Home  Monitor  View - hers ~ %R
@ + > S HEB O .., 4 Q@ &
L [copy VS + &F = v 9 Controlier network (Pvd) 4 i Select al
Parameter Scope Jog bot Gain 1/0 Memory Error Go Servo Reboot Shutdown -
X tting adjustment editor offline off FalReplace
®= Solution manager B X (3 Seript X | i
M project.dras A MstpDenug- . ODOO
= wis maindua % (1) ° g
= i AxesGroup 1  -- MovL/LR = g
L Avisl3 P I— i
O Axisl4 3 -- REAL SPEED
£ Axis15 (5) =
 Auis16 D 5 MovI_MODE = REAL_SPEED
= & DMCNET € JerkL( )] -- mm/sec3
£ Axis1(Disable) BccL(2 == mm/sec2
= §¥scara 4 8  DecL(25000) -- mnf/sec2
= & JointGroup g SpdL (150) -- mm/sec
€ Jointl g 10 JerkJ(10)
£ Joint2 11
£ Joint3 (4) 12
£ Jointd { Y& Spd 30%,Acc 50%,Dec 50%
= (3 Solution 14 -- Spd, Acc, Dec
= [& project (Initial project) 15 -- Spd 100mm/sec, Acc, Dec
main.lua 16 2 - Spd 150mm/sec,Acc 25000mm/sec2,Dec 25000mm/sec2
17 MovL("s0l") - Spd, Ace, Dec
18 --MovL("P7","PASS")
19 -=MovL ("P1", "PASS")
»
(B Errors 5] Output [} Help| (2. Resuits |[@ Local variable| [§ Global variable

Ready

(1) Edit the script (Refer to section 3.8.1 for setting example).

(2) Go to the Script page.
(3) Switch to debug mode.

(4) Move the cursor to the grey column which is on the left side of the line number and click on it.

Then, the red dot will appear.

Station : 1, IP: 192.168.1.1

(5) When running the script, it will stop when execute the line where there is a red dot and this

line will be highlighted in yellow.
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3.8.3 How to debug a program?

Debugging function can be used to check whether this script meets the requirement of your

application. The following paragraph will tell you how to use this function.

@ | % [ % @ | DeltaRobot Automation Studio [DRASv1.124]) =1 ©
Home | Monitor View  Operstion  Others ~30E
Ny, HER A QR B PEE @ .. 4 QQ &
E ¥ Copy e A8 + J\“ E @ Controller network (IPvd) 4 [ Select all

Parameter Scope Script Workspace Jog  FPoint Coordinates 1/0 Memory Error Go Servo | Reboot Shutdown
3K Delet table editor log  offline off < Replace
® Solution manager =0 x| /(B Seript X| s
M project.dras # M stop Debug - | 0000 I
= WS S maindua x| ] = ?
= & AxesGroup 1 -- MovL/LR Bl
£ Axis13 2 - 2
0 Aois1d 3  -- REAL_SPEED
L Axis15 4 =
£ Axis1 =]
= & DMCNET [ mm/sec3
£ Axis1(Disable) 7 mm/ sec2
9 5% Scara 4 ] mml/ sec2
= & JointGroup 9 sSpdL(150) -- mm/sec
£ Jointl (13) 10 JexkJ(10)
€ Joint2 (14) 11
£* Joint3 (15) 12
£ Jointd (16) @13 " 3pd 30%,Ace 50%,Dec 509
= (3 Solution 14 MovL("sQ2") -- spd, Acc, Dec
= [@ project (Initial project) 15 MovL("sQ3",100 -- Spd 100mm/sec,Acc,Dec
[& main.ua 1e MovL ("sQ4", N 0 Spd 150mm/sec,Acc 25000mm/sec2,Dec 25000mm/sec2
17 MovL ("SQ1") == Spd,Acc,Dec
18 --MowL("B7","BASS")
19  --MovL("P1","PASS")
‘{B Emors (5] Output [ Help|[E. Rg:ults: Local variable [ Global variable

Ready Station : 1, IP: 192.168.1.1

(1) After editing the script, let the program stop at the breakpoint. (Refer to section 3.8.2 for
setting example.)

(2) Use the debugging function keys to monitor the program operation.

