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1.1 FOREWORD

Thank you for purchasing our robot products.

This manual contains the information necessary for the correct use of the PLC Function Block.
Please carefully read this manual and other related manuals before installing the robot system.
Keep this manual handy for easy access at all times.

The robot system and its optional parts are shipped to our customers only after being subjected to the strictest quality controls,
tests, and inspections to certify its compliance with our high performance standards. Please note that the basic performance of
the product will not be exhibited if our robot system is used outside of the usage conditions and product specifications
described in the manuals.

This manual describes possible dangers and consequences that we can foresee. Be sure to comply with safety precautions on
this manual to use our robot system safety and correctly.

1.2 TRADEMARKS

Microsoft, Windows, and Windows logo are either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries. Allen-Bradley and Studio 5000 are registered trademarks of Rockwell Automation, Inc.
CODESYS is registered trademark of CODESYS GmbH.

Other brand and product names are trademarks or registered trademarks of the respective holders.

Microsoft® Windows® 10 operating system

Microsoft® Windows® 11 operating system

In this manual, the above operating systems are referred to as Windows 10 and Windows 11, respectively. Windows 10 and
Windows 11 are sometimes collectively referred to as Windows.

1.4 Terms of Use

No part of this instruction manual may be reproduced or reprinted in any form without express written permission.
The information in this document is subject to change without notice.
Please contact us if you find any errors in this document or if you have any questions about the information in this document.

1.5 Manufacturer
SEIKO EPSON CORPORATION

1.6 Contact Information

Contact information details are listed in the "Supplier" section in the following manual.
Note that the contact information may vary depending on your region.
"Safety Manual - Contact Information"

©
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The Safety Manual is also available at the following site.
URL: https://download.epson.biz/robots/

1.6.1 Before Use

Before using this manual, be sure that you understand the following information.

1.6.1.1 The Installation Folder for Epson RC+ 8.0

You can change the path for the installation folder for Epson RC+ 8.0 anywhere. This manual assumes that Epson RC+ 8.0 is
installed in C:\EpsonRC80.

10



Epson RC+ 8.0 Option PLC Function Blocks Rev.2

2. Introduction

This manual describes the operation procedure, usage example, and usage of RC+ Function Blocks.
Function Blocks allow PLC users to execute commands in Epson robot controllers from a PLC ladder logic program.

Epson Function Blocks use RC+ remote extended I/O to execute commands in the controllers.

11
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3. Operation
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3.1 Requirements

Fieldbus and software are supported by the combination shown in the table below.

Allen-Bradley CODESYS

Fieldbus EtherNet/IP EtherCAT
Epson RC+ 8.0 version 8.0.0 or later 8.0.0 or later
For RC800 8.0.0 or later 8.0.0 or later

Firmware version of robot controller | For RC90/RC700 | 7.5.4.x or later | 7.5.4.x or later

For T/VT 7.5.54.x or later | 7.5.54.x or later

# KEY POINTS

Only one robot can be operated by using Function Blocks. It is not possible to operate multiple robots.

This function is not compatible with N series.

3.2 Robot Controller Preparation

Before using Function Blocks, do the following:
1. Install a Fieldbus slave board* in the controller.
* A board compatible with this function used by customers
2. Connect the Fieldbus slave board to the network used by customers.
3. Change the robot controller settings to use Function Blocks. For more details, refer to the following:

Configuring the Robot Controller

3.3 PLC/IPC Project Preparation

To prepare the PLC project for Function Blocks execution:

3.3.1 For Allen-Bradley

1. Setup the A1 EtherNet module for communication with the robot controller. You can import the EpsonEtherNetIP.L5X file
(recommended), or you can manually set it up. See the following:

Creating a PLC/IPC Project using Function Blocks

2. Either import all Function Blocks into the project by importing SPEL. All.L5x, or import the desired Function Blocks
separately. You must always import the SPEL_Init Function Block.

3. Create a rung (refers to a rung of a ladder-type circuit) for execution of the SPEL _Init Function Block. This must be
executed once before executing other Function Blocks. SPEL_Init executes SPEL_ResetError and checks robot controller
configuration. If there are no errors, then Function Blocks execution is allowed.
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# KEY POINTS

For an existing project, when Epson RC+ is upgraded and you want to use new AOIls provided in the upgrade,
then you must import all of the AOlIs that you are using in your project.

3.3.2 For CODESYS

1. Setup your IPC for communication with the controller.

2. Import SPEL_Library.library into the IPC program environment to use Function Blocks. For import methods, refer to the
following:

Creating a PLC/IPC Project using Function Blocks

3. You must execute SPEL _Init initially. SPEL _Init executes SPEL_ResetError and checks the controller configuration. There
are no errors, then Function Blocks execution is allowed.

#" KEY POINTS
The function block library for CODESYS was created by CODESYS V3.5.

Use the software which is compatible with this library version.

3.4 Function Blocks Common Inputs and Outputs

Each Function Block has the following common inputs and outputs:

3.4.1 For Allen-Bradley

Inputs:
Name of Function Block | A local tag that references the name of the Function Block.
ExtInputs These are the input IO mapping.
ExtOutputs These are the output IO mapping.
Start This is the input that starts the Function Block.
Outputs:
InCycle BOC.)L' out'put bit that indica@s the statqs of exe(?ution of the Function Block.
If this is high, then the Function Block is executing.
Done BO(.)L. out.put bit that indicatfas the status of cc.)mp.letion of the Function Block.
If this is high, then the Function Block execution is complete.
Error BOOL output bit that indicates if an error occurred during execution.

INT error codes from the robot controller.
These should be 0 in normal operation, and one or both are greater than 0 when the Error bit is
high.

ErrCodel and
ErrCode2

14
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Function Blocks have additional inputs and/or outputs. These are described separately for each Function Block in the

following:

Function Blocks Reference

3.4.2 For CODESYS

Inputs:

Start This is the input that starts the Function Block.

Outputs:
InCvele BOOL output bit that indicates the status of execution of the Function Block.
y If this is high, then the Function Block execution is complete.
Done BOOL output bit that indicates the status of completion of the Function Block.
If this is high, then the Function Block execution is complete.
Error BOOL output bit that indicates if an error occurred during execution.
ErrCodel and UINT error codes from the robot controller.
These should be 0 in normal operation, and one or both are greater than 0 when the Error bit is
ErrCode2 high

Function Blocks have additional inputs and/or outputs. These are described separately for each Function Block in the

following:

Function Blocks Reference

3.5 Function Blocks General Operation

General operation of all Function Blocks is as follows:

1.

2.

SPEL _Init must have been executed one time successfully before executing other Function Blocks.

Set the Start input from low to high to start execution.

. During execution, the Done and Error output bits are set to low and the InCycle output bit is set to high.

. After execution, the Done output bit is set to high and the InCycle output bit is set to low. If an error occurred during

execution, the Error output bit is set to high, and the error code values ErrCodel and ErrCode2 are set. For more details,
refer to the following:

Error Codes

. If an error occurs, Function Blocks execution is prevented until the SPEL_ResetError Function Block is executed.

15
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4. Configuring the Robot Controller

In this chapter we will describe how to configure the robot controller Fieldbus slave to work with the PLC when using
Function Blocks. Perform the following steps:

16
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4.1 For Allen-Bradley

1. Start Epson RC+ 8.0 on your PC.

2. Connect to the robot controller. You may need to configure a connection to the robot controller in [Setup]-[PC to Controller
Communications]. See the Epson RC+ 8.0 User's Guide for instructions.

3. From the [Setup] menu, select [System Configuration].

File Edit View Project Run Tools | Setup
a:u PC to Controller Communicaticns...
[@ System Configuration...
Preferences...
Options...

4. Click [Controller]-[Inputs/Outputs]-[Fieldbus Slave]. Configure the number of inputs and outputs bytes to 128 or greater as
shown below, then click [Apply].

* 128 bytes are used for Function Block communications. Set 128 bytes or greater to use the remote I/O function.

& System Configuration ? x
> Startup .

(F Cormo ) | Fieldbus /O Slave
Ceneral e
Configuration Fieldbus Type: EtherCAT hd Apply ]
Preferences /

Simulator _Input bytes: 128 V] Restore
> Drive Units
. v
3 Rabotc k_Ii}utput bytes: 128

~ Inputs / Qutputs
General
> Fieldbus Master
v Fieldbus Slave
General
Analog I/0
3 Remote Control
> RS232
> TCP/IP
Safety Functions
3 Part Feeders
¥ Force Sensor |/F
> Security
> Vision

5. Expand [Fieldbus Slave] in the tree and select [Ethernet/IP].

Set the IP address, mask, and gateway that will be used for communication from the A1 EtherNet module in the PLC.

17
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& System Configuration

» Startup
v Controller
General
Configuration
Preferences
Simulator
> Drive Units
> Rebots
~ Inputs / Qutputs
General

~ Fieldbus Slave
e ]

Etherhet/IP

Analog I/0

> Remote Control

> RS232

> TCP/IP

Safety Functions

» Part Feeders

> Force Sensor I/F
¥ Security
> Vision
> OPCUA

EtherNet/IP

MAC Address: 48-24-10
Host Mame: ETHIPOOCO
Domain Mame: EpsonRobots
Primary DNS: 192.1868.10.1
Secondary DNS: 0.0.0.0

Timeout: (seconds) 75

Address

Configuration:
Static ) DHCP/BOOTR/ARP

[IP Address: 192.168.10.162 )
1P Mask: 255.255.255.0
IP Gateway: 192.168.10.1

6. Select [Remote Control]-[PLC] and select Allen-Bradley as the PLC Vendor.

& System Configuration

> Startup
v Caontroller
General
Configuration
Preferences
Simulator
> Drive Units
3 Robots
~ Inputs / Outputs
General
v Fieldbus Slave
General
EtherMet/IP
Analog 1/0
~ Remote Control
Inputs
Qutputs
User Qutputs
Ethernet
RS232
PLC
> RS232
> TCR/IP
Safety Functions
¥ Part Feeders
> Force Sensor I/F
> Security

-
L > tision

PLC

(ELC Vendar: Allen-Bradley

7. Click [Close] on the [System Configuration] dialog. The controller will restart.

4.2 For CODESYS

1. Start Epson RC+ 8.0 on your PC.

2. Connect to the robot controller. You may need to configure a connection to the robot controller in [Setup]-[PC to Controller

Communications]. See the Epson RC+ 8.0 User's Guide for instructions.

3. From the [Setup] menu, select [System Configuration].

18
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File Edit View Project Run Tools | Setup
a] PC to Controller Communicaticns...
[@ System Configuration...

Preferences...
Options...

4. Select [Remote Control]-[PLC] and select CODESYS as the PLC Vendor. The next items will be changed.

= Control device: Remote 1/O

The number of slave inputs/outputs bytes: When the I/O bytes are 31 bytes or less, 32 bytes are applied. When the I/O
bytes are 32 bytes or greater, the number is not changed.

= Remote inputs/outputs: For remote extended I/O

* 32 bytes are used for Function Block communications. Set 32 bytes or greater to use the remote I/O function.

5. Click [Close] on the [System Configuration] dialog. The controller will restart.
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5. Creating a PLC/IPC Project using Function
Blocks

20
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5.1 Creating a PLC Project using Allen-Bradley

Epson RC+ 8.0 users are provided with Allen-Bradley® Logix Designer files which are installed on the user PC by the Epson
RC+ v8.0.0 or greater installer. The files are located in
¥EpsonRC80¥Fieldbus¥FunctionBlockLibraries¥Allen-Bradley on the user PC.

In this chapter, we will show how to create a simple example project to turn robot motors on and off using Function Blocks.

To create a new project, make sure you are in offline mode and follow these steps:

1. Start the Studio S000® software, then click [New Project]. The [New Project] dialog will be displayed.

Rockwell Software’

Studio 5000

Existing Project
Import Sample Project

From Sample Project From Upload

Recent Projects

2. Choose your Controller family and PLC controller model number. Enter a project name under [Name], then click [Next].

& Mew Project - E
Project Types 3 >
-d‘ Lagu Compact GuardLogix® 5370 Safety Controller =

Campactlanis™ S370 Cantraller
g View

(J Compactlogix™ 5380 Controller )
S0E9-L30GER Compactlogx™ 5380 Controller
S068-LI0GERM Compactlogix™ 5380 Controller
S063-L3100ERM Compactlogin™ 5330 Controller
S060-L310ER Compactlegix™ 5380 Controller
S0E9-LT10ERM Compactlogix™ 3380 Controller

SED-1 TTNFR-MEFE  Comroct] i ™ 500 Combrodlas

(5NQ-L320ER Compactlogix™ 5380 Controller >
S063-L320ERM Compactlogiv™ 5380 Controller -
| Marme: spEL_ao] ’
Location: - Browse. |

BT O]

3. The dialog shown below will be displayed. Leave all choices as default, then click [Finish].

21
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0ER CompactLogix™ 5380 Controller

Revision:

Security Authority: [No Protection

Use only the selected Security Authority for authentication and

authorization
Secure With: O Logical Mame <Controller Name>
O Permission Set -
Description:

T T )

4. You have just created a new empty PLC project

File Edit View Search Logic Communications Tools  Window Help

B & BB o o e - 285 Eh VE

Offline 0. 7 RUN Path: IUSB\W " v| |
Mo Forces b, :DK
Ho Edis B o St M Ik AF 4 R A A
G lFavnri‘tes A Add-On A Safety A Slarms A Bt A TimeriCounter £

Controller Tags
Contraller Fault Handler
2 Power-Up Handler
-3 Tasks
E@ MainTask
E--& MainProgram
Pararneters and Local Tags
Eﬂ MainRoutine
Unscheduled
£ Mation Groups
Ungrouped &xes
1 &dd-0n Instructions
5 Data Types
C User-Defined
; %Strings
@ Add-0n-Defined
@Predefined
C Module-Defined
Trends
.M, Logical Model
E-EF 140 Configuration
5B 5069 Backplane
El [0] 5069-L320ER. SPEL_ACL
[=] &5 41, Ethernet
: ---EISD&B-BZDERSPEL_AOI
s A2, Ethernet
---EIS[IEEI-LBZ[IER SPEL_ADL

=]

&= Controller Organizer& Logical Organizer
Add Branch

Errars @ Search Results |@ Watch

Rilinx Edition: Clas:

5. Now you need to add and configure the Ethernet module for communications with the robot controller. There are two
methods: Import the file EpsonEtherNetIP.L5X, or perform manual configuration.

Method 1: Importing the Ethernet configuration

1. Right click on [A1, Ethernet], then click [Import Module].

2. Navigate to ¥EpsonRC80¥Fieldbus¥FunctionBlockLibraries¥Allen-Bradley and select the file
EpsonEtherNetIP.L5X.
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@ Import Module @
OQ [ 1« Windows1_0S(C) » EpsonRCT0 » Fieldbus b EtherbetlP » AOI + [ 42 |[ Searcn a0 o]
Organize » Mew folder =~ [ '@'

e g Marne . Date modified Type Size ni
Bl Desktop EpsonEthertet]l T/2372020 433 P L5 File 23 kB ‘E‘

= Recent Places | 7] SPEL_&bowve, L5X T/23/2020 425 PrA L3¥ File 18 KB
| 7] SPEL_Accel L5X TS23/2020 425 PM L3 File 29 KB

3 Libraries 7| SPEL_AccelSL5X TS23/2020 4:25 PpA L5 File 31KE
3 Docurnents 3 7] SPEL_ANLSX T/23/2020 425 PrA L3¥ File 565 KB
J’. Fusic 7| SPEL_&re L5 TS23/2020 425 PAA L5 File 29 KB
[ Pictures 7] SPEL_&wrc3L5X T/23/2020 4:25 PM L5 File 20 KB
E Widens 7] SPEL_ArchiGet,L5X T/23/2020 425 PrA L3¥ File 31KE

B 7| SPEL_&rchSet, L5 TS23/2020 425 PAA L5 File KB
(M Computer 7| SPEL_BaseGet.L5X T/23/2020 4:25 PM L5 File 50 KB
‘Q_{ Windows?_03 (C 7] SPEL_Baselet.L5x TS23/2020 £:25 PrA L3 File 45 KB
ﬂ DD RM Drive (E: || SPEL_Belouw, L5 TS26/2020 8:11 Ak L33 File 28 KB
a Lenowvo_Recover, ™ | SPEL_CPOff.LEX TF23/2020 4:25 PR L5 File 29 KB ks
File name: EpsonEtherhlet? L5 ~ [LogiDesigner L. Files L5~

[ open o)) concel |

3. After import, right-click on the module and select [Properties]. Change the default IP address to be the address of the robot
controller's EtherNetIP slave board.

7 Module Properties Repart: Lacal (ETHERMET-MODULE 1.001) ==
General Conneclionl Module Infa
Type: ETHERMET-MODULE Generic Ethernet Module
Vendar: Allen-Bradley
Parert: Local
Narne: Epean Caornection Parameters
Agzembly .
D escription: L Instance: Size:
Input: 100 64 = [16bit)
= Output: 150 B4 = [1E-hit)
Ci Format:| Data - IMT “ ;
omm rermat | 7ata Configuration; 1 0 = [B-hit)
Address / Host * ooon
@ IF Addiess: 192
() Host Name:

Method 2: Manual Ethernet configuration
1. Right click on [A1, Ethernet], then click [New Module].

|':‘|'E.| IO Configuration
-3 5069 Backplane
© LR 101 5069-L320ER SPEL_ACT

Irnport Module..,

Discower Modules...,

|fE= Contraller Organizer| | ) Paste Ctrl +4f 1
Create a rmodule Properties Alt+Enter
Print r

2. Type in “generic” in the search field. Click “ETHERNET MODULE” under catalog number, then click [Create].
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Select Module Type

Catalog | Module Discovery | Favorites|

LClear Filters

Show Filkers ¥

Catalog Mumber Description
i FHharhlat PIE Rridge

Category

Communication

EITHERMNE I-28FE 17-2 TANUA...  LaEnenc ttherMet/ I atey and Standard Module Allen-Bradley Safety,Other

ion

3 of 474 Module Types Found Add to Favorites
7] Close on Create [ create | ) Clse | [ Hep |

3. Enter the values as shown, and use the IP address of the robot controller EtherNet/IP slave, then click [OK].

Mew hModule @
Type: ETHERMET-MODULE Generic Ethernet Module
“endor: Allen-Bradley
Farent: Local
Name: Epson Connection Parameters
Agsembly .
D escription: A Instance: Size:
Input: 100 B4 = | [1Ehit)

150 B4 = [16-bit)

Output: =
EommEorme'[Data-lNT J V] 1 1 =1 (ahi)
< [Bhbi

LConfiguration:
Addiess / Host Name
@ IP Addess: | 192 . 168 . 10 . 164

(") Host Mame:

[¥7] Open Module Properties [ oK. ][ el ][ Help

4. Click [OK] on the next window.

| Madule Properties Repart: Lacal (ETHERMET-MODULE 10013 (==

Ganeral‘ Connection | Module Infol

Requested Packet Interval [RPI) 100 ms (1.0 -3200.0 ms]
[T Inhikit Maodule
[] Major Fault On Contraler |f Connection Fails Wwhile in Fun Mode

Use Uricast Connection aver Ethertet/IP

Module Faulk

Cancel Apply

Status: Offline

Saving your project at this stage is a good idea. When creating a new Ethernet module, please note that connection parameter

values should match your robot controller values.

Import Function Blocks into the new project

1. Now you need to import Function Blocks in the new project. For this example, you will import all Function Blocks. You

can also import individual Function Blocks.

To do this, right click on [Add-On Instructions] folder from [Controller Organizer], click [Import Add-On Instruction].
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-3 Controller SPEL_AOI
Contraller Tags
L3 Controller Fault Handler
L3 Powver-Up Handler
-5 Tasks
El% kainTask
E E'Ea MainPrograrm
Pararmeters and Local Tags
- B3 MainFoutine

=5 Mation Groups
00 Ungrouped Auces

=25 Data Types Lz} Mew Add-On Instruction...
L User-Defined [ Impnr‘t.ﬂ.dd-ﬂnInstructinn..)
o

%Strings
[ dd-On-Defin Cut
- Predefined Copy
- Module-Define [ paste

2. Navigate to ¥EpsonRC80¥Fieldbus¥FunctionBlockLibraries¥Allen-Bradley ,then select
“SPEL_AIL.L5X” file and click [Open].

