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A Word of Caution

® ©

®

Q

This software is copyrighted by I1Al America, Inc. (IAl)

This software and the accompanying manual may not be used or duplicated in part or in
whole without the permission of 1Al

A separate software program must be purchased for each PC in which it is run.

The software and the manual can only be used under the terms of the licensing
agreement.

We cannot assume responsibility for any damage resulting from the use of this software or
the operating manual.

Please note that the version number (if any) printed on the face of this manual does not
correspond to the software version number.

The content of this manual may be changed without prior notification.

This software runs with Windows95 or Windows98 and, Windows NT (this software does
not contain the Windows operating system) and the manual is written assuming that the

user already has a basic understanding of the Windows operating system.
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1.

Before You Begin

1-1

1-2

1-3

1-4

Items Supplied With This Software

Please check to make sure that the following items are included in your PC software package.

- Operating manual
- 3.5-inch floppy disks containing the software (2)
- 1Al RS232C communication cable

What You Will Need (Operating Requirements)
The following PC and accessories will be necessary to run this software program.

- A PC that runs under Windows and compatible keyboard.

- Enough memory to run Windows.

- A monitor compatible with the PC.

- A VGA graphic board or better.

- Mouse or other pointing device and mouse driver.

- (Windows 95, Windows 98 or Windows NT).

- A floppy disk drive unit that runs a 3.5-inch disk with 1.25 or 1.44MB capacity.

- The hard disk should have 3MB or more of free memory space. (The software is run from the
hard disk).

- An RS232C serial port (25 or 9 pins).

- A printer compatible with the PC.

Software Installation
This software is run from the hard disk. In this section, we explain how to install the software.

- Insert floppy disk 1 in the floppy disk drive.

- Execute Setup.EXE in disk 1.

- The installation program will be executed, so simply follow the prompts that appear.

- When the installation program ends, an item named “X-SEL PC Software” (lai —» X_sel — X-SEL
PC Software) is created in the Programs (P) list displayed from the Start menu. This software
launches when “X-SEL PC Software” is selected.

Caution: Please remove any CD from your computer during software installation.

Software Start-up

Step 1: Turn off the power to the Super SEL controller, then connect the Super SEL controller to
the PC with the 1Al RS232C cable that comes with the software.
Turn the mode switch for the controller to the MANU side.

This software launches with the safety velocity function enabled. Therefore, when a
program is launched from the PC software, the maximum speed during CP operation will
be limited to 250 mm/sec or below (PTP operation: 3% or below). To operate the robot in
accordance with the programmed speed commands, the safety velocity function must be
disabled.

See 3-3, “Explanation of Tool Bar,” for how to enable/disable the safety velocity function.

Step 2:  Turn Super SEL controller power back on.



1. Before You Begin

Step 3: Start the software.
Check for connection” screen (Diagram 1.1) will appear. From the column where
“Communication Port” and “Baud Rate” are displayed, select the communication port (*
Notel) and Baud Rate (*Note 2) that are connected to the X-SEL Controller, and then,
select the “OK” button.

(*Note 1): Selection of communication ports that are

usable, is possible, during application start.
| (*Note 2): If communication is not possible using the
selected baud rate, the application will
Port Namme ICOHl j automatically test the connection and change in
the order as follows: 9600 -> 19200 -> 38400.
48400 j Step 4:  Once connection is confirmed with the controller,
the application will come up in the ON-line mode.
In case the PC fails to recognize, or in case the
“CANC” button is clicked, OFF-line mode will turn
oK | CINCEL | ON (if Start is done using the OFF-line mode, you
can move to ON-line mode by using “reconnect”
which appears later).

Eaud Rate (bhpsa)

|_ Lon't Show this window
from next time omn.

Check for Connection Screen (Diagram 1.1)
If “Don’t show this window from next time on” is
checked, the connection check will be executed
automatically for the communication port and the
baud rate used at the end of the last application
will be the default.

Extra Caution:

While in manual mode, if “OPEN 1" is executed in a program, serial communication will be
transferred to the Serial port of the controller, and communication between the PC and
controller will be lost. The program in the controller will continue to run. (*Error No. A5D “SCIF
Open Error during Anti AUTO mode).

Afterwards, if you wish to stop movement, press ON the Emergency Stop Button (Be especially
careful during Jog operation). *In case prior to Ver 0.16 of controller main CPU firmware.

For Ver 0.16 of controller main CPU firmware, depending on servo use, channel 1 will be
opened as follows:

(MANU Mode - Servo during non-use)

Before executing "OPEN 1" After executting "OPEN 1"
Connection with 1 Connection with PC Software Forced Move to SEL Progra_m conne_ctlon
channel (Message error) program is executing

Error message after executing “OPEN 1”: Error No. A5D “SCIF open error during non-auto mode

(MANU Mode - Servo during -use)

Before executing "OPEN 1" After executting "OPEN 1"
Connection with 1 Connection with PC Software Connection with PC Software.
channel (Cold start error) program is ending

Error message after executing “OPEN 1”: Error No. E89 “SCIF open error during non-auto mode
(servo ON)

The above “Extra Caution” notes pertain to all other than “Manu Mode with I/O Parameter N0.90=2 (lAl
Protocaol).



2. How to Save Data

The X-SEL Controller contains flash memory. There are two types of memory storage, battery back-up (for
encoder data) and flash memory. This is true for both the PC software and the Teaching Pendant. The
diagram below shows that information not written to flash memory will be lost when power is cycled on the

controller. For non-volatile (permanent) data storage, please save to flash memory.

2-1  Setting At the Time of Shipment (In case of back-up battery)
(Other parameter No. 020=2 (backup battery equipped)

Edited data at computer Save the data during the
or teaching box power is on and delete the Save data even after the power OFF
data by reset
Program Flash Write
Parameter _ Flash
(content 1) Transmit Memory Memory
Symbol
Reset read
Slave card Transmit
Parameter .
Memor EEPROM
(content 2) Transmit y
Reset read
- - [\ Battery Flash
Position Transmit Back-up Flash write Memory
‘/ Memory
[\ Battery
SEL Global Data Transmit Back-up
(content) ‘/ Memory

Program - parameter - symbol will read from Flash memory when you restart. Data displayed after restart

will be the data that was last saved to flash memory. The controller will always operate obeying the
memory data (within the above dotted line) (excluding parameter).

Content 1: Parameter other than below content 2.

Content 2:  Driver card, 10 slot card encoder (electric power type card) parameter
Content 3:  Flag, Variable, String and Error List




2. How to Save Data

2-2

Setting at the Time of Shipment without back-up battery
Other parameter No.20=20 (backup battery unequipped)

Editing data according to PC

and Teaching Box

Saving data during power ON
Delete data according to reset

Save data even after power OFF

Program

parameter

(content 1) Transmit

symbol position

Slave card
parameter Transmit

(content 2)
SEL Global data .
Transmit

(content 3)

Flash Write
Flash
Memory memory
Reset read
Transmit
Memory EEPROM
Reset read
Memory

Program - parameter - symbol will read from flash memory during restart. Therefore, unless written into
flash memory, the memory data will return to the previous data before edit. The controller will always

operate obeying the memory data (within the above dotted line) (excluding parameter). SEL global data
can't be saved without back-up battery.

2-3

Caution

Caution: Never shut OFF the main power while the data is transmitting and
writing into flash. Data may be lost and controller may be rendered in

operable.




2. How to Save Data

Note on Saving Parameters to a File

Encoder parameters are stored in the EEPROM of the actuator’s encoder itself. (Unlike other types
of parameters, these parameters are not stored in the EEPROM of the controller.) Encoder
parameters are read from the EEPROM into the controller when the power is turned on or when the
software is reset.

Therefore, if the parameters in the controller are saved to afile, and when the power to that
controller has been turned on (or the software has been reset) without the actuator (encoder)
connected, then the encoder parameters saved in the file will become invalid.

Note on Transferring a Parameter File to the Controller

When a parameter file is transferred to the controller, encoder parameters are transferred to the
EEPROM of the encoder (except for the parameters relating to manufacturing information and
functional information).

Therefore, if a parameter file is read from the controller that has been started without the actuator
connected, and the file is subsequently transferred back to the controller again, invalid encoder
parameters will be written to the encoder’s EEPROM. (This applies when the actuator is connected
to the controller when the file is transferred back.)

When saving the parameters to a file, make sure the controller has been started with the actuator
connected.




3. Menu Window

3-1 Explanation of Menu

When the software runs and opens the window, there will be 12 items and 16 icons in the menu
bar with the tree view appearing on the left side of the window (The initial screen: main menu).

1 PC Interface Software for X-SEL
File  Edit Wiew Program Position Parameter Symbol Coordinates Monitor Controller Teol Window Help

_II""WH?-' "0'@'*'K|ﬂ|.'ﬂ| _I [sarery wel specirieammn moae)

= ) X-SEL [SCARR)
@18 Progran
&7 Position
-2 Parameter
B4 synbol
-} Coordinate system

|PDrt @ Coml |[Baud Rate : 9600[bps]

ON-Line Start Screen (Diagram 3.1)

4PC Interface Software for X-SEL

Fle Edt Wiew Fiooem Fostion aameler Surbol Monitor Controler Tool Window Help

| ]| | e e e

OFF-Line Start Screen (Diagram 3.2)




3. Menu Window

3-2 Explanation of Command

(1) File (F)
1. New (N)
— Program (G) Create a new SEL program.
—» Position (O) Open a new point table edit window.
—» Symbol (Y) Open a new symbol edit window.
2. Open (O) Ctrl+O Read the data which is saved in a file.
3. Close (C) Close the current active windows.
4. Save (S) Ctrl+S Save the active edit window to a file.
5. Save As (A) Assign a file name and save the active edit window.
6. Print Setup (P) Set the font and the printer.
7. RecentFile (R) Show recent file history.
8. Exit (X) End the application
(2) Edit (E)
Edit auxiliary operations when editing data.
1. Cut (X) Ctrl+X Cut the high lighted lines to the clipboard.
2. Copy (C) Ctrl+C Copy the lines to the clipboard.
3. Paste (V) Ctrl+V Paste the copied or cut contents on the clipboard cursor location.
4. Find (F) Ctrl+F Find selected character string.
5. Find Next Match (N) Find the selected character string as specified above from where the
F3 cursor is located.
(3) View (V)
Functions related to View setting.
1. Tree View (T) Turn on and off the tree view on left side of main screen.
2. Font(F) Set the font.

(4) Program
Functions related to programming (This is available at ON-line mode only.)

1. Edit(E) Read the selected programs from the controller and Edit them.
2. Copy/Paste (C) Copy and paste (cut and paste) the program.

3. Clear (L) Clear the program.

4. Save as (S) Save and name the selected or all programs together.

5. Finish All Program (T) Exit all executing programs.

(5) Position (O)
Functions related to position data. (This is available at ON-line mode only)

1. Edit(E) Read the position data from the controller to edit.
2. Copy/Move (C) Copy and Move (Cut and Paste) the position data.
3. Clear (L) Clear the position data.

(6) Parameter (P)
Function related to parameter. (This is available at ON-line mode only)
1. Edit (E) Read the parameter from the controller to edit.

(7) Symbol (Y)
Functions related to symbol data. (This is available at ON-line mode only)
1. Edit (E) Read the symbol data from the controller to edit.
2. Clear All (C) Clear all the symbol data.



3. Menu Window

(8) Coordinate System (D)

Edit the coordinate system definition data. (This is available in ON-line mode only).

1. Edit (E)
2. Clear (L)

(9) Monitor (M)

Read the coordinate system definition data from the controller and edit
the data.
Clear the coordinate system definition data.

Monitor each status, global variable, port condition, etc (This is available in ON-line mode only).

1. Task Status

2. System Status

3. Axis Status

4. Input Port

5. Virtual Input Port

6. Output Port

7. Virtual Output Port

8. Global Flag

9. Global Integer

10. Global Real

11. Global String Variables

12. Detailed Error
Information

(10) Controller (C)

Open the Task status monitor window.

Open the System status monitor window.

Open the Axis status monitor window.