" Keyboard e

Icon Function Shortcut Description

0 Continue F5 The program will continue to run from the current line.
Do not execute the function and directly execute the next line

Step over F10

and then stop.

e Step into F11 Execute one line only and then stop.

e Step out Shift+F11 Exit the funqtlon and stop at the next line (the line following the
function-calling one).
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3.9 Upload projects to the controller

The projects you created can be uploaded to the controller. The controller will number the project

after they are downloaded and you can call the numbered project by DRAS or hand-held type
HMI.

The way to upload / download projects to the controller is illustrated as follows:

@ | & [ % @ | DeltaRobot Automation Studio [DRAS v1.124] =8| &
Home  Monitor  View Operation = Others. ~% 0B

B B /s200Me 3R X6

Manual Driver Setup Project  Create Refresh Obtain Clone = Official Software Option About
management library > v, website update

(2) # Project management
Local Controller
CAUsers\VILUN. HUANG\Desktop\DRAS _Projectiproject, - -
gl ¥ - <=2 ¢ =
) 2016 [ |
ki project
®] project.dras

Tebeusws vonns 53

o e TR N |

‘ ¥ Remaining capacityOKS, Total capacity 20,480 KB

Filename :
Speed : KB/s
Elapsed :
Remaining :

Current : KB

Total: KB

e
|EB Errors|[Z) output|[R) Help| (2 Resunts

Ready Station : 1, IP : 192.168.1.1

(1) Create a project (Refer to section 3.2 for setting example.).
(2) Click on Others > Project management.

(3) Go to Project management page and enter the password.
& Project management L]

Local Controller

C:AUsers\YILU p\DRAS_Project\project\ > ftp://lua@192.168.1.1/lua -
= JGl@k e (6) =
). 0000_DEMO =
Ju 0000_HUAZ

) 2016
). project (5)

@] projectdras

11111

. 0001_HUAZ

. 0001 _test

J. 0002_AutoMakeDir
mikeDir
Ju 0004_YILUN

I, 0005_AutoMakeDir
J. 0006_YILUN

m

0
o
x

llllll

annm ws e oaa

«| m ] »

-
¥ Remaining capacity 19232KB, Total capacity 20480KB

Filename :
Speed: KB/s
Elapsed :
Remaining :

Current : KB

Total: KB

(4) Select the project to be uploaded.
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(5) Click on Copy to the controller and you will find the files in the controller section. The
filename contains file project number and project name.

(6) Check the files shown in the controller section to see if upload is successful.

3 3.10 Create coordinate system

When the robot arm moves, it requires a coordinate system to define the point position. In DRAS,
MCS, PCS, TCS and ACS coordinate systems are provided. Among these systems, PCS and
TCS can be defined by users. Therefore, how they can be created will be elaborated in the

following sections.

3.10.1 How to create PCS (Product Coordinate System)?

The main purpose of creating PCS is to change the position of the coordinate system for setting
the point. This is usually applied in the applications, which relative position is unchanged, such

as welding point. The following paragraph will introduce how to create PCS.

@ | % 14 4 & | Deha Robot Automation Studio [DRAS VL124] lolO b

Montor  View  Openaion  Others ~ALRB

i *T A BREBE @ 8 @ @
rs
s @ .‘_ l# E U @ Controller network (Pvd) -BJ 2 tal
Workspace Jog  Point Coordinates Robot  Gain  [/0 Memory Emor  Go Serva | Reboot Shutdown
table setting adjustment editor log offline off *a Rey

| Read all |-|ﬂ iu items |Selected item(s) only

_Pes  TCS

L]
0 1 2 3 4

sebeusw uonnjos 3 |

* General
Origin [ry:2] (pm)
Point A [xy2] (um)
Point B [xy.z] (um)

Enable tilt
Enable nonorthogonality

Q| -2xis scale (um/scale) [read-only]

8 | -axis scale (um/scale) [read-only]

Enable axis scale setting

.\._\ ¥ w s = AL T g o )

NN 5 \\ g8 \ SRS LA PSS | Description
"l ' - Y by .4 LY
| Errors Output|[§3 Help| [ Results
Ready Station : 1, IP: 192.168.1.1

(1) Click Coordinate tab.
(2) Select the number of PCS (0 is default and cannot be edited.)