? Import &dd-0On Instruction =N
C(l‘ < Windows7_0S(C) » EpsonRCT0 b Fieldbus b Ethereti? » [801] )« [43 ][ Scarch 400 »|
QOrganize ~ New folder =~ 0 @

P + Name ’ Date modified e Size o
B Desktop 7] EpsanEtherietlp L5¥ TN AIIPM LK File 13 KE H
] Recent Places 1] SPEL_Abave.LsX TIN5 P LK File 28 KB

7] SPEL_Aceel L5 TSP LK File 20 KB

4 Libraries 7] SPEL Accels,L5X T/23/2000 425 PR LK File KR
[ pocuments 7| (2] speL_ainLsx) /232020 475 P LK File 565 KB|
o Music ] SPEL Are Lo /232020 415 P LSX File 19 KB
[&] Pirtures 1] SPEL_BrezLsx TIN5 PN LK File 19 KB
B videos 1] SPEL_ArehGetLsx TIN5 P LK File 3L KB

|| 7] SPEL_AvchSetl5) TSP LK File 3L KB

1% Computer 7] SPEL_BaseGet 15X T/23/2000 425 PR LK File 50 KR
£ windows7_03 (C 7] SPEL BaseSetL5x TIN5 P L File 49 KR
3 DAD R Drive (F: 7] SPEL Below.L5X /2672020 BLLAM LK File 5 KB
o Lenovo Recover, = ] SPEL_CPOFFLSX 1202 LIS P LK File mKE T

File name: SPEL_AILLSX ~ [LogixDesigner XML Files (5% ~
([ open [+])[ concel |

3. The dialog below is displayed. Check to make sure that there are no errors, then click [OK].
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] Import Canfiguration - SPEL_AJLLSX

Find: + B8 [EndReplace
Find Within: Final Name
Import Content:
B Add-On Instructions Configure Add-On Instructions

Imported Instructions: 60 selected, 0 others

(i) Instructions and ather references il be
i 55 configured in the References foldars

oK Cancel

4. Now you should see the list of all Function Blocks in the project.

Controller Organizer ~ 01X
- L. Power-Up Handler -
=45 Tasks

558 MainTask
Ea hainPrograrm [
i Pararneters and Local Tags
: - Eij MainRoutine :
.7 Unscheduled
-5 Motion Groups
| Ungrouped Axes
=3 Add-On Instructions
-5 SPEL_Sbowve
-8 SPEL_Accel
- [15} SPEL_Accels
-5 SPEL_&rc
(7 SPEL_frc3
73 SPEL_ArchiGet
- [z} SPEL_ArchSet
-7z} SPEL_BaseiGet
-5} SPEL_BaseSet
- [92} SPEL_Belowy
ZPEL_CPOff
-5} SPEL_CPOn
- [z} SPEL_ExecCrnd
- [z} SPEL_FineGet
-[12} SPEL_FineSet

.. .1.1 1

—

5. Now you can create a program.

i. Expand [MainProgram], then double click on [MainRoutine].

ii. Click the [Favorites] tab to add five extra rungs. While selecting rungs 0, 2, and 4, click "Examine On" and "Output

Energize."

ii. Click the [Add-On] tab.
= While selecting rungl, click "SPEL _Init."
= While selecting rung3, click "SPEL_MotorOn."
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= While selecting rung5, click "SPEL_MotorOff."

Offline 0. F RUN W | Path: | <none> ~|
Mo Forces .| FOK q} . )
=i [
Mo Edite a C :E;an Starage (  SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPRL
< b ‘ Favorites “ Add-On k Alarms L Bt A Timer/Courter A
Controller Organizer - 0 X He G5 E5 E3 @B o b ¥| o>
=5 Controller Manual TestDolf = s -
; & Controller Tags ) = -
--[ Controller Fault Handler o @ BE L
Lok [ Power-Up Handler —
|_| {ﬂ Tasks ) Initislize the SPEL A lib...
|_| % hainTask ) SPEL_Init ? @ —CInCyele
5 d
i 'e;h;alnprogram e kcd = Dore e
& Parameters and|Lc Extinputs ?
Ext Ermon
L B MainRoutine ) = En-c:g::ms ‘ s
¢ L Unscheduled ErCodel ‘?‘?
=453 Motion Groups -
- [E Ungrouped Axes 5 7 )
(455 Add-On Instructions : @ 3 r PR
B - C hd
. -3 SPEL_Above
(22 SPEL_Accel P ——SPEL Mtor0n
ums ol miotors on. B
& (i3 SPEL_Accels SPEL_htorOn 2 ) Heintyeten—
(12l SPEL_Are St A P
m SPEL_Arc3 Edlnputs = one
- (75 SPEL_ArchGet Ealupus o [Ee—
! ade »
SPEL_SwrchSet ErCode? "
{i5} SPEL_BaseGet
(- (=} SPEL_BaseSet
(15 SPEL_Below ? i
: E L
(-2 SPEL_CPOFf ¢ @ 3 <>—
- ({5 SPEL_CPOn SPEL_Metor0ff
&I [E SPEL_Exechd 5 @ Tums robot motors off.
(- (0 SPEL_FineGet Mo e
- SPEL_FineSet el 7T [Rbemea—
: . nputs 7
[ SPEL_Flip ExtOutputs ? cErer—
-5} SPEL_Go b =
[-[5} SPEL_In o _
(- (5} SPEL InertiaGet
(-5} SPEL InertiaSet
o (171 SDEL Twit Ed)

6. In rung 0, double click at [?] of “Examine On”, type in the name of the variable. In this case we will use “InitSwitch”.
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Mew Parameter or Tag

=]

Name: It S witchl Create | w
Dezcription: Ji
Usage: 7 [Lu:u:al Tag v] )

Tupe: [ Base * | | Connectian...

Alias Far:

Diata Tope: EOOL D

Parameter

Connechon;

Scope: (% MainProgram -
Esternal | Read/wiite -]
Arooess

Style: [ Decimal i ]

7. Do the same step as above, in rung 0, double click on [?] of the “Output Energize”, and type “InitCoil”.

8. Right click on [InitSwitch], click on [New

(] }—W Mew "InitSwiteh"

“InitSwitch”], then click [Create], as shown below.

9. Create new variable “InitCoil” same method used in “InitSwitch”.

10. Do same steps in 6 for rung 2 and 4 to create new variables. Use variable name “MotorOnSwitch”, “MotorOnCoil” for
rung 2, and “MotorOffSwitch”, “MotorOffCoil” for rung 4.

11. Now we configure SPEL _Init Function Block inputs.

i. Inside “SPEL _Init” block, click [?] to the right of [SPE _Init], and type “Init”.

oy

i

. Right click on [Init], choose [New “Init”], then click [Create].

“Init” will be the name of the structure

SPEL It
—— Initialize the SPEL A0l lib...
SPEL_Init | = e L
Start ’| Tewne "Trit"
i

Est Input= E I
ExtOutputs J c'ﬁ';. Cut Instruction
ErCode! "By Copylnstruction
ErCadel 71 it

_____ Paste

that holds all internal variable of “SPEL_Init” Function Block.

iii. Click [?] next to “Start”, type “InitCoil”, you do not need to create a new variable.

iv. Click [?] next to [ExtInputs], type “Ep’

’, it will auto populate, press [Enter].
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Initialize the SPEL
A0 library.
SPEL_Init
—— Initialize the SPEL A01 lib...
SPEL_Init Init ] 0 InCyele
Start Init Coil
0 & I Do 37—
Estinputz  EpSiiHl
Bt Output= . I Brror 3 —
ErCodel 0+
ErCodel 0«

v. Do same step to [ExtOutputs]. “SPEL _Init” is now configured and the rung lines should change from red to blue.
vi. Do the same steps as in 11-1 to 11-2 for rung 3 and 5. Choose “MotorOn” for rung 3, “MotorOff” for rung 5.
vii. Do the same steps as in 11-3 for rung 3 and 5. Use “MotorOnCoil” for rung 3, “MotorOffCoil” for rung 5.
12. The program is now complete. Save the project.

13. Click the down arrow right to [Path] to choose communication path with controller.

] <none: ( 'DE] rote Consaole]
4 | Select Recent Communications Path @
P NS (Cotoller_Path |
ot bimTest  USB\1G
o Upload...

In this example I am using USB to connect my PC to the PLC controller.

14. Double click on “USB” to close the window, then click [Download] in the next window to transfer program to PLC
controller.

Connected Ta Go Online
Options :General Date/Time | Major Faults | Minar Faults [ Project [ Monvolatile Memaql.l

Condition:  The open project doesn't match the project in the controller.

Connected Controller:
Controller Hame;  JimTest
Controller Type:  5065-L320ER CompactLogis™ 5380 Controller
Comm Path: USENIE
Senal Murnber:  BOCRCEFY
Security: Mo Protection
Offline Project:
Controller Hame:  ManualT estDolf
Controller Type:  5065-L320ER CompactLogis™ 5380 Controller

File: ... SERYDocumentsyStudio S0004Projects\ManualT estD ol ACD
Seral Mumber:  <none»
Security: Ma Pratection

| Download | [ SeleciFie.. | [

15. Click [Yes] in the next window if prompted to change PLC into “Remote Run” mode, like shown below.
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Logix Designer {22

J l: Done downloading. Change controller rmode back to Rernote Run?

| Yes | ’ Mo

16. PLC now in run mode and program is ready to be executed.

Rem Run B0 M RunMods W | i 15BN 6 ~| &
= »_| [ Controller OK Q i
|

— I—Enemy Starage Ok 4 SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL  SPEL

Mo Forces

No Edits W /0 0k Baz Bas  Bel CP  CP  Exe Fine Fine Flio Go  In her  Iner it W Joa
...................................... I 4+ Favorfes b Add-On A Alarms £ Bt £ TimeriCounter A InpubiOutput £ Compare £
Controller Organizer -~ I X Ly SR —

| 3 B3 BB ebcdab.. - | k>

=3 Controller ManualTestDolf  »
Controller Tags
.3 Controller Fault Handler

A WX WK Y Wk 6

.3 Power-Up Handler Init Switch Init Coil
=53 Tasks o — F —
£1.58 MainTask
g ?a MainD Tnftialize the SPEL
- anrrogram AD library.
Parameters and Li —
MiainRouti 1 Initialize the $PEL A0 libr...
; alnhoutine SPEL_Init Init (o) | InCyele—-
[Z7 Unscheduled Start Init Casil
D& |{Doned—

m

=55 Mation Groups Extinputs  Epson:l
3 Ungrouped fuwes ExtOutputs  Epsen:( [ Erorz—
. ErCodel D&
=453 Add-On Instructions ErCode ne
(35 SPEL_Above
(I3 SPEL_Accel
SPEL_Accels hibator OnSuitch Wotir On Coil
T
(7 SPEL_Are 2 1k ?
(7 SPEL_Arc3 Tums robat motors
(33 SPEL_AvrchiGet on.
PEL_hiatori:
L2 SPEL_ArchSet S ] Tums robot mators on.
SPEL_BaseGet ;PEL_moromr‘.mMEtoEor_: ) Inyele 3—
[ SPEL_DaseSet A ortin el
_ e [{Donen—
(5} SPEL_Below ExtInputs Epson:|

ExtOutputs  Epson:0 o Emarn—
SPEL_CPOff ETCodel e
(I3} SPEL_CPOR ErCade? 0e

{73 SPEL_ExecCmd
{35 SPEL_FineGet

. Mdator0ff Switch hatorOf1 Coil
@y ' L —
= _Flip
{33 SPEL_Gao Tums robet maters
(2 SPEL_In off.

PEL_hotorQf

(5} SPEL _InertiatGet 5 Tums rabet mators off

(75} SPEL_InertiaSet SPEL Motor0ff Matar0ff () [{InCyele—
Start Motor 0 Coil
[z} SPEL Init be  |cbone

SPEL_Imii :gpms E.E:pson:ol P
utputs son: r
(3 SPEL_Jog ErCode! e

&} SPEL Jump ErCode? 0e
(2 SPEL Jurnp3
(13 SPEL_Lefty

SPEL_LimZ (End}
{35 SPEL_Local Get

5.2 Creating a PLC Project using CODESYS

5.2.1 Procedure to Create a Project

G- - - - - - - - e e - B - - B - - B B R - - - - B B

In Epson RC+ 8.0 or later, a CODESY'S Function Blocks library is installed in the following folder:
\EpsonRC80\Fieldbus\FunctionBlockLibraries\CODESYS
In this section, we will show how to create a simple example program to turn robot motors on and off.

1. First, create a new project.

i. Start the CODESYS, then click [New Project].
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s copesvys
File Edit View Project Build Online Debug Tools Window Help
BEFE & >~ BRRX|ALLHKSIN AN |- O

] Start Page X

Basic operations

@ Open Project...

Open Project from PLC...

ii. Select [Projects]-[Standard project]. Enter a project name and save location, then click [OK].

Categories Templates
r—
o Likrzrics He
3 Projects ﬁ

Empty project HMI project Standard project

Standard project
with Applicatio...

A project containing one device, one application, and an empty implementation for PLC_PRG

Name Untitled1
Location - E]

iii. Select the appropriate device and [Ladder Logic Diagram] and click [OK].

HE You are about to create a new standard project. This wizard will create the following
= objects within this project:

- One programmable device as specified below
- & program PLC_PRG in the language specified below
- & cyclic task which calls PLC_PRG

- & reference to the newest version of the Standard library currently installed.

BLC_PRGin |Ladder Logic Diagram (LD)

-

[gevice [C{IEYS Control Win V3 x84 (35 - Smart Software Solutions GmbH) VD
J

iv. You have just created a new empty project.

e
File Edit View Project Build Online Debug Tools Window Help ¢

BFEHS oo L BX|(@AGMASA AN %3+ (7 | ¥4 | Application [Device: PLC Logic] ~ ©F @ ) w W |[= 5= 2= v &

=

Devices - 3 X TodBox  ~ B X
=3 uhoteds =
=~(@ Device (CODESYS Control Win V3 x64)
= B pLcLogic
=€ Application
i) Liary Mansger
) pic_pre bra)

=8 Tesk Configuration
=g MainTask (IEC-Tasks)
8] pc_prG

2. Now you need to import a CODESY'S Function Blocks library in the new project.
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i. Double click [Library Manager].

Then, click [Library Repository].

» Untitled.project” - CODESYS =8 el =5
File Edit View Project Libraries Build Online Debug Tools Window Help A\ d
NEHE & o X |dh S N My [3" | | Application [Device: PLC Logic] ~ ©F » m X[ 5
Devices v 3 x B TSERIES Slave |l EtherCAT Master_SoftMotion [l Device #7_tibrary Mananer w v  ToolBox v 3 X
Untitled1 [EBAdd Library 3 Delete Library | ' Properties 5 Details | 5] Placeholders ({ i Library Repository | N
(@ Device (CODESYS Control Win V3 x64) Name: o Nemespace  *
=81 PLc Logic # AR EcaE |
= £} Aoplication

] PLC_PRG (PRG)
= {8 Task Configuration
& EtherCAT Task (EC-Tasks)
=& MainTask (IEC-Tasks)

&) pic_pre

ii. Click [Install].

m Library Repository

== [(Miscellaneous)
Application

Group by category

*
Location | System w~ Edit Locations...
(C:\ProgramData\CODESYS WManaged Libraries)
Installed libraries: nstall...
Company | {All companies) ~

Uninstall

Export...

Find...
Details. ..
Trust Certificate

Dependencies...

Library Profiles...

Close

iii. Select the “SPEL_Library.compiled-library” file provided by Epson and click [Open].

The fileis in \EpsonRC80\Fieldbus\FunctionBlockLibraries\CODESYS folder.
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m Select Library

Organize = Mew folder f== -

+r2 MName
L D SPEL_Library.compiled-library
= F
0 Th

" E

BC

[

J$r

Ho

=/ F
By

Date modified Type

2021/03/04 23:56 COMPILED-LIB

a

File name: | SPEL Library.compiled-library

(o=

“— v <« Fieldbus » FunctionBlockLibraries » CODESYS v @ SearchC... 0

v| Compiled library files (*.compil ~

X

o @
Size

ncel

iv. Make sure that there is “SPEL Library” in [Miscellaneous].

| Library Re

Location | System w~ Edit Locations...
(C:¥ProgramData¥CODESYS¥Managed Libraries)
Installed libraries: nstall...
Compan All companies ~
pany |{ panies) Uninstall
(Miscellaneous) "
; ) Export...
= . SPEL Library  Seiko Epson Comporation
IR
Application
Docs
Intern
System
Find...
Use Cases
Details. ..
Trust Certificate
“] Group by catego
Bl o Dependencies...
Library Profiles... Close
v. Click [Add Library] in [Library Manager].
@ Untitled!.project* - CODESYS [E=R =
Fle Edt View Project Libraries Buld Online Debug Tools Window Help A ¢
PDEE@ o S BREX|BGAE R A S « (7 | | Application [Device: PLC Logic] = ©§ & ) w % | .
T x| reeRiEs Save [f] EtherCAT Master_SoftMoton (| Device ' fffj Library Manager x|+ ~ 3 x
Lntted! EAddmevv\’f Delete Library | Properties 2 Details | 5] Placeholders (i Library Repository
[ Device (CODESYS Control Win V3 x64) Name Namespace  *
= Bl pcioge 35 LICENSE
BPlog

¥ PLC_PRG (PRG)
= & Task Confiquration
@ EtherCAT Task (IEC-Tasks)
=-§B MairTask (IEC-Tasks)
PLC_PRG

0 Ghandard = Srandard T & 18 0 fSuetem)

i ]

]

vi. Select [SPEL Library], then click [OK].
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Add Library

String for a fulltext search...

Use Cases

(Miscellaneous)

Company

(L |SPEL Library

Seiko Epson Corporation

vii. Function Blocks are installed.

File Edit View Project Libraries Build Online Debug Tools Window Help
B &l = & LXK (ML M 9 - [T | #¥ | Application [Device: PLC Logic] ~ ©§
Devices > 3 X (i) Library Manager x
=) Unbitled! = || (€8 Add Library < Delete Library | f Properties

= [{) Device (CODESYS Control Win V3 x64) Name
=2 PLC Logic N
= £} Application .2

i) Library Manager
¥ pLc_PrG (PRG)
=-{@ Task Configuration
= ¢ MainTask (IEC-Tasks),
&) pLC_PRG

3. Then, create a program.

73 Details | 5] Placeholders | fff] Library Repository @ Icon legend...

+

+

+

=

SPEL Library, 1.0. 1 (Seiko Epson Corporation)
| Standard = Standard, 3.5.15.0 (System)
Standard = Standard, 3.5.15.0 (System)

Namespace

rd

SPEL_Library

Standard
Standard

Effective version

1.0.1
3.5.15.0
3.5.15.0

-
=
L
-
el

SPEL Library, 1.0.1 (Seko Epson Corporation)
@ RemoteControlvariableGlobal
SPEL_Above

SPEL_Accel

SPEL_AccelS

SPEL_Arc

SPEL_Arc3

SPEL_ArchGet
SPEL_ArchSet
SPEL_BaseGet
SPEL_BaseSet

[5] sPEL_Below

i. Double click [PLC_PRG] to display the program screen.

Then, drag and drop three [Box] to the program screen.

{ TnputsOutputs | Graphical D

FUNCTION_BLOCK SPEL_Above

Name

]
b
"»
"9
"»

Ld
"®

Start
Point
Done
InCyde
Error
ErrCodel
ErrCode2

Type Inherited f
BOOL
UINT
BOOL
BOOL
BOOL
UINT
UINT
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File Edit View Project FBD/D/AL Bulld Online Debug Tools Window Help Y
B HEIS o = $ BEX (MM R 97 MR i3 5| # | Application [Device: PLCLogic] = O & ) m R [[Z5=2= = & o
[ o [-m cr e 00 a0 08 4% 4 o g0 W F T > = o Y |0 B E BT A9

Devices. - X {0 Lbrary Manager [ PLC_PRG x ~ || TeoBox v 2 X
= 5 Untiteds - 1|  PROGRAM ELC_ERG ~ General
= [ Device (CODESYS Control Win V3 x64) I var o
= 8l pLcLoge 3| EDVAR
=} Application FE Ry
[l i Assignment
-+ Jump
=& Iask Lonnouraton w1 Return
=8 MainTask (IEC-Tasks) | Input
&) PLc_RRG = 2a ~t Branch
22 B Execute
L = Boolean Operators

& AND (2 Inputs)
4 AND (3 Inputs)
- F OR (2 Inputs)

H OR (3 Inputs)

I X0R (2 Inputs)
Math Operators
Other Operators
Function Blocks
Ladder Elements

g > [NEECFTE
|5 Devices POUs < >

[E Messages - Total 12 error(s), 0 waming (s), 0 message(s)|

[ ToolBox | X Notificatons | B Properties | ] Visualization ToolBox

Last build: @ 0 ® 0 Precampile @ [ Froject user: (nobody) (5]

ii. Click [???] in Box.
Then, click [...] next to [??7].

: 222
229

B
B
B

R

=
=
3

iii. Select [SPEL _Init] from the list of the Function Blocks, then click [OK].

Input Assistant
Text Search | Categories
Function blocks a Name Type Origin ol
Module Calls +-{} DED Library CAA Device Disgnose,
Keywords +- {} TIoDrvEthercatib Library TODrvEtherCAT, T
Conversion Operators = {} |SPEL_Library Library SPEL Library, 1.0.0
SPEL_Above -' S ;
SPEL_Accel
SPEL_Accels
SPEL_Arc 7
SPEL_Arc3 FLINCTTON_BLOCK
SPEL_ArchGet
SPEL_Archset
[ S -
[ SPEL_Init FLINCTTON BLOCK SPEL Library, 1.0.0 (Seko Eoson ... ]
Structured view

Insert with arguments Inzert with namespace prefix
Documentation

e

iv. The name of the Function Block is displayed.

Press the [Enter] key.

35



Epson RC+ 8.0 Option PLC Function Blocks

Rev.2

1 339

i
a
td

3
w3
3

SPEL Init [L..)

v. The inputs/outputs of the Function Block are displayed.

Press the [Enter] key.

SPEL Init 0 [...]
SPEL_Init

vi. Auto declare screen is displayed.

Click [OK].

Starc Done ———
InCycle— 2727

Exrror —

ErrCodel — 7

ErrCode2 — 277

=3
=3
=3

5 ]
s )
s

Auto Declare

Scope Name
[var | sPEL_mit 0

Object Initialization
[PLC_PRG [Appiication] -

Flags Comment
[C] comsTanT

[CIreTAIN

[]PERSISTENT

Type
SPEL_Init -

Address

i OK ] [ Cancel

vii. A variable is added automatically.

