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Chapter1 FD on Desk I

This chapter describes the method for introducing the simplified simulation tool "FD on
Desk II", and the precautions for its operation. Please start operating after having had a
thorough knowledge of this manual.

And, this document does not mention about the operation of the FD/CFD controller itself.
Concerning the FD/CFD controller operation, refer to the online help of FD on Desk etc.

PRt T O T 1= ORI 1-1
1.1.1  FD on Desk Operational Environments................cccoccoiiiiiieeeceeiciiiiieeeen. 1-2
1.1.2  Supported CONIOIErS ... 1-3
Pt IR T € T - Lo L= USRS 1-4
1.1.4 FD on Desk Il Regular / Pro / Authentication by license file...................... 1-5
1.1.5 FD on Desk Il Regular / Pro / Authentication by USB dongle..................... 1-9
1.1.6 FD on Desk Il Light / Authentication by connection with robot controller.. 1-10
1.1.7  Trial (Demo) / Authentication by the temporary license file provided........ 1-12
1.1.8 How to know the license (FD on Desk Il)..........ccovvieiiiiiiiiiiiiiiceiee 1-13
1.1.9 How to know the license (FD on Desk Menu) ...............ccccovveeieeiiiinnnnen... 1-14

LS T (1 o PP P PR 1-15
1.2.1 Installation and version up of FD on Desk .............ccooooiiiiiiiiiiiiiiiii. 1-15
1.2.2  UNINStallation ........c.oiiiiiiiiii i 1-24

1.3 Communication setting for the robot controller................ccccoviiiiiiiiiiiiie 1-25
1.3.1  Connection of the Ethernet cable.....................ooiii i 1-25
1.3.2 TCP/IP setting in case of FD or CFD+Smart TP .............ccccociiiiiiiiiinee.. 1-27
1.3.3 TCP/IP setting in case of CFD+Compact TP ................cccoiiiiiiiiiiiin. 1-28
1.3.4 TCP/IP setting for the PC........oooiiiiiiiie e 1-30

1.4 BasiC OPEratioNS........oouiiiiiiiiie it 1-33
1.4.1  Operation flOW..........eeeiiiiie e 1-33
1.4.2 Starting and terminating FD on Desk ... 1-34
1.4.3 Creating a new project or opening an existing project ................ccccuvveee... 1-35
1.4.4  ProjeCt tre€ PaNEl........cooouiiiiiiiiie et 1-39
1.4.5 Setting the IP address..........ccciiiiiiiiiiiie e 1-43
1.4.6  Editing @ PrOgram.......ccccouiiiiiiiiieiiiiie ettt 1-44
1.4.7 Editing @ user task program .............coououviieiiiiiiiiiiiee e 1-58
1.4.8 Editing a global variable (PUBLIC.INC) ..........cccoiiiiiiiiiiie e 1-60
1.4.9 Editing a global function (USRPROC.INC) .........cccceeiiiiiiiiiiiiiiiiiieeiiiennn 1-61
1.4.10 Transferring data............cccoooiiiiiiiiiiii e 1-62
1.4.11 Defining I/O SIGNaAlS .......cviiiiiiiiie e 1-70
1.4.12 Monitoring multiple I/O signals.............c.ooiiiiiiiiiiiee e 1-71
1.4.13 Defining a position variable..............ccoouiiiiiiiiii e 1-72
1.4.14 Using the debugging fuNCtioN............ccoiiiiiiiiiiiie e 1-73
1.4.15 AXiS data MONITOL ........ooiiiiiiiii e 1-77
1.4.16  Variable MONItOr..........ooiiiiiiiii e 1-77
1.4.17 Arbitrary variable monitor.............cccooiiiiiiiiii e 1-78
1418 ONlINE ..ottt 1-80

1.5 VIMHUGI FD ..ot 1-89
151 OULINGE «ooieeee et et e e teeenee s 1-89
1.5.2 Robot operation panel...............ooooiiiiiiiiiiii e 1-90
1.5.3  MOUSE OPEratioN .......oeiiiieiiiiiiieie e e e e e 1-94
1.5.4  Keyboard Operation..............ooueieiiiieeiiiee et 1-95
1.5.5 Character INput SCreEN...........ovviiiiiiiiiiee e 1-96



1.6 Virtual ROBOT ..o 1-97

1.6.1  The robots supported inthe VIEWer.................ccooviiiiiiiiiiiiieee e 1-97
1.6.2  HOW t0 OPEIrate. ... 1-97
1.6.3 Howtocreate a movie .........ccuueiiiiiiiiiii e 1-97
1.6.4 Display ON/OFF for the Virtual TP, the Virtual 10, and the Movie creation1-98
Y I (o]0 1 [=E g oo ] o o ST 1-99
1.7.1  TroubleShOoOtiNg ........cooiiiiiiiiii e 1-99
1.7.2  Cautions on MakKing iNQUIMES ........cccueeiiuiiiiieiiie i 1-101

1.7.3 Creatingthe CAB File ..o 1-102



1.1 Outline

FD on Desk Il is software for operating the software of FD/CFD controller on a PC to conduct operation training
and offline teaching. The distinctive features are as follows:
Table 1.1.1 Distinctive Features of FD on Desk Il

1 It can be used anywhere, since an OS on the market can be operated.
It does not require any special hardware. For PC operating environments, see the next section.

2 It is the most appropriate for operational training before introduction of a robot. Teaching can be
provided in the exact same operation as FD/CFD Controller.

3 By importing 3D model data in a file format such as IGES and STEP, it is possible to perform offline
teaching for a program while checking interference from the surrounding environment and
interlocking.

4 Provided with the same motion engine as that of FD/CFD controller, it can run a high-accuracy

cycle-time simulation.

5 By connecting with the control device , you can monitor the robot's driving condition from a
distance.
6 By connecting the PC to the FD/CFD controller, it becomes possible to make the detailed setting of

the FD/CFD controller without a teach pendant.

7 Off-line programming (teaching) of a working program while confirming a robot posture or I/O
signal is possible.

8 It is possible to make the settings of the PLC program, Weld conditions, IFP designs, etc.

9 Setting up of various parameters for PLC programs, welding conditions and interface-panel design
are possible as well as for working programs. Al files are fully compatible with FD/CFD Controller,
which therefore enables an easy playback of operational states of actual units on the desk.

10 Its editor function makes it easy to create and modify a robot language program, global variable
(PUBLIC.INC), and global function (USRPROC.INC).

In addition, created or modified code can be complied on the spot and uploaded or downloaded
as-is through an Ethernet connection to the FD/CFD controller.

11 The operation of a cell using multiple controllers can be simulated (Only for the conventional mode
and "Pro").
( IR - LD FD on Desk1[PRO]
Home [T style @

Remote screen display. || Project
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Fig. 1.1 Example of FD on Desk Il screen display




1.1 Outline

111 FD on Desk Operational Environments

Before installing FD on DESK, please check that your PC satisfies the following conditions.

Table 1.1.2 FD on Desk Il operational environments

Principal bases

Specifications

Basic software

oS

Windows7 | Windows8 | Windows10

32bit (@)
64bit (@] (@] O
Note3
CPU More than 1.0GHz. CPU clock
Memory More than 1GB

Hard-disk capacity

More than 70MB spare capacity to be required

Graphic resolution

More than 1024 X 768 dots

Others

- The following is necessary for license check:
Standard specifications : Ethernet LAN adaptor
Dongle specifications : ~ USB port
- To install VC2005 run time is necessary.
- Do not use simultaneously with other application software when cycle time is
inspected.

Note 1: Windows is a trademark of Microsoft Corporation registered in the US and other countries.

Note 2: The movie function of FD on Desk Il does not support the Aero theme of Windows 7 or later.
For Windows 7, please use Classic Theme, and for Windows 8 and10, please use the standard movie
function or a movie function available in the market. Please note that some edition of Windows 10 does
not have a movie function as a standard function.

Note 3: "O": Operability confirmed (as of October 2017)
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1.1.2 Supported controllers
* FD on Desk Il supports the FD/CFD controller.
- The following functions are supported by software version 4.37 or later of FD / CFD control unit.
- Data transmission function
- Features and Limitations of the “Online mode (Remote function)” of the FD on Desk Il
Online mode (Remote function)
Remote display Remote operation Remote playback

Features
-It is possible to see/edit the -It is possible to operate -It is possible to playback a
constant setting parameters etc. the robot using the “Robot | work-program of the robot
of the actual controller that is operation panel” of the FD | using the “Robot operation
connected with the FD on DESK on DESK II. panel” of the FD on DESK II.
I.

-The content of the actual -The content of the actual
-The content of the actual Teach Teach Pendant display is Teach Pendant display is
Pendant display is displayed in displayed in the FD on displayed in the FD on DESK I
the FD on DESK Il screen in DESK Il screen in screen in real-time.
real-time. real-time.
- It is possible to operate the robot
manually using the Teach
Pendant.

Limitations | It is not possible to operate the It is not possible to The software version of the
robot using the “Robot operation playback a robot CFD software is V4.67 or later.
panel” of the FD on DESK II. work-program.

The operation test has been
done using the following
robots.

-ECO06 series

-MZ07L-01

(NOTE) TP : Operation and Display from the Teach Pendant of the robot

(NOTE) When trying to use the online mode, please carefully read and understand the all precautions of the

respective functions written in this document.
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1.1.3 Grades
FD on Desk Il has different grade depending on its license style.
Table 1.1.3 License styles of FD on Desk Il
CFD FD
Product number License style | OFFLINE | MONITOR | VIEW | OFFLINE | MONITOR | VIEW
Grade MODE MODE | MODE | MODE MODE | MODE
FDONDESK2-PRO License file
Pro @) O @) @) @) @)
FDONDESK2-PRO-D | USB dongle
FDONDESK2-REG License file
Regular O @) O @) O O
FDONDESK2-REG-D | USB dongle
Connected to
. a controller
Light — (FD or CFD) @) @) O A A A
before
No Other than
license - above A X X A X X
Program generation . )
from the GAD file Multi controller Model file save
@)
Pro
o (Previous FD on Desk modes) O
Regular X X O
Light X X O
No license X X X
O : Available
A : Available only when the operator level is BEGINNER (Supported mechanism ; MZ(01,03EL,04,07,10,12),ES
and EZ)
X : Not available

For Pro and Regular, the license style can be selected between the license file and the USB dongle. To purchase
the license, please contact our sales department. And, the license files and the USB dongles are different each
other between the Pro and the Regular.

LA

"Light" is a grade that is included only in the CFD controller.
This grade is not sold itself.

License files and USB dongles for the previous FD on Desk can be used as-is.

A license before the license for FD on Desk Ver07.01 is equal in level to the license for the
grade "Pro". Use it as-is.
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114 FD on Desk Il Regular / Pro / Authentication by license file
“FD on Desk Il [PRO]”

ah WEEEEm

This software operates as "FD on Desk Il Regular" or "FD on Desk Il Pro" if you have a license file
"license.dat" officially issued by our company located in the specified folder.
X Please inform your requirement, which license of “Regular” or “Pro” is necessary, to our company sales
representative in advance.

[To operate FD on Desk Il as “REGULAR” or “PRO”]

By storing the license file "license.dat" issued by our company in the specified folder (the
"NRA2011¥License" folder in the installation folder), FD on Desk Il can operate as "REGULAR" or "PRO."

Example of operation to store the file

Rename the license file (Example: license _ 0010COF6B7E9.dat) sent by e-mail, etc., from our company to
"license.dat" and save it in the specified folder.

Example of destination installing folder
W nachi

v FD_OMDESK2

misc Rename the license file sent from our
Madel company to "license.dat" and copy it in the
ooels specified folder"NRA2011¥License”.

b MRA2011
CONVERT

Help
Ini

¥ License

If the IP address entry screen appears after you copy the license file to the specified location,
check the following points.

- Is the file name correct? (The correct name is license.dat.)

- Is the destination folder correct? ("NRA2011 ¥License")

If you copy a license file issued by our company to the specified location and the software still
displays the trial version (demo version), the following are possible causes:.

L

+ Using a license file for another PC (MAC address mismatch)
= The trial license has expired.
-You are using a temporary license file instead of an issued license file. (Here is an example of
a temporary license file)
h

FEATURFERHE L —BHT TOM: | | Incase of temporary license,

Fh—BHT TON: FOREVER H e of temps ,
|FEMURE FD_ON_DEMOJFOREVER hostiq | Hereis witen ‘FD_ON_DEMO'.
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How to get the license file]

Use the method below to find the "MAC address" of your PC and inform it to our company representative.
We will issue the license file back to you. The license file is only available on the PC you contact.

How to find the MAC address of your PC

(NOTES)
The following procedure and details of the displayed information may vary slightly depending on your

environment and Windows OS. We appreciate your understanding.

(1) Press [Windows] key + [R] key to open the following windows. Input “cmd.exe” and click [OK] to
display the command prompt.

B JrAEEEELTET

=) EII005LE. FERECLS-PREDIbETT VY-
= ayk UY-2REANLTCREED.

80 |cmd.exe A/ v|

o)l EE(B)...

(2) In command prompt, input “ipconfig /all’.

sipcontieg Aall

(3) Ethernet-related information is displayed. Check "Physical Address" in it. This is the MAC address.
Copy this text and email it to our company representative. No other information (such as IP address) is

required.
(Example 1) MAC address = 00-10-C0-F6-B7-E9

C:¥ipconfig /all

Physical Address . . . . . . 0-F6-B7-E9,
Dhcp Enabled . . . . . . . % MAC address

IP Addres
Subnet Mask : 255.255.255.0

MAC address
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ISupplementary information|

- Even when Regular/Pro, operator class (protecting level) of robot controller itself may be BEGINNER at
start up. This is depending on the setting of robot controller. If this setting needs to be changed, please utilize
the following menu. Operator class (protecting level) at start up can be selected either USER or

BEGINNER.

<Constant setting> [ 1 Control Constants] [8 Protecting level selection]
® UsER O BESINMER

* In order to change the operator class (protecting level), shortcut command R314 is available.
Please refer to the following instruction manual.

FD11 controller

“FD11 controller instruction manual SETUP (TFDEN-001)"

= "4.7 Operator class”

CFD controller

“CFD/CFDL controller instruction manual SETUP (TCFJP-159)”

= ”3.7 Operator class”

- If more than 2 physical address are displayed when inputted “ipconfig /all”, please inform us all of
them when requesting us the license file.

* If you copy the license file to the correct location but still get license check errors, check the following:.

1. Make sure that the file name is “license.dat”. Also note the extension.

2. Check if the “dongle.dat” file exists in the "NRA2011¥License" folder. Your license will not be activated
without “dongle.dat.”

3. Make sure that all security attributes in the license file are allowed.

license.dat Properties =4

- Secutty | Detals | Previous Versions

Object name:  C¥Program Files¥nachi¥FD_ONDESKZ¥NRA2011

Group or user names

[TYEveryone

52, SYSTEM

To change permissions, click Eit.

Pemissions for Everyone Alow Deny

Full cortrol

Modiy

Read & exccute
Read

Wite

Special pemissions

For special pemissions or advanced settings,
click Advanced

Leam about access control and permissions

D
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- MAC-specific used for create your license key is hardware specific information and will change if you
replace hardware on that PC (for example, if it is damaged or if you replace the old or new PC). In such a
case, the license file you have been using will no longer be available. Contact our company with the MAC
address of the original PC and the MAC address of the new PC, and request that the license file be reissued.
In addition, for the purpose of managing the license file issuance history, if there are multiple combinations of
PCs to be disposed of and new PCs to replace them (PCs for which license files are to be reissued), please
submit the following list so that the correspondence of each combination can be understood.

(Example)
N MAC address of old PC to be discarded MAC address of new PC after update
o. . . A - )
(Destroy the license file) (Reissue License File)
1 00-10-CO-F6-B7-E9 6C-4B-90-6A-9E-5C
2 00-10-CO-F6-B7-EA 6C-4B-90-6A-9E-5D
3 00-10-CO-F6-B7-EB 6C-4B-90-6A-9E-5E

-If the license file is reissued due to damage or replacement of the PC, you are responsible for discarding
the old license file.

* In your network environment, if the MAC address used to create a license file is changed to "Invalid" (for
example, because of a security policy change by the network administrator), FD on Desk Il will not be able to
activate on that PC. This occurs because the MAC address cannot be read during the process of matching
the license file to the MAC address when starting FD on Desk 1.




1.1 Outline

115 FD on Desk Il Regular / Pro / Authentication by USB dongle

This software will operate as "FD on Desk Il Regular” or "FD on Desk Il Pro" when the USB dongle supplied by
our company (hardware key) is connected to the USB port. This USB dongle will work with any PC with FD on
Desk Il installed. However, you cannot remove the dongle while using it.

If you contact our company sales, we will send you the USB dongle.
Dongles are manufactured by Japan SafeNet Co., Ltd. (formerly Aladdin Japan Co., Ltd.).
Run HASPUserSetup.exe in the DongleDriver folder of the installer.

If you do not have an installer, please visit the following site.
https://sentinelcustomer.gemalto.com/
Search and download Sentinel HASP / LDK - Windows GUI Run - time Installer in this.

If you are using FD on Desk and you need to update the driver with Windows 10 update please go to the
above site and download and install it.

Check that the LED light of a dongle is switched on after supply of power source to PC. Insert
again a dongle if it is not switched on. License check cannot be made, since a dongle cannot

be identified if it is not inserted properly.
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1.1.6 FD on Desk Il Light / Authentication by connection with robot controller

Ethernet cable

PC

If you have an actual CFD controller, you can use this software as a "FD on Desk Il Light" (free to use) by
simply performing the operation described in this section.

"FD on Desk Il Light" has limited functions such as importing from CAD and robot models. However, it can
be used to create work programs, create and save workcells, etc., so CFD controller users can use it for
application study and offline teaching.

[To operate FD on Desk Il as “Light”

Make sure that "license.dat" is not located in the "NRA2011¥License" folder of the installation folder.
If this file cannot be found when you start FD on Desk Il, the following screen appears:. When you enter the
IP address of robot controller (connected via the Ethernet cable), the authentication process is executed and
software operates as "FD on Desk Il Light."

Please input the IP address

As for the example of IP address setting, please refer to “1.3 Communication setting for the robot controller”.

9 To use this software as a "FD on Desk Il Light," you must perform this authentication
INPORTANT  ©peration by connecting it to an actual controller unit at least once.
If the connection is not possible (for example, because controller is built into an enclosed
cabinet), Light is not available.
If you use FD on Desk Il Light, be sure to complete the connection before you lose
access to controller LAN ports.

9 The FD on Desk Il Light is intended for use with the CFD controller and the following
INPORTANT compact robot models:. No other robot is supported.
MZ Series (MZ01/MZ03EL/MZ04/MZ07/MZ10/MZ12)
EZ03-04 Series (* Single robot Specification)
ES Series
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ISupplementary information|

= Note that if the "license.dat" file is found, "FD on Desk II" will operate according to its contents at a grade
other than Light.

* If you do not enter an IP address, the following message appears and FD on Desk Il shuts down.

Connect the actual robot controller
@ FEEECEELTI EYAREETI TS for authentication.

-If you wish to examine the application or conduct a preliminary teasing before the actual product is delivered,
we will issue a "test license" for a limited period. This License is valid for 3 months and issued once. For
details, please contact our company office.

- After the expiration of "test license", you may use FD on Desk Il as a "Light" version (free version) when
actual controller is delivered or may consider to purchase a "Pro" version (not free).

1-11
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1.1.7 Trial (Demo) / Authentication by the temporary license file provided

“FD on Desk Il [DEMO]”

FD on Desk Il works as a trial (demo version) when using the temporary license "license.dat" file included
with the installer. You can experience the basic operation of axis on robot.

[To operate FD on Desk Il as “Trial (DEMO version)”’

Copy the temporary license file ‘license.dat" from the installer's “Demolicense” folder to
“NRA2011¥License” folder in the installation folder. Starting in this state allows FD on Desk Il to operate as
a trial (demo version).

“license.dat” (temporary license file) in installer
FDonDESK2 V3,10

j license.dat
Demolicense

DongleDriver

Example of destination folder

v nachi

v FD_ONDESK2

Copy the temporary license file “license.dat” in
“DemoLicense” folder to NRA2011¥License” folder

misc

Models in the installation folder.
A MRAZO011
CONVERT * If the official license file already exists,
Help be careful not to overwrite it by mistake.

Ini

» License |

@ = In Trial (DEMO version), operator class is fixed to BEGINNER.
- BEGINNER has operation limitation such as not allowed to create / modify program.

- Refer to the following instruction manual for detail of operator class.

FD11 controller

“FD11 controller instruction manual SETUP (TFDJP-001)”
="4.7 Operator class”

CFD controller

“CFD/CFDL controller instruction manual SETUP (TCFJP-159)”
="3.7 Operator class”

- If you want to try out other functions or operations such as creating programs or saving
workcells, you can also issue a “test license” with a limited period of use (a PRO grade license
for a limited period of time). For details, please contact our company office.

- In order to use this software as Regular or Pro grades, you must obtain an official license file
"license.dat" from our company. See one of the following for how to do this.

“1.1.4 FD on Desk Il Regular / Pro / Authentication by license file”

or

“1.1.5 FD on Desk Il Regular / Pro / Authentication by USB dongle”
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1.1.8 How to know the license (FD on Desk Il)

I How to know the license

In case of FD on Desk Il, current license is already displayed on title bar.
Following example shows the case of [Pro] version.

/;'B\ DEH |@ | B v b EEE L DL FD on Desk Il [PRO]

Home

Remote screen display / |a_b[;| E%

Robot operation

. Font Option
Remote debugging setting Setting

1-13
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1.1.9 How to know the license (FD on Desk Menu)

FD on Desk Menu

(Note)

The FD on Desk (Menu) has an operating interface similar to the old FD on Desk.
Installed with FD on Desk Il and a shortcut is created on the desktop.

This section describes how to check the license status in the FD on Desk Menu.

I How to know the license

Following operation is enough to know the license.

From the menu bar, press “Help” and “Version”.
|;ﬁ FDonDeskMenu

Project(P) Controller(R) View(V) Setting(W) = Help(H)

Praject name Version[A)... |

Comtral

Display example (one of [Demo] / [Light] / [Regular] / [Pro] is displayed.)

FDonDeskhlenu Werszion 1.6 Ok

Q Copyright (C) 2013

Licenze [ Pro ] _




1.2 Setup

1.2.1 Installation and version up of FD on Desk

The following describes how to install FD on Desk II.
If FD on Desk Il (or FD on Desk) is already installed, the old FD on Desk Il (or FD on Desk) will be uninstalled and
then FD on Desk Il will be newly installed.

o

The Administrator account of the PC is required for this installation procedure.

IMPORTANT

N

Execute the “setup.exe”.

(The file name might be “setup_FDonDeskII_***. exe” in some cases.)

In case of installation CD, this will be executed automatically.

> The installer will start.

Please select the language.

Japanese and English are available.

If the language setting of the PC is Japanese, the following screens are displayed in Japanese.
In case of other languages, the screens are displayed in English.

<Japanese OS>

FD on Desk Il Pro - InstallShield Wizard

_-_-D A2 b= TERYE S EEROPNEERL TR &0
]

el

<Other languages>

FD on Desk Il Light - InstallShield Wizard pd

gﬁ Select the language for the installation from the choices below.

English (United States) . w

Cancel

The language selected in this dialog window will be used in this installation procedures, the
startup screen of the FDonDesk, and the FDonDeskLight, VirtuallO, Virtual TP, and RobView.
The display language in the FDonDeskll is automatically selected referring to the language
setting of the PC. In case of language other than Japanese, SimplifiedChinese and Korean,
English is selected.

If the language is selected, the preparation of the installation will start.

FD on Desk Il Pro - InstallShield Wizard

Preparing to Install...

FD on Desk II Pro Setup is preparing the InstaliShield Wizard,
which will guide you through the program setup process.
Please wait.

‘A Extracting: FD on Desk IL.msi

Cancel
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"B Click [Next].

1 FD on Desk Il Pro - InstallShield Wizard x

Welcome to the InstallShield Wizard for FD on
Desk II Pro

The Instalishield(R) Wizard will install FD on Desk IT Pro on your
computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

ATTENTION: This installation needs admin priviege.

—:! Enter User name and Organizational and then click [Next].

# FD on Desk Il Pro - InstaliShield Wizard X

Customer Information

Please enter your information.

User Name:
[user

Organization:
[eompany

InstallShield
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g

Set the Destination Folder and click [Next].

The default value of the installation folder is C: \ Program Files \ nachi \ FD_ONDESK2.

If the installation folder is not changed, click [Next>] in the following screen.

In case of the default folder

5 FD on Desk Il Pro - InstallShield Wizard

Destination Folder

Install FD on Desk I Pro to:
/ C:¥Program Files (x85)¥nachi¥FD_ONDESK2¥

Installshield BEssssssnang

< Back

Click Next to install to this folder, or dick Change to install to a different folder.

Change...

Cancel

Please select the destination folder.

If the installation folder is to be changed, click [Change].

ﬁ FD on Desk Il Pro - InstallShield Wizard
Destination Folder
Click Next to install to this folder, or dick Change to install to a different folder.

Install FD on Desk I Pro to:
s C:¥Program Files (x86)¥nachi¥FD_ONDESK2¥

InstaliShield

< Back Next >

Cancel

> ﬁ FD cn Desk Il Pro - InstallShield Wizard

‘Change Current Destination Folder
Browse to the destination folder.

Lookin:

‘ () FD_ONDESK2

(Cmisc
(Omodels
((Enraz011
(Caprojects
(Erabview

Eolder name:

[C:#Program Files (x86)¥nachi¥FD_ONDESK2¥
Instalishield

0K Cancel

Confirm the setting and then click [Install].

4 FD on Desk Il Pro - InstallShield Wizard
Ready to Install the Program
The wiizard is ready to begin installation.

Click Install to begin the installation.

exit the wizard,

InstaliShield

< Back

&y Instal

Cancel

If you want to review or change any of your installation settings, dick Back. Click Cancel to

ps ﬁ] FD on Desk Il Pre - InstallShield Wizard *
Installing FD on Desk I Pro

The program features you selected are being installed.

]

Please wait while the InstallShield Wizard installs FD on Desk I1 Pro. This
may take several minutes.

Status:

InstallShield

<Back Next >

Cancel

117
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—E Before finishing the installation, the runtime installation will be performed.
To install the runtime, click [Yes(Y)].
If the runtime has been installed already, click [No(N)] to skip.

<VC runtime 2005> <VC runtime 2017>
I%l ﬁ FD on Desk Il Pro Installer Information

FD on Desk II Pro optionally uses Microsoft Visual C++
2005 5P1 Redistributable Package (x86). Would you
like to install it now?

FD oni Desk II Pro aptionally uses Microsoft Visual C++
2017 Redistributable Package (x86). Would you like to
install it now?

Checking method of runtime version
At “Programs and Features” of the “Control Panel”, please check whether there is the below

Microsoft VC++ runtime or not and its version. Version

Microsoft Visual C++ 2005 Redistributable 8.0.59193 or more

Microsoft Visual C++ 2017 Redistributable 14.13.26020.0 or more
Programs and Features - o x
« ~ ‘1 B » Control Panel > All Control Panel items » Programs and Features v Search Programs and Features 0

Control Panel H .
entrelFanetieme Uninstall or change a program

View installed updates To uninstall a pragram, select it from the list and then click Uninstall, Change, or Repair.
& Turn Windows features on or
off

Organize ~ o @
Name Publisher Installed On  Size Version ~
FDFD on Deskll NACH! - DAIHEN o/4/2018 78 ME  1.30.0000

#Microsoft Visual C+ + 2017 Redistributable () - 141226020 Microsoft Corporation 9/4/2018 01MB 1413260200

[8 Microsoft Visusl C++ 2005 Redistributable Microsoft Corporation 8/30/2018 428MB  8.0.59193

[5 Microsoft Visual C++ 2005 Redistributable Microsoft Corporation £/28/2018 322ME 2061001

After finishing the installation of the runtime, click [Finish(F)]

5 FD on Desk Il Pro - InstallShield Wizard X

liShield Wizard C loted

The InstallShield Wizard has successfully installed FD on Desk 1T
Pro. Click Finish to exit the wizard.

< Back Cancel

B Click [Finish] to launch the bat file which makes necessary settings for FD on Desk .
When completed, the following screen will be displayed.
Select the language.

> Please enter the corresponding number.

Administrator: FD on Desk |l Setting Copy

—@ Take over the setting to FD on Desk Il.
>> |nput Y: YES or N: NO.
If “N” is pressed, bat file will finish. Skip until .

ER Administrator: FD on Desk Il Runtimelnstall — O >
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"M Thelist of the takeover contents will indicate.
>> Press any key.

ER Administrator: FD on Desk || Setting Copy - O pd

¥

—m This procedure is not necessary when setting the install folder of FD on Desk as the
default value.

When installing with a value other than the default value, the following screen is displayed.
It is necessary to set the installation folder of the FD on Desk.

EE Administrator: FD on Desk |l Setting Copy — O o

>> Please enter the PATH of the installation folder of FD on Desk.

(3 “4vRh—n 57408
Nra2011

ﬁ Projects
ﬂ FDonDeskMenu.con
7[3 Models
7& Robview

Search the NRA2011 folder from the entered PATH.
If not found, it will be re-entered.
Specify the takeover contents to be individually or together.
>> When “a” is pressed, everything will be executed. Skip until [E.

“n

>> When other than “a” is pressed, set the takeover contents individually.

BN Administrator: FD on Desk |l Setting Copy — O >
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E

Specify the takeover contents individually.

(@ Set the takeover of the License file.
>> Press Y: YES or N: NO.
If “N” is pressed, takeover of the License file will not be executed. Please skip M

BX Administrator: FD on Desk |l Setting Copy — | *

@ Set the takeover of the actual robot connection License file.

>> Press Y: YES or N: NO.

When “N” is pressed, the takeover of the license file of actual robot connection will not be
executed. Skip [E.

EX Administrator: FO on Desk || Setting Copy - O ot

@ Set the takeover of the WORK folder.
>> Press Y: YES or N: NO.
When “N” is pressed, the takeover of the WORK folder will not be executed. Please skip IE

EX Administrator: FO on Desk || Setting Copy - O ot

@ Set the takeover of the WORK folder of multi-controller.

>> Press Y: YES or N: NO.

When “N” is pressed, the takeover of the WORK folder of multi-controller will be executed.
Please skip A4

B¥ Administrator: FD on Desk Il Setting Copy — O x
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—m Start the takeover of the License.
If “N” is pressed at -(D, please skip ~.
If there is no License file (license.dat) in FD on Desk,
Skip license migration work.
Also, if License.dat already exists in FD on Desk II, we will confirm overwriting.
When “N” is pressed, copy will stop.

If there is FDonDeskMenu.con at FD on Desk I,
execute backup of FDonDeskMenu.con.
If “N” is pressed, backup will not be executed.

If the backup of FDonDeskMenu.con is successful then, the screen as below will indicate.
Backup file will be “FDonDekMenu.con (Executed date)”.

18 Start the takeover of license file (FDonDeskMenu.con) of the actual robot connection.
If “N” is pressed at -®, please skip this item.
When the takeover of the license file (FDonDeskMenu.con) of actual robot connection is
successful, the screen as below will indicate.
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"I} Start the takeover of the WORK folder.
If “N” is pressed at -@, please skip this item.
When the takeover of the WORK folder is successful, the screen as below will indicate.
Copied folder list will indicate.
Also, if there are same name folder then, copying cannot be done.

Bl Administrator: FD on Desk |l Setting Copy — O x

the WORK folder to takeover exists.

& The following character group cannot be used for the folder name where
CAUTION Character group that cannot be used. ¥/ 2" < >0

—E Start the takeover of the WORK folder of the multi-controller.
If “N” is pressed at -@, please skip this item.
The following screen will indicate when the takeover of the WORK folder of multi-controller has

become successful.
Also, the character group that was written in §¢] cannot be used as a folder name to takeover.

Bl Administrator: FD on Desk || Setting Copy — O >

inheritance of WORK [multi controller] is started. ~

o
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—m Once the all takeover has completed, the takeover results will indicate.

B Administrator: FO on Desk || Setting Copy - O *

22 A shortcut is created after installation is completed.

Start Menu (In the case of Pro or Regular)

I FDonDesk I
7D FD oon Desk I
I FD on Desk
=
1 AILRES
| FovsLETr 1 0tER 2]

On the desktop (In the case of Pro or Regular)

FD on

FO on Desk

& If the runtime has been installed, please restart the PC.

CAUTION
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1.2.2 Uninstallation

FD on Desk Il is uninstalled from "Programs and Features" in "Control Panel".

9 Even if uninstallation is executed, the files/folders (e.g. license file, work folder, etc.) that
were created or copied after installing the FD on Desk will not be deleted.
IMPORTANT  To delete those files/folders after the uninstallation, delete them manually.

9 Even if FD on Desk Il is uninstalled, VC++ Runtime components are not uninstalled.
Uninstall them if not needed anymore by using "Programs and Features" in "Control

IMPORTANT Panel".
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1.3 Communication setting for the robot controller

1.3

Communication setting for the robot controller

In this section, how to establish communication between the robot controller and FD on Desk Il is described
assuming that the robot controller and the relevant PC belong to the same network (192.168.1.0).
The IP address and Subnet mask are shown as below.

O Robot controller side

IP address 192 168 1 2
Subnet mask 255 255 255 0
2 IP address of controller is a factory set IP address.
O PC side
IP address 192 168 1 1
Subnet mask 255 255 255 0

See technical books offered commercially if necessary for various technical terms such as
Ethernet, IP address, subnet mask and etc.

PC operation depends on its operating system and network environment. In this document,
examples are introduced assuming that the OS in use is Windows XP and that only one PC
and one controller are connected to the network. Except this case, please see technical
books offered commercially or consult with your network administrator to know detail.

In case of the CFD controller, the setting operation depends on the teach pendant type.

- In case of the Smart teach pendant : Refer to section 1.3.2 TCP/IP setting in case of FD
or CFD+Smart TP

- In case of the Compact teach pendant : Refer to section 1.3.3 TCP/IP setting in case of
CFD+Compact TP

L

1.3.1 Connection of the Ethernet cable

As shown in the following figure, connect the PC in which FD on Desk Il is installed and the robot controller using
an Ethernet cable.

Ethernet cable
Robot controller (FD)

or
Robot controller (CFD)

PC

Fig. 1.2 Connection between the controller and the PC

Usually, an Ethernet cable is not included in the FD on Desk Il package.
The cable can be purchased in the market.
S —

& If you want to operate the robot (from FD on Desk Il) after changing PC, first exit FD on
Desk Il and then re-connect the LAN connection.
CAUTION
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1.3 Communication setting for the robot controller

Communication cannot be established if the IP address of the PC does not correspond to the IP address of
controller, or if the LAN cable is not inserted properly.
To check if the PC and controller are connected properly, follow the steps below.

Input [cmd] from [start] menu.
> Following screen will appear.

INRT  TIV BRIV 91T zofe v

|

RE—HIIRFRER

- avvF 707+
77Y

77 .

vk Jov7k
B VS2015 A MSBuild ®IYVE 7OV > 77
M Visual Studio 2005 JYYF JOY Tk >

B V52015 x64 Native Tools IV F 70
Ir ’

HEBLY Web £185%R

B
EEELLTET

4 o

TrANDIEFERC

il
P emd - #5550 0 > B AI-MISEVRBENT

B 59 N-IEVRHTS

£ emd
Select command prompt.
> Following screen will appear.

Input the UP address on the controller as following example “ping 192.168.1.1".
& aNvF Jov T

Microsoft Windows [Version 10.0.17763. 1637]
(c) 2018 Microsoft Corporation. All rights reserved

C:¥Users¥1247233>ping 192.168.1. 1.

The following message indicates that your PC and controller are not properly
communication.

Make sure that the LAN cable is connected properly and that the IP address of the PC
corresponds to the IP address of controller.
& INVF FOy T

icrosoft Windows [Version 10.0.17763.1637]

(c) 2018 Microsoft Corporation. All rights reserved.
‘¥Users¥1247233>ping 192.168.1.1

LTWET 32 /84 FDTF—4:
Time out error

=0, 8% = 4 (100% DIEX).
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1.3 Communication setting for the robot controller

1.3.2

TCPIIP setting in case of FD or CFD+Smart TP

This section describes how to make the TCP/IP settings in the robot controller. It describes operations when
using an FD/CFD robot controller and a Smart TP. For details when using a Compact TP with a CFD robot
controller, please refer to the next section.

g’,’,’l y
288
(LI

yyy

I ITTT7
(TITTTY
77

=/

3 E) ‘0 Select the TEACH mode.

E Select the EXPERT mode for the operator class by entering the command "R314
[Enter] [Enter]".

Ban Y

R

B Select <Constant setting> — [8 Communication] — [2. Ethernet] — [1 TCP/IP].
%’Q >> Setting screen of TCP/IP appears as shown below.
Constart
Setting 8 TCR/P
DHCP client @ Disabled  © Erabled
Computer Name
IP Address T T T )

Subnet mask E ljl m E

Default sateway

LI T
CMS server 1 l:l l:l l:l l:l
C ]
LI P T ]

DNS server 2
DNS server 3

—E Set the parameters.

IP address 192 168 1 1
Subnet mask 255 255 255 0
ﬁ —E When the setting is completed, press f12 <Complete>.

Complete

—@ To enable the new settings, restore the power of the robot controller.
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1.3 Communication setting for the robot controller

1.3.3 TCPIIP setting in case of CFD+Compact TP

This section describes how to make the TCP/IP settings in the robot controller.
It describes operations when using a Compact TP. For details when using a Smart TP, please refer to the
previous section.

START "B Open [START / MENU] - <SETTINGS> - <TCP/IP> menu.
>> "TCP/IP" setting screen is displayed.

MENU * M E N U * T C P / 1 P v 3 . 0 7
Tle=— < 1 P A ddr e s > 0 0 O 0 0 O 0
S u b M a s k o 0o o . 0 0 O . O
» ENTER > [ 1 1] E X E C U TE [ 2 1] RETURN
—E Set the cursor to "IP Address" and press [ENTER].

» ENTER >>"|1"is displayed at the prompt.
Tl * M E N U *x T C P / I P v 3 . 0 7
< 1 P A d d r e s > o 0o o . 0o 0 O . O
S u b M a s k 0 0 O 0 0 O 0

> T 1

‘B Input the 1st byte of the IP address (0-255) using the numeric keys and press
[ENTER].
(Now, "192" is inputted)
>>"|1 192" is displayed at the prompt.

* M E N U x T C P / 1 P VvV 3 0o 7
< I P A d d r e s > 0 0 O 0 0 O 0
S u b M a s k 0 0 O 0 0 O 0
> 1 1 1 9 2
Press [ENTER].
ENTER >>"|2" is displayed at the prompt.
* M E N U x T C P / 1 P v 3 . 0 7
< I P A d d r e s > o 0o o . 00 O . O
S u b M a s k 0 0 O 0 0 O 0
> I 2
‘B Repeat F and B to input to the 4th byte and press [ENTER].
ENTER >> The inputted address is displayed as "IPAddress".
* M E N U * T C P / 1 P v 3 . 0 7
< I P A d d r e s > 1 9 2 0 3 1 0
S u b M a s k o 0o 0o . 0 0 0o . O
> [ 1 ] E X E CUTE [ 2 ]J] RETURN
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T
ENTER

1.3 Communication setting for the robot controller

Set the cursor to the "SubMask (Sub net mask)" and press [ENTER].
>>"|1"is displayed at the prompt.

A

* M E N U

d

*
d

T C P

r
)

e
k

S

/
>

I

co<L
o ww

o - -

oo

Input the 1st — 4th byte in the same way with the IP address and press [ENTER].
>> The inputted values are displayed at the "SubMask".

* M E NU * T GC P / 1 P v 3 . 0 7
I P A d d r e s 1 9 2 0 3 1 0
< S u b M a s k > 2 5 5 . 2 5 5 . 2
> [ 1 1] E X E CUTE [ 2 1] RE TURN
Press right cursor key.
>> The setting value of the cursor position is displayed in scroll.
* M E N U x T C P / 1 P v 3 . 0 7
I P A d d r e s 19 2 o 3 1 . O
< S u b M a s k > 5 . 2 6§ 5 . 0 0 0
> [ 1 1] E X E CUTE T 2 1 RE TURN
Press [FN / 1]. A message like the following screen will be displayed.
* M E N U * T C P / I P v 3 . 0 7
I P A d d r e s i 9 2 . 0 3 1 . O
< S u b M a s k > 5 2 5 5 . 0 0 0
> P I e a s e P o w e r o f f

To enable the new settings, restore the power of the robot controller.
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1.3 Communication setting for the robot controller

1.3.4 TCPIIP setting for the PC

This section describes how to make the TCP/IP settings in the PC.
(Here we will set Windows 10 as an example but the details depend on the OS version)

From the Start menu, select [Windows Settings] - [Network and Internet], and click [Change
adapter options].
>> The following screen will be displayed.

e l=]rE=]
@Qv‘ & b Control Panel » Netwerkand Internet » Network Connections k ~ [ 4| [ Search Network 2|
Organize »  Disable this network device  Diagnose this connection Rename this connection  » B 0 @
- Local Area Connection
nachi-jp.local
& Intel(R) PRO/1000 MT Network C...
Select [Ethernet] and right-click the mouse.

>> The following screen will be displayed.

(E=8EoE ==~

@U-H\ » Control Panel » Network and Intemet »+ Network Connections » - [ 4 ][ Search Network

Organize ¥ Disable this network device  Diagnose this connection  Rename this connection

L" Local Area Connection

M
WX nachidjplocal @y prcap
T A

Status

Diagnose
@ Bridge Connections

Create Shortcut
Delete

& Rename

%) Properties
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1.3 Communication setting for the robot controller

Click [Properties].
>> The following screen will be displayed.