Open the Input port monitor window.

Open the Virtual Input port monitor window.
Open the Output Port monitor window.

Open the Virtual Output port monitor window.
Open the Global Flag monitor window.

Open the Global Integer Variable monitor window.
Open the Global Real Variable monitor window.
Open the Global String monitor window.

Open the Detailed Error Information window.

Functions related to the software reset, the error reset, the controller, etc.

1. Reconnect (C)

Baud Rate Change (B)
Write Flash ROM (W)
Initialize Memory (1)
Global Variable (V)
Abs Encoder Reset (A)
Software Reset (R)
Error Reset (E)
Request Driver

Power Recovery (P)
Request Releasing
Pausing Operation (L)
10. ROM Version
Information (V)

NGO AWN

©

(11) Tool (T)
Set the application.
1. Environment Setup (S)

(12) Window (W)

Execute communication to reconnect with the controller.

If communication is possible, you can switch from OFF-line to ON-line.
Change the communication baud rate between the PC and the controller.
Saves points programs, parameters, etc. to memory.

Clear global variables.

Reset the absolute position data.

Reset the controller’s software and restart the controller.
Reset the controller’s errors.

Request Driver Power Recovery from the controller.
Request Pause Release Operation from the controller.

Display the controller's ROM version information.

Set the environment for the application

Change the way of window display.

Cascade (C)

Tile Vertical (V)
Tile Horizontal (H)
Minimize All (M)
Arrange Icons (A)

arwONE

(13) Help (H)
1. About (A)

Line up the window in an angle so they overlap.
Arrange the windows vertically without any overlap.
Arrange the windows horizontally without any overlap.
Minimize all windows.

Line up the icons.

Display the version of the software.

8



3. Menu Window

3-3 Explanation of Tool Bar

Explanation (below the menu) of the tool bar of the main menu.

S R E R AR e e =t i |

)|65| m|

i

|
L]

R kEe 2N B LR

ISafet.y Vel Specified(MANT Mode)

[

Tool Bar Screen (Diagram 3.3)

Open Files

Save

Edit Programs

Edit Positions

Edit Parameters

Edit Symbols

Input Port Monitor

Virtual Input monitor

Output Port Monitor

Virtual Output Port

Global Flag Monitor

Global Integral Variable Monitor
Global Variable Monitor
Global String Variable Monitor

All Exit

ISafEty Vel Specified(MANT Mode)

[

The same function as File (F) -> Open (O)

The same function as File (F) -> Save (S)

The same function as Program (S) -> Edit (E)
The same function as Position (O) -> Edit (E)
The same function as Parameter (P) -> Edit (E)
The same function as Symbol (Y) -> Edit (E)

The same function as Monitor (M) -> Input Port (1)

The same function as Monitor (M) -> Virtual Input
Monitor (N)

The same function as Monitor (M) -> Output Port (O)

The same function as Monitor (M) -> Virtual Output
Monitor (U)

The same function as Monitor (M) -> Global Flag (F)
The same function as Monitor (M) -> Global Integral (L)
The same function as Monitor (M) -> Global Variable (R)
The same function as Monitor (M) -> Global String (G)

The same function as Program (S) -> All Exit (T)

Switch Safety Velocity Specified in manual mode.

[Safety Velocity Specified] ---- There is Safety Velocity.

(The maximum speed during CP operation will be limited to 250 mm/sec or below (PTP
operation:; 3% or below) regardless of the program or parameter settings.)

[Safety Velocity Not Specified] ---- There is no Safety Velocity.

(Moves are executed with programmed velocity.)



3. Menu Window

3-4 Tree View

By double clicking items which are displayed at the left side of the main menu, it makes operating
edit windows in ON-line mode easier. You can show and hide the tree view from the menu ->
View (V) -> Tree Display (T).

=-ED #-SEL (JEARL 21| [Displays the remainder of the number of steps
; you can save at the controller.
_____ 2({14) [READ PNT] _ Displays programs aIrer_aldy written as follows:
_____ 305 [DVT TEIGR] < - The number of registered step
405) - - The name of programs (at symbol menu)
""" 509 < Displays blank programs
..... B s(l2)
..... 7 i ti
& Fositlon \ Displays position data edit item
=8 gramemr B Open the position edit window
..... I/0

..... @ Common to &All Axes
..... @ specific Awis

..... @ Driver Card

----- @ Encoder

..... @ I/0 slot card

Displays parameter edit items
----- @ (svystem Reserwved) Open the parameter edit window

A

..... @ (System Reserved)
[_]% Svymbol

----- @ Integer Variahles
..... & Real Variables

..... @ Integer Constants
----- ) Real Constants

..... & Flag No.

..... @ Input Port No.

..... @ Output Port No.

..... & rrogram No.

..... & Tag No.

..... & subroutine No.

..... & rosition No.

..... @ ixis No.

=33 Coordinate system

..... C Work Coordinate 0ffset

----- O Tool Coordinate Offzet

----- D Simple interference check zone

Displays symbol edit items
Open the symbol edit window

A

i Displays coordinate system edit items
Open the coordinate system edit window

Tree View Screen (Diagram 3.4)
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4. Program Edit Window

4-1 Explanation of Program Edit Window.
(1) From the menu, select Program (S) -> Edit (E).

(2) The Program No. Select window will be displayed, then select the program you want to edit and click
Read.

The program name that is named at symbol edit menu

Program Mo. Select
Flease 3Select Prooy ]
MNo|Steps|Program MName ﬂ
1
2 14 EEAD ENT
3 5/ DVT _TRIGE
4 B zanple FEemaining Steps Im
5 9 test
=] 12 may26
7 0 prgs
g 0prgsé Read
9 0
10 0/demo < cenees

Program No. Select Screen (Diagram 4.1)

(3) The program edit window will be displayed and there are the following items on this window.

No. -> Shows step No.
B -> Set the brake point (This is available at the “On line” editing windows
only).

Click B on the line you want to edit. Then “B” appears on the line that the
brake point has been set.

E-> Input the extension condition.

N -> Select “N” which is the opposite input condition.

Cnd* -> Conditional column for input conditions using outputs, inputs, flags, etc.

Cmnd -> Double click or press [F1] to display the SEL command explanation
window.
You can select command language and input them to step data from this
window.

Operand1* -> Input operation 1 (Operand 1).
Operand2* -> Input operation 2 (Operand 2).
Pst* -> Post - trigger output or flag.
Comment -> Comment as needed (MAX 18 characters).
By double clicking, you can fix comment partially which has been entered.
* Press F11 to search input condition and symbol which is input on
Operand.

11



4. Program Edit Window

44 Prg.1(MAIN_GOLF] M=l E3
HElvisl » || Foss |
No. |E|E |N Cnd Em.ndl Operand 1 | Operand 2 | Pzt I Conment |ﬂ

1 VEL 100

& VELS a0

El MOVE Z_UP

4 Move START_HIT

5 HOvVEe Z_DOWN

5] HMOVL HIT_BALL

7 HOVE Z_Up

g ETOF 500 BZ5

Al |*wait for ball to settle and trigger DVT

10 TAG 1

11 TIMW 3

1z EXTFG Z

13 TIMW 0.5 LI
[ [T [ [ I [ [

Program Edit Screen (Diagram 4.2)

Right click the mouse at the selected line. The pop-up menu will be displayed (Diagram 4.3).

Cut (T) Ctrl + X -> The same function as Menu Edit (E) -> Cut (T)
Copy (C) Ctrl + C -> The same function as Menu Edit (E) -> Copy (C)
Copy the whole line where the cursor is located.
Paste (P) Ctrl +V -> The same function as Menu Edit (E) -> Paste (P)
Insert one Line (l) -> Insert one line where the cursor is located.
Delete Selected lines (D) -> Delete the selected area.
Set Comment (S) -> Set comment on the line cursor is located (step will not be executed).

In case the effective step is turned into comment, using the “Release
Comment” listed below, you can return to the original effective step.

Release Comment (R) -> Disables the comment, allowing the line of code to be executed.
n|e| Elooes |
No. |E|E INl Cnd Cmndl Operand 1 | Operand 2 | Pst | Commert |ﬂ
1 VEL 100
2 VEL3 50
3 HOvP Z_UP
4 MOVE START_HIT
5 HMOVE Z_ DO
[ MOVL HIT BALL
7 HMOVE Z_UP
g ETOF 00 625
> Cutt Chrl+=
Ll T+
10 TAE 1 By Chl+C
i TIMW 3 Paste Clrl+i
2 EXEG 2 Insert 1 Line
13 T 0.3 _Qelete Selected Lines
14| |*Calculate position of ball
15 LET 303 PR 22t Connert
s LET 304 *30 BReleaze Comment _I
i T Yt BT [P R P U - &7
[ T[T [ | [ | I

Pop Up Menu Screen (Diagram 4.3)

12



4. Program Edit Window

The SEL command explanation window is opened by double clicking Command or pressing F1 in the
“cmnd” field.
Use this window as the editing reference.

#4 PC Interface Software for X-S5EL == E3
Fille Edit “iew Program Posiion Parameter Spmbol Coordinates  Monitor  Controller  Tool  Window  Help

z|n =78z Esele= oo nl

ISaEety Vel Specified(MANT Mode)

|

4 Prg 1[MAIN_GOLF)
s vivne| Eoes |

?ﬁr Cnd Emndl Operand 1 | Operand 2 | Pzt Comment
HOVE Z_DOun
HOVL HIT BALL
HOVE Z_UP
BTOF 600 625

*wait for bhall to settle and trigger DVT
TINW 3
EXPG 2
TINmw 0.5

#*Calculate position of ball

Calculation Optional Variahle

Actuator Control Commands Optional Position

303 Actuator Control Commands Optional Fogition
LET 304

SUB 303

Calculation Optional Varisble

Actuator Control Commands Optional Position

lil Actuator Control Commands Optional Fosition
Palettize Optional Data
Palettize Optional Data
Actuator Control Designation Optional Axis Pattern

Conmunication Optional Channel No.

Logic Optional Variashle Ho.

KNS

\Part, 1 COML Eaud Rate : S9600[bps]

[
‘g Stant H a B = E ”H screenshnts-MiclosttW.. ”mpc Interface Softwar. . @untitled-Paint ‘ %@@@—o 10:03 AM

SEL Command Explanation Screen (Diagram 4.4)
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4. Program Edit Window

Right click on the SEL command field. The pop-up menu will be displayed.

Input (1) -> Input the command on the line that the cursor is located at. (the cursor line
at the program edit window).

Font (F) -> Set the SEL command font.

Sort (S) -> Sort according to alphabetical order (A)

Sort according to category (C)

Category Cund | Input Cond. Operand 1 Operand 2 =
Azsignuent LET Optional Variahle No. Data
Calculation MOD  |Optional Variahle No. Data
Actnator Control Commands MOVL [Optional Pozsition HNo.
Actnator Control Commands MOVE Optional Pozsition HNo.
Caloculation MULT Optional Variahle HNo. Data
Aeotuator Control Coumands MVLI |Optional Pozition Ho. _J
Actnator Control Commands MVPI Optional Pozition HNo.
Palettize 0F4Z Optional Data
Palettize OFFZ Optional Data
Actuator Control Designation |0FST Optional ILwiz Pattern Data
Communication OPEN Optional Chanmel No.
Logic OR. Optional Variable HNo. Data
Branch OTHE FProhibited l
[ | 1

Pop-Up Menu Screen (Diagram 4.5)
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4. Program Edit Window

(4) The following buttons exists in the window below.

Mo. [E|E |N Chd Cund| Operand 1 Operand = | Pzt Comment |ﬂ
1 VEL o0
2 VELS 50
3 MOWE Z_UF
4 MOWE START_HIT
3 MOWE Z_DOwN
] MOVL HIT_EALL
7 MOWE Z_UF
g ETOF &00 625
| |Fwait for ball to settle and trigger DVT
10 TaG 1
11 TIMW 3
1z EXPG Z
13 TIMW 0.5 LI
[ TT T | | I
Buttons (Diagram 4.6)
Save As
Save to a file.