@ Untitled1.project* - CODESYS

il e £F 4+ G+ 4F 4% iF WV W@ ap
Devices v 3 X
= [3) Untited1 -
= (@) Device (CODESYS Control Win v3 x64) | =
= 80 PLC Logic
= £ Application

] pLC_PRG (PRG)
= ([ Task Configuration
=& MainTask (IEC-Tasks)
&) rLc_PrG

.IJ Library Manager —

Eile Edit View Project FBD/LD/IL Build Online Debug Tools Window Help
N d & o o L, X | ¢ A5

FETETE> ® o Y| @8 H|F

i) Library Manager 4 PLC_PRG X
1 PROGRAM PLC_FRG

) ﬁ‘; I B’ B 2 _‘r [#¥ | Application [Device:

2 VAR
3 ( seEL_Init 0: SPEL_Init; )
4|  END_VAR
k- SPEL_Init_0
222 SPEL Init
H ﬂ Start Done
InCycle
Error
ErrCodel
ErrCode2

— 222
— 777
=222

— 777

viii. Click [???] of the a contact (blue frame in the figure above) connected to Start.

Then, enter a name of this contact. In this case we will use, “Start_Init_0”.

Then, press [Enter] key.

36



Epson RC+ 8.0 Option PLC Function Blocks Rev.2

1 SPEL_Init 0
Start_Init__[l <=« 2], Init
11 Start Done

InCycle— 2?27
Error —?7?
ErrxCodel — 777
ErrCode2 — 777

ix. Auto declare screen is displayed. Click [OK].

Auto Declare

Scope Name Type

[var | sttt o BOOL -
Object Initialization Address

[PLc_PRE [Application] - (]

Flags Comment

[l consTanT

[CIRETAIN
[]PERSISTENT il

i OK ] [ Cancel

X. A variable is added automatically.

@Y Untitled1.project* - CODESYS

File Edit View Project FBD/LD/IL Build Online Debug Jools Window Help

BFHE & v o A X MEAE N g £+ 3" | ¥ | Application [Device:
h -k € €+ 00 AF 4+ AF ¥ o AnilFEFTEH - 2 H HE E F £ 1
Devices -2 x i) Lbrary Manager i PLC_PRG X
=) Untitied1 - B 2 VAR 7 7
= (@ Device (CODESYS Control Win V3 x64) 3 SPEL Init 0: SPEL Init;
=& pLc Logic .
= O Application
E
gﬂ Library Manage 1 SPEL_Init_0
] PLC.PRGPRE) [SEart_Tait_o) SPEL_Init

= ﬁ Task Configuration
= & MainTask (IEC-Tasks)
&] pLc_PRG

I]— Start Done

InCycle [~ 227
Error— 22?
ErrCodel [~ 22?
ErrCode2 [— 227

xi. Follow the same procedure to change all [???] as follows.
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1 SPEL Init 0
Starc_Inic_0 SPEL Init
ﬂ ﬂ Start Done

InCycle —InCycle_Init_0
Error —Error_Init_0
ErrCodel —ErrCodel _Init 0
ErrCode2 —ErrCode2_Init 0

2 SPEL_MotorOn_0
Start_MotorOn_0 SPEL MotorOn
I Start Done
InCycle — InCycle MotorOn_0O
Error —Error_MotorOn O
ErrCodel —ErrCodel MotorOn_0
ErrCode2 —ErrCode2 MotorOn_0
""""""""" 3 SPEL_MoterOff_0
Start_MotorQff 0 SPEL MotorOff
Il Start Done
InCycle — InCycle_ MotorOff 0

ErrCodel
ErrCode2

Error —Error MotorOff 0
~ErrCodel MotorOff 0
~ErrCode2 MotorOff 0

4. Then, prepare to connect with a robot.

—

ii.

. Right click [Device], then click [Add Device].

File Edit View Project Buld Onlne Debug Tools Window Help

TBE (@] 0 o b B B X[ H % R H B i T |8 | Appicoton Devoe: i Logy - 05 ) ) m K[z E g

&

4 PLC Logic | Bz
=) Appli [ paste
X Delete

Refactoring

Properties...

i3 Add Object
Add Folde

Edit Object
Edit Object with...

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV...

% Online Config Mode...

Reset Origin Device [Device]

=N R

&3

-

TooBox v R

Simulation

l:w,o—m,o-pw

Select [EtherCAT Master], then click [Add Device].

L _ I8 0 arroe [ A waminafcy | |
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fi AddD

Name |Eﬁ'1erCAT_Masher_1

Action

(® Append device Insert device Flug device (O Update device

|Sh’ing for a fulltext search | Vendor | <All vendors = ~
Name Vendor Version
-m Fieldbuses
+- cAN CANbus

= podh EtherCAT

3.5.15.3(
3.5.15.30 v

>

[ Group by category [ ] Display all versions(for experts anly) [ ] Display outdated versions

m Mame: EtherCAT Master -
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master
Version: 3.5.15.30 §
Order Number: =
Description: EtherCAT Master... y

Append selected device as last child of
Device

&  (You can select another target node inthe navigator while this window is open.)

Add Device I | Close

iii. “EtherCAT Master” is added.

Select [Tools], then click [Device Repository].

"w Untitled1.project* - CODESYS ===
File Edit View Project Build Online Debug | Tools | Window Help v
B & o o b B R X |éh %, %5 | )0 Package Mana [Device: PLC Logic] ~ @5 O ) w W ((=522="23 _
I | ihrary e B
= e — —

= [ thbteds
=~(@ Device (CODESYS Control Win V3 x64) W License Repository...
= B pLcLogic License Manager...
=€ Application Sapting
) Library Manager -
] PLC_PRG (PRG) Customize...
& @8 rask Confguraton Options...

Import and Export Options...
] Device Reader..

& EtherCAT_Task (EC-Tasks)
= MairTask (IEC-Tasks)

S o oo

(ﬂ EtherCAT Master_SoftMotion (EtherCAT Master SoftMotion) )

iv. Click [Install].

ﬁ

Location [SWWWY --] [ EditLacatinns...]
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions

String for a fulltext search Vendor: [mm Corporation .] Install...
Name Vendor  Version  Description '_ Uninsta
* Fieldbuses

v. Select the configuration file according to the robot to be used.
The configuration file is in the following folder:

\EpsonRC80\Fieldbus\EtherCAT

In this case we will select “EPSN_TSERIES ECT V2.3 for OMRON rev2.xml”, then click [Open].
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@ Install Device Description
« v <« EpsonRCT0 » Fieldbus » EtherCAT VN JY Search EtherCAT
Organize = Mew folder =~ [
o~ MName - Date modified Type
‘ D 2] EPSN_RCO0_ECT_V2.3_for_OMRON_rev2xml 2019/02/04 2:21 XML Document
@ D = EPSM_RCY00_ECT_V2.3_for_OMROM_rev2 xml XML Document
= P = EPSM_TSERIES_ECT_V2.3_for_OMROM_rev2xml XML Document
= Thi =] Epson RCS0_ECT revl.00.uml XML Document
o =] Epson RCTO0_ECT revl.00xml XML Document
Bl = Epson TSERIES_ECT revl.00uxml XML Document
D
Ep
4D
hw
= P
Bv
i [P
WL

File pame: | EPSM_TSERIES_ECT_V2.3_for OMROD ~ | EtherCAT XML Device descriptin ~

Cancel

x
o
7]

vi. The configuration file has been read and “TSERIES EtherCAT Slave” is displayed.

=¥ Device Repository

==

Location [Sysbem Repository '] [ Edit LBCEtiO”S---]

{C:\ProgramData\CODESYS\Devices)

Installed device descriptions

=-[_ SEIKO EPSOM Corporation
= [l Robot Contraller

I TSERIES EtherCAT Slave SEIKO EPSOM Corporation Re :

4| m | C

m_|

= €% C:¥EpsonRCT0¥Fieldbus¥Ether CAT¥EPSN_TSERIES_ECT_V2.3_for_OMRON_rev2.xml
¥ Device "TSERIES EtherCAT Slave”installed to device repository.

String for a fulltext search Vendor: [SE[KO EPSOM Corporation v] Install...
Name Vendor Vi = Uninstall

Close

vii. Right click [EtherCAT Master], then click [Add Device].
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Devices -
= untitled1
= Device (CODESYS Control Win V3 x54)
=B PC Logic
=} Application
D Library Manager
B pLC_PRG (PRG)
= Task Configuration
i EtherCAT Task (IEC Tasks)
=g MainTask (IEC-Tasks)

-

& pic PRG &

[ EtherCAT_Master_SoftMotion )therCAT Master SoftMotig
B Paste
% Delete

Refactoring »

Properties...
i Add Object
=) Add Folder...

INSert Lavice...

Scan For Devices...

Disable Device

Update Device...
[§ Edit Object

Edit Object with...

Edit IO mapping

Export mappings to CSV...

viii. Change “Vendor” to [SEIKO EPSON Corporation].

Select [TSERIES EtherCAT Slave], then click [Add Device].

S Devices POUs Import mappings from CSW...

(@ agoovce =

Name TSERIES_ Slave

= [ SEIKO EPSON Corporation
=2 Rohnt Controller

< 1 ]

|TSERIES EtherCAT Slave SEIKO EPSON Corporation Revision=16 00000001

Action
@ Append device () Insert device Plug device () Update device
String for & fulltext search Vendor ([SE.\KDE’SEN Corporation VD
Name Vendor Version
= [ Fieldbuses
=/ bt EtherCAT
V:ﬁ Slave

Group by category Display all versions (for experts only) Display outdated versions

B nName: TSERIES EtherCAT Slave -
Vendor: SEIKO EPSOM Corporation EI
Categories:
Version: Revision= 1600000001 §
Order Number: TSERIES Slave - =

Append selected device as last child of
EtherCAT Master_SoftMotion

&  (You can select another target node inthe navigator while this window is open.)

I Add Device ] [ Close

ix. Double click [TSERIES_Slave], then click [Process Datal.
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Devices * o X ] TSERIES Slave X
Linfitied1 [=]
General | Select the Outputs
m Device (CODESYS Control Win V3 x64) S ———
@1] PLC Logi Mame
= ogic
? Process Data ) [] 1621600 RxPDO(UST!
= u Application )
Startup P . Output Byte 0001
i) Library Manager LB i i
QOutput By
] pLepre GRS) EtherCAT I/0 Mapping Output By
= @ Task Configuration R
i Output By
% EtherCAT_Task (IEC-Tasks) EtherCAT IEC Objects -
Output Byl
=8 MairTask (IEC-Tasks
= a ) Status Output B
] pLC_PRG )
Output By
= ﬁ EtherCAT Master SoftMotion (EtherCAT Master Information ot B
Output Byl

L] |TSERIE5_SIave (TSERIES EtherCAT Slave)

Qutput By

|
x. Have the check boxes the same as the image below.
Use “32byte” to communicate with controllers.

(Before using, match the number of inputs/outputs bytes of the Fieldbus slave with setting values.)

@ Untitled1.project® - CODESYS
File Edit View Project Build Online Debug Tools Window Help

SeHE &l o [ Ry R ~ - (1" | % | Application [Device: PLC Logic] ~ ©f » m |0
D, o X B TSERIES Slave X St
Lntiteds [T
General | select the outputs [ select the mputs
[ oevice (coo)
“ Narma Tuna II Nama Tune
= 80 e Logit| | process Data o
o [16#1600 RxPDO(USINT32byte) ) v[16#1A00 TxPDO(USINT32Zbyte)
=Gk Apg
fip( | Seertup Perameters st bt v peeer
] Output Byte 0002 USINT Input Byte 0002 USINT
]
@ EtherCAT [/O Mapping Output Byte 0003 USINT Input Byte 0003 USINT
Output Byte 0004 USINT Input Byte 0004 USINT
EtherCAT IEC Objects
Output Byte 0005 USINT Input Byte 0005 USINT
Status Output Byte 0006 USINT Input Byte 0006 USINT
Output Byte 0007 USINT Input Byte 0007 USINT
= (1) EtherCA
0 ether S Output Byte 0008 USINT Input Byte 0008 USINT
. TSER Aibaib Duba ARAG nemar Tamib Duba ARAE nemT
(| 16#1603 RxPDO(USINT128byte /256byte) |r 16#1A03 TxPDO(USINT128byte/256byte)
‘L 16#1604 RxPDO(USINT128byte/256byte) ‘L 16#1A04 TxPDO(USINT128byte/256byte)
|| « il 3 ‘ I| s o ‘

5. Execute Function Blocks.
i. Right click the PLC on the PC task bar or system tray, then click [Start PLC].

Check that the PLC display has changed.

( strpLc )
Stop PLC

Exit PLC Contral

About...

ii. Double click [Device], then click [Communication Settings] - [Scan Network].
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» Untitled1.project* - CODESYS
Eile Edit View Project Build

Online Debug Tools Window Help

= dE & a2 A g 7 3+ (37| ¥4 | Application [Device: PLC Logic] - @8 » =
| Devices - o X [-l_ﬁ PLC_FRG [l EtherCAT Master_SoftMotion [ Device x Ml TSERIES Slave -
B Untitledt =, -
i i Scan Network... |) Gateway +  Device ~
Eﬂ Device (CODESYS Control Win v3 164)) (Commumcatlon Settings )6 D way vice:
= [E]Y PLC Logic Applications
= £} Application o
@) Library Manager Backup and Restore
{9 pLc_PRG (PRG) o o ®
= [#8 Task Configuration e Gateway 3
% EtherCAT Task (IEC-Task | | Log
Gateway-1
= MainTask (IEC-Tasks) —
ings :
&) picre A gdres
= [ EtherCAT_Master_SoftMotion (Etherd]| | pLC Shell Port:
o
B TSERIES Slave (TSERIES EtherCA 1217
Users and Grauns
iii. Select the displayed device, then click [OK].
Selact Device ==
Select the network path to the controller:
= gl Device Name:  ~ Scan Network
EPSON-RC
Device Address:
0301.4055 E
Block driver:
uoP
Encrypted
Communication:
ITLS supparted
Number of
ichannels:
4
'Serial number:  _
iv. Check that the color of device has changed to green.
Scan Network... | Gateway ~ Device -
.
—_— [ ] .
Gateway
Gateway-1 - -
IP-Address: Device Name:
localhost EPSON-RC
v. Double click [EtherCAT Master], then click [General] - [Browse].
Select a network adapter to be used, then click [OK].
Devices > 3 x ‘ W PLc_PRG ] EtherCAT_Master SoftMotion x /(7] Device | Ml TSERIES Save |
B chtbleds =
- (7 Device (CODESYS Cantrol Win V3 x64) ' General ' 7] AutoconfigMaster/Slaves EtherCAT. ™
= [l PLcLogic Sync Unit Assignment EtherCAT NIC Setting
= €} Application
Log Destination address (MAC) |FF-FF-FF-FF-FFFF [¥] Broadeast  [] Enable redundancy

i) Library Manager
B pLC_PRG (PRG)
= [&g Task Configuration
% EtherCAT Task (IEC-Tas!
=g MainTask (IEC-Tasks)
) pLc_PRG

{ [f] EtherCAT Master_softMotion (Ether .

W] TSERIES_Slave (TSERIES EtherC

Source address (MAC)
EtherCAT I/0 Mapping
Network Name

EtherCAT IEC Objects @ Select network by MAC () Select network by name
Status 4 Distributed Clack | Options
Infarmation Cycle time 4000 H s

Gunr nffoat n 2l e

vi. Select [Build], then click [Build].

Check to make sure that there are no errors.
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® Untitled1.project™ - CODESYS
File Edit View Project | Build | Online Debug Tools Window Help

B E|& o o & e Bl FIL ) G- (5 | Appl
oo
= Generate code ————————— —
| Devices - ster_SoftMotion x | 7
- Generate runtime system files...
Untitied 1
[ Device (CODESYS Control Win V3 Clean AutoconfigMaster/S
= y Clean all
Bl PLC Logic erCAT NIC Setting

vii. Right-click [Application], then click [Add Object] - [Global Variable List...].

Devices > 3 X ’-I_ﬂ PLC_PRG | .ﬂ Library Manager : m EtherCAT_Maste
=) Untitled1 -
= [ Device (CODESYS Control Win ¥3 x General (A Autoconfig Master/Slaves
=B e anic
(0 a - STELT L LT EtherCAT NIC Setting
pplicats )
W) Libj oo == Destination address(MAC) Ff
PL Copy
Source address (MAC) E
= @ Taqf Paste
gx Delete Network Name d
- Select network by MAC
Refactoring 3 @ Select network by
=[ EtherCAT N2 Properties... 4 Distributed Clock
M reror
G‘._l Add Object ’ )ﬂ Alarm Configuration...
i) Add Folder.. o Application...
1" EditObject [ CCode Module..
Edit Object with... B®  Data Sources Manager...
% Login % DUT...
X X [ External File...
Delete application from device (
|@ Global Variable List... )
=
| Global Vanable List (tasklocal)... |
=9 o~

viii. Click the [Add] button.

Add Globkal Variable List x

Create anew global variable list
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ix. A global variable list is added.

Change “VAR_GLOBAL” to “VAR_CONFIG”.

Devices ~ 3 % | hf PLCPRG (i Library Manager
=3 Untitled? - 1
[ Device (CODESYS Control Win V3 x [ . VAR CONFIG
= Bl PLC Logic [ExD_vAR]
=} Application
@ o
i) Liorary Manager
A PLC_PRG (PRG)

A Tl B et

(=]

x. Select [Declarations], then click [Add All Instance Paths].

File Edit View Project | Declarations | Build Online Debug Tools
Q@ & v o« % B AddAllinstance Paths |

Devices ~ 3 X | b pcPrG i Library Manager
=3 Untitled1 - 1
[ Device (CODESYS Control Win V3 x [ f VAR_CONFIQ|

= PLC Logic

= o T .

xi. Change the currently set address to the address to be used.

An example for changing is the image below, refer to “4.2.2 Address to Use” and enter a proper address after “AT.

File Edit View Project Declarations Builkd Online Debug Tools Window Help

NEE @& -t RBEXANHRNLINTNN G T O, . R0
Devices * @ X M ACAG B0 Lbrary Manager [ [ EtherCAT Master | Ml RC700_Siave 9 Devee @ o x
= ) Unetied? v N
= (@ Device (CODESYS Conralwinvax| & 7|  VAR_CONFIG » )
= 80 rcosc y SPEL_Library.Remoteco VariableGlobal. IN_EXTCHMDG
= © Apphcation 5 e path of variable at
$on ¢ SeEL, Lmnt) RemoteControlVariableGlobal.IN_EXTRESPSET AT AIX0.1: BODL := FALSE:
D Loy Manager 7 Ge. ce path of variable at d
#) Pc_pRa (PR) SPEL ) hhruy RemoteControlVariableGlobal IN | EXICKDMWLI M\ X0.2: BOOL := FALSE;
= 8 Task Configuration 5 Ge. ce path of variable at mplets add
B EtherCAT Task (8 1 SPEL, L).bnry RemoteControlVariableGlobal.IN_EXTERROR AT
= & ManTask (EC-Tad Ly Generated ¢ path of variable at £
8 e 12 SPEL_Library ResoteCont rolVariableGiobal . OUT. !x'm::s:r AT Vax0.0:

/4 Ge. plete addres

ed instance path of variable at

SPEL_Library. RemoteControlVariableGlobal.OUT_EXTRESEGET AT AQX0.1: BODL :=
Generated instance path of variable at wplete address

SPEL_Library.RemoteControlVarisbleGlobal.OUT_EXTQRESET AT 10X0.2: BOOL t= F

= (@) EthercAT Master (EtherCAT M
W RC700_Slave (RC700 Ethed

SEEL, Llhruy RemoteControlVariableGlobal.IN_EXTRESP_WS AT &
Ganerated nce path of variable at

o nce path of varisble at
SPEL, Llnruv Rmr.ecan::oi\fnnmlemoml IN_| D(IRLSP W7 AT &
Generated instance path of variable at
34 SFEL_Library. R(mttCO'\tiUlVlnlbl!GlDbﬂ QUT, UlTDQ W0 AT l”ﬂ‘:
Generated i ce path of variable at e e
SPEL_Library.RemoteControlVariableGlobal.OUT ﬂﬂ'm

Generated instance path of variable at
SFEL_Library.| uemucan::ownnlmaﬁ-laml OUT, = WORD#!
Ganerated instance path of verisble at

SPEL_Library.RemoteControlVariableGlobal OUT_EXTCMD_W3 AT MQWd:

¢ SP!L Library. Rmuccnt:ownnbhﬁlobll QUT_EXTCHD_W7 AT WQWE: WORD 1= WORD#OZ

xii. Select [Online], then click [Login].
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® Untitledl.project* - CODESYS

File Edit View Project Build | Online | Debug  Tools  Window  Help

VEEH S >~ 4 2B (|0§ Login A+ |)ioe
¥ Logout Curi+ro
Create Boot Application =
|Dewo&s - 3 X‘ vice
Download

Bl Lnsteds ]

xiii. Select [Debug], then click [Start].

@ Untitled1.project™ - CODESYS

File Edit View Project Build Online | Debua | Tools Window _ Helo

Bed & - ~ % BR aa 25 () Start F5 |)n [Devit
m Swp BRI

Single Cycle Ctrl+Fs =

[ Devices * & x|| ff rcrrs ] TSERIES

Untitied't A4 Wl New Breakpoint...
45 [H Device fconnected] fcd I General M MNew Data Breakpoint...

xiv. Check that the green cycle is

displayed on the left of “TSERIES Slave”.

Double-click the a contact of SPEL _Init, then “[TRUE]” is displayed.

Then, right-click anywhere and click [Write All Values of ‘Device.Application’] to write values.

Devices - B X
=) Untitied
= (1) pevice [connected] (CODESYS Control Win
= B rLCLogic
= £ Application [run]

) Library Manager
[ pLc_PRG (PRG)
= (& Task Configuration
%3 EtherCAT_Task (IEC-Task
=3 MainTask (IEC Tasks)
&) pic_pra
=4 [ EtherCAT_Master_SoftMotion (EtherC:
| TSERIES Slave (TSERIES EtherCA

._ (] EtherCAT_Master_SoftMotion

hf] PLC_PRG x |l TSERIES Slave []_Device
Device Application.PLC_PRG

SPEL_Init_0

SPEL_Init

Copy o
| Paste 2 [
> Delete
Browse L
Start_| il New Breakpoint...
Toggle Breakpoint

Run to Cursor
Set next Statement

| write All values of 'Device.Application’ |

FOICE AIl VOIUES O UevICe.ApPICation

Start Unforce All Values of 'Device.Application’

Display Mode y ——
—rlotorOff_0

T Y ™ T

xv. When the Function Block execution is finished, Done changes to TRUE.