;‘-‘; Local Area Connection Properties @

Networking

Connect using:

l_-? Intel(R) PRO/1000 MT Network Connection

This connection uses the following items:

% Client for Microsoft Networks

3Bl Trend Micro NDIS 6.0 Fiter Driver

SQOS Packet Scheduler

gﬂle and Printer Sharing for Microsoft Networes

[ - Intemet Protocol Version & (TCP/IPvE)

4. Intemet Protocol Version 4 (TCP/IPv4)

i Link-Layer Topology Discovery Mapper 140 Driver
wiu Link-Layer Topology Discovery Responder

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse intenconnected networks.

[ ok |[ cancel

Select the [Internet protocol (TCP/IP)] and click the [Properties].
>> The following screen will be displayed.

Internet Protocol Version 4 (TCP/IPwd) Properties 7 |[=

General

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

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

IP address: 10 .102. 5 .109
Subnet mask: 255 . 255 .255 . 0
Default gateway: 10..102 . 5 .29

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server: w27 o1

Alternate DNS server: 10 .102. 5 .78

[T validate settings upon exit
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1.3 Communication setting for the robot controller

IP address =192 168 1 2, Subnet mask=255 255 255 0
(The other settings are not necessary.)

Internet Protocol Version 4 (TCP/IPv4) Properties | 7 | &3 |

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 IP settings.

() Obtain an IP address automatically

(@) Use the following IP address: ’
IP address: 192 .18 . 1 . 2 "

Subnet mask: 255 .255 .255. 0
Defauit gateway: [ - - ]

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

Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

[ oK ][ Cancel ]

(NOTE) Before changing these parameter, memorize the settings and after using FD
on Desk, please, make the setting

@ Click the [OK] button. And then click [OK] and [Close] in the next screen to finish the setting
screen.

Shutdown the PC and then turn ON the power again.
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1.4 Basic operations

1.4 Basic operations

141 Operation flow

Start up the FD on Desk Il operation screen using the following procedure.

Start the FD on Desk

Use a project file to
manage operation files
together.

Edit a program, user

task, or global function.
Editing
Simulate a program.
Simulation
. Select "Remote screen
Online display" or "Remote
operation".

|| Close the project ||

Fig. 1.3 Operation flow
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1.4 Basic operations

1.4.2 Starting and terminating FD on Desk I

This section explains how to start and terminate FD on Desk II.

I How to start the FD on Desk
—n Execute the shortcut on the desktop.

I How to terminate the FD on Desk

—ﬂ Click the icon as shown in the figure.
>> The following Options input screen is displayed.

Recent Files

Open(Q)...

H Save(s)
‘ﬂ Savehs[a)..

Jﬁ Close(Q

"B Click [Exit].
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1.4 Basic operations

1.4.3 Creating a new project or opening an existing project
This part explains how to create a new project or how to open an existing project.
Also, when loading a project, when the display language selection at the time of turning on
the FD is not Japanese or English, it may not be able to be read correctly.
This happens when double-byte characters are included in the data name or the path to the
place where the data is located.

| Creating a new project

N

Press the icon for creating a new project in the tool bar.

[] Create new (Ctrl+N)
‘ Remd Create new document

Robot operation 4% Robot operation pan

—E Set the project name.
>>|nput the project name.

Please enter project name =

—E Add a controller.
>> Use either of the following procedures.

Select Ribbon, Project, then Controller, and click "Add",

FELLEL] T
Remote screen display || & Project [_'-] (7] virtual FD *= Add || Al Backup
Robot operation 4% Robot operation panel L Virtual ROBOT X Del @ Restore
Other
panel Status bar

or

Select Docking panel, then Project tree, right-click the mouse on "New project”, and click
"Add controller".

Project tree f X

:+ Add controller =
IIIIIIIIIIIIIII:

Update

You can also add a controller by copying the WORK folder in Explorer through
drag and drop operation.
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1.4 Basic operations

I

Select a WORK folder.

>> The following Options input screen is displayed.

Browse For Folder @

Select WORK folder

RESUME <

4 WORK

A_APPLICATION

AUTOCAL

LOG

PLC

PROGRAM

Undo

LIMIT S

m

[Make New Folder ] [ 0K l [ Cancel ]

After selecting the WORK folder, the following screen will be displayed.

Select model X

(®FD
Ocro

Please select the model of the work to be added.

When an existing work is selected, move to 4.

When a new folder is created or an empty folder is selected,
>> The following confirmation dialog box will be displayed.

FD on Desk T

E3

When Yes is selected, download the work from the FD/CFD robot controller.
>> The following Options input screen is displayed. Enter the IP address of the robot controller.

[ Ok H Cancel ]

Pleasze enter IP address @

>>The following confirmation dialog

When No is selected, memory format operation is performed using Virtual FD.

box will be displayed.

FD on Desk I (23]

l ,  Proceed to format function. Is it OK?

[ ok || cancer |

For details, refer to the instruction manual “Memory format procedure”
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1.4 Basic operations

A new project will be created.

>> The following Options input screen is displayed

Edit

me
Remate screen display.
Robot operation

=3 New project
PN i o
S8 UNITL(MZO7L-01)
123 Program
433 Pose
123 USERTASK
3 puBLICING

) Virtual F.

k. Project

Robot operation panel

& Project
name New project
Path

& Controller
Cortrollerl  New folder (2). .

Y b )

= + add |, il Backup

A Virtual ROBOT || X Del || ) Restore
Other ont
panel - || [7] Status bar seiting

Variable Coordinate Comment

Position variable

| prope..

Click the icon as shown in the figure, and click "Save As ...".
Alternatively, click the save button in the quick tool bar.

Recent Files

Open{J]...

H Save(§)
| agEsssnEEEREEnE
SaveAs(Al. :

J Close(Q)

Select a "save location"”, and set a file name.

D Save As
——
@U"E' » Computer b Local Disk (C) » = \é, |[ Search Locat Disk () 2l
Organize v New folder g= - @
il RecentPlaces  *  Name % Date modified Type
|| inetpub 6/22/20171:21 PM  File folder
9 Libraries Z i
5o . || Perflogs 7/14/200911:37 AM  File folder
5 Documents
I Program Files 12/28/2017101 PM  File folder
. e temp. 6/22/2017117 PM  File folder
[ ity
g V‘d e ) Users 1/5/2018908 AM  File folder
ideos
Z| 1 Windows 10/30/20171:01 PM  File folder
% Computer
€ Network
I~ [F I r
File name: hd

Save as type: | DAP Files (":dap)

B

# Hide Folders

When a project is saved, you can operate easily next time by using "Open an

existing project".
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1.4 Basic o

I Opening an existing project

" Click the icon as shown in the fig

j Ry t Fil
| New(h) ecent Files

CEE R R R RN RN NN ]
-

.0

"H Click "Open" to select a file.

D Open (==l
——,
@U-\&, v Computer » Local Disk (C) » carch Local Disk (C )
Organize +  Newfolder
M Favorites Hlarne) Type
B Deskiop inetpub File folder
& Downloads PerfLogs File folder
% Recent Places Program Files File folder
temp File folder
w4 Libraries Users 1/5/2018 9:08 AM File folder
[¥ Documents ~ [% Windows 10/30/2017 L0LPM  Fille folder
&) Music
&) Pictures
Videos
1% Computer
€ Network | m, I o
File name: + [ DAP Files (*.dap) -

Db | e
e ||/t virtwar rogoT || X 0er || 4 R
omer | Robot operaton panel
» et

anel~ || (V] Status bar
— o ©

i ]

5 /23 USERTASK
3 pusLICING
=] USRPROCING
(A Constant setting
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1.4 Basic operations

1.4.4 Project tree panel

This section describes the project tree panel.

—ﬂ Select Docking panel, and if nothing is displayed, click Project tree.
>> The following screen will be displayed.

Project tree
=-E5 Mew project pontrotie
£ %= WORK Unit
=8 UNITL(MZ07L-01)
-3 Program
..... 1 MZ07L-01.000
..... ] Mzo7L-01.001
..... ] Mzo7L-01.100
..... o MZ07L-01.300
..... J Mz07L-01.310
..... ] Mzo7L-01.410
..... ] mMzo7L-01.700
..... 1 MZ07L-01.1100
..... _] MZOTC-0T.5000
..... ] mzo7L-01.5001 Pose list
E-43 Pose
..... ] mzo7L-01-P.001
..... J Mz07L-01-P.002
..... _'| MZ0ZL-01-P 003
1423 USERTASK USERTASK list
.| ] USERTASK.001

Program list

Program

...... 1] USERTASKIO04

S N USERTASK.530 PUBLIC.INC

..... 2 PUBLIC.INC
..... =] USRPROCINC

|4 Constant setting USRPROC.INC

Meaning of each icon (robot program, pose file, user task icon) is;
.--File in which only text exists

] --File in which only binary exists

_I---File in which both text and binary exists

For details on each term, refer to the section of the robot language in the FD controller
instruction manual.
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1.4 Basic operations

—E Right click menu of Controller
Delete
Project tree n X Delete a controller.
_ . Update
E‘" New rDJECt Update to the latest.
EI'TS WORK Data transfer
- Refer to “1.4.10 Transferring
X | Delete Data’
Update
..... Data transfer
----- [z USHPROHING
Lg Constant setting
'€ Right-click menu of Unit
: Update
=
Project tree 4 Update the unit data.
-8 New Project Data transfer
; Refer to 1.4.10 Transferring data.
-8 WORK
=8
Data transfer
3 U
[z PUBLIC.INC
2] USRPROC.INC
.74 Constant setting
n Right-click menu of Program list and USERTASK

list

Project tree o x
El-- Mew Project
™= WORK
=- 8 UNITI(MZ07L-01)
.23 Pose |52 Add
-4Z3 USERTASK Update

[z PUBLIC.ING
-] USRPROC.
|74l Constants

Data transfer 4

Add

Add a program.
Update

Obtain the latest file details.
Data transfer

Refer to “1.4.10 Transferring data”.
Compile all

Refer to “1.4.6 Editing a program”
All decompile

Refer to “1.4.6 Editing a program”
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1.4 Basic operations

g

'Imht-click menu of Pose list

Project tree a3 X
El-- Mew Project
-8 WORK
|_:_|‘ UNITT{MZO7L-0T)
=3 Program

-3 USERTA
..... = puBLIC.
..... =4 UsreRC

{4 Constar]

Update

Data transfer

Update

Obtain the latest file details.
Data transfer

Refer to “1.4.10 Transferring data”.
All decompile

Refer to “1.4.6 Editing a program”

Right-click menu of Pose list

Project tree 1 x
=-E8 New Project
=™ WORK
=8 UNITI(MZ07L-01)
{ -3 Program
423 Pose Open
a USERTASK] Update
=3 puBLICIN -
.-l:] usrPROC
i..[Z Constant s Data transfer s
Decompile with specified format 4

Open

Display a program in Editor.
Update

Obtain the latest file details.
Delete

Delete a program.
Data transfer

Refer to “1.4.10 Transferring data”.
Decompile

Refer to “1.4.6 Editing a program”
Decompile with specified format

Refer to “1.4.6 Editing a program”

K

mht-click menu of PUBLIC.INC
a x

Project tree

=8 Mew Project
=-™15 WORK

=@ UNIT1(MZO7L-01)
.23 Program

PUBLIC.IM

423 USERTASK

..... AEEE oo

..... =J UsRPR

| Consta

Update

Data transfer 4

Import

Open

Display a program in Editor.
Update

Obtain the latest file details.
Data transfer

Refer to “1.4.10 Transferring data”.
Import

Import settings from an Excel file.
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1.4 Basic operations

B Right-click menu of USRPROC.INC

Project tree o ox PUBLIC.INC/ USRP‘ Op_en . .
=& New Project Uli))lzglta;y a program in Editor.
=18 WORK ) , :

& Qi UNITI(MZ07L-01) D(Z:):?;n the latest file details.

Delete a program.
Data transfer
Refer to 1.4.10 Transferring data.
Decompile with specified format
Refer to “1.4.6 Editing a program”

=] PUBLIC.INC

_____ ﬁj Cor Open
Update

Data transfer 3

Decompile with specified format 4

About update.

When adding items (program - pause - user task) directly with Virtual FD,
top items (program list, pause list, user task list, controller) by clicking update, items will be
added to the list. Also, if you edit items directly with Virtual FD, the contents will be reflected
by updating. For the program, the contents are reflected even by closing the editor and
reopening it.
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1.4 Basic operations

1.4.5

Setting the IP address

This section describes the setting for the IP address for connecting to the FD/CFD robot controller.

N

Click Docking panel, then Property.
>> The following screen will be displayed.

Property x
e
= Project -
name Mew project i
Path
= Controller =3
= Controller1 WORK, , C#Users...
Controllern...  WORK
IP address 172.31.192.214 |
WORK C#¥lsers¥1247233.

Set the IP address.

Click the icon as shown in the figure and click "Save".

Open(Q)..

E SaveAs(A)...

__T Close(Q

H Save(s) .

s Ahework1 2224t dap

If the IP address is set, it becomes possible to use the following functions;
- Remote operation of the FD/CFD robot controller (online)
- File transmission to and reception from the FD/CFD robot controller (FTP communication)
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1.4 Basic operations

1.4.6 Editing a program

For details on robot language programs, refer to the section of the robot language in the FD controller
instruction manual.

| Newly creating a program

—ﬂ Select Docking panel, then Project tree, and right-click the "Program"” folder (the name
differs depending on the robot type)".
>> The following screen will be displayed.
Project tree ®
a-- Mew project
- WORK
= Q UMNITL{MZ07L-01)
: @=-3 .
23 P 33 Add

53 USER| | Update

"B Click [Add].
>> The following screen will be displayed.

Mew program number @

oK ][ Cancel ]

—E Set a program number for a program to be newly created and press [OK].
>> A program will be newly created.

Project tree x
=8 Mew project
- ®% WORK
= ﬁ UMITL (MZ0OTL-01)
: El a Program

B viz07.01 0

1 wa7n71 .01 20
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1.4 Basic operations

| Selecting a program

—n Select Docking panel, then Project tree, and click the "Program” folder (the name differs

depending on the robot type)".

>> The program list will be exploded.
Project tree x
=8 Mew project

-2 WORK
2§ UNITL(MZ07L-01)
: Ela Program
- [} mzo7L-01.000

-] mzo7L-01.001
-] mzo7L-01.100

N 117071-01.300

1 KA7nTI 1 210

"B Click the program you want to edit.
>> The program (in the robot language) will be displayed.
MZO7L-01.100 x |

If there is no robot language file for the program, the program is automatically
compiled to create a robot language file.
@ Select Ribbon, then Edit, and click "Display", then "Title" to display multiple windows
together.

Remote screen. display 1 = 4 Paste S0 Allselect | 34 Find 1 || Tile é G
‘:"é L atarataratara| o
L [

Robot operation & Cut  [EUndo 24z Replace
MNew Save _ Compile Rec
=5 Copy =4 Redo
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1.4 Basic operations

| Editing a program

B Record function instructions.

"0 Input an instruction.
>> Input an instruction in the following screen.

MZOT7-01.003*

SEA
SEAMANG

SEAMEMD
SEAMOV

When a character is input, the names of recordable instructions containing that
character will be displayed in the input support dropdown list.
Move the cursor up and down to select the desired instruction and press [Enter].

—E Select Docking panel, then Function List, and double-click the desired command.
! Function List =

-~

Fid COMMAMD o

FMO84  IMPPL
FMOE5  IMPPM
FMO85 FCASEM
FMO87 FCASE
FMO83 FCASEEMD
FMO90 GOTO
FMO81 GOSUB
FMO92  EMD
FMO24 GETPELR
FM0O85 CHGGUM
FMOSE  USE
FM0O29 REM
FM100  SETO
FM101  PRIMT
FM102 CALLPR
FM103 CALLPRI
FM104 CALLPEM

FN105

FM106 CALLREBT

4 | (111 3

>> Recording automatically will start in the cursor position.

MZ07-01.003* x |

For a command requiring a parameter, the parameter's initial value will be
recorded.
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1.4 Basic operations

H Copy multiple lines,

—I] Left-click the mouse, or perform Shift+Cursor operation to select multiple lines.
MZ07-01.003* MZ07-01.001 =

REM "Main"
SPDDOWN

JMPPI Drigin_Fietrun,iMweH omePosition
CALLP Initi:

L T T TR E T R ET Y FTNLT ST TR LT AT Al

REM "**

—E Right-click the mouse and select "Copy".

&  Find(H) Ctrl+F
& | Cutm Ctrl=X
E3 | CopylQ) Ctr+C &
& Paste(R) Ctrl+V
0 select alljy) Ctrl+&
=

You can also copy by clicking "Edit", then "Copy", after selecting Ribbon, then
Edit.
The short-cut keys (Ctrl+C) can be used as well.

B Paste the copied lines.

—ﬂ Right-click the mouse and select "Paste".

34 | Find{H) Ctrl+F
& | cutm Ctri=X
E% | CopyiQ Ctrl=C
| PastelF) Ctrl=V 1
=0 select allfa) Ctri=A
=

You can also paste by clicking "Edit", then "Paste", after selecting Ribbon, then
Edit.
The short-cut keys (Ctrl+V) can be used as well.
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Bl Cut multiple lines.

—I] Left-click the mouse or perform Shift+Cursor operation to select multiple lines.
MZ07-01.003* MZ07-01.001 =

REM "Main"
SPDDOWN

JMPPI Drigin_Fietrun,iMweH omePosition
CALLP Initi:

] E I T T Y YT R T T EYTTTETET R LT ET LT TR T R LT R T Al
] L

—E Right-click the mouse and select "Cut".
# | Find[H) Ctrl+F

& cutm T Ctri=X

=g | Copy(C) Cirl+C
[  Paste(P) Ctri+V

E5 | select allja) Cirl=A

&  Undo(U) Ctrl+Z

You can also cut by clicking "Edit", then "Cut", after selecting Ribbon, then Edit.
The sort-cut keys (Ctrl+X) can be used as well.

Bl Restore the previous state.

—ﬂ Riﬁht-click the mouse and select "Undo".

&34 | Find(H] Ctrl=F
& | Cutm Ctri+X
23 | Copylq Ctrl+C
[ Paste(P) Ctrl+V

=0 select alljn) Ctrl=A

E=  Undo(u) Ctri+Z

T

You can also undo by clicking "Edit", then "Undo", after selecting Ribbon, then
Edit.
The sort-cut keys (Ctrl+Z) can be used as well.
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H Redo the previous state.

—I] Right-click the mouse and select "Redo".

4  Find(H] Ctrl=F
& | Cutm Ctrl+X
=% | CopylQ) Ctrl=C
[ Paste(P) Crl+V
5 select allja) Ctri=A
B | Undaoju) Ctri+Z
&5  RedolR] Ctrl+Y
You can also redo by clicking "Edit", then "Redo", after selecting Ribbon, then
Edit.
The sort-cut keys (Ctrl+Y) can be used as well.
B Selectall.
—ﬂ Right-click the mouse and select "Select all".
34  Find{H) Ctrl+F
& | Cut(m Ctrl+X
23 | CopylQ) Ctrl+C
[ Paste(P) Ctrl+V
wis[h | Select allja) Ctrl+Az
e sssssssssssssssssssmnmnnmnal
[ Undo(U) Ctrl+Z
=5  Redo(R) Chrl+¥

You can also select by clicking "Edit", then "All Select", after selecting Ribbon,
then Edit.
The short-cut keys (Ctrl+A) can be used as well.
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W Conduct a search.

—ﬂ Select "Edit", then "Find" after selecting Ribbon, then Edit.

Remote screen display | Paste E15 All selent i 34 Find 2 Tile
H .
i

sammammnn
& Cut [ Undo a: Replace

Mew Save _ i Record
53 Copy =i Redo

The short-cut keys (Ctrl+F) can be used as well.

‘B Typein the "String" field.

Robot operation

Find
String Full text search [
CallProd|
|:| Case-sensitive
[T search by word

[T Use regular expression

[ Find ] [ Cancel

Keep the candidate selected so that the field can be assumed to be filled with a
search string.

—E Press "Find" to conduct a search.

Select the "Full text search" checkbox to search all programs.
Double-click the target in the full text search result to jump to the section where the target

exists.

[ »

Mo. Program name  Line Contents

MZ07L-01-4.100 CallProc Pick() ‘
MZOTL-01-A.100 CallProc Place() 1
MZ07L-01-A100 CallProc Pick2()

MZ0TL-01-4.100 CallProc Placel()

MZ0T7L-01-A.300 callproc Count()

MZOTL-01-A.310 CallProc Count()

MZOTL-01-A410 CallProc LocalMum(])

USERTASK-A530 CallProc outsig_reset() -
[ 1] | 3

A O m] hoLn = L kA
bn = &= W o =l L
[m
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Bl Replace text.

N

Select "Edit", then "Replace” after selecting Ribbon, then Edit.

Remote screen display. || j I I (34, Paste. 1 AN select | # Find || Tile || é ®
gEEEEEEEE®E
w Al

Robot operation & Cut [BUndo 1 e RepEace:
Mew Save . sammmmnmng Compile Record
55 Copy &l Redo

The short-cut keys (Ctrl+H) can be used as well.

—

B

Type in the "Source string” and "Destination" fields.

Replace @
Source string Full text replace [
|
Destination
|:| Casze-sensitive
| search by word
[ Search for the next ] Replace
Skip the file [ Replace all

Keep the candidate selected so that the "source string" field can be assumed to
be filled with a search string.

k:

Click "Replace all" for replacement.

Select the "Full text replace" checkbox to search all programs.
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I Compile a program.

" Select Ribbon, then Edit, and click "Compile".

. »
Remaote screen.display 1 i I |, Paste Sk Allselect | 33 Find Tile ||z é | ®
| B
A

Robot operation &4 Cut [BRUndo 24 Replace

Mew Sawve 3 =Compile Record
=5 Copy | Redo
/ :.-Lr--n- RECD
Select Program, Pose, and USERTASK together, and click Compile all for them.
When this operation is performed, all the contents in these folders will be compiled together.
Project tree *
=8 Mew project
2= WORK
2§ UNITL(MZ07L-01)
E-E3

Data transfer #

Compile all

_____ 3 ,

..... [] mzo7L-01.700

—E The compile process is completed normally.
>> The following screen will be displayed.

h Cormpilation is complete.

"B The compile process is completed with an error.
>> The following screen will be displayed.

Compile failure @

[MZO7L-01-A. 100] -
5 CallPrc Place() E18 A command cannot be recognized.
Total 1 error(s)
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"B In the following option items, if “Keep program be in a before-compile state while editing” is
checked, the program compile confirmatin dialog window will appear after the program save
confirmation dialog window when trying to close the program under editing operation without
saving it before compile operation.

Put the check mark on the “Keep program be in a before-compile state while editing”
Option setting X

Program

Cption

[ Decompile automatically before opening robot program
[ Decompile automatically before opening pause file

[ Decompile Automatically before opening user task
_—e e e e . e . .
I_|:| Keep program be in a before-compile state while editing I
_-—em e o o o e e e .

If “Yes” is clicked in the program save confirmation dialog window, the compile confirmation dialog
will appear.

Save confirmation dialog window Compile confirmation dialog window

o Do you want to save the project you are editing? o Do you want to compile the program (MZ07L-01.000)7

[— =)

| Yes No Yes No

L= =
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| Reverse compile a program

In the FDonDesk2, it is possible to execute a Reverse compile for a program.
See the manual of “Robot language”, “Chapter 4 Compiling programs”, “4.2 Reverse compiling” also.

o

IMPORTANT

In case of a MOVEX command of encoder value format (a MOVEX recorded using the [REC]
key) can be converted to the designated output style when performing the reverse compile.

If the reverse compile is executed for the MOVEX recorded in the joint angle or the machine
coordinates (rectangular coordinates), or the program that compile was executed once in the
past, the reverse compile will be executed with the format that was used when the MOVEX
was recorded in spite of the designated output format.

—ﬂ Select “Reverse compile output type”
Rer pla % By J 5P select | 34 Find

2T % |k
. = [ ]
Comp 5= Decompile | :
2Output Format = || m

B MovExx

23: Replace

Project tree 3% [ mMovEx.
=8 New Project [&, movEx-E

o

The expression method of each output format is listed as below.

Output format Expression of the posture
MOVEX-X TCP coordinates and angle (X, Y, Z, roll, pitch, yaw)
MOVEX-J Joint angles (positions) (J1,J2, ..., J6)

MOVEX-E Encoder values (E1,E2, ... , EB)

—E If both text data and binary data exist]

ce nx MZ07L-01.000,~  MZ
New Project By the following optional settings, it can be
['8 WORK selected whether the reverse compiled is

UNIT1(MZO7L-01)
Program

text.

A mzo7 Open
Pose Update
USERTASK

& pueLICINC
2] USRPROCIN
[ Constant sett

Delete

Data transfer

decompile

Decompile with specified format

[In case of check OFF]
When displaying the text, automatic reverse
compile will not be executed.

executed automatically or not when displaying the

Option setting
Program
B e e - — —
[ Decompile automatically before openine robot program
I ] Decampile automatically before opening pause file
[]Decampile Autamatically before opening user task

] Keep program be in a before—compile state while editing

If the project tree is updated after editing the
same program using the VirtualFD, the
displayed contents of the text keep the contents
before editing the binary data.

In this case, because the automatic

reverse-compile is not executed, please execute

the [Reverse compile] in the right-click menu to
perform the reverse compile.

[In case of check ON]

When displaying the text, automatic reverse
compile will be executed.

If the project tree is updated after editing the
same program using the VirtualFD, the displayed
contents are the same with the contents of the
edited binary data.
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1.4 Basic operations

text data exist

ee ax MZO7L-01.000

New Project 1 Because there is no binary data, the “decompile” is
¥ WORK not executed.

=i UNITI(MZO7L-01)

Ba Program == =
EEs N 1207101000

Update
Delete

Data transfer

Decompile with specified format

Only binary data exist]

e o =
New Project A Despite the option setting, the “decompile” is
@gGRK automatically executed with the designated output
-8 UNITI{(MZ07L-01)

223 Program format.

- L[] Mzo7L-01.000

(23 USERTASK
..z] PuBLIC.INC
-2 USRPROC.I

Update
Delete

Data transfer

r decompile |

Decompile with specified format

In case of MOVEX that is recorded with the [REC] key (= Encoder value format MOVEX),
The data is displayed in the editor by following the “Output format of the reverse
-compile)”

MZ07-01.001

[MOVEX-J]
MZ07-01.001 x |

[MOVEX-E{

I

MOVEX-X
MZ07-01.001 x

[Reverse compile with format]
It is possible to execute the reverse-compile by selecting the “Reverse-compile with
format” from the right-click menu.

3‘ UNITI{MZO7L-01)
=&

Program

23 USERTASK

Delet
-z PUBLICING .

- e e e e .
Data transfer »

decompile

Decompile with specified format bk MOVEX-X

MOVEX-J

MOVEX-E

Function Lis:
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—E [Reverse compile all]
It is possible to reverse-compile the all programs in the designated folder

Project tree . M
=28 New Project
=15 WORK
- Q@ UNIT1(MZO07L-01)

& Er—
i 1| By | Add

Data transfer k

Compile all. .

All decompile
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| Display posture file (pose file)

For details of the posture file (pose file), please refer to the instruction manual “Robot language”.
In FDonDeskll, it is possible to display the posture file with the text format (Read Only).

When editing pose file, it is available on robot controller.
It is possible to edit pose file by utilizing the remote operation of FDonDeskll. (Please refer to

the section of remote operation.)

—ﬂ When opening a posture file, “ReadOnly” is displayed in the tab.

MZ12-01-P.001 [ReadOnly] x |

‘501 PRE.M
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1.4.7 Editing a user task program

For details on user tasks, refer to the section of user tasks in the FD controller instruction manual.

| Create a new user task program.

—n Select Docking panel, then Project tree, and right-click the mouse on "USERTASK".
>> The following screen will be displayed.

Project tree X
=28 Mew project
- = WORK
=@ UNITL(MZ07L-01)
: E Program

"H Click "Add".
>> The following screen will be displayed.

Mew program number @

Ok ][ Cancel ]

—ﬂ Set a program number for a program to be newly created and press [OK].
>> A program will be newly created.

Project tree b
E|-- Mew project

=% WORK

=@ UNITL(MZ07L-01)

@23 Program
E Poze
=23 USERTASK

.| USERTASK.001
1] USERTASK.004

I USERTASK.D22

-
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| Select a user task program.

—n Select Docking panel, then Project tree, and click "USERTASK".
>> The user task program list will be exploded.
Project tree X
=-E8 Mew project
=™ WORK

-8 UNITL{MZ07L-01)
a Program
a Poze

=3 USERTASK

______ ] USERTASK.001

~.[1] USERTASK.004

R N USERTASK.022

] USERTASK.530

—ﬂ Click the user task program you want to edit.
>> The program (in the robot language) will be displayed.
MZ07L-01.100 / USERTASK.022* ]

n Data Send”

If there is no robot language file for the program, the program is automatically
compiled to create a robot language file.

| Edit a user task program.
Refer to "Edit a program." in 1.4.6 Editing a program.

I Compile a user task program.

Refer to "Compile a program." in 1.4.6 Editing a program.
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1.4.8 Editing a global variable (PUBLIC.INC)

| Select a global variable.

" Select Docking panel, then Project Tree, and click "PUBLIC.INC".
>> Global variables will be displayed.
Project tree a x MZ07L01.000 | MZ07L01.001 | MZ07L01100 | MZ07L-01300 ~ PUBLICINC x
-8 New project
-8 WORK
5. UNITL(MZ07L-01)

PUBLIC.INC
USRPROCINC

| Edit a global variable.
Refer to "Editing a program"” in 1.4.6 Editing a program.

The data will be displayed in the PUBLIC.INC docking panel window.

PUBLICINC x

Varnable Type

G_intWorkType INTEGER i
G_intMotionCode  INTEGER

G_intStage INTEGER
G_intSlot INTEGER

G_intStageMow INTEGER

G_intRecipeMo INTEGER
CheckIn5afeflag INTEGER
G_int5peed INTEGER
G_bolVirtualMode  INTEGER
G strivlsg STRING i

E Property Qi heRis
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1.4.9 Editing a global function (USRPROC.INC)

| Select a global function.

" Select Docking Panel, then Project Tree, and click "USRPROC.INC".
>> Global variables will be displayed.

Project tree 2 x MZO7L01.000 | MZ07L01.001 [ MZ07L01.100 | MZ07L01300 | PUBLICING USRPROCINC
E|-- Mew project
=-"T3 WORK NTEGER

2§ UNITL(MZO7L-01)
| @423 Program

@i Pose

(53 USERTASK

& puBLICING

: USRPROCINC
1:] Constant setting

| Edit a global function.
Refer to "Editing a program" in 1.4.6 Editing a program.

By recording "@(a comment)" using a comment in a global function, it can be displayed as a
comment in the USRPROC.INC docking panel window.
USRPROC.INC b4

Mame of the function Cemment i
SUM

ufl

uf2
GUP_test
AAA

BBE
Pickll
Placell
Pickl2
Placel2
Pointl
Pick 2

ﬁvPrc-perty 0l-]nlaniy (e USRPROCINC

m

I compile a global function.

Refer to "Compile a program.” in 1.4.6 Editing a program.
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1.4.10 Transferring data

This section explains data transfer.

I Transfer data to the controller.

—n Select Docking panel, then Project tree, and right-click the mouse on the desired item.
>> The data transfer sub-menu displays transfer direction options.

Project tree +# X BRPROCINC
EI-- MHew project

=-®1% bp_test?
=8 UNITI{MZ07L-01)

53 | Add
Update

Data transfer * PC -»= Controller

Controller -= PC

Compile all

PC -> Controller ... Transfer data from PC to the controller.
Controller -> PC ... Transfer data from the controller to PC.

>> The following table lists up transfer targets according to the selected item.

Item Transfer target

Controller All programs, posture files, user tasks, PUBLIC.INC with its
related files, and USRPROC.INC with its related files

Unit All programs and posture files for the selected unit

Program list All programs for the selected unit

Posture list All posture files for the selected unit

User task list All user tasks

Individual program Selected program

Individual posture file Selected posture file

Individual user task Selected user task

PUBLIC.INC PUBLIC.INC with its related binary files

USRPROC.INC USRPROC.INC with its related binary files

Depending on the transferring direction (PC to controller / controller to PC), the item that can be
transferred will differ.

Item Controller to PC PC to controller
Controller @) —
Unit O —
Program list O O
Posture list O —
User task list O O
Individual program O O
Individual posture file @) —
Individual user task @) O
PUBLIC.INC O O
USRPROC.INC O O

O : Possible/ —: Not possible

To execute data transfer from the controller to PC for an individual program,
posture file, or user task, the target file also needs to exist on the FD on Desk Il

side.
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| To display the confirmation message of file transfer

FD on Desk Il can display the confirmation message of file transfer in order to avoid the mis-operation.

Following procedure shows how to display the confirmation message when uploading the file only. When
uploading the file only, confirmation message comes depending on the existence of binary file. This is same for
robot program, pose program and user task program.

—n Select the program, and right click on “File transfer” — “PC — Controller”.

=8 UNIT1(MZO7L-
EM3 Program
[ mzo7L-0°

‘3 Pose Open

S USERTAGK  Update
Delete

14

Data transfer PC -> Controller

decompile Controller -> PC

»

Decompile with specified format

—E Following dialog message appears. Select “YES”. If “NO” is selected, file transfer is
canceled.

FD on Desk Il

Transfer the program to the controller.
Is it OK?

Yes No

—E If same file (program number) exists on both FDonDeskll and robot controller, following
message appears. If select “YES”, program file is transferred and overwritten. If “NO” is
selected, file transfer is canceled.

FD on Desk Il
The program already exists.
Do you want to overwrite?

Yes No
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Following procedure shows how to display the confirmation message when uploading the program folder.

—n Select the program folder, and right click on “File transfer” — “PC — Controller”.

=8 UNIT1(MZO7L-

Data transfer »

PC -> Controller
Controller -> PC

Compile all

All decompile
-] USRPROC.INC

—E Following dialog message appears. Select “YES”. If “NO” is selected, file transfer is

canceled.

FD on Desk Il

Transfer the folder to the controller.
Is it OK?

Yes No

If same file (program number) exists on both FDonDeskll and robot controller, following
message appears.

If select “YES”, program file is transferred and overwritten. If “NO” is selected, file transfer
is canceled.

If two or more same program exists, ['Apply the same processing to the next 1] (indicated
red frame) appears. If same answer for rest programs, please check the box. Dialog will
never appear again. If file transfer needs to be confirmed one by one, do not check the box.

Overwrite confirmation

MZ07L-01.001 already exists. Would you like to overwrite the new file?

D Apply the same processing to the next 1 + | Yes No
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Following procedure shows how to display the confirmation message when downloading the program file or
program folder. Confirmation message is displayed for each ascii file and binary file. This is same for robot
program, pose program and user task program.

—n Select the program file or program folder, and right click on “File transfer” — “Controller —
PC”.

£18 UNIT1(MZO7L-

Data transfer >

PC -> Controller
Controller -> PC

Compile all

All decompile
-] USRPROC.INC

—E Following dialog message appears. Select “YES”. If “NO” is selected, file transfer is

canceled.

FD on Desk Il

Transfer files from controller.
Is it OK?

Yes No

—E If same file (program number) exists on both FDonDeskll and robot controller, following
message appears.
If select “YES”, program file is transferred to FDonDeskll and overwritten.
If “NO” is selected, file transfer is canceled.
If two or more same program exists, ['Apply the same processing to the next 1] (indicated
red frame) appears.
If same answer for rest programs, please check the box. Dialog will never appear again.
This dialog appears for each ascii file and binary file.
If file transfer needs to be confirmed one by one, do not check the box.

Overwrite confirmation

MZ071L-01.001 already exists. Would you like to overwrite the new file?

D Apply the same processing to the next 3 @ Yes No

=)
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Following procedure shows how to display the confirmation message when uploading PUBLIC.INC.
Confirmation message is displayed when PUBLIC.INC. exists on robot controller.

—n Select PUBLIC.INC, and right click on “File transfer” — “PC — Controller”.

=9 UNIT1(MZ07L-

3 Program

{3 Pose
-3 USERTASK

PC -> Controller

Data transfer »
Controller -> PC

Import

by
—E Following dialog message appears. Select “YES”. If “NO” is selected, file transfer is
canceled.

FD on Desk II

Transfer PUBLIC.INC to the controller.
Is it OK?

Yes No

—E If PUBLIC.INC exists on robot controller, following message appears.
If select “YES”, PUBLIC.INC is transferred to robot controller and overwritten.
If “NO” is selected, file transfer is canceled.

FD on Desk Il

Transfer PUBLIC.INC to the controller.
Is it OK?

Yes No
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Following procedure shows how to display the confirmation message when downloading PUBLIC.INC.
Confirmation message is displayed when PUBLIC.INC. exists on FDonDeskI|.

"l Select PUBLIC.INC, and right click on “File transfer” — “Controller — PC”.

=8 UNIT1(MZ07L-01)
3 Program
‘3 Pose
3 USERTASK

Update

PC -> Controller

Data transfer »
Controller -> PC

Import

—E Following dialog message appears. Select “YES”. If “NO” is selected, file transfer is

canceled.
FD on Desk Il

o Transfer PUBLIC.INC from the controller.

Yes No

—E If PUBLIC.INC exists on FDonDeskll, following message appears.
If select “YES”, PUBLIC.INC is transferred to FDonDeskll and overwritten.
If “NO” is selected, file transfer is canceled.

FD on Desk Il
PUBLIC.INC already exists.
Do you want to overwrite?

Yes No
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Following procedure shows how to display the confirmation message when uploading USRPROC.INC.
Confirmation message is displayed when USRPROC.INC exists on robot controller.

—n Select USRPROC.INC, and right click on “File transfer” — “PC — Controller”.

= ‘ UNIT1(MZ07L-01)
-a Program

& USERTASK
=1 PUBLIC.INC

Update

PC -> Controller

Data transfer P‘

Controller -> PC
Decompile with specified format
[HEJEaai=s Function L...

—E Following dialog message appears. Select “YES”. If “NO” is selected, file transfer is
canceled.

FD on Desk Il

Transfer USRPROC.INC to the controller.
Is it OK?

"B 'f USRPROC.INC exists on robot controller, following message appears.
If select “YES”, USRPROC.INC is transferred to robot controller and overwritten.
If “NO” is selected, file transfer is canceled.

FD on Desk Il

USRPROC.INC already exists.
Do you want to overwrite?
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Following procedure shows how to display the confirmation message when downloading USRPROC.INC.
Confirmation message is displayed when USRPROC.INC exists on FDonDesklI.

—n Select USRPROC.INC, and right click on “File transfer” — “Controller — PC”.

=8 UNIT1(MZ07L-01)

3 Program
‘3 Pose

‘3 USERTASK

21 PUBLIC.INC

Open
Update

PC -> Controller

Data transfer »
Controller -> PC

Decompile with specified format
Project treeRElmroursyyyem

—E Following dialog message appears. Select “YES”. If “NO” is selected, file transfer is
canceled.

FD on Desk Il

Transfer USRPROC.INC from the controller.
Is it OK?

—E If USRPROC.INC exists on FDonDeskll, following message appears.
If select “YES”, USRPROC.INC is transferred to FDonDeskll and overwritten.
If “NO” is selected, file transfer is canceled.

FD on Desk Il

USRPROC.INC already exists.
Do you want to overwrite?
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1.4.11  Defining I/O signals

This section explains how to define 1/O signals.

" Select Docking panel, then Define 1/0 Signal.
/0 signal definition ®
LSkl

Input signal Variable 17O Name =
OF 10001 swl

OF 10002 sw2

OF 10003 sw3

OF 10004  swd

OFF 10005 a

0FF 10006

OFF 10007

0FF 10008

OFF 10009

OFF 10010 de

UFF_IU_(F.I_[ =

Position va... QaHLLEIM Combinati.. Axis monitor Variable m... User variab...

—ﬂ You can switch to the input signal display mode or output signal display mode by clicking
the following icon.

I/0 signal definition

The display mode changes each time the icon is clicked.

—ﬂ Only the currently set signals can be displayed.
10 signal definition

==

The display mode changes each time the icon is clicked.

"X Click the "Variable" or "I/O Name" column for the signal to be defined and set data.

2
m|e]
I

—E Data already set in the "Variable" and "I/O Name" columns can be cleared easily.
17O signal definition
i 25 | & E
Input signal Variable I/0 MName
0F w00 swl r

Entries can be selected together by holding down the Shift key, and entries can
be selected individually by pressing the Ctrl key as needed.
" Click "Save".

I/O signal definition

o B=

o= 2

Data defined in "Variable" is registered as a global variable (PUBLIC.INC), and
data defined in "I/O Name" is registered as a constant.
The data will be displayed in the PUBLIC.INC docking panel window.
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1.4.12 Monitoring multiple I/O signals

This section explains how to monitor multiple 1/0O signals.

—n Select Docking panel, then Combination I/O Signals.

Combination I/0 signals *
Y-SR

Input signal/name Conditions 1/9 20 311 412 5713 614 745 846

OFF 5101 3 s 0o 0 0 0 0 O

MULTI 0 0 0 0 0 0 0 0
OFF 5102 AMND 100 200 0 0 0 0 0 0
Vv 0 0 0 0 0 0 0 0

—ﬂ You can switch to the input signal display mode or output signal display mode by clicking
the following icon.

Combination LF'O signals

v BE | &

The display mode changes each time the icon is clicked.

"H Only the currently set signals can be displayed.
Combination /'O signals
peeeee

vg B | o

AT AT

The display mode changes each time the icon is clicked.