Transmit to Controller

Transmits the program data to the controller after the error check is done.
Error check

Check errors in the program and displays the details of these errors.

Print
Print the program.
Execute
Executes (run) the program.
To execute the program during editing process, you need to transmit the program to

the controller first.
Execute Single Step
Executes a single line of code at a time.
Pause
Pauses the program, if it is running.
Finish
Exits the program, if it is running.
Local Flag Display
Displays the local flag window in the executing program, if it is running.
Local Integral Variable Display
Displays the local integral variable window in the executing program, if it is running.
Local Real Number Variable Display
Displays the local real number variable window in the program that is running.
Local String Variable Display
Displays the local string variable window on the program that is running.

15



4. Program Edit Window

(5) Explanation of the Error Check
Check programming errors on SEL language in the edit menu.

1. Click the error check button on the program edit window.

2. If there are any errors, the error list will be displayed. This list shows the number of the column & the
row and the detail of the error. Double click that part and the cursor will move to the error part.

Error Check Button

0ut of scope

1z
13

Operand 1 0Out of scope

Operand 1 Needs Input

#A Prg. 1[MAIN_GOLF) == E
H2{v|E] »[e]u|n]| Eo6E |
HNo. B?ﬁr Cnd Cm.ndl Operand 1 | Operand 2 I Pst | Comment |;|
5 MOVE Z_DOWN I
3 MOVL HIT BALL
7 nove z_up
g ETOF &00 GBZ5
9| |*wait for ball to settle and trigger DVT
10 TAG 1
11 TIMW 3 LI
Step No. Columty Mezsage

|

Err IVariahle Ho. I Input/0utput/Flag No. | Program No. | Tag No. | Subroutine 4 | 4

[ T[] [ [ [ [

Error Check (Diagram 4.7)

The error list displays step number, operands and comment. Double-clicking a desired item moves

the cursor to the corresponding error position.

3. Information relating to the operands (Cnd, Operandl, Operand2, Pst) that are used in the program

currently being edited, is displayed.

#A Prg.1[MAIN_GOLF) =1

viglriv|njs| ElB@E |
No. |BE|E II-II Cnd Em.ndl Operand 1 | Operand 2 | Pzt I Comment |:I
5 MOVE Z_DOWH |
[ MOVL HIT BaLL
7 wovr [T z_up
g ETOF a00 625
9| |*wait for ball to settle and trigger DVWT
= e : [ Pop-up menu |
11 TIMW 3 \ ﬂ

Operand 1 Out of scope
13 Operand 1 HNeeds Input Hide |
||
Err |Variahle No. | Input/0utput/Flag No. I Program No. I Tag Ha. | Subroutine 4 }I
[ [T [ [ | | |
a) b) c) d) e O gh

Operand Information (Diagram 4.8)
16



4. Program Edit Window
a) Syntax Error
Message (Error content)
b) \Variable No. Use Condition
Variable No.
Variable Type (Integer, real number)
Scope (Global, local)
* |If the Variable No. is specified indirectly, “(Unknown)” is displayed under Variable Type and Scope.
c) 1/0 & Flag No. Use Condition
Port/Flag No.
Data Type (Input port No., output port No., flag No.)
Scope (Global, local)
* |If the Port/Flag No. is specified indirectly, “(Unknown)” is displayed under Data Type and Scope.
d) Program No. Use Condition
Program No.
e) Tag No. Use Condition
Tag No. (Tag No. being used)
Declaration/Jump
f)  Subroutine No. Use Condition
Subroutine No.
Declaration/Call
g) Position No. Use Condition
Position No.
h) Axis No. Use Condition

Axis No.

* |f a symbol is used in any of the numbers in b) through h), the corresponding definition value is
displayed in the margin.

The above information is displayed by item in list format below the program edit window. Double-
clicking a desired item with the mouse moves the cursor to the corresponding position.

When the list is clicked with the right mouse button, a pop-up menu is displayed. You can hide the list
and sort records using the pop-up menu.

17



4. Program Edit Window

4-2  Program Save and Exit

(1) Save the program data to a file.
Click Save As button on the program edit window.
The same function as File (F) -> Save as (A)

(2) Transmit the program data to the controller.
Save it to the memory of the controller.
Click Transmit to Controller button.

(It is available at the “On line” editing only.)

Caution: If there are any errors in the program, the error content will be displayed and you will not be
able to transmit data at this time.

(3) Flash ROM Writing
After transmission is complete, the confirmation message “Write Flash ROM?” will be prompted.

PC Interface Software for X-5EL
Write Flash ROM?

W Procram
[ Symbol

W Position data, coordinate system definition data

E

Confirm (Diagram 4.8)

¥ Parsmeter

Yes (Y) -> Write the data into Flash ROM
Only the checked items are written to the flash ROM.
No (N) -> Do not Write the data into Flash ROM

The data is deleted by resetting (power restart and software reset) and
reads the data from Flash ROM (until reset, the controller using the new
data).

(4) Exit Program Edit
When you close the edit menu, the confirmation message, “Save edited data in the Controller?” will
be prompted.

Confirmation |

@ Save edited data in the Controller?

Mo | Cancel |

Confirm (Diagram 4.9)

Yes (Y) -> Transmit the data to the controller -> (3) Write into Flash ROM
No (N) -> Delete the changed data and exit.
Cancel -> Cancel exit and return to the edit window.

18



4. Program Edit Window

4-3 Batch Program Save to a File

(1) Saving all programs in batch
The programs corresponding to Nos. 1 to 64 in the controller can be saved to a single file (.spa).

1. From the menu, select Program — Save to File.
2. Click the [Batch Save] button in the program No. selection window, and specify the file name and
location to save the programs.

Program Mo. Select E

Please ZSelect Program No.

Meo|Btepz|Program Name ﬂ
. 74iMATN GOLF
14 READ_PNT
5 DVT_TRIGR
7gample Remaining Steps lﬁ
9 test
12 may26
0 prgs Save |
Olprgé Save 41l |
0
0ldemo ﬂ Cancel |

=
[Elelols]afale oo

Program Save (Diagram 4.10)
(2) Opening the batch program file

1. From the menu, select File — Open.

2. Select the file you wish to open in the “Open File” window and click “Open.”

3. When the program No. selection window is displayed, click the [Batch Transfer to Controller]
button if you wish to transfer all programs to the controller in batch. To transfer programs
individually from the batch file, select the desired program No(s). and click the [Transfer to
Controller] button. The selected file(s) will be transferred to the controller.

golf.spa
FPlease Select Program No.
No|steps|Program Nameﬂ
1
2 15
5 5
4 7o Remaining Steps IS".-‘42
5 27
— Load L11 Program |
=} 9
7 n] Load & Program |
8 o Read |
a9 ]
| Cancel |
10 ] LI

Program Transfer (Diagram 4.11)
(3) Note on transferring the batch program file to the controller

1. If the batch program file is transferred to the controller, the existing programs corresponding to
Nos. 1 to 64 will all be cleared. If necessary, back up all current programs before the transfer.
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4. Program Edit Window

2.

4-4

Note)

Run:

If the batch program file contains a program or programs in which symbols are used, the symbol
data will generate error during program transfer if they are not already defined in the controller
memory. In this case, the program file will not be transferred to the controller. If the symbol data

are already saved to a file, transfer that file first. If not, define the data on the symbol edit screen
and transfer the definitions to the controller.

Thereafter, transfer the program file again.

If the batch program file contains error, the error display screen is displayed and the file will not be
transferred to the controller. In this case, double-click on the error shown on the error display
screen to open a screen showing the portion of program file containing error. Correct the
applicable error and save the file using Save As. When all errors have been corrected, transfer the
program file to the controller again.

This provides an important recovery procedure to be performed when the program file contains
error.

Program Run

A given program can be run from the program edit window.

To run the program currently being edited, transfer the program to the controller by clicking
Transfer to Controller.

Once the program has been transferred to the controller via Transfer to Controller, it can be run without writing to the

flash ROM. If the program is not written to the flash ROM, however, it will be erased once the power is reconnected or
the software is reset.

Clicking this button runs the selected program.

Run by Step: Clicking this button runs the program step by step.

Pause:

End:

Clicking this button pauses the program currently running. To resume the program
operation, click Run or Run by Step.
Clicking this button ends the program currently running.

Breakpoint: The program can be paused at a desired step. “B” is shown/hidden each time this button is

clicked.
#4 Prg.4[zample) H=]
izl @] v eun| Eoo® |
HNo. |(E|E |N Cnd Cund| Operand 1 Operand 2 Fst Comment |ﬂ
1 VELS 20
\z VEL 30
4B
5 HOVL 1401
& | MOvE 1908
7 | EXIT
: \
s \
10 | \
11 | \
12 | \
13 | \ -
| \
O O | I \
Program Run (Diagram 4.12) \
Cursor color Background color
Green:  Program is stopped (stopped during step operation, at a breakpoint, Gray: Program is running
via the Pause button or SSPG instruction, etc.) White: Program is not running
Red: Waiting (waiting for completion of TIMW, WTxx, WZxx, WRIT,
READ, servo instruction, etc.)
Blue: Other than the above conditions indicated by a green and red cursor
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5. Program: Copy - Move - Delete

5-1 Program: Copy - Move
The following are how to copy or cut a program to another program slot.
(1) From the menu, select Program (S) -> Copy/Move (C)

(2) Displays the Program No. Select window.

Program Copy/Move I
Please 3Zelect Program No.
MNo|Steps|Program MName ﬂ i‘jpwi':;ecr . I_ /
hafw) i} ic «
1 [ ] Copy/Move From No.
= 14 EEAD PNT Ta (Click) |_< Copy/Move To No.
3 5 DWVT TRIGR
4 Tzample Remaining Steps |5833
5 Sltest
Movwre |
=] 12 mayza
7 0 prgs Copy |
g 0prgb6
9 ]
Cancel |
10 Oldemo ;l

Program No. Select (Diagram 5.1)

Double click the source program.
Then, double click the destination program.

To copy, click the Copy button. To move, click the Move button.
Click the Cancel button to cancel the operation.

(3) Flash ROM Writing:
After copying or moving, the confirmation message “Write Flash ROM?” will be displayed.
PC Interface 5oftware for X-SEL

Write Flash ROM?

¥ Program
I~ Synbol

¥ Position data, coordinate system definition data

P P
Xes Mo |

Confirm (Diagram 5.2)

Yes (Y) -> Write the memory data into Flash ROM

No (N) -> Do not write the memory data into Flash ROM
After reset (restart power, software reset), it returns to the data before copying
or moving.
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5. Program: Copy - Move - Delete

5-2  Program: Clear Window

How to clear the program:
(1) From the menu, select Program (S) -> Clear (L)
(2) The program clear window will be displayed.

Program Mo. Select

Please Select Program No.

No|Efteps|Program MHName ﬂ
1

2 14 READ PNT

3 5/DVT_TRIGE

4 G zample Femaining Steps Im
5 9 test

=] 12 mavzZé
-

8

9

0

0prgs

0 prgé Read |
: |

Cancel

1

0 demo LI

Program No. Select (Diagram 5.3)

Click the program you wish to delete.

Then, click the Delete button.

You can also drag the mouse and select multiple programs to clear them at once.
Click the Cancel button to cancel the operation.

(3) Flash ROM Writing:
After deletion, the confirmation message, “Write Flash ROM?” will be prompted.

PC Interface Software for X-SEL [ x|

Write Flash ROM?

¥ Program
M Symbol

¥ Position data, coordinate system definition data

VP
|

Confirm (Diagram 5.4)

Click Yes (Y) -> Write the memory data into Flash ROM
Click No (N) -> Do not write the memory data into Flash ROM

After reset (restart power and software reset), returns to the data before
deleting.
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6. Position Data Edit Window

6-1 Explanation of Position Data Edit Window

(1) From the menu, select Position (O) -> Edit (E).
(2) The position data edit window will be displayed. This window has the following items.