Follow the same procedure to execute SPEL_MotorOn and SPEL_MotorOff.

R
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& Untitled1.project* - CODESYS

Eile Edit View Project FBD/LD/IL Build Online Debug Tool

e == [ R LR I B | AEE [ | Applicaticn [Device: PLC Logic] -
AR = ] 11 i EE  ReT 4 T
Devices -~ B X (] EtherCAT_Master_SoftMotion fif] PLC_PRG x Ml TSERIES Slave [f] Device
=3 Untitled! b4l  DeviceApplication.PLC_PRG
= [ Device [connected] (CODESYS Control Win SPEL Init 0 -
=-El PLC Logic Start_Init_0 spE_L 1,,1;
L. () Rppbianom ] I I Start  Done rejipi—
i Uibrery Manager InCycle = InCycle Init 0
Error M Errcr_Init 0
PLC_PRG (PRG) ErrCodel - ErrCodel_Init_0
= {# Task Configuration ErrCode2 —ErrCode2_Init_0
5 EtherCAT _Task (IEC-Tas!
=235 MainTask (IEC-Tasks) SEEL MotorOn 0
8 pLC_FRG Start_Motorfn_0 SPEL MotorOn
=3 [ EtherCAT_Master_SoftMotion (Etherc Ll start — Done —EEIR—

1 [

] TSERIES_Slave (TSERIES EtherCA

s Window Help

InCycle = InCycle MotorCn_0

Error [~ Error_MotorOn_0
ErrCodel [~ErrCodel_MotorOn_0

ErrCode2 - ErrCode2_MotorOn_0

SPEL_MotorOfEf_0
SPEL MotorOff

.

Start Dene —jg—--—-—-—-——
InCycle = InCycle_MotorOff_0 S

Error m=Error_MotorOff_0 [EXE

ErrCodel - ErrCodel MotorOff

ErrCode2 —ErrCodeZ_MotorOff 0

& |+l | 1w00% &)=
L3

E=S =8 =

- Gene

W

oW o Eow
o
=3
=
1]

< r

“ D T Cross Reference List T x
5 Devices |} PoUs B R
[E1 Messages - Total 0 error(s), 0 warning s}, 64 message(s)|

Tz royms B E0E0 Rl [0 Program loaded Program unchanged Project user: (nobody) q

5.2.2 Address to Use

# KEY POINTS

You cannot use the same address as other devices. Beware of “Duplicating Addresses” in a PLC project.

In VAR _CONFIG, allocations for Robot Controller are as shown below.

Variable name on library

Allocation for robot

Bit number on robot

In_ExtCmdGet Oth Bit of Byte0 (Slave output) 512
In_ExtRespSet 1st Bit of Byte0 (Slave output) 513
In_ExtCmdResult 2nd Bit of Byte0 (Slave output) 514
In_ExtError 3rd Bit of Byte0 (Slave output) 515

In_ExtResp WO

Byte2 and Byte3

(Slave output) 528-543

In_ExtResp W1

Byte4 and Byte5

(Slave output) 544-559

In_ExtResp W2

Byte6 and Byte7

(Slave output) 560-575

In_ExtResp W3

Byte8 and Byte9

(Slave output) 576-591

In_ExtResp W4

Byte10 and Bytell

(Slave output) 592-607

In_ExtResp W5

Bytel2 and Bytel3

(Slave output) 608-623

In_ExtResp W6

Byte14 and Bytel5

(Slave output) 624-639

In_ExtResp W7

Bytel6 and Bytel7

(Slave output) 640-655

Out_ExtCmdSet

Oth Bit of Byte0

(Slave input) 512
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Variable name on library

Allocation for robot

Bit number on robot

Out_ExtRespGet

Ist Bit of ByteO

(Slave input) 513

Out_ExtCmdReset

2nd Bit of Byte0

(Slave input) 514

Out_ExtCmd WO

Byte2 and Byte3

(Slave input) 528-543

Out_ExtCmd W1

Byte4 and Byte5

(Slave input) 544-559

Out_ExtCmd W2

Byte6 and Byte7

(Slave input) 560-575

Out_ExtCmd W3

Byte8 and Byte9

(Slave input) 576-591

Out ExtCmd W4

Bytel0 and Bytell

(Slave input) 592-607

Out_ExtCmd W5

Bytel2 and Bytel3

(Slave input) 608-623

Out_ExtCmd W6

Byte14 and Bytel5

(Slave input) 624-639

Out ExtCmd W7

Bytel6 and Bytel7

(Slave input) 640-655

# KEY POINTS

The following “Static Addresses” are used in CODESYS Function Blocks included in RC+ 7.0 version 7.5.1. You
cannot change the address.

= |nput address: 0.0 ~ 31.7
= Qutput address: 0.0 ~ 31.7

Name Address | Allocation for robot
In_ExtCmdGet %IX0.0 | Oth Bit of Byte0
In_ExtRespSet %IX0.1 Ist Bit of Byte0
In_ExtCmdResult | %IX0.2 | 2nd Bit of Byte0
In_ExtError %IX0.3 | 3rd Bit of ByteO
In_ExtResp WO %IW1 Byte2, Byte3
In_ExtResp W1 %IW2 Byte4, Byte5
In ExtResp W2 %IW3 Byte6, Byte7
In_ExtResp W3 %IW4 Byte8, Byte9
In_ExtResp W4 %IWS5 Byte10, Bytell
In_ExtResp W5 %IW6 Bytel2, Bytel3
In_ExtResp W6 %IW7 Bytel4, Bytel5
In_ExtResp_W7 %IW8 Bytel6, Bytel7
Out_ExtCmdSet %QX0.0 | 0th Bit of ByteO
Out_ExtRespGet %QX0.1 | 1st Bit of ByteO
Out_ExtCmdReset | %QX0.2 | 2nd Bit of Byte0
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Name Address | Allocation for robot
Out ExtCmd WO | %QW1 Byte2, Byte3
Out_ExtCmd W1 | %QW2 Byte4, Byte5
Out_ExtCmd W2 | %QW3 Byte6, Byte7
Out ExtCmd W3 | %QW4 Byte8, Byte9
Out ExtCmd W4 | %QW5 Bytel0, Bytell
Out_ExtCmd W5 | %QW6 Bytel2, Bytel3
Out_ExtCmd W6 | %QW7 Bytel4, Bytel5
Out ExtCmd W7 | %QWS8 Bytel6, Bytel7
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6. Function Blocks Reference
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6.1 Function Blocks Reference

In this chapter each Function Block is described.

For Function Blocks operation in general, refer to the following:
Function Blocks General Operation

For each Function Block in the Operation section, there is also a referral to the corresponding SPEL+ command in the SPEL+
Language Reference manual which has more details about the command.

Each Function Block has a simple example.
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6.2 Function Blocks for Allen-Bradley

6.2.1 SPEL_Above

Description

Sets the elbow orientation of the specified point to Above.
Common inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
INT point number to set its orientation to ABOVE.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Elbow Statement"
Example

To set PO orientation to Above, set [Point] to “0”, as shown below.

Sels the ebhow
arientation of the
specified point 1o

ABOWE,

G PEL _Above
Sefz the elbow orentation ... e
SPEL_Abaowe  Above [ HOIRCyoks =
Sathbove

HCDome 3 —
i Errar —
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6.2.2 SPEL_Accel

Description

Sets the point to point acceleration and deceleration. Specifies the ratio (%) of the maximum acceleration/deceleration using an
integer equals to or greater than 1.

Common inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Accel
INT value of acceleration as percentage.
Decel
INT value of deceleration as percentage.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - Accel Statement"

Example

To set acceleration to 50% and deceleration to 50%, set [Accel] to “50” and [Decel] to “50”, as shown below.

Sets the poin to
point acceleration
and deceleration for
thes curment robod.
Accel and Decal
inputs are &
percantags
—&PEL_Accsl
Seds the point 10 point acc
SPEL_Aceel  Accel ) HORCyele—]

Start SetAcce!
O+  ={Dane)—

Accel 50
I={Error —

Dl 50

Exlirpads Epsorcl
ExiOutpids Epsond
ErrCodet O+
ErrCoce2 0+
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6.2.3 SPEL_AccelS

Description

Sets acceleration and deceleration. Specifies the value which is the actual acceleration/deceleration in linear or CP motion

(Unit: mm/secz).

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

Accel

REAL value of acceleration.

Decel

REAL value of deceleration.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual — AccelS Statement"

Example

To set acceleration to 100.200, deceleration to 200.100, set [Accel] to “100.200”, [Decel] to “200.100”, as shown below.

Start

Ao

Decel

SPEL_Accels
Sets linear motion acceberat...
SPEL_AccetS  Accels [

Seds linsar motion
acceleration and
decaleration.

Selaccals
e
100 200

200100

Extinpus Epsonl
EdOulpits  EpsenO

ErrCodet o+
ErrCode2 0+

={INCyche —

La(Done e
H(Error y—
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6.2.4 SPEL_Arc

Description

Moves the arm from the current position to the specified position in circular interpolation motion on XY plane face.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

MidPoint

INT Middle point in Arc command.
EndPoint

INT End point in Arc command.
MaxTime

DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation For more details, refer to the following manual:

"SPEL+ Language Reference manual — Arc Statement"

Example

To move from current position passing through P2 and ending at P3, in a circular motion.

Maves the arm from
the current position
to the specified
position in circular
interpolation mation
on Ay plane face.

SPEL_Arc

Maoves the arm from the .

SPEL_&rc  Spelarc [
Start Arcset

1%
MaxTime 10000 &
MiciPoint 1
EnciPoirt 2

Extinputs Ep=zon:|
ExtOutputs EpzonO
ErrCocle 0«
ErriCode 0&

= Done e
— Error —

—CIniCycle v —
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6.2.5 SPEL_Arc3

Description

Moves the arm from the current position to the specified position in circular interpolation in 3 dimensions.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

MidPoint

INT Middle point in Arc3 command.
EndPoint

INT End point in Arc3 command.
MaxTime

DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Arc3 Statement"
Example

To move from current position passing through P1 and ending at P2, in a circular motion.

Moves the arm from

the current position
to the specified
position in circular
interpolation in 3

dimenzions.

SPEL_Arc3

Moves the arm fromthe ... ————

SPEL_&rcs Spelarcd [Lo] HOInCycle —

Start Arcaset

e [ Done ==
e Tirme 10000 &
hicdPoirt 1 HCError —
EnciPoirt 1]

Extinputs Epzor:l
ExdCutputs EpzonO
ErrCoce 0«
ErrCaode2 0«
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6.2.6 SPEL_ArchGet

Description

Gets the Arch parameter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

ArchNum
INT desired Arch number.

Outputs
DepartDist

INT departing distance of the given Arch number.
ApproachDist

INT approaching distance of the given Arch number.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:

"SPEL+ Language Reference manual - Arch Function"

Example

To get the current values of approach and depart distances of given Arch, set the Arch number.

) (NP}

Gets the Arch

parameder
——SPEL _Archiel
Getz the Arch parameter e
SPEL_frcivel ArchiGet [ HnCychke—
Al 1

. Done e
E:xtinpats Epzond
ExtOutiput s Ep=orcQ —CError —
Hart SetArchiGel
1%
CoequartDest 4000 +
ApproachDst 400 &=
ErrCodel o+
ErrCode2 0+
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6.2.7 SPEL_ArchSet

Description
Sets the Arch parameter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

ArchNum
INT desired Arch number.
DepartDist

REAL departing distance of the given Arch number.

ApproachDist

REAL approaching distance of the given Arch number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Arch Statement"

Example

To set 60.0, 60.0 as depart and approach distances respectively of Arch 2, see below.

et the Ach
parameter

SPEL_#rchSer
Sets the Sk parameter
SPEL_Arehiet ArchSe [
Start Latirch et
1+
BrchiMum F |

Diaspone iy 000w
Bpproach Dist 600 %
Extingans el
ExtOunputs Epsom: 0
ErCodel 0

Encose: I

| I

" Dhorre =
I:E'm"}—

O Cyele D —-
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6.2.8 SPEL_BaseGet

Description

Gets the base coordinate system.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

NumAxes

INT number of robot axes. For a SCARA robot, use 4. For a 6-axis robot, use 6.

Outputs

BaseX

REAL base value of coordinate X.
BaseY

REAL base value of coordinate Y.
BaseZ

REAL base value of coordinate Z.
BaseU

REAL base value of coordinate U.
BaseV

REAL base value of coordinate V.
BaseW

REAL base value of coordinate W.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Base Statement"

Example

To get the base values of X through W coordinates for SCARA robot, plug 4 for NumAxes. Base values will update as shown

below.
Gets the base
coorcinate system.
——5PEL_Bazedel
Gets the base coordinate sys | f—
SPEL_BaseGel BaseGet (L] HnCycle—
Storl SelBazeGe
1+ EDone =
Mumes: 4
—I:Erltg F—

Base 100+
Bacze'y 100
Bazel 10+
Bazell 10
Base 00+
Buazehy 00+
Extinpuls Ep=zoncl
ExtOulputs Epsonid
ErrCodei [IE ]
ErrCoda2 0+
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6.2.9 SPEL_BaseSet

Description
Sets the base coordinate system.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

NumAxes

INT number of robot axes. For a SCARA robot, use 4. For a 6-axis robot, use 6.

BaseX

REAL base value of coordinate X.
BaseY

REAL base value of coordinate Y.
BaseZ

REAL base value of coordinate Z.
BaseU

REAL base value of coordinate U.
BaseV

REAL base value of coordinate V.
BaseW

REAL base value of coordinate W.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Base Statement"

Example

To set the base value of a SCARA robot, set NumAxes = 4. Enter the base coordinate value for each axis, as shown below.

Seds the base
coordinate system.
SPEL _BateSst
Sets the baze coordinate sy...
SPEL_BaseSet DaseSet L)
Stan SelBasatel
1+
Humdxes 4
Bazel 40
Baza' 40
Bazel 4
Bazell 4
Bazey 0
Brazeiy a
Extinpids Eporcl
ExtOutputs Epsonc©
ErrCoddad 0+
ErrCiodial 0+

I=Done Jem
-{Erroe —

{InCycle 3—
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6.2.10 SPEL_Below

Description

Sets the elbow orientation of the specified point to Below.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
INT desired point number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Elbow Statement”
Example

To set orientation of P2 to below, enter 2 as point.

Sl the albions
orientation of the
specified point 1o

Bl
SPEL _Below
Sats the slbow orientation . p——
SPEL_Below  Below L) HnCycie—
Start SelBeloer
1¢  E(Dane ==
Point 2

={Error }—
Edinguts Epzceil
ExtiOnpds  EpsoncQ
ErrCode! [IE ]
ErmrCode2 0%
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6.2.11 SPEL_CPOff

Description

Turns off Continuous Path parameter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - CP Statement"
Example

To set CP to off, run the Function Block like as shown below.

Turmg of f Continous

Ptk
SPEL_CPOiT
Turng off Cordirsous Path, ———
SPEL_CPOTT  CPOT [ FnCycle)—
Start SetCPOT
1+ EDone s
Extinipits Ep=anc
ExiOuspids  EpsonO HCError 3—
ErrCode] 0+
ErrCode2 0+
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6.2.12 SPEL_CPOn

Description

Turns on Continuous Path parameter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - CP Statement"
Example

To set CP to On, run the Function Block as shown below.

Turns on Contirmsous

Path

——SFEL _CPOry

Turns on Contirwous Path.  f—
SPEL_CPOn CPOn [ HinCyole—

Slarl SeCPOn

1« |EDone)==

Extinguits Epsonc]

ExtOutputs  EpsorcO b= Erroe J—

ErrCode i

ErrCodal O
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6.2.13 SPEL_ExecCmd

Description

The SPEL_ExecCmd Function Block is used by other Function Blocks to execute a command in the robot controller.
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6.2.14 SPEL_FineGet

Description
Gets the setting of positioning end judgement range for all joints.
Outputs

Axis
INT position accuracy for each joint in encoder pulses.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Fine Function"

Example

To get the position accuracy for the robot, run the Function Block as shown below.

Geds the postioning
end judoement rangs
for all joints.
SPEL_FineGe
Gretz the positioning end jud. .. f=——
SPEL_FineGet FineGet [ =OnCyole —

Sart SedFinsGet
K B Done =
Aozt 1250 #
Axisd 1250 «  ={Error 3—
Axied 1250 =
Bowisd 1250 +
Boxish 0%
Bxizh 0+

Extinguts Ep=orl
ExACutpads Epson:d

ErrCoded 0+
ErrCoce2 O«
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6.2.15 SPEL_FineSet

Description

Sets the positioning end judgement range for all joints.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Axisl..Axis6

INT position accuracy for each joint in encoder pulses.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Fine Statement"

Example

To set the position accuracy for the robot, enter the Axis values and run the Function Block as shown below.

Sels the posiioning
End udemerd rangs
for all joints.
—SPEL_FineSa
Sets the positioning end jud.., ———
SPEL_FineSet FineSet [ [=0nCycle —
Start SefFinaset
1+  EDone ==
Axisd 1300
I=CError 3—
Az 1400
Axiz 1500
Axizd 1600
Axizs a
Axish 1]
Extinpus Ep=zorc|
ExtOulputz  Epsoncd
ErriCondet 0+
ErrCode2 0+
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6.2.16 SPEL_Flip

Description

Sets the wrist orientation of the specified point to Flip.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
INT desired point number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Wrist Statement"

Example

To set orientation of robot point P2 to flip, enter 2 as the point number and run the Function Block as shown below.

Sets the wrist
orientation of the
specified poirt to

Fip
SPEL_Fip
—— Sets the wris! crientation,, ———
SPEL_Fip Fip (o) FOnCycle)—
Start SetFip
1e |oDone e
Poard 2

={Error }—
Extinputs Epson|
ExtOutputs EpsoncO
EnrCodel 0+
ErrCoca2 0+
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6.2.17 SPEL_Go

Description

Moves from the current position to the specified position in PTP motion.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

TargetType
INT Specifies method to reach the target position.
= (0 = Target specified by point number.

= | = Target specified by position in the pallet.
= 2 = Target specified by coordinates of the pallet.

Point
INT Desired point number.
PalletNum
INT Specifies the pallet number to be used.
PalletPosOrCol
= INT TargetType=0 specifies 0.

= INT TargetType=1 specifies pallet position.
s INT TargetType=2 specifies pallet column.

PalletRow
s INT TargetType=0 specifies 0.

s INT TargetType=1 specifies 0.
s INT TargetType=2 specifies pallet row.

MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Go Statement"

Example

To move the robot to point 0 using PTP motion, enter “0” as the point and run the Function Block, as shown below.
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Moves from the
currert position to
the specified
position in PTR

motion,
SPEL o

Moves from the current posi.. ————
SPEL_Go SpelGo L] HInCycle—
Start ZoZ=et

e EDone==
Pl Time: 30000 «
TargetType D&  Error—
Paint 1
PalletMum 0«
PalletPosCriZol 0+
PalletRow 0+«
ExtinpLts Ep=on:|
ExtOutputs Epzon O
ErrCaoclel 0«
ErrCodel 0+
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6.2.18 SPEL_In

Description

Reads a byte of input.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PortNum
INT desired input byte port number.

Outputs

Value
INT value of the desired input port.

Operation

Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - In Function"
Example

To read input port number 66, set [PortNum] to “66”.

Remds & bybe of
npiLt .
SPEL _in
— Reads a byle of input ——
SPEL_In in [ HonCyele)—
Start Setin
1% |=Done’ss
PoriNum =]
. Error —
‘Value f2e
Extinputs  Epsonc
EtCuputs EpsoncQ
ErrCoded o+
ErrCode? 0+
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6.2.19 SPEL _InertiaGet

Description
Gets the load inertia.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Outputs
Inertia
REAL acquired Inertia.

Eccentricity
REAL acquired Eccentricity.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Inertia Function"
Example

To read load Inertia and Eccentricity, run the Function Block, as shown below.

Gets the load
iretia.

———EPEL _nertiatiet ——

Gtz the load inertia. s
SPEL_inertisGetl InertiaGet [ HnCycie 3 —
Start ClirerlisGe

1% ICDon-:)-
Inertia om +
Eccentricity 0+ ={Eror —
Extinputs Epzoncl
ExtOutpuis Ep=onc O
ErmCoded O+
ErrCiodeZ O
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6.2.20 SPEL _InertiaSet

Description

Sets the load inertia.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

Inertia
REAL desired Inertia.
Eccentricity

REAL desired Eccentricity.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Inertia Statement”

Example

To set load Inertia and Eccentricity to 0.01, 0.01 respectively, enter the values and run the Function Block.

Stz the lond
nertea.
——SPEL _InertinSet
Sats the losd inertia
SPEL_IneriaSet inertiaSe [
Start SetinertiaSed
1%
Invertia aim
Eccertricdy om
Extinpuiz Epsoncl
ExtOutputs Epzon
ErrCoxiead 0
ErrCode2 O

HInCyche —

e Done: e
—{Error 3 —
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6.2.21 SPEL_lInit

Description

Initializes the PLC program for Function Blocks execution. It is required to execute SPEL _Init before executing any other

Function Blocks.

/\ CAUTION

If the controller has a system error, then it must be reset before SPEL _Init and other Function Blocks can
execute successfully.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Operation

Reference: Function Blocks General Operation

Example

As shown below, toggle [Init Switch] to high to start the Function Block.