—n Update multiple /O signals.
Combination [,1'1} signals

10 Egi.f:: :
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1.4.13 Defining a position variable

This section explains how to define a position variable.

—n Select Docking panel, then Position variable.

—ﬂ By clicking the following icon, the coordinates of the robot will be recorded as a position
variable.

Position variable
BRI X 2

Variable Coordinate Comment

Pose0001 (563.000000,0.000000,810.000000,0.000000,...

An empty number "Pose****" is assigned (in ascending order) to a variable to be

automatically recorded.
The following coordinate values will be recorded.

- Online connection: Position of the robot connected to the controller
- Not online connection: Position of the virtual ROBOT

" A position variable can be deleted.
Position variable
Variable Coordinate Comment

Pose0001 (562.000000,0.000000,810.000000,0.000000,...

Entries can be selected together by holding down the Shift key, and entries can
be selected on an individual basis by pressing the Ctrl key as needed.

A Only coordinate data can be overwritten.
Position variable

X
Variable Codrdinate Comment
Pose0001 (563.000000,0.000000,810.000000,0.000000,...

Entries can be selected together by holding down the Shift key, and entries can
be selected on an individual basis by pressing the Ctrl key as needed.

"H Click the "Variable", "Coordinate", or "Comment" column to set/modify the target data.

—E Click "Save".

Position variable

J% e

riable | Coordinate Comment
15e0001  (563.000000,0.000000,810.000000,0.000000,... f

The data will be registered as a global variable (PUBLIC.INC).
The data will be displayed in the PUBLIC.INC docking panel window.

Whether to retain the initial value for a global arbitrary variable is determined
according to the following virtual FD setting.
Constant setting => Operation and teaching conditions => Operation conditions

=>"46 Timing of global arbitrary variable initialization" (variable
creation/powering-on)
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1.4 Basic operations

1.4.14 Using the debugging function

This section explains the debugging function.

| Seta break point.
—n Select Docking panel, then Break point.

Break point X
PG

Unit name Program no  Step

UNITL 13

UNITL 15

"H From the project tree, select the program or user task to be debugged.

The debugging function can be used for a program or user task.

—ﬂ Double-click the mouse or use the F9 key at the left of the line number of the line where the
program is to stop, and set a break point.

MZ07L01.000 " MZOTL-0LO0L x | MZ07L01.100 | MZ07L-01300 | PUBLICINC | USRPROCI

A break point cannot be set for both a program and user task at the same time.

A maximum of 10 break points can be set in one file.

o
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1.4 Basic operations

—n Data is displayed in the break point list.

Break point ®
P20

Unit name Program no  Step

UNITL 13

UNITL 15

A break point can be deleted with the DELETE key by selecting a line.
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1.4 Basic operations

| Run or stop a program.

" Press the Run button to start the program.

Break point b4
PN

.L.J:1i.t name Program no  Step

UNITL 13

UNITL 15

The motors are automatically turned on from the robot operation panel, and the
mode is switched to the playback mode.

"H The currently running line is displayed in the program editor screen.

MZﬂ?L-ﬂl.ﬂﬂﬂ/ MZ07L-01.001 xr MZ07L-01.100 r MWZ07L-01.300

0Dl s —

7 LN e

s |

" The program stops at a break point.

MZ07L-01.000 - MZ07L-01.001 x | MZ07L-01.100 | MZ07L.01.300 | PUBLICINC ]’_L|

At a line of code with a break point, the program stops before its execution.
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1.4 Basic operations

—E Stop the program with the Stop button.

[ :ﬂ

|

Unit name Program no  Step

UNIT1 1 10

" Run the current line of code one step with the Run Step button.

L =

Unit name Program no  Step
UMIT1 1 10

—ﬂ Run the program from the first line with the Redo button.

|

Unit name Program no  Step

UNIT1 1 10

—E Execute the program from the first line with the redo button.
Vet P bt
p @t G

1Zwk FOOsLES 2797
UNIT1 100 3
UNIT1 00 7
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1.4 Basic operations

1.4.15 Axis data monitor

This section explains the axis data monitor.

—n Select Docking panel, then Axis monitor.
>> The angles of the axes of the robot and the coordinate values of the robot will be displayed.

Axis

11 0,000 32 90,000 13 0,000 14 0,000 15 0,000 15 0,000
Machine

X 563.000 y 0.000 z 310,000 R 0.000 p -80.000 ¥ -130.000

Position variable  1/0 signal definit... Combination /... Variable monitor... User variable mo...

1.4.16 Variable monitor

This section explains the variable monitor.
Select Docking panel, then Variable monitor.
>> The global variable, local variable, and user task variable values will be displayed.

Global variable

Local variable

User task variable

Active user tasks are monitored in rotation, one task per each click, starting from user task 1.

cr<

%: Integer variable
1. Real variable
$: String variable
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1.4 Basic operations

1.4.17  Arbitrary variable monitor

This section explains the arbitrary variable monitor.

Select Docking panel, then User variable monitor.

>> The selected arbitrary variables will be displayed.

User variable monitor *
4

Global variable Walue Local variable Value

When this monitor window appears for the first time, nothing is displayed because no arbitrary
variable is selected.

i Setting
Display the dialog box for selecting arbitrary variables (global variables) to be displayed.

The values for arbitrary variables will be updated automatically.

—ﬂ User Variable selection dialog box
>> Select arbitrary variables to be displayed in the monitor window.

User Variable selection dialog @
Wariable Value e Variable value
FO 1.2340
Num 100
Num1 0

Pos=0001  { { 563.0000, 0.0000, 310.000
Pose0001[0] { 553.0000, 0.0000, 8100000
{{548.9034, -125.1359, 809.!
Pose0002[0] { 548.9034, -125.1953, 809.3¢
Poss0003 | {436.1348, -83.9472, 392.3|
Posc0003[0] { 436.1348, -83.9472, 392.35¢
{{435.5899, 356.6938, 809.9
Pos=0004[0] { 435.5899, 356,693, 80999
Posc0005  { {298.1732, 238.1404, 430.3
Pos=0005[0] { 298.1732, 239. 1404, 430.31
Pose0006  { { 563.0000, 0.0000, 310.000
Pose0006[0] { 553.0000, 0.0000, 810.0000
Pose0007  { { 563.0000, 0.0000, §10.000
Pos=0007[0] { 563.0000, 0.0000, §10.0000

50 AAA

[ 2

Add 1 i

4 L 3

= Add button: Add the item selected in the list on the left to the list on the right.

< Delete button: Delete the item selected in the list on the right.
User Variable selection dialog @

Variable Value i Variable  Value

FQ 1.23490 Pose0002 { { 548.9034, -125.1959, 809.9993,

Mum 100 Pose0004 { {435.5899, 356.6938, 809.9998, 1

Mum1 0

Pose0001  { { 563.0000, 0.0000, §10.000
Pose0001[0] { 563.0000, 0.0000, 810.0000
Pose0002[0] { 548.9034, -125.1953, 809.9¢
Pose0003 | {436.1348, -83.9472, 392.3
Pose0003[0] { 436.1348, -83.9472, 392.33¢ =
Pose0004[0] { 435.5899, 3565038, 509,99
Pose0005 | {298.1732, 239.1404, 430.3
Pose0005[0] { 298.1732, 239.1404, 430.31
Pose0006  { { 563.0000, 0.0000, 810.000
Pose0006[0] { 563.0000, 0.0000, 810.0000
Pose0007 | { 563.0000, 0.0000, §10.000
Pose0007[0] { 563.0000, 0.0000, 810.0000

50 AAA A
cce 2

ddd 1

swl 1

em 2 2 S

] [ 3 4 T 3
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1.4 Basic operations

—ﬂ User variable monitor
>> The values for the selected arbitrary variables will be displayed.

Uservariable monitor X
&
Global variable Value Local variable Value
Pose0002 { [ 5489034, -125.191
Po=e0003 {1 4361348, -83.9474
Po=el003[0] { 4361348, -83.9472,
Po=e0004 { { 435.5899, 356.693
Pose0004[0] { 435.58949, 356.6038,
Po=e0005 {{ 2981732, 239140
Po=e0005[0] { 298.1732, 2391404,
Po=el006 { { 563.0000, 0.0000,
T 3
Pasition v... signal... . Axis moni... Variable ...

Alocal variable is created in the declaration line and initialized when the program

reaches END.

The values for the variables are updated when the robot stops, and they are not

updated while the robot is in operation.
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1.4 Basic operations

1.4.18 Online

This section explains the online function for connection to the controller.

You cannot connect without changing the version to 4.37 or later.

I Common operation

If it is possible to connect the controller and the PC, the area surrounded by the red line
becomes active.

Home Edit
|Remote screen displi = || r‘ & Project ™= || B Virtual FD
|:| Connect I -® “» Robot operation panel “1 Wirtual ROBOT
Hide Other

panel = Status bar

Select the connection method from the pull-down menu and then turn ON the check mark
to the “Connect”.

Remaote screen displ |*||_ D‘\ ' Remote screen displ ~ | F;

S L. .Connedt

Remote screen display

Robot operation

Remote playback

If the connection is successfully established, the following part is displayed in yellow. To
finish the online connection, turn OFF the check mark.

@r-m [ & @ - el I
Home Edit Home Edit

Home Edit
Connect . e S Connect 2
Hide Hide Hide

& When the other connection method is selected with the connection is already
established, the connection is automatically disconnected.
CAUTION
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1.4 Basic operations

wde

Virtual FD Ad &}
K Robot operation panel J irtual ROBOT [ el
Other Font Optiol
panei > e setting Sef
pr =

back &

RREEL Program | step 7/12/2019 08:39 "
0
1

10 STEPS
0

1200 mm/s

1200 mm/s

DELAYL1] FNGO; Timer delay
SETMLO1,0] FR105; Output signal
DELAY[1] FNS0; Timer delay
1200 mm/s LIN

1200 mm/s LIN

1200 mm/s LIN

During the connection, the Virtual FD window is brought to the front.
By clicking the “Hide”, the Virtual FD window can be turned OFF.

[

Home Edit

[ [N ijerl] —

|
«» Robot operation panel| |
Other

panel

) virtual FD
41 Virtual ROBOT
Status bar

‘Remutes(reen displ l‘ 2 q
w =
Connect 5 €
Show
L]
Famumm

X Del

|Remnte screen displ *E|

. 0
u

H '@' = torizetu
g ¥

Connect H = B o
= i u = UNITIEMZ07-01
. Hide 23 Program
= o -8 Pose
Fasmsnsny ‘33 USERTASK

PUBLICING
w[2] USRPROCING
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1.4 Basic operations

I Remote screen display

The screen of the Teach Pendant is displayed on the PC. It is impossible to operate the robot. But it is possible
to perform various setting.

Select the “Remote screen display” and then turn ON the “Connect” to establish the connection.

PR S, 19

Remote screen display =

EEEEEEEEEEEEEEEEEEEER ssssmmssEEmEEnl Hide

Robot operation

Remote screen displ |= | E‘_\ Remote screen displ = I r‘

Remote playback

The “Robot operation panel” window is deactivated. (The window turns to Gray)
The Jog operation, Check go/back operation, and the Playback operation are not available.

| ® @ G

VirtualTp I Move I

| ) A
@@@w
AR &
B amE
ENEEEEaE

IEEEENE .

Turn OFF the check mark of the “Connect” to terminate the online mode.

@ Al [ &
Edit

|+

IG

Imm

Home
Remote screen displ r'
=[¥] Connect } -_®
remmnmmnal Hide
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1.4 Basic operations

I Remote operation

By using the “Robot operation panel’, the Jog operation, the Check go/back operation, and the Playback
operation becomes available.

@ Select playback mode of FD/CFD controller.

‘0 Select the “Robot operation” and then turn ON the “Connect” to establish the connection.

Remote screen displ |*|| D_\ [Robot operation -
Brsasamasdanann . | t‘
Remote screen display D Connett = ‘@
! ‘Robot operation & CITTLLILILIIT, Hide
- Remote playback In

"B Caution message
>> The following screen will be displayed.

BAEFFRIT-FTOMy MoERLET.
TEEEN.

EEERGTASCHEELTTEN.

o]

"B Caution message during connection in robot-operation-permitted mode
>> The alert message is displayed as follows and the Online area turng. yeloW. . . .ceeeeeccaass

n
— \ - -
E Project o[ Virtuak D s ol 3 T Before operating the ROBOT, be absolutely sure &
4% Robat operation panel t Virtual ROBOT || X Del || = A o check that no one s near he robot I the 1y
Other Font Option o robot should move wilhout warning and come
panel -~ Status bar setting Setting B JANGER ™o contact or sandwich  person, deatnor
.ll-lll-lll-lll-lll-lll.
Robot operation panel x
[ O R R A

VirtualTp | Move | 1=

o e
B
|

] EEiE |
I an

Before operaling the ROBOT, be absolutely sure to check that no
one is near the robot. If the robot shouid move without warmning
and come info contact or sandwich a person, death or serious

JANGER MUy may result
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1.4 Basic operations

—E! Set the [Service Utilities] [Teach/Playback Condition] “2 MotorsON/START selection
source” to “External”.

1 Playbeck mode Clstep O1 cycle ®Lontin Condition
Step single @ Continue O Single Wermory

e = =« destensnaad of Bl o o e e e e e S bomnak Olaw speed, r =

F 2 MotorsOMN/START selsource O Controller @ External =

7 PIASRAEK R B T " ORI T A Cpndition
Selection type Binary v —
Strobe signal @ Used O Unused %
Program 0 when strobe input ® Erabled O Disabled /A

4 Program gueue |1 Disabled v | —
5 Playback speed override Ut 100]% &
§ Machine lock @ Disabled © Enakled s
9 Check with function Disabled v |
10 Confirmation of Jump @ Disabled O Enakled
11 Confirmation of Wait ® Disabled O Enakled
Felease [ speed @ Mormal © Low speed
12 Interpolation orgin ® Standard O Stationany
Designates the type of Playhack mode. ﬁ

i

Complete

—5 Using the “Robot operation panel”, turn ON the Motors.
The FD/CFD controller can be remotely operated (axis operation, CHECK GO, configuration of
settings, and monitoring).

Robot i I £8 i
ELutupe b For details on how to operate the robot

L oV G operation panel, refer to 1.5.2 Robot

ﬂ Q ﬂ . Q operation panel.

VirtualTp |Move |
with the key layout of the FD controller
ﬂ'ﬂ

ElJ ﬂ"il J ;E'l teach pepdent.

@ | For details on the functions of operation

|»

Virtual TP tab's key layout is compatible

Rx+ keys, see the instruction manual "BASIC

OPERATIONS MANUAL" as well
@I [ -I W|
<]z Gz [z
=!

Before operating the ROBOT, be absolutely sure to check that no

one iz near the robot. If the robot should move without warning

and come into contact or sandwich a person, death or serious
JANGER Miury may resut.

= K‘@] l@

<

"Velocity override" to 10% to 30% before operating the robot.
Since robot speed depends on the "Velocity override", robot may move
CAUTION  suddenly very fast if it was 100%.

& When operating the robot using the value input on "MOVE" tab, set the

When you move the robot, make sure there are no people around robot
before moving it.
CAUTION When turning the motor power on, please work outside the safety fence.
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1.4 Basic operations

I

Turn OFF the check mark of the “Connect” to terminate the online mode.
E E L
@ Home Edit

CA
Connect ™ -®

Hide
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1.4 Basic operations

| Remote playback

It is possible to run (playback) the work-program of the robot.

@ Select playback mode of FD/CFD controller.
FD/CFD controller version needs to be 4.67 or later.

To terminate this type connection while the work-program is being played back, please
be sure to turn OFF the check mark of the “Connect” in advance. Then disconnect the

CAUTION LAN cable.

& When you move the robot, make sure there are no people around robot before moving it.
When turning the motor power on, please work outside the safety fence.
CAUTION

R

Select the “Remote playback” and then turn ON the “Connect” to establish the connection.

]
|Remnte screen displ D__‘

JRemote seeendiseli - | [
Remaote screen display :!—! e : _@ {

Robot operation

Remote playback = | Online |

"B Caution message
>> Below screen will appear.

BAE-FTORYMNIEERELET.
TREEW,

EEEREABICHELTTE.
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1.4 Basic operations

b

Warning message is displayed on the Ribbon window and the Robot operation Ranel window.. ...

s Project [~ ] virtual FD + Add ‘HT)B‘ |Eq
Other Font Option
panel - status bar setting Setting

Robot operation panel x

OB o

(==

VirtualTp | Move | =

il_l_lﬂJ_I;EI
e G

F\Z+

|@|@|

- n
: Before operating the ROBOT, be absolutely sure to check that no :
" one is near the robot. If the robot should move without warning "
. and come into contact or sandwich a persen, death or serious. h
: JANGER Mury may resut "

Before operating the ROBOT, be absolutely su
to check that no one is near the robot. If the
robot should move without warning and come

n
u
[
. to contact dwich death

B JANGER ™0 contact or sandwich a person, death or

n
re m
[

I

Set the [Service Utilities] [Teach/Playback Condition] “2 MotorsON/START selection

source” to “External”.

L_INIT

1 Playkack mods O1step Oleyde @LContinue

Step single @ Continue O Single
ped SR EPPPH PR e e e e e SPNNTEL S LowERead .
2 2 MotorsOMN/START sel.source O Controller @ Extermal o
ey A L AR TS BER 11" = = = = = sy R AR e s T AR Ay

Selection type |Biﬂ8N "|
Strobe sigral @ Used O Unused
Program 0 when strobe input @ Enakled O Disabled
4 Program queues U1 Disabled v
5 Playback speed override L1 %
6 Machine lock ® Disabled © Enabled
9 Check with function |Disabled V|
10 Confirmation of Jump @ Disabled O Enabled
11 Confirmation of Wait ® Disabled © Enabled
Feleaze [ speed @ Mormal O Low speed
12 Interpolation ongin @ Standard O Stationary

Designates the type of Playbhack mode.

|

tlemonry

Return

|<<@|>>@

£

Condition

Condition

W

Complete
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1.4 Basic operations

—5 Turn ON the Motors using the “Robot operation panel” window.
Because the robot controller is in the “PLAYBACK” mode in this case, the controller
immediately turns to SERVO ON mode.
It is possible to run (Playback) the work-program.
But, jog operation, check go/back operation are not available in this mode.

.ﬂgh_ozgp_er_«“_fon_ﬂf:e' x For details on how to operate the robot
. O aw operation panel, refer to 1.5.2 Robot
:ﬂ Q:ﬂ . Q = operation panel.

VirtualTp | move | 2l Virtual TP tab's key layout is compatible
= with the key layout of the FD controller
* | o [ ..:_ J teach pendent.

! 5' For details on the functions of operation

| @| - keys, see the instruction manual "BASIC
il o] (o) A
@ - - OPERATIONS MANUAL" as well.
= = =,
i @)
A =] [r)
=l
@ Before operating the ROBOT, be absolutely sure to check that no
one iz near the robot. If the robot should move without warning

and come into contact or sandwich a person, death or serious
JANGER Miury may resut.

(@) [2)

oh

Turn OFF the check mark of the “Connect” to terminate the online mode.
L |

Home Edit

Remote playback = r‘
: Connect = -@

ssssmnmmmmn" Hide
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1.5 Virtual FD

1.5 Virtual FD

1.5.1 Outline

Virtual FD shows exactly the same screen as in the Teach Pendant of FD/CFD Controller.
Virtual FD is operated using the mouse, keyboard, or "robot operation panel".
For details, refer to the following sections.

Operation using the robot operation panel: "1.5.2 Robot operation panel"
Operation using the mouse: "1.5.3 Mouse operation"
Operation with the keyboard: "1.5.4 Keyboard operation"
[vitaiFopPRG,
Z Program | Ste 1/6/2018 15:05 -
aram | step_ ,
1 0 M1 : © Teach/Play
- [Ex] WZOFL-01  Condition
Dead Manual Speed
& [ =
Tool |11 Robot Program LINIT T
ROSENNNN| 2 S0 % JOINT AT TT 0000 .
IE
: 1 UsE FHA8; Select pose Tile
2 10,0 ¥ JOINT AT T1
2 10,0 % JOINT A1 T
4 10,0 % JOINT A1 T
— 5 10,0 % JOINT A1 T
_ B REML™"] FN39; Commenit
File 7 REMLT] FMA9; Commert
8 REMLT"] FN99; Commenit
Eé 8 10.0 & JOINT AT T1 E|>_/
Constant | 10 10,0 3 JOINT A1 T
Sefting | 11 END FN92; End ACC
5 12 REML™] FM39 ; Commert B
[EOF]
Service
Utilities Smooth

Fig. 1.4 Example of Virtual FD display

- The size is fixed to 640 x 480 pixels.
- The color and design of FD on Desk may change depending on the desktop theme of PC.

- There may be several ways for one operation, please use the one that you prefer.
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1.5 Virtual FD

1.5.2

Robot operation panel

The robot operation panel has equivalent functionality to the functionality of the Teach Pendant of FD Controller.

Click on the button (icon) by a mouse.

- FD operation buttons

The buttons at the top of the robot operation panel are used for operating the robot in the same way as

operating it from the FD controller main unit.

s

0

00 @ Qf

IQr-Y

Robot controller (FD)

\

Robot operation panel

@
@ O

i

&

2

o

MOTOR ON START | STOP | MODE CHANGE

EMERGENCY

STOP

Fig. 1.5 Robot operation panel (FD operation buttons)

Table 1.5.1 Operation panel buttons

(@)
T
M

program which has been selected.

Figure Button name Motion
I
This is used to set the motor power to ON.
MOTOR ON o

. BUTTON When it is set to ON, the robot gets ready
for operation.

OFF

O START BUTTON | I the playback mode, this starts the

2@ a2 HeO -

STOP BUTTON

In the playback mode, this stops the
program which is in running condition.

=
£

This is used to select the mode. The

@ 1@

ELC)

STOP BUTTON

MODE CHANGE Teach or Playback mode can be selected.
SWITCH This switch is used in combination with
the Teach pendant “TP selector switch”.
Playback
When this is pressed, the condition will
EMERGENCY change from ON to OFF and the robot is

set to emergency stop (The robot cannot
move). When pressing again, the
condition will return to ON.
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(NOTE) For CFD controller users

1.5 Virtual FD

The buttons/switches on the “FD Control Panel” are equivalent to keys/switches/buttons of the CFD controller

shown as below.

Figure Button name Compact teach pendant Smart teach pendant
| |
MOTOR ON
. O MOTOR Enable(+| M. ON +E]
OFF ON
START )
O O START BUTTON Enable| -+~ o +D)+H)+ A
OFF ON
STOP
. . STOP BUTTON Enable|+ CONT. +
OFF ON
O | e ORI
MODE CHANGE
SWITCH
Teach Playback Teach  Playback
. @ EMERGENCY
OFF ON STOP BUTTON
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1.5 Virtual FD

- Virtual TP tab

Virtual TP tab is displayed by selecting the following robot operation panel. Display on/off can be switched by the
following red frame button. Orange display means that operation panel is now displayed.

‘Remote screen displ ~

[ connect

= [_7 [ virtual FD
-@ In- Robot operation panel I -1 Virtual ROBOT
| Hi Other i
panel ~ Status bar

In the case of simultaneous press with Enable, click on the button after having pressed Enable. Click Enable, it
changes to Enable valid (red color). And click again it, it reverts to Enable invalid (green color).

VirtualTp | Move

T n N EEEEE
@wM@M_
A )

aplazls
@HHHEHH
PEEERE
¥ [l ﬂ.
FIBEE 0, 3
FrREE g

Fig. 1.6 Robot operation panel (Virtual TP tab)

For the keys of Teach Pendant, see “BASIC OPERATIONS MANUAL".

- The [Enable] + [Motors ON] key combination on the Virtual TP does not work. Please use the
[MOTOR ON] FD operation button.
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- Move tab

Robot operation panel x

O v B K

@ O ® =

VirtualTp | Move

—

Coordinate
@ Axis (71 Machine () Toal
Value type
@ Absolutely i) Relative
1 0.000000 14 0.000000
12 50.000000 15 0.000000
13 0.000000 6 0.000000
Interpalation

@ JOINT (7 LIN

(=]
m

Fig. 1.7 Robot operation panel (Move tab)
The robot is operated by specifying the coordinates.

(How to operate)

Item Description

Coordinate system Specify the coordinate system corresponding to the values to be input.

When the values are specified with world coordinates, move to a point at the
specified coordinates.

When the values are specified with relative coordinates, move to a relative
position in relation to the current position.

Input value

When each axis is specified using a coordinate system, enter values for axes J1
to J6.

When selecting mechanism coordinates or tool coordinates, enter a value for
eachof X,Y,Z,r,p,and y.

Text input area

Interpolation Specify interpolation processing when the robot moves.

Move only while the Move button is held down.

Move button When the Move button is released, stop the move process.
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1.5 Virtual FD

1.5.3 Mouse operation

The Virtual FD can be operated by clicking the icos like touching them using the teach pendant touch screen.
(Some operations can be done also using the Virtual TP or the PC keyboard)

Operation Icon Remarks
Program
Program selection 1 + [:D %
[Ex] ENABLE] + [Program / Step]
Step
Step selection i E>
[Program / Step]
Manual Speed /O
Manual speed change |
L H

[Check speed / Manual speed]

Check Speed + D
Check speed change [

L H
[SHIFT]+ ENABLE] + [Check speed / Manual speed]

s
Z

Coordinate system a ’L,v
selection Finky

[Interpolation / Coordinate]

Interpolation type =i
change a +
(Record status) Rk + "
[SHIFT]+ [ENABLE] + [Interpolation / Coordinate]

Mechanism selection £ (Y

1 :

RAIRH [Unit / Mechanism]
Open the
<ConstantSetting> E‘g If this icon is not displayed, please press
menu ngt%tﬁgt [SHIFT] key of the PC keyboard.
Open the L . .

. i If this icon is not displayed, please press

<ServiceUltilities> menu ﬁﬁi‘é? [SHIFT] key of the PC keyboard.

Click the monitor window

[210utout Sisnal Monitor
H 1 0002 0003 0004 0005 0006 0007 0008 0009 0010
Monltor W|nd0W foCUS 0011 0012 0013 0014 0015 0016 0017 0018 0079 0020
0021 0022 0023 0024 0025 0026 0027 0028 0029 0030
Change 0031 0032 0033 0034 0035 0036 0037 0033 0039 0040
0041 0042 0043 0044 0045 0046 0047 0043 0049 0050
0051 0052 0053 0054 0055 0056 0057 0058 0059 0060 [Close / SeleCt SCreen]
0061 0062 0063 0064 0065 0066 0067 0063 0069 0070
. [(oN OFF
Check K ON/OFE [SHIFT] + [Click] + 1
eck marl 2
] L o

ENABLE] + [ON/1] or [OFF/2]

| [SHIFT] + [Click] + [:J) EP
Radiobutionchange || @ Disabled © Erabled or
[ENABLE] + [Cursor keys]

S Welding condition/Sequence

TAB change Welder! | Common for all welder‘

[Close / Select screen]

Jog dial operation

The jog dial operation can be High-speed scroll is possible when moving
simulated by the mouse wheel the wheel of the mouse with pressing the
operation. [SHIFT] key of the PC keyboard.
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1.5 Virtual FD

154 Keyboard operation
The correspondence between keyboard and FD Teach Pendant are shown in the following;

ESC 1 f2 | f3 || f4 f5 || 6 || 7 f8

(== 1=
2 || 3]l 4 5|6|’_D?£’J£~3i 9”T

fo f10‘ f11 ] f12

—_

P DEL

-
=
m
o —_—
=

R Y u 1 [¢]
Ebi Eno [ — 0
Il [{I'e
ElRvam[EEHT <
CLOSE/ EDIT RESET/R  ENDTIMER REDO  IfF INPUT — OUTPUT CHECK SPEED /TEACH 5P EED HELP
SELECT A S G H J K L
SCREEN T7 ’fT “—" x‘a f@
|aa lENws el @
ACC PROG/STER  DEL FH CLAMPIARD STOP/CONT UNITMECHANIS SYMNC
SHIFT d X o] vV B N M
L2) Fad
= B4TEE = [ Bod
= | L= L
ENABLE UNDC OWRITE/SPEED  INTERP/ INS MOD ENABLE
ctrl C COORD
b
9
T TENKEY / : ON
* : OFF
Supplement)
Operation Icon Keyboard operation
[SHIFT]+[/] : ON
Check mark ON/OFF L [SHIFT]+[*] : OFF
[/] and [*] are included in the ten-keys.
: = [SHIFT]+[«] or
Radio button change ’ ® Dizabled © Enabled ‘ [SHIFT]+[—]
%
P SHIFT]+
age up A [SHIFT]+{1]
Page down % [SHIFTI+[|]

[Operations not available on the keyboard]
The motors ON/OFF operation and the manual robot operation cannot be done from the keyboard.

For details, refer to 1.5.2 Robot operation panel.
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1.5 Virtual FD

1.5.5 Character Input Screen

There are two methods for inputting character line on the character input screen of FD on Desk. Choose an
appropriate method based on users’ needs.

Change a keyboard to be used by use of F2 key. Press [HARD KEYBOARD)], it changed to PC keyboard, while
pressing [SOFT KEYBOARD] to the soft keyboard

Virtual FD [PRO] x

| Hard-Keyboard J

o T foe s badali e o fa ] e
sl RN ENERFRERERERFRER N A

i Jeleofelelefn o]
] I@E@@H 2]

oo fvfefofa o] ][]
o Jofealefialn o Jo]i]]
i Jolo]ofofelale o] e Jufa]
v ] ]

Ecc @ Please choose a soft key with the cursor en T/P, and push @
‘Enter”. By “f127, a character is decided. Complete

=
=

Fig. 1.8 Character input screen

Table 1.5.2 Method for inputting character

Name Display Method for inputting character

SOFT KEYBOARD =l M_Kmrﬂ Select characters using the arrow keys on Virtual TP
and press the [Enter] key to enter them.

HARD KEYBOARD =l Hard-Keyboard | Type characters using the PC keyboard.

Use the IME (Input Method Editor) you are using to
switch the input mode between kana, kanji, and
alphabetic characters.
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1.6 Virtual ROBOT

In this Virtual ROBOT window, the picture of the robot is displayed and it is possible to check the behavior of the
robot visually. And this window has several functions e.g. simple CAD function, servo gun axis definition function,
target tag creation function, interference detection function etc.

L= =i

B virtual ROBOT
Start File Edit Display Insert Tool Application Config Help

1
w|=] ® @

SN NS

22

Project: G¥FDONDESK ¥NRA2O11 |File: i

Fig. 1.9 Virtual ROBOT

1.6.1 The robots supported in the viewer

Concerning the robot types that are supported by this viewer, refer to the table included in the installation CD.

1.6.2 How to operate
For details, refer to the help menu of the Virtual ROBOT window.

1.6.3 How to create a movie

It is possible to convert the screen of the Virtual ROBOT to a movie file (*.avi).

Make movie

file o zelected

v e

To use this function, please select the “Windows classic” desktop theme. You can
select it from "Personalize" by clicking the mouse on Desktop.
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1.6 Virtual ROBOT

The movie function of Virtual ROBOT does not support the Aero theme of Windows
Vista or later. For Windows Vista and Windows 7, please use Classic Theme, and for
Windows 10, please use the standard movie function or a movie function available on

the market. Please note that some edition of Windows 10 does not have a movie
function as a standard function.

1.64 Display ON/OFF for the Virtual TP, the Virtual 10, and the Movie creation

It is possible to change the setting of display ON/OFF for the Virtual TP and the Virtual 10.
Please use the “Display” menu of the Virtual ROBOT window.

] Virtual ROBOT =@ 2
Start File Edit Insert Tool Application Config Help

— View 3 1

= | - | Section 3 ﬁ ﬂ

Display/MNon-display \

Shading *

Floor k

Maove Virtual ROBOT to TOP
v Display Virtual TP
v Display Virtual /O
v | Display Make Movie

Display at the center

v ToolBar
v | StatusWindow
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1.7Troubleshooting

1.7

Troubleshooting

This section explains errors that may occur in FD on Desk Il and countermeasures.

1.71

Troubleshooting

Table 1.7.1 Troubleshooting

No.

Phenomenon

Countermeasure

The operator class becomes BEGINNER, and it does
not change even when the password is entered using
the R314 command.

License file is not authenticated. Or FD controller
is selected when the grade is “Light”.

See “1.1.3 Grades” for details.

(This occurs when copying the license.DAT in the
installation CD to the PC as it is. Because this
license.DAT is just a file for DEMO version.)

Error occurs when starting.
"The application could not start because the
configuration of this application is not correct."

9 Ci\Program Files (x86)\nachi\FD_ONDESK2\FDonDeskMenu.exe

The application has failed to start because its side-by-side configuration is incorrect, Please
see the application event log or use the command-line sxstrace.exe tool for more detail.

This occurs when the runtime (Microsoft Visual
C++ 2005 Redistributable) is not installed
correctly.

Run "vcredist_x86.exe" in the installation CD.

“E0959 Communication board is not found” occurs
when start up.

Change the setting of field-bus to “not used” and
restart FD on Desk.

Menu:<Constant Setting> - [8.Communication]
[3.Fieldbus]

"dongle.dat file does not exist." occurs at startup.

Please check the license file (Refer to Chapter 1
license certification).

If it does not work, INSTAL_DIR of FDonDesk
ILini in the installation folder may not be
appropriate.

This may occur if copying the FDonDesk Il.ini
from another PC.

At the time of remote debug connection, set the FD/
CFD controller to the playback mode and played back
at the breakpoint, an error had occurred to make the
startup selection internal.

Please set the startup selection to external by
pressing the teaching /playback condition that is
located at the upper right at the FD screen on the
computer. Then, the power of the controller turns
on and the playback of the program from break
point panel will become possible.

When menu is selected on Virtual FD, dialog is not
displayed correctly, or screen is distorted.

Example) Dialog of application signals assignment and
functions assignment is not displayed correctly.

Virtual FD [PRO]
& FIVr—a

=

AR RLEAZ

2 AN ) ~

Fa—=2% e 2

hE— SLEAZ =

”
”

Ea LEAADNEREECIRHELES .

Open “Windows setting - System - Display - Text,
Application, Change size of other items”,

change the following red square menu to 100%.
Then click 59 <H A2 F7IRF 5] and restart
your PC.

HLARKENELIT I
SEQP U I HE L AN OB ECEE LI A,
ST UPIN B

FEAR TTY, ZOMEOEE DY AEEET S

I 100% » I

hAZL AT-U07
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1.7 Troubleshooting

License file “license.dat” issued correctly
is surely stored in specified folder, but FD
on Desk Il is still started “Trial (DEMO)”

version. ((DEMO] is displayed on title bar

and operator class is fixed BEGINNER.)

Check the following item.

Aren’t you using the license of another PC? Please confirm
that MAC address of your PC and MAC address of license file
(host id) is same.

FEATURE ORIGINAL BUTTON: FOREVER—hostid=6C4B30
FEATURE FD_OMDESK: FOREVER |host i d=BC4BI06A9ELC

-Is the trial period of the license file expired? Please confirm the
trial period (limit day to use) of the license file.
FOREVER : The license is valid forever
Other than FOREVER : The license will be invalid after that
date.

*Are you using a temporary license file instead of an issued
license file? Here is a partial temporary license file:.
FD_ON_DEMO means temporary license files. For the official
license file, this is displayed FD_ONDESK.
FEATIURE ~9RHaHA—ELT TON: FOREYER H
|FE!-‘«TURE FO_OM_DEMOJFOREVER host i

When starting FD on Desk I, following
message appears and not allowed to
use. (If trying to proceed without inputting
IP address, FD on Desk Il shut down.)

Input the IP address.

If "license.dat" is not in the specified folder, FD on Desk Il
displays this dialog window to start with "Light" grade. The
following are possible causes of this problem.

+ Incorrect file name for "license.dat" (misspelled)

+ The folder where you saved "license.dat" is in the wrong
location.
*Correct destination folder is “NRA2011¥License” in the
destination folder.
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1.7Troubleshooting

1.7.2 Cautions on making inquiries

When troubles occurs and making an inquiry to our NACHI-FUJIKOSHI, please prepare the items listed on the
following list.

Files and folders

WORK folder that was working on

The DAP file (.dap) that was working on

CAB file created by ColectResult —Procedures are described at 1.7.3

Image or video at the time of trouble

Please prepare the above files / folders.

Also, please describe about the following items in detail as much as possible.

Contents of contact e-mail

Phenomenon when trouble occurs
Reproduction procedure

Frequency of occurrence

Windows OS version e.g.: Windows 10 etc.
Processor e.g.: 64 bit etc.
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1.7Troubleshooting

1.7.3 Creating the CAB File
The procedure of the CAB file creating method is explained.

Run ColectResult.bat.
Select [Start menu] — [FD on Desk Il] — [ColectResult].

FOon Desk I

Collec It
70 FO oon Deszk T
Il FD on Desk

—E Creating a CAB file.
>> Press "Y".

{3503 GollectResult

We collect files necessary for CAB file generation.
>>Please wait.
Once the execution of creating the CAB file has completed, the following screen will be displayed.

>> Pressing any key to close the bat file.

LA E: GollectResult

0 min

—E CAB file that has created will be sent.
The CAB file created at [ColectResult] will be on the desktop.
The created date will be on the file name.
Please send this CAB file, when inquiring.
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Chapter 2 Using FD on Desk Il in the Same
Way as Previous FD on Desk

This document describes how to use FD on Desk Il with the functions and
operation procedures equal to those available for the conventional simplified
simulation tool "FD on Desk".
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2.1 Outline

211 Major functions of previous FD on Desk

The previous FD on Desk has 3 operation modes. Please choose one mode for respective usage.

I VIEw MODE

Teach pendant color screen is displayed on PC screen as it is. PC keyboard can be used as teach pendant
key. (But the robot can not be operated manually and play backed from FD on Desk operation.)
Setting operation on constant setting screen and service utility screen is possible. Edited data is directly

stored in robot controller. In case of CFD controller, using this software with Compact TP enables same
operation as Smart TP.

FD on Desk

Transmit VIEW MODE
screen data ERyepEEp——

| e

3

s B

=

Operate
and set

Fig. 2.1 View mode conceptual diagram

If the setting of the FD/CFD controller is changed on this View mode, it will affect the motion
of the real robot and the controller directly.

[MPORTANT Pay special attention when changing the setting by referring the respective operation
manuals.

To use this function, it is necessary to execute a communication between the PC and this
robot controller.

For details on how to execute a communication, refer to 1.3 Communication setting for the
robot controller".

Robot controller transmits just the mirror copy of TP screen image.
So it is unnecessary to download WORK folder data from robot controller to PC in advance.

¥9 9

Manual operation, work program playback, etc. from the FD on Desk (PC) is not possible.




2.1 Outline

I MONITOR MODE

This mode is for remote operation. I/O signals and robot pose of connected robot controller can be monitored
on PC screen. FD on Desk operation is separated from TP operation. For example, it is possible to open the
axis data monitor on the teach pendant and the output signal monitor on the FD on Desk at the same time.
Manual operation, work program playback, etc. from the FD on Desk (PC) is not possible.

WORK folder data needs to be MONITOR
downloaded to PC in advance MODE

U

/0,
joint angle,

etc.

=>

Can be operated
independently of
the teach pendant
screen

Teach pendant

Fig. 2.2 Monitor mode conceptual diagram

To use this function, it is necessary to execute a communication between the PC and this
robot controller.
For details on how to execute a communication, refer to "1.3 Communication setting for the

robot controller".

If any file is modified or created, it is stored only in local folder of PC. In order to upload this file
to robot controller, file transferring utility of OFFLINE mode is necessary.

* What is file transferring utility?
By operating FDonDesk, file can be transferred from PC to robot controller or from robot controller to PC.

Up to 4 monitor windows can be activated by using following shortcuts.
R245 Monitor 1
R246 Monitor 2
R247 Monitor 3
R248 Monitor 4




| OFFLINE MODE

FD on Desk can perform the following tasks without connecting to a robot controller.

- Offline teaching (teaching in which the real robot is not used)

- Cycle time simulation

- Development of a robot language program and operation check of it
- Operation practice without a real robot

And, it is also possible to transfer robot program files created on FD on Desk to the robot controller.

X No real-time

communication
Download FD on Desk
and upload OFFLINE MODE
WORK folder

=

<>

and data files

Fig. 2.3 Offline mode conceptual diagram

To use this function, it is necessary to execute a communication between the PC and this
robot controller.

For details on how to execute a communication, refer to "1.3 Communication setting for the

robot controller".

2.1 Outline




2.1 Outline

21.2

Single controller mode and multi controller mode

When using the "Pro" grade for previous FD on Desk, the "Single controller mode" or the "Multi controller
mode" can be selected. In the "Single controller mode", only 1 controller can playback the work program. But
in the "Multi controller mode", up to 8 controller at maximum can playback the work programs at the same
time.

Therefore, the file format is different between the "Single" and the "Multi". In case of "Single", the data for the
controller is stored in the respective folders one by one. But in case of "Multi", the data folders for the
controllers are stored in the "project" folder altogether.

In case of "Single", the folders for the respective controllers will be made under the "NRA2011" folder and the
settings of the controller, Virtual 1/0, and the model data etc. are stored in those folders. The model data is
stored in a format of "cel". In case of "Multi", in the "Project" folder, the folders for the respective projects will
be made. And then the folders for the respective controllers will be made underit. The "wcl" file keeps the
models of the whole project.

To copy the data created by the FD on Desk to other PC, please copy the folder of the controller (in case of
"Single" mode) or copy the folder of the project (in case of "Multi") as they are.