(3) Move the arm to the origin, target point A and B. Then, click on Teach to record the current
position.

(4) Enable tilt or non-orthogonal according to the application. (x stands for enable)
(5) Enable scale setting based on the application (x stands for enable)
(6) Click on the Write icon and the coordinate system will be saved in the controller.

[ | [ N | g
:
3
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3.10.2 How to create TCS (Tool coordinate system)?

The purpose of applying TCS is to change the position of robot arm’s end point. When an end
effector is fitted on the robot arm, the robot arm’s end point is changed. To make the path and

position planning easier, the controller provides TCS setting for different applications.

@ | w [ 4 ¢ | DeltaRobot Automation Studio [DRAS v..124) BRI
Mondor  View Dpenllorl ~LRB
s & Connection Q @ d5e
@B . R sREE @5 ... 10 o
Parameter Scope Script Workspace Jog  Poimt Coordinates Robot  Gaim  1/0  Memory Error Servo | Reboot Shutdown |
table setting adjustment editer leg afﬂm: an SAINEpERCE
Clipba e N =
/" A Coordinates (2) s
(s} only
B

sabeuew uonnjog S5 |

Tool ID[1]

Four point method (w, h, 8e)

| «(0.0017)
Theee paint method (A, B, ©)

A(0.0017)

B (0.001%)

€ (0.001%)

Description

| errors|[E] output|[E Help |2 Resuits
Ready

Station : 1, IP: 192.168.1.1

(1) Click Coordinates tab.

(2) Click on TCS.

(3) Select the number of TCS (0 is default and cannot be edited).
(4) Click on Four point method (w, h, 0,) to start the wizard.

(5) Reach the endpoint of the fixture (jig) with the robot arm that is not fitted with an end effector.
Q ToolFrame 1 Lo | ]
Four point method (w, h, 8e) - P1

Reach the endpoint of the jig with the robot arm without an end
effector. The endpoint of the robot arm is regarded as P1.

e

Upper view
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(6) Fitthe end effector on the robot arm and reach the endpoint of the fixture (jig).

Q@ ToolFrame 1

= | G i)

Four point method (w, h, 8e) - P2

he endpoint of
ed as P2. (Now C

Upper view
F

i

DRAS User Guide

(7) Rotate the robot arm to change its rotation angle C. Then, reach the fixture endpoint with the
end effector.

the end effector.

Q@ ToolFrame 1 (2| B |

I

Four point method (w, h, Be) - P3

Change C value and the rotation degree 83 will be generated
(8362 and 83281) Then, touch the endpoint of the jig with the
end effector. The endpoint of the robot arm is regarded as P3.

%

Upper view

(8) Rotate the robot to change the rotation angle C again. Then, reach the fixture endpoint with

Q Toolframe 1

ol O S

Four point method (w, h, 8e) - P4
Change C value and the rotation degree 83 will be generated
(83#62 and 83#81) Then, touch the endpoint of the jig with th

end effector. The endpoint of the robot arm is regarded as P4,

e

Upper view
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(9) After finishing the teaching, click on Calculate to obtain the result.
Q Toolframe 1 Lo | E ]
Four point method (w, h, Be) -Calculate

Obtain values of w. h. and 8e by refering to P1. P2, P3, and P4.
Then, write these values to the controller.

00000 -1 ]
398999 -4999 499
399499 ~17501 -1000
399499 -17500 -1000

(10) Acquire the result of the four point teaching (w, h, 8.)
(11) Click on Three point method (A, B, C) to start the wizard.

@ | @ [ % & | DeltaRobot Automation Studio [DRAS v1124]

Home Monitor Upenuon Others.
s EEG ~BR B & NEB @ 4 @ Q@

9 Controller network (IPv4)
Paste Parameter Scope  Seript pace Jog Point Coordi Robot Gain  1/0 Memory me Go Servo | Reboot Shutdown
3 Delete table setting adjustment editor offline off
C d Tool Connection Servo Controller Edit
48 / Hc x| =
R TN e
3
3 PCS TCS
§ .
E 0 1

Four point method (w, h, Be)
w (pm)

b (um)

e (0.001%)

A {00017
B (0.001%)

C (0.001%)

Description

Station: 1, 1P:192.168.1.1
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(12) Reach the fixture endpoint with the end effector.

be recorded.