Pl [D58416°

Hom Hun A3 ™ RAun Mode
NaForces . F Controller OK
Mo Edits | M Ereich sidiede 0k

Contraller Organizer

= /00K

Controller Tags

- S Tasks
-5 MainTask

(=) Controller ManualTestDolf

[ Controller Fault Handler
L Power-Up Handler

-8 MainProgram
-JA Parareters and L
B WzinRoutine

[ Unscheduled
3 Motion Groups
[ Ungrouped &xes
Add-On Instructions
w1 (2 SPEL_Above
-3 SPEL_Accel

(1) SPEL_Accels
(-5} SPEL_Arc

(13 SPEL_Arc3

[0 SPEL_ArchGet
-3 SPEL_ArchSet
(7 SPEL_BaseGet
(72} SPEL_BaseSet
(72 SPEL_Below

- SPEL_CROFF

(-5 SPEL_CPOn

-3 SPEL_ExecCrd
(#-[02] SPEL_FineGet
-3 SPEL_FineSet
[0 SPEL_Flip

(7 SPEL_Go

(7 SPEL_In

(73 SPEL_InertiaGet
(35 SPEL_InertiaSet
(721 SPEL_Init
(15 SPEL_Inw

- SPEL_Jag

-3 SPEL_Jump

(7 SPEL_Jump3
(72 SPEL_Lefty

(73 SPEL_LimZ

1 (8 SPEL_LocalGet

m

SPEL SPEL SPEL SPEL SPEL SPEL SR
i t

EL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL
I Iner e ik W dea

<+ N Favories ) _Add-On £ Alarms X BE_f Tmer/Courter & nPUCWp A Compars A

(End)

Init Switch Init Coil
L
E
Initialize the SPEL
A0 library.
Initizlize the SPEL ADI lbr..
SPEL_Init Init () [HCInCyele 3
Start Init il
0& |CDoney—
Edtinputs  Epson:|
ExtOutputs Epson:0 e Emor—
ErCode! 0
Ertodel 0
Mtor On Switch MubtorOn Coil
—E
Tums robot moteors
SPEL_storOn
Tums robat matars on T
SPEL MiotorOn MotorDn (o) |-CInCyele—
Start MadotorOn Coil
0& |Choney—
Extinputs Epson|
EctOutputs  Epson:0 - Emor—
ErCodet 0+
ErCadel 0
WhotorOff Switch Wiotor Off Goil
C

E

Tums robot moters
oft
SPEL_hatorOff

Tums robot matars off T
SPEL otarff Motorff () [HInCyele 3—
Start Whotor Off Gl

0 |¢Doney—
Extinputs Epson:|
ExtOutputs Epson:0 - Emor—
EmCode! 0e
ErCode? 0
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6.2.22 SPEL_InW

Description
Returns the status if an input word.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

PortNum
INT desired port number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - InW Function"

Example

To read content of port number 33, enter the value and run the Function Block.

Returns the stabus

it & irgut word
SPEL IV
Returmis thé sl if &
SPEL_I W (] HORCycle —
Start =y
14 = Done s
Fortium I3
‘—‘:Erll:ll e
Walae 210 =
Extinpids Epsonil
EdOutputs EpsoncO
ErrCoda [IE
ErrCode2 0
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6.2.23 SPEL_Jog

Description
Jogs the robot.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs
MaxTime
DINT The maximum execution time allowed.
JogMode
INT Desired jog mode.
= (0= World
= ] =Joint
Axis
INT Desired axis.

= JogMode=0: 1=X axis, 2=Y axis, 3=Z axis, 4=U axis, 5=V axis, 6=W axis
= JogMode=1: 1=Joint #1, 2=Joint #2, 3=Joint #3, 4=Joint #4, 5=Joint #5, 6=Joint #6

Distance
REAL Value:
= When JogMode is World:

e XY,Z in mm.
e U,V,Windeg.

= When JogMode is Joint:
e J1-J6 in deg.

Operation
Reference: Function Blocks General Operation
Example

To move robot in J1 in for 10 deg, enter values and run the Function Block as shown below.

Jogs the robot.

SPEL _Jog
Jogz the robat. —
SPEL_Jog  Spelog (] HInCycle 3—

Start Jogset

1& @ Donele==
Mz Time 30000 &
Joohdode 1 HC Error 3—
Axiz 1
Distance 10

Extinputs Ep=on:|
ExOutputs EpsonO
ErrCode 0«
ErrCode? 0e
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6.2.24 SPEL_Jump

Description

Moves the arm using gate motion for a SCARA robot.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

TargetType
INT Specifies the method to reach the target position.
= (= Target specified by point number.

= | = Target specified by position in the pallet.
= 2 = Target specified by coordinates of the pallet.

ArchNum
INT Specifies arch
= (-6 = using arch

= 7 =not using arch

Point

INT Desired point number.
PalletNum

INT Specifies the pallet number to be used.
PalletPosOrCol

= INT TargetType=0 specifies 0.
s INT TargetType=1 specifies pallet position.
s INT TargetType=2 specifies pallet column.

PalletRow
= INT TargetType=0 specifies 0.

= INT TargetType=1 specifies 0.
= INT TargetType=2 specifies pallet row.

MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Jump Statement"
Example

To move the robot to point PO using gate trajectory, enter the value for Point and run the Function Block as shown below.
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Moves the armin

gate trajectory
Lzing PTP mation.
—=PFEL _Jump
hMoves the arm in gate trajec... ——
SPEL _Jump  Spebump [ HORCyole —
Start JumpCoil
D& [ Done==
flax Time 30000 «
TargetType & HError—
Archbum Te
Piirit 1
PalletMum 0«
PalletPoscriZol 0«
PalletFow 0&
Extinputs Epzon:|
ExtOutputs Epzon O
ErrCodel 0«
ErrCoded 0«
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6.2.25 SPEL_Jump3

Description

Moves the arm with 3D gate motion for a 6-axis robot. This is a combination of two CP motion and one PTP motion.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

DepartPoint
INT desired depart point.
ApproPoint
INT desired approach point.
DestPoint
INT desired destination point.
ArchNum
INT specifies arch
= (-6 =using arch
= 7 =not using arch
MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Jump3 Statement"
Example

To move the robot to point P2 using gate trajectory, enter the values for the points and run the Function Block as shown below.
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Moves the arm with
3D gate motion
Thiz iz a
combination of two
CP mation and one

PTP motion.
—=PEL _Jump3

Maves the arm with 30 gate ... ———
SPEL_Jump3 Spelumps [ HInCycle —
Start Setdumps

1€ Ehonel==
Mz Time 30000
Archium T&  HError—
DepartPaint 0
ApproPaint 1
DestPoint 2
Extinputs Ep=on;|
ExtOutputs Ep=son: O
ErrCoce 0+«
ErrCode? 0+«
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6.2.26 SPEL_Jump3CP

Description

Moves the arm with 3D gate motion for a 6-axis robot. This is a combination of three CP motions.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

DepartPoint

INT desired depart point.
ApproPoint

INT desired approach point.
DestPoint

INT desired destination point.
ArchNum

INT specifies arch

= (-6 =using arch

= 7 =not using arch

MaxTime

DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Jump3CP Statement"

Example

To move the robot to point P2 using gate trajectory, enter the values for the points and run the Function Block as shown below.

Moves the
manipulator in 30
gate trajectory,
uzing three CP
motions.

SPEL _Jump3CP

Moves the manipulator in 30 gate t..
SPEL_Jump3CP  SpelJump3cP [
Start SetJump3cP

1€
flaxTime 120000 «
Archium 7e
DepartPoint 2
ApproPaoint 1
DeztPoirt 0
Extinputs Ep=on:|
ExtOutputs Ep=on O
ErrCoded 0«
ErrCodel 0«

= Diore e
—{ Error —

HInCycle 3 —
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6.2.27 SPEL_Lefty

Description

Sets the hand orientation of the specified point to Lefty.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
INT desired point number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Hand Statement"

Example

To change P2’s hand orientation to Lefty, enter values and run the Function Block as shown below.

Seds the hand
onentaton of the
speCitied point to

Lafty.
SPEL_L ety
Selz the hand onentation .. |————
SPEL_Lefty  Lefty [ HnCycle—
1At Setlefty

1% A
Point 2

= Error —
Exdinpats Eps=oncl
ExiCutpids  Epsorcd
ErrCodel 0+
ErrCode2 0«
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6.2.28 SPEL_LimZ

Description

Sets the initial Joint #3 height (Z coordinate value) in Jump command.

Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs

Height
REAL desired Z limit in mm.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - LimZ Statement"

Example

To set LimZ value of 10mm, enter values and run the Function Block as shown below.

Seldz the inflial
Joirt 83 hedghd (Z
cotedinale vakee) in
Jumg command.
——GFEL_LimI
Selz the indial Joint 3 he..

SPEL_LmZI  LimZ [ HOnCycled—

Start Selimd
1+ = Done =
Heght 10

H{Error 3 —
Exdirgits Epsor]
Exdiutpats EpsonO
ErrCoe 0+
ErrCodal 0%
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6.2.29 SPEL_LocalGet

Description

Gets data for a given local coordinate system.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

NumAxes

INT number of axes in the robot.

For SCARA, use 4, for Articulate robot, use 6.
LocalNum

INT desired local number you want to get.

Outputs

LocalX

REAL the coordinate value of that axis.
LocalY

REAL the coordinate value of that axis.
LocalZ

REAL the coordinate value of that axis.
LocalU

REAL the coordinate value of that axis.
LocalV

REAL the coordinate value of that axis.
LocalW

REAL the coordinate value of that axis.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Local Statement"

Example

To get the coordinate values for local number 3 of a SCARA robot, enter values and run the Function Block as shown below.
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Gets the setting
latus of the Local
coordinate System

nmber,

—SPEL_| ocalGet——

Gels the setling stalus of the ..
SPEL_LocsiGet LocaGet [
Start SellocalGet

1 &
Humaxes 4
Localm 3
Locald 100+
Localy 00+
LocalZ 00
Locall 4000 &
Localy' 00«
Locak®y 00+
Extinguds Epson]
ExtOutpids EpsoriD
ErrCode 0+
ErrCode2 0e

nCyche 3 —
[ Done e=
= Brror —
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6.2.30 SPEL_LocalSet

Description

Sets the local coordinate number.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

NumAxes

INT number of axes in the robot.

For SCARA, use 4, for Articulate robot, use 6.
LocalNum

INT desired local number you want to get.
LocalX

REAL the desired coordinate value of X axis.
LocalY

REAL the desired coordinate value of Y axis.
LocalZ

REAL the desired coordinate value of Z axis.
LocalU

REAL the desired coordinate value of U axis.
LocalV

REAL the desired coordinate value of V axis.
LocalW

REAL the desired coordinate value of W axis.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Local Statement"
Example

To set the coordinate values for local number 3 of a SCARA robot, enter values and run the Function Block as shown below.
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Stz the local
coordinate system of

the zpecified
cocndinate numiber by

each coordinale.

——EPEL_LocalSst
Stz the local coordinate syst. |
SPEL_LocalSet LocalSet [ HnCycle—
Start SefLocalSet
1+ B Done ==

HCErrar 3 —

Localin 3

Localx 10

Local’

Locall

E B8 =

Locall

Localy

(=]

Locahy

(=]

Exdinputs Epsor]
ExtOutpat s Epson O
ErrCoce] 0+
ErrCoga2 0=
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6.2.31 SPEL_MemlIn

Description

Reads a byte of memory IO.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PortNum
INT port number to be read. Port number refers to byte number.

Outputs

Value
INT value of the port.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemlIn Function"
Example

To read port number 0 of memory I/O, run the Function Block as shown below.

Reads a byte of
memory 10,

ESFEL _emin

Rends & byte of memony 10—
SPEL_Memin  Mamin [ [=nCyche —

=lart Sefivlamin
1%  |BDone ==
Parthum o
I=CError —
Wallis 1%

Exfinputs Epsorl
ExiOutpds  EpsonO

ErrCoded 0+
ErrCocie2 0+
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6.2.32 SPEL_MemInW

Description

Reads a word of memory 10.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PortNum
INT port number to be read.

Outputs

Value
INT value of the port.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemInW Function"

Example

To read port number 0 as word, run the Function Block as shown below.

Reads & word of
memory K0
———SPEL_Meminivy
Readsz & word of memory 10, |f—
SPEL_Memirvy Memind [ =CinCycle —
Start Setileminiy

1% B Done e
o
—CError y—

Porthhem

Walue 1%
Extinpuits Epzoncl
ExtOutputs Ep=orc
ErrCosdad 0%
ErrCode? 0%
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6.2.33 SPEL_MemOff

Description

Turns a memory 10 bit off.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
INT bit number to be turned off.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemOff Statement"
Example

To turn off memory bit number 1, run the Function Block as shown below.

Turns a memary [0
hit off.

——=PEL _Wemoff

Turns a memory 2 bit off. —
SPEL_MemOff SpelMemOff [ HInCycle —
Start SettdemCff

1€ B Done =
BitMum 1

—C Error 3—

Extinputs Ep=on:|
ExtOwdputs Epzon O
ErrCocle 0«
ErrCaode2 0«
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6.2.34 SPEL_MemOn

Description

Turns a memory IO bit on.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
INT bit number to be turned on.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemOn Statement"
Example

To turn on memory bit number 1, run the Function Block as shown below.

Turnz & memary 10

kit on.
—=PEL_Memon
Turns & memory 10 bit on. —
SPEL_MemOn SpelemOn o] HIRCycle —
Start Sethlemion
1€ B Done =
Bitturm 1
—{ Error —
Extinput=z Ep=on:|
ExtOutputs Epzon O
ErrCoclet 0«
ErrCodel 0«
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6.2.35 SPEL_MemOut

Description
Sets a byte of memory 10.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
PortNum
INT desired output port number.

OutData
INT wvalue of the data to be sent to output port.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemOut Statement"
Example

To send 99 to port number 4, run the Function Block as shown below.

Sats & byie of
memory 1D,
SPEL_Memud
Selz a byte of memory K
SPEL_MemiOut [Rosinn [ HnCyeie —
Start SetemOut

Porthum
oDt

Extinpads

1%
4

=]

Epsonl

ExtCngpuds Epson O

ErrCocke
ErrCode2

0
&

o Chore
= Error —
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6.2.36 SPEL_MemOutW

Description

Sets a word of memory 10.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

PortNum

INT desired output port number.

OutData

INT wvalue of the data need to be sent to output port.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemOutW Statement"

Example

To send 99 to port number 15, run the Function Block as shown below.

Selz & word of
memory 10,

SPEL _MemCuivy

Satz @ word of memory K

SPEL_MamOunn Memoutwy [
Start SedemOutvy
1e
Porthhum 15
outDate a8
Extinpids Epeon|
ExtOudputs EpzonQ
ErrCoded 0%
ErrCode2 0«

[B(Dicne ==
= Error Je—

CInCysie }—
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6.2.37 SPEL_MemSw

Description

Reads a bit of memory IO.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Bit
INT desired memory bit number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemSw Function"
Example

To read memory bit number 5, run the Function Block as shown below.

Reads bit of memory
[[u]

——ZPEL _Mlem S

Resacks bt of mamory 10
SPEL _MemSw MemSw (o] HInCycle—
Start SatiemSw

1+ EDone ==
= =l

H{Error 3—

Walue 0+
Extinputs Epsorc]
ExfCutpuds Epson
ErnCodel 0+
ErrCode2 0+
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6.2.38 SPEL_MotorGet

Description

Returns status of motor power for the current robot.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Outputs

Status
INT status of motors for the current robot (Hi=ON / Lo=OFF)

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Motor Statement"
Example

Executing when Motor ON, returns response as follows.

Gets the state of
the motar.

SPEL _Motaorizet

etz the state of the motar.
SPEL_MotorGet SpelMotorGet [
Start hatorGet

1+
Extinputs Ep=on:|
ExOutputs Ep=on O
ErrCodel 0«
ErriCode2 0+
Status 14

HInCycle 3 —

= Done e
—CError —
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6.2.39 SPEL_MotorOff

Description

Turns robot motors off.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Motor Statement"
Example

To turn off motors, run the Function Block as shown below.

Turng robot mators
oft.

SPEL_MolorO

Turnes robot motors off.
SPEL_MotorOff MotorDft [
Start SaetibotorD1f

14
Extinpits Epsoncl
ExtOutputs EpsoniC
ErrCoded [LE 3
ErrCode2 (1L
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6.2.40 SPEL_MotorOn

Description

Turns robot motors on.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Motor Statement"
Example

To turn on motors, run the Function Block as shown below.

Turn= robot mobors
on,

SPEL _olorOn

Turns robol mobors on —
SPEL_MatorOn MaterOn [ HnCyeke >—

Start SethatorOn

1+ E(Done &

Extinpad = Ep=onc|

ExtOuftpud s EpzonQ {Error —

ErrCoded O+

ErrCode2 0+
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6.2.41 SPEL_Move

Description

Moves the arm from the current position to the specified position in a linear interpolation motion.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

TargetType
INT Specifies method to reach the target position.
= (0 = Target specified by point number.

= | = Target specified by position in the pallet.
= 2 = Target specified by coordinates of the pallet.

Point

INT desired point number.
PalletNum

INT Specifies the pallet number to be used.
PalletPosOrCol

= INT TargetType=0 specifies 0.
= INT TargetType=1 specifies pallet position.

s INT TargetType=2 specifies pallet column.

PalletRow
s INT TargetType=0 specifies 0.

s INT TargetType=1 specifies 0.
s INT TargetType=2 specifies pallet row.

MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Move Statement"
Example

To move the end effector to point P2, run the Function Block as shown below.
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Moves the arm from
the current position

to the specified
position in a linear
interpolation
mition.
——=PEL_Move
Moves the arm from the cury.. ———m——
SPEL_Move Speldove [ HInCycle—
Start hoveSet
1€ B Doness
M Time 20000 &
TargetType 0& Erraor—
Paint 2
Pallethrum 0«
PalletPosCrCol 0«
PalletRowy 0«
Extinputs Ep=on:|
ExtOutputs Epzon O
ErriCode 0«
ErrCodel 0«
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6.2.42 SPEL_NoFlip

Description

Sets the wrist orientation of the specified point to NoFlip.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
INT desired point number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Wrist Statement"

Example

To set point P2 orientation to NoFlip, run the Function Block as shown below.

Sets the wrist
orientation of the
specitied point to

MOFLIP
——SPEL_NoFlip
Sels the wrist orientation .., ———
SPEL_NoFip MNoFlip (o] HnCycle—
Start SehoFlip

1  |Done ==

Pt 2
HCError 3 —

Exfirgids Ep=orni]
EiCudpads  EpsonO
ErrCoded O«
ErrCode2 0+
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6.2.43 SPEL_Off

Description

Turns an output bit off.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Bit
INT desired output bit number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Off Statement"
Example

To turn off bit number 4, run the Function Block as shown below.

Turres an output b
off.

Extimpids Epaor|
ExtOutputs EpsoncO
ErriCodel 0#
ErrCode2 0+

SPEL _Oft
Turns an oulput bt off e
SPEL_OM ont [ =(nCycls »—
Start SO
1+ b Dhoare -
Bit 4
=L Error —
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6.2.44 SPEL_On

Description
Turns an output bit on.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

Bit
INT desired output bit number.

Operation

Reference: Function Blocks General Operation For more details, refer to the following manual:

"SPEL+ Language Reference manual - On Statement"

Example

To turn on bit number 4, run the Function Block as shown below.

Turms an cutput b

i
SPEL_Or
Tirfik & cadpid Bl & _
SPEL_On Of (o] HORCycla 3 —
Start Setin
14 pEDone e
be 1
CErroe —

Extinpats Epsorcl
EsiChipds Epsond
ErrCiocied 0+

ErrCocsl 0+
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6.2.45 SPEL_Oport

Description

Returns the state of the specified output bit.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
INT specified bit number

Outputs

Status
INT status of specified bit

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Oport Statement"
Example

To get status of motors, run the Function Block as shown below.

Feturns the state of

the specified output
bit.
SPEL_Oport
Feturnzs the state of the =p...
SPEL_Cport SpelCport [
Start SetCport
1%
BithJum 2
Status 0+
Extinputs Ep=orn:|
ExtOoutputs Ep=zon: O
ErrCodet 0«
ErrCode? 0«

o InCyele —

= Diore e
—CError —
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6.2.46 SPEL_Out

Description
Sets an output byte to a given value.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
PortNum
INT desired output port number.

outData
INT desired output port value.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Out Statement"
Example

To set port number 1 with value of 99, run the Function Block as shown below.

Stz an output byfle.
SPEL_Out
Solz an output byte. b
SPEL _Out out [ HnCycle —
Start SetiOut
1+  |(Done s
PariMNum 1
= Erron —
Lodint 1 a8

Exdinguts Epsonc
ExtCutputs EpsonO
ErrCoded 0+
ErrCodsl ik 2
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6.2.47 SPEL_OutwW

Description
Sets an output word to a given value.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

PortNum

INT desired output port number.
outData

INT desired output port value.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual — OutW Statement”

Example

To set port number 0 with value of 99, run the Function Block as shown below.

Extinguiz Epszord
ExtOudpifs Epscn
ErrCode] O+

Seds an culpud word
SPEL _Cufvy-
Sels an oubpud woed —
SPEL Ot Oulw [ HInCycle—
Stort SadCnN
1+  |sDone e
Porthuem ]
{Error —
outData 99

ErrCodel O+
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6.2.48 SPEL_Pallet3Get

Description

Copies the 3-points definition coordinate of specified palette to the specified point variable.

Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs

Inputs

PalletNum

INT desired Pallet number.
Pointl

INT point variable 1 which copies pallet definition coordinate.
Point2

INT point variable 2 which copies pallet definition coordinate.
Point3

INT point variable 3 which copies pallet definition coordinate.