In case of Regular or lower grade, only "Single controller mode" is available. ("Multi controller
mode" is not available)

When the "Single controller" mode is
Install folder
D active, the setting files, Virtual 1/0

*Ej Nra201l _ _ _|4 status, and model data are stored
|

1 Work under the "NRA2011" folder.
: IoPanel.con i Store the data for the controller
: “Nra2011” oel I'|"NRA2011".
~ |
1 "CONTROLLER2" I
1 B Work 1
I [
| IoPanel.con > 1
1 "CONTROLLER2" cel | | Store the data for the added
I ﬁ . . I controllers. The controller names are
I CONTROLLER3 | also used for the folder names.
|
e e ~_1
— Projects Wh_en the "Multi controller"” m_ode is
5 — = — "= AT " T active, a folder is created project by
ProjectA é project under the "Projects"” folder.

"CONTROLLERa" .
7D Work I
7Q IoPanel.con I

ﬁ "CONTROLLERb" I

—{_Jj "conTROLLERG" > [

. Data is stored by project and by
—Q FDonDeskMenu.con controller. Data for the added

. | projects are stored.
*Ei "ProjectA".wcl |

ﬁ "ProjectB" I
ﬁ "ProjectC" ;
|

FDonDeskMenu.con
Models

Robview

Fig. 2.4 Data storage structure
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21.3 Composition of FD on Desk

Conventional FD on Desk can be activated by selecting the Start menu - All Programs - FD on Desk Il - FD
on Desk. When the controller is turned ON (powered ON), as shown in the following figure, windows such as
the Virtual FD, Virtual TP, Virtual I/0 and Virtual ROBOT windows will be displayed according to the selected

mode.
Menu Select controller at first. (Pro supports
plural robot controllers)
FDonDeskMenu FDonDeskLight
(Regular/Pro) (Light)
= POWER-ON |

Virtual ROBOT

Virtual TP Virtual FD 9

@\@‘ym ~’.~T >\/.‘7

b B @

~e]

Command positions that are
output from Virtual FD are visually
displayed using an actual robot
image.

Also, video data can be created.

=]
(7]

/s
1200 mm/s LIN A1 TI
1200 mm/s LIN A1 T1
DELAYL1]

SETMLO1,0]

DELAYL1]

1200 mm/s LIN Al T1
1200 mm/s LIN A1 TI

1200 /s LIN A1 TI 1%

Constant | 10 END FN92;End ACC

Seting_|[£0F]
by
-1
Smooth

Virtual FD has exactly the same screen as

Virtual 10

ervice
Utlities

A teach pendant

for the FD the screen displayed in the Teach Pendant
controller. The FD of FD/CFD Controller.
controller is This window is displayed only on the upper

operated with this
device. It can also
be operated with
the keyboard.

left side, and it cannot be transferred to
other locations with the mouse.
The size is fixed as 640 x 480 pixels.

Turns ON/OFF and
displays I/O signals of the
FD/CFD controller.

Fig. 2.5 Composition of FD on Desk

@ The color and design of FD on Desk may change depending on the desktop theme of PC.

2-5



2.2 Operations

2.2 Operations

2.21 Start / terminate the FD on Desk

This part explains the startup and termination of FD on Desk.

I How to start the FD on Desk
—n After installation, run FD on Desk or FD on Desk Light in the start menu.

When the program starts for the first time after installation, the following message dialog boxes
appear.

Input the IP address of the controller, or sslect a oot

ROBOT1 103420100
4 ROBOTZ 10342100

<To old version FDonDesk user>

installation folder has changed in FDonDeskIL
tional data, some data copy is necessary,
minate this software, and copy data acer

The installati
Ta use convent
Please once ter: ordine to the next

WORK data
It you want use conventional WORK data, please move or copy
*FDionDesk.con' from old folder to FDonDeskIl folder.
~[01d FDenDesk folder(FD ONDESK)J¥
~[F DonDeskIl folder]d

NRAZOTT ssar —
[ Dan't shaw this message aeain,

er(FD ONDESK)¥rea20 11
TVNRA2 | WL icenseh

For FD on Desk Il, the install folder is not the same as the install folder for conventional FD on
Desk. When using the previous license file or WORK data, data needs to be transferred.
Exit FD on Desk once, and transfer data as follows.

* When using the license file (MAC license for PRO/REGULAR)
Copy or move "license.dat" in [previous FDonDesk folder (FD_ONDESK)]¥nra2011¥License¥
to [FDonDeskll folderj¥NRA2011¥License¥.

* When using the previous WORK data

Copy or move "FDonDesk.con" in [previous FDonDesk folder (FD_ONDESK)]
to [FDonDeskll folder].

Exit FD on Desk before copying or moving the license file and .con file.

I How to terminate the FD on Desk
" Click the Close button.

"H  Select "OK".
>> FD on Desk will be closed.
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2.2.2

Open a new project or the existing project (Only in case of "Pro")

This part explains how to create a new project or how to open an existing project.
(This is available only in case of "Pro" grade.)

When using Regular or Light, setting files cannot be managed using a project.
| Creating a new project

" Select the menu of <Setting> - [Multi].

Setting(W) Hel

Select the menu of <Project> - [New(N)].
Project{P}

New(N)...

Open{()..

>> The "Create Project" window will be displayed. A project with the entered name will be created

MNarme |
Cancel

* Specify a name with 10 or less characters.

" Enter the project name and click [Create].
>> The project name will be displayed.

Project name

Frojectd

I Opening an existing project

" Select the menu of <Setting> - [Multi].

Settingiw)  Hel
Singlels)

Select the menu of <Project> - [New(N)].
FrojectiF}

New(M)...

OpeniD) ..

>> A screen of "Open project” will be displayed.

Open

Projecth

Cancel
Project®

—E Select a project and click "Open".
>> The project name will be displayed.

Project name

Projectd

>> The names of the controllers that are included in the project will be displayed
Gontroller

Conto1 iy

Contoz2 (s,

Cont0s ol

Cont0d (a
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2.2.3 Adding controllers in the project

This section explains how to add/delete a controller using previous FD on Desk.
When using the Multi controller mode, please select a project in advance of this work.

—n Select the menu of <Controller> - [Add(A)].
Controller{R) Wi
Add(i)..

>> A screen of "Add controller" will be displayed.
[dd conrotier —————————————————— |

Contraller infomation

Narne: Conit0d Cancel
P address | |

Mads! FO11 5

It the work is exist.select or drag—and—drop.

Enter the controller name. And, if a WORK folder exists, please select the path or drag &
drop the folder to import the settings and programs.
*Specify a name with 10 or less characters.

"H Click "Add".
>>The controller is added to the project and the name of the controller is displayed.

Gontroller

Cont01 c
Conto2 (s,
Cont03 e
Cont04 (o

If the IP address is set, it becomes possible to use the following functions;

- VIEW MODE (Remote operation of the controller)

- MONITOR MODE (Receiving the setting files from the controller)

- OFFLINE MODE (Sending/receiving the setting files to/from the controller)

If a “WORK” folder is not loaded to the FDonDESK, (“drag & drop” operation or select
operation) it is necessary to perform the memory format operation from the beginning. For
details, refer to the instruction manual “TFDEN-094 Memory format procedure”.

However, please note that when copying a WORK that has been created using FD on Desk
into real equipment, it may be not be able to be used in the real equipment if settings not
corresponding to the real equipment are configured.
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2.24  Turning ON/OFF the controller

I In case of FDonDeskMenu

" Click the controller button.
>> The right side lamp tu
ns to white.

Gontroller

:
Conto2 c
Contd3 i
Conto4 [

—ﬂ Select the operation mode.

Operation mode

—E Set the IP address and select the controller type.
For both the monitor mode and the view mode, it is necessary to connect to a PC. So, inputting
the IP address of the PC to be connected is mandatory.
For the offline mode, only when sending and receiving files, it is necessary to set an IP address.

Controller information

Mamme |On:|r'|t01

F addres= | o .0 .0 0 Clear
hode| ||:|:|1-| j

Select the controller type. FD11 or CFD can be selected.

o

Click the "POWER-ON".

POWER-CIR

>>The controller will start up.

ks connected. Flease wait Thtarruption

To exit, press “POWER-OFF” button.
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| Incase of FD on Desk Light

i

Input the IP address of the target CFD controller.

Rolot

IF address

(Note) A CFD controller connected once is registered in the list in the upper right. So, you can also
establish a connection by clicking the target controller in the list instead of inputting its address.

—ﬂ Click the button of the operation mode (“View”, “Monitor” or “Offline”).
&5

Select the operation mode. §

>>The controller will sart up.

To exit, press “Disconnect” button.

(In case of the "Pro" grade) When using "Multi controller" mode, it is possible to start a
controller while the other controller is operating.

For details of each operation mode, refer to 2.2.5 VIEW MODE, 2.2.6 MONITOR MODE and
2.2.7 OFFLINE MODE.
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2.2.5 VIEW MODE

How to use the VIEW MODE is described in this section. In the VIEW MODE, the FDonDESK will execute
the communication with the robot controller.

For details on how to communicate with the controller, refer to "1.3 Communication setting for the robot
controller".

1I Using the teach pendant of the controller, change the operator class to EXPERT or higher.

|fn1fo~1fo—c1@@
Al I EN KN

—ﬂ Using the teach pendant, input the R972 command and select “1:Enabled”.

|Ce> () OFF (oN )
NMIEIEE ‘@J @

" Setthe IP address and execute the VIEW MODE.

Cperation mode

hdorit
CD‘ Oﬁﬂrljeo ' l POMWER-OM
I

1 —>

(FDonDeskMenu)

H The screen of the actual controller is displayed on the PC.
Teach 3k (FLOGIED | | S 11/21/2013 15:35 =
1 -

- Teach/Play,
Condition

1=

WC20-01

Manual Speed
5

H

RT

1 1200 mm/s LIN
— 2 1200 nm/s LIN A1 TI
MOntor2 |5 1200 mm/s LIN A1 TI
- 4 DELAYD] FN50; Timer delay
J_] 5 SETMLOT,0] FHI05; Output signal
B DELAYLT] FNOO; Timer delay
s 7 1200 mm/s LIN A1 TI
8 1200 nm/s LIN A1 TI
9 1200 nm/s LIN A1 TI 17
Constant | 10 END FN92;End
Seffing | [F0F] Hee
Wy
Senvice
Utilities Smoath

To exit, click “Disconnect” or “POWER-OFF”.

When the VIEW MODE is finished, disable the remote operation of the FD/CFD controller
again.

Using the teach pendant of the FD/CFD controller, input the R972 shortcut and set "0:
Disabled" for the remote operation.

[ [ o~* ) OFF +
i a8
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2.2 Operations

2.2.6 MONITOR MODE

How to use the MONITOR MODE is described in this section. In the MONITOR MODE, the FDonDESK will
execute the communication with the robot controller.

For details on how to communicate with the controller, refer to "1.3 Communication setting for the robot
controller".

—n Set the IP address and execute the MONITOR MODE.

Operation mode

PCWER—CM

(FDonDeskMenu)

(FDonDeskLight)

—ﬂ The following messages will appear.

Confirmation

Receive the WORK folder?

Gance|

(FDonDeskMenu)
FDonDesk Light
Do you want to download
the data?
(FDonDeskLight)

" When “OK”(YES) is selected
>> The WORK folder of the connected robot controller will be downloaded to the PC.

When “CANCEL”(NO) is selected
>> The setting data (WORK folder) of the robot controller will not be downloaded to the PC.
Instead, the WORK folder in the install folder of FD on Desk (local data) will be loaded.

"X if the download has been finished, the Virtual FD and the Virtual ROBOT will be displayed.
By opening the Monitor1-4 windows in the Virtual FD, it is possible to check the conditions e.g. the
1/0 or the PLC etc. from your PC. And, in the Virtual ROBOT, the robot posture is displayed by the
3-D graphic.

To exit, click “Disconnect” or “POWER-OFF”.




2.2 Operations

2.2.7 OFFLINE MODE

How to use the OFFLINE MODE is described in this section. In this mode, the FD on Desk can work without
communicating with the robot controller. But it is also possible to download/upload the WORK folder from/to
the controller in advance.

For details on how to communicate with the controller, refer to "1.3 Communicating with the controller".

"Bl Execute the OFFLINE MODE.

Operation mode

POWER-CR
— (FDonDeskMenu)

(FDonDeskLight)

If the IP address is already set, the following message will appear.

Confirmation

Receive the WORK folder?

Cancel

(FDonDeskMenu)

FDonDesk Light

Do you want to download
the data?

CAMNCEL

(FDonDeskLight)

When “OK”(YES) is selected

>> The WORK folder of the connected robot controller will be downloaded to the PC.

>> Using the teach pendant of the robot controller, in the screen opened by selecting <Constant
Setting> - [8 Communication] - [2 Ethernet] - [3 FTP], set "Directory Permission" to

"Read/Write".
In this state, select any file and click "Transfer", and the file can be copied to the robot
controller.
File narme | hdodified |
BT AUTOGAL ACODRMU.GON 02/04/14 20:20:24
F-) A_APPLICATION Acllenyvy. GON 02/04/14 20:20:24
..... ) ENDLESS AGOTIFP.COMN 02/04,/14 20:20:25
05 FlexG Ul ADDTSGTC.CON 02/04/14 20:20:25
o LOG #dtMation Data GON 02/04/14 20:20:25
[ APPLICATION.GON 02/04/14 20:20:25
""" D PLC CO0ALUTOGAL.GON 02/04/14 20:20:25
----- =) PRGFLD COOAUTOGALAC.GON 0270414 20:20:26
----- ) PROGRAM CODAUTOCALGEN.GON  02/04/14 20:20:26
..... o SFT COOGTRL.GON 02/04/14 20:20:26
..... ) Trace GS00CTRL.COM 02/04/14 20:23:46
_____ lnd FOOFIELDLGON 02/04/14 20:20:27
0 Unda Form.GON 02/04/14 20:20:27

Refresh

Tranzfer

When “CANCEL”(NO) is selected
>> The setting data (WORK folder) of the robot controller will not be downloaded to the PC.
Instead, the WORK folder in the install folder of FD on Desk (local data) will be loaded.

The Virtual FD, the Virtual ROBOT, the Virtual TP, and the Virtual |10 windows will be

displayed. The operations like the followings are available.

- Offline teaching (teaching in which the real robot is not used)
- Cycle time simulation
- Development of a robot language program and operation check of it
- Operation practice without a real robot
Please be sure that in these operations, the settings in the robot controller are not
changed directly even if the PC is connected with an Ethernet cable. To change the
settings in the robot controller, it is necessary to upload the setting files. To exit, click
“Disconnect” or “POWER-OFF”.
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2.3 Virtual FD and Virtual ROBOT

2.3 Virtual FD and Virtual ROBOT

2.3.1 Outline

Virtual FD and Virtual ROBOT are the same for both previous FD on Desk and FD on Desk Il
Refer to 1.5 Virtual FD and 1.6 Virtual ROBOT.




2.4 Virtual TP

- 24\VitualTP]
24 \Virtual TP

241 Outline

Virtual TP has the function equivalent to Teach Pendant of FD Controller. Click on the button (icon) by a
mouse.

In the case of simultaneous press with Enable, click on the button after having pressed Enable. Click Enable,
it changes to Enable valid (red color). And click again it, it reverts to Enable invalid (green color).

MNACHT [T

nEEEBEE
Cx- x| Crec ][ e @
- JLvo| (e [re)
&z =
FEEEE
HEEE
FEERE
E\ﬂﬁﬁ
(] ©™ &

Fig. 2.6 Virtual TP

+
&)

)

1
!

NEZE

o (EEE (@)

B

For the keys of Teach Pendant, see “BASIC OPERATIONS MANUAL".

- The [Enable] + [Motors ON] key on the Virtual TP does not work. Please use [Motors ON]
button on the Virtual 10 window.
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2.4 Virtual TP

24.2 Character Input Screen

There are two methods for inputting text using the character input screen of Virtual FD: the soft keyboard and
the hard keyboard. Choose an appropriate method based on users’ needs.

Change a keyboard to be used by use of F2 key. Press [HARD KEYBOARD], it changed to PC keyboard,
while pressing [SOFT KEYBOARD] to the soft keyboard.

SOFT
KEYBOARDE 1 | 2 | 3| 4| 5|6 |7 |8]9|ol -]~/

W wo| % v | oz { 1 < >l = | =
Esc @ E’Ieaseﬂchoosﬁe a §o'Ft key with the cursor on T/P, and push ﬁ
Enter . By 1127, a character is decided. Complete

Fig. 2.7 Character input screen

Table 2.4.1 Method for inputting characters

Name Display Method for inputting character

SOFT KEYBOARD =i MKWM Select characters using the arrow keys on Virtual TP
and press the [Enter] key to enter them.

HARD KEYBOARD | Hard-Keyboard | Type characters using the PC keyboard.




2.5 Virtual 10

2.5 Virtual IO

The Virtual 10 Operation Panel consists of three components, namely "[User 0] - Virtual 10", "FD Control Panel",
and "FD T/P Switch". These three component windows can be used separately from each other.

~} [User 10] - Virtual 10
Fixed IX(F}  User ID(V) - Help(H)

! SORR v I v

0001 0002 0003 0004

=] B3 -~} [User 10] - Virtual 10 M= e
Fixed ID(F)  User 1004 - Help(Hy
0005 0005 0007 0008 ﬂ
0003 0010 o011 o012 0012 A FD T/P Switch H

P FID a=
e eoae 218 [|--- -~
FD =

| ‘ | | o017 o018 0019 0020

FD Control Panel

0013 0014 005 o018 D

0017 0018 0018 0020

Program sIProgram sIProgram 4Program 4Program sIProgram 4Program 4Program sl

I o 9 8
i

Y

0021 00,

At

2

R

0 0031 0032

. play %Ext‘ unit ﬂMomrsDF

0021 o002z 0023 0024 . O ¥
\
FD

0025 0028 0027 0028 0029 0030 0031 0032
Program s| | ‘ Ext. play 4Ext‘umt D{MotorsDF
FD =

0001 3 0002 3 0003 {3 0004 (3 0005 ) 0006 {3 0007 ) 0008 O i‘

0017 ) 0DIB (y 0013 4 0020 (3 0021 O 0022 3 0023 () 0024 O

Unit ready Program e Error port Alarm pori Emergenc

0025 @ 0026 > 0027 ¢ 0028 ¢ 0029 (3 0030 & 0031 O 0032 O
In teach n Robot run Ext.prg.se Ext.start ¢ Motors en State outr Home posi Informatic

=

0005 (> 0010 O 00M O 0012 OO 0013 (O 0014 (> 0015 O OME OO

0IT £ 0013 0019 gy 0020 3 0021 3 M2 0023 ) 0024 O
0008 0010 Y 001 €3 0012 O 0013 O3 00M ¢ 0015 O 0DiE O Unit readsy Proar:

am & Error port

0025 @ 0026 O 0027 O 0028 (O 0029 (> 0030 @ 0031 O 0032 O
In teach m Robot run Ext.prg.se Ext.start « Motors en State outp Home posi Informatic

Alarm pori Emergenc

Fig. 2.8 Virtual IO Operational Panel

2.5.1 Virtual 1 O

Using the main Virtual 10 operation panel window, the I/O signal ON/OFF operation is possible.
When "User 10" among BEEALAE AREALENM  ~LFH at the window top is clicked, the User I/O signals
can be checked and operated. And when "Fixed I/O" is clicked, the Fixed 1/O signals can be checked and

operated.

FI} 4=indicates input signal, while

Input signal is operated by ON/OFF switch.
The scroll bar located in the right side can display signal 1~2048. The bold numbers indicate signals that are
assigned to specific functions e.g. external start signal etc. (The signal name is automatically displayed on
the window.) The assignment information of 1/0 signals is displayed on the Virtual I/O window automatically.

indicates output signal. Click on the buttons (icons) is done by a mouse.

~} [User 101 - Virtual [0
Fixed 10(F)  User 100w} Help(H)

J[=1 3 | [l -}, [Fixed 101 - Virtual IO
Ficed IF)  Liser 100W) - Help(H)

FD &=
0001 0002 0003 0004
0003 0010 oom 0012

0017 0018 0019 0020

F) 4 I
0005 0008 0007 0008 =
j Motors-ON G-STOP | Start 1 |
‘ | | ‘ Start 2 Start 3 | Start 4 |
0013 0014 0015 0016
S e
I

0021 0022 0023 0024

Ext.Emergency stop

Emergency stop

0025 0026 o7 o028

o] ||

Confirm motors-ON

TP Emergency stop

FD -

0001 O 002 O 0M3 0004 ) D005 (3 ODOS > ODOT O OOOB O j
008 O 0010 O 00M > 0012 O D013 O 0DM4 > 0015 O 0016 O
0017 3 00N O 0019 @ 0020 ) 0021 O & 0023 03 0024 O

0025 @ 0026 3 0027 3 0028 O3 0029 ¢ 0030 @ 0031 O 0032 O3
In teach n Robot run Ext.prg.se Ext.start « Motors en State outy Home posi Informatic

4]

0023 0030 0031 0032
Ext. play 4ExtunitD{MutnrsOF TP enable SW | |
=l CRON Servo-ON | Servo enable |
Magnet-ON | Weld detection |
Inconsistency |
FD >
| Motors-ON lamp 3| Motors-OMrequest X Start lamp 1
Uit ready Program e Error port Alarm pori Emergenc o Startlamp 2 o Startlamp 3 I Startlamp 4
® Stop lamp @ TPenablerelease @ Motors-ON enable
@ | Magnet-ON enable & InternalfExternal & |  WPSESTOPctl
= (=} P faiure o TP mode o Ext.mators-ON

| ol

Fig. 2.9 Virtual IO Operational Panel window
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2.5 Virtual 10

25.2 Operational Panel

Operational panel located in FD Controller is handled here.

11

FD Control Panel ]

j | i 1

v ©
. = jel ] | .

FD Controller

Motor ON  Start Stop Mode Emergency
Change Stop

Fig. 2.10 Virtual 10: Operation Panel

Table 2.5.1 Operation panel buttons

Figure Button name Motion
This is used to set the motor power to ON.
II;AL(J)'IT'I(')ORNON When it is set to ON, the robot gets ready

for operation.

START BUTTON In the playbgck mode, this starts the
program which has been selected.

Oe

(@)
T
M

STOP BUTTON In the pIaybgck _m_ode, th?s stops t_h_e
program which is in running condition.

®)
Y
L

MODE CHANGE This is used to select the mode. The

OHE” EHOEEDE

@ il

SWITCH Teach or Playback mode can be selected.
Teach Playback
When this is pressed, the condition will
EMERGENCY change from ON to OFF and the robot is
STOP BUTTON set to emergency stop (The robot cannot
OFF ON move).
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[(NOTE) For CFD controller users |

2.5 Virtual 10

The buttons/switches on the “FD Control Panel” are equivalent to keys/switches/buttons of the CFD controller shown

as below.
Figure Button name Compact teach pendant Smart teach pendant
[ I
MOTOR ON
. O MOTOR Enable +‘ M. ON ’ +E]
OFF ON
START )
O O START BUTTON Enable’+ MENU +@)+ +>+ %1
OFF ON
STOP
. . STOP BUTTON Enable|+ CONT. +
OFF ON
| ™
MODE CHANGE
SWITCH
Teach Playback Teach  Playback
EMERGENCY

1@
o
3

STOP BUTTON

or

In the FD on Desk, the “Virtual TP” can not execute the “Motors ON” operation and the “Start”
operation. Please use the “FD Control Panel” of the “Virtual IO” window instead.
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2.5 Virtual 10

2.5.3 FD TP SWITCHES

The operation of the “TP SELECTOR SWITCH” and the “ENABLE SWITCH” on the teach pendant can be
performed on this window.

FD T/P Switch E

@

IR

Fig2.11 FD T/P switches

Table 2.5.2 FD T/P switches

Figure Button name Motion
This is used to switch between the Teach
TP SELECTOR mode and the Playback mode in
SWITCH combination with the [MODE SELECT
ﬂ* {'? ﬂ* ﬂ? SWITCH] on the Virtual I1/0 window.
Playback Teach
. Used to manually operate the robot in
ENABLE Teach mode. Only while this switch is ON,
SWITCH the robot_ can_be qperated manually.
When this switch is OFF, the robot can not
OFF ON move.
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2.6 Set of Options

2.6 Set of Options

In previous FD on Desk, option settings can be freely changed according to the customer's usage. To change
option settings, a SPECIALIST or higher operator class is required. Concerning the operator class, refer to
Chapter 4 in "FD INSTRUCTION MANUAL SET UP".

What is “Operator Qualifications (Operator class)”?

Depending on the operator class (BEGINNER, USER, EXPERT, and SPECIALIST) that is
being used, special functions or menus may be omitted on the screen to avoid a careless
setting or operations etc.

2.6.1 Operational procedure of setting up of Options

o

N

=

Constant
Setting

Optian
Change

" Select the TEACH mode.

"H In the Constants Setting menu, select "1. Control Environments”, then

"5. Options".
>> The following Options input screen is displayed.
B Optic ing 1/3
Display Lansuaze ~ F r
r r r
r r
- - - Option
r r Change
-
r %
g A
r | .
r %
- -
- .
:
- 1D Disp
@| Complete

—ﬂ Press f8 key <Option Change>.

—n Input numerical values of [12345] and press [Enter], since the following dialog is
displayed.

Please input the identification number.

(12345
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2.6 Set of Options

—ﬂ Next, input numerical values of [3100886032] and press [Enter], since the
following dialog is displayed.

O ption Setting

Flease input the secunty code.

3100886032

Display Laﬂguage ~ F I~ German

I~ French I~ Italian I Chinese
I~ Spanish I~ Karean
I~ Taiwanese [ Dutch I Indonesian Ot
I~ Finnish I~ Thai Change
I~ Syhchronized motion contral
™ Multi unit control @
I~ BExtermnal axis shift function A
I~ TIG pulse welding function _
I Instruction weaving function @
r F’aHetilze ‘ N
I~ Adaptive Motion
I Module robot =
Im Oscilloscope function
I Visual maintenance support D Disp
@ Ferman can be used ﬁ
Complete

" Move the cursor to the Option to be desired and enable the setting to be valid
with the key of [Enable + ON] and to be invalid with the key of [Enable + OFF].

ﬁ M Pressf12 key <Complete> after completing the setting. The following
dialog is dlsplayed and the Option is set up.

Complete

oy reinjection

i Syetm goes to shutdown
—  to update of option setting,
Flease tum on the power supply again
after completing the shutdown.
Hit ary ke,

‘B Press any keys.
>> The following screen is displayed.

I Can you quit FO on Desk?

ves ||

"B Press [YES] to exit the FD on Desk.
The option setting will change when restarting the FD on Desk.
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2.7 Printing function of PLC

2.7 Printing function of PLC program

For previous FD on Desk, a created PLC program can be printed using the printer you are using. For editing
operation of PLC program and program preparation, see “Software PLC” of instruction Manual of FD Controller.

2.71 Printing, Print preview, Setting up of a printer
" Select the TEACH mode.

"H Open the <Service Utilities> menu, select "14. PLC Program”, then "1. PLC program edit".

H Select a file which is desired to be printed.

edit

Device File Name
Memory ISpotLime

LICDROM

& Memory

B0 A APPLICATD

- AUTOCAL

el LOG
PLC
PROGRAM
Unde

: UNIT

- UserError

o | >l |l
313023206976 hytes free

IFL|
iSelect a program J_
Execute

u]l —n Press f12 key <Execute>.
= >> The following screen appears.

Execute

ed it CYC-TIMEZ

[11] BO0Z0  BODED
— -
Mam;loﬂn Printer Setlp
0 Print Preview
Print

(21 ©OTRUE 7 T0_OIN " BODGI
— — EN END .

oot ol f00mo

(5]

EN ENO

[31 © TRUE TTOES ~ BODg2
A B

DO O-IND D UTE FE00S0

)

(41 ©OTRUE " Booe3
it

MOWE
EN  ENO

BO0304INE DUTE 001 &

Please unite cursor with the svmbol to change ard |
push the Enter key.

Disp Alias | Edit Alias Edit Mode
: pos= 0, 0
Total 123 Lines

—B Right click on the window on which the PLC program is displayed.
>> The following dialog box will be displayed.

Printer Setlp
Print Preview
Print

—E Select the menu item and left click.
>> The selected menu will be executed.

9 More than one PLC programs can not be displayed or printed simultaneously.
IMPORTANT Print images and print previews can be different according to models of printers.
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2.7 Printing

function of PLC

2.7.2

Enlarge the PLC program edit screen

'l Select the TEACH mode.

—E Open the <Service Utilities> menu, select "14. PLC Program", then "1. PLC program edit".

‘B select file.
When inputting file name, press edit button with pressing SHIFT key of vertical TP. Or

press E button with pressing SHIFT key of keyboard.

When remote connection, press E button with pressing SHIFT key of keyboard

because vertical TP is not activated.

Device File Mame

Memory FpotLime I
S CDROM

& Wemory L el Sz [edified
| A APPLIGATE

S AUTOCAL
sl Lo

~lpLC

L PROGRAM
. Undo
UNIT

. UserError

4 | = I Bl
31,303 806 876 bytes free

L
Select a program J_

Execute

=l

Execute

E Right click on PLC program screen.

Press f12 key <Execute>.
> The following screen appears.

edit CYO-TIMEZ

[11] BO0Z0  BODED
[ | :
Mam;loﬂn Printer Setlp
0 Print Preview
Print

(21 ©OTRUE 7 T0_OIN " BODGI
— — EN END .

oot ol f00mo

(5]

EN ENO

[31 © TRUE TTOES ~ BODg2
A B

DO O-IND D UTE FE00S0

)

(41 ©OTRUE TG " Booe3
— EN  ENO :

BO0304INE DUTE 001 &

Please unite cursor with the svmbol to change ard |
push the Enter key.

Edit Mode
pos= 0,
Total 13 Lines

> The following dialog box will be displayed..
Printer SetUp
Print Preview
Print
EF1E Maximum display

Click “Maximum display” on dialog menu.
> PLC program display is enlarged.

If you move the position of Virtual FD, PLC program edit screen will be back to
the original position.
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3.1 Outline

3.1.1 Outline of the Virtual Robot

"Virtual Robot" is application software that can display the robots with 3D graphics. This software is equipped
with the following features to make it possible to check the layout of the production cell or to make a teaching
program for the robot system.

- Creation and edit of simple 3D objects

- Import function for 3D model file like IGES etc.

- Interference detection between 3D models

- Creating "Tag" and robot work program creation using those tags

In this chapter, the basic operations and an example of work-cell are described. For detailed information,
refer to the help of the Virtual Robot application software.

3.1.2 The robots supported in the viewer

Concerning the available robots for this software, refer to the list in the install CD.

3.1.3 Restriction of Virtual Robot

Virtual Robot has the following restrictions.

e Functions that require feedback from the real robot or mechanisms (e.g. interference detection based on the
feedback from the real motor or encoder, overload detection, etc.) cannot be used.

¢ |/O signal simulation using "I/O Signal" in FD on Desk Il is possible, but because external hardware such as PLC
can not be connected, the behavior in conjunction with such hardware cannot be simulated. For example, the
waiting status with FN525 WAITI (input signal waiting function) must be released manually by using the "I/O
Signal" monitor.

e There are some optional functions that are not available on this software. For details, contact to our sales
department when ordering the FD on Desk II.

e There are restrictions with the number of characters of folder name to create the WORK folder at some menu. If
using these menus, please make sure to use full width 7 characters or less or half width 15 characters or less.

+ 1/O setting menu (Operation of peripheral devices)

* Project a curve (Create path)




3.2 Basic operations

3.2 Basic operations

3.21  Change of the viewpoint

The viewpoint can be moved with the mouse operation.

e Zoom in/ zoom out operation
Drag the mouse left/right with pressing the center button (wheel).

Zoom in Drag the mouse to right side with pressing the center button.
(F5 key also can be used for this operation)

Zoom out Drag the mouse to left side with pressing the center button.
(F6 key also can be used for this operation)

e Rotation
Drag the mouse left/right with pressing the center button (wheel) and the right button.

Up/down rotation Move the mouse up/down.

Cursor keys (up/down) can be used for this operation.
Left/right rotation Move the mouse left/right.

Cursor keys (left/right) can be used for this operation.

e Parallel movement
Drag the mouse left/right/up/down with pressing the right button.

The viewpoint change can be done in the menu of [Display] - [View].
For details, refer to the help.




3.2 Basic operations

3.2.2

Assignment of the mechanism models

In this example (Robot + Servo gun), mechanism model files (*.mec) are assigned to the respective
mechanisms in the virtual FD. The loaded/assigned mechanism models will move referring to the posture of

each mechanism in the Virtual FD.

—n Open <Insert> - [Import Mechanism] - [Manipulator/Aux. Axes (driven by Servo)].
>> The following window will be displayed.

&) Mechanism Registration

Controller
No Tvpe
1:SRAT00-01

2: GUND4AAD
B

B I = N T

Mew folder (2)

Accept| Cancel

53

Mame

Browse | |SRA100-01-1
Browse | [3UND4AD

—ﬂ Select the mechanism model file for the manipulator and other mechanisms.
>> If [Browse] is clicked, a file selection dialog window will open. Then select the desired
mechanism model file (*.mec) to be used.

] Mechanism Registration =

Confraller New folder (2)

Na Type Model Mame
1:5RAT00-01 [..z¥Manipulator ¥SRA100-0T.mec  Browse| [SRAT00-01-1
2: CUND4AD | Browss ’W
3 | —
s | I
5 | I
b | —
[ [
B | —
2 | —

Accept| Cancel
—E Click the [Accept] button.
>> The selected mechanism model files will be loaded.
A1 Virtual ROBOT B EES

Start  File

Edit Display Insert Tool

Application

Config Help

The loaded mechanism model will be placed on the origin of the world coordinate system. To
change the layout, please use the menu of [Tool] - [Layout]- [Placement Editor].
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3.2 Basic operations

"B Sselect [Tool] - [Mount].
>> The following window will be displayed.

B Mount an object [==]
Select Object
|GU NO4AD j
mount to
|SRA1DD—D1 j

Accept

"H Select the gun for "Select Object" and select the manipulator for "mount to", and then click
"Accept".
>> The servo gun will be mounted to the manipulator's wrist flange surface.

K] Virtual ROBOT = @)=
Start File Edit Display Insert Tool Application Config Help




3.2 Basic operations

3.2.3 How to import model data

This section explains how to import model data.

"E Open [File] - [Open].
>> The following window will be displayed.

Open 26,

I [0 « nachi » FD_ONDESK2 » Models » ~ [42] [ Scorch Modets
Organize »  New folder = 0 @
ed Type

46 PM File folder

£, Local Disk (C)
3 root (Wnachijp) = ¢

i
File name: ~  |Parts (pri) -‘
[ open |+ Cancel

Available file formats are;
- VRML(*.wrl)

- Parts(*.prt)

- IGES(*.igs)

- STEP(*.stp, *.step)

- DXF(*.dxf)

- STL(*.stl)

When the file at the network such as OneDrive is specified, there is a
possibility that the error may occur at the time of reading. Please refer to

CAUTION the file at the local disk in your computer.

—E After selecting the file type and the file name, click [Open].
>> The selected model file will be loaded.

] Virtual ROBOT —

Start File Edit Display Insert Tool Application Config Help

The loaded mechanism model will be placed on the origin of the world coordinate system. To
change the layout, please use the menu of [Tool] - [Layout]- [Placement Editor].

For the STEP/IGES format, when the following dialog box appears, select an import method ("Surface"

or "Wire frame") and a level (1 to 8) for "Precision". The accuracy becomes good, as a value become
large. “8” is the most precision.

& Surface
< Yireframe

Precision: (18] [5
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3.3 The environment of the real Robot

3.3 The environment of the real Robot

When performing off-line teaching, it is necessary to import the environment of the real robot into FD on Desk |I.
Moreover, it is necessary to use FD on Desk Il in creating data and reflecting changes made to a program or
parameter in the FD controller.

Here, those methods are explained.

3.31 Importing and Editing the settings of the FD controller and FD on Desk Il
| Import programs and parameters of the FD controller into FD on Desk II.

A folder named "WORK" is created under either of the following folders: a folder (whose name is specified
arbitrarily) created by the backup function of FD on Desk Il (refer to 1.4.19) or the folder
"NRA200Q1-******_x*_x0 created by the backup function of the FD controller.

When creating a new project (refer to 1.4.3), by selecting the above WORK folder, it is possible to import a
set of programs and parameters into FD on Desk II.

Also, it is possible to import such data as an individual program, user task, and posture file through the data
transfer function (refer to 1.4.10) from the FD controller.

I Export programs and parameters of FD on Desk Il to the FD controller.

If a change is made to a program or parameter in the imported "WORK" folder using FD on Desk I, it will be
reflected in that folder. When this "WORK" folder is specified through the backup function of FD on Desk II
(refer to 1.4.20) or the backup data restore function, a set of programs and parameters created using FD on
Desk Il will be reflected in the FD controller.

Also, it is possible to export data such as an individual program, user task, and posture file through the data
transfer function (refer to 1.4.10) to the FD controller.

For details on the backup and backup data restore operations using the FD controller, see Chapter 6 in

the instruction manual "BASIC OPERATIONS MANUAL".

It is only a setup of virtual FD which can be read by setup of FD control device.
It is necessary to load/assign a mechanism file in Virtual ROBOT separately.

3.3.2 Tool Setting

The tool length and tool angle set with the real robot can be exported into Virtual ROBOT. Refer to Chapter 4
in "FD INSTRUCTION MANUAL SET UP" for details on how to set the tool length and tool angle with the real
robot.

If "photography of the real robot and a tool" and "record of the robot posture at the time of photography" are
beforehand prepared, you can set up easily.

—II Open [Tool] — [Constant Setting] — [Tool Constants].
>>The following window will be displayed.

5] Tool Setting =]
Manipulator
SRA100-01 -
Tool Number 1 -
Tool Constant
Length ¥ 0.0
Length ¥ 0.0
Length 7 .0
Angle ¥ .0
Angle Y 0.0
Angle 7 0.0
Accepﬂ App\y\ Cancel|




3.3 The environment of the real Robot

—ﬂ After selecting "Tool Number" and click "Accept".
>> The tool frame will move to the position that is registered in the Virtual FD's tool constant.

-—'3;‘4 -

| 1A

]

"H Open [Tool] - [Layout] — [Placement Editor].

>> The following window will be displayed.
B Placement Editor R

Object  [SRAT00-01
r

Shift Rotate Put Marmal
Place Align Snap. Flip
Pose
Hmm) Yimm) Zimm)
| 0.0 = | 0.0 = | 0o =
Rx(deq) Ry(deg) Rz{deg)
| 0.0 = |-00 = |00 =
Set
Step Size

Distance(mm) Angle(deq)
[100.0 [10.0

Coordinate [world Coord. =

—n Please rotate a tool and set up an attachment position.

1 — =5

\ E
\ -
J

3.3.3 Calibration

Adjust the spatial relationship of a workpiece (or jig or peripheral device) in Virtual ROBOT based on the real
robot.

Please prepare the program which carried out teaching so that it might point to 3 reference positions on a
work (a jig, peripheral equipment) at the tool tip with the real robot, before this operation.

The distance of three reference positions is detached as much as possible. It will become more exact if

it is made to become a big range.

If the thing keenly sharp at the tip of a tool is used, the teaching of the three reference positions can be
carried out more correctly.

" Import the program and parameter of FD controller, and import a model data.
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3.3 The environment of the real Robot

—ﬂ Open [Insert] —

]. And create tags on 3 reference positions.

[Tag] — [Create Ta

i

Open [Tool]—[Attach/Detach] —[Attach].
>> The following window will be displayed.

1] Attach @

Objects Aftached Obj.
Taglo0
TagO01
TagOD2
Tagl03 E

ﬂ

Aftach to
2
<«

Set tags on “Attached Obj.”, and set the work (or the jig, peripheral equipment) “Attach to”.
Then, click Accept.
>> Tag will be attached.

Open [Tool] — [Layout] — [Workcell Calibration].
>> The following window will be displayed.

[N Workcell Galibration
Manipulator [EEENERL
Program [ -

Step Na. Tag
E) I | [TagdoD | pick
Znd 2 | [ragnot -] pick
drd [3 | [Tagdlz | pick
Object workpiece -

Accept

Set the “Manipulator”, “Program”, “Step No.”, “Tag”, “Object”.
For the “Program”, select a program that has 3 reference positions on the work-piece.
For the “Step No.” and the “Tag”, select each reference step.

Click “Accept”.
>> The following message is displayed.
[“Error is 1.2. Do you apply?”]

H

Click [OK].
>> The position of the work-piece will be moved.
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Chapter4  Operation Example (1)
Creating a Work-Cell

This chapter shows an example of how to create a work-cell in "Virtual
ROBOT".

4.1 Composition of FD on Desk Il

4.2 Creating @ WOTKCEII........oooiiiiieiiiie et

421 Initialize the workcell............ooooiiii e
4.2.2 Creating @ tool (GrHPPEI)....ccueeiuieiieeaiie e stee e
423 Creatingaworktable.............ooooiiiiiiii e
424 Creating @ WOrK-piECE........coiiiiiiiiiiiiiiee e
4.2.5 Placing each object in the workcell

4.3 Creating @ Program ... ....cooiuiieiiiieeeeiee e e eee e et e et e e e e e e e s nneaeeaneaeeean 4-12
4.3.1 Creating a teaching point using @ "Tag"...........ccoocveiiiiieeiiiieeee 4-12
4.3.2 Move the robot to the Tag and record the position

iN the WOrk program ...........ccccuiiiiiiiiii e 4-13
4.3.3 Finishing the program............cccccoouiiiiiiiiiiiiiie e 4-15

4.3.4 How to simulate the movement of a work-piece with I/O signal

E= Rt oo 1= o S 4-16






41 Composition of FD on Desk Il

In this example, the robot system is configured like the following.