Q ToolFrame 1

Three point method (A, B, C) - P1

Reach the endpoint of the jig with the end effector. Then, the
endpaint of the robot arm is regarded as P1.

|

Lol @

DRAS User Guide

(13) Move toward the approaching direction and the robot arm’s moving direction on X-axis will

- ENEEE

Q ToolFrame 1 |2 |

Three point method (A, B, C) - P2

Maove according to the approaching direction. Then, the endpoint
of the robot arm is regarded as P2.

%

Side view

(14) Move orthogonally with respect to the approaching direction (Y-axis direction) and robot
arm’s moving direction on Y-axis will be recorded.

Q ToolFrame 1

=lslE)

Three point method (A, B, C) - P3

Maove orthogonally with respect ta the approaching direction.
Then, the e

endpoint of the robot arm is regarded as P3.

Side view
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(15) Finish the three point teaching (A, B, C) and click on Calculate to get the result.
Q Toolframe 1 [0 &
Three point method (A, B, C) -Calculate

Calculate P1, P2, and P3 to obtain values of A, B, and C. Then,
write the values to the controller.

99500 -15899 -46600
28000 -15800 -111000
99409 =15800 =110999

(16) Then, the teaching of point A, B, and C and TCS setting is completed.

@ | = [ 4 @ | Delta Robot Automation Studio [DRAS v1.124] = B
Home Monitor View Operation Others. ~% ' n
v EER LR N RNEE e 4 Q Q@ G
[ Copy s SR 4 -‘— ‘\n 9 Controller network (IPvd) 4 [§)Select al
Paste o Parameter Scope Seript Jog Point Coordi Robot  Gain  1/0 Memory Error Go Sevo | Reboot Shutdown 5
3 Delete table setting adjustment editor offline off = Replace
Clipboard T

Connection Servo Controller Edit

/A Coordinates % |
fescon o] A e St e o]
| 5]

PCS TCS
.
0

4

ucrnios B3

[3sBeuew

1

Tool ID[1]

~ General

Four point method (w, b, Be)
w (pm)
h (m)

e {0.001%)

| o017
B (0.0017)
€ (00017

Description

| Errors|[5) Output| [ rielp| [ Resuns

Station : 1, 1P : 192168.1.1
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3.11 1/O function

Usually, a project requires communication between controller and other peripheral devices. Thus,
digital input and output function can be used to serve the purpose. Two types of digital

input/output are provided, User and System. The introduction of the two is as follows.

System I/O points are built-in commands and is user-defined, such as emergency stop. The

emergency stop is taken as the example below.

@ | % [ % @ | DeltaRobot Automation Studio [DRAS_v124] =l @
Monitor  View Op«auo- Others ~AsRE
& Connection @ @ (3 Search
RER G B8 <« JREB @0 ... LJ sccn
Parameter Scope Script log Pcnm [« i obot Gain 1/0 Memory Error Go Reboot Shutdown =~
table mnng adjustment editor log | offline Sa/Replace
Tool Connection Servo Controller Edit
F /[@1/0editor X|___ =
g | start mmmnt & ?mmm control [ DO software control B
3 User g =

|

L Gontistaty
" F‘ i — |
DO1 Servo ready Axisl A
DI2 Not in use All A B DOZ Servo alarm Adsl B [on]
DI3 Mot in use All A DO?Z Servo ready Axis2 A
DI4 Not in use All A B DO4 Servo alarm Axis2 B .
| | I i £
DIS Not in use Al A DOS Servo ready Axis3 A
DI6 Not in use All A B DOE Servo alarm Axis3 B
DI7 Not in use All A EBE DO7 Servo ready Axis4 A ]
DI8 Not in use All A DOE Servo alarm Axis 4 B
DO¢ Brake control Axis 1 A
Errors|[Z] Output| [ Help | [ Results|

Station:1,1P: 192168.1.1

(1) Click I/O editor tab.
(2) Click on Edit system DIO to start editing.
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(3) Select the items in the drop down menu and they will be enabled.