A. Position Data B. Commclm Button C. Axis Button Display D. Setting Display E. Movement Selection

[)ata — O x

dzlss & BB 2

‘anannt.mhv operate with the selected work coordinate system

1 svlrwll'z svlmrll'S svlme| T 4 svlrwl
ﬁl 4.012 ﬁ| 499,954 ﬁl -0.0z24 ﬁ| 59.518

|| =a]|em| sa|lem]| *=io| e
ﬁTPl I_ ﬁTPl I— ﬁTPl I_ ﬁTPl I—
Jogd Tne: Uell 30 Accl 0.10 Del | 0.10 Ine Im
Uell 2 Accl z0 Dcll 20| Drefdes] | 0.00 e
Mowve[s] : Uell z Accl z0 Du::ll 20

Current arm systemILeft Changel iork coord sys slct I'IU'I 0 Change|:=
[0=baze coord sys)
Joo movenent Tool coord s¥3 slct No I
. A : Ch
coordinate sys. I (work) :|' {0=no tool offset) D _lange

L MNo. (Haue) Axisl Axisz |  Axisda |  Axisa  |vel| acc | pe1 [ 4l
1 | 460. 342 =
2 | 128.219 370,723
3 ) 76. 083 220. 800
af | 439,045 166. 085 =l

Edit Position Data Screen (Diagram 6.1)

A. Position Data

| mWo.(Wame) |  Axisi |  awisz |  Axis3 |  Axisa  [vel| acc | Del |

Position Data Screen (Diagram 6.2)

Display the position No. and position No. symbol.

Press the [F11] key to call the symbol edit window where you can edit the symbol of the

corresponding position No. You can also return the input focus to the edit position of the

corresponding position data by pressing the [F11] key on the symbol edit window.

* The input focus can be returned from the symbol edit window to the position data edit
window using the [F11] key only when the position data edit window is currently open.

* Showing or hiding the symbols can be switched on the tool environment setting window.
(See 4, “Environment Setting,” for the switching method.)
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6. Position Data Edit Window

Axisl~4

Vel

>

|w)

Set the coordinates for each axis.
The setting range is -99999.999~99999.999.

Set the velocity.

The range is from 1 to the value stored in All Axis Common parameter No.21 “Input value

check drive velocity MAX.”

* |If all axes common parameter No. 20 (Operating speed check timing) is 0 (check during
input), during Vel data is input, it will be checked by this MAX speed.

Set the acceleration.
The range is from 1 to the value stored in all axis common parameter No.22 “Acceleration
MAX”

Set the deceleration

The range is from 1 to the value stored in all axis common parameter No.23 “Deceleration
MAX”

24



6. Position Data Edit Window

B. Common Buttons H P = s &)

Common Buttons (Diagram 6.3)

El — Save as

Saves point table to a file.

—p Transmit to Controller
Writes the positions to the controller.

ﬁl — Position Data Update
Updates the position data display when a program that rewrites position data has been
executed.

@I—FM

Prints the point table.

El —» Obtain Current Position
Clicking this button reads the current position into the position number corresponding
to the cursor position, for all axes accompanying a “check” mark. (The position data will
not be transferred to the controller.)

—» Move Specific Position
Axis that displays “check” mark or servo ON will move to position No. where No. of the
cursor is located in the point table.
*If there is written position data, transmit to the controller first.

| — Move Specific Position Continuously

Axis that displays “check” mark or servo On will move to position No. where the cursor
is located.

@l —p Cancel Motion of All Axes
Cancels motion of all axes.
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6. Position Data Edit Window

C. Single Axis Buttons

Axis Number

l

Select axis to be operated

by the common buttons. LR M
IFI 4 .01z€— The current position of each axis.
<P (-1 | = (4

Pt TP I <— The error code display

Axis Button (Diagram 6.4)

ﬂ —» Clicking any axis button turns ON/OFF the servos for all axes.
(The button color becomes sky blue when servo is on.)

Caution

Clicking the button for an axis whose servo is currently OFF turns ON the servos for all
axes. Clicking the button for an axis whose servo is currently ON turns OFF the servos for
all axes.

m — Moves to position no. where the cursor is located in the point table, if the axis servo is ON.
(The button color becomes yellow during moving).

== [+ |—> Jogs forward if the axis servo is ON.
If an incremental distance is indicated (0.001lmm~1mm), the axis will move forward that
specified distance every time the button is pressed.

<= (-3 —® Jogs backward if the axis servo is ON.
If an incremental distance is indicated (0.001mm~1mm), the axis will move backward that
specified distance every time the button is pressed.

P TP |—> Will read the current location of the actuator and place it into the line of the point table that

is highlighted.
(It will not transmit to the controller).
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6. Position Data Edit Window

D. Setting Function

Various buttons are provided to set Vel (speed), Acc (acceleration), Dcl (deceleration) and Inc
(incremental distance) for actuator operation.

Separate sets of data are set for Jog/Inc and Move.
Vel, Acc, Dcl and Inc are set in two different units.

Jog/ Tne: Uell 30 Accl 0.10 Dcll 0.10 Ine | 0.00
ve1| z Accl 20 Dcll 20 Inc[deg]IEI.EIEI

ane[%]:ve1| z Accl 20 Dcll 20

Jog/Inc

Vel [mm/sec], Acc [G], Dcl [G], Inc [mm]

The above settings are effective on both the work and tool coordinate systems.

Vel [%], Acc [%], Dcl [%], Inc [deg]

The above settings are effective only when the “Each Axis” system is selected.

The Jog button functions as the incremental button, if a numerical value (0.001 to 1.00) is
entered in the Inc field under Setting Function.

Move
Vel [%)], Acc [%], Dcl [%]
Set the moving speed that applies when the [MV] button is clicked.
Movement occurs in the form of PTP operation.
Each percentage setting indicates a percentage with respect to a corresponding parameter
setting.
Vel [%] (percentage with respect to “Axis Parameter No. 28: PTP Speed MAX")
Acc [%] (percentage with respect to “Axis Parameter No. 134: PTP Acceleration MAX")
Dcl [%] (percentage with respect to “Axis Parameter No. 135: PTP Deceleration MAX")
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6. Position Data Edit Window

E. Movement Selection

Various buttons are provided to set Current Arm, Jog Movement Coordinate System, Work
Coordinate System Selection No. and Tool Coordinate System Selection No.

Current arm systemILEft ChEHQE| Work coord sys slet IIII:"I 0 Changel
[0=baze coord svs)
Jog movemnent

Tool coord s¥s slct No.
. I WF | I Chat |
coordinate sys. (work) ¥ [0=no tool offset) 0 &=

Current Arm

The arm can be changed by clicking the [Change] button.

Current arm systemILEft Chﬁanl

Caution: If the arm is changed for a stationary axis, the newly selected arm may
move occasionally.

Jog Movement Coordinate System
The coordinate system can be changed by clicking the [ ] button.
XY work coordinate system (Can be offset using Work Coordinate System Selection No.)
XY tool coordinate system
Each axis system

Jog movemnent

coordinate sys. I X (work) vl ‘

Work Coordinate System Selection No.

A desired work coordinate system selection No. can be selected by clicking the [Change] button

Work coord zys slct No.

I 0 Ehangel
[0=base coord sys)

Tool Coordinate System Selection No.

A desired tool coordinate system selection No. can be selected by clicking the [Change] button.

Tool coord sys slct No.

I 1] Ehangel
[O=no tool offset)

28




Position Data Edit Window

6-2
1)

)

®3)

(4)

Save Position and End Edit

Save the edited position data to a file:
Click the Save as button at the position edit window.
This is the same function as File (F) -> Save as (A).

Transmit the edited position to the controller:

Click the Transmit to the controller button in the position edit window.
Save the edited position data into the controller memory.

This is available in the ON-line editing menu only.

Flash ROM Write:
After transmission to the controller, the confirmation message, “Write Flash ROM?” will be
prompted.

PC Interface Software for X-5EL E

Write Flash ROM2

¥ Program
I Svmbol

¥ Position data, coordinate system definition data

VP
|

Confirm (Diagram 6.7)

Click Yes (Y) -> Write the memory data into Flash ROM.
Click No (N) -> Do not write the memory data into Flash memory.

End point edit:
When you close the point edit window, the confirmation message, “Save edited data in the
Controller?” will be prompted.

Confirmation |

@ Save edited data in the Controller?

Mo | Cancel |

Confirm (Diagram 6.8)

Yes (Y) -> Transmit the edited data to the controller. -> Write into Flash ROM.
No (N) -> Delete the edited data and end operation.
Cancel -> Cancel finish, and return to position edit window.
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7. Position Data: Copy, Move and Delete

7-1 Position Data: Copy - Move

(1)  From the menu, select (O) -> Copy/Move (C).

(2)  The position data copy/move window will be displayed.

To copy: Select the Top No. and the Last No. of source and destination you wish to copy.
Click the Copy button.

Copy the selected position.

To move: Click the Move button.
Move the selected position.

#A Copy/Move Position Data [_ O] x|

Top Nao. Last HNao.

Gdource to Copy/HMowve I 1 - I 300

Destination to Copw/Mowve |2IIIIIIl| - |

Copy | Mowe | Eann:ell

Copy/Move Position Data Screen (Diagram 7.1)

(3) Flash ROM write:
After complete copy or move, the confirmation message “Write Flash ROM?” will be prompted.

PC Interface Software for X-5EL E

Write Flash ROM?

WV Program

I~ Synkol

W Pozition data, coordinate system definition dats

Tes o |

Confirm (Diagram 7.2)

Yes (Y) -> Write the memory data into Flash ROM
No (N) -> Do not write the memory data into Flash ROM
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7. Position Data Copy, Move and Delete
7-2  Clear Position Data
(1) From the menu, select Position (O) -> Clear (L).
(2)  The position data clear window will be displayed.
#A Clear Pozsition D ata _ (O] %]
Top No. Last No.
Clear 3cope I 1500 - I 200
Clear Position Data (Diagram 7.3)
Input the Top No and the Last No. you wish to clear.
Click the Clear button.
By clicking the Cancel button, the operation will be canceled.
(3) Flash Rom write:

After completing clear, the confirmation message, “Write into Flash ROM?” will be prompted.

PC Interface Software For X-5EL E

Write Flash ROM?

¥ Program
T Swymbol

¥ Position datas, coordinate system definition data

i 4
¥es o |

Confirm (Diagram 7.4)

Yes (Y) -> Write the memory data into Flash ROM.
No (N) -> Do not write the memory data into Flash ROM.
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Parameter Edit Window

03
FEL

Explanation of Parameter Edit Window
From the menu, select Parameter (P) -> Edit (E).

The parameter edit window will be displayed.
Select the appropriate parameter and change its value.

You may not change any number that are shaded since they are values exclusive to the controller.

El —» Save As:

Assigns a name to the program and save.
—» Transmit to the controller:
Transmits the parameter data to the controller.

&| —» print

Prints parameters.

8-2
1)

)

#A Edit Parameter

SIEAE]

I/0 |C0mmon to All Axesl dpecific Axileriver Cardl Encoderl I/0 3lot Cardl Other |

=] E3

Ho Parameter Name Set Walue
I/0 type

I0 TpHNo.Iprt:l o
I0 TpMo.Oprt:l 300
XIOLTpNo.Iprt: 2 -1
XIO1TpNo.Oprt: 2 -1
XINZTpNo.Iprt:3 -1
XIOZTpNo.Oprt:3 -1
HKIOSTpNo. Ipre: 4 -1
XIOSTpNo. Opre: 4 -1
I0 Sprws =1 1
XIOl Sprws :Z2 1

w o | =1 o s e

=
=1

—
—

B

Parameter Edit (Diagram 8.1)

* The parameter above is I/0O. Clicking by each items, display other parameter.

Save parameter and end edit

Save the edited parameter data to a file:
Click the Save As button at the parameter edit window.
The same function as File (F) -> Save as (A).

Transmit the edited parameter data to the controller:

Save the edited parameter data at the controller memory.

Click Transmit to Controller button at the parameter edit window.
This is available at the On-line editing menu only.
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8. Parameter Edit Window

Select Parameter Category E3

Pleizé select parameter category.