Number of 1

UNIT

Number of 1 (SRA166-01

mechanisms -
%

Tool Gripper

Output signal O1 = ON : Clamp
Output signal O1 = OFF : Unclamp

Input signal 11 = ON : Clamp Status
Input signal 11 = OFF: Unclamp status

-

4.1 Composition of FD on Desk Il

When performing memory format operation on the controller using FD on Desk Il (such as defining the unit,
mechanism, and robot model), refer to the instruction manual, "Memory format procedure".

41



4.2 Creating a workcell

4.2 Creating a workcell

4.21

Initialize the workcell

Select the [File] - [New] menu.
i 7 Virtual ROBOT -
Start Edit Display Inse
New(N)

Open(0Q) |

ol

A message of "All objects are removed." will be displayed. Click [OK] to delete the all objects in the
work-cell.
==

Confirm

All objects are removed.

+oztn | ]

4.2.2 Creating a tool (gripper)

o

Use [Start], then [Create a Part file] to set a work table for creating a part
model.

i

Create models (1), (2), and (3) below in sequence by using [Insert] and
Add Primitive].

1 | Virtual ROBOT
Y T e ™

Start File Edit Display Tool Config Help

— A Import Mechanism »
CAEIR=IFAC AR T Import part/CAD file
B Add Primitive
1) Cylinder "Cyl1" (2) Box "Box1" (3) Box "Box2"
I Greate a Gylinder E“ - _ - _
Bl Greate a Box E‘ Bl Greate a Box E‘
¥ Origin [0
Y Origin [0.0 ¥ Qrigin 0. ¥ Origin oo
Z Qrigin [00 Y Crrigin 0.0 Y Crrigin —-40.0
Height 100.0 Z Origin 100.0 Z Origin 100.0
Diameter 150.0 % Length 30.0 % Length 30.0
Y Length [10.0 Y Length [10.0
Num Facets [z Z Length g Z Length (1000
Mame il Name Bl Name Bon?
Accept Cancel Accept Cancel Accept Cancel

\“Q

Let's assign colors for the respective objects. Select [Display] —
Display/Non-display].

n 7 Virtual ROBOT . »
Start File Edit | Display | Insert Tool Config Help
— View 3
F‘|.=|'D|X| Section »
Display/Non-display
Shading 3
Floor 3




4.2 Creating a workcell

"H Click [Select Color].

Change Color
Select Object

Select Color

Select Black and click [OK].

Color

m
ar
g,
5]
o
[-R
o
7]

EEEN
HENE ]
EEENESA
EEEENN
EEEE[T
FMTAEEEN
EEEENET
"THEEEN

N
|

om colors:

ine Custom Colors >3

g

oK Caneel |

Select "Box1" from the "Select Object".

| Selsct Object

Select Colar

&l

@
I Select Object

Bowl
Cyll

NMQ

The color of "Box1" turns to black.

In the same way, set the "Box2" to black and set the "Cyl1" to gray.

i ' Virtual ROBOT

wld| ol x|a]* |

Import Mechanism
Import part/CAD file
Add Primitive

3

Let's combine 3 objects together. Select [Insert] — [Add Primitive].
L e e

Start File Edit Display | Insert| Tool Config Help




4.2 Creating a workcell

a

Click "Glue".

Register the all objects to "Member" using . And set the "Model Name" as
"GRIPPER".

X Glue
Objects Member
Boxl
BoxZ
Cyll
]
«

Model Name GRIPPER
Accept

Now a 3D object that consists of "Box1", "Box2", and "Cyl1" was defined.

Delete the ob?ects that are not necessary.
m 7 Virtual ROBOT -

Start  File Display Inserf

_ A Undo
= | - | N Delete
r Path ,
Select [Delete].
[N Delete Object

& Part « Tag/Frame pick

GRIPPER

Select Box1, Box2, and Cyl1, and then press the [Delete] button.

Select [File] — [Save as].

1 Virtual ROBOT . —
Start [File| Edit Display Insert Tool Config Help
® ;::(No)] (2] 1% @ ~|Qlq
Save(S)
Save as(A)
o EraiE ’| Save Parts

Save the object "GRIPPER" as "GRIPPER.prt" in the folder of "Parts™.
|lf} Parts j I‘j‘ B
FHZ-150-01 prt

FH2-250-01 prt

FH3-150-01 prt

GRIPPERprt

@table.prt

Now a shape of a gripper is created as a part "GRIPPER".




4.2 Creating a workcell

It is also possible to import a 3D model data like IGES as a tool. In that case, please
pay attention to the following points;

In this example, the "world coordinate system" in the workcell where the gripper object
was defined will be used as a base coordinate system of the gripper.

- Simplify the objects (lighten the amount of the data) as much as possible.
- Define the object so that its reference (base) coordinate system becomes the robot's

wrist coordinate system.

4.2.3 Creating a work table

" Atter initializing the work-cell by selecting [File], then [New], use [Insert],
then [Add Primitive] to create the following object.

1 | Virtual ROBOT

@] ol x a1 [+

L s s s oo e
Start File Edit Display |Insert| Tool Config Help

Import Mechanism
Import part/CAD file
Add Primitive

»

Box "TABLE"

Bl Create a Box

¥ Origin
¥ Origin
Z Origin
# Length 0an
Y Length 1]
Z Length S00

Name ABLE
Accept Cancsl

00

T

[=]

[==]
=

=

®

Set the color of this object as you like.

World coordinate
system

(NOTE)

- In this example, the size of a grid is 500[mm] x 500[mm].
- Because the origin of the TABLE is (1500, 0, 0), this object does not pile up on
the world coordinate system.

—ﬂ Save this "TABLE" as a part "TABLE.prt" referring to "4.2.2 Creating a tool

(gripper)”.




4.2 Creating a workcell

424 Creating a work-piece

" Atter initializing the work-cell by selecting [File], then [New], use [Insert],
then [Add Primitive] to create the following object.

# | Virtual ROBOT. - il Pro— ——

Start File Edit Display [Insert] Tool Config Help

. Import Mechanism +
r-|-=| 'E:’|«\";a‘~“‘|"‘Q Import part/CAD file

Add Primitive

Box "WORK"

"- Greate a Box E“
¥ Origin oo
Y Origin oo
Z Qrigin oo
i Length 50.0
Y Length o0.0
Z length 200.0
Name WOR

Accept Cancel

Set the color of this object as you like.

— “1d
T

—ﬂ Save this "WORK" as a part "WORK.prt" referring to "4.2.2 Creating a tool
(gripper)".




4.2 Creating a workcell

4.2.5 Placing each object in the workcell

Let's place each part and the robot in the workcell.

o

Select [Start], then [Workcell].

i Virtual ROBOT
File Edit Display In:
v Workcell
Create a Part File
Create a Mec. File

Exit(X)

Select [Insert], [Import Mechanism], then [Manipulator / Aux. Axes (driven by
Servo)].

Click [Browse] to select the "SRA166-01.mec" in the folder of "Mechanisms".

@
M Mechanism Registration

No Typs Madel Mame
1:3RAT86-01 |..ew¥Mechanishis? SRATAE -0T.mec Bra@e SRATAG-1

When "Accept” is clicked, a robot model "SRA166-01.mec" is loaded for the
mechanism 1. In this case, the origin of the mechanism coordinate system of the
robot is placed on the origin of the world coordinate system of the workcell.

In case of single robot system, normally, the robot's mechanism coordinate system
(base coordinate system) will be placed on the world coordinate system. However, in
case of a system in which plural mechanisms try to make a cooperative motion, it is
necessary to define the location and the angle of the respective mechanism
coordinate systems correctly.




4.2 Creating a workcell

—ﬂ Open the "TABLE.prt" in the "Parts" folder using [Insert] — [Import part/CAD
file] menu.

[m7 Virtual ROBOT

Start File Edit Display [Insert] Tool Config Help

Import Mechanism 3
olal ol /4l -

Import part/CAD file |
Add Primitive

>> "TABLE.prt" is loaded to the workcell

(NOTE)
Because the origin of the "TABLE" is (1500, 0, 0), this object will be placed in a
position like this picture.

" Open the "WORK.prt" in the "Parts" folder using [Insert] —
[Import part/CAD file] menu.
>>"WORK.prt" is loaded to the workcell.

o2

(NOTE)

- Because the origin of the "WORK" is (0, 0, 0), this object will be placed on the
origin of the world coordinate system.

- In this picture, the robot color is set to transparent for the explanation.
([Display] — [Display/Non-display] — [Change Transparency])
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4.2 Creating a workcell

Change the location of the "WORK". Select [Tool] — [Layout] —

Placement Editor] menu.
+ e ROBOT
Start File Edit Display Insert Config Help
Path Editor 1
CIEIR=1FSL NS AP L\ a o
i Layout 3 Placement Editor
Attach/Detach » e ZEEy
Mechanism Installation
Mount
Calibration
Motinn b

Select "WORK" with "Object" button and then enter (1500, -500, 500) for (X, Y, Z)

and then click [Set].

Ml Placement Editor [Xr
(et |||—

Shift Rotate Put
Flace Align Snap. Flip |

Pose

p {mm! Y mm {mm!

I1SDD.D = |-500.0 = [500.0
malUed] myided] rolded]

| 0.0 = | 0.0 = | 0.0 -
Step Size

Distance(mm) Angle{deg)
[100.0 [10.0

Coordinate [world Coord.

"WORK" will move to (1500, -500, 500).

WORK was moved to
(1500, -500, 500)

Open the "GRIPPER.prt" in the "Parts" folder using [Insert] —

[Import part/CAD file] menu.
>>"GRIPPER.prt" is loaded to the workcell.

(NOTE)

- Because the origin of the "GRIPPER" is (0, 0, 0), this object will be placed on the

origin of the world coordinate system.




4.2 Creating a workcell

—ﬂ Let's mount this GRIPPER to the wrist flange. Select [Tool], then [Mount].

A7 Virtual ROBOT .
Start File Edit Display Insert |Tool | Config Help
Path Editor
CACTR=1EAT YRR BT
Layout 3
Attach/Detach 3

Mount

Object: GRIPPER
Mount to: SRA166-01
Set as

B Mount an object

Selact Object

GRIPPER
mount to
SRATEG-1 -

The part "GRIPPER" is mounted onto the robot tool flange.

a

(NOTE)

- When "Mount" is executed, the base coordinate system of GRIPPER and the
wrist coordinate system at the tool flange are arranged so that their orientations

match and also their origins match.

Wrist coordinate
system

Arranged so that
orientations and origins
match.

GRIPPER
base coordinate system




4.2 Creating a workcell

Next, set the tool constant.
>> Now the tool constant setting in the Virtual Robot is still default setting.

+X

Length (0, 0, 0)
Angle (0, 0, 0)

-
In the Virtual FD screen, set the constant for tool 1 as follows.
Length  (rmm) « | 0.0] | 0.0/ =z 200.0]
Angle  (deg x| 180.0] | 0.0/ z| 0.0

(For the detailed operation, refer to the instruction manual "SETUP").

Copy the tool constant on Virtual FD to Virtual Robot. Open <Tool> [Motion]
Constant Setting] [Tool Constants].
LY VSN | ] -

a1 Virtual ROBOT. -

B

Start File Edit Display Insert [Tool] Config Help

Path Edit '
@la| ol x &t [ ]2 o e ¥ e

= Layout >

Attach/Detach

Mount

Motion [ g
—8  Playback o |Moxeko

Program verffcation
Analysis Constant Setting > Tool Constants
Handiing Setting » 3 Motion Direction
Reread Machine Constants

Signal Assignment

After selecting "1" for "Tool Number 1", click [Apply] to load the tool
constant on Virtual FD into Virtual ROBOT. After confirming the values, click

x|

Tool Number

Tool Constant
Length 0.0
Length 0.0
length 2 200.0
Angle ¥ 180.0
Angle Y 0.0
Angle 0.0

|Accept '@ [Cancel]

>> The tool frame display will be refreshed based on the loaded tool constant.

+X

Length (0, 0, 200)
Angle (180, 0, 0)

+Y
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4.3 Creating a program

4.3 Creating a program

Let's create a simple program in the workcell.
Please select program number 1 on Virtual FD in advance.

431 Creating a teaching point using a "Tag"
—n Select [Insert] — [Create Tag] — [Create Tag] menu. _

a7 Virtual ROBOT

Start File Edit Display |Insert| Tool Config Help
Import Mechanism [ 1
wle] olxlal [ Import part/CAD file | 4 (X |
Add Primitive
Create Tag 3 Create Tag
Create a path 3 Create Tags from a program

After inputting Tag name and select "Coordinate(XYZRPY)" and then click
Accept].
"B Create Taes E\w

Manipulator
SRAal66-1 -

Method

i 7= WA T

@ Coordinale(KiZYPR]
IOk 4 urace
 Pick a vertex

Hame Tagl

Create Tag0 and Tag1 with the following settings.

Tag0 Tag1

W [1500 W [1500)

¥ [-500 ¥ [-500

2 [550 2 [850

R [0 R [0

Ry [0 Ry [0

3 — Re [0
Accept Cancel Accept Cancel

"Tag0" in a position 300mm higher than the work,
and "Tag1" in the position of the work will be created.
o =

0
0

i




4.3 Creating a program

4.3.2 Move the robot to the Tag and record the position in the work program

—II Let's move the robot to the position of Tag0.
Select [Tool] —[Motion] — [Move to].
Adiaa Al X

1 Virtual ROBOT
irtua a8

Start File Edit Display Insert Config Help
Path Editor 1

TR FYC AR R PR o @@

L Layout »
Attach/Detach »
Mount
Motion v Jog
Playback 3 ioyelio

Program verification

Analysis 4 Constant Setting »

Select Tag0 and click [Move].

Manipulator
SRATEE-1 -

~ J5 <0 default

—| g ] |

I

—

j Move j

that the tool frame and the Tag0 match each other.
e e e
%

-

Hg

- If the target Tag is placed on a location where the robot can not reach or placed with
angle that the robot can not make, error will occur.

- There may be a case where robot can make plural sets of axis angles for 1 Tag. In
that case, it is possible to designate one of them for the robot's posture.
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4.3 Creating a program

Frogram | —ﬂ Record this position as STEP 1. Click the "Program” icon on Virtual FD, enter
ON 1" to open program 1, and press the "RECORD" key. ("C" key of the
£x] 1 keyboard can be used instead of this)
>> STEP 1 is recorded.
= Prog;am St:p 4/1/2013 16:39 ~“-
Eo- [Ex] ghmﬁ . Co?wg?t\ton
seur g | Manual Speed
W) m )
mn/s LIN__ AT 11
0 [START]
11200 mm/s LIN Al I1
FOF
"  Inthesamew
—
——aapffiine-_
-"-'*
%‘.‘*
--
4._—‘_-"
.
-
= a ord STEP 2 on the FD on Desk II.
a‘ 2 Program Step 4/1/2013 16:42 s :3%
1 . o Spor
SRATEE Condition

Manual Speed —

L

IT

il
s LIN Al T1

0 [START]
T 1200 mm/s LIN

Al Tl

Spot 2 1200 mm/s LIN A1 TI1

Maonitor  |[EOF] -
u]}

=

Now 2 teaching points were created in the work program.




4.3 Creating a program

4.3.3 Finishing the program

—n Using the 2 steps created in the previous section, make a program like the
following picture. Concerning the details of operation, refer to the instruction
manual "BASIC OPERATIONS MANUAL".

0 [START
1T 1200 mm/s
2 1200 mm/s LIN A1 TI
3 SETMCOT,1] FN105; Output signal
4 WAITILIT] Fro2h;Wait Ineput cond
5 1200 mm/s LIN A1 TI
6 DELAY[1] FME0: Timer delay
71200 mm/s LIN A1 T1
8 SETMCOT,0] FM105; Output =ienal
9 WAITJCIT] FhB26;Wait not [nput o
10 1200 mm/s LIN A1 TI
11 END FN3Z; End
[(EOF]
(NOTE)
STEP 1: Record at the position of Tag0
STEP 2: Record at the position of Tag1
STEP 5: Copy of STEP 1
STEP 7: Copy of STEP 2

STEP 10: Copy of STEP 1

—ﬂ Perform CHECK GO operation on the robot operation panel.
>> The robot will go up/down.

(Supplement) At the step of FN525 and the FN526, use "Cancel I-Wait" key to
release the waiting condition for Input Signal.

- In "User 10", turn ON input signal 31 (Ext. unit play stop) in advance.

- Please confirm in advance that "Enabled" is selected for "9 Check with function" in
the "Teach/Playback Condition" screen. Without the above setting, an applied
function such as SETM and DELAY cannot be executed.

=€ Teac vhack Condition 2/3 LINIT 1 @
2 Playback with func{Drrun) Disabled - Condition
Object to restAct All Unit b Mermnory
9 Check with function —rf'\
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4.3 Creating a program

4.3.4 How to simulate the movement of a work-piece with 1/O signal
assignment

i

When this state continues, even if the robot turns ON/OFF output signal O1,
the workpiece ("WORK") remains fixed to the table ("TABLE"), though it
should be clamped or unclamped by the gripper. This is unusual. Therefore,
make a setting like the following picture in the menu of [Tool] - [Signal

M Sienal Assienment r$_<|

OUT Sig. Command Arqument 1 Argument 2 IN Sig. i‘

0 | [orip/release | [SRATE6-1 | WORK ~n

By this setting, the movement of the WORK will be set as following;

B When output signal O1 is set to ON;
The WORK is attached to the wrist of SRA166-01 robot and follows the
movement of the robot.
(Input signal 11 will be set to ON at the same time.)

B When output signal O1 is set to OFF
The WORK is released from to the wrist of SRA166-01 robot and fixed to the
released position.
(Input signal 11 will be set to OFF at the same time.)

After completing this setting, try CHECK GO/BACK operation again.

>> When the output signal 1 (O1) turns ON, the work-piece is attached to the robot
and starts to move with the robot. When the output signal 1 (O1) turns OFF, the
work-piece is released from the robot.

WS




Chapter 5 Operation Example (2)
Sealing

This chapter introduces the procedure for off-line teaching in FD on Desk Il by
using a sealing application as an example.

B OULIINE ... 5-1
541 PrOCEAUIES ....cooiiiiiiiiiiiiie e 5-2
5.2 How to defin@ @ 10CUS ......vviiiiiiiee i 5-1
5.2.1  Definition by importing a curve data from afile................................. 5-1
5.2.2 How to define: Picking the work-piece model .............c.cccoeceeeerinnenn. 5-2
5.2.3 Importing a plain text data file..............cccoooieiiiiiiii 5-4
5.3 Creating / editing @ path ...........c.oooiiiiiii e 5-5
531 Howtocreate apath ..........oocviiiiiiiiiiiii 5-5
5.3.2 How to choose the posture.............ccoooiiiiiiiiiiiiiieee e 5-6
5.3.3 How to align the posture of the Tags inthe Path ............................. 5-7
534 Howtoeditthe Path ..o 5-8

5.3.5 How to create a Work-program ............cccccveeeeeiiiiiiiiiiieee e 5-9






5.1 Outline

In this chapter, the off-line teaching procedure in FD on Desk Il is introduced by showing as an example how to
create a program for applying a sealing agent to the workpiece indicated in Fig. 5.1.1 Workpiece to which a
sealing agent is applied.

Fig. 5.1.1 Workpiece to which a sealing agent is applied
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5.1 Outline

51.1 Procedures

Install the robot

In this step, install the robot, connect the external device,
and configure the settings.
For details, refer to their respective manuals.

Import the real controller's environment

Reproduce the real controller's environment in FD on Desk Il. For details, refer to
Chapter 3.

B Importing the settings of the FD controller

B Configuring the tool settings

B Adjusting the installation position

<

Preparing 3D model data

Prepare the work piece, jig, and tool model data.

Import existing CAD data. For details on how to import CAD data, refer to Chapter 2.
Note that for a simple shape, it is possible to create an object using the Virtual
ROBOT functions by selecting [Insert] - [Add primitive].

<

How to define a locus

Define the locus for applying a sealing agent. Use one of of the following methods for
defining a locus. For details on the procedure for each method, read this chapter.

B Importing curve data

B Defining poly-lines

B Importing into plain text data

«—

Creating / editing a path

A Path is created from Tags. For details on the procedure for each method,
read this chapter.

B Creating a Path

B Editing a Path

Convert the path to a program

A robot program is created from the path.
For details, read this Chapter.

e =

Motion check

The motion of the created program is checked by playing the program back
using FD on Desk II.

Export the program created using FD on Desk I

For details, refer to Chapter 2.

<« €

Checking and modifying a program

Check-go operation is performed on the real machine to correct the position.

For program modification, it is convenient to use functions for program conversion in
the "ServiceUtilities" menu. For detailed on the functions, refer to the Help of the
FD/CFD controller.

<

Play back a program
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5.2 How to define a locus

5.2 How to define a locus

In this section, how to define a locus for applying the sealing motion is described.
There are 3 ways to define the locus. Please choose one of these 3 ways.

m Importing curve data

m Picking (clicking) the workpiece model with the mouse

m Importing a plain text data file
Use one of these methods.

The defined locus can be loaded to the Virtual ROBOT window as an object.

For example, a locus object for applying a sealing agent to the workpiece in Fig. 5.1.1 Workpiece to which a
sealing agent is applied is displayed in the Virtual ROBOT window as shown in Fig. 4.2-1.

When you select [Insert] - [Add Primitive], and then click [Select Obj], names are displayed as shown in Fig.
4.2-2. By selecting an object here, it is possible to transfer parallel or rotate it. It is also possible to delete it from

[Edit] — [Delete] menu.

In the next section, how to create a work-program for a robot using this object is described.

Fig. 4.2-1 Example of locus data
[N Select Object I

& Part © Tag/Frame pick|
GRIPPER
SRATa4-01

Fig. 5.2.1 Display of object names

5.2.1 Definition by importing a curve data from a file

Using CAD software, a defined TCP locus can be imported to the Virtual ROBOT window.
After making a locus by a curve and a line using CAD software in the market, save it in a STEP, IGES, or

DXF format. (STEP is recommended)
And the file can be imported from the menu of [Insert] — [Import part/CAD file]. When importing the file, the
object name is set referring to the file name.

Concerning “How to import model data”, see the chapter2.




5.2 How to define a locus

5.2.2 How to define: Picking the work-piece model

In the Virtual ROBOT window, define the locus at the tool tip. By picking (clicking) the edges or the vertexes
of a work-piece, create a locus object in a form of poly-line.

—n Load the model data of the work-piece.

T

"H  Open the menu of [Insert] — [Add primitive]
>> The following window will be displayed.

[N Modeline
Primitive
Box Wedge
Cylinder Cone
Sphere Fipe
Scale

Point Frame

line | Arc |Template]
Palvline Spline

Copy Clone

Face Invert
Remave

Object Glue

Cut
File Import
Placement
Select Obj

Put

Trans Rotate

Reattach Pose

" Select [Polyline].
>> The following window will be displayed.
[ Greate a polyline
Select
@ Merferd o Face © Curve
pick
Cancsl last pick

MName Curye

OK Cancel

—n Select “Vertex”, “Face”, or “Curve” and then click “pick”.

ltem Outline

Vertex | The vertex of the polyhedron is selected.

When picked, the nearest vertex is selected.

Face | An optional vertex on the picked model data is
selected.

Curve | If the model data has been loaded as a “curve”, select
“Curve”. If the model has been imported as an
IGES/STEP format, it is also possible to select the
edge.




5.2 How to define a locus

"H Pick on the work-piece.
>> The picked vertexes are connected and a poly-line is generated.

\

o

Input the “Name” for the poly-line.
This name is used as the locus object.

" Click “OK”.
>> A locus object is defined.




5.2 How to define a locus

5.2.3 Importing a plain text data file

Prepare a plain text file that includes the array of points that represent the locus.

a

Prepare text data expressing an array of points.

Prepare a plain text file like the following format;
Polyline(*Name of the locus object”)
{
Vertex1:X, Vertex1:Y, Vertex1:Z
Vertex2:X, Vertex2:Y, Vertex2:Z

VertexN:X, VertexN:Y, VertexN:Z
}

(A poly-line will be made by connecting these points)

(Example)
Polyline("Poly_line ")

-800, -800, 0
-800, 800, 0
800, 800, 0

800, -800, 0
-400,-800, 0
-400, 400, 0
400, 400, 0

400, -400, 0
-200, -400, 0

When loading this file, a poly-line like this picture will be defined.

Open the menu of [Insert] — [Add primitive].

.l

Click [Import].
>> The following window will be displayed.

M Import a text file
Toxt |

Coordinate

il corl
—

Impart

Click “Browse” and open the prepared text file.

o

Click “Import”.
>> A locus object is defined.
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Creating / editing a path

In Virtual ROBOT, position information and directions are recorded as a "Tag". It is possible to move the robot so
that its tool tip position and its posture match a "Tag". A group of "Tags" mentioned above can be defined as a
"Path". A "Patch" can be converted into a robot program.

This chapter explains how to create a robot program from a locus object by using a Path.

5.3.1 How to create a path

Create a path from a locus object.

—n Open [Insert] — [Create a path] — [New] — [along a curve].
>> The following window will be displayed.

Curve

Path Name
tolerance  [5.0

I~ Flip

OR | Anply \ Cancsl

—E Set the respective parameters.

Item Outline
Curve Choose the locus object from this pull-down menu.
Path Name | Enter the Path Name.

tolerance | Set the accuracy of the Tags that will be generated. The value is
smaller, the accuracy will become more accurate.

Because each Tag becomes a MOVE command when
converting the path to a work-program, if the accuracy of the Tag
becomes accurate, the accuracy of the MOVE command position
becomes accurate.

" Click “Apply”.
>> Tags are displayed on the locus object.

—n Confirm the positions of the Tags, click “OK”.
>> A new path will be created.




5.3 Creating / editing a path

5.3.2 How to choose the posture

The posture of the robot tool in the Tags included in the Path created in the previous section depends on the
locus object. Therefore, the robot tool may take unexpected angle and cause strange motion or cable
breakage. In a case like that, it is necessary to change the posture of the Tags and avoid the unexpected
motion of the robot.

In Virtual ROBOT, when a Tag to be used as a reference is prepared, the posture can be aligned with it. In
this section, how to create a reference Tag and how to change the posture of the existing Tags are
described.

I How to create a reference Tag using the robot posture

By this procedure, it is possible to create a Tag which has the same posture (roll, pitch, yaw) with the robot
TCP. In this operation, it is not necessary to care about the XYZ coordinates of the Tag.

—n Operate the robot to make a desired posture (angle).

—ﬂ Create a path and open the menu of [Insert] — [Create a tag] — [Create a tag].

>> The following window will be displayed.
[N Create Tags

Manipulator
BRATAE-01
Method
& Tag On TCP
~ Coordinate (KYZVPR]
© Pick a surface

C Pick a vertex
~

Wame [TagliD
Accept
—ﬂ Select “Tag On TCP” and click “Accept”.

>> A new Tag will be created on the robot TCP position using the tool posture of
the robot.

| How to create a Tag by inputting the posture directly

" Open [Insert] - [Add primitive].
>> The following window will be displayed.

[N Modeline
Primitive
Box Wedge
Cylinder Cone
Sphere Fipe
Scale
Point Frame

line | Arc |Template]
Palvline Spline

Copy Clone

Face Invert
Remave

Object Glue

Cut
File Import
Placement
Select Obj

Put

Trans Rotate

Reattach Pose




5.3 Creating / editing a path

"H  Click the “Select Obj”.
>> The following window will be displayed.

[N Select Object

« Part & Tag/Frame

—ﬂ Select one Tag that is included in the Path created in the previous section
and click “Accept”.

—n In the Modeling dialog box, click "Rotate".

>> The following window will be displayed.

[N Rotate
Object:  T_Path0D1

RERR] |-49.6 Rx >>

<K Ry| [F90.0 Ry >»
«KRz| [-130.4 Rz >>

StepSize
0.0 -

& Parent Coord
¢ Local Coord.

Accept

—ﬂ Set the angle of the Tag by inputting the angle directly to the edit boxes or
changing the values by the rotation buttons on the window.

‘H Click “OK”.
>> The angle of the Tag will be changed.

5.3.3 How to align the posture of the Tags in the Path

How to align the posture of Tags included in a Path to the reference Tag is described hereinafter.

" Open [Tool] - [Path editor].
>> The following window will be displayed.
[N Rotate

Object:  T_Paih0ot

RERR] |-49.6 Rx >>

<K Ry| [F90.0 Ry >»
«KRz| [-130.4 Rz >>

StepSize
0.0 -

& Parent Coord
¢ Local Coord.

Accept




5.3 Creating / editing a path

—E Right-click the Path name in the window.
>> The following menu is displayed.

Property

Inzert Previous

Ihzert Mext

Inzert Air Cut

Inwert

Tranzfer

Rotate
Interpolate
Align

Create Proeram
Copy

[elete

" Click the “Align”.
>> The following window will be displayed.

TN Alien Tagls) [x]
Coordinate aglo0 4

W Fix Z direction

QK | Apply \ Carncel

"B Select the Tag as a reference Tag and remove the check-mark of “Fix Z

direction”.
W Align Tae(s)
Coordinate ag000 -

I~ Fix Z direction
[o]4 | Apply ‘ Cancel

Note: When the "Fix Z direction" check box is selected, rotation is performed in the
X-axis and Y-axis directions with the Z-axis direction fixed. This function is
used for applications such as spot welding. When a reference Tag has been
prepared as described previously, clear the check box.

"H Click “Apply”. >>The all Tags in the Path will be aligned to the direction of
the reference Tag.

5.34 How to edit the Path

A Path can be edited in the menu of [Tool] — [Path editor].
M Insert a Tag
H Invert the order of the Tags
B Transfer the Tags
B Rotate the Tags
B Copy the Paths
B Delete the Tags/paths
H Insert an air cut motion Tag
Operations such as the ones shown above can be performed. For details, see Help for Virtual ROBOT.
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5.3.5 How to create a work-program
A Path in the Virtual ROBOT can be converted to a program for the robot.

" Open [Tool] - [Path editor].
>> The following window will be displayed.

[N Path Editor
.

—ﬂ Right-click the Path name in the window.

>> The following menu is displayed.
Property
Theert Previous
Ihzert Mesxt
Ihzert Air Cut

Tnwvert

Transfer

Ritate
Interpolate
Align

Create Program

Copy

Delete

" Select “Create Program”.
>> The following window will be displayed.

[H Create a program

Manioulator SRATAG-
Program Mo. 1

I~ Fix sign of J5

Accept

—n Select the Manipulator (Robot) and input the program number and then click
“Accept”.

>> The following window will be displayed.

[

Gompleted.

Click “OK”.

a =

Open the created program in the Virtual FD screen.
>> The created program is displayed.

it [ m
JOINT A1 T1

1

2 100 mm/s LIN A8 TI
3 100 mm/s LIN A8 TI
4 100 mm/s LIN A8 TI
b 100 mm/s LIN A8 TI
6 100 mm/s LIN A8 TI
7 100 mm/s LIN A8 TI
1 100 mm/s LIN A8 TI
9 100 mm/s LIN A8 TI
10 100 mm/s LIN A8 TI
" 100 mm/s LIN A8 TI
12 100 mm/s LIN A8 TI
13 100 mm/s LIN A8 TI
14 100 mm/s LIN A8 TI
15 100 mm/s LIN A8 TI

For 1 Tag (x, v, z, roll, pitch, yaw), a robot can take several different postures (combinations of
different axis angle set).

In the process of the "Create a program", each step data (MOVE command) for each Tag is
generated so that the posture becomes the similar posture to the previous step by referring to it.
However, the 1st step (MOVE command) refers to the present robot posture.

So please do not forget to set a preferred robot posture before executing the function of "Create a
program".
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NOTE
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Chapter 6

Example (3) Palletize

In this chapter, a palletize application is created using "Virtual ROBOT". For
details, refer to “FD CONTROLLER INSTRUCTION MANUAL Palletize
function”. And, because the palletize function is an optional software, it is
necessary to setup the optional software in advance.

6.1 Composition of FD on Desk Il ... 6-1
6.1.1  RODbOt SEHING ....eeieeii e 6-1
6.1.2  Outline of the WOorkcell ............ccccooiiiiiiiiiiiee e 6-2
Lt I T 1@ BT | = U 6-3

6.2 Creating @ WOrKCEIl...........cooiiiiiiiiiee e 6-4
(3072 IR O (Y- ] T J= B (oo I (e ] o] oY= o 6-4
6.2.2 Creating a part: “WORK” ..o 6-4
6.2.3 Creating a part: “CONVEYOR” ..........oooiiiiiiiiiiie e 6-5
6.2.4 Creating a part: “PALLET” ..o 6-6
6.2.5 Placing each object in the workcell................ccccooiiiiii 6-7
6.2.6  Setting the tool constant.............cccccciiiiiiiiii 6-10

(SIS I @7 (=TT 1o =T o] o | =1 o o I 6-11
6.3.1  Pallet and Palletize pattern to be created in advance..................... 6-11
6.3.2 Program to be created............ccooiiiiiiiiiiiiiiii 6-12
6.3.3  Creating Tags ... coooe i 6-13
6.3.4 Creating a program 1 “PICK” .........cciiiiiiiiii e 6-15
6.3.5 Creating aprogram 2 “PUT” .........ooiiiiiiiiiiiiiieeee e 6-16
6.3.6 Registeringapallet...........cooooiiiiiiiiiiii e 6-17
6.3.7 Registering a palletize pattern ..............cccceeiiii i 6-19
6.3.8 Creating a program 4 “SAMPLE”.............cccoooiiiiiiiiee e 6-21
6.3.9  Let’'s run the program 4 “SAMPLE”.............cccoiiiiiiiiiieiieceeee 6-25

6.4  Visual Simulation .............oooiiiiiiiiiiiiiii e 6-28
6.4.1  Modifying @ PrOgram ..........coeiiiiiieeiiiieeeiiieeeaiiee e e e e seee e neaeee e 6-28
6.4.2  Setup of the handling menu............cccooiiiiiiiiiii e 6-29
6.4.3 Let’s run the program 5 “SAMPLE VISUAL” ..........c..coooiiiiiiineennen. 6-33
6.4.4 How to restart the halted program from the beginning.................... 6-34
6.4.5 How to change the shift amount limit setting .................cccooceeiiie. 6-36
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6.1 Composition of FD on Desk Il

In this example, the robot system is configured like the following.

6.1.1 Robot setting

Number of 1

UNIT

Number of 1 (LP130-01
mechanisms

Tool Gripper

Output signal O2 = ON : Clamp
Output signal O1 = ON : Unclamp

Input signal 12 = ON : Clamp Status
Input signal 11 = ON : Unclamp Status

1

=<

This 3D model is the same with the “GRIPPER” used in the
chapter 3.
Tool Constant TOOL1

LPI30-01 s
anualSpeed

TOOL H
Tool Mzme TOOLY

Length  (mm) x 0.0 v 0.0 =z | 200.0 @
Lnge  (deg) x| 0.0 | 0.0 z | 0.0 S%?[\S%Ig
CofG (mm) x| 0.0 | 0.0 =z [ 374.0

Weight (ke h0.0

Inertia (Kg?m?m) x [ B0.00 [ B0.00 =] 50.00

Max radius (mm) 0.0

Cartesian coordinate=Normal

Tool :# | I
Toal & Xdreclmnf z al z N
X d\recllun Tool ¥ dlre:t\nn Interfarance

# directian Setting
hnele= UEU -80.0) Angle=(180,0,0) Angle=(180,-45,0) #ngle=(180,0,0) ﬁ

@ Press ENAELE+EDIT key to show the soft—kevhoard.

[16 characters or less]. Complete
For TOOL1, set the weight and center of gravity when not
holding a workpiece.

Example: 50kg

For TOOL2, set the weight and center of gravity when
holding a workpiece. For other parameters, set the same
values as the values set to TOOL1.

Example: 100kg

When performing memory format operation on the controller using FD on Desk Il (such as defining the unit,
mechanism, and robot model), refer to the instruction manual, "Memory format procedure".
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6.1.2

Outline of the Workcell

| GRIPPER |

| woRrk |\

| LP130-01
| CONVEYOR | \
| PALLET | \

Object name X origin Y origin Z origin X length Y length Z length
LP130-01 0 0 0 - - -
GRIPPER Attached to LP130-01 - - -
WORK 1250 -1250 500 490 490 90
CONVEYOR 250 -1250 0 2500 500 500
PALLET 1750 0 0 1500 1500 100
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6.1.3 I/0 signals
No. Name Description
This is the input from the unclamp sensor on the gripper.
11| UNCLAMP CHECK This turns ON when the gripper is unclamp status (=open).
This is the input from the clamp sensor on the gripper.
12 | CLAME CHECK This turns ON when the gripper is clamp status (=close).
Work ready signal
I10 | WORK READY This turns ON when a work-piece is set in the pick-up position on the
conveyor.
Ol | UNCLAMP This is a signal to open the gripper. (Unclamp)
02 | CLAMP This is a signal to close the gripper. (Clamp)
03 | cronE “Clone” for the work-piece
This signal is used for the visual simulation in the Virtual ROBOT window.
“Restore” for the work-piece
04 | RESTORE This signal is used for the visual simulation in the Virtual ROBOT window.
033 Layer count signal
: | LAYER NO. The number of the current layer is outputted with binary signal (2 bits).
034 In this example, the number is from 1 to 3.
041 Work count signal
. | WoRK NO The number of the current work-piece (in the current layer) is outputted
044 with binary signal (4 bits).
In this example, the number is from 1 to 9.
Completion signal
049 | COMPLETE \CI)VEen 1 cycle of the palletize pattern has completed, this signal will turn
And this signal will turn OFF when the next cycle starts.
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6.2 Creating a workcell

6.2.1 Creating a tool (gripper)

The same tool (GRIPPER) as the tool used in Chapter 4 is used. For details, refer to Chapter 4.

6.2.2 Creating a part: “WORK?”

| Creating a work-piece

" Open <Start> [Create a Part File].
[N Virtual ROBOT

Start  File  Edit  Displ
Wiark.cell

» Create a Part File

Create a Mec, Fils

Exiti¥) |

"H  Open <File> [New Part].
M Virtual ROBOT
Start | File Edit Dizpla

MNew Part{MN)
g | Open(0)
SawelS)
Save az(A)
B

—E Open <Insert> [Primitive] to create a “Box”.

Ihzert  Tool

Impoart
Primitive

Box "WORK"

[N Create a Box
¥ Origin 1250
Y Origin -1250
Z Origin B0
# Length 490
¥ Length 490
Z Length 20
Mame WORK

Accept|  Cancel |

A Set the color of this object as you like.




6.2 Creating a workcell

—E Open <File> [Save as].
[N Virtual ROBOT
Start | File Edit Dizpla

Mewr Part{M)
r“| Cipent 0}
Savel(S)

- ——

Savehe part as WORK.prt.

6.2.3 Creating a part: “CONVEYOR?”

| Creating a conveyor

"I Create a Box like the following picture. (Concerning the detailed procedure,

see the previous section.)

Box "CONVEYOR"
[M Greate a Box

# Origin 2o0]
l—

Y Origin 1750
Z Origin 0

# Length 2500

Y Length [f00
Z Length [f00
MName CONWEY

Accept|  Cancel |

Set the color of this object as you like.

"H  Save the data as a file with the filename "CONVEYOR . prt".
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6.2.4 Creating a part: “PALLET”

| Creating a pallet

—n Create a Box like the following picture. (Concerning the detailed procedure,
see the previous section.)

Box "PALLET"

[N Create a Box
# Origin 1750
Y Origin 0
Z Origin o
¥ Length IW
Y Length 1500
Z Length 0
M ame [PALLET

Accept|  Cancel |

Set the color of this object as you like.

—ﬂ Save the part as PALLET.prt.
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6.2.5 Placing each object in the workcell

I Place the respective objects in a work-cell

—n Open <Start> [Workcell].
[N Virtual ROBOT
Start File Edit

Dizpl

Create a Part File
Create a Mec. File

Exit{x)

Start

File Edit

Opanil)
— SavelS)

>_ Save azi i)

Export

—ﬂ Open <Insert> [Import Mechanism] [Manipulator/Aux. Axes (driven by
Servo)].

H. al ROBO
Start  File  Edit Display | Ingert Tool Confie  Help

Import Mechanizm Manipulator G, dxes (driven by Servo)
4 | = | D| X |~| I | Import part/GAD file Peripheral Device (Driven by Output signal)
Add Primitive

* v

= Create Tag
Create a path
Import the user corrdinates

Click “Browse” to select “LP130-01.mec” in the “Manipulator” folder.

[M Mechanism Reeistration
Controller NRAZ011 =
No Tvpe Model Name
1:LP130-01 |..ms¥Manipulato[¥LP130-01.mec Ifirowse| LP130-01

When the “Accept”l button is clicked, the robot model “tP130-01 .mec” is loaded for
the mechanism 1.
-

4R
>

e
ok

) 0 7 (&
,;!>
i

2




6.2 Creating a workcell

"BI  Open <Insert> [Import part/CAD file].

Tool GConfie  Help

Inzert
Import Mechanizm
| Import part/CGAD fils
~ Add Primitive
F Create Tag 2
Create a path 3
Import the user corrdinates

Open PALLET.prt.
“PALLET” is loaded to the current work-cell.

"H Open coNVEYOR.prt.

A

A
A

L Db

B Openwork.prt.
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" OpenGRIPPER.prt.

The GRIPPER is placed on the origin of the world coordinate system.

"H Select [Tool], then [Mount].

Tool Confie  Help
Path Editor

Layout 3

#fttachs/Detach »
Pount

Set the parameters like the following picture.
Select Object: GRIPPER

mount to: LP130-01
Select Object

GRIFFER -
mourt to

|LP1SD—D1 j

When clicking the "Accept" button, the part "GRIPPER" is mounted onto the robot
tool flange.