& | @ [ % ¢ | Delta Robot Automation Studio [DRAS_v1.124] b A o | © s
Home  Monitor  View  Operation  Others ~A%tRB
Dy, DBE +» B2 B © 80 @ @ 8
[Mcopy Lo Al = s 9 Controller network [Pvd) [ selectal
Paste meter Scope Script Workspace le Coordinates Robot  Gain 1/0 Memory Ermor Go Serva Reboot Shutdown
3 Delete sefting adjustment editor log offline off ) Replace
Clipboard Teol Connection Servo Controller Edit
8| /@170 editor x| =
: Start it
g ) Start monitoring .'EI
; -User =

DO1 serva ready

Internal position command selection 1~64 Bit3
Internal position command selection 1~64 Bit4
Internal position command selection 1~64 BitS
Torque / Position dual mode selection
Emergency stop of motor
se inhibit limit

Forward inhibit limit DOE | Servo alarm
Homing ] DO7  Servo ready
Reverse torque limit I T
Forward torque limit

Enable homing

PT / PR dual maode selection

rrors|[E] Source of the external command
Source of the external pulse command (High / low speed) Station 11/ D 10296811
i . on : 1, IP : 192.168.

(4) Enable DI software control.

DOZ Servo alarm
DO

w

pI3 V[Servo ready

Do4 [Servo alarm

DOS | servo ready

DOE | Servo alarm

DOE | Brake control

@ | = [ 4 ¢ | DeltaRobot Automation Studio [DRAS vL124] sl
Home | MonRor View  Operaion  Others A%l
Do B A BB S S WEB 0T 14 00 o
[copy o .. - h @ Controlernetwork (9vd) [ Selectal
Paste Serpt Jog Point C vaut S 140 Moy Groc Servo | Reboot Shutdown ;
K Delete (4) el setting adjustment edi o BalReplace
Chipboard Tool Connection Servo Controller Edit
/ @81/ 0 editor =

il
% .Rismmmiwinglﬂ 1M D software cantral | [ 41 00 software contrl ]
j Ly

o, |
. DO1 Servo ready Axis1 A .
DI2 Not in use | DO2 Servo alarm Axisl B | .
DI3 Not in use !AII DO&_Servo ready lel's 2 A :
Dl4 iNuI in use ftll DOd_Servn alarm I»’l\xis 2 B I m ‘
DIs iNot in use iAII DOE_Servo ready .Axl's 3 A .
DI6 |I_\Iol in use f&ll DOEServo alarm ;\xis 3 B l I
DI7 Nt in use Al DO7 Servo ready Aisd A .
DI§ Not in use Al DOE Servo alarm Ads4 B [oN]
DOE Brake control pisl A =| .
—

8 Errors |[5] Output| [ Help| [, Resuts

Station : 1, IP :
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(5) Enable DO software control.

@ | % [ % @ | DeltaRobot Automation Studio [DRAS_vL124] H 1 e o S
Home  Monitor  View  Operation  Others ~A%RB
D | B S MEB O 14 Q0 i
L (3 .Commller network (Pvd) (B selectal
Paste Parameter Scope Seril ana Coordinates lhbot Gul: 1/0  Memory Elmr Servo Reboot Shutdown i
gom - setting achiriment ecitoe o balReplace
Clipboard Tool Connection Servo Controller Edit
a8/ [@1/0 editor x| s
g -\)Startmwitm‘nglw Hmmmmm [!DOsonwueoowol I’]
-User =
§ DO software control

DO1 Servo ready Axisl A
D12 il\lol in use DOE_SENU alarm ;_Axis 1 _B
DI3 INol: in use I.AII ‘A DOSVServo ready VAxis 2 ,A
Di4 |Not in use iAII iA DO4.Servu alarm I»l\xis 2 .B
DIS iNot in use IAII ‘A DOS Servo ready Axis 3 A
DI6 iNoﬁ in use =rAII iA DOE_Servo alarm leis 3 _B
DI7 iNot in use !rAII ‘A DO?_Servn ready _Axis 4 _A
Dig |Not in use iAII iA DOE'SeNo alarm i'»!\xis 4 ‘B

DOE Brake control Axis 1 A

(6) Click on the indicator.