# KEY POINTS

Point1, Point2, Point3 will override previous point data.

Outputs
Rows

INT number of divisions of point number 1 and point number 3 on a palette.
Columns

INT number of divisions of point number 1 and point number 2 on a palette.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:

"SPEL+ Language Reference manual - Pallet Statement"

Example

To copy the pallet 1 definition coordinate which defined in 3-points to 0, 1, and 2, run the Function Block as shown below.
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Acquires the detailz

of 3-point
definition of the
specified pallet.

——SPEL_Pallet3et

Acquires the details of 3-point d..
SPEL_Pallet3Get Pallet3cet [
Start PalletGetCoil

0&
Pallettum 4
Paint1 G0
Paint2 1
Paint3 B2
Riows e
Columns R
Extinputs Ep=on:|
ExtOutputs Epzon O
ErrCocde 0«
ErrCodes 0«

IRy cle 3 —

= Done e
HCErrar —
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6.2.49 SPEL_Pallet3Set

Description
Defines a pallet by specifying 3-points.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

PalletNum
INT desired Pallet number.
Pointl

INT point number 1 which defines 3-points pallet.

Point2

INT point number 2 which defines 3-points pallet.

Point3

INT point number 3 which defines 3-points pallet.

Rows

INT number of divisions of point number 1 and point number 3 on a palette.

Columns

INT number of divisions of point number 1 and point number 2 on a palette.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Pallet Statement"

Example

To define a 3-points palette using points 0, 1, and 2, run the Function Block as shown below.

Defines a pallet by
speciftying 3 points.

=PEL_Pallet3=et

Defines a pallet by specifying 3.
SPEL_Pallet3Set Palet3set [
Start Pallet 35t Coil

0&
PalletMum 4
Pairit n
Paint2 1
Paint3 2
Calumns 3
Riowes 3
Extinpts Ep=on:|
ExtOutputs Epzon O
ErrCodel 0«
ErrCoded 0«

—CInCycle —
= Dione ==
—CError —
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6.2.50 SPEL_Pallet4Get

Description

Copies the 4-points definition coordinate of specified palette to the specified point variable.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

PalletNum

INT desired Pallet number.
Pointl

INT point variable which copies pallet definition coordinate.
Point2

INT point variable which copies pallet definition coordinate.
Point3

INT point variable which copies pallet definition coordinate.
Point4

INT point variable which copies pallet definition coordinate.

# KEY POINTS

Note: Point1, Point2, Point3, Point4 will override previous point data.

Outputs
Rows
INT number of divisions of point number 1 and point number 2 on a palette.
Columns
INT number of divisions of point number 1 and point number 3 on a palette.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - Pallet Statement"

Example

To copy the pallet 1 definition coordinate which defined in 4-points to 0, 1, 2, and 3, run the Function Block as shown below.
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Acouires the detailz
of 4-point
definition of the
zpecified pallet.
—SPEL_PalletdGet

Acouires the detailz of 4-poirt . ——
SFEL_PalletdGet PalletdGet [ HInCycle—
Start Palleta Coil

0e [EDone ==
Pallethum =]

— Error —

Painit1 G5
Pairit2 BE
Paint3 E7
Paoint4 i
Rz ie
Calumns ie
ExtinpLt=z Ep=zonl
ExtOutputs Epzon; O
ErriZodet 0&
ErrCode 0«
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6.2.51 SPEL_Pallet4Set

Description

Defines a pallet by specifying 4-points.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PalletNum
INT desired Pallet number.
Pointl
INT point number 1 which defines 3-point pallet.
Point2
INT point number 2 which defines 3-point pallet.
Point3
INT point number 3 which defines 3-point pallet.
Rows
INT number of divisions of point number 1 and point number 3 on a palette.
Columns
INT number of divisions of point number 1 and point number 2 on a palette.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Pallet Statement"

Example

To define a 4-point palette using points 0, 1, 2, and 3, run the Function Block as shown below.
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Defines a pallet by

specitying 4 points.
SPEL_PalletdSet
Defines a pallet by specifying 4.
SPEL_PalletdSet PalletdSet L]
Start PalletZoil
0&
PalletMum 2
Pairit 1
Paint2 1
Pairit3 2
Paint4 3
Columns 3
Rz 3
Extinputs Ep=zon;l
ExtOutputs Epson O
ErrCoclet 0+«
ErrCode? 0+«

= Dione =
—{Error —

IRy ele —
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6.2.52 SPEL_PointCoordGet

Description
Gets a specified point coordinate.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Point
INT desired point.
Axis
INT desired axis you want to get.

Outputs

Value
REAL coordinate value.

Operation

Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - P#"

Example

To get coordinate Y of point 0, run the Function Block as shown below.

Acguires the
coardinate of the
specified point.

SPEL_PaintCoordGet
— Acquires the coordinate of the specified | ———

SPEL_PoirtCoordGet PointCoordGet ) HOnCyole —
Start PoirtCoordCoil

e [ Done==
Paint 1

—CError —

AxizMum 1
Walue 165 4EE &
Extinputs Epzonl
ExtOutputs Epzon. O
ErrZoce 0«
ErriCodez 0&
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6.2.53 SPEL_PointCoordSet

Description
Sets a specified coordinate value to coordinate of a specified axis.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Point
INT desired point.
Axis
INT desired axis you want to get.
Value
REAL coordinate value.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - P#"
Example

To set the Y axis of point number 15, run the Function Block as shown below.

Sets the specified
coardinate value to
the coordinate of
shecified axis.

SPEL_PoirtCoord>et

Sets the specified coordinate walue to the co. . f—————
SPEL_PointCoordSet SpelPointCoordSet [ HInCyole 3 —
Start SetPoirtCoard=et

1€ [ Done==
Pairit 15

—{Error —

Axizium 1
Walue 25
Extinputs Epzor:l
ExtCutputs Epzon. O
ErrCoce 0«
ErrCocde2 0«
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6.2.54 SPEL_PointSet

Description
Sets a coordinate to a specified point.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs
Point
INT desired point.
X
INT coordinate value X to be set.
Y
INT coordinate value Y to be set.
Z
INT coordinate value Z to be set.
U
INT coordinate value U to be set.
\%
INT coordinate value V to be set (optional).
A\
INT coordinate value W to be set (optional).
Operation

Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - P#"
Example

To save a value in Point 15 using a 4-axis robot, configure as shown below.
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Zets the specified
coordinate value to
the coordinate of
shecified axes.

—=PEL_PointSet

Zets the specified coordinate \.fil...—
SPEL_PointSet SpelPointSet (L] HOnCycle > —
Start SetPoirtSet

1& B Done==
Point 15

—CError 3—

X 20
R 10
Z 10
Il 10
i 0o«
) 0.0«
Extinput= Ep=on:
ExtCutputs Epzon O
ErrCocle 0+«
ErrCode2 0+«
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6.2.55 SPEL_PowerGet

Description

Gets a power control status.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Outputs

Status
INT power status.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Power Statement"
Example

Executing when power is High, returns response as follows:

Gets the power
control state.

SPEL_PowerGet

Gets the power control state,
SPEL_PowerGet SpelPowerGet [
Start PonwrerGet

1+
Extinputs Epsoncl
ExtOutputs EpsoncO
ErrCode 0+
ErrCodel 0+
Status 1+

E(Done ==
= Error —

={InCycle —
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6.2.56 SPEL_PowerHigh

Description

Sets the power level of robot to high.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Power Statement"
Example

To set power high to the robot, run the Function Block as shown below.

Sets the power kevel
of robot to high

SPEL_PowerHigh

Sets the power level of robot to b, ——
SPEL _PowerHigh PowerHigh [ H{nCycle 3—
Start SetPowerHigh

1+ [EDone)ss
Extigids Epson
ExdCudputs Epson O H{Erroe —
ErrCoded 0+
ErrCode2 0+
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6.2.57 SPEL_PowerLow

Description
Sets the power level of robot to low.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Power Statement"

Example

To set power low to the robot, run the Function Block as shown below.

Seds the power kevel
of robot to bow.

——5PEL_Powerlow

Seds the power bevel of robol to low,
SPEL _PowerLow PowerLow [
Start SetPowerLow

1+
Extinputs Epsonc]
ExtOnipds EpsonQ
ErmCodet 0+
ErrCoce2 0+

[ECDone e

HCError —

] =iy —
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6.2.58 SPEL_Reset

Description

Common Inputs and Outputs

Resets the robot controller to the initial state.

Reference: Function Blocks Common Inputs and Outputs

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Reset"

Resets the robot
controller to an
intialized state.

— SPEl Resst

Fesetz the robot controller t...
SPEL_Reset SpelReset [

Start SetReset

1 &
Extinputs Ep=zon:]
ExtOutputs Epzon. O
ErrCocle 0«
ErrCode2 0«

To reset to an initialized state, run the Function Block as shown below.

= Done e
HE Error —

o InCycle —
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6.2.59 SPEL_ResetError

Description

Resets the robot controller error state. When an error has occurred while executing Function Blocks, you must execute
SPEL ResetError successfully before you execute another Function Block.

/\ CAUTION

If the controller has a system error, then it must be reset before SPEL _Init and other Function Blocks can
execute successfully.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
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6.2.60 SPEL_Righty

Description

Sets the hand orientation of the specified point to Righty.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
INT desired point.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Hand Statement"

Example

To set orientation of P2 to Righty, run the Function Block as shown below.

St thee hand
oflentation of the
specified poirt 1o

Faghity.
— SPEL_Rghty
el the hand onerdalion o, ———
SPEL_Righty  Righty [..] F(nCycle}—
Sart SetRighty
1+ @B Done =

Podrit 2
HCError 3—

Estlrgits Epon |
EdCudpats EpsonO

ErrCodel 0+
Errode2 0+
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6.2.61 SPEL_SavePoints

Description

Saves the current point data in robot controller memory to the default point file for robot 1 (robotl.pts) in the robot controller.
To use this command, a valid RC+ project must exist in the controller. Typically, SavePoints is used to save points taught using

the SPEL_Teach Function Block. When the controller starts up, it loads the project and the default point file, so the saved

points are in memory.

Do not use a point file except for robot1.pts.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - SavePoints Statement"

Example

To save all points in robot controller memory to the file robotl.pts in the robot controller, run the Function Block as shown

below.

Saves the current
poirt settrg b e
poird file
EPEL_SavePoints

Saves the current poird sefting to i

SPEL _SavePoinls SavePonis

Start SetSavePonts
1+
Extirpids Epzanil
ExtOntiputs Epson O
ErrCodel D+
ErrCode O+

s Do

= Errge —

N yche —
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6.2.62 SPEL_Speed

Description
Sets the arm speed setting for PTP motion.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Speed
INT desired speed.
ApproSpeed
INT desired approach speed, units are %.
This command is used when the SPEL_Jump command is running.
DepartSpeed
INT desired depart speed, units are %.
This command is used when the SPEL_Jump command is running.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:

"SPEL+ Language Reference manual - Speed Statement”

Example

To set Speed to 100%, Approach, Depart Speed to 50%, run the Function Block as shown below.

Setz the arm speed
setting of PTP
mation
——SPEL_Spesd
Stz the aem speed setling.. . f——
SPEL_Speed  Spesd [ HOnCycle—

Start SeSpesd
1+ @E(Done ==

Spead 100
-{Error —

Approspesd 50

Dregpeart Spmed 50

Extinguts Epsonl
EtCutpauts  EpsoncO
ErrCoce 0+
ErrCodal ik 3
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6.2.63 SPEL_SpeedS

Description

Sets the arm speed setting of CP motion. This will set the depart, and approach speed as well.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

Speed

INT desired speed.
ApproSpeed

INT desired approach speed.

This command is used when the SPEL Jump3 command is running.
DepartSpeed

INT desired depart speed.

This command is used when the SPEL_Jump3 command is running.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - SpeedS Statement"
Example

To set Speed to 100, Approach, Depart Speed to 40, run the Function Block as shown below.

Sets the arm speed
satting of CP
mtian. This: will
i the depant, and
approach speed o
el
—SPEL _SpesdS
Sets the arm speed selting ... f——
SPEL_SpesdS SpesdS [ HOnCyeky—
Star SelSpeeds
1+ | Done s
Spead 100

= Error »—
ApproSpesd 40

DepartSpeed 40

Extingits Epon
ExdQutpads EpsoncQ

ErrCodel 0+
ErrCode 0%
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6.2.64 SPEL_Sw

Description

Reads the status of an input bit.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Bit
INT desired input bit.

Outputs

Value
INT the value of the input bit.

Operation

Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - Sw Function"

Example

To read the value of input bit number 514, run the Function Block as shown below.

Reads the stetus of

an input bl
SPEL_Sw
Reads the stabus of anin, f——
SPEL_Sw Sw [l HOnCycie —
Stan SetSw
1+  E{Done &=
Bit 14
[-(Error 3—
ke 1%
Exfinpuds Epsonil
ExtOutputs Epson
Erri el 0
ErriCoda2 0
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6.2.65 SPEL_Teach

Description

Teaches specified robot point in the robot controller to the current robot position.

Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
INT desired point.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Here Statement"

Example

To teach current robot position for robot point P5, run the Function Block as shown below.

Teaches the current
pasiion to the
specified point

SPEL_Teach

Teaches the currert posti,, ——————

SPEL_Teach Teach [ HnCyele—

Start SetTeach
1+ E(Done s
Point S

H{Erroe —
Exfinpats Epson:]
ExtOnpds  EpsoncO
ErrCoced 0+
ErrCoce? 0+
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6.2.66 SPEL_TLSet

Description
Defines a tool.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
ToolNum
INT tool number to define.
Point
INT point number to use.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - TLSet Function"

Example

To define ToolNumber 1 using PointNumber 15, run the Function Block as shown below.

Defines atool
coardinate system.
—FFEL TLSet—
Defines a tool coordinate ..
SPEL_TLSet TLSet o] HIRCycle —

Start TLZetCoil
0& @ Loneless

ToalMum 1
—CError —

Poinit 2

Extinpts Ep=an:|
ExtOutputs EpzonO
ErrCodel 0«
ErrCodel 0«
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6.2.67 SPEL_ToolGet

Description

Gets the tool selection status.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Outputs

ToolNum
INT The currently selected tool.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Tool Function"
Example

To read the selected tool by the robot, run the Function Block as shown below.

ncuares the bool
selection siabus
SPEL_Tooksed
wpires the tool selection f.., ——
SPEL_Tooloet ToolGet [o.] H{nCycle }—
Start SetToolGet
1& | Done e
Toodum i
Exdinguis Ep=on b= Error 3—
ExtOutpuds Epzon O
ErrCoded 0%
EnrCode 0
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6.2.68 SPEL_ToolSet

Description

Sets the tool.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

ToolNum
INT the tool to be set.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Tool Statement"

Example

To set current tool to 3, run the Function Block as shown below.
Gets the tool
selection slahug,

SPEL_TockSet

(ets the bool sefection stalus

SPEL_TootSet  ToolSel (L] HnCyle—

Harl SetTootSet

16  [aDone)m
Tookum 3

=(Erroe)—
Extinputs Epsonil
ExtOutpites  EpsonO
ErrCiodet 0+
ErrCodel &
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6.2.69 SPEL_WeightGet

Description
Gets the hand weight and arm length parameters.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
HandWeight
REAL weight of the hand.

ArmLength
REAL length of the arm.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Weight Function”

Example

To get the current hand weight and arm length, run the Function Block as shown below.

(Gedg the hand weight
and arm length
paramelers
—lfPE] WeightGet

Gtz the hand weighl and arm le
SPEL WsighiCet WeighiGel [ Hrdyole—
Start SefveighiGet

14 W(Done e
Hanohesghl 03
A ereh 1750«  HEror—
Extinguts Epsonil
ExdCutpads Epconi )
ErrCaded (1L ]
ErrCode2 LT
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6.2.70 SPEL_WeightSet

Description

Sets the weight parame

ter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

HandWeight
REAL weight o
ArmLength

f the hand.

REAL length of the arm.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Wait Statement"

Example

To set the hand weight and arm length, run the Function Block as shown below.

Start

Sels te weesght
peararmeter

SPEL_Weight St

Tats the weight parameler
SPEL WeightSel WeighlSet [

SetMeightSet

1%

Harwhésight 2
ArmLength 180

Esfinputs Epon
ExdOutpuds EpcorQ
ErrCoced O+
ErriCoce2 O+

J RCycie —

I Diore e

H(Ermon—
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6.2.71 SPEL_XYLimGet

Description

Gets the value of the allowable motion area by specifying the lower and upper limit positions.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Outputs

XLower

REAL X lower limit.
XUpper

REAL X upper limit.
YLower

REAL'Y lower limit.
YUpper

REAL Y upper limit.
ZLower

REAL Z lower limit.
ZUpper

REAL Z upper limit.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - XYLim Function"
Example

To get the upper and lower limits of X, Y and Z, run the Function Block as shown below.

Cra st it
e of the
alicrwvmble: mobon
nren by Speslying
Thed rwver & Lper
bt
posfns
—SPEL XY LimGet
Gt the sefting walue of the &g,
SPEL_WWLinGel XYLimGet [ ={nCycie —
Stard Y LivGet
1% B Do
HLAPAeT 100+
WLl 1000+  {Ermor 3—
Lorwer 200+
Vippar 2000 &
ILirerer 300+
Tl igaper 3000+
Extinpitis Epsonl
ExtCudpnd s EpgonQ
ErrCiodat 0w
ErrCode O
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6.2.72 SPEL_XYLimSet

Description
Sets the allowable motion area by specifying the lower and upper limit positions.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
XLower
REAL X lower limit.
XUpper
REAL X upper limit.
YLower
REAL Y lower limit.
YUpper
REAL Y upper limit.
ZLower
REAL Z lower limit.
ZUpper
REAL Z upper limit.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - XYLim Statement"

Example

To set the upper and lower limits of X, Y and Z, run the Function Block as shown below.

Seds the allowabls
mioticn aréa by
specifying the
Iorever and upper
biret postions.
——PEL _KYLimSet
Sats the alloweable motion ares ..
SPEL_MWLImSet X¥LUimSet [ HnCycle—
Stan SalYLmSst
1+  E(Done ==
HLownar 0
(Error —
Hlpper 100
YL orver 20
Ylipper 200
ILovever 30
IUpper 300
Extinpuds Epsoan|
ExdOndputs Epson:Q
ErrCoded 0+
ErrCode2 0+
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6.3 Function Blocks for CODESYS

6.3.1 SPEL_Above

Description

Sets the elbow orientation of the specified point to Above.
Common inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
INT point number to set its orientation to ABOVE.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Elbow Statement"
Example

To set PO orientation to Above, set [Point] to “0”, as shown below.

SFEL_ZAbowe 0

Start_Zbowve 0 SPEL Abowe
Il Start T TRUE |
Point_Ebowe 0O |I|— Point InCycle ™= InCycle Rbowve 0

Error s Error Bbove 0
ErrCodel —ErrCodel Zbove 0 [0 |
ErrCode2 —ErrCode2 Bbove 0 [0 |
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6.3.2 SPEL_Accel

Description

Sets the point to point acceleration and deceleration. Specifies the ratio (%) of the maximum acceleration/deceleration using an
integer equals to or greater than 1.

Common inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs

Accel

UINT value of acceleration as percentage.
Decel

UINT value of deceleration as percentage.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Accel Statement"
Example

To set acceleration to 50% and deceleration to 50%, set [Accel] to “50” and [Decel] to “50”, as shown below.

SPEL_Accel 0

Start_Zfcecel 0O SPEL Accel

HIH Start Done m

Accel Accel 0 E-‘-.n:u:el InCycle ™= InCycle &Zccel 0O
Decel Reeel 0 Decel Error = Error Leocel 0

ErrCodel —ErrCodel _Accel 0

ErrCodel —ErrCodeid Bccel 0
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6.3.3 SPEL_AccelS

Description

Sets acceleration and deceleration. Specifies the value which is the actual acceleration/deceleration in linear or CP motion

(Unit: mm/secz).
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs

Inputs

Accel

REAL value of acceleration.
Decel

REAL value of deceleration.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual — AccelS Statement"
Example

To set acceleration to 100.200, deceleration to 200.100, set [Accel] to “100.200”, [Decel] to “200.100”, as shown below.

SPEL AccelS 0
Start_RZccel5 0 SPEL Accels
HIH Start Done m
Leecel RAccelS 0 100 —Receel InCycle = InCycle Aeocels 0 RS
Decel Rccel5 0 Decel Error M= Error ZccelS O JRgaesy
ErrCodel - ErrCodel RccelS 0
ErrCode2 —ErrCode2 ReccelS 0
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6.3.4 SPEL_Arc

Description

Moves the arm from the current position to the specified position in circular interpolation motion on XY plane face.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

midPoint

UINT Middle point in Arc command.
endPoint

UINT End point in Arc command.
MaxTime

DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual — Arc Statement"
Example

To move from current position passing through P2 and ending at P3, in a circular motion.

SPEL Arc 0
Start_&arc 0 SPEL Arc
HIH Start - Done m
MidPoint Arc 0 MidPoint InCycle = InCycle Arc 0
EndPoint Arc 0 EndPoint Error = Error Arc 0
MauTime Zrc 0 MaxTime ErrCodel —ErrCodel Arc 0
ErrCodel —ErrCodei Rrc 0O
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6.3.5 SPEL_Arc3

Description

Moves the arm from the current position to the specified position in circular interpolation in 3 dimensions.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

midPoint

UINT Middle point in Arc3 command.
endPoint

UINT End point in Arc3 command.
MaxTime

DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Arc3 Statement"
Example

To move from current position passing through P1 and ending at P2, in a circular motion.