—E Now the all objects have been loaded to the current work-cell.

Please save this work-cell as a new file.
(Example: SAMPLE_PALLETIZE.cel)
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6.2.6  Setting the tool constant

I Tool constant setting
" In the Virtual FD screen, set the constants for TOOL1 and TOOL2 each as

follows.
Length  (mm) x| 0.0 | 0.0 =z|200.0
Angle  (deg) x| 0.0 | 0.0 =z| 0.0

(For the detailed operation, refer to the instruction manual "SETUP MANUAL").

"H  Open <Tool> [Motion] [Constant Setting] [Tool Constants].
-

Tool Confiz  Help
Path Editor i
1E> 4 F
Lavout 3 v g’| $| ! ﬂ
Attach/Detach  »| ><’\
Matint
.I. _-‘_'-d-’-
oo |=
Mowve To
Playback y Frogram werification
Analyziz h

rection
Feread Machine Gonztants

S

—ﬂ In the displayed window, select "1" for "Tool Number" and click [Apply] to
load the tool constants on Virtual FD into Virtual ROBOT. After confirming
the values, click [Apply].

¥ Tool Setting

Handling Setting 3

Signal Azsignment

Caontroller 4

Tool Mumber

Tool Constant
Length X 0.
Length ¥ 0.0
length £  200.0
Angle ® 0.0
Angle Y 0.0

di—
Cancel|

>> The tool frame display condition on Virtual ROBOT will be changed.
L

Set TOOL 2 in the same way.
Then click “Accept” to close the window.
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6.3 Creating a program

6.3.1 Pallet and Palletize pattern to be created in advance

As a preparation, the following pallet and the palletize pattern will be created.

Pallet
Pallet name Description
Create 3 Tags (PLT1, PLT2, and PLT3) to define the pallet directions and
PALLETO1 size. And, in this example, the coordinate information of the defined pallet
is automatically exported to the program 3.

Palletize pattern
Pattern name Description
. 9 work-pieces for 1 layer.
Palletize01 Total 3 layers.
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6.3.2

Program to be created

The programs to be created in this example are listed below.

No.

Program name

Description

PICK

In this program, a position (Tag name: PICK) for picking up a work-piece
on the conveyor is registered as a MOVE command.

n

See “6.3.4 Creating a program 1 “PICK””.

PUT

In this program, a position (Tag name: PLT1) for placing the 1st
work-piece on the pallet is registered as a MOVE command.

PLT1

See “6.3.5 Creating a program 2 “PUT™.

PALLETO1

In this program, 3 points on the pallet are recorded.
(Tag name: PLT1, PLT2, PLT3)
This program is automatically generated when defining the pallet.

See “6.3.6 Registering a pallet’.

SAMPLE

This is a palletize program that is generated semi-automatically.
See “6.3.8 Creating a program 4 “SAMPLE"".

SAMPLE VISUAL

This is a program for a visual simulation. This program is created based
on the program 4.
See “6.4 Visual simulation”.




6.3 Creating a program

6.3.3 Creating Tags
First, create 4 Tags (PICK, PLT1, PLT2, and PLT3) using the following procedure.
| Creating Tags
H menu.

Inzert Tool Confie

Help
| Impart Machanizm 3 | | | | 1
Impart part/GAD file 8| e |
Add Primitive : _ﬂ ﬂ
Create Tae =L
Create a path Create Tags from a program

Impart the uzer corrdinates Impart
—

Input the Tag name (PICK) and then select “Coordinate (XYZYPR)” and click
“Accept’.

[N Create Taes

Manipulator
|LP1SD—IZI1 j

Method

 Tag Op TCP
4 Coordinate (%ZiPR) |
 Pick a surface
© Pick a vertex
~

M ame: FICK,

Accept

—ﬂ Set the following values and then click “Accept”.
[N Create a Tae

#1250

Y o |-1250

2 |s00

R [-180

Ry |0
Fz |0

Accept|  Cancel |

A Tag “PICK” is created at the designated coordinate.
Repeat this operation to create the all Tags shown in the next page.
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4 Tags to be created

Rx Ry Rz
Name For X Y V4 (yaw) (pitch) (roll)
prck | Picking 1250 1250 600 180 0
position
Pallet
PLT1 definition 1 1250 -500 200 -180 0
Put position
PLT2 Pallet 2250 -500 200 -180 0
definition 2
PLT3 Pallet 1250 500 200 -180 0
definition 3
PICK PLT1 PLT2 PLT3
[M Create a Tag [M Create a Tae [M Create a Tae [M Create a Tae
A [1250 #1250 # [2250 #1250
Yo [-1250 ¥ [-500 ¥ [-500 ¥ 500
2[00 2 [200 Z [200 2 [200
Rx [-180 Rx [-180 Rx [-180 Rx [-180
Rv [0 Ry [0 Ry [0 Ry [0
kz o Fz [0 Fz [0 Fz [0
Accept Cancel Accept Cancel Accept Cancel Accept Cancel
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6.3 Creating a program

6.3.4  Creating a program 1 “PICK”

Create program 1 "PICK" using the Tag “PICK”.

| Creating the picking program “PICK”
—II Open <Tool> [Motion] [Move To].

Tool Config  Help
Path Editar

Layout

AttachDetach
Mot

Mation

Playback 3

Program verification
Analvsiz y  Constant Setting 3

Select “PICK” and click “Move”.

Manipulator
LP130-01 -

Select Tag

PLTZ
PLT3

~ Position ® Pose
I J3 <0 default

O
A=)

The robot moves to the Tag "PICK".

—

/2/
< PICK

L 5

&% —E Select program 1 on Virtual FD in advance and put a name as "PICK" using
9 the FN99 comment function.

=8

e —ﬂ Record the current position of the robot as the 2nd step. Press the [Record]
g, key on the "robot operation panel” of FD on Desk Il. ("C" key of the keyboard

can be used instead of this)

>> The 2nd step will be recorded.

0 [START]
REML"PICK™]
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6.3 Creating a program

6.3.5

Creating a program 2 “PUT”
Create program 1 "PUT" using the Tag "PLT1".

| Creating the program “PUT”

—n Move the robot to the Tag "PLT1" position.

e
AW
y ><
PICK N sl rin
PLTZ
PLT3

cope

=

Select program 2 on Virtual FD in advance and put a name as "PUT" using
the FN99 comment function.

Record the current position of the robot as the 2nd step. Press the [Record]
key on the "robot operation panel” of FD on Desk Il. ("C" key of the keyboard
can be used instead of this)

>> The 2nd step will be recorded.

0 [START]
REML"PUT ]
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6.3 Creating a program

6.3.6

Registering a pallet

Register the origin and directions of the pallet using the Tags (PLT1, PLT2, and PLT3).

| Registering a pallet

[=]-}
=
i B

Palletize
Constant

T

uln
e

G

Record
Current
Pasition

i

Press software key <Palletize Constant> and open [1 Register pallet].

Register pallet to define stacking direction.

Input new number when registering a new pallet.

Select a pallet from the list when editing its registration.

Pallet List

No. [ Mame [Kinds [Prozram No |
A
N7

@ Ineut pallet Mo.

2]

Input “1” as the pallet number and press [Enter].
>> The following screen will be displayed.
T n

ot

3. —direction

X0 [ 1250.04 mm
Yo [ 48989 mm
Z0 [ 200.0T mm

@ Position robot with a work at @ corner of pallet as the origin.
nd press the F8 key T?;K‘ C

3 positions determine a pallet position and direction.
Position robot with a work as the ilustration shows, and place cursor on a &
corresponding title, then press “FB Record Current Position”. L H
It is also available to read positions from a program file. (F9 Read Program) R q
After record 5 positions, press "F12 Complets’. Cifgm
Pasiti
Pallet No. | Thame [FALLETON osten
Origi 2 X—direction ﬁ %
XD 125004 mm XD 2250.03 mm e
Y0 -499.97 rmm Y0 -499 .96 rmm Program
Z0 200.07 mm Z0 200 .06 mm

o

omplete

&

—ﬂ Move the robot to the Tag "PLT1" position, move the cursor over "1. Origin"

in the Virtual FD screen, and then press the software key <Record Current

Position>.
/.,‘ -\
N
/ >4
< ’ >
FICE.
PLTZ
PLTE

A0 125004 rmm
Y0 -499 .97 mm
20 20007 mm
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6.3 Creating a program

@ a
EE@

Current
Position

Move the robot to the Tag "PLT2" position, move the cursor over
"2. X-direction" in the Virtual FD screen, and then press the software key
<Record Current Position>.

2 ¥—direction
PICK X0 [ 2250.03mm
LT Yo [ -499.96 mm
PLT3 Z0 [ 200.05mm

@ H
EE@

Current
Pasition

Move the robot to the Tag "PLT3" position, move the cursor over
"3. Y-direction" in the Virtual FD screen, and then press the software key
<Record Current Position>.

3. =diraction
PICK X0 [ 125004 mm
o Yo [ 49993 mm

Z0 200,07 mm

< a

Complete

Press <Complete>.
>> In the following window, input “3”.

White the positions in a program

lnput new program numbsr[1 — 9999 ]

[}

Now the pallet has been defined and the coordinate information has been stored in
the program 3.

Al TI
1
2 10.0 2 LIN  AIPTI
31000 ¥ LIN  AIPTI
4 10.0 3 LIN  AIPTI
b
F

Select —ﬂ

Pallet

The pallet 1 is registered as the user coordinate system 1. When <Select Pallet>
key is pressed, it is possible to select the user coordinate system for the manual
operation of the robot.

1 zer
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6.3 Creating a program

6.3.7 Registering a palletize pattern

Register data for palletize pattern 1 by using the following procedure.

| Registering a palletize pattern

= H

=]
B8 =
Palletize
Constant

Press software key <Palletize Constant> and open [2 Register pattern].
g M
[Register pattern] Sef pallefize paftern number. [1-255]
IJ]}
Palletize pattern |ist =
No. | Mame [Pallet Mo [Laver Mun | Lineerd
A
v
&
Copy
@ Select or input palletize pattern rumber. ‘

Input “1” as the pattern number and press [Enter].

=1

et

Mext

In the displayed screen, set the parameters like the following picture and
ress <Next>.

[work information] Works are placed in the pallet. LW, d¥p and dVp are
neccesary when using template. H is neccesary when stacking more than 2
layers.

Palletize rattem Mo 1

MName

Pallst Mo, [ T[PALLETOT
Work ¥p, ﬁ
Size L [ B00.00mm ‘ Cramee
Wy [ 500.00 mm
H [ 700.00 mm
dXp ’Wmm
d¥p 0.00mm
Approach dist.

Length Xa 0.00 mm
Ya 0.00 mm

Next

@ nput pattern name [1—20characters or less] Press
EMABLE+EDIT key to show the soft-kevhoard

In this screen, just press <Next>.

[Brasping offset] This value is the gap of between work center and hand

- . ; I . ManualSpeed

Ezgi;}g rI;g‘]iSs‘Ea?zsd‘bLE; 1% :fl(ceuﬂlszeleaihl::rwnwa)ﬁ:al\y from 2 positions. More settings H

Palletize patterm MNo. [ TNeme [Falletizedl Eﬁfroeﬁ

Grasping position I—W Position

(1)Bas= position (2)Position(tumed 180deg) | —

X | 0.00[qa X [ 0.00mm Back

Y [ 0.00mm e [ 0.00mm

Z [ 0.00mm Z [ 0.00mm

MNesd

Offset Xh | 0.00rmm Yh | 0.00rmm
@ rasping a work and arrange on the pallet. Press the F8key
[-5995 90-5995 50] o
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6.3 Creating a program

—ﬂ In this screen, make the setting like the picture and press <Next>.

Next Bl 1
[Layer Settingl Set number of lavers. And set plane paftern No. at every Check
layer. Set fofal stack height considered compression in Layer height. Display
Palletize pattern Mo. 1 Name |Palletize01
Layer MNum E
Laver height 300.00 mm
Laver type single -
Back
Layer pattermn
Flane No Height adiust.  mm
Layer1 T 0.00 =
Laver2 [T 0w Next
Layer3 1 0.00 | I
=
@ Ilnput total numbers of layers. [1 - 50]
—ﬂ In this screen, make the setting like the picture and press <Next>.
MNext 51 ]
Palletize pattem Mo 1 Name |Palletize01 Bihf?:
Plans No. 1 Py
Plane tvee Comun ___H
Work number Hp ’_3 Yo ’_3 g?
Parallzl trans X | 0.00mm Y [ 0.00 mm Copy
)y(‘k Back
b
Next
Gty || (2 | (3
vo b
DRSNS Modify
N
Xp
@ [Select type of plane.
< " In this screen, configure the settings as follows and press <Complete>.
g i 5 ]
Camplete Palletize pattem MNo 1 MName |Palletize01
Plane No. 1 Through
Work number g
Shee Arrange
L 500.00 rmm Edge
W 50000 rmm —
H [ 100,00 rom LT LS Lp .
dxp 0.00 mm ac
drp [ 0.00mm | 1500.00mm
Layer Mo, Plans MNo. 4 5 ]
G S N N
Laver? 1
Laysr3 1 ? ) .
A h A
1 1500.00mm
Xp ﬁ
@ E}‘elect laver with cursor kays. Stack shape below this leyer is
izplayed Complste

Now the palletize pattern 1 has been defined.
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6.3 Creating a program

6.3.8 Creating a program 4 “SAMPLE”

Create a palletize program using the pallet and the palletize pattern that have been registered in advance.

| Creating a palletize program

—n Press software key <Palletize Constant> and open [3 Program creation].
s

gggztt‘azﬁt Program list NI %
MName Comment Agcending
| 01 y —
~3LP130-01 002 2 PUT
“LLP130-01 [ulu] I PALLETO
A
7
Refer
PICK
@ nput program number or select program from list. And press
Enter key to next step.

"H  Input “4” as the program number and

Program Mo [ fmeme [
Palletize pattem Mo [ T [Palletize01

Mowve kind & Palletize ©

Approach route & Appr—>Down © Down—>Appr
Program loop # Enabled © Disabled

Laver count signal(0)
Wark count signal(Q)
Palletize end signallQ)
Hand open signal(Q)
Hand open wait signal(l)
Hard close signal(Q) L
Hard close wait signal(l]

Work wait sigral(])

_ NN

@ IThis is an input signal for waiting a work is prepared. [0-2048]

In this screen, make the setting like the picture and press <Next>.

Next
rogram Mo [ dName
Palletize patterm Mo [ T [Palletizs01
Mawe kind & Falletize ©
Approach route & Appr—Down © Down—>Appr
Program loop & Enabled  Disabled
Laver count signal(0) ,W
Work count signal(0) [ 4T
Palletize end signal(Q) ’W
Hand open signall0) ’71
Hand open wait signal(l) [T
Hand close signal(0) [ 2 et
Hand close wait sigral(l) I—Z
Work wait sigral(]) [ 10

oft—keyhoard

@ Lﬂput program name. Press ENABLEFEDIT key to show the
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6.3 Creating a program

e A
Read
Program

JHED

OFF

Program No [ 4 Name [SAMPLE I
[1)Picking position

Record
Current
Position

ManuilSpeed

L H

Select the program 1 “PICK” using the cursor keys and
s S

m lis

Program list URITA EEE

Marme Steps | Comment

Ascending

L LP130-01 0oz 2 PUT
<} LP130-01 003 9 PALLETO!

Input “2” as the step number.

Flease input step Mo of selscted program [1 —9399]

[2

(z%zi
>
~ =
\// 1 )
Lt

Set the cursor to “(1) Picking position” and press <Read Program>.

Enter] key.

The coordinates of the Tag "PICK" are set for "Picking position".

MNext

Set the other parameters like the picture and press <Next>.

Program MNa 4MName [SAMPLE
(1)Picking position I ]
Record
Current
Position
(2)Raising height 300.00 mm
g Back
Speedt] High 100 Low 10
fccurmcy A 1 l
Interpolation & LN o JOINT O\)
Next
E %
ST Read
I I Program
@ Fositioning the robot to grasp a work and press F8 key.
ser
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e
Read
Program

JHED

OFF

4

Execute

6.3 Creating a program

Set the cursor to “(3) Releasing position” and press <Read Program>.

4 I

ManualSpeed
L H
Record

Current
| w] H

Select the program 2 “PUT” using the cursor keys and [Enter] key.

Program list UMITA

MName | Mo | Steps | Comment ‘ Ascending

3 LP1a0-01 001 2 PICK —_—
LP130-0

<} LP130-01 003 5 PALLETO1

Input “2” as the step number.
& Rea ra

g=lai}

Flease input step Mo of selscted program [1 —9399]

[2

The coordinates of the Tag "PLT1" are set for "Put position".

Program MNa
(3)Rsleasing position

(HApproach height
(BIDescending height
(BlLeaving height

Set the other parameters like the

icture and press <Execute>.

[ 4 Name [SAMPLE I

300. 00 mm
100.00 mm
40000 mm

Speed[®] High 100 Low 10
1 T

1

ManualSpeed
L H

Record
Current
Position

Back

@

F& kew

Aocurecy A B o @&
Intenmolation & LN~ JOINT LJ’
YL ot B
f Read
Program
Fositioning the robot to put the first work on pallet and press @

AT Execute

A palletize program is automatically generated in the program 4.
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6.3 Creating a program

Generated program

T REMLTSAMPLE PROGRAM_MAME

2 *[TOP] PLT_PO_TOP

3 SETMLOZ,0](CLAMP) FLT_PO_OFF_HC
4 SETMLOT, 11 (UNCLAMP) PLT_PO_ON_HO

b 100 2 LIN A1 T2 FLT_F1_F

B WAITICI10ICWORK READY) PLT_PT_WMATT_WK
7 WATTICITICUNCLAMP CHECK) PLT_P1_WAIT_HO
8 10.0 % LIN A1 T2 FLT_FZ P

9 SETMLOT,0] (UNCLAMP) FLT_P2_OFF_HO
10 SETMLOZ, 1 JCCLAMP) PLT_PZ_0ON_HC
11 WAITILIZ2J(CLAMP CHECK) PLT_P2 WAIT_HC
12 100 2 LIN A1 T1 PLT_P3_D1=300
13 PALLET3[1,0,033,0411(LAYER NO.,WORK NO.)

14 PALLET3_APR[1,0] PLT_AFR

15 100 2 LIN A1 TI FLT_P4_D02=300
16 100 2 LIN A1 T1 PLT_P5_D03=100
17 10.0 % LIN A1 TI FLT_F&_F

18 SETMLOZ,0JCCLAMP) PLT_P6_0OFF_HC
19 SETMLOT, 1] CUNCLAMP) FLT_F&_0ON_HO
20 100 2 LIN A1 T2 PLT_P7_Dd=400
21 PALLET3_ENDLT,0491(COMPLETE)  PLT_END
27 100 2 LIN A1 T2 FLT_P&_P
23 GOTOL*TOP] FLT_F8_JF
24 END PROGRAM_END

[EQF]
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6.3 Creating a program

6.3.9

Let’s run the program 4 “SAMPLE”

I How to run the program 4 “SAMPLE”

Program

4
[Ex]

=

e
£

|

Open the program 4.

Program Step

24 STEPS
4 0 |[sampLE

[Ex]

8/19/2014 13:30

1 "c‘

Teach/Play
Condition

1=
LP130-01

ManualSpeed [
b | B e
1R fogram LN Change
Counter
REML"SAMPLE PROGRAN_NAVE Féf“ert“
Paletize | 2 *[TOP] PLT_PO_TOP irec
Monitar 3 SETMLOZ,07(CLAMP) PLT_PO_OFF_HC Modify
o 4 SETMCOT, TT(UMCLANP) PLT_PO_ON_HO
= 5100 & LIN Al T2 PLTPIP Select
6 WAITICI10T(HORK READY) PLT_P1_WAIT_IK Pallot
File 7 WAITICINTCUNCLAMP CHECK) PLT_P1_WAIT_HO
= 8 10.0 % LIN A T2 PLIPP
BEEam | 5 SEMION,0JCUNCLANP) PLT_P2_CFF_HO V
Palletize | 10 SETMEO2,1T(CLAMP) PLT_P2_ON_HC
Constant | {1 WAITI[I2]{CLAMP CHECK) PLT_F2_WATT_HC WCE
| 12 100 % LIN Al T1  PLT_P2.D1=300 o
13 PALLETSL1,0,032, 0417 (LAYER NO. ,HORK NO.) <P
Senvice | 14 PALLET3_APRT1,0] PLT_4PR
Utiiies | 15 700 2 LIN A1 T1__ PLT P4 [2-300 Sy

Select the "Playback"” mode using the "robot operation panel” window.

1] ¥
100 Cwerride

Set the Playback speed override. At this time, select 30%.

302
Y
¥ . .
overice | (NOTE) When using a real robot, 10% is recommended for safer
operation.

(e

>

Select the playback mode. In this case, select “Cycle”.

o

For "1/0 signal definition" in FD on Desk Il or "Input Signal Monitor" in Virtual
FD, turn ON input signal 131 (Ext. unit play stop).

O signal definition
wE|IHl ¢
Input signal Variable 1/0 Name
0 10030
0§ o3
0 10032 -
< |

F‘niitmnvanahle Cnmbmatinﬂl.‘"” Axis monitor  Variable monit... User variable m...
Because this signal is Normal Close (NC) signal, the robot cannot move while this
signal is OFF.

Press [Start] button.
>> The program 4 will start.
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6.3 Creating a program

Palletize
Monitor

In steps where the robot is temporarily stopped by the WAITI function,
please release the waiting condition by using "l/O signal definition" in FD on
Desk Il or "Input Signal Monitor" in Virtual FD.

<Input signals used by WAITI function>

11 :Unclamp check

12 : Clamp check

110 : Work ready

1/0 signal definition x

wlE | ®

Input signal Varizble 1/0 Name
O 10009
o mo10
OFF 10011 @
<[

But, in this case, only the robot will move. To simulate the motion of the
work-piece, see the next section.

The palletize counter can be checked using software-key <Palletize Monitor>.
|No. Fallet Laver ‘Work Marne |
1 1 | 2 /3 | 5 /9 Palletizell

The layer number (1-3) is outputted using 033 to 034 (2bits).
0001 0002 0003 0004 0005 0006 0007 0008 0009 0010
0011 0012 0013 0014 0015 0016 0017 0018 00719 0020
0021 0022 _0023 0024 0025 0026 0027 0028 0029 0030
0031 0032]|0033| 0034 |0035 0036 0037 0038 0039 0040

0041 0042 00435 0044 19 0050
0051 0052 0053 0054 0055 O Layer No.=2 |9 D060
0061 0062 0063 0064 0065 O 9 0070

The work-piece number (1 - 9) is outputted using 041 to 044 (4 bits).
0001 0002 0003 0004 0005 0006 0007 0008 0009 0010
0011 0012 0013 0014 0015 0016 0017 0018 00719 0020
0021 0022 0023 0024 0025 0026 0027 0028 0029 0030
| 0031 0032 [0033] 0034 0035 0036 0037 0038 0039 0040
0041 0042 0043 00447 5 0046 0047 0048 0049 0050

U051 U052 U053 0052 0055 Work No. =5 P9 0060
0061 0062 0063 0064 0065 O 59 0070
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6.3 Creating a program

"B When releasing the 9th work-piece of the 3rd layer, 049 (Complete) will be
turned ON.

0001 0002 0003 0004 0005 0006 0007 0008 0009 0010
0011 0012 0013 0014 0015 0016 0017 0018 0019 0020
0021 0022 0023 0024 0025 0026 0027 0028 0029 0030
0031 0032 [0033] 0034 0035 0036 0037 0038,0039 0040
0041 0042 0043 0044 0045 0046 0047 0048| 0049 &
0051 0052 0053 0054 0055 0056 0057 0058 UUST O

0061 0062 0063 0064 0065 0066 0067 0068 0069 007U ]

049 will be turned OFF when executing PALLET3 function. (This means that the
next palletize cycle starts)

Completion
signal.

—m Because the “Program loop” setting is enabled when generating the palletize
program, the robot will repeat the palletize motion.
See “6.3.8 Creating a program 4 “SAMPLE"".
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6.4 Modifying a program

6.4 Visual simulation

This section visually simulates how a workpiece is palletized.

6.4.1 Modifying a program

Copy the program 4 to 5 and modify the program 5 like the following.
The portions enclosed in [i\ are modified/added portions using the program screen editor.

1200 mm/s LIN Al TI

0 [START

1T REML SAMPLE WISUAL™ 1(1) FROGEAM MAME
2 *[TOP] FLT_FO_TOP

3 [ SETMLOZ, 0] CCLAMP) FLT PO _OFF HC

(2)

4 |WAITJLIZICCLAMP CHECK) FNG26:Wait rot Irput c
5 100 & LIN Al 12  FLTPIF
E 100 % 1IN Al T2  PLTP2P
7 | SETMLOZ, 1](CLAMP) @ |PLT_PZ_ON_HC
& |WAITILIZI(CLAMP CHECK) PLT P2 WAIT_HC
9 100 ¥ LIN Al TI PLT_P3_D1=300
10 PALLETS[1,0,083,0411(LAYER NO.,WORK NO.)
11 PALLETZ_APRL1,0] PLT_APR
12 100 &  LIN Al TI PLT_P4_D2=300
12 100 £  LIN Al TI PLT_P5_D2=100
14 10.0 & LIN Al TI PLT PE_P
15 [SETMLOZ, 0] (CLAMP) @ |PLT_PE_OFF_HC
16 [WATTJLI2T(CL AMP CHECKD FMG26:Wait rot Irput c
17 [SETMLO3, 1T(CLONE) FN105; Output signal
18 |WAITILISJ(CLONE CHECKY @ |FMB25:Wait Ineut cond
19 | SETML03, 0] (CLONE) FN105; Output signal
50 [SETMCO4, T](RESTORE) FN105; Output signal
21 |WAITICI41(RESTORE CHECKY ™ |FMB25:Mait Input cond
32 | SETMLO4, 0] (RESTORE) FM105; Output signal
3 100 £ LIN Al T2 PLT_P7_Dd=400
24 PALLET3_EMDLC1,0497(COMPLETE)  PLT_EMND
5 100 £ LIN Al T2 PLT PSP
%6 GOTOL*TOP] PLT P8 _JP
37 END PROGRAM_END

[EOF]

) The program name should be changed to "SAMPLE VISUAL"in advance.

(2) In this case, the clamp/unclamp motion for the work-piece is controlled only by turning

output signal 02 ON/OFF. So O1 ON/OFF commands (FN105 SETM) and its ON/OFF

check commands (FN525 WAITI) are deleted.

(3),(4) When the work-piece on the pallet is placed, the "Clone" and "Restore" operations are
executed. To synchronize the program and the Virtual ROBOT window, WAITI function

is used. (STEP 16, 18, 21)
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6.4 Visual simulation

6.4.2

Setup of the handling menu

Setup the Virtual ROBOT window for the visual simulation of the 3D object “WORK”.

| Setup

|

Tool  Config
Path Editor

Help

Lawout

fittach/Detach
Mount

Mation
Plavback

fnalysis

Handling Setting
Signal Azsignment

F Controller

RIel 5|4

Manipulator

Setting

Store part pozition
Resztare part pozition

Open <Tool> [Handling Setting] [Manipulator].
EE |

Select “LP130-01” and click “Accept”.
[E Select Manipulator

H OEen <Tool> EHandIin% Settinﬁi ESetting].

Tool  Config
Path Editor

Help

Lawout

fttach/Detach
Mount

Mation
Playback

fnalvzis

Handling Setting

Signal Aszignment

F GController

»

Bl elo]s]

Manipulator
Setting

Store part position
Festore part position

—

Click “Select” button.

[N Handling
[0 Signal

Parts

Sripper
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6.4 Modifying a program

Select “WORK” and click “>>” button.

X Handling Setting: Select Obj.

Objects

Parts to be carried

ENgIVS

—

Objects Parts to be carried
CONVEYOR WORK
GRIPPER _
PALLET
ﬁ
Accept

>> “WORK” is set to the box of “Parts to be carried”.

Click “OK”.
>> The setting is saved.

=

Click “AcceE t” button of the “Handlin= ” window.
X Handling

[/0 Signal
Parts

# #3
Gripper [GRIFPER] GRIPP (G
TCP{ToolNa) J ’E J ’E J J
Tolerance{mm) [00 [ 0.0 [ 00 [ 00 [0
Grip  (Osignal) J JE J J
CGripping(lsignal} J J

Tool Confie  Help
Fath Editor 1

Rlelsl4l | @

Lavout

Attach/Detach 1

Iaunt

otion »

Plavback 3

fnalysis 3

_F"_'_'—-_'_
Handling Setting Ianipulator
Setting

Signal Azzignment

Restore part pozition

Controller 3
L —

position shown in this picture.

Initial position

OEen <Tool> EHandIin% Settin%i EStore part position].

(NOTE) Before executing this operation, the WORK object must be placed in the

Click “OK”.

Gonfirm

Can you ztore pozitions?

e T

i)

The current coordinate of the WORK is stored as the initial position.
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6.4 Visual simulation

—m Open <Tool> [Si%nal Assignment].

Tool Confie  Help
Path Editor

3
Layaut »

| Attach/Detach » B
Maunt

Mation

3
Plavback 3
Analyzis 3

L3

Handling Setting

Signal Assignment

F Controller r I

_m Set the parameters like the following picture.
[N Sienal Assienment

OUT Sig. Command Argument 1 Argument 2 IN Sig. i‘

~| |oripirelease ~| [LP130-01 ~| [WORK — ~| |2~
B o [done <] WORK <] | R I
14 <] |restore  ~| [WORK - | MR
|4 ~| |undefined ~| |undefned ~| |undefined ~| |4 ]
5 -] |undefined =] |undefined ~| |undefined ~| |5  +|
6 +| |undefined ~| |undefined ~| |undefined ~| [6  ~|
|? j |undefined j |undefined j |undefined j |? j
B -] |undefined ~| |undefined ~| |undefined ~| [8  ~|
[ +| |undefined ~| |undefined ~| |undefined ~| [2  ~]
|1E| j |undefined j |undefined j |undefined j |1D j
11 =] |undefined ~| |undefined ~| |undefined ~| 11 ~|
12 +| |undefined ~| |undefined ~| |undefined ~| [12 ~|
-

—m Click “Accept”.
>> The setting is saved.
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6.4 Modifying a program

Explanations for the signals

No.

Name

Description

02

CLAMP

ON: The WORK is connected to the tool of LP130-01.
The WORK will follow the motion of the LP130-01.)

]

7

03

CLONE

<“clone” operation for the WORK>

When this signal is turned ON, a copy of the WORK will be created to the
present position. And the copied object is automatically named like
“WORK-1".

04

RESTORE

<“restore” operation for the WORK>

When this signal is turned ON, the position of the WORK will be set to the
initial position. (This is “restore” operation) The initial position should be
set in advance.

I2

CLAMP CHECK

ON: The WORK is connected to the tool of LP130-01
OFF: The WORK is not connected to the tool of LP130-01.

I3

CLONE CHECK

This signal turns ON when the clone operation (caused by the O3 signal
ON) for the WORK is completed.

This is necessary to make synchronization between the robot program
and the Virtual ROBOT window.

I4

RESTORE CHECK

This signal turns ON when the restore operation (caused by the O4 signal
ON) for the WORK is completed.

This is necessary to make synchronization between the robot program
and the Virtual ROBOT window.
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6.4 Visual simulation

6.4.3 Let’s run the program 5 “SAMPLE VISUAL”
I How to run the program 5 “SAMPLE VISUAL”

Program @ H Open the program 5.

O Program 8/19/2014 15:27
[gx] 5 5 SAMPLE VISUAL
[Ex]
L] B
ogram 0 Change
wn/s LIN__ A1 T1 Caunter
SAMPLE VISUAL PROGRAN_NAVE
Palletize 2 *[TOP] FLT_PO_TOP
Monitor | 3 SETMLOR,D](CLAMP) PLT_PO_OFF_HC
- 4 WAITJCT2](CLAMP CHECK) FB26:Hait rot Input of
= 5100 & LIN Al T2 PLTPIP Select
6 10.0 ¥ LIN Al T2 PLTP2P Palet
FIE 7 SETMLOZ,1T(CLAWP) PLT_P2_ON_HC
8 WAITICI2](CLAMP CHECK) PLT_P2_WAIT_HC
§ 100 ¥ LIN Al T1  PLT P3 D1=300 V
PALLET3C1,0,083, 0411(LAYER NO. ,HORK HO.)
PELLET3_APRLT,0] PLT_AFR e
100 £ LIN Al TI  FLT_P4.D2-300 o
100 ¢ LIN Al T FLT_P5D3-100 <
Semice | 14 10.0 £ LIN Al T PLTPEP
Utiliies | 15 SETMI0Z,0T(CLAWP) PLT P5 CFF HC Sy

—ﬂ Start running the program by using the same procedure as the procedure
described in "6.3.9 Let’s run the program 4 “SAMPLE”".
>> Workpieces are created one after another on the pallet, and the palletizing
operation is visually simulated.

When picking the work-piece at the position of Tag “PICK”, the following operations
are executed.

- The WORK is connected to the tool of the LP130-01. (Processing by output
signal 02)
- Clamp operation check is done using the 12 signal.

Point 2
When putting the work-piece on the pallet, the following operations are executed.

- The WORK is released from the tool of the LP130-01. (Processing by output
signal O2)

- A copy of WORK is generated in the present position. (Processing by output
signal O3)

- The WORK will return to its initial position. (Processing by output signal O4)
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6.4 Modifying a program

6.4.4 How to restart the halted program from the beginning

To stop a palletize program halfway and start it again from the beginning, it is necessary to perform several
operations. The following shows an operation example.

| Restarting the palletize program

mEd)

=%}
Bl
Change
Counter

Monitor2

&
B3

|

Press [Stop] button while the robot is running.
>> The program will stop.

H

Press [R] [0] [Enter].
>> The step counter will be reset.

o

Press the software key <Change Counter>.
>> The following window will be displayed. Input [1] [Enter] [1] [Enter] [1] [Enter].
By this operation, the palletize counter will be initialized.

B Changze pallset ounter

Flease input new work numbe1 — 9]

KK

Select the TEACH mode.
Teachi

Turn OFF the 02 signal using the [output signal] monitor window.

0001 |DDDE| 0003 0001 |0002]| 0003

T 4 47 4 | — T 4 [T S AT )
>> The WORK is released from the tool.

(NOTE)
When executing this operation using a real robot, be careful. Because the
work-piece may fall.

Select “Playback” mode using the Virtual 10 window.

]
back .z

Oien <Tool> IHandIim.] Settimlai IRestore part position].

Tool Confie  Help
Path Editor I

| o4 | @

-

Layout
tittach/ Detach 2

Mount
L Motion 3
Plavback 3
' Analysiz »

Handline Setting Manipulator
Setting

Stare part position
Cantroller Reztore part position

Signal Assignment
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6.4 Visual simulation

—E Confirm

Gan wou restore pogitions?

S S Enai |

Confirmation window will show up. Click “OK”.
>> The WORK will return to the initial position.

"H pen <Edit> [Delete].

Delete the all copies of the WORK created by “clone” function.
[X Delete Object

& Part © Tag/Frame pick
CONVEYOR
GRIFPER
LP130-01
PALLET
R

]

Start running the program by using the same procedure as the procedure
described in "6.3.9 Let’s run the program 4 “SAMPLE”".

>> The palletize motion will restart from the 1st work-piece of the 1st layer.

6-35



6.4 Modifying a program

6.4.5 How to change the shift amount limit setting

The palletize function is using the “Shift function”. When the calculated shift value exceeds the “Shift Amount
Limit”, an error message like the following will be displayed.

“A2173 Shift value limit exceeded.”

In a case like this, please try to change the shift value limit setting in the following screen. To open this
screen, an operator class of EXPERT or higher is required. Select such a class using the shortcut keys
"R314" in advance.

<Constant setting> [3 Machine constant] [6 Shift Amount Limit]

B Shift Amount Limit 141
LP130-01 X Y z
Direction limit N8 | s000.0 | 3000.0 ﬁ
Angle  limit | 180 [ 180.0 | 180.0 -
Evaluation value [ Z.00
Mowve limit between steps Flus Minus
Jldez) | 2.0 [ -20.0
J2(deg) | 20,0 | -20.0
J3(deg) | 200 | -20.0
HMdeg) | 0.0 [ -20.0
’E] ‘Shiﬁ limit in 3 ¥Z—axis direction. [ 0.0 - 30000] %
Complete

Direction limit
The limit values along the X, Y, and Z axes. (Unit: mm)

Angle limit
The rotational shift value limit around the X, Y, and Z axis. (unit is [deg])

Evaluation value
This is a parameter to make the wrist postures before and after the shift calculation match.
(0.0 to 10.0)
This is a parameter for the convergence calculation. Do not change this value.

Move limit between steps
Set the movement amount limit for each axis while executing the shift operation. (unit is

[deg])
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Chapter 7 Example (4) How to move a
device in the work-cell using
I/0 control

In this chapter, how to move a conveyor mechanism that is defined as 1 joint
mechanism using I/O signals is explained. (NOTE: This chapter explains only
how to operate external device using I/O signals. Please note that the
conveyor tracking function cannot be simulated in FD on Desk II.)
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7.1 Outline of the settings

7.1 Outline of the settings

1 Creating a conveyor mechanism

Create a conveyor as 1 axis mechanism in the mechanism creation
mode of the Virtual ROBOT window. (Menu : <Start> [Create a Mec.
Creating a conveyor file])

mechanism

@D‘V.SJ Defining the conveyor as 1 axis mechanism"

2 | Creating a workcell

Import (load) the robot model and the conveyor model to the
work-cell in the Workcell mode of the virtual ROBOT window.
(Menu : <Start> [Workcell)

©8~"7.4.1 Robot “SRA166-01.mec”™"
B7.42 Gripper “GRIPPER.prt™
"7.4.3 Conveyor “CONVEYOR.mec™
@D“7.4.4 A tool to be mounted on the conveyor (‘CVTAB”)"
"'7.4.5 Creating a work-piece and a table"

Creating a work-cell 3 | Creating Tags

Create tags at the point of pick point or release point etc. The
created tags will be used later for teaching operation.

"7.4.6 Creating Tags"

4 | Settings for the handling and the 1/O signals

Perform the setting for the visual simulation on the Virtual ROBOT.
"7.4.7 Setup of the handling menu"
(8~"7.4.8 /0 setting"

5 Creating a robot program

- Create a robot program by recording movement commands and
application commands (FN).
Creating and (&&="7.5.1 Creating a temporary program"
playing back a program - By using the tags that were created in advance, modify the position
data of each movement command.
"7.5.2 Modification of the recorded position of the robot"
- Play back the completed program to check its motion.
87,53 Let's run the program"




7.2 Composition of FD on Desk Il

7.2 Composition of FD on Desk Il

7.21 The outline of the system
Number of 1
UNIT
Number of 1 (SRA166-01
mechanisms -
%
Tool Gripper

Output signal O1 = ON : Clamp
Output signal O1 = OFF : Unclamp

Input signal 11 = ON : Clamp Status

Input signal 11 = OFF: Unclamp status

-

Tool Constant

TOOL1

Length (x,y,z) = (0, 0, 200)

SRA166-01
TOOL
L H
Tool MName
| Lenath (o) x[ 00 y[ 00 2[72000 P
fngle  oeg) %] 0.0 v 0.0 z] 0.0 S%?tisr%;g
CofG  (mm) «| 0.0 [ 0.0 =z][360.0
Weight (ke) [766.0 &
Inertia  (Kg?m?m) « | 88,90 [ 83.90 =z | 44.70 A
Max radius (mm) 0.0
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7.2 Composition of FD on Desk I

7.2.2

GRIPPER

TABLE

Outline of the Workcell

CONVEYOR

»>

7,

8

SRA166-01

(Not displayed)

Object name Description X origin Y origin Z origin X length Y length | Zlength

SRA166-01 Robot 0 0 0 - -
Tool to be

GRIPPER mounted on the Attached to the SRA166-01 - -
robot

WORK Work-piece -1000 1000 500 50 50 200

CONVEYOR CONVEYOR 0 -1000 0 2500 500 500
Base Part

TABLE Table for the 0 -1000 0 500 500 500
work-piece
Tool to be

CVTAB mounted on the Attached to the CONVEYOR - -
CONVEYOR
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7.2 Composition of FD on Desk Il

7.2.3 I/0 signals

Setting for [Tool] [Signal Assignment] menu
1 7 Signal Assignment - ﬂ @

Controller OUT 3ig. Command Arqument 1 Argument £ IM Sig. o
|SRA1éé'j|1 j |gripHre|eaSEj |SRA166—1 j |WORK j |1
ISRAT6- ~|[2 | |arip/release ~| [COMVEYOR ~| [WORK ~| |2
|SRA166'j|3 j |home j |CONVEYORj | j |3
|SRA166-j|d j |0pen j |CONVEYORj | j |A1
|SRA1éé'j|5 j |re8Jrore j |WORK j | j |5

- In the Virtual ROBOT window, the following functions can be executed using output signals.

- Up to 32 settings can be defined at maximum.

- When the function has been finished, the defined Input signal will turn ON. To make the robot
program and the Virtual ROBOT window display synchronize, it is necessary to make an interlock
using the input signal and the “FN525 WAITI” or “FN526 WAITJ". If the interlock is not used, the
display timing between the Virtual ROBOT and the Virtual FD may not synchronize each other.

LedLedLedle L]

Command Description

undefined Nothing is executed.

1 axis mechanism set in the Argument 1 will move.

The mechanism will move to its Max position using the pre-defined speed.
open Rangel

Min. 0.0 Max< | 2000.0 >
/

home 1 axis mechanism set in the Argument 1 will move.

The mechanism will move to its home position using the pre-defined speed.

1 axis mechanism set in the Argument 1 will move.