Qlﬁﬂgelmmmmmm B B o | E) 3
Hom View Operation Others AR '
X2 ﬁ B s B> |l e o=== B Q@ @ S
n i ., ki i— 'l v @ Controller network 0Pvd) [ Selectal
Paste Parameter Scope  Script Jog ot Coord Gain Go Servo | Reboot Shutdown
ch ete mng adjustment editer offline off talReplace
Clipboard Tool Connection Servo Controller Edit
58/ [@1/0 editor x l . =

‘| P Start moritoring | (3 [ D software control 12" 00 software contral |
User

(6)

—

%

Namltem

DOEiErake control

b DO]iServo ready i»ﬁu(is 1 A
DI2 ‘Not in use / ,A DOEiSer\to alarm Ms il ,B
DI3 th in use .A” _A DOIBiServo ready iAx.is 2 _A
D4 ‘Net in use iAII A DO4iSewo alarm iAxis 2 B ‘
DIS ‘Not in use All A DOSISewo ready Axis3 A |
DI6 ‘th in use ‘AII ‘A DOéiSewo alarm iA)ds 3 ’B
DI7 Notin use All ,A DO?iServo ready leis 4 ,A
DI8 ‘th in use ‘AII A DOSiSewo alarm iM‘s 4 _B
A

Axis 1
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3.12 Data base update

The firmware, system function library, and PLC database can be updated in the controller. Delta
will provide new files whenever there is a new function or revision. Users can update the data

based on their needs. The following sections will tell you how to update the database.

3.12.1 Update the firmware

When new functions are issued or there is a revision, users can update the controller by
following the steps below.

(1) Go to Other page and click on Refresh, and select firmware (.ms).
& | & -] ®& @ | Delta Robot Automation Studio [DRAS_v1.124]

W Home Monitor View Operation Others
I B e me 3@

Manual Driver Setup Project Create |Refresh| Obtain Clone Cfficial Software
management library > ¥ website update

Wl System library (system.luz)

‘l;li I & PLC (bootfileimg)
::é' ﬁ Firmware (.ms) N
= Ly
n

(2) Find the firmware file (.ms) of the controller and click on OK.

6 Select.ms &
@Qd » AUTO-WEB ~ | 43 [ Search AuTO-WeER 3
Organize ¥ New folder =~ O @

d Faivorites *  Name . Date medified Typ
B Desktop || Mseries_V1007_016.ms 5/17/201610:23PM  MS
& Downloads

= Recent Places

4 Libraries
& Apps
¢| Documents
&' Music
&= Pictures

m

No preview available.

a|] Subversion

B videos

‘% Computer
&L Local Disk (C)
ca Local Disk (D:)
ca Local Disk (E:)

© BD-ROM Drive (F _ = ,
File name: Mseries_V1007_016.ms ~  [FwFile ("ms) -
[ OK |vl ‘ Cancel J

(3) The DRAS will stop running automatically before run is displayed on the controller and
meanwhile the update is complete.

July, 2016 3-31



Advanced Operation DRAS User Guide

3.12.2 Update the system function library

System function library is written by DRL. When new functions are issued or modified, users can

update it with the following steps.

(1) Go to Other > Refresh > System function library and you will be directed to the update
page.
& | % [H ©& @ | Delta Robot Automation Studio [DRAS_v1.12.4]

[r—
Home Monitor View Operation Others

B B o 20)M e

Manual Driver Setup Project Create | Refresh| Obtain Clone Official Software
management library * 2 website update

[ System library (system.luz) N .
& PLC (bootfileimg)
£ Firmware (ms)

(2) Find the system function library (.luz) of the controller and click on OK.
@ Select . ms u
@O-| |, » AUTO-WEB ~ [ 43| Search AuTO-wEB )

Organize = New folder =~ = @

i Favorites Name Date modified Typ

Bl Desktop | Mseries_V1007_016.ms 5/17/2016 10:23 PM  MS
@ Downloads

=/ Recent Places

4 Libraries
& Apps
9 Documents
@' Music
b=/ Pictures

m

No preview available.

=il Subversion
B videos

/% Computer
& Local Disk (C)
ca Local Disk (D:)
ca Local Disk (E:)
&0 BD-ROM Drive (F

4 m | 3
File name: Mseries_V1007_016.ms - [FWFilel‘-mSJ 'l
I OK |vl [ Cancel ]
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(3) Connection status of DRAS will be displayed on the left-bottom corner.