M Main
[T Driwver Card

[T Encoder

QK | CAMCEL |

Parameter Type Selection (Diagram 8.2)

(3) Flash ROM write:

Click in the applicable box to select the type of
parameters you wish to transfer.

Click the [OK] button.

Only the parameters of the selected type will be
transferred to the controller.

This function is only available during online edit.

After completing transmission, the confirmation message, “Write Flash ROM?” will be prompted.

Write Flash ROM?
¥ Program
M Synbol
V¥ Position data, coordinate system definition data
v
[ ves | owe |
1 _ = |

Confirm (Diagram 8.3)

Yes (Y) ->
No (N) ->

Write the data into Flash ROM.
Do not write the data into Flash ROM.

If reset (restart the power, software reset), the memory data is deleted and
data from Flash ROM will be used.

(4) Controller Restart (software reset):

After complete writing into Flash ROM, the confirmation message, “Reset the controller?” will be

prompted.
Yes (Y) ->
No (N) ->

Restart and load changed parameters.
Do not reset (current parameter remain ineffect).

The changed parameter will used controller after restart (software reset) or

power installation.

Confirmation |

@ Restart the contraller?

No |

Confirm (Diagram 8.4)
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8. Parameter Edit Window

(5) End parameter edit:
When you close the parameter edit window, the confirmation message, “Save edited data in the

Controller?” will be prompted.

Confirmation E3 |

@ Save edited data in the Controller?

Mo | Cancel |

Confirm (Diagram 8.5)

Yes (Y) -> Transmit the edited data to the controller.
No (N) -> Delete the edited data and exit.
Cancel -> Cancel exit and return to the edit window.

Parameter back-up is recommended when you set up the system.

* Since there are many parameters, backing up the parameter is highly recommended.
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9. Symbol Edit Window
9-1 Regarding Symbol
Names can be applied to variables, flags, tags and etc. They are considered Symbols in the X-
SEL controller.
(1) Support area:
We support the following items in which to apply symbols.
Variable No., Flag No., Tag No., Subroutine No., Program No., Position No., Input Port No.,
Output Port No., Axis No., and Constants.
(2)  Rules for writing symbols:
1. Symbol should be maximum of 9 alphanumeric characters and start with a letter or an under
score.
2. Different subroutines, tags, and other functions may not share the same symbol name.
3. Flags, Inputs and Outputs may not share the same name (Exception - local flags in different
program may share a name).
4. Integer and real variables may not share the same name. (Exception - local variables in different
programs share a hame.)
(3) Maximum defined symbols - 1,000
(4) Maximum use of all symbols, collectively - 5,000. A single line of code can use 4 symbols (as a

condition, operand one, operand two and a post.)
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9. Symbol Edit Window

9-2 Explanation of Symbol Edit Window

(1) From the menu select Symbol (Y) -> (E).
(2) The symbol edit window will be displayed.

El —3 Save as:

Assigns a name to the symbol and saves.
—» Transmit to Controller:
Transmits the symbol data to the controller.

@l — Print;

Prints the symbol data.

Select the global area and the local area Designate program No. if you chose the local area

#4 Edit Spmbol

E]'EE‘L'@ |(=‘ Global

 Local |Program 1
Integer Varisbles |Real Variables | Integer CDnstantsl Real Constant,sl Flag No. | Input Port No. | A | ’l

Variahle No. Syubol ﬂ

200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217

218 j

Symbol Edit (Diagram 9.1)

*  Although only the integral variable symbol edit window is displayed, by clicking each tab, other
symbol edit windows will be displayed.

9-3 Symbol Save and Edit Completion

(1) Save the symbol to file.
Click Save As button in the symbol edit window.
The same function as File (F) -> Save as (A).

(2)  Transmit the symbol data to the controller.
Save the symbol data to the controller memory.
This is only available at the On-line editing menu.
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9. Symbol Edit Window

(3)  Writing into Flash ROM:
After transmitting to the controller, the confirmation message, “ Write Flash ROM?” will be

prompted.

PC Interface Software for X-5EL
Write Flash ROM?

W Program

[ 3ymbol

W Position data, coordinate system definition data

i

¥ Parsmeter

Confirm (Diagram 9.2)

Yes (Y) -> Write the memory data to Flash ROM

No (N) -> Do not write the memory data into Flash ROM.
If reset (restart the power, software reset), the memory data is deleted and
data from Flash ROM will be used.

(4)  Symbol edit completion:
When you close the symbol edit window, the confirmation message, “Save edited data in the
Controller?” will be prompted.

Confirmation E3 |

@ Save edited data in the Controller?

Mo | Cancel |

Confirm (Diagram 9.3)

Yes (Y) -> Transmit the edited data to the Controller.
No (N) -> Delete the edited data and end operation.
Cancel -> Cancel exit and return to the symbol edit window.
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10. Coordinate System Definition Data Edit Window

10-1 Explanation of Coordinate System Definition Data Edit Window

## Coordinate System Definition !EE
=]
SIEEE]
Work Coordinate Offset |Tool Coordinate fosetl Simple interference check zonel

No.|%[0.001nm] | ¥[0.001un] [ Z[0.0010m] [RE0. 001deq]] ﬂ
_____ 100,000 0.000 0. 000
0.0o00 0.0o0 0.000

o.o00 0.000 0. 000 ;I

From the menu, select Coordinate System (D) — Edit (E).

1)
)

The coordinate system definition data edit window is displayed. This window provides the
following items:

A. Work Coordinate System Offsets

No. Indicate the work coordinate system No.
X [0.001 mm] Enter the offset data for the X-axis.
Y [0.001 mm] Enter the offset data for the Y-axis.
Z [0.001 mm] Enter the offset data for the Z-axis.

R [0.001 deg.]

Enter the offset data for the R-axis.

B. Tool Coordinate System Offsets

No.

X [0.001 mm]

Y [0.001 mm]

Z [0.001 mm]

R [0.001 deg.]

Indicate the tool coordinate system No.
Enter the offset data for the X-axis.
Enter the offset data for the Y-axis.
Enter the offset data for the Z-axis.
Enter the offset data for the R-axis.

C. Simple Check Zone Definition Coordinates

Zone No.
Coordinates No.

X [0.001 mm]

Y [0.001 mm]

Z [0.001 mm]

R [0.001 deg.]

Physical output port No.
Global flag No.

Error type

Indicate the zone No.

Indicate the coordinates No. Coordinates 1 and Coordinates 2
are available.

Enter the interference range data for the X-axis.
Enter the interference range data for the Y-axis.
Enter the interference range data for the Z-axis.
Enter the interference range data for the R-axis.

Select the output or global flag number inside the check zone.
Select the error type.

0 = Error handling is not performed

1 = Message level error

2 = Operation-reset level error
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10. Coordinate System Definition Data Edit Window

10-2 Work Coordinate System

A total of 32 different coordinates, provided as a combination of three-dimensional orthogonal
coordinates and rotation axis coordinates, are defined by the offset of each axis with respect to
the base coordinate system. Note that work coordinate system No. O is reserved in the system as
the base coordinates (= work coordinate system offsets are 0).

Xofwn: X work coordinate offset
Yofwn: Y work coordinate offset
Zofwn: Z work coordinate offset
Rofwn: R work coordinate offset

Xwn:  Work coordinate system, X-axis
Ywn: Work coordinate system, Y-axis
Zwn:  Work coordinate system, Z-axis
Rwn: Work coordinate system, R-axis

(n indicates work coordinate system No.)
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10. Coordinate System Definition Data Edit Window

(1) Setting of work coordinate system
Set the offsets with respect to the base coordinate system.

e Setting example of work coordinate system
When defining work coordinate system No. 1 and No. 2 as illustrated below:

+Yb

Yw2
+Xwl

Home in work
coordinate 30°
/ system No. 2 200
100 Home in work
-20° / coordinate system
No. 1
Xb Aw2 +Xb
-400 150

-Yb

Set the offsets for work coordinate system No. 1 as Xofwl = 150, Yofwl = 200, Zofwl = 0 and

Rofw1 = 30.
Set the offsets for work coordinate system No. 2 as Xofw2 = -400, Yofw2 = 100, Zofw2 = 25 and
Rofw2 = -20.

Shown below is the work coordinate system definition data edit window of the PC Software for
the IX SCARA Robot in which work coordinate system No.1 and No.2 are set.

#A Coordinate System Definition

No.|X[0.001mm] | ¥[0.001mm] | Z[0.001nn] [RE0.001deq]| a
1 150,000 200. 000 0.000 30,000 =
2| -ao0.000 100. 000 25.000 20,000
3 0.000 0. 000 0. 000 ST
4 0.000 0. 000 0.000 0.000 -

* Use the DFWK instruction to set the work coordinate system offsets in the SEL program.
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10. Coordinate System Definition Data Edit Window

)

Positioning in a work coordinate system

Perform positioning after selecting a desired work coordinate system.
Use the SLWK instruction to select a desired work coordinate system No. in the SEL program.

Once set, the work coordinate system selection No. will remain effective after the program ends,

and even after the power is reconnected if the system memory backup battery is installed.

1. When performing PTP positioning to position No. 5 and No. 6 in work coordinate system

No. 1:

Jog movement
cookdinate 3vs.

Current arm systemILeft Chang‘&l

Work coord sys slct No.
[O=base coord svs)

|| [mew]

Tool coord sys slct No.
[0=no tool offset)

I X¥ (work) "l

No. (Hame) axisl |  awisz |  awisz |  axisa |vel| acc [ per [ 2]
a( )

5 ] 0.000 0.000 0.000 0.000 o
6 ] 200.000 50.000 20.000 40.000

TH— — -

Ywl
Position No.

Xwl

mmn No. 6
~/

Sample program

SLWK 1

SLTL 0
PTPR
MOVP 5

@A

Ywl

MOVP 6

Xwl view).

Position No. 5
Position No. 6

Xb

41

Select work coordinate
system No. 1.

Select tool coordinate
system No. 0.

Specify right arm as the
PTP target arm.

Move to position No. 5.
Move to position No. 6.

The R-axis position is shown at left (top

The Z-axis position is as follows:

Zb=0
Zb =20



10. Coordinate System Definition Data Edit Window

2. When performing PTP positioning to position No. 5 and No. 6 in work coordinate system

No. 2:

Current arm systemILeft Changel
Jod movement
I X (work) vI

coardinate sysa.

Work coord sys slct No.
[O0=base coord s¥s3)

||

Tool coord sys slct No.
[O0=no tool offset)

No. (Name) Axisl | Axiaz axis3 | axis4 | vel| acc [ Dol [ 4]
4( ]

5 j 0.000 0.000 0.000 0.000 [
6 j 200.000 50,000 20.000 40.000

d ! ] -

Yw2
Position No. 6

B
\

Sample program

SLWK

2 Select work coordinate
system No. 2.
SLTL 0 Select tool coordinate
system No. 0.
PTPR Specify right arm as the
PTP target arm.
MOVP 5 Move to position No. 5.
6 Move to position No. 6.

MOVP

L

Yw2

Position No. 5

Position No. 6

R-axis flat

Xb

The R-axis position is shown at left (top

Yb view).
The Z-axis position is as follows:
Position No. 5 Zb =25
Position No. 6 Zb =45

Xw2

)

(Negative direction)

[
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10. Coordinate System Definition Data Edit Window

10-3 Tool Coordinate System

A total of 128 different coordinates, provided as a combination of three-dimensional orthogonal
coordinates and rotation axis coordinates, are defined by the dimensions (offsets) of the tool
(hand, etc.) installed on the tool installation surface. Note that tool coordinate system No. O is
reserved in the system as the tool coordinate system with O offsets.

When a defined tool coordinate system No. is selected, the tool tip, not the center of tool
installation surface, is used as the positioning destination.

Ytn Xtn
Rtn

Roftn Tool tip

Xoftn Xoftn: X tool coordinate offset
Yoftn: Y tool coordinate offset
Zoftn: Z tool coordinate offset
Roftn: R tool coordinate offset

Xtn: Tool coordinate system, X-axis
Ytn: Tool coordinate system, Y-axis
Ztn: Tool coordinate system, Z-axis
} Zoftn Rtn:  Tool coordinate system, R-axis

(n indicate tool coordinate system No.)