The mechanism will move to its Min. position using the pre-defined speed.
close Rang

in. [~ 0.0 Wax [2000.0

grip / release

Grip the object of Argument 2 using the tool mounted on the mechanism of
Argument 1.

When the output signal is ON, clamp (grip) will be executed. When the output
signal is OFF, unclamp (release) will be executed.

When the clamp operation has been completed, the assigned input signal will turn
ON.

show The object designated by the Argument 1 will be shown.

hide The object designated by the Argument 1 will be hidden.

Restore The object that is registered as a handling object will return to the pre-defined
initial position. (See the section 6.4.2)

clone A copy of the object designated by the Argument 1 will be generated at the

position where this command is executed.

For the motion speed of the 1 axis mechanism that is controlled by the output signal in the
Virtual ROBOT window, the following parameter will be used. (However, the servo control
mechanism, which is explained in the next chapter, does not use this setting but uses the
relevant parameter in the constant file.)

| Speed 500.0  mm/sed]

- To use the “grip/release” command, a tool must be mounted on the mechanism of the
Argument 1. A mechanism that does not have tool cannot use this command. In this
example, both the robot and the conveyor have a tool on them.

- To delete objects created by the "clone" operation, please use the menu items [Edit] and
[Delete]. (Also refer to "6.4.4 How to restart the halted program from the beginning".)




Signal monitor windows in Virtual FD

7.2 Composition of FD on Desk Il

[21 O utput Siznal Monitor [3] Input Signal Monitor

[0001:RB CLAMP || 0001:RB CLMP CHK

0002:.CV CLAMP 0002:CV CLMP CHK

0003:CV HOME 0003:CV HOME CHK

0004:CV OPEN 0004:CV OPEN CHK

0005:RESTORE 00053:RESTORE CHK

0006: 0006:

0007: 0007:

No. Name Description
11 | RE CLMP CHK This S|gnal turns ON when the gripper of the robot clamps the
- - work-piece.

I2 | CV_CLMP CHK This signal turns ON when the work-piece is fixed on the conveyor.
13 | CV_HOME_CHK ggésitisc;gnal turns ON when the conveyor has returned to the home
I4 | CV_OPEN_CHK This signals turns ON when the conveyor reaches the + side limit.
15 | RESTORE CHK Thl§ §|gnal turns ON when the restore operation of the work-piece

— position has been completed.
o1 | =B cLaMP ON : The work-piece is fixed on the gripper of the robot. (=clamp)

- OFF :The work-piece is released from the gripper (=unclamp).
ON : The work-piece is fixed on the conveyor. (=clamp)
02 | CV_CLAMP OFF :The work-piece is released from the gripper (=unclamp).
03 | CV_HOME Move the conveyor to the 0 [mm] position (home position).
Move the conveyor to the + side limit.

04 | CV_OPEN (+2,000 [mm))
05 | WORK_RESTORE

Restore the position of the work-piece (return to the initial position).

- The signal monitor window can be opened by the following shortcut commands.

Output Signal Monitor: [R] [2] [4] [6] [Enter] [8] [Enter]
Input Signal Monitor: [R] [2] [4] [7] [Enter] [7] [Enter]

- To display the 1/O signal name on the monitor window, press Ig the [EDIT] key (=the
"e" key on the PC keyboard), and then switch the display style using the following ICON.
(The signal name should be set manually in advance.)

(_Name )

- The signal names can be edited in the following menu.
<Constant Setting > [6 Signals] [7 Signal Attribute] [1 Input signal]
<Constant Setting > [6 Signals] [7 Signal Attribute] [2 Output signal]
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7.3 Creating a conveyor mechanism

7.3 Creating a conveyor mechanism

7.31 Defining the conveyor as 1 axis mechanism

In this section, a conveyor is created as a mechanism model that has 1 joint. This model can be used for the
simulation in which a work-piece is placed on the conveyor and is moved by using 1/O signal in the Virtual
ROBOT window.

- In this chapter, the conveyor mechanism is controlled by I/O signals. Also, a 1 axis
mechanism operated by the servo motor can be defined in the same way (such as a
traverse axis (slider), servo gun, and servo positioner).

- Using this way, it is also possible to simulate the motion of a sliding door of a process
machine using the I/O signals.

—n Select [Start] [Create a Mec. File] menu.
m Virtual ROBOT

Start | File Edit Display In
Worlkcell

¥ | Create a Mec. File l

Exit(X)

"H Create the foIIowing models using the Flnsert] [Primitive] menu.

i 7 Virtual ROBOT

L]
Start File Edit Display [Insert| Tool Config

Import
CACIR=IFAC ARG Primitive
(1) BOX"CV" (2) BOX "Table"

i Create a Box = ) Create a Box ez
X Origin 0.0 X Origin -1000

¥ Origin 0.0 || Y Origin 0

Z Qrigin 0.0 Z Qrigin 490

X Length 2500 X Length 500 |
Y Length 500 Y Length 500

Z Length 500 Z Length 10

Mame CY Name Table |
¥ create edge line ¥ create edge line

Accept|  Cancel | Accept|  Cancel |
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7.3 Creating a conveyor mechanism

2000 [mm]

.
‘e
0
g
.
‘e
.

H

Then, create the following frames from the menu of [Insert] [Primitive]

C
g
‘e

[Frame].
Frames to be created
Rx Ry Rz
Name For X Y V4 (yaw) (pitch) (roll)
BASE CONVEYOR 0 0 0 0 0 0
BaseFrame
Frame to
axrsy | define the 0 0 500 0 90 0
motion
direction
Too | SONVEYOR -1000 0 500 0 0 0
ToolFrame
BASE AXIS1 TOOL
i | Create a Frame @ i | Create a Frame @ i | Create a Frame @
X 0.0 # 0 X -1000
¥ 0.0 ¥ 0 ¥ 0
z 0.0 Z 500 Z 500
R 0.0 R 0 R 0
Ry 0.0 Il Ry 20 I Ry 0
Rz 0. Rz 0 Rz 0
Il Mame BASE Name A5 Name TOO
Accept|  Cancel | Accept|  Cancel | Accept|  Cancel |
\ |
0 [mm]
- v gaL
p”

‘e
.

ya

Motion range \- The “TOOL” frame is used

as the reference coordinate
system for mounting a tool
on the conveyor.

The Z direction of the )
“AX1S1” frame is used as the
motion direction of the

conveyor. /

The “BASE” frame is used
as the base coordinate
system of the conveyor.
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7.3 Creating a conveyor mechanism

To define the motion direction of a joint, use “Frame”.
Prismatic joint: The joint moves linearly along the Z axis of the frame.
Rotational joint: The joint rotates around the Z axis of the frame.

mechanism in a work-cell.
The TOOL frame is used as the reference coordinate system that is used when mounting a
tool onto a mechanism.

The BASE frame is used as the reference coordinate system that is used when placing a

—n Then select the menu of [Tool] [Define Mechanism] [Main joints] [Create].
a virtusl RozoT i D

Start File Edit Display Insert Config Help

- &1 Placement Editor . 1
olal ofx|altlalale o 't ee
| Define Mechanism 3 Main jeints v Create

Sub joints 3 Edit

—E Set the parameter like the following picture.

» Define Mechanism =3l [(1) Set the parameters like
this.

Total Axes r

L«

Joint |J1

A
o
Character /

L«

Parent Part |C\,f j
Child Part |Tab|e j
Type Prismatic |
Axis >
| JAXIS1 JJ
Motion Editor (2) After inputting these
Paramaters parameters, click “Define”.
| Mo Assign
& fssign
Speed 500.0 mm/sec
Range
Min. [ 0.0  Ma< [2000.0
Dotme (3) Select the frames and
input the mechanism
name.
Base Frame |BASE j
| Tool Frame |TOOL j
(4) Click this “Accept” button
' ICONVEYOR at last.

Accept | —foneat!

Controller QUT Sig. Command Argument 1

TR ~ |1 j \home j |CONVEYORj
|SRA166'j|2 j \open j |CON\!EYORj
|SRA166-j|3 j \close j |CONVEYORj

The following data that are used when defining a mechanism are used in the “[Tool] [Signal
assignment]” of the Virtual ROBOT.

Speed: This is used as the conveyor speed in the Virtual ROBOT window.
Initial position of the child part:
This is used for the "home" operation.
Range "Max": This is used for the "open" operation.
Range "Min": This is used for the "close" operation.




7.3 Creating a conveyor mechanism

—E After clicking “Accept”, save the mechanism.

# 1| Virtual ROBOT
R Al " -
Start Edit Display Insert Tool

New Mechanism(N)
Open(0)
Save(s)

74 Save as(A)

Save the mechanism as “CONVEYOR .mec”.

=
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7.4 Creating a workcell

7.4 Creating a workcell

After creating a new work-cell, import the following objects by referring to the chapter3.

7.4.1 Robot “SRA166-01.mec”

See the section “4.2.5 Placing each object in the workcell”.

74.2 Gripper “GRIPPER.prt”

The gripper created in the Chapter 4 is used here. Concerning the procedure how to import a part to the
work-cell, please refer to “4.2.5 Placing each object in the workcell”.

- Mount the GRIPPER onto the SRA166-01.
- Set up the tool length in advance by selecting <Constant Setting> - [3 Machine constants] -
[1 Tool Constants]. (Also refer to the parameter in "7.2.1 The outline of the system".




7.4 Creating a workcell

74.3 Conveyor “CONVEYOR.mec”

i

Select [Insert] [Import mechanism] [Peripheral Device (Driven by Output
signal)] to import the “CONVEYOR .mec” created with 7.3 Creating a conveyor

nlechanism to the work-cell.

fAux. Axes (driven by Servo)

Import I m

Import part/CAD file

Add Primitive

Create Tag

Create a path

Import the user corrdinates

Peripheral Device (Driven by Output signal)

Virtual ROBOT
Start File Edit Display Insert [Tool| Config Help

Select [Tool] [Layout] [Placement editor].

b (s

wlal olx|&lt [z PO

Layout

3 “ Placement Editor

Move the CONVEYOR to (X,Y,Z) = (0, 1000, 0).

ST )
Object |CONVEYOR

= jog the manipulator

shitt | Rotate | Put | Wormal |
Place | Align | Snap. | Flip |

Poge
#mm) Yimm) Zimm}

[00 =i =00
Ruldeq) Ryldeq) Rz(deq)

[T0 = [00 = [00

5

Step Size
Distancelmm] Angleldeg]
[00.0 [ino

Coordinate [world Coord. =
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7.4 Creating a workcell

744

A tool to be mounted on the conveyor (“CVTAB”)

The object created here "CvTABR" is used as a tool to be mounted on the conveyor.

By mounting this tool on the conveyor, it becomes possible to place a work-piece on the conveyor or to
release it from the conveyor.

Because there is no need to display the CVTAB object, it is better to set the display setting for the object to

OFF.

i

Create the following object using the [Insert] [Add primitive] menu.

7 Virtual ROBOT

wld| o4 |

Start File Edit Display [Insert| Tool Config Help

Impoert Mechanism
Import part/CAD file

Add Primitive

1 | Create a Box ﬂ
¥ Crigin 0.0
Y Origin 0.0
Z Origin =10
# Length 1]
Y Length 1] |
Z Llength 10
Mame CVTAB [
[~ create edge line

Accept Cancel i

"H  Select iTooIi iMounti menu.

Tool | Config Help

Path Editor
Layout

Attach/Detach
Mount

Mount the cvTARB to the CONVEYOR.

1| Mount an object

=

Select Object

mount fo

[CONVEYOR

—E Hide the cvTaB. Use the menu of [Display] [Display / Non-display].

A’ Select Object ﬁ




7.4 Creating a workcell

7.4.5

Creating a work-piece and a table

—II Create the following object using the [Insert] [Add primitive] menu.

1 Virtual ROBOT

Start File Edit Display [Insert| Tool Config Help

Import Mechanism

|ola] olxlal: |

Impert part/CAD file
Add Primitive
WORK TABLE

1 Create a Box g r? Create a Box M
# Origin -1000 ¥ Crigin i
Y Crigin 1000 Y Origin -1000
Z Origin 500 i Z Qrigin 0 I
# Length ] * Length 500
Y Length ] Y Length 500
Z Llength 200 Z Length 500
Name WORK] Name TABLE

[~ create edge line

Accept Cancel |

I~ create edge line

Accepf| Cancel |

" Move the WORK to the following position.

(X,Y,Z) = (-1000. 1000, 500)
" Placement Editor “w M
Object |WORK
I jog the manipulator

Shift Rotate Put Normal
Place Align 3nap. Flip

Pose
#{mm} ¥ (mm} Z{mm}
10000 = [100.0 = [Foog o
Rx(deq) Ry(deq) Rz(deq)
[ 0.0 = | 00 = | 00 =
et
Step 3ize
Distance(mm) Angle(deq)

[160.0 M.

Coordinate fworld Coord. 'l
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7.4 Creating a workcell

7.4.6 Creating Tags

Create the following tags referring to the section “4.3.1 Creating a teaching point using a "Tag"

Rx Ry Rz
Name For X Y V4 (yaw) (pitch) (roll)
HOME Home 1465 0 1605 180 0 0
position
Pick position
Tag000 1 on the 1000 1000 800 180 0 0
conveyor
Pick position
Tag001 2 on the 1000 1000 600 180 0 0
conveyor
Pick position
Tag002 0 -1000 800 180 0 -90
ad 1 on the table
Pick position
Tag003 0 -1000 600 180 0 -90
ad 2 on the table
Tag000 Tag001 Tag002 Tag003
| Create a Tag ) u | Create a Tag ] ﬂ‘ | Create a Tag ] ﬂ‘ | Create a Tag ] ﬂ‘
% [1000 * 1000 L] L]
¥ [1000 ¥ [1000 ¥ [-1000 ¥ [-1000
Z  [a00 Z la00 Z  [a00 Z la00
Rx [180 Rx [180 Rx [180 Rx [180
Ry [0 Ry [0 Ry [0 Ry [0
kz 0 fFz |0 Rz |-o0 Rz |-00
Accept Cancel Accept Cancsl Accept Cancsl Accept Cancsl

In the “Axis Data Monitor” of the robot controller, the tool angle is displayed in the order of
“roll(=Rz), pitch(=Ry), yaw(=Rx)”. It is not the order of (Rx,Ry,Rz). Please be careful.




7.4 Creating a workcell

7.4.7  Setup of the handling menu
Make the settings to handle the work-piece in the Virtual ROBOT window.

Open <Tool> [Handling Setting] [Manipulator].

[Tool | Config Help
Path Editor 1
| ee®
Layout 2
Attach/Detach 3
Mount
Motion 4
Playback 3
Analysis 3
Handling Setting [ ‘ Manipulator

ﬂ Select the SRA166-01 and then click [Accept].
1 ° Select Manipulator M

Manipulator

EF  Open <Tool> [Handling Setting] [Setting].

Config Help

Path Editor 1
0@

Layout 3

Attach/Detach »

Mount

Motion 3

Playback »

Analysis »

Handling Setting 3 Manipulator

Signal Assignment g

II Click “Select” button.
i ° Handling

1/0 Signal

Parts
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7.4 Creating a workcell

ﬂ Select “WORK” and click “>>” button.

' Handling Setting: Select Obj. k _“ @

Objects Parts to be carried
CWTAB WORK.

GRIPPER

TABLE

>> The "WORK" is set into the "Parts to be carried" area.

Click “OK”.
>> The setting is saved.

=

Click “Accept” button of the “Handling

7 Handling

[/0 Signal Disable 'l

Parts

Gripper
TCPiToolNo)
Tolerance({mm) [ 0.0 | 0o | 0.0

Grip  (Csignal) |_|] j
Gripping(lsignal) rﬂ =] |E

E Open <Tool> [Handling Setting] [Store part position].

Config  Help
Path Editor I
4

Layout »

Attach/Detach 3
Mount

-

Motion

Playback

-

-

Analysis

Handling Setting 2 Manipulator
Setting
Store part position

Signal Assignment

Controller 4 Restore part position

(NOTE)
Please check that the WORK is placed at the position like this picture.

L
ﬁ Initial position
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7.4 Creating a workcell

ﬂ The current coordinate of the WORK is stored as the initial position.
Click “OK”.

Confirm - .I ? g |

Can you store positions?

7438 I/0 setting

Setup the grip/release operation using the gripper and motion of the conveyor using 1/O signal.

Il Open <Tool> [Si%nal Assignment].

_[m Config gelp —
Path Editor
Layout 3
Attach/Detach 3
Mount
Mation 3
Playback »
Analysis 3
Handling Setting »
Signal Assignment
Controller 4

ﬂ Set the parameters like the following picture.

Controller OUT Sig. Command Argqument 1 Argument 2 IN Sig. il

|SRA166-j|1 j |gripfre|easej |SRA166—1 j |WORK j |1
|SRA1éé-j|2 j |gripfre|easej |CON\-’EYORj |WORK j |2
|SRA'|66-j|3 j |h0me j |CON\-’EYORj | j |3
|SRA166'j|£1 j |open j |CON\-’EYORj | j |£1
|SRA166'j|5 v i j |WORK j | j |5

Lelladledlelle]

Click “OK”.
>> The setting is saved.

5 o

It is better to put names to I/O signals in Virtual FD so as to make them easy
to understand.

2710 utout Signal Monitor [3] Input Signal Monitor

Concerning the name setting operation, See “7.2.3 1/O signals”.

Now the basic settings of the work-cell have been completed.
Please save this work-cell as a new file.
(Example: SAMPLE CONVEYOR.cel)

717



7.5 Creating a program

7.5 Creating a program

7.51 Creating a temporary program

Teach by using the tags created in the SAMPLE CONVEYOR.cel.

| Creating a temporary program
@ —n Open the Program 1 and record a program like this picture. Because

Program

ON teaching point positions will be modified later, record movement commands

[FTree] 1 by pressing the "c" key on the keyboard or the [Record] key on the robot
operation panel regardless of the position of the robot.
or
= 1 ALLCLR FMO; Dutput siznal all
+ =W 2 SETLO5](RESTORE} FM32; 0utput signal set
3 WAITICI5ICRESTORE CHE) FREZE:Wait Input cond
T 4 RESETL05](RESTORE] FN34;O0utput signal res:
ho SETLO3TCCY_HOMED FRAZ; Output signal set
B WAITILI3ICCY _HOME _CHEK) FREZE:Wait Input cond
or 7 RESETLO31(CY_HOME) FM34: Output sizral ress
g 100 % JOINT A1 TI1 HOME
[Shift] + [s] 9 SETLO2](CY_CLAMP) FM32; Output signal set
(1] 10 WAITICIZICCY_CLMP_CHIC) FREZE:Wait Input cond
[Enter] 11 SETLO41(CY_OPEN] FN32; Output signal set
12 100 % JOINT A1 TI1 Tag00
13 WAITICI41(CY_OPEN_CHK) FREZE:Wait Input cond
14  RESETLO41(CY_OPEN) FM34: Output sizral ress
15 RESETLOZ21(CY_CLAMP) FM34: Output sizral ress
16 100 mm/s LIN A1 TI Tagl01
17 SETLOTI(RB_CLAMP) FH3Z; Output siznal set
18 WAITILITICRB_CLMP_CHK) FREZE:Wait Input cond
19 100 mm/s LIN A1 TI Tag00
20 100 % JOINT A1 TI1 Tagl0Z
21 100 mm/s LIN A1 TI Tag03
22 RESETLOT]C(RB_CLAMP) FM34: Output sizral ress
23 WAITJCI1ICRB_CLMP_CHO FROZE:Wait not Input o
24 100 mm/s LIN A1 TI Tagl0Z
2h 100 % JOINT A1 TI1 HOME
26 END FM3Z; End
[EOF]

The respective parameters must be the same with this picture. Especially, the
interpolation type of the step 20 must be “JOINT”. If the interpolation type is “LIN”,
the robot will display an error message and stop.

- Concerning the teaching operations, please refer to the “BASIC OPERATIONS MANUAL”.

- It is recommended that step comments should be put to movement commands in advance.
For details on how to edit step comments, refer to "BASIC OPERATIONS MANUAL".

Step Comment
8, 25 HOME
12,19 Tag000
16 Tag001
20, 24 Tag002
21 Tag003
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7.5 Creating a program

7.5.2 Modification of the recorded position of the robot

Modify the position data of the movement command using the tags (HOME, Tag000, Tag001, Tag002,
Tag003).

I Modification of the recorded position of the robot

—n Select ITooII - IMotionI - IMove tol in Virtual ROBOT.

Tool | Config Help
Path Editor
Layout r L
L Attach/Detach 3
k Mount
i Motion »
Playback » AT

—ﬂ Double click the “HOME” to move the robot TCP.
1 Move to Tag g =

Manipulator
SRATAG-1 -

Select Tag

pick.

V¥ Position # Pose
I~ J3 <0 default

L m

M Limit Check

| e

|~ Solution = =

Tag on Tcp

I~ Fixed TCP

(NOTE) Please select “RAN000” for the “Solution”.

—ﬂ Perform the position modification operation at the step 8 and step 25.
~
+ D J__ (“Shift” + “M” keys on the PC keyboard can be used also)
¥ | 8 100 ¥ JOINT Al T1  HOME |

| 25 100 ¥  JOINT A1 T1  HOME |

Example of the step selection operations
See the BASIC OPERATIONS MANUAL also.

How to select step 8 using the robot operation panel

= ()

How to select step 8 using the PC keyboard|
[s], [8], [Enter]
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7.5 Creating a program

—n Move the robot to the "Tag000" position.
1 Move to Tag - g

Manipulator
SRATAG-1 vI

~Select Tag—————
pick

v Position W Pose

= J5 < 0 default

= J1 is Fixed
|-

~ Limit Check

o] 5]

Tag on Tep

I~ Fixed TGP
—E Perform the position modification operation at the step 12 and step 19.
+n [ 12 100 %  JOINT Al T1  Tae0O0 |
[ 19 100 mm/s LIN Al T1 _ Tas000 |

—E Move the robot to the "Tag001" position.
i Move to Tag u

Manipulator
SRalas-1 'I

cSelect Tag—
pick

¥ Position W Pose
¥ J5 <0 default
I~ J1 ig Fixed

| -] |

~ Limit Check

e ]

Tag on Tcp

I™ Fixed TCP

—ﬂ Perform the position modification operation at the step 16.
+0 . [ 16 100 mm/s LIN Al T1  Ta=00] |
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7.5 Creating a program

—E Move the robot to the "Tag002" position.
===

1 Move to Tag
Manipulator
SRATAG-1 vl

~Select Tag—————
pick

v Position W Pose

= J5 < 0 default

= J1 is Fixed
|-

~ Limit Check

o] 5]

Tag on Tep

I~ Fixed TCP
—E Perform the position modification operation at the step 20 and step 24.
+0 +n [20 100 % JOINT Al T1  Ta:002 |
| 24 100 mm/s LIN Al TI Tag002 |

Move the robot to the "Tag003" position.
==

i Move to Tag
Manipulator
SRATEG-1 'I

CSelect Tag—
pick

¥ Position W Pose
™ J5 <0 default

= J1 is Fixed
] 0.opE psa
[ Limit Check

[ ¥iove 1

Tag on Tcp

I~ Fixed TCP
m Perform the position modification operation at the step 21.
4, [ 21 100 mm/s LIN A1 TI  Tae003 |

Now the program is completed.
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7.5 Creating a program

7.5.3 Let’s run the program

| Playing back a program

i

Select the Playback mode and start the program.

H

When the following 2 output signals turn ON, the work-piece (WORK) is fixed
(clamped) on the conveyor and starts to move. And, please be sure that
clamp check is done by using the 12 input signal.

02 : CV_CLAMP

04 : CV OPEN

9 SETLOZJ(CY_CLAMP) FH32;0utput sisnal set
100 WAITICIZ1(CY_CLMP_CHKD FHOZoWait Ireut cond
11 SETLO41(CY _OPEN) FM32;0utput sisnal set

The conveyor moves using
the speed that is set when
defining the mechanism file
in the Virtual ROBOT.

J

Just after turning ON the O4 output signal, the robot will move to the
position of the Tag000 and wait until the conveyor reaches the motion end
point. To check if the conveyor reaches the end point or not, the following
input signal can be used.

I4 : CV_OPEN_CHK

If the motion end point check has been finished, the following signals will be
turned OFF.

04 : CV_OPEN

02 : CV CLAMP

12 100 % JOINT A1 T1 Taz000

13 WAITILI41(CY_OPEN_CHK) Fra2hNait Tnput cond
14 RESETLO4](CY _OPEM) FM34; 0uteut signal res
15 RESETLOZICCY CLAMP) FM34; 0uteut signal res:

The robot will move to the position of Tag0o01 and clamp the work-piece
when the 01 output signal turns on.
The clamp check is also done using I1 input signal.
0l : RB CLAMP
I1 : RB CLMP CHK
16 100 mm/s LIN A1 TI Taz001
17 SETLO1](RB_CLAMP) FN32;0utput signal set
18 WAITILITICRB_CLMP_CHK) FHoZh;Wait Ireut cond
19 100 mm/s LIN A1 TI Tag000
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7.5 Creating a

program

The robot will pick up the work-piece and move to the position of Tag002.

149 100 mm/s LIN A1 T1
20 100 % JOINT A1 T1

Tagl00
Tagl02

the work-piece.

21 100 mm/s LIN
22 RESETLO1](RB_CLAMP)
23 WAITJLINICRB_CLMP_CHK)

Al T1

Tag003
FH34: Output signal res:
FRE26;Wait not Input o

The robot moves to the position of the Tag003 and then release (unclamp)

osition.
24 100 mm/s LIN A1 TI Tasll2
2h 100 % JOINT A1 T1 HOME
26 END FHA2 ; End

After moving to the position of Tag002, the robot will return to the HOME
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7.5 Creating a program

3

Because the following initialization operations are done when starting the

program, it is possible to playback this program repeatedly.
- The position of the WORK is restored by the output signal O5.
- The CONVEYOR returns to its home position by the output signal O3.

1

—1 S0 1 B D D

ALLCLR
SETLO51(RESTORE)
WAITILI5 J(RESTORE _CHE)
RESETL05 J(RESTORE)
SETLO31(CY_HOME)
WATTILI3 1CCY_HOME_CHK)
RESETLO31CCY_HOME)

FHO; Output sigral all
FM32Z;Output siznal set
FNA25:Wait Ineut cond
FH34; Output siegnal res
FM32Z;Output siznal set
FNA25:Wait Ineut cond
FM3d: Output signal res
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Chapter 8 Example (5) Traverse axis
(Slider)

In this chapter, how to define a mechanism file (*.mec) for a traverse unit
(slider) is explained.
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8.1 Outline

8.1 Outline

8.1.1 The traverse axis as an additional servo joint

Normally, a traverse unit (slider) is registered to the robot controller as an “additional axis” (auxiliary axis)
like a mechanism 2 or 3. And it is controlled by 1 servo motor. The following picture shows a typical
configuration of a robot system that includes a traverse unit.

This traverse unit is
controlled as mechanism 2.
(Joint name: T1)

Concerning the procedures to initialize the memory with the configuration of “Robot + Slider”,
please refer to the instruction manual “Memory format procedure” (TFDEN-094).

8.1.2 Servo mechanism

The procedure itself to define a traverse unit mechanism is the same with that of the previous chapter. And,
if the mechanism file is assigned to a mechanism that is controlled by 1 servo motor (In this example,
mechanism 2), it can be controlled by a movement command recorded in a robot program.

An example in which the traverse unit position is displayed in the program edit screen.

| ':] .

1 ANG -2000.00
2 ANG 0.00
3 ANG 2000.00
[EOF]
(The unit is [mm])

In the following sections, how to define a traverse unit mechanism file is described. And, because the basic
operations are the same with that of the previous chapter, the detailed operations are omitted in this chapter.
If necessary, refer to the previous chapter.




8.2 Outline of the settings

8.2 Outline of the settings

The overview of the setting procedures are shown as below.

Creating a traverse unit
(slider) mechanism

Creating the traverse unit (slider) mechanism

Create a traverse unit as 1 axis mechanism in the mechanism
creation mode of the Virtual ROBOT window. (Menu : [Start] [Create
a Mec. fiI_e])

"8.3 Creating the shape and the frame"
@D“SA Defining the traverse unit mechanism"

Importing the traverse unit
to a work-cell as a servo
control mechanism

Creating a workcell

Select [Start] [Workcell] menu in the Virtual ROBOT window.
Then import the respective objects. (e.g. SRA166-01.mec etc.)

Importing the traverse mechanism to the work-cell

Import the traverse unit as a servo control mechanism (“driven by
servo”) to the work-cell.

A0

N

.5 Importing the traverse unit mechanism as a servo control
mechanism"

8

Creating a program

Creating a program

The traverse unit can be controlled using the movement command
in the robot programs.

87 8.6 Move the traverse unit using a robot program"

Concerning the pulse constant and the installation angle, see the following section.

"8.7 Supplement"




8.3 Creating the shape and the frame

8.3 Creating the shape and the frame

8.3.1

Creating the shapes

First, create the 3-D objects referring to the following table.

TABLE
S

LIDER

Name For X origin Y origin Z origin X length Y length Z length
Slider
SLIDER Base Unit 0 0 1000 5000 300
Atable on
tapLe | Which the 0 300 1000 1000 200
robot is
installed
SLIDER TABLE
m | Create a Box " Create a Box
* Origin 0 # Origin 0
Y Qrigin 0 Y Origin 0
Z Qrigin 0 Z Qrigin SO0
¥ Length o | ¥ Length g |
' Length s0an | Y Length 1000
Z Length 300 Z Length 200
Name SLIDER | Name TABLE

[~ creafe edge line

| Accept|

Cancel |

™ create edge line

Accept|

Cancel |
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8.3 Creating the shape and the frame

8.3.2 Creating the frames

Create the following frames.

AXIS1
>nx151

Frames to define a traverse unit

Rx Ry Rz
ETE ik = W (yaw) (pitch) (roll)
BASE BaseFrame 0 0 0 0 0
Frame to
axrs1 | define the 0 0 300 90 0
motion
direction
TOOL ToolFrame 0 0 500 0 0
BASE AXIS1 TOOL
i | Create a Frame g | Create a Frame \g i | Create a Frame g
¥ 0 kS 1 b 0
Y o i 1 ¥ 0
il 2 0 1 Z S00 | Z 500 I
Ry 0 1 Rx o0 Ry 0
Ry 0 | Ry I Ry 0
Rz 0 Rz 1 Il Rz 0
Name BASE I Name &S | Name TOOL
Accept|  Cancel | Accept|  Cancel | Accept|  Cancel |

- Place the “BASE” frame on the ground.

- Make the +Z direction of the “AX1S1” and the "+” motion direction of the T1 axis (the joint of
the traverse unit) match each other.
- Place the “To0L” frame at the center point of the sliding table of the traverse unit.




8.4 Defining the traverse unit

8.4 Defining the traverse unit mechanism

After creating each object and the frames shown in the previous sections, define a traverse unit
with a setting like the picture shown as below. The setting operation is the same with the
conveyor in the previous chapter.

i ' Define Machanism ‘ M
Total Axes |1 j
Joint |J1 j
Character
Parent Part |SLIDER j
! Child Part |TABLE j I
Type |Prismatic |
Axls |AHIS T -
I Maotion Editor
Parameferls These setting parameters are used only
C No Assign when controlling the unit using 1/0
I & Assign ) signals. When controlling the unit using
Speed 1000 mmésec servo system, these parameters are not
Range used.
1 Min. [- Max
2000 2000 \ In case of servo control mechanism, the
I Define parameters in the INI file (the
mechanism's constant file) like the robot
Beee [Frame |BASE j main joints are used.
Tool Frame |TOOL j
Name |SLIDER

Accept | Cancel | H

After defining the mechanism by clicking “Accept”, save the mechanism as “SLIDER.mec”.
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the traverse unit mechanism as a servo control mechanism

8.5 Importing the traverse unit mechanism as a servo control
mechanism

—n Select [Insert] [Import Mechanism] [Manipulator / Aux. Axes (driven by
Servo)].

. .

Insert | Tool Config Help

Import Mechanism » Manipulator/Aux. Axes (driven by Servo)
Import part/CAD file Peripheral Device (Driven by Output signal)

—ﬂ Assign the robot to mechanism 1 and the traverse unit mechanism to
mechanism 2.
Here, the name of the traverse unit mechanism is "SLIDER.mec".

Controller SRA_SLIDER -

Mo Type Maodel Name
1:5RA165-01 l.s¥Manipulator¥3RATa6-01.mec  Browse| |SRATo6-1
2: TRYOD [..odels¥Mechanisms¥SDFR.mec  Browse | [TRVIDT

—E At this time, both the robot and the traverse unit (slider) are placed at the
origin of the World coordinate system.

—n Mount the robot to the traverse unit. Select [Tool] [Mount] menu.
i

Config  Help

Path Editor

Layout 3

Attach/Detach 3
H Mount

"JH Mount the SRA166-01 to the traverse unit (TRV001).

# | Mount an object g

Jelect Object
|SRA1 a6 1 j

mount to




8.5 Importing the traverse unit mechanism as a servo control mechanism

"TH  When clicking the “Accept” button, the robot is attached to the origin of the
TOOL frame of the traverse unit.

The robot's origin moves to the origin of
the TOOL frame from the World
coordinate system's origin.

And, the direction of the machine coordinate system of the robot matches the
direction of the TOOL frame at this time.

—ﬂ After selecting mechanism 2, turning ON the Motors, and operating the
traverse unit using the X+/X- keys, the robot is moved by the traverse unit.

p Ty

Now, it becomes possible to operate the traverse unit on FD on Desk II.




8.6 Move the traverse unit using a robot program

8.6 Move the traverse unit using a robot program

By setting position values in [mm] for the traverse unit in the movement command of a program, it is possible to

move the traverse unit.

8.6.1 Example 1: An unit in which both the robot and the slider are included

UNIT1
1 I ¥ SRA166-01 8.00.00
2 = @ TRvOO! 20000

In case of a configuration like this, it is possible to move the robot (=mechanism 1) and the traverse unit
(=mechanism 2) together using only 1 program.

Mechanism 1 (SRA166-01) position data

|

0 [START]
¥ ANG 0.00 130.00 -40.00

2 ¥ ANG 0.000 90.00 0.00
3 ¥ ANG 0.00 7¥0.00 -G0O.00

0 [START]
ANG -2000.00

Mechanism 2 (TRV001) position data

Z ANG 0.00
3 AHG 2000.00

Step 1

Step 2

Step 3

/ & N
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8.6 Move the traverse unit using a robot prog

8.6.2

Example 2: The robot is UNIT1 and the traverse unit is UNIT2
UNIT1
1 [@ SRA166-01 8.00.00
2 = [ TRVOO! 2.00.00
UNIT2
1 |11 SRA166-01 8.00.00
2 = @ TR0 2.00.00

For a configuration like this, it is possible to move only the traverse unit using the program for UNIT 2. The

program for UNIT 1 is independent of UNIT 2. Therefore, it is possible to perform the same work
regardless of the position of the traverse unit.

(Example)
(1) Move the traverse unit to the position of -2000[mm] by the UNIT2 program.

ith (2) in the UNIT1.
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8.7 Supplement

8.7 Supplement

8.7.1 Pulse constant

JAN

WARNING

If a work-program is created on FD on Desk Il with the "Pulse constant” for the traverse
unit different from the one for the real robot controller, and downloaded to the real robot
controller, the robot may move to an unexpected position. This is dangerous. Therefore, if
it is necessary to teach (create a program) on FD on Desk Il, please carefully check the
value set on FD on Desk Il and the value set in the real robot controller. Concerning the
setting value for the pulse constant, please ask the mechanical designer of the traverse
unit.

(Reference)
Setting example of the pulse constant for the traverse unit in the menu of <Constant
Setting> [3 Machine Constants] [15 Manipulator]

Fulse constant

To avoid trouble like this, it is recommended that the teaching operation should be
performed after restoring into FD on Desk Il the backup data for a real robot system
who has been set up completely and whose operability has been confirmed.

The “Pulse constant” is a parameter to decide the relationship between the number of the
encoder pulses and the motion amount of the mechanism. This parameter depends on
the mechanical design of the traverse unit.




8.7 Supplement

8.7.2 Relationship between the motion direction of the traverse unit and the
World coordinate system

I Ifthe robot is installed on the traverse unit logically

8 Mechanism rslation

15 [SRateE-01 80000 ; B 2000
2 = | TRVOO1 2.00.00 |Ground -]

In the initial setting, a traverse unit is placed in the world coordinate system like the following picture. For
example, if the unit (Joint of “T1”) moves to +1000[mm] position, the robot on the unit will be regarded that it
moved 1000[mm] towards the minus direction of the Y axis of the world coordinate system. In another word,
because the child mechanism (=robot) is mounted on the parent mechanism (=traverse unit), its coordinates
in the world coordinate system are affected by the motion of the parent mechanism.

+Z
T1 .
Positive (+) World coordinate system
direction
<
+X
T1
Negative (-)
direction

Under this setting, the TCP position (X, Y, Z) on the World coordinate system is displayed like the following
pictures.

T1 = +2000[mm

ot el el gl
=_1650.0 = 1690.0 H=_1690.0
Y= 7000.0 = -(J.0 = 20000
Z= Z030.0 Z= Z030.0 Z= Z030.0
r= 0.0 = 0.0 r= 0.0
= 90,0 p=  -490.0 p=  -90.0
v= —180.0 v=_ -180.0 v=_ -180.0
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8.7 Supplement

If the robot is not installed on the traverse unit logically

B Mechanism relation

15 [SRatf6-01 30000 Sround
2= TRVOO! 2.00.00 |Ground -

Under this setting, the movement of the traverse unit does not affect the coordinates of the robot in the
world coordinate system. When the traverse unit moves, the real robot also moves physically because it is
fixed on the sliding table on the traverse unit mechanically. However, from the viewpoint of the software, the
robot is still fixed on the world coordinate system.

T1 = 0[mm] T1 = +2000[mm

ol eltaTy e} EellaT e
= 1690.0 = 1690.0 = 1690.0
= -0 = -0 Y= minl
= Z2030.0 = 2030.0 = 2030.0
r= 0.0 r= 0.0 r= 0.0
= -90.0 p= -90.0 =  -90.0
v= -180.0 v=_ -180.0 v=_ -180.0
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8.7 Supplement

8.7.3 How to change the motion direction of the traverse unit to X axis
direction

As described in the previous section, in the initial setting, the motion direction of the traverse unit is parallel
to the Y axis of the world coordinate system. In this section, how to make it parallel to the X axis is
described. Normally, Teaching and Playback are possible without a setting like this. But, when using
the RMU (Robot Monitoring Unit), or the “Synchro-motion function (cooperative motion)” etc., it may be
necessary to change the settings to calculate the TCP (Tool Center Point) coordinates of the robot hand in
the world coordinate system depending on the layout out the peripheral equipment etc.

| Setting procedure

After opening the menu of <Constant Setting> - [12 Format and Configuration] [5 Installation Angle], rotate
the traverse unit (in this case, Mechanism 2) 90[deg] around the Z axis.

8 Installation Angle 2/2

Installation place Ground

K Wector Coordinate 0.00 ram

ManualSpeed

H

YVectorCoordinate [ 0.00mm |nput 90 [deg] ;]ere

Z Wactor Coordinats [ 0.00mm d

X axis rotation [ 0000 deg and press

Y &xis rotation . <Complete>

Z axis rotation = l

At the same time, also in Virtual ROBOT, using the same rotation angle data, rotate the traverse unit in the z
axis direction by selecting the menu items as follows. And, please be sure that the coordinate system for the
rotation operation should be the world coordinate system.

Too| Confie Help

Path Editor L .
|l 5l i |

Layout Placement Editor

(Example)
0 degree Rotation angle in the Z-axis direction = 90 degrees

Rotation in Virtual ROBOT (Rotate TRV001 90 degrees in the Z-axis direction.)

[N Placement Editor [N Placement Editor
Object | Object
r r
Shift Rotate Put Normal Shift Rotate Put Normal
Place Align Snap. Flip Place Align Snap. Flip
Pose Pose
Hlmm) Yimmm) Himmm) Yimm)
[ 00 = [ 00 5 0.0 = [ 00 B
R(deq) Ry(deg) Rx(deg) Ryldeg)
[ 0.0 = [ 00 [ 0.0 = [ 0.0 =

Step Size Step Size
Distance(mm) Angle(deq) Distanceimm] Angleldeg)
100.0 10.0 100.0 10.0
Coordinate fworld Coord. = Coordinafe [world Coord. =

In this case, the robot is placed as a child mechanism of the traverse unit. Therefore, when

the traverse unit is rotated, the robot will be rotated also. To rotate only the installation angle
of the robot on the traverse unit, see the next section.
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8.74 How to change the robot direction on the traverse unit

As described in the previous section, when the traverse unit is rotated, the robot will be rotated also.
Therefore, to install the robot on the traverse unit like the following picture, it is necessary to change the
setting.

<>
S
OSSN

| Setting procedure

After opening the menu of <Constant Setting> - [12 Format and Configuration] [5 Installation Angle], rotate
the robot (in this case, Mechanism 1) - 90[deg] around the Z axis.

In place lround

X Mector Coordinate [ 0.00mm

Y Wector Coordinate [ 0.00mm

Z Wector Coordinate [ 0.00mm ot L

X axis rotation [ 0.000deg |npUt -90 [deg] here |

Y axis rotation

ManualSpeed

e

7 axis rotation

Then, apply the same rotation to the robot in the Virtual ROBOT window also. Please use the menu shown
in the following picture. And, please be sure that the coordinate system for the rotation operation should be
“TRV001”.