SPEL_Arc3 0
Start_Zrc3 0 SPEL Arca
HIH Start - ey TRUE
MidPoint Arc3 0 MidFPoint InCycle = InCycle Arc3 0
EndPoint Arc3d_0 EndFoint Error = Error_Arc3 0 [N
MaxTime Arc3 0 MaxTime ErrCodel —ErrCodel Ared 0
ErrCode2 - ErrCode2 Arc3 0

138



Epson RC+ 8.0 Option PLC Function Blocks

Rev.2

6.3.6 SPEL_ArchGet

Description
Gets the Arch parameter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

ArchNum
UINT desired Arch number.

Outputs

DepartDist

REAL departing distance of the given Arch number.

ApproachDist

REAL approaching distance of the given Arch number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Arch Function"

Example

To get the current values of approach and depart distances of given Arch, set the Arch number.

SFEL_ArchGet 0

Start_ArchGet 0

il Start

SPEL_ArchGet
Done

Archium ArchGer 0 ArchNum InCycls

Error
DeparctDiac
ApproachDiatc
ErrCode=l
ErrCode2

= InCycle_ArchGer 0

FRLSE

= Zrror_ArchGer 0 | EXGER

DepartDist ArchGez 0
ApproachDist_ArchGet_0 40

—ErrCodel ArchGet 0 0 |

—ErrCode2 ArchGet |

o
-
o

[o |
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6.3.7 SPEL_ArchSet

Description
Sets the Arch parameter.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
ArchNum

UINT desired Arch number.
DepartDist

REAL departing distance of the given Arch number.
ApproachDist

REAL approaching distance of the given Arch number.
Operation
Reference: Function Blocks General Operation For more details, refer to the following manual:
"SPEL+ Language Reference manual - Arch Statement"

Example

To set 60.0, 60.0 as depart and approach distances respectively of Arch 2, see below.

SFEL_ArchSet_0
Start_ArchSet 0 SPEL ArchSat
ﬂlﬂ Start a S Ay TRUE |
ArchNum ArchSet 0[ 2 |—{ArchNum InCycle = InCycle Archser O [|EEEEH
DepartDist_ArchSer_0[ &0 | —|DepartDisc Error = Error_Archier_0 BN
ApproachDist_ArchSsr 0 ApproachDist ErrCodel ~ErrCodel ArchSet 0 [0 |
ErrCode2 —ErrCode2_ArchSet 0 [ o |
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6.3.8 SPEL_BaseGet

Description
Gets the base coordinate system.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

NumAxes
UINT number of robot axes.

For a SCARA robot, use 4. For a 6-axis robot, use 6.

Outputs

BaseX

REAL base value of coordinate X.
BaseY

REAL base value of coordinate Y.
BaseZ

REAL base value of coordinate Z.
BaseU

REAL base value of coordinate U.
BaseV

REAL base value of coordinate V.
BaseW

REAL base value of coordinate W.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Base Statement"

Example

To get the base values of X through W coordinates for SCARA robot, plug 4 for NumAxes. Base values will update as shown

below.

5

FEL._BaseGet_0

Start_BaseGet_0

SPE L._B aseGet

HIH Start Done
Humixes BaseGet 0 |I|—Hum?—‘-_xes

InCycle
Error
BaseX
BaseY
Bageli
Basel
BagseV
BaseW

ErrCodel
ErrCodeld

g TRUE
= InCycle BaseGet 0

= Errcr_BaseGet_0 RN
—Baze¥ Bazelet 0
—Base¥ Basslet 0
—Basel BassGet 0
—Bagell Bagelet 0
—BaseV_BaseGet_0
—BaseW Baselet 0
—ErrCodel BaselBet 0
—ErrCode2 BaseGet 0
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6.3.9 SPEL_BaseSet

Description
Sets the base coordinate system.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

NumAxes

UINT number of robot axes. For a SCARA robot, use 4. For a 6-axis robot, use 6.

BaseX

REAL base value of coordinate X.
BaseY

REAL base value of coordinate Y.
BaseZ

REAL base value of coordinate Z.
BaseU

REAL base value of coordinate U.
BaseV

REAL base value of coordinate V.
BaseW

REAL base value of coordinate W.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Base Statement"

Example

To set the base value of a SCARA robot, set NumAxes = 4. Enter the base coordinate value for each axis, as shown below.

SPEL_BaseS3et_0

Start_Baselet_0

Numkxes BaseSet 02 |
BaseX Baselet_ 0
BaseY Baselet_0
RaseZ BaseSet 0 &4 |
Basell BaseSet_ 0 |I|—
BageV_Basedet_0
BaseH BaseSet 0

SPEL BaszeSet
Start Done

Numiixes
BageX
Bage¥

InCycle
Error

ErrCodel

BageZ ErrCodel

Basell

BageWV

BageW

—
= InCycle BazeSet 0
= Error_BasgeSet [ JEpNey

—ErrCodel BaseSet_0
—ErrCode2 BaseSet 0
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6.3.10 SPEL_Below

Description

Sets the elbow orientation of the specified point to Below.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
UINT desired point number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Elbow Statement”
Example

To set orientation of P2 to below, enter 2 as point.

SPEL Below 0
Start_Below 0 SPFEL Below

HIH Start Done m
Point_Below 0O Pu::-im: InCycle = InCycle Below 0
Error mError Below 0
ErrCodel - ErrCodel Below 0
ErrCodel —ErrCoded Below 0
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6.3.11 SPEL_CPOff

Description

Turns off Continuous Path parameter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - CP Statement"

Example

To set CP to off, run the Function Block like as shown below.

Start CPOff_0

SPEL CEOff_0

S5PEL CPOFF
Start Done

InCycle
Errcr
ErrCodel
ErrCoded

. TRUE
= InCycle CPOEf 0
= Error_CPOLL_0 [EpNesy

—ErrCodel CPOff 0
—ErrCode2 CPOff 0
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6.3.12 SPEL_CPOn

Description

Turns on Continuous Path parameter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - CP Statement"
Example

To set CP to On, run the Function Block as shown below.

Start_CPOn_0 SPEL CPOn
HIH Start a Done m
InCycle = InCycle CPOn 0
Error = Error CPOn_0
rrCodel [-ErrCodel CPOn_0
rrCode2 [~ ErrCode2 CPOn_0
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6.3.13 SPEL_ExecCmd

Description

The SPEL_ExecCmd Function Block is used by other Function Blocks to execute a command in the robot controller.

SPEL ExecCmd 0

Start_ExecCmd_0

Il

MaxTime_ExecCmd 0

Cmd ExecCmd 0
CmdParaml ExecCmd 0
CmdParam? ExecCmd 0
CmdParam? ExecCmd 0
CmdParam4 ExecCmd 0
CmdParam5 ExecCmd 0

CmdParamé ExecCmd_0

CmdParam? ExecCmd 0

SPEL ExecCmd

Start
MaxTime
Cmd
CmdFaraml
CmdParams
CmdParam3
CmdFarams
CmdParami
CmdParamb
CmdParam?

Done
InCycle
Error
ErrCodel
ErrCodel
CmdEcho
Eeapl
Eeapl
Eeap3
Beapd
Eeaps
Eeapé
Besp?

—
= InCycle ExecCmd_0
= Error_ExecCmd 0 JRpNedy
—ErrCodel ExecCmd 0
—ErrCode2 ExecCmd 0
— CmdEcho ExecCmd 0
—Eespl ExecCmd 0
—Reap? ExecCmd 0
—Resp3_ExecCmd 0
— BReapd ExecCmd 0
—Eespd ExecCmd 0
—Reaph ExecCnd 0
— BReap?_ExecCmd 0
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6.3.14 SPEL_FineGet

Description
Gets the setting of positioning end judgement range for all joints.
Outputs

Axisl..Axis6
UINT position accuracy for each joint in encoder pulses.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Fine Function"
Example

To get the position accuracy for the robot, run the Function Block as shown below.

SPEL_FineGet 0
Start_FineGet_0 SPEL FineGet

HIH Start iy TRUE |
InCycle = InCycle FineGet 0
Error (= Error_FineGet 0 gy
Lxisl [—Lxisl FineGet 0
Lxiz2 [-Axis2 FineGet 0
Lxis3Rhxis3 FineGet 0
Luigd[—Axiszd FineGetr 0
Zyis5—RAxis5_FineGet 0
Luisé—RAuisE Finelet 0
ErrCodel - ErrCodel FineGet 0
ErrCodel —ErrCode2 FineGet 0
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6.3.15 SPEL_FineSet

Description

Sets the positioning end judgement range for all joints.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Axisl..Axis6

UINT position accuracy for each joint in encoder pulses.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Fine Statement"

Example

To set the position accuracy for the robot, enter the Axis values and run the Function Block as shown below.

SPEL_FineSet 0

Lxis5 FineSet 0[ 0 | Zxiss
Lxisg FineSet 0[ 0 |—BExiss

Start_FineSet_0 SPFL FineSet

HIH Start Done m
Lxisl FineSet 0 Zxisl InCycle = InCycle FineSet 0
Lxia2 FineSet 0[1400 —Zxis2 Error mError FineSet 0

Lxis3 FineSet 0 Lxiz3 ErrCodel - ErrCodel FineSet 0
Lxias FineSet 0 Lxiz4 ErrCode2 —ErrCode2 FineSet 0
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6.3.16 SPEL_Flip

Description

Sets the wrist orientation of the specified point to Flip.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

Point

UINT desired point number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Wrist Statement"

Example

To set orientation of robot point P2 to flip, enter 2 as the point number and run the Function Block as shown below.

SPEL_Flip 0

Start_Flip 0

Point Flip 0[ 2 |

SPEL Flip
Start - Done
Point InCycle

Error
ErrCodel
ErrCode2

g TRUE
= InCycle Flip 0
= Error_Flip 0

—ErrCodel Flip 0
—ErrCode2 Flip 0
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6.3.17 SPEL_Go

Description

Moves from the current position to the specified position in PTP motion.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

Point
UINT Desired point number.
TargetType
UINT Specifies method to reach the target position.
= (= Target specified by point number.

= | = Target specified by position in the pallet.
= 2 = Target specified by coordinates of the pallet.

PalletNum
UINT Specifies the pallet number to be used.
PalletPosOrCol
= UINT TargetType=0 specifies 0.

= UINT TargetType=1 specifies pallet position.

= UINT TargetType=2 specifies pallet column.

PalletRow
= UINT TargetType=0 specifies 0.

= UINT TargetType=1 specifies 0.
s UINT TargetType=2 specifies pallet row.

MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Go Statement"
Example

To move the robot to point 0 using PTP motion, enter “0” as the point and run the Function Block, as shown below.

SPEL_Go_0
Start_Go_0 SPEL Go
1| Start a Done i —
Point_Gao_0 Point InCycle = InCycle_Gao_0
TargetType_Go_0[ 0 | TargecIype Error [~ Error_Go_0
PalletNum Go_0[_ o0 |—{PallscHum ErrCodel — ErzCoedel Go_0 [0 |

FalletPosOrCol Go 0 0 |—|PalletPosOrCol  ErrCode2 —ErxzCede2 Go 0 [ 0 |

PalletRow Go 0[ 0 |—{PalletRow
MaxTime Go 0 MaxTime
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6.3.18 SPEL_In

Description
Reads a byte of input.
Common Inputs and Outputs Reference: Function Blocks Common Inputs and Qutputs

Inputs

PortNum
UINT desired input byte port number.

Outputs

Value
BYTE value of the desired input port.

Operation

Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - In Function"
Example

To read input port number 66, set [PortNum] to “66”.

SEEL In 0
Start_In_ 0 SFEL In
HIH Start " Done ~jEEClE
PortHum In_ 0O E— PortHum InCycle =~ InCycle In 0
Error =Wrror_In 0 JEgEeess
Value —Value In 0
ErrCodel —ErrCodel In 0
ErrCode2 —ErrCode2 In 0
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6.3.19 SPEL _InertiaGet

Description
Gets the load inertia.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Outputs
Inertia
REAL acquired Inertia.

Eccentricity
REAL acquired Eccentricity.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Inertia Function"

Example

To read load Inertia and Eccentricity, run the Function Block, as shown below.

SPEL_InertiaGet_0

S5tart_InertiaGet 0 SPEL InertiaCet
ﬂlﬂ Scarc Done
InCycle

Error
Inertia
Ececentricity
ErrCodel
ErrCodedd

-

= InCycle_ InertiaGet_0

= Error InertiaGet 0 RN
Inertia_InertiaGet 0
—Eccentricity InertiaGet 0
—ErrCodel InerctiaGer 0 0 |
[—ErrCodel_ InertiaGet_0 |I|

152



Epson RC+ 8.0 Option PLC Function Blocks

Rev.2

6.3.20 SPEL _InertiaSet

Description
Sets the load inertia.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Inertia
REAL desired Inertia.

Eccentricity
REAL desired Eccentricity.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Inertia Statement”

Example

To set load Inertia and Eccentricity to 0.01, 0.01 respectively, enter the values and run the Function Block.

SPEL_InertiaSet_0

Start_InertiaSet_0 SPEL InertiaSat
E.l] Start a Done
Inertia_InertiaSetr_0[ _ 0.01  |—Inercia InCycle
Eccentricity InertiaSet 0 _©0.01 | —{Eccentricity Error
ErrCodel
ErrCodel

— T
= InCycle_InerciaSet_0
~Error Inertiadet 0
ErrCodel InertiaSet_0 [T]
—ErrCode2_InerciaSec_0[_ o0 |
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6.3.21 SPEL_lInit

Description

Initializes the PLC program for Function Blocks execution. It is required to execute SPEL _Init before executing any other
Function Blocks.

/\ CAUTION

If the controller has a system error, then it must be reset before SPEL _Init and other Function Blocks can
execute successfully.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

Example

As shown below, toggle [Init Switch] to high to start the Function Block.

SPEL Init O
Start_Init_ 0 SPEL Init
I Start Dene il
InCycle = InCycle Init O Jgees)
Errorf= Error_Init_ 0 [ggee
ErrCodel —ErrCodel_Init_0
ErrCode2 [-ErrCode2 Init 0
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6.3.22 SPEL_InW

Description

Returns the status if an input word.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PortNum
DINT desired port number.

Operation

Value
WORD value of the desired input port.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - InW Function"
Example

To read content of port number 33, enter the value and run the Function Block.

SPEL InW 0
Start_InW 0 SPEL InW
Il start  Done et
Porthum_InW_0[ 33 |—{FortMum InCycle p= InCycle_InW_0
Errorm Error InW 0 gEE
Value —Value_InW_0 [2101 | m
ErrCodel —ErrCodel_InW_0 |I|
ErrCode2 —ErrCode2 InW 0[ 0 |
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6.3.23 SPEL_Jog

Description

Jogs the robot.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

JogMode
UINT Desired jog mode.
= 0=World

= ] =Joint

Axis
UINT Desired axis.
= JogMode=0: 1=X axis, 2=Y axis, 3=Z axis, 4=U axis, 5=V axis, 6=W axis

= JogMode=1: 1=Joint #1, 2=Joint #2, 3=Joint #3, 4=Joint #4, 5=Joint #5, 6=Joint #6
Distance
REAL Distance
= JogMode=0
e XY,Z in mm.
e U,V,Windeg.
= JogMode=1
e J1-J6 in deg.
MaxTime
DINT The maximum execution time allowed.
Operation
Reference: Function Blocks General Operation
Example

To move robot in -Y direction for 40mm, enter values and run the Function Block as shown below.

SFEL_Jog_0
Start_Jog 0 SPEL Jog

HIH Start Done m
JogMode dJog_ 0O JogMode InCycle ™= InCycle Jog_0

Lxis Jog 0 2 |—|BAxes Error mError Jog 0
Distance Jog_ 0 Distance ErrCodel —ErrCodel_Jog 0
MaxTime Jog_ 0 P.'Ia:-:Time ErrCodel —ErrCodei_ Jog_0
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6.3.24 SPEL_Jump

Description

Moves the arm using gate motion for a SCARA robot.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point

UINT Desired point number.
TargetType

UINT Specifies the method to reach the target position.

= (= Target specified by point number.
= | = Target specified by position in the pallet.
= 2 = Target specified by coordinates of the pallet.

PalletNum
UINT Desired pallet number.
PalletPosOrCol
= UINT TargetType=0 specifies 0.

= UINT TargetType=1 specifies pallet position.

= UINT TargetType=2 specifies pallet column.

PalletRow
= UINT TargetType=0 specifies 0.

= UINT TargetType=1 specifies 0.

= UINT TargetType=2 specifies pallet row.

ArchNum
= UINT Specifies arch

= (-6 =using arch
= 7 =not using arch

MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Jump Statement"

Example

To move the robot to point P2 using gate trajectory, enter the value for Point and run the Function Block as shown below.

157



Epson RC+ 8.0 Option PLC Function Blocks

Rev.2

Start_Jump 0

SPEL_Jump_0

SPEL_Jump

Start

Foint_Jump 0 Foint
TargetType Jump 00 —{TargecType
PallecMum Jump 0 0  F—Palletlum ErrCodel —ErrCodel Jump 0 [0 |
FalletPosOrCol_Jump O 0 |—PalletPos0rCol  ErrCodeZ [~ErrCodeZ_Jump 0 [ _0 |
PalletRow Jump 00 | —|PalletRow
Archium_Jump 0 ArchNum
MaxTime_Jump_0 MaxTime

Done Rk

InCycle e InCycle Jump 0 m
Error = Error_Jump O |EEEEEN
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6.3.25 SPEL_Jump3

Description

Moves the arm with 3D gate motion for a 6-axis robot. This is a combination of two CP motion and one PTP motion.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

DepartPoint

UINT desired depart point.
ApproPoint

UINT desired approach point.
DestPoint

UINT desired destination point.
ArchNum

= UINT specifies arch

= (-6 = using arch
= 7 =not using arch

MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Jump3CP Statement"
Example

To move the robot to point P2 using gate trajectory, enter the values for the points and run the Function Block as shown below.

SPEL Jump3 0
S'I:a.:'t_J'.:l:l'lp :'I-_f:- SPEL Jump3
‘1 Startc - e TRUE
DepartPoint Jump3 0 1 |—{DepartPoint InCycle = InCycle Jump3 0
hpproPoint Jump3 03 |ApproPoint Error = Error Jump3 0
DestPoint_Jump3 0 [ _2 |—DestPoint ErrCodel —ErcCodel Jump3 0 [0 |
Archfum_Jump3_0 [ 7 | Archium ErzCode2 —ErrCodeZ_Jump3 0 [ 0 |
MaxTime Jump3 0 30000 —MaxTime
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6.3.26 SPEL_Jump3CP

Description

Moves the arm with 3D gate motion for a 6-axis robot. This is a combination of three CP motions.

Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs

Inputs

DepartPoint
UINT desired depart point.
ApproPoint
UINT desired approach point.
DestPoint
UINT desired destination point.
ArchNum
UINT specifies arch
= (-6 = using arch
= 7 =not using arch
MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation For more details, refer to the following manual:

"SPEL+ Language Reference manual - Jump3CP Statement"

Example

To move the robot to point P2 using gate trajectory, enter the values for the points and run the Function Block as shown below.

SPEL_Jump3ICF 0
Start_Jump3iCP_0 SPEL JumpicP
|l Start - Done Tl
DepartPoint_Jump3CP_0[ 1 |—|DeparcPoinc InCycle = InCycle_Jump3CP_0
ApproPoint_Jump3CP 02 |—|ApproPoint Error p=Error_JumpiCP o RN
DestPoint_Jump3CP 02 | —{D=stPoint ErrCodel —ErrCodel Jump3CP 0 [ 0 |
Arch¥um Jump3CP 0 [ 7 |—{ArchWum ErrCode2 —ErrCode2 Jump3CP 0 [0 |
MaxTime Jump3CP_0 [ 30000  |—|MaxTime
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6.3.27 SPEL_Lefty

Description

Sets the hand orientation of the specified point to Lefty.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
UINT desired point number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Hand Statement"

Example

To change P2’s hand orientation to Lefty, enter values and run the Function Block as shown below.

SPEL Lefty 0
Start_Lefty 0O SPEL Lefty
Il Start Dene el
Point_Lefty 0O |I|—Pu::-int InCycle ~InCycle Iefty 0
Error ™ Error Iefty 0
ErrCodel —ErrCodel Lefty 0
ErrCode2 —ErrCode2 Lefty 0
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6.3.28 SPEL_LimZ

Description

Sets the initial Joint #3 height (Z coordinate value) in Jump command.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

Height
REAL desired Z limit in mm.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - LimZ Statement"
Example

To set LimZ value of 10mm, enter values and run the Function Block as shown below.

SPEL LimZ 0O
Start_LimZ 0 SPEL LimZ
] Start T TRUE |

Height LimZ 0[___ 1o | —Height InCycle = InCycle LimZ 0
Error m Error LimZ 0
ErrCodel - ErrCodel LimZ 0
ErrCode2 - ErrCode2 LimZ 0
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6.3.29 SPEL_LocalGet

Description

Gets data for a given local coordinate system.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

NumAxes

UINT number of axes in the robot.

For SCARA, use 4, for Articulate robot, use 6.
LocalNum

UINT desired local number you want to get.

Outputs

LocalX

REAL the coordinate value of that axis.
LocalY

REAL the coordinate value of that axis.
LocalZ

REAL the coordinate value of that axis.
LocalU

REAL the coordinate value of that axis.
LocalV

REAL the coordinate value of that axis.
LocalW

REAL the coordinate value of that axis.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Local Statement"

Example

To get the coordinate values for local number 3 of a SCARA robot, enter values and run the Function Block as shown below.
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SPEL LocalGet_0

Start_LocalGet_ 0

Numlxes LocalGet 0 4  |—
Locallum LocalGet 0

SPEL LocalGet

Start
Numbixes
LocalNum

Done
InCycle
Error
LocalX
Local¥
Local Z
Locall
LocalV
LocalW
ErrCodel
ErrCode?d

= InCycle LocalGet 0

= Error_LocalGet 0 JRpNeas

— LocalX LocalGet 0
—LocalY LocalGet 0
— Locali LocalGet 0
— Locall LocalGet 0
— LocalV _LocalGet 0
—LocalW LocalGet 0
—ErrCodel_LocalGet 0
—ErrCodei TLocalGet 0O
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6.3.30 SPEL_LocalSet

Description
Sets the local coordinate number.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

NumAxes
UINT number of axes in the robot.