& | & [ % @ | DeltaRobot Automation Studio [DRAS_v1.12.4]

Lo | @
Home  Monitor  View  Operation = Others ~A%N

B B orsoRlime 336

Manual Driver  Setup  Project  Create Refresh Obtain Clone  Official Software Option About
management library  ~ - website update

[ieBeuew uonnios bi‘

—

I You have successfully updated the system library in the controller. ]

Station : 1, IP: 192.168.1.1
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& | & [ & @ | Delta Robot Automation Studio [DRAS_v1.124]

3.12.3 Update PLC database

program, follow the steps below to update the database.

(1) Go to Other page > Refresh > select PLC (bootfile.img)

i~ [T |
Ba B o200 e

Setup Project Create

Monitor View

Manual Driver

management library

Operation Others

W System library (system.luz)

% PLC (bootfile.img)

£ Firmware (ms)

Refresh | Obtain Clone

Official Software
website update

N

(2) Find the PLC file (bootffile.img) of the controller and click OK.

9 Select bootfileimg

PLC database provides PLCOpen functions. When firmware is updated, the PLC functions will

be updated at the same time. When there is a new function developed with user’s own PLC

@Q"- Desktop »

- % +y | ‘ Search Desktop

Organize v

18 Computer

New folder

-

» Favorites
Bl Desktop
& Downloads

| Recent Places

4 Libraries
& Apps
% Documents £
&' Music
=/ Pictures
=|| Subversion

B videos

& Local Disk (C) |
a Local Disk (D:)

a Local Disk (E))

& BD-ROM Drive (F _

MS_DRASS_20160523
File folder

MS_v10075up006_DRAS v1.12.5

File folder

MSv10075up04
File folder

MNotepadplusplusPortable
File folder

tmp
File folder

EEE
File folder
bootfile.img

Disc Image File
184 KB

File name: bootfileimg

4

No preview available.

=

[bootile (*img)

2

[

0K iv][ Cancel ]
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3.13 Create system function library

The controller has a default system function library. To save a user-defined system function
library in the controller, you can replace the default with the self-defined one by creating a new

system function library.

If you already have a self-defined function script, you can create a system function library by
following the steps:

(1) Go to the Others page.

(2) Click on Create library.

(3) Enter the compulsory information, such as author, company, and version.
(4) Add the user-defined function script.

(5) Obtain the existing information and the information field will be updated with the information
of system function library. Then, you will be asked if you want to add .luz to the file. (this is to
add the content of the original system function library to the new one and the file will be
presented with the filename extension, .lux, and the content will be protected.

(6) Specify the path for generating the system function library.

(7) Check this box. Once the system function library is generated, it will be updated to the
controller.

(8) Start creating the system library.

@ | = [ 4 ¢ | Delta Robot Automation Studio [DRAS\[L12.4] Lo | B e
W Home Moanitor View Operation Qthers ~wmpB
20 B 2@
B B orsratiime BB &6
Manual Driver Setup Project Create | Refresh Obtain Clone Official Software Option About
management | library > x website update

o

g

ks

g

3

3

&

&

£

[}

[ Erors|[] Output [ Help [ Results
Ready Station : 1, IP : 192.168.1.1
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% Create lib (4) (3) |
Iﬂ File \/ Information V
R BT (" Author:  YILUN.HUANG A
__Native__.lux Company™: DELTA
& _ Native__lua

Version* : 1 1 1 2
= DRLlua

GUID : 2d83f929-c979-49b8-bedb-7475179529¢3
Description : | DRL Version: 1.1.1.3

-~
Saving address : C:\Users\YILUN.HUANG\Desktop\DRAS_Project\project\SystemLuz,

[7] Automatically update the system library for the controller | Cancel
N

) | (8) |

3.14 Clone the controller

N

As data in the controller can be loaded and packed as a file, you can use this packed file to
update the controller. The file can include firmware, parameters, robot setting, workspace,
MRAM, project, user-defined PLC program, and system function library. Please note that this

function can be applied only when PLC is off and Script is disabled.