Ztn

Select a defined tool coordinate system and jog the R-axis, and the machine will operate as
illustrated below:
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10. Coordinate System Definition Data Edit Window

1)

Setting of tool coordinate system

Set the offsets from the center of tool installation surface to the tool tip.
« Setting example of tool coordinate system

When defining tool coordinate system No. 1 as illustrated below:

45°
35

10¢

Set the offsets for tool coordinate system No. 1 as Xoftl = 45, Yoftl = 35, Zoftl = -10 and Roftl
=45,

Shown below is the tool coordinate system definition data edit window of the PC Software for IX
SCARA Robot in which tool coordinate system No.1 is set.

#A Coordinate Syzstem Definition

S IEIE]

Work Coordinate Offses  Tool Coordinate O£E£set | Zimple interference check zu:unel
No.| ®[0.001um] | ¥[0.00lun] | Z[0.001mm] |R[0. 001deq]] ﬂ
1 45,000 35.000 -10.000 45
2 100. 000 100. 000 0.000 0.000
3 0.000 0. 000 0.000 0.000
4 0.000 0. 000 0.000 0.000 =

* Use the DFTL instruction to set the tool coordinate system offsets in the SEL program.
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10. Coordinate System Definition Data Edit Window

(2) Positioning based on tool coordinate system offsets
Perform positioning after selecting a desired tool coordinate system.
Use the SLTL instruction to select a desired tool coordinate system No. in the SEL program.
Once set, the tool coordinate system selection No. will remain effective after the program ends,
and even after the power is reconnected if the system memory backup battery is installed.

1. When performing PTP positioning of the tool tip in tool coordinate system No. 1 to position
No. 5 and No. 6 in work coordinate system No. 1:

#4 Loordinate System Definition |- (O] %] #A Coordinate System Definition HEE
o

wlzl ) o

Work Coordinate 0ffse§ Tool Coordinate Offset |Yimple interferenmce check zonel \WUIk Coordinate 0££set)Topl Coordinate Uffset,l Simple interference check zanel

[, [ 0. 001um] [ ¥r0. 001nw] [ 215, 000w [Rr0. 001deq]| ﬂ 4o | X[0-D0Taa] | 710 001un] | 2[0.001un] [R[0. 001deg]]| il
1 45,000 35.000 -10.000 45 1 150,000 200.000 0.000 30.000
2 100,000 100,000 0.000 0.000 2 -400. 000 100.000 Z5.000 -20.000
8 0.000 0.000 0.000 0.000 g 0.000 0.000 0. ooo SN
4 0.000 0.000 0.000 0.000 =l 4 0.000 0.000 0.000 0.000 =

Current arm syst.emILeft, ChangEl WEES BOEEE efy EHEE JiE: Charige
[0=basze coord =sys3)
Jog movement Tool coord sys slct No
: I XY (work 'l : Chan El
coordinate sys. { } {0=no tool offset) d

No. (Name) Axisl |  Axisz ixis3 |  xisa  |vel| acc [pe1 | 2]
4( !

5 j 0.000 0.000 0.000 0.000 [
6 ] 200. 000 50.000 20.000 a0.000

7 ! ] <

Sample program

Position No. 6 :
SLWK 1 Select work coordinate

Yb system No. 1.
Xwl gt 1  Select tool coordinate
system No. 1.
PTPR Specify right arm as the
PTP target arm.
MOVP 5 Move to position No. 5.
MOVP 6 Move to position No. 6.
200 30

The Z-axis position at the tool tip is as
follows:

Position No. 5 Zb=0

Position No. 6 Zb =20

Atop view is shown at left.

Position No. 5

§ Xb
0 150
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10. Coordinate System Definition Data Edit Window

2. When performing PTP positioning of the tool tip in tool coordinate system No. 1 to position
No. 5 and No. 6 in work coordinate system No.2:

#A Coordinate System Definition

Hz=8

M= E

#A Coordinate System Definition [_ O] %]
H=2

Tork Coordinate 0ffséf Tool Coordinate Offset [imple interference check Znngl Work Coordinate Offset |Too]. Coordinate Uffsetl Simple interference check zonel
wo. [ %00, 001mm3 | ¥10. 001um] | 200 0010n] [RI0. 00Ldeg])| - Wo. | x[0. 001un] | 710, 0010w] [ Z[0. 0010w [Rr0. 001deq]] ii
1 45,000 35.000  -10.000 45 1 150.000 200.000 0.000 30.000
Izl w0000 100,000 0.000 0.000 2| -a00.000 100.000 25.000 -z0.000
3 0.000 0.000 0,000 0.000 =l 0000 o.000 0. ooo SRR
4 0,000 0,000 0. 000 .00 = | 4 0. 000 0.000 0.000 0.000 =

Jog movement
coordinate sys.

Current arm systemILeft Ehangel
I K¥(work) 'I

Work

Tool

coord s¥s slct No. Ehangel
[0=base coord svs3)

coord s¥s slct No. Ehangel
[0=no tool offset)

Hao. (Hame) Axi=l I AxisZ I Awiz3 | Axi=d IVel I Acc I Dl | _:J
il ]
5] ] 0,000 0. 000 0.000 0. 000 _|
6 ] Z00. 000 50.000 20.000 40,000
- J I o
Sample program
Yb :
Yw2 SLWK 2 Select work coordinate
system No. 2.
50 SLTL 1 Select tool coordinate
@ system No. 1.
PTPR Specify right arm as the
100 PTP target arm.
-20° MOVP 5 Move to position No. 5.
40° MOVP 6 Move to position No. 6.
200 xwal The Z-axis position at the tool tip is as
follows:
~200 “—0 PositonNo.5 Zb=25
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10. Coordinate System Definition Data Edit Window

10-4 Simple Interference Check Zone

The simple interference check zone is an area set for the purpose of interference check between the robot
and the peripherals. Entry of the center of tool installation surface into the simple interference check zone
can be detected when tool coordinate system No. 0 (= tool coordinate system offsets are 0) is selected,
while entry of the tool tip in the simple interference check zone can be detected when tool coordinate
system No. 1 through 127 (= tool coordinate system offsets are other than 0) is selected.

@)

)

Note on using the simple interference check zone

Entry of the center of tool installation surface (when tool coordinate system No. O is selected) or
tool tip (when tool coordinate system No. 1 through 127 is selected) into the simple interference
check zone is detected. Entry of the circumference of the R-axis or any part of the tool other
than the tip is not detected.

This function does not prevent entry of the tool into the simple interference check zone. It only
detects that the tool has entered the zone.

Entry cannot be detected reliably unless the applicable part of the tool remains inside the simple
interference check zone for at least 5 msec. Accordingly, this function is intended as a simple
check during low-speed operation.

The actual motion differs between high-speed operation (actual operating condition) and low-
speed operation. Provide a sufficient margin to prevent interference. (During high-speed
operation, the tool tends to pass along a line further inward compared with low-speed operation.)

The defined coordinates of the simple interference check zone are always handled as data
linked to the base coordinate system (work coordinate system selection No. 0). Therefore, the
position of simple interference check zone does not change even when the work coordinate
system is changed. Exercise caution.

If the defined coordinates of the simple interference check zone are changed, it takes 5 msec
before check result reflects the new settings.

During PTP operation, the tool does not follow specified routes. When operating the tool near an
obstacle (including the robot body), always perform test operation at low speed and confirm that
interference does not occur. Thereafter, gradually increase the speed to an appropriate level.

Setting of simple interference check zone

Set the simple interference check zone using position data in the base coordinate system.
Enter the maximum and minimum coordinates of the simple interference check zone.

Set the boundaries of the simple interference check zone in parallel with the base coordinate
axes.

B A
To set the simple interference check zone as a
rectangular solid like the one shown at left, enter
E the coordinates of two points in any one of the four
F b combinations of A-G, B-H, C-E and D-F.
C
G H
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Setting example of simple interference check zones

Define simple interference check zones No. 1, No. 2 and No. 3 as shown below:
+Xb

+Yb

Simple interference

check zone No. 2

Yb=425

Simple

No. 1

interference
check zone

Simple interference

check zone No

.3
Xb=-400

G

[1] Set simple interference check zone No. 1

(2]

[3]

as a rectangular solid.

A: Xb =475, Yb=-50,Zb=150,Rb=0
G: Xb=400, Yb =50, Zb =200, Rb =180
If Rb is outside the 0 to 180° range, entry
into this rectangular solid is not detected.

Set simple interference check zone No. 2
as an area where Yb is 425 mm or more.

Set simple interference check zone No. 3
as an area where Xb is -400 mm or less

and Zb is 130 mm or more.

Shown below is the data edit screen of the PC Software for IX SCARA Robot used to define simple

interference check zones. In the screen, simple interference check zones No. 1, No. 2 and No. 3 are set,
respectively.

Caution :

= lEAE=]

Work Coordinate fosetl Tool Coordinate 0ffse

by work coordinate systen selection MNo.O(= base coordinate systen)

O0=No err processing,

Error twype when simple interference check zone inwvades :
1=Message lewel err, Z=0peration release level err

(=] E3

#4 Coordinate System Definition

Sinple interference check =zone >

Please input the simple interference check zone definition coordinates

Zone No.|Crd No.| ¥[0.00lum] | ¥[0.00lum] | Z[0.00lum] |R[0.00Lldeg] Elllg}']gllm;:'l:; ErrType

Zone 1 | Crd 1 475. 000 -50.000 150,000 0.000 311 1
Crd 2 400. 000 50,000 200,000 180,000

Zone 2 | Crd 1 425,000 312 1
Crd 2 1000.000

Zone 3 | Crd 1 -400.000 130.000 313 2
Crd 2 -1000. 0040 1000.000
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10. Coordinate System Definition Data Edit Window

When simple interference check zone No. 1 is selected, entry of the tool into the rectangular solid will not
be detected if Rb is outside the 0 to 180° range. To enable detection regardless of the R-axis coordinate,
leave Coordinate 1 and Coordinate 2 in the R column in the Zone 1 line blank.

With simple interference check zone No. 2 or No. 3, where either the maximum or minimum coordinate
can be set to any value, enter a value outside the operating range for the maximum or minimum
coordinate (1000 in zone 2, 1000 or -1000 in zone 3).

The maximum/minimum coordinate can be set in either Coordinate 1 or Coordinate 2.

The simple interference check zones are set so that output port No. 311 turns ON when entry into simple
interference check zone No. 1 is detected, port No. 312 turns ON when entry into simple interference
check zone No. 2 is detected, and port No. 313 turns ON when entry into simple interference check zone
No. 3 is detected.

If physical output port numbers and global flag numbers are duplicated, chattering will occur and the result
will become unstable. Do not set overlapping numbers.

Use of the simple interference check zone function slows the CPU performance significantly. When the
function is not used, set 0 in “Physical Output Port No./Global Flag No.” and in “Error Type” to disable the
function.

* Use the DFIF instruction to set the simple interference check zones in the SEL program.
(3) Note on detection while a tool coordinate system is selected

While a tool coordinate system is selected, entry into the simple interference check zone is
detected based on the tool tip, not the center of installation surface.

"~ g Simple interference check zone
Tool tip
—
7

Depending on the moving track, a part of the tool other than the tip may enter the simple
interference check zone, as illustrated below. In this case, detection will not occur until the tool
tip enters the simple interference check zone. Exercise due caution.

Simple interference check zone

Tool tip




10. Coordinate System Definition Data Edit Window

10-5 Coordinate System Definition Data Clear Window

The procedure to delete coordinate system definition data is explained below:
(1) From the menu, select Coordinate System (D) — Clear (L).
(2)  The coordinate system definition data clear window is displayed.

Coordinate zystem type zelection Ed |

FPlease select the coordinate system Lype.

Iv Work Coordinate Offset

W Tool Coordinate Offset

[ Simple interference check =zone

0K Cancel

Click in the applicable box to select the type
of data you wish to delete.

Deletion of Coordinate Definition Data

Select the type of coordinate system data you wish to delete.