Tool Confie  Help

Path Editor L ,
[l 5l il

Layout Placement Editor

(Example)
0 [deg] -90 [deg]

OSSOSO S

SIS SSSS <
oS et et e% ,
SIS S 5
ST =

Rotation in the Virtual ROBOT (Rotate the SRA166-01 at -90[deg] around the Z axis).

[H Placement Editor [ Placement Editor
Object Object
r r
Shift Rotate Put Normal Shift Rotate Put Waormal
Flace Align Snap. Flip Flace Align Snap. Flip
Pose Pose
¥imm) Y{mim) Zimm} ®{mim) Yimm)
[ 0.0 < [ 0.0 < [p00e = [ 0.0 = | 0.0

Re{deq) Ryldeq)

= = |
= |
Rx{deq) Ry(deq)
B [00  Z o0

=]
I=|
[0 = [00

Step Size Step Size
Digtance(mm) Angle(deg) Digtancelmm} Angle(deq)
100.0 10.0 100.0 10.0
Coordinate [orld Coord. - Coordinate [world Coord.  ~
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[Example of the motion|

T1 =-2000[mm] T1 = 0[mm] T1 = +2000[mm]
war | ol war |

#=  -310.0 X= 1690.0 #=  36480.0 [l

= -0.0 = -0.0 = -0.0

= 2030.0 = 2030.0 = 2030.0
r= 0.0 r= 0.0 r= 0.0
= -90.0 = -90.0 = -90.0
v=—180.0 v= —180.0 v=—180.0
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NOTE
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Chapter 9

For beginners

Thank you for purchasing FD on Desk II.
In this chapter, how to set up this software and how to use the basic functions are

described.

By operating the FD on Desk by following this chapter, it becomes possible to
operate the FD on Desk on your PC.

For details on more complicated robot program design and development, refer to
sections in and after 1.4.6 "Editing a program" in Chapter 1.

S R © 11T {1 OSSR 9-1
911 Installation ... 9-1
9.1.2  Uninstallation ...........couiiiiiiiii e 9-10
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9.1 Outline

9.1.1

Installation

The following describes how to install FD on Desk |I.
If FD on Desk Il (or FD on Desk) is already installed, the old FD on Desk Il (or FD on Desk) will be uninstalled and
then FD on Desk Il will be newly installed.

i

IMPORTANT

The Administrator account of the PC is required for this installation procedure.

N

Execute the “setup.exe”.

(The file name might be “setup FDonDeskII_***. exe” in some cases.)
In case of installation CD, this will be executed automatically.

> The installer will start.
Please select the language.
Japanese and English are available.

If the language setting of the PC is Japanese, the following screens are displayed in Japanese.

In case of other languages, the screens are displayed in English.

<Japanese OS>
FD on Desk Il Pro - InstallShield Wizard

:D A2 A - TERTEEEEROPISERL T FE .

H#EE
£t

<Other languages>

FD' on Desk Il Light - InstallShield Wizard

gﬁ Select the language for the installation from the choices below.

English (United States)

Cancel

ot

The language selected in this dialog window will be used in this installation procedures, the
startup screen of the FDonDesk, and the FDonDeskLight, VirtuallO, Virtual TP, and RobView.
The display language in the FDonDeskll is automatically selected referring to the language
setting of the PC. In case of language other than Japanese, SimplifiedChinese and Korean,

English is selected.

If the language is selected, the preparation of the installation will start.
FD on Desk Il Pro - InstallShield Wizard

Preparing to Install...

FD on Desk II Pro Setup is preparing the InstallShield Wizard,
which will guide you through the program setup process.
Please wait.

4
Extracting: FD on Desk II.msi

Cancel




FD on Desk Il Pro - InstallShield Wizard

Welcome to the InstallShield Wizard for FD on
Desk II Pro

The Instalishield(R) Wizard will install FD on Desk IT Pro on your
computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

ATTENTION: This installation needs admin priviege.

= cancel

I

Enter User name and Organizational and then click [Next].

Customer Information

Please enter your information.

User Name:

Organization:

InstallShield

Cancel

9-2



9.1 Outline

g

Set the Destination Folder and click [Next].
The default value of the installation folder is C: \ Program Files \ nachi \ FD_ONDESK?2.

If the installation folder is not changed, click [Next>] in the following screen.

In case of the default folder

Jesk Il Pro - InstallShield Wizard

Destination Folder

Click Mext to install to this folder, or dick Change to install to a different folder. =

D Install FD on Desk IT Pro to:

Installshield

C:¥Program Files (x86)¥nachi¥FD_ONDESK2¥

Change...

< Back

Cancel

If the installation folder is to be changed, click [Change].
Please select the destination folder.

{;j- FD on Desk Il Pro - InstallShield Wizard

Destination Folder

i'.;j- FD on Desk Il Pro - InstallShield Wizard

Change Current Destination Folder
Click Next to nstall to this foder, or cick Change to nstal to a different folder, il Browse to the destination folder.

Install FD on Desk IT Pro to:

C:¥Program Files (x86)¥nachi¥FD_ONDESK2¥

PETTTTTIITS Lookin:

H
i chang B (2 FD_ONDESK2
Teannnnnnnat
(Cnraz011
Folder name:

< Back

Cancel

Cancel

i FD on Desk Il Pro - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation.

Confirm the setting and then click [Install].

D on Desk Il Pro - InstallShield Wizard

Installing FD on Desk II Pro
=’ The program features you selected are being installed.

Click Install to begin the installation.

exit the wizard,

If you want to review or change any of your installation settings, cick Back. Click Cancel to

may take several minutes.

Please wait while the InstallShield Wizard installs FD on Desk 11 Pro. This
[T
&

Status:
Copying new fles
<gak || @isEl Cancel <Back Next >
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K

Before finishing the installation, the runtime installation will be performed.

To install the runtime, click [Yes(Y)].

If the runtime has been installed already, click [No(N)] to skip.

<VC runtime 2005>

ii;? FD on Desk Il Pro Installer Information

FD on Desk II Pro optionally uses Microsoft Visual C++
2005 5P 1 Redistributable Package (x86). Would you
like to install it now?

<VC runtime 2017>

ii;? FD on Desk Il Pro Installer Information

FD on Desk II Pro optionally uses Microsoft Visual C++
2017 Redistributable Package (x86). Would you like to
install it now?

Checking method of runtime version

At “Programs and Features” of the “Control Panel’, please check whether there is the below

Microsoft VC++ runtime or not and its version.
Microsoft Visual C++ 2005 Redistributable
Microsoft Visual C++ 2017 Redistributable

Version
8.0.59193 or more
14.13.26020.0 or more

Programs and Features

« v > Control Panel » All Control Panel ltems » Programs and Features

Control Panel Home .

Uninstall or change a program
View installed updates

&) Turn Windows features on or

off Organize ~

Mame

FDFD on Desk Il

ﬁMl(msuﬂ Visual C++ 2017 Redistributable (x86) - 14.13.26020
[ Microsoft Visual C++ 2005 Redistributable

[ Microsoft Visual C++ 2005 Redistributable

- a x

v & Search Programs and Features 0

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

- @
Publisher Installed On  Size Version
NACHI - DAIHEN 9/4/2018 98 MB  1.30.0000
Micrasoft Corporation 0/4/2018 201 MB  14.13.26020.0
Microsoft Corporation 8/30/2018 428MB 8059193
Micrescft Corporstion 8/26/2018 322MB 8061001

After finishing the installation of the runtime, click [Finish(F)]

il FD on Desk Il Pro - InstallShield Wizard

InstallShield Wizard Completed

The InstaliShield Wizard has successfully installed FD on Desk IT
Pro. Click Finish to exit the wizard.

Click [Finish] to launch the bat file which makes necessary settings for FD on Desk II.
When completed, the following screen will be displayed.

Select the language.
> Please enter the corresponding number.

Bl ZE=: FDon Desk |l Setting Copy

g

Take over the setting to FD on Desk Il.
>> Input Y: YES or N: NO.
If “N” is pressed, bat file will finish. Skip until .

BE® Administrator: FD on Desk Il Runtimelnstall
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"M@ Thelist of the takeover contents will indicate.
>> Press any key.

ER Administrator: FD on Desk || Setting Copy - O pd

¥

—m This procedure is not necessary when setting the install folder of FD on Desk as the
default value.

When installing with a value other than the default value, the following screen is displayed.
It is necessary to set the installation folder of the FD on Desk.

EE Administrator: FD on Desk |l Setting Copy — O o

>> Please enter the PATH of the installation folder of FD on Desk.

(3 “4vRh—n 57408
Nra2011

ﬁ Projects
ﬂ FDonDeskMenu.con
7[3 Models
7& Robview

Search the NRA2011 folder from the entered PATH.
If not found, it will be re-entered.
Specify the takeover contents to be individually or together.
>> When “a” is pressed, everything will be executed. Skip until [E.

U N

>> When other than “a” is pressed, set the takeover contents individually.

BN Administrator: FD on Desk |l Setting Copy — O >
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E

Specify the takeover contents individually.

(@ Set the takeover of the License file.
>> Press Y: YES or N: NO.
If “N” is pressed, takeover of the License file will not be executed. Please skip M

BX Administrator: FD on Desk |l Setting Copy — | *

@ Set the takeover of the actual robot connection License file.

>> Press Y: YES or N: NO.

When “N” is pressed, the takeover of the license file of actual robot connection will not be
executed. Skip [E.

EX Administrator: FO on Desk || Setting Copy - O ot

@) Set the takeover of the WORK folder.
>> Press Y: YES or N: NO.
When “N” is pressed, the takeover of the WORK folder will not be executed. Please skip iE

EX Administrator: FO on Desk || Setting Copy - O ot

@ Set the takeover of the WORK folder of multi-controller.

>> Press Y: YES or N: NO.

When “N” is pressed, the takeover of the WORK folder of multi-controller will be executed.
Please skip A4

B¥ Administrator: FD on Desk Il Setting Copy — O x
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—m Start the takeover of the License.
If “N” is pressed at -(D, please skip ~.
If there is no License file (license.dat) in FD on Desk,
Skip license migration work.
Also, if License.dat already exists in FD on Desk Il, we will confirm overwriting.
When “N” is pressed, copy will stop.

If there is FDonDeskMenu.con at FD on Desk I,
execute backup of FDonDeskMenu.con.
If “N” is pressed, backup will not be executed.

If the backup of FDonDeskMenu.con is successful then, the screen as below will indicate.
Backup file will be “FDonDekMenu.con (Executed date)”.

18 Start the takeover of license file (FDonDeskMenu.con) of the actual robot connection.
If “N” is pressed at -®, please skip this item.
When the takeover of the license file (FDonDeskMenu.con) of actual robot connection is
successful, the screen as below will indicate.
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"I} Start the takeover of the WORK folder.
If “N” is pressed at -@, please skip this item.
When the takeover of the WORK folder is successful, the screen as below will indicate.
Copied folder list will indicate.
Also, if there are same name folder then, copying cannot be done.

Bl Administrator: FD on Desk |l Setting Copy — O x

the WORK folder to takeover exists.

& The following character group cannot be used for the folder name where
CAUTION Character group that cannot be used. ¥/ 2" < >0

—E Start the takeover of the WORK folder of the multi-controller.
If “N” is pressed at -@, please skip this item.
The following screen will indicate when the takeover of the WORK folder of multi-controller has

become successful.
Also, the character group that was written in j§¢] cannot be used as a folder name to takeover.

Bl Administrator: FD on Desk || Setting Copy — O >

inheritance of WORK [multi controller] is started. ~

o
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—m Once the all takeover has completed, the takeover results will indicate.

B Administrator: FO on Desk || Setting Copy - O *

On the desktop (In the case of Pro or Regular)

FD on Desk |l

FD'on Desk Menu

& If the runtime has been installed, please restart the PC.

CAUTION
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9.1.2 Uninstallation

Uninstallation of FD on Desk can be executed from the “Add or Remove Programs” of Control Panel.

9 Even if uninstallation is executed, the files/folders (e.g. license file, work folder, etc.) that
were created or copied after installing the FD on Desk will not be deleted.
IMPORTANT ' To delete those files/folders after the uninstallation, delete them manually.

9 The components of "Microsoft Visual C++ 2005 Redistributable” will not be uninstalled even
if FD on Desk Il is uninstalled. If necessary, uninstall them via “Add or Remove Programs”

IMPORTANT of Control Panel.
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9.1.3  Setting for the license

Before starting FD on Desk I, please set up a license.

For the “Pro” and “Regular” grades, two authentication methods are provided: Authentication using a "license
file" and authentication using a "USB dongle". (These 2 types are described hereinafter.)

In case of “Light” grade license, it is necessary to connect the PC and the robot controller in advance. (Refer
to chapter 1)

I In case of “Standard specification (License file)”

To use the license authentication using a license file, please copy the “license.dat” to the folder of “[Install
folder\nra2011\license\” in advance.

To issue a license file, contact our sales representative. Then, inform the sales representative about the MAC
address of the PC you are using. The following shows how to check the MAC address.

How to check the MAC address of the PC|

To get the MAC address of your PC, open [Program] [Accessories] [Command prompt] menu of the Windows

OS and then enter a command of “ipconfig /all”. In the displayed message, the item of “Physical Address” is

the MAC address. (Example: 00-10-C0-F6-B7-E9
C:¥ipconfig /all

Physical Address . . . . . . ¢ -F6-B7-E9;
Dhcp Enabled . . . . . . . ¢ No """~~~ MAC address
IR Acdlelze® o ¢ o o o o o o o 8

Subnet Mask . . . . . . . . : .255.255.0

When sending the license file to the customer, We uses a name like “license_************ dat”
(‘rrrmear is the MAC address).

When using the file on your PC, please rename the file to “license. dat” in advance.

I Incase of “USB dongle specification”

To use the license authentication using an USB dongle, please insert the USB dongle to the USB port of the
robot controller.

Please use the designated dongle by inserting it to the USB port. If inserting the dongle, any computer that
had installed FD on Desk Il can be used. However, the dongle cannot be removed during use.

+
)

To get the USB dongle, please contact our NACHI-FUJIKOSHI sales agent.
Product of (Aladdin Japan) is used as the dongle for FD on Desk Regular/Pro.

To get the USB dongle, please contact our NACHI-FUJIKOSHI sales agent.
Product of SafeNet Japan Inc., (Previous name: Aladdin Japan) is used as the dongle for FD on Desk
Regular/Pro. Execute HASPUserSetup.exe from the DongleDriver of installation CD.

If there is no installation CD, please visit the web-site below.
https://sentinelcustomer.gemalto.com/
At that web-site, search the Sentinel HASP/LDK - Windows GUI Run-time Installer and download them.

For the people who has been using the FD on Desk up until now, and it is necessary to update the driver,
please visit the above web-site and download for the installation.
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9.1.4  Starting and terminating FD on Desk I

This section explains how to start and terminate FD on Desk |I.

| How to start the FD on Desk

"l Execute the FD on Desk Il shortcut on Desktop.

>>The

following window will appear.

mmmmm

I How to terminate the FD on Desk

—n Click the button in the upper left of the application.
>> The following Options input screen is displayed.
|

. New(h) Recent Files

Open(Q)...

H Save(s)

‘ﬂ Savehs[a)..

Jﬁ Close(Q

"H Click [Exit].
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9.1.5 Creating a new project or opening an existing project

This part explains how to create a new project or how to open an existing project.

| Creating a new project

" Press the icon for creating a new project in the tool bar.

| ] Create new (Ctrl+N)

‘ Remd Create new document

Robot operation || 4» Robot operation pam

"H Specify a project name.
>> Use either of the following procedures.

Select Docking panel, then Project tree, and click "New project”,

Project tree

or

select Docking panel, then Property, and click "Project", then "name".

Property b4

EH== A
Z

= Project

E'"'Ha'rh'e"'""""""r\:lé:-ﬁ'ﬁptéié.':ﬁ
'.-..P-Eltr'l.............................

Controller

—ﬂ Add a controller.
>> Use either of the following procedures.

Select Ribbon, Project, then Controller, and click "Add",

[ ] a
Remote screen display || & Project r-] [ virtual FD ¥ Add * \ml Backup

Robot operation #% Robot operation panel 1 Virtual ROBOT X Del @1 Restore
Other
panel = Status bar

or

select Docking panel, then Project tree, right-click the mouse on "New project"”, and click
"Add controller".
Project tree

L] L]
ad | Add controller_ "

Update

You can also add a controller by copying the WORK folder in Explorer through
drag and drop operation.
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[ Select a WORK folder.
>> The following Options input screen is displayed.

Browse For Folder @
Select WORK folder
RESUME -
4| || WORK
A_APPLICATION
AUTOCAL
LOG
PLC E
PROGRAM
Undo
LNIT =
[ Make New Folder I [ OK l [ Cancel ]

When an existing work is selected, move to 4.

When a new folder is created or an empty folder is selected,
>> The following confirmation dialog box will be displayed.

FD on Desk I E3

When Yes is selected, download the work from the FD/CFD robot controller.
>> The following Options input screen is displayed. Enter the IP address of the robot controller.

Please enter [P address @

[ (414 ][ Cancel ]

When No is selected, memory format operation is performed using Virtual FD.
>> The following confirmation dialog box will be displayed.

FD on Desk I 5|

l N Proceed to format function. Iz it OK?

[ ok [ cancal |

Refer to 9.1.6 Memory format.
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—n A new project will be created.
>> The following Options input screen is displayed.

|
. Project Ty miro #saa || dmscun.| (@9
Robot operation panel 0 Virtual ROBOT || X Del || Restore
Other Font
panel- || [] Status bar setting

& & New project I 9 O
" [

£ UNITL(MZ07L-01)

Robot operation panel

/& Program oo
ais VitalTp [Move

/23 USERTASK

[ PUBLICING

[ USRPROCING

(A Constant setting

Project tree R

Cortroller!  New folder (2)

E=N = )

Variable Coordinate Comment

| Prope. Position variable

Click the icon as shown in the figure, and click "Save As ...".
Alternatively, click the save button in the quick tool bar.

Recent Files

H Save(s)
smssssmEEEEEg
ﬁ SaveAsiA).. 1

J Close(Q)

—ﬂ Select a "Save in", and set a file name.

D Open
@—C)-\ﬁ, » Computer » Local Disk (C:) » ~ | 49 |[ Search Local Disk (C) 2]
Organize *  New folder =+ A @

& o ~ Name = Date modified Type
B Deskiop inetpub. 6 712 PM  Filefolder
8 Downloads PerfLogs /14720001137 AM File folder
1 Recent Places ). Program Files File folder
temp File folder
& Libraries Users 1/5/20189:08 AM File folder
[3 pocuments  |= Windows 10/30/2017 1:01 PM  File folder
& Music
] Pictures
B Videos
G
€ Network - [ m | ’
File name: ~ | DAP Files (*.dap) -

When a project is saved, you can operate easily next time by using "Open an
existing project".
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I Opening an existing project

" Click the icon as shown in the fi

: ‘7 Open|Q]...

Click "Open" to select a file.

7D Open

File name:

—
@uv\&’, » Computer » Local Disk (C) » - [+ ]] Sea C) 2|
Organize = New folder 0l @

— Name Date modified Type
B Desktop inetpub. File folder
i Downloads PerfLogs File folder
| Recent Places Program Files File folder

temp 6/22/20171:17PM  File folder

i Libraries Users 1/5/2018%08 AM  File folder
| Documents  |© Windows 10/30/2017 1:01 PM ~ File folder
& Music
[ Pictures
B videos

™ Computer

€ Network -] m ] »

~ | AP Files (".dap)

Remate sercen dsplay. || Project ) Virtual FO
Rabot operation panel L Virtual ROBOT
o

0
panel - Status bar

Robot operation

e ada | i) Backup

X pel

@ Restore

setting

8 New project
%13 WORK
&) UNIT1vMz07L-01)
=]

i @83 Pose
/23 USERTASK
1.3 PUBLICINC

111 UsRPROCING
£.[4 Constant setting

Robot operation panel

[O~)
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9.1.6 Memory format

If not using an existing WORK folder or downloading data from the controller, perform memory format
operation with Virtual FD.

An example of memory format operation is described hereinafter using a configuration of “Robot + Servo
gun”.

For details, refer to the instruction manual “Memory format procedure”.

H After a WORK folder is newly created, the following screen will be displayed.

Virtual FD [PRO]

x

MNo constant file found
Create constant

H Select "OK".
>> The following screen will be displayed.

Virtual FD [PRO] x
& Format and Corfiguration

2 Register mechanism

3 Register unit file
11 Option Setting
12 Change the displaving lansuage

@ Used to clear internal Memory. All constants and programs
isappeare. USE CAUTION

H Select “1 Format”.
>> The following screen is displayed. Select [OK] and press [Enter].

Format

i Froceed with memary format 7
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Virtual FD [PRO] x
[ Register mechanism

@|@J —!I Select [OK] and press [Enter].
>> The following options input screen is displayed.

Select the structure type of the mechanism. [1-2]

SH Input “1” and press [Enter].
1 >> The following options input screen is displayed.
[ Register mechanism
& Mechanism Model  Version  *
* = FES06-3520-01 2.00.00 |5
FE306-3634-01 2.00.00
= FES06-4520-01 2.00.00 tﬁj
] FES06-4534-01 2.00.00 Import
FES0B-B520-01 7.00.00
FES0B-B534-01 2.00.00
FES12-6535-01 2.00.00
FESTZ2-5545-01 2.00.00
FES12-7036-01 2.00.00
FES12-7045-01 2.00.00 @"—L
FES12-8536-01 2.00.00 Mech.
FES12-8545-01  2.00.00 Addit fon
FE702F6-02-6616 1.00.00
FEZ0ZFB-02-5525  1.00.00
FE702V6-02-4B16 1.00.00 -
@ Select the mechanism typa( Right Key J ﬁ
Complete
_ﬂ_ﬁﬂ Select the mechanism number to apply the registration using the cursor keys.
Press [Enter] after selecting mechanism models to assign to the mechanism number
by cursors upon pressing right cursor key.
) Virtual FD [PRO] x
{ P  Register mechanism
' Mechanism Model  Version *
— 2 FES06-3520-01 2.00.00 =
TES08-3534-01 2.00.00
= FES06-4520-01 2.00.00 iﬁ_i
~ FES0B-4534-01 2.00.00 Import
’ FES06-5520-01 2.00.00
resoe-s3-01 200 | 203
TES12-5535-01 2.00.00 =y
FES12-5545-01 2.00.00 Mech. Che.
FES12-7035-01 2.00.00
TESI2-7045-01  2.00.00 @:ﬂ
TES12-8535-01 2.00.00 Mech.
FESIZ-8545-01  2.00.00 | Addition
FEZ02F6-02-5515 1.00.00
EZ0: & 1.00.00
FEZ02V6-02-4515 1.00.00 -
Select the mechanism model. ﬁ

@

Complete

The selected mechanism model is assigned to the mechanism number.
To change the mechanism model, select the other model and press [Enter] again.




9.1 Outline

L) o
T els

r"r—;
~
L=+
Mech.Che.

Press f9 key <Mech.Chg.>, for a mechanism category change. Every time pressing the
key, mechanism category is changed to Manipulator — Gun — Slider — Positioner.

Virtual FD [PRO] x
Ragister mechanism
P WC400L-01 4.00.00 Mechanism Model  Wersion =
a2 =GUND4AD 2.00.00
=+ GUNDBHD 2.00.00
= =GUNTBAD 2.00.00 iﬁi
= =GUN16SD 1.00.00 Import
=*GUNZ0AS 1.00.00 T
$GUNZODY oo | 253
=GUNZ00B 20000 7 £ ae
=*GUNZBAD 2.00.00 Mech. Che.
=GUNZBSD 1.00.00
=FH1L0FZ-01 2.00.00 @’:L
=FH150F3-01 2.00.00 Mech.
FHZ-150-014  2.00.00 | | Addition
=FHZ-150-01B 2.00.00
=FH3-150-014 2.00.00
=FH360-01 4.00.00 -
« i v
@ [Select the mechanism typel Right Key ) ﬁ
Complete
i i I Y i
o ~N A 2 M @ M
o= t =4 t =4 =4 t =4
Mech.Che.| _, Mech. Che. _ |Mech.Che _, | Mech.Che.| _, |[Mech.Che.

&= H

Mech.
Addition

Press 10 key <Mech. Addition> in case of mechanism addition.

A mechanism with a new number is added.

¢

Complste

Press f12 key <Complete> after registering all mechanisms for use.

>> The following Options input screen is displayed. Press [Enter] upon selecting [Yes].

Feaister mechanism

Proceed to create mechanism files ?

YES

The following screen is displayed.

Virtual FD [PRO]
# Mechanism relation

1 X [SRATE6-01  10.00.00 [Ground -]

2% GUN20AS 1.00.00 IW SRA1B6-01 10.00.00 v‘

T

The default value for the installation location of each mechanism is preregistered. To

change a value, move the cursor over the target value and press [Enter].

W)
g

Complete

After setting the installation place of the all mechanisms, press <Complete>

>> The following Options input screen is displayed.

WMechanism relation

The inztallation relation of & mechanism is registered
I it all Aght?
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9.1 Outline

Select [YES] and press [Enter].
>> The following Options input screen is displayed.

The optimal tuning paramster for Spot Welding application
L
is not exist.

The constant according to mechanism form ROOSRAI00-01 GOt
is initialized with standard

(This message may be displayed for the respective mechanisms one by one.)

Select [OK] and press [Enter].
>> The following Options input screen is displayed.

* @& Procsed to initialize the unit! softkey
= for Standsrd application?

1o

(This message may be displayed for the respective mechanisms one by one.)

Select [YES] and press [Enter].
>> The following Options input screen is displayed.

’ il .‘__\ Proceed to initialize the signal assignment
= for Spot Welding application®

N

YES

Select [YES] and press [Enter].
>> The following Options input screen is displayed.

Virtual FD [PRO] x
B A mechanism and amplifier
* ® Simple setup  © Detailed sstup
Mechanism name Axis num Amp number Start axis
1 ¥ SRA166-01 10.00.000 B 0 0
2 = GUND4AD 2.00.00 1 0 0
@ E’j\fz]se specify the servo amplifier which connects a mechanism coﬁte
"~ Because this is simulation software, just press <Complete> without setting anything.
Complate (In case of a real machine, the parameters must be set considering the configuration of

the system. This setting can be done in the menu of <Constant Setting> - [12 Format
and Configuration] - [10 A mechanism and amplifier])

>> The following screen will be displayed. If any key is pressed, the controller will stop.

Virtual FD [PRO]

x
Format and Corfiguration

1 Format

3 Register unit file
4 Encoder Correction

5 Installati Power supply reinjsction

6 Axis Nam

7 Applicati I, Systsm goss to shutdown to initialize
registration information on a mechanism

9 Medhanis) Please tum on the power supply again

0 A mecha after completing the shutdown.

5 Medemt Hit any keyv.

1
1
17 Clear I/0 Gefauit seting
19 Based Mechanism Setting

@

Used to set the structure of mechanism
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9.1 Outline

Press "Power OFF” and then press “Power ON” to restart the robot controller.
The following screen for entering the value of [Encoder correction] is displayed

Virtual FD [PRO] x
Encoder Comrection
I
Data input 'L"I—-—-—-—-—“"“:,S"":
SRATB6-01 Ji 524788 [ 5242887 [ 0.0]
J 5p4z88 [ seazes] [ wo.0] Reoord
J3 524788 [ 5247887 [ 0.0]
J4 524788 [ 5747887 [ 0.0]
i3] 524788 [ 5747887 [ 0.0]
JB 524788 [ 5747887 [ 0.0]
GUMNIEHD JT7 524788 [ 5747887 [ 0.0]
@ Please input the encoder correction value ﬁ
Complete

ﬁ Because this is simulation software, just press <Complete> without setting anything.
(In case of a real machine, please perform the encoder correction setting (Encoder
offset value setting). This setting can be done in the menu of <Constant Setting> -
[12 Format and Configuration] - [4 Encoder correction])

>> The following Options input screen is displayed.

Confimmation

Complets

Encoder conection was completed normally.
But it may occur the enor of Encoder.
Push any keys

Press any keys.
>> The basic screen of the robot controller is displayed on the Virtual FD.
>> The robot model is displayed on the Virtual ROBOT.

1 Virtual ROBOT ===
_ Start File Edit Display Inset Tool Application Config Help
55‘{.‘5:;0555 Program | Step 1/9/2018 17:39 s 6 lal 5
L = Tea o STEPS |
- NOT SEL 0 L. o e
2 SRA166
Dead| Manual Speed
ek |nf | R
Select

Spot | [ Rekot Prosrarm

Wl 5.0 % JOINT A1 TI Eo
[ECF]

Spot
IMonitor

[Fi]
=]
File

=

Spot
Constant

Spot
Weld Cond

Project: C:\Program Files\nachi\FD_ONDESK2\NRA2011 File:
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9.2 Operation example

9.2 Operation example

In this section, the following operations are described using FD on Desk II.
- How to operate the robot manually
- How to teach a program (Programming operation)
- Check go operation
- How to playback a program

For details, refer to the instruction manual “BASIC OPERATIONS MANUAL”.

9.21 Changing the operator class to EXPERT

In Virtual FD, an operator class can be set.
By setting an operator class, it is possible to hide or show a specific function or menu according to the skill

level of the operator using the robot.

Normally, the operator class is set to USER when turning ON the controller power. So some functions are
limited. Some operations introduced in this section require an operator class EXPERT or higher. In such a
case, please change the operator class accordingly in advance.

"Bl Press [R] key.

>> A short cut code list is displayed.
R Shortcut R code Entry UINITT

Shortcut function list

RR Failure clear f
RO Reset & step O return =
RS otors=OM/START select

RG] Program selection

R7 Playhack maode

R& Check with function

[3¢] T/F key help

R10 konitor O perating Time

R11 Record of pose

R12 Modify speed in step data

R12 Program Queue o

I’nput tbe shortcut code. Or locate cursor and press
Enter .

—ﬂ Input “314” and press [Enter].

e

>> The password input window will be displayed.
In this window, the present operator class is displayed.
R Password setting

The aperator under use is “USER now.

Please enter the password

The soft—kevkoard can be used by pushing” Enable +
adit”

—ﬂ After confirming that the present operator class is USER, press [Enter] again.
@ >> The operator class will be switched to EXPERT.

The operator has been set to "EXPERT .
Please push any key to continue.

Press any keys to return to the previous screen.

If the present operator class is EXPERT or higher already, press R
key to return to the previous screen.




9.2 Operation example

How to operate the robot manually

H

Select the Teach mode.

Teachi

—>.

Manual Speed

in .

R
H

=

Release the E.STOP button.

Teachi

E.STOP

Teachi

—

Select the manual operation speed.

|

Select the manual operation coordinate system.
If this is the first time, joint coordinate system is recommended.

O

S @l B

D
&=

=

Press the Motors ON button to turn the motors ON.

Teachi Teachi

| Motors )|
— The motors are turned ON.

When pressing the axis operation keys, the robot will move.

X+ X-

When releasing the axis operation keys, the robot will stop.
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9.2 Operation example

9.2.3 How to teach a program (Programming operation)

Ellr? ﬂJr H Select the Teach mode.
® Teachi
—ﬂ Open an empty program number.
As an example, now program 10 will be used.
@ Program
ON | +
+ ) ] % ﬁ 10
l:l + [3) , 1 , 0 , N [Free]
—ﬂ Operate the robot manually.
Rt g
\
e —n Press [0.W / REC] key. ([0.W / REC] = "Overwrite / Record")
=W >>The present position of the robot will be recorded in the program as a "MOVE
command".
17 Robot Program UNITT
0 [5TART]
1 50.0 3 JOINT A1 T1
[EOF]
e —ﬂ By repeating step m, several steps will be made.
.
JOINT A1
JOINT A1
JOINT Al
B Record "FN92 END" at the end of the program.

[(OFF
‘FN’ 9 || 2 @

3 1200 mm/s LIN A1 TI
4 1200 mm/s LIN A1 TI

EOF j
Every program must have END function at the last step.
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9.2 Operation example

9.24 Check go operation

The recorded program can be checked by the following procedures step by step.
This operetion is called as "CHECK GO operation'.

R H Select the Teach mode.

O

—ﬂ Open the program.
As an example, now program 10 will be used.

D o = @ Program
SN | e

—ﬂ Select the step 0.

17 Rokat Prosram
2

N @ USEL T FN9g
80 | 2 10.0%  JOINT A1 TH

A By referring to " 9.2.2 How to operate the robot manually”, prepare the
manual operation.

H Select "Single check go" by the [Stop / CONT] key.
wEl Step Step
4 STEPS 4 SEJ'EPS
GonT| — The characters "CONT" disappear.

L Normally, "5" is used.

T

We) B Select the check go / back operation speed.
Check Speed
+[ [ [ s

q —ﬂ Open <Teach/Play Condition> setting screen and set "9 Check with function”
N to "Enabled".
Condion’
9 Check with function
10 £ g £ | N Il 1 = Vil Il 1
If you do not want to execute the function commands, select "Disabled".
ﬁ —ﬂ Press <Complete> to save the setting.
Complete
H In the FD on Desk Il screen, open "I/O Signal” and double-click "10031
External unit play stop)" to turn the input signal ON.
170 signal definition x
mE| | #
Input signal  Variable L/O Name i
OFf 10028
0O 10029
0 10030
HH 1031
_U_FFIUUBZ - -
Pc-sitic-n\rariable Combination I/... Axis monitor  Variable monit... User variable m...

Because this signal is Normal Close, the check go operation and playback
operation of the robot is prohibited while this signal is OFF.

10} Keep pressing [CHECK GO] key.
l

>> The robot will move toward the step 1 record point and when the robot reaches
the point, the cursor color turns to yellow and then the robot will stop.

[17 Robot Program
[ 100 2 JOINT Al Tl | The cursor color
0 [START] turns to yellow.
| 1 50.0 % JOINT A1 TI1 .

A A A A TReT A =
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9.2 Operation example

4\

1]

Release the [CHECK GO] key and then push the key again and keep pressing
it.

>> The robot will move toward the position of the step 2.

(Supplement) If it is necessary to move the robot continuously, please turn ON
"CONT" by referring to the procedure . If "CONT" is ON, the robot will move
continuously and make the shortcut motion based on the Accuracy setting of each
step.
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9.2 Operation example

9.2.5 Internal playback

To perform playback operation (internal playback) using the robot operation panel, please follow the
procedure shown below.

A

- B0
¥
Override

Select the Teach mode.

Teachi

Open the program.
As an example, now program 10 will be used.
Program

Move the robot to the first MOVE command step using the CHECK GO
operation with "CONT" = OFF setting. For details, see "9.2.4 Check go
operation".

Select “Playback” mode using the Virtual IO window.

Release the E.STOP button.

Play- =N Play- & N
back by _z back b
E.STOP

Press the Motors ON button to turn the motors ON.

Play- & N Play- € R
back & back =
—

Set the Playback speed override. At this time, select 30%.

303
4+
-100
- B0
L]
override | (NOTE) When using a real robot, 10% is recommended for safer
operation.

=
+ Cycle

g

Select the playback mode. In this case, select “Cycle”.

g

In the FD on Desk Il screen, open "l/O Signal™ and double-click "10031
(External unit play stop)" to turn the input signal ON.
170 signal definition X
Bl e
Input signal Variable IO Name
0FF 028 L
0ff 10029
0ff 030
- Qoo | |
0ff 10032 =
m 3

<
PCISItICII'IVEI’IEbIE Combination I/... Axis monitor  Variable monit... User variable m...
Because this signal is Normal Close, the check go operation and playback
operation of the robot is prohibited while this signal is OFF.

Press Start button.
>> The program will start and the robot stops after executing the last step.

In case of functions like "FN5252 WAITI" etc., the robot will make signal

waiting condition. This waiting condition can be canceled by the operation of

[Enable] + [Cancel I-Wait].
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9.2 Operation example

9.2.6

External playback (for experienced operators)

It is also possible to simulate an external playback operation using "I/O signal" in the FD on Desk Il screen.
This section helps you to understand the procedures for executing an external playback with external PLC

etc.

For details, refer to the following instruction manuals also.
"FD CONTROLLER INSTRUCTION MANUAL: SETUP"
"FD CONTROLLER INSTRUCTION MANUAL: BASIC OPERATIONS"

A

CAUTION

- To execute the Motors ON operation, the input signal "Motors ON external" will be used (not the Motors
ON button on the robot operation panel). Because this signal is not assigned as the default setting,
it is necessary to assign the signal in advance.

- In the same way, please use the input signal "External playback start" to start a program, instead of the
Start button on the robot operation panel ("I0030" is assigned by default).

- For the program number selection, the teach pendant key operation is not used. Instead of that, the
input signals of "Program selection bits" are used. 8 points from 10017 to 10024 (binary signals) are
assigned by default.

- The operation of the Motors OFF and the Stop are common between the internal mode and the
external mode. And the Emergency stop can be used in both modes.

(Reference) The program number conversion from decimal value to the binary value
10=8+2=1x25+0x22+1x2"+0x2°=00001010

Therefore, each signal must be like the following;
117 118 119 120
OFF ON OFF ON

121
OFF

122
OFF

123
OFF

124
OFF

Because the "Program selection bits" are plural combination signals, it is possible to use a "Program
strobe" signal that determines the timing of reading the signals. However, in this example, the "Program
strobe" signal is not used. In this example, the program number is immediately determined when the
"External playback start" signal is turned ON. In the simulation of the FD on Desk Il, the timing dispersion
of the input signals does not matter. But in the case of the real robot and the controller, if the "Program
selection bits" signals are not stable, an unexpected program number may be selected when the
"External playback start" signal or the "Program strobe" signal is turned ON. Please use caution. (As an
example, it is recommended to leave 100 ms or more after inputting the "Program selection bits" signals.

(Reference) Internal playback and external playback

i
Start Prog Start Prog
Internal playback [ Con Con External playback [ Ex_Ex
I
Motors MotorsOMN exdemal [ 29]
ON . MotorsO FF external 32
Motors
OFF
<i> Standard Ihputs
Ext. play start. 11 E
Start - The signal length must be 200 [ms] or more.
- This signal must be turned ON after the "Program
selection bits" signal is stabilized.
Stop : - -
Ext.unit play stop W)
or [+ = ; &
Program 117~124
Program Frememel. iz v BmE 7 18 3 18 4 40
Selection 10 + D N B 21 6 72 7 73 8§ X
B | o LB
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9.2 Operation example

| Preparation for the external playback start

™ £

N

=

Constant

Setling

W

Complete

Teach/Play
Candition

ZH

®)

H

H

Select the Teach mode.

Teachi

Open <Constant Setting> - [6 Signals] [2 Input Signal Assignment]
1 Standard Inputs] and assign "29" to the "MotorsON external” signal.

WotorsON extemal E
MotorsOFF external 37

Press <Complete> to save the setting.

Open <Teach/Play Condition> setting screen and set the settings like the
following picture.

3 Teach/Flavback Condition 1/3 UNIT1

1 Playkack made Olstep @1 cycle © Continue
Step single ® Continue O Single
1 step speed of restart @ MNormal © Low speed

2 MotorsOMN/START sel source D Controller @ Bxternal
Syne. w/operation mode ® Disabled © Enabled

3 Flavback mode progsel. 11 O Controller @ External
Selection type Birary M
Strobe sighal O lUsed @ Unused
Program 0 when strobe input 9 Erabled © Disabled
Sync. w/operation mode @ Disabled © Erabled
Sync. w/START sel. source ® Disabled © Enabled

Set the "Strobe signal” to "Unused".
You can change radio buttons with [Enable] + Left / Right cursor keys.

(9] & [

Shutdown and restart Virtual FD. (Exit -> Reload the project)

ol

Select the Teach mode.

Teachi

Open the program. As an example, now program 10 will be used.
Program

Move the robot to the first MOVE command step using the CHECK GO
operation with "CONT" = OFF setting. For details, see "9.2.4 Check go
operation".

If the "Motors ON external" input signal has been assigned already, please use the signal
number as it is.
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9.2 Operation example

| Playback operation (External playback)

e

%.

H

Select “Playback” mode using the Virtual 10 window.

Play- ¥ N ‘
back b

® @

'8,

Start Prog Start Prog
Con'Con| _, [ BExt B

H

Release the E.STOP button.

Play: N Play- e A |
back Wy back i
E.STOP
.

H

Select the "External program selection" and the "External playback start".

Click the "10029 Motors ON external” button in "10 signals” in the FD on Desk
Il screen to turn the Motors ON. (After confirming that the Motors are ON,

turn OFF the signal)

1/0 signal definition b4
I | #

Input signal Variable [/O Name
OFF 10028 -
0N 10029
OFF 10030

Set 10017 to 10024 as follows. (This means program #10)
10 signal definition b
mE|lL |4
Input signal Variable I/O Mame
ON 10018 e
Off 10019
i mo20
OfF 0021
0 10022 -

Paosition variable QQOELUEINEC{M Combination /... Axis monitor  Variable monit.. User variable m...

Click "10031 External unit play stop" to turn it ON.
/0 signal definition x
noEe B
Input signal Variable I/0MName
0fF 10030
8 1031
0fF 10032
0fF 10033
OFF 10034 -

Position variable QeR{LLEINS{M Combination I/... Axis monitor Variable monit... User variable m...

Because this signal is Normal Close, the check go operation and playback
operation of the robot is prohibited while this signal is OFF.

Click "10030 External playback start" to turn it ON.
>> The program will start and the robot stops after executing the last step.

I
4| PWait

7|
H

In case of functions like "FN5252 WAITI" etc., the robot will make signal
waiting condition. This waiting condition can be canceled by the operation of
[Enable] + [Cancel |-Wait].

When using FD on Desk Il with restored backup data of the actual equipment, assigned signal
numbers may be different from those shown in this example.
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e Concerning the Contact list, please refer to “Contact list (TFDJP-254)”.
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reproduced in any form without prior written consent from NACHI-FUJIKOSHI CORP. Contents of this
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