@ | = [ 4 e | Delta Robot Automation Studic [DRAS. 4] || E
Home Monilor  View  Opertion | Othdc ~%RB

B B o200 Re BRB &6

Manual Driver = Setup  Project  Create Refresh Obtain Clone — Official Software Option About

management library > - A website update

o

g

(2

]

2

| Errors|[E] Cutput|[E Help |[2 Resuits
Ready Station : 1,1P : 192.168.1.1
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3.14.1 Clone

To pack the relevant data of the controller as a file for future update, please follow the steps

below.
(1) Click Other tab.

(2) Click on Create library.

(3) Select the items to be packed.

€ Clone

o )

Clone

Refresh

The selected item(s) in MS will be created as a file and be
loaded to PC.

[¥] Firmware (.ms)

[¥] Parameter

[¥] Parameters for robot setting

[¥] Workspace

[¥] Project
v Apply self-defined PLC program
¥ System library (system.luz)

| Next || Cancel |

(4) Specify the file path. The firmware, PLC program, and system function library have to be

provided by users.
€ Clone

o

Refres

Clone

n

File path

Firmware (.ms)

M  C:\Users\YILUN.HUANG\Desktop\AL |Browse

Apply self-defined PLC program -

LJ. C:\Users\YILUN.HUANG\Desktop\bo |Browse

System library (system.luz)
m E\GMC\DRL\Orignal\SystemLuz\Sys

| Previous | | Next | | Cancel |
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(5) Specify the path for generating the clone file. Enter the password if you have selected the
project in the controller for cloning.

6 Clone

Clone

Refresh

(=] & ]
Setup
MS clone file
:.'; C:\Users\YILUN.HUANG\Desktop\ck |Browse
) |
Project g

ﬂ Password eeseee

| Previous | | Next || Cancel |

(6) Cloning starts. Green check stands for update successful whereas red X for update failure.

€ Clone

| O |

Refresh

Clone

Cloning the data... Please wait.

Firmware (ms) «*

Parameter «"

Parameters for robot setting +"
Workspace «"

MRAM «

Project |

Apply self-defined PLC program
System library (system.luz)

Cancel

@ Clone

Lo e

Clone

Refresh

Clone completed. You will be able to update MS with this
clone file.

Firmware (.ms) «"

Parameter «"

Parameters for robot setting «”

Workspace «

MRAM

Project 3

Apply self-defined PLC program +”

System library (system.luz) «"

. ok || cancel
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3.14.2 Update

You can follow the steps below to update the controller with a clone file.

Warning: The supported parameters are subject to change based on the
software/firmware version. Please check the firmware version you are
using before using this function. Or an error will occur if using the
non-corresponding version.

warning — Warning: The mechanical parameters and project selection are subject to
change based on the robot type. Please check the corresponding robot
type or an error will occur.

(1) Go to Other page.
(2) Click on Create library.

(3) Specify the path of the clone file.
 Clone ti@lé

DRAS will update MS with the MS clone file.

Refresh MS clone file

C:\Users\YILUN.HUANG\Desktop\cl |Browse|

Next | ‘ Cancel

(4) Select the items to be updated.
6 Clone (o [ E

Select the items to be updated.

Refresh | Firmware (.ms)
|¥/| Parameter
[¥] Parameters for robot setting
[¥] Workspace
¥/ MRAM
Y| Project
[V Apply self-defined PLC program
[¥! System library (system.luz)

| Previous | ‘ Next | Cancel
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(5) Enter the password if you are going to update the project.

6 Clone R=1c
Clone Setup
Refresh Project management

l Password esesse

| Previous | [ Next | | Cancel |

(6) Update starts. The green check stands for update successful whereas the red X for update

failure.
& Clone R=NC)
Clone Updating MS...Please wait.
Refresh Firmware (.ms) «+"
Parameter +"

Parameters for robot setting «"
Workspace 3

MRAM "

Project

Apply self-defined PLC program
System library (system.luz)

efresh Cancel
@ Clone (=[O
Clone Updating MS completed.
Refresh Firmware (.ms) «+"
Parameter +"
Parameters for robot setting «"
Workspace 3
MRAM «"
Project «'
Apply self-defined PLC program «”
System library (system.luz) "
. 0K || Cancel
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