Next, click the OK button.

A warning message is displayed to confirm if

you really want to delete the data.

Click the OK button.

The data is transferred to the controller.
Clicking the Cancel button cancels the
operation.

(3)  Write to the flash ROM.

Selected Coordinate definition data will be cleared.
Are pou sure bo continue’?

ok |

Write Flash ROH?
[T Program
[~ Synbol

[ Parameter

[¢ Position data, coordinate system definition data

Click in the applicable box to select the
type of data you wish to write.

* Click [Yes (Y)] — The memory data will be written to the flash ROM.

* Click [No (N)] — The memory data will not be written to the flash ROM.
Perform a reset (reconnect the power or reset the software), and the robot will
return to the condition before the deletion.



11. Monitor

You may view the current status of each item from the monitor of the menu.

(1) Task Form Window:
Displays the executing program status.

#ATask Status Monitor
Z|READ_PNT 14
_3 LVT_TRIGR 5
_-!1 sample 7
_5 test 9
_6 may2h 1z
_? progs 1]
_8 pros 1]
E : -
K 1

Task Form (Diagram 10.1)

No.: Program number
Name: Symbol
Sts: Task status

Task status used for internal OS control
(Main application: Ver. 0.14 or later)
(PC software: Ver. 0.0.7.2 or later)

L: Task level

Exec:  Step No. of the current step

T: Program is stopped (stopped during step operation, at a breakpoint, via the Pause button or
SSPG instruction, etc.)

W: Waiting (waiting for completion of TIMW, WTxx, WZxx, WRIT, READ, servo instruction, etc.)
(PC software: Ver. 1.1.0.5 or later)

H: HOLD input (main application: Ver. 0.26 or later) (PC software: Ver. 1.1.0.5 or later)

C: CANC input (main application: Ver. 0.26 or later) (PC software: Ver. 1.1.0.5 or later)

Err: Error No.

Prg.~:  Error detail information

(2) System Status Monitor Window:

#4 System Statuz Monitor M=l E3 I
Systen Mode I MANTIAL

Most Serious Lewel Systen Error No.

Latest System Error Ho.

i statusl | statusz Statuss

Statusd

Status Name

Status

Driwve Mode 57 Status

TP Deadman 5W Status

OoN

Safety Gate Status

CLOSE

Energency 3top 3W Status

Non Energency-3top

Pover Abnormality 3tatus

HOEMAL

Battery Woltage Low Warning Status

Not Lowering

Battery Voltage &bnormality Status

HORMAL

[Reserwed)

OFF

System Status (Diagram 10.2)
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11. Monitor

(3) Axis Status Monitor Window:
Displays the status of each axis.

1 Axis 5 Monitos
axasz | axiss | axisa |
Current arm syatem I Left

Current Position (mm) I -995. 900

Current location type |se1ecrea vork sovrdinate system

Work coordinate sys slct No. I Y
(O=base coordinate aya)

Tool coordimace aya alec No. I o
{0=nv tool offset)

Axis Ercor Code oo
Axis Status Axis Sensor Status Ecdr Status(vhen restarting)
@ Servo Axia in Oae @ (Syscem Reserve) @ over Speed
@ (Syacem Reaserve) @Full Aba. Scatus
1 Bome Recurn @ (Syscem Reserve) @ Count Error
@ Servo CH/OFF © (Syacem Reaccve) @ counr tvectlow
@ hovion Complecion |G (syseem Reserve)
@ Push Foree Mor Encountered |@norncion Error
@ (Sysvem Reserve) |@Baccery Ereor
B (systen Reserve) |Guattery Aarm

Axis Status (Diagram 10.3)

(4) Input Port Window, Virtual Input Port Window, Output Port Window, and Virtual Output Window:
Displays ON/OF status of each input and output. 1: ON 0:0FF

APC 1 H-SEL
Bl EGL Mew Prgan Fuobon Paanete Syibol Cougnses Moo Corboler Jood Wrdow Helo

ﬂ!l mﬂ b4 || o) !I Isnrrr.y Vel Specified(NANT Bode) =l

nesface Software for X

Input and Output Port (Diagram 10.4)

State of output ports, virtual output ports, and global flags can be switched by double clicking.

The input ports can be forcibly turned ON or OFF.

[ON] Forcibly turns ON the input.
[OFF] Forcibly turns OFF the input.
[CLR] Revert a specified port to the actual input condition.

* Certain ports, such as those whose input is monitored at ON edge, will turn ON the moment
[CLR] is clicked. Exercise caution.

[ACLR]  Revert all ports to the actual input condition.

* Certain ports, such as those whose input is monitored at ON edge, will turn ON the moment
[CLR] is clicked. Exercise caution.
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11. Monitor

(5) Global Flag Window, Global Integer Variable Window, Global Real Variable Window, and
Global String Variable:

<1 PC Interface Software for X-SEL = B
File Edi View Fromam Posiion Paameter Symbol Coodinates Monitor Confoller Tool ‘window Help

e I s O R e = [ s s

[satety Vel specified(NANU Mode)

/4 G-Skiing
o B B _MW
Sl 300£30)61 &3 6C 70 61 73 55|70 6l Oailpasipa
0800 }x_fronh 7} 28907 73 73 70 6L 73 73 66 61 69| 6C sspassfail
P E72948 66 61 63 6C 70 61 73 73 706l |failpasspa
fehe - fomoon 2 6-Flag 9 =1 | 73 73 70 61 73 73 66 6l |69 6C sspassfail
EZEZ ::2?;2; No. | Sywbol |status = 0D 0k 31 30 30 31 00 00 00 00| 1001
0600, 20 20 20 20 20 20 32 30 00|00 20
1208 582408 0601, 00 00 00 00 00 00 00 00 0000
L5 00800 0602, 00 00 00 00 00 00 00 00 0000
fey 2T3a 0603 00 00 00 00 00 00 00 00 0000
EZEE ::z:zizj 0604 00 00 00 00 OO 00 00 00 00|00
0605, 00 00 00 00 OO 00 00 00 00|00
0606, 00 00 00 00 00 00 00 00 0000
0507, 00 00 00 00 00 00 00 00 0000
0608 00 00 00 00 00 00 00 00 0000
0609, 00 00 00 00 OO 00 00 00 00|00
0610 00 00 00 00 00 00 0O 00 00 00
0511 00 00 00 00 00 00 00 00 0000
— - 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00| 00 00 00|00

[Part: COM1 |Baud Riate : G600lbps]

Global (Diagram 10.5)

You can change and substitute the values of global variables.
You can also change and substitute the letters of global strings.

(6) Error Detail Information:
When the error occurs, the error code and the message will be displayed.
The smaller number, the most recent the error.

Error Code
_‘—
#4 Detailed Error Information
|Er |Hessage |After Reset Pri. nol SLEP no Axiz nol Fos. no Infao. l| Infa. 2| Info. 3 I+
1l E&C | DO ou... 0:00:01 0 0 1] 0 7h 1h d3h
Z Eg9 | 24VDC... 0:00:01 0 0 1] 0 7h 1h d35h
3 | DOA | Drive... 0:11:10 0 0 3 0 Ah 1Eh Z6h
4 | CC6 | Drive... 0:11:10 0 0 3 0 Oh Oh Zgh
5 |B7D | Targe... 0:26: 56 1 55 2 53 Oh Oh Oh
G | B0Z | 5CIF ... 0:01:52 0 0 1] 0 Oh Oh Oh
7 | B0Z | 3CIF ... 0:01:50 i} i} u] i} Oh Oh Oh
§ | 802 | 5CIF ... 0:01:458 0 0 0 0 Oh Oh Oh
9 | 802 | 5CIF ... 0:01:44 0 0 1] 0 Oh Oh Oh
10 802  SCIF ... 0:01:42 0 0 1] 0 Oh Oh Oh
11 802  SCIF ... 0:01:40 0 0 1] 0 Oh Oh Oh
1z &0&  SCIF ... 0:01:36 i} i} u] i} Oh Oh Oh
13  80&  SCIF ... 0:01:354 i} i} u] i} Oh Oh Oh
14  §0&  SCIF ... 0:01:32 1} 1} u] 1} Oh Oh Oh VI
4 4

Error Detail Information (Diagram 10.6)
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12. Supplementary Explanation of the Controller Menu

12-1 Software Reset

Restart the controller.
The data which is not written into Flash ROM will be deleted.
From the menu, click Controller (C) -> Software Reset (R).

12-2 Error Reset

Reset the message level and the operation release level error. If the error is not solved, it will
occur again. From the menu, click Controller (C) -> Error Reset (R).
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12. Supplementary Explanation of the Controller Menu

12-3

Request Driver Power Recovery and Request Releasing Pausing Operation

(1) Request Driver Power Recovery Method:

1.

How to execute Request Driver Power Recovery:

Execute in Request Driver Power Recovery by any of the following.

* Set 1 in I/O parameter No.44 (Input Select Function 014 = Driver Power Cut-off Release Input)
and ON edge input on Input port No.14.

* From the software menu, execute Controller -> Request Driver Power Recovery.

* From the mode select window of the teaching pendant, select Ctl (Controller operation) -> R Pwr
(Request Power Drive Recovery) and execute.

Case which requires executing Request Power Drive Recovery:

Only the following case requires executing Request Power Drive Recovery.

* When you set 1 on I/O parameter No.44, Driver Power Cut-off occurs. -> Recover after the main
cause of cut-off is solved.

(2) Operation Hold Release Request:

1.

How to execute Request Release Pausing Operation:

Execute Request Releasing Pausing Operation by any of the following

* Set 1 on I/O parameter No. 35 (input select function 005 = Operation Hold Release Signal) and
ON edge input on input port No.5.

* From the software menu, execute Controller (C) -> Operation Hold Release Signal.

* From the mode select window of the teaching pendant, select Ctl -> RAct and execute.

Case which requires Operation Hold Release Request:

Each of the following cases require executing Request Releasing Pausing Operation.

* When you set 2 on other parameter No.9, (Dead man SW recovery release according to type =
continuous operation release [during automatic operation only]), stop according to dead man SW
during automatic operation -> recover after releasing stop (Operation Hold Release).

* When you set 2 on other parameter N0.9, (emergency stop recovery according to type =
continuous operation recovery during automatic operation only), emergency stop during
automatic operation -> recover after emergency stop release (operation hold release).

* When you set 2 on other parameter No.11, (according to recovery type during safety gate open
recovery = continuous operation recovery (during automatic operation only) safety gate OPEN
during automatic operation -> recovery after safety gate CLOSE (operation hold release).

* When you set 1 on I/O parameter No.36, (input selective function 006 = pausing operation
signal), OFF level input on input port No.6 at automatic operation (pausing operation) -> recover
after ON level input on Input port No.6 (operation hold release).

* If the case (1) 2. and (2) 2 occur at the same time, you need to first execute Request Driver Power
Recovery. After complete it, execute Operation Hold Release Request.
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13. Tool

Setting and Timer exist in Tool.

(1) When you create a new program and position ON-line, you can choose the type of controller. Besides
X-SEL controller, you can edit the program and position of SEL-E/G, DS, and SEL-H controllers as
well. This is only available at on-line editing.

#A4 Environment 5etup !E E I

Setting | Timer I

Data SettingiOnly 0£ff-line Hode]i
Controller Type [X-SEL =l Select the controller whose data you wish to edit.
Humber of Axes |4 3 Select the number of axes.

I7| shorr Symbiols in & Yardable mdrda, D0

P e e Error check on symbols will not be performed if this
W Check 3ymbol when checking box is unchecked.
program. (When O0ff-line Mode)

I+ | sllanr it drn NErdlEani Hode,
[EEE EXpatEalot)

cones |

Setting (Diagram 13.1)

44 Environment Setup i ]

Setting | Timer I

Data Setting(Only 0ff-line Mode)

Controller Type | #El 2

Mumber of ixes |4 v|

If this box is checked, symbols will be displayed on

¥ Show Symbols in a Varisble window, I/0 the variable monitor, 1/0 port monitor, flag monitor
window, Flag window and Position editor and position data edit window.

[~ Check Symbol when checking
progiam,. (Mhen 0££-line Mode)

¥ allow Edting in NonMaNT Mode.
[for expansion)

Cancel |

Setting (Diagram 13.2)
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13. Tool

(2) Timer
Set the timings at which the controller references various data. Normally, the default timer settings
need not be changed.

Environment Setup

Timer (Diagram 13.3)
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Error Level Control

Error No. Display (7-segment ) Program operation
Error level | System error source : Error list Error LED output Error reset Remarks
Y (HEX) display, etc.) P Other Parameter No.4 =0 Other Parameter No.4 = 1
Main application 800 ~ 88F
Main core 890 - BAF Special error used
Secret level (@] for maintenance
PC 8B0 ~ 8DF purpose
TP 8EO ~ 8FF
Main application 900 ~ 93F
Main core 940 ~ 97F
PC 980 ~ 9AF
PC
(update tool) 980 ~ 9BF A (Errors relating to
Message | TP 9CO0 ~ 9FF battery or fieldbus Status display, input
level o are registered in the Allowed error, etc
Flash ACK timeout A0O ~ A6F error list.)
Main core A70 ~ A9F
PC AAO ~ ACF
TP ADO ~ AFF
Main application BOO ~ BO9F
Main core BAO ~ BBF Errors that affect
operation. As for
All programs are reset, other .
than the “I/O processing rinor errors below
PC BCO ~ BDF The program generating : this level, a reset
] program activated upon b
Operation | TP BEO ~ BFF error is reset. (Except for operation interruption.” attempt will be
reset level - — O O axis errors, cause of reset (Except for axis arrors Allowed made by the auto-
Main application C00 ~ CCF only generates the moment causepof reset only ' reset function upon
Main core CDO ~ CDF the error occurs.) reception of an
gﬁg‘?fggﬁg? moment the external active
’ command
PC CEO ~ CEF (SIO/PIO).
TP CFO ~ CFF
Main application D00 ~ D8F
Main core D90 ~ DAF )
The program generating
PC DBO ~ DCF error is reset.
PC DDO ~ DDF * However, all programs will
(update tool) be reset, other than the All programs are reset, other Power must be
Cold start | TP DEO ~ DFF 0o o I/Q processing program than the I/Q processing Not allowed | reconnected. (CPU-
level Mai licat £00 - E8F activated upon operation program activated upon OS runs normally.)
ain application interruption,” if the error operation interruption.” Y-
Main core E90 ~ EBF requires cutoff of the drive
source (initialization error,
ower-supply error, etc.).
PC ECO ~ EDF P i )
TP EEO ~ EFF
Main application FFO ~ FBF
Main core FCO ~ FCF Power must be
System O O O All reset Not allowed | reconnected. (CPU-
down level OS cannot be run.)
PC FDO ~ FDF ’
TP FEO ~ FFF

PC: PC Software, TP: Teaching Pendant
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X-SEL PC Software Error Table
(Errors specific to the PC Software are listed below. See the X-SEL Controller Operation Manual for controller errors.)

Error No. Error name Special note

980 Can not Copy, Move, Clear Program copy/move/clear was performed while the online program edit window was open. Close the online program edit
Program being edited on-line. |window first.

981 Can not transmit the program | Program file transfer was performed to/from the program being edited online. Close the online edit window for the target
file being edited on-line. program first.

982 Can not Copy, Move, Clear Position data copy/move/clear was performed while the online position data edit window was open. Close the online position
Position data being edited on- | data edit window first.
line.

983 Can not transmit the Position | Position data file transfer was performed while the online position data edit window was open. Close the online position data
data being edited on-line. edit window first.

984 Can not transmit the Parameter file transfer was performed while the online parameter edit window was open. Close the online parameter edit
Parameter file being edited on- | window first.
line.

985 Can not Clear Symbol data Symbol data clear was performed while the online symbol data edit window was open. Close the online symbol data edit
being edited on-line. window first.

986 Can not transmit Symbol data | Symbol data file transfer was performed while the online symbol data edit window was open. Close the online symbol data edit
file being edited on-line. window first.

987 Can not initialize memory Memory initialization was performed while the program/symbol/position data online edit window was open. Close the applicable
being edited on-line. online edit window first.

988 Can not Jog when Servo OFF. | Jogging was performed for an axis whose servo was OFF. Turn ON the servo first.

989 Acceleration Specification The specified acceleration during jog, move or continuous move exceeds the allowable range or is invalid. Check the specified
Error. acceleration.

98A Deceleration Specification The specified deceleration during jog, move or continuous move exceeds the allowable range or is invalid. Check the specified
Error. deceleration.

98B Can not edit while running Write, copy, move, clear or other edit operation was performed for the program currently running. End the program you wish to
program. (PC) edit, and then try again.

98C Lacking Empty Step (PC) There are not enough empty steps in the controller.

98D Can not Edit Data in NON- Data edit operation (write, copy, move, clear, etc.) was performed in non-manual mode.
MANUAL Mode.

98E Can not read so many data The number of data sets saved in the file (number of steps, number of positions, etc.) exceeds the allowable value.
from the file.

98F Can not write so many data The number of data sets written to the file (number of steps, number of positions, etc.) exceeds the allowable value.
to the file.

990 Invalid baudrate specified The specified baud rate is invalid (at connection check, when changing the baud rate, etc.)

991 Can not transmit the data file | Data read from a file cannot be transferred to the controller during data transmission (i.e. while data is being read or written).
while sending data

992 Can not Clear Coordinate Coordinate system definition data cannot be cleared while the online edit window for coordinate system definition data is open.
System Definition data being | Close the online edit window first.
edited on-line.

993 Can not Change Arm when Arm cannot be changed while the servo is OFF (SCARA only).

Servo OFF
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Error No.

Error name

Special note

994

Can not transmit Coordinate
system definition data file
being edited on-line.

The coordinate system definition data file was transferred while the online edit window for coordinate system definition data
was open. Close the online edit window first.

995 ‘Crd1’ and ‘Crd2’ don't have The specified axis patterns for Coordinate 1 and Coordinate 2 of the simple interference check zone definition data do not
consistency. match (SCARA only).

996 No effective data in ‘Crd1’ Coordinate values are not entered in the simple interference check zone definition data (SCARA only).
and ‘Crd2'.

997 Can't select so many axes.

998 Can't read the protected Certain operations, such as read, copy and move, cannot be performed for read-protected data.
data.

999 Can’t write to the protection Certain operations, such as write, copy, move and clear, cannot be performed for write-protected data.
area.

99A Protection setting parameter | An invalid value is set in the protection setting parameters (Other Parameter Nos. 36 to 39).
is abnormal.

AAO0 Input data error A value outside the allowable range or invalid character has been input.

AAl Password Error. The entered password is invalid. Enter the correct password.

AA2 Failed in writing file.

AA3 Data edit prohibited in Data edit was performed in operating mode. Check the type of manual operation (Other Parameter No. 21 and the type of
operating mode manual PC Software operation currently selected).

AA4 Data write prohibited during Data write was performed while the flash ROM was written. Data edit cannot be performed while the flash ROM is written.
flash ROM write

AA5 File data error The data read from a file is abnormal.

AA6 |Jog/move/continuous move
speed too low

AA7 |Jog/move/continuous move
speed too high

AA8 |Data transmission not Data transmission cannot be performed while the communication with the controller is cut off. Try again after
possible offline starting the application in online mode.

AA9 |Teaching prohibited before | Teaching operation (current position capture) was performed for an axis whose homing was not yet complete.
completion of homing Complete homing first.

AAA | Memory initialization Memory initialization was performed in operating mode. Check the type of manual operation (Other Parameter
prohibited in operating mode | No. 21 and the type of manual PC Software operation currently selected).

AAB |Flash ROM write prohibited | The flash ROM was written in operating mode. Check the type of manual operation (Other Parameter No. 21 and
in operating mode the type of manual PC Software operation currently selected).

AAC |Error list clear prohibited in | The error list was cleared in operating mode. Check the type of manual operation (Other Parameter No. 21 and
operating mode the type of manual PC Software operation currently selected).

AAD |Slave unit type not entered

AAE |Slave unit type error

AAF |Slave device No. not

entered
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Error No. Error name Special note
ABO | Slave device No. error
AB1 |Slave command ID not
entered
AB2 |Slave command ID error
AB3 | Prohibited slave command
issued
AB4 | Prohibited slave command | A slave command was issued whose use is prohibited before completion of homing.
issued before completion of
homing
AB5 |Prohibited slave command | A slave command was issued whose use is prohibited when the servo is ON.
issued during servo ON
AB6 | Move/continuous move Move/continuous move was performed for an axis whose homing was not yet complete. Complete homing first.
prohibited before completion
of homing
AB7 |Re-homing not complete The absolute encoder rotation data was reset when re-homing was not yet complete. Regardless of whether or
not a prior homing had been completed, fresh homing operation must always be performed when resetting the
absolute encoder rotation data.
AB8 |File read error The file format is wrong or abnormal data is contained.
AB9 |Too many breakpoints The number of breakpoints exceeds the settable range. Cancel unnecessary breakpoints and then try again.
ABA | File open error The file cannot be opened. Check if the file is being used by other application.
ABB | File type error The file type is invalid. Check the file type (extension).
ABC |Data not entered Data is not entered in a mandatory field or fields. Enter data.
ABD | Symbol first character error | The first character of the symbol is invalid.
ABE | Symbol character string The symbol character string contains an invalid character or characters.
error
ABF | Symbol multiple definition The same symbol is defined more than once.
error
ACO |Program name multiple The same program name is defined more than once.
definition error
AC1 |Encoder type error Check the encoder ABS/INC type (Axis Parameter No. 38), etc. of the target axis.
AC2 |Monitoring axis not selected
AC3 |Date entry error (For future extension)
AC4 |Time entry error (For future extension)
AC5 |Inching distance excessive
AC6 |Window closing prohibited | The edit window whose data is being transmitted cannot be closed. Close the window after the transmission is
during data transmission complete.
AC7 |Too many symbol definitions | The number of symbol definitions exceeds the allowable range. Create empty area by deleting unnecessary
symbols, and then try again.
AC8 |Entered value too large
AC9 |Entered value too small
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Error No.

Error name

Special note

ACA |Parameter initialization Parameter initialization was performed while the online parameter edit window was open. Close the online
prohibited during online edit |parameter edit window first.
ACB |SEL SEL program/symbol/position data initialization was performed while the program/symbol/position data online edit
program/symbol/position window was open. Close the applicable online edit window first.
data initialization prohibited
during online edit
ACC |Symbol not defined An undefined symbol or symbols is/are used in the program step data.
ACD |File not found The specified file cannot be found. Check the file name.
ACE |File not supported The specified file format is not supported by the application. Check the file type.
ACF |No available axis There is no available axis that can be edited/operated. Check the available axis pattern (All-Axis Common
Parameter No. 1).
ECO |Received message string The received message contains error. If the error persists after reconnection, contact IAI.
error (PC)
EC1 |Controller not connected Communication may not yet be established or the connected controller may not be supported. Check the physical
connection with the controller and then perform “reconnection.”
EC2 |Receive time out. (PC) Communication error. Check the cable connection, short, noise, etc.
EC3 |Receive Length Error. (PC) |Communication error. Check the cable connection, short, noise, etc.
EC5 |Com Port Open Error. The COM port cannot be opened. Check if the COM port is available.
EC6 |Sum Check Error. (PC) Communication error. Check the cable connection, short, noise, etc.
EC7 |Receive Buffer Overflow. The receive buffer (PC) overflowed. Perform “reconnection.”
(PC)
EC8 |Receive Buffer Overflow The receive buffer overflowed. Perform “reconnection.”
(PC) (OS)
EC9 |Receive Overrun Error (PC) |Receive overrun occurred. Perform “reconnection.”
ECA |Framing Error (PC) Framing error occurred. Perform “reconnection.”
ECB |Communication Error (PC) |Communication error occurred. Perform “reconnection.”
(GS)
ECC |Unsupported controller is The connected controller is not supported.

connected.
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