For SCARA, use 4, for Articulate robot, use 6.

LocalNum

UINT desired local number you want to get.

LocalX

REAL the desired coordinate value of X axis.

LocalY

REAL the desired coordinate value of Y axis.

LocalZ

REAL the desired coordinate value of Z axis.

LocalU

REAL the desired coordinate value of U axis.

LocalV

REAL the desired coordinate value of V axis.

LocalW

REAL the desired coordinate value of W axis.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Local Statement"

Example

To set the coordinate values for local number 3 of a SCARA robot, enter values and run the Function Block as shown below.

Start_LocalSet 0

SPEL Local3et_0

NumfAxes Local3et 0O |I|—

LocallNum Local3et 0O
LocalX LocalSet 0
LocalY LocalSet O
LocalZ LocalSet 0
Locall LocalSet 0
LocalV LocalSet 0
LocalW _LocalSet 0

SPEL LocalSet

Start Done
HumRxes InCycle
LocalNum Error
LocalX ErrCodel
Local¥ ErrCodel
LocalZ
Locall
LocalV
LocalW

—EE
= InCycle LocalSet 0
= Errocr Localdet 0 RNy

—ErrCodel LocalSet_0
—ErrCode2_LocalSet 0
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6.3.31 SPEL_Memin

Description

Reads a byte of memory IO.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PortNum
UINT port number to be read. Port number refers to byte number.

Outputs

Value
BYTE value of the port.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemlIn Function"
Example

To read port number 0 of memory I/O, run the Function Block as shown below.

SPEL MemIn 0
Start_MemIn 0 SPEL MemIn
ﬂlﬂ Start - Done
PortNum MemIn 0 0 |—{PortMum InCycle = InCy
Error rror Msmln FALS
Value —Value Me an o [1 ] -
ErrCodel [ ErrCodel _MemIn 0[O0 |
ErrCode2 —ErrCode2 MemIn 0 [ 0 |
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6.3.32 SPEL_MemInW

Description

Reads a word of memory 10.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PortNum
UINT port number to be read.

Outputs

Value
WORD value of the port.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemInW Function"

Example

To read port number 0 as word, run the Function Block as shown below.

SPEL MemInW_0

Start_MemInW 0O SPEL MemInW
] Start Done el
PortHum MemInW 0 PortHum InCycle ™= InCycle MemInW O [gEeeso

Error = Error MemInW 0
Value —Value MemInW_0
ErrCodel - ErrCodel MemInW 0
ErrCode2 —ErrCode2 MemInW 0
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6.3.33 SPEL_MemOff

Description

Turns a memory 10 bit off.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
UINT bit number to be turned off.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemOff Statement"

Example

To turn off memory bit number 3, run the Function Block as shown below.

SFEL MemOff 0O
Start_MemOff 0O SPEL MemOEf

HIH Start Done m
BitNum MemOff 0 BitNum InCycle = InCycle MemOQff 0
Error mError MemOff 0
ErrCodel ErrCodel MemDff 0
ErrCode2 - ErrCode2 MemDff 0
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6.3.34 SPEL_MemOn

Description

Turns a memory IO bit on.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
UINT bit number to be turned on.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemOn Statement"
Example

To turn on memory bit number 3, run the Function Block as shown below.

SPEL _MemCn_0
Start _MemOn_0 SPEL MemOn

HIH Start l Y oy TRUE
BitNum MemOn 0 BitNum InCycle = InCycle MemDn 0
Error M= Error MemOn 0 JRgENeay
ErrCodel —ErrCodel MemOn 0
ErrCode2 —ErrCode2 MemOn O
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6.3.35 SPEL_MemOut

Description
Sets a byte of memory 10.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
PortNum
UINT desired output port number.
OutData
BYTE value of the data to be sent to output port.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - MemOut Statement"
Example

To send 99 to port number 4, run the Function Block as shown below.

SPEL MemOut 0

Start_MemOut 0 SPEL Memlut
HIH Start - Done m
PortHum MemOut 0 |I|— PortHum InCycle ™= InCycle MemOut 0
OutData MemOut 0 OutData Error m Error MemOut 0

ErrCodel - ErrCodel MemOut 0
ErrCode2 - ErrCode2 MemOut 0
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6.3.36 SPEL_MemOutW

Description
Sets a word of memory 10.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
PortNum
UINT desired output port number.
OutData
WORD value of the data need to be sent to output port.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - MemOutW Statement"
Example

To send 99 to port number 15, run the Function Block as shown below.

SPEL_MemQutW_0

Start MemOutW_0 SPEL MemOutW

HIH Start Done m
PortNum MemOutW 0 PortNum InCycle = InCycle MemOutW 0 [ENEaS
OutData MemCutd 0 OutData Error m Error MemdutW 0

ErrCodel - ErrCodel MemDutW 0
ErrCode2 - ErrCode2 MemOutW 0
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6.3.37 SPEL_MemSw

Description

Reads a bit of memory IO.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
UINT desired memory bit number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - MemSw Function"

Example

To read memory bit number 5, run the Function Block as shown below.

SPEL _MemSw_0
Start_MemSw_0 SPEL MemSw

HIH Start Done m
BitNum MemSw 0 BitNum InCycle = InCycle MemSw 0
Error = Error MemSw 0
Value ~=Value MemSw_0 Jghegx
ErrCodel - ErrCodel MemSw 0
ErrCode2 - ErrCode2 MemSw 0
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6.3.38 SPEL_MotorGet

Description

Returns status of motor power for the current robot.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Outputs

Status
UINT status of motors for the current robot (Hi=ON / Lo=OFF)

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Motor Statement"
Example

Executing when Motor ON, returns response as follows.

SPEL MotorGet 0
Start_MotorGet_D SPEL MotorGet

ﬂl[] Start Done TR
InCycle ;= InCycle MotorGert 0 o
Exrror = Error MotorGet 0
Status [~ Status_MotorGet_0
ErrCodel —ErrCodel_MotorGet_0 [0 |
ErrCode2 [ ErrCode2_MotorGet_0 [0 _|
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6.3.39 SPEL_MotorOff

Description

Turns robot motors off.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Motor Statement"
Example

To turn off motors, run the Function Block as shown below.

SPEL MotorOff 0
Start_MotorOff 0 SPEL MotorOEE

HIH Start Done m
InCycle = InCycle MotorOff 0
Error = Error MotorOff 0 jppNes)s
ErrCodel - ErrCodel MotorOff 0
ErrCode2 - ErrCode2 MotorOff 0
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6.3.40 SPEL_MotorOn

Description

Turns robot motors on.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Motor Statement"
Example

To turn on motors, run the Function Block as shown below.

SPEL_MotorOn_0
Start MotorOn_0 SPEL MotorOn

HIH Start lS Y oy TRUE
InCycle ™= InCycle MotorOn 0O
Error M~ Error MotorOn 0 JRgENess
ErrCodel —ErrCodel MotorOn_0
ErrCodel —ErrCodeid MotorOn 0
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6.3.41 SPEL_Move

Description

Moves the arm from the current position to the specified position in a linear interpolation motion.

Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
UINT desired point number.
TargetType
UINT Specifies method to reach the target position.
= (= Target specified by point number.

= | = Target specified by position in the pallet.
= 2 = Target specified by coordinates of the pallet.

PalletNum
UINT Specifies the pallet number to be used.
PalletPosOrCol
= UINT TargetType=0 specifies 0.

= UINT TargetType=1 specifies pallet position.

= UINT TargetType=2 specifies pallet column.

PalletRow
= UINT TargetType=0 specifies 0.

= UINT TargetType=1 specifies 0.
s UINT TargetType=2 specifies pallet row.

MaxTime
DINT The maximum execution time allowed.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Move Statement"
Example

To move the end effector to point P20, run the Function Block as shown below.

SPEL_Move D
Scart Move 0 SPEL Move
|]I} Startc B et TRUE
Foint_Move 0| 20 —|Point InCycle = InCycle Move_ 0
TargetType_Move 08 | —|TargetTIype Error = Error_Move 0
Pallethum Move 0 @ |—Pallethum ErrCodel —ErrCodel Move 0 [0 |
PalletPosOrCol Move 0 0 —{PallecPoalrCol ErrCode2 —ErrCode2 Move 0 0 |
PalletRow_Move 0 [ 0 }—PalletRow
MaxTime Move 0 MaxTime
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6.3.42 SPEL_NoFlip

Description

Sets the wrist orientation of the specified point to NoFlip.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
UINT desired point number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Wrist Statement"

Example

To set point P2 orientation to NoFlip, run the Function Block as shown below.

SPEL NoFlip 0

Start_NoFlip O SPEL NoFlip
] Start T TRUE |
Point NoFlip o[ 2z |—|Point InCycle = InCycle NMoFlip 0

Error mError NoFlip 0
ErrCodel - ErrCodel NoFlip_0
ErrCode2 - ErrCode2 NoFlip O
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6.3.43 SPEL_Off

Description

Turns an output bit off.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
UINT desired output bit number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Off Statement"
Example

To turn off bit number 4, run the Function Block as shown below.

SPEL Off 0
Start_Off 0 SPEL OFF
HIH Start - Done m
BitNum Off 0[ & | —|BitNum InCycle = InCycle Off O

Error mError Off 0
ErrCodel - ErrCodel Off 0
ErrCode2 - ErrCode2 Off 0

178



Epson RC+ 8.0 Option PLC Function Blocks

Rev.2

6.3.44 SPEL_On

Description

Turns an output bit on.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
UINT desired output bit number.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - On Statement"

Example

To turn on bit number 4, run the Function Block as shown below.

SFEL_On_0
Start_On_0 SPEL On

HIH Start Done m
BitNum On 0[ & |—|BitNum InCycle = InCycle On 0
Error mError On 0
ErrCodel - ErrCodel On 0
ErrCode2 —ErrCode2 On 0
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6.3.45 SPEL_Oport

Description

Returns the state of the specified output bit.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
UINT specified bit number

Outputs

Status
BOOL status of specified bit

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Oport Statement"
Example

Gets the output bit number 5 set to High.

SPEL_Oport_0

Start_Oport 0 SPEL Oport
|l Start Done Tl
BizMum_Oport_0[ & [|—(BitHum InCycle = InCycle Cport_0

Error = Error_Oport_0
Status —Status Oport 0 |I|
ErrCodel - ErzCodel Oport 0 0 |
ErrCode2 ErrCode2_Oport_0[ 0 |
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6.3.46 SPEL_Out

Description
Sets an output byte to a given value.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
PortNum
UINT desired output port number.

outData
BYTE desired output port value.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Out Statement"
Example

To set port number 1 with value of 99, run the Function Block as shown below.

SPFEL_©Qut_0a
Start_Cut_0 SPEL Cut
HIH Start - Done m
PortHum Cut_0 PortNum InCycle = InCycle Out 0
OutData_Out_0 OutData Error=Error_Out_0 [|ERED
ErrCodel - ErrCodel Out 0
ErrCode2 - ErrCode2 Out 0
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6.3.47 SPEL_OutW

Description
Sets an output word to a given value.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
PortNum
UINT desired output port number.
OutData
WORD desired output port value.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual — OutW Statement”

Example

To set port number 0 with value of 99, run the Function Block as shown below.

SPEL_QutW_0

Start_OutW_0 SPEL OutW

HIH Start - Done m
PortHum OutW 0O PortHum InCycle ™= InCycle QutW_0 N
OutData Cutd 0 OutData Error m Error QutW_0

ErrCodel - ErrCodel QutW_0
ErrCode2 - ErrCode2 OutW 0
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6.3.48 SPEL_Pallet3Get

Description

Copies the 3-points definition coordinate of specified palette to the specified point variable.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

PalletNum
UINT desired Pallet number.
Pointl

UINT point variable 1 which copies pallet definition coordinate.

Point2

UINT point variable 2 which copies pallet definition coordinate.

Point3

UINT point variable 3 which copies pallet definition coordinate.

# KEY POINTS

Point1, Point2, Point3 will override previous point data.

Outputs

Columns

UINT number of divisions of point number 1 and point number 2 on a palette.

Rows

UINT number of divisions of point number 1 and point number 3 on a palette.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Pallet Statement"

Example

To copy the pallet 1 definition coordinate which defined in 3-points to 10, 11, and 12, run the Function Block as shown below.

SPEL_Pallet3Getr_0

Start_Pallet3Ger_0O

L]

PalletHum Pallec3Ger O[ 1
Pointl Pallec3Ger 0 10 |—
Point2_Pallet3Ger_0[ 11 |

Foint3_Fallec3Get_0[ 12 |—

SPEL PalletiGet

Startc
PalletHum
Pointl
Pointd
Point3

Done
InCycle
Error
Columns
Rows
ErrCodel
ErrCode2

—

= InCycle_Fallec3Gec_0 S
= Error_Pallet3Ge:_0O

— Columns_Pallet3Get 0 [ & |
— Rows_Fallez3Ger_ 0 [ 5 |
—ErrCodel Pallet3Get 0 o0 |
—ErrCode2 Pallet3Get 0 [ 0 |

183



Epson RC+ 8.0 Option PLC Function Blocks

Rev.2

6.3.49 SPEL_Pallet3Set

Description

Defines a pallet by specifying 3-points.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PalletNum

UINT desired Pallet number.

Specifies the number using an integer 0 to 15.
Pointl

UINT point number 1 which defines 3-points pallet.
Point2

UINT point number 2 which defines 3-points pallet.
Point3

UINT point number 3 which defines 3-points pallet.
Columns

UINT number of divisions of point number 1 and point number 2 on a palette.

Specifies the number using an integer 1 to 32767 (number of divisions 1 X number of divisions 2 < 32767).

Rows

UINT number of divisions of point number 1 and point number 3 on a palette.

Specifies the number using an integer 1 to 32767 (number of divisions 1 X number of divisions 2 < 32767).

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Pallet Statement"

Example

To define a 3-points palette using points 1, 2, and 3, run the Function Block as shown below.

SPEL_Pallet3Ser_0

Start_Pallet3iSet_0

SPEL Pallet3set

ﬂl} Start Done
FalletNum_Pallet3Set_0[ 1 |—|PalletNum InCycle
Fointl_Pallet3Set_0[ 1 |— Peointl Error
Foint2 Pallet3Set 0| 2 +—Point2 ErrCodel
Point3 Pallet3Sex 0 3 P—{Point3 ErrCodez

Columns Pallet3Set 0O 5
Rows_PalletiSet 0O 5

Columns
Rows

—E
= InCycle_PFallet3Set_0 [Rynsi
~ Error_PFallet3Se:_0 |
— ErrCodel PalletdSet 0 0o |
— ErrCodeZ FalletdSez 0 [ o0
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6.3.50 SPEL_Pallet4Get

Description

Copies the 4-points definition coordinate of specified palette to the specified point variable.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

PalletNum

UINT desired Pallet number.
Pointl

UINT point variable which copies pallet definition coordinate.
Point2

UINT point variable which copies pallet definition coordinate.
Point3

UINT point variable which copies pallet definition coordinate.
Point4

UINT point variable which copies pallet definition coordinate.

# KEY POINTS

Point1, Point2, Point3, Point4 will override previous point data.

Outputs
Value
UINT number of divisions of point number 1 and point number 2 on a palette.
Rows
UINT number of divisions of point number 1 and point number 3 on a palette.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - Pallet Statement"

Example

To copy the pallet 1 definition coordinate which defined in 4-points to 10, 11, 12, and 13, run the Function Block as shown

below.
SPEL_PalletdGer_0
Start_PalletdGetn_0 SPEL PalletdGet
ﬂ'ﬂ Start N s TRUE |

PalletNum PallstdGer_0 PalletHum InCycle = InCycle FalletdGer_0 [|ENED
Pointl PalletdaGetr_0 Pointl Error m=Error_PallerdGer 0 [ERED
Foint2 PalletdaGer 0 Point2 Columns (- Columns PalletdGer_0 5 |
Foint3 Pallet4Ger 0 Point3 Rows = HRows Pallet4Ger 0 [ & |
Pointd_PalletdGet_0 Pointd ErrCodel —ErrCodel PallstdGet_0 [0 |

ErzCode2 — ErrCode2_PalletdGet_0 [0 |
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6.3.51 SPEL_Pallet4Set

Description

Defines a pallet by specifying 4-points.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

PalletNum

UINT desired Pallet number.

Specifies the number using an integer 0 to 15.
Pointl

UINT point number 1 which defines 3-point pallet.
Point2

UINT point number 2 which defines 3-point pallet.
Point3

UINT point number 3 which defines 3-point pallet.
Columns

UINT number of divisions of point number 1 and point number 2 on a palette.

Specifies the number using an integer 1 to 32767 (number of divisions 1 X number of divisions 2 < 32767).

Rows

UINT number of divisions of point number 1 and point number 3 on a palette.

Specifies the number using an integer 1 to 32767 (number of divisions 1 X number of divisions 2 < 32767).

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Pallet Statement"

Example

To define a 4-point palette using points 0, 1, 2, and 3, run the Function Block as shown below.

SPEL_PalletdSet_0
Starc_PalletdSec 0 SPEL PalletdSst
ﬂ': Start Done
PalletHum_Pallet4Sec_0[ 1 |—|PalletHum InCycle
Pointl_Pallet4Set_0[ o |— Pointl Error
Point2 Pallet4Set 0 1 | Point2 ErrCodel
Point3 Pallet4Set 0 2 |— Point3 ErrCodez
Pointd_FalletdSez_ 0 3 |—|Pointd
Column S_Pd.llt'l:i Sv.‘_':_':} E] |—' Columns
Pows PalletdSer 0 5 |—|Rows

— =T
= InCycle_FalletdSet_0 [Rnvis
=Error_FalletdSet_0 g

—ErrCodel PalletdSetz 0[ 0 |
—ErrCode2 PalletdSetz 0 0 |
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6.3.52 SPEL_PointCoordGet

Description
Gets a specified point coordinate.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Point
UINT desired point.
Axis
UINT desired axis you want to get.

Outputs

Value
REAL coordinate value.

Operation

Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - P#"
Example

To get coordinate Z of point 10, run the Function Block as shown below.

SPEL_PointCoordGet_0

Scart_PointCoordGet_0 SPEL PointCoordGet
-I.l Start Done I

Point_PeincCosrdBer o[ 1o |—Paint InCycle = InCycle PointCoordGet O E
AxisMum PoincCosrdGer 02 |—|AxisHum Error &= Error PointCoordGet 0
Value [~ Value_PointCoordGer 0 [ =100 |
ErzCodel =ErrCodel_PointCoordGet_0 [ 8 |
ErzCodel —ErsCode? PointCocrdGet_ o[ o |

|
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6.3.53 SPEL_PointCoordSet

Description
Sets a specified coordinate value to coordinate of a specified axis.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Point
UINT desired point.
Axis
UINT desired axis you want to get.
Value
REAL coordinate value.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - P#"

Example

To set -100 to coordinate Z of point 10, run the Function Block as shown below.

SFEL_PointCoordSet_0
Szarc_FointCoordSet 0 SPEL PointCoordSet
[} Start R TROE
Point_PointCoordSer_o 1o —Point InCycle = InCycle_PointCocrdser_o [[ENEE
RoeisWum_PoincCoordSet_0 [z Faxisium Erxror M= Error_PointCoordSer_0 el
Value PointCoordSet O =100 —"alue ErrCodel = ErrCodel PointCoordSet 0 [ 0
ErrCode? — ErrCode? PoincCoordSes o[ o |
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6.3.54 SPEL_PointSet

Description
Sets a coordinate to a specified point.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs
Point
UINT desired point.
X
REAL coordinate value X to be set.
Y
REAL coordinate value Y to be set.
4
REAL coordinate value Z to be set.
U
REAL coordinate value U to be set.
\%
REAL coordinate value V to be set (optional).
W
REAL coordinate value W to be set (optional).
Operation

Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - P#"
Example

To save a value in Point 10 using a 4-axis robot, configure as shown below.

SPEL PointSet 0

Start_PointSet 0 SPEL PointSet
ﬂlﬂ Start Done v
Point_PointSet_0[ 10 | Point InCycle = InCycle_PointSet_0 [

X_PointSet 0
¥ PointSet O
I_PopintSer_0
U_PointSet_O[ 30 |
V_PointSet_ 00 |}
W_Point3et_0O Iil—

Error =Error_FointSet 0 Esta
ErrCodel ~ErrCodel FointSer 0 [ 0 |
ErrCode2 —ErrCode2 PointSer 0 [ o |

W oo O MM
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6.3.55 SPEL_PowerGet

Description

Gets a power control status.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Outputs

Status
BOOL power status.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Power Statement"
Example

Executing when power is High, returns response as follows:

SPEL_PowerGet_0
Start_PowerGet_0 SPEL PowerGet

ﬂ.: Start WELES o TRUE
InCycle = InCycle PowerGet 0
Error (= Error PowerGet 0
Status — Status_PowerGet_0 |I|
ErrCodel —ErrCodel PowerGet_0[_0 |
ErrCode2 —ErrCode2 PowerGet 0 [0 |
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6.3.56 SPEL_PowerHigh

Description

Sets the power level of robot to high.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Power Statement"

Example

To set power high to the robot, run the Function Block as shown below.

SPEL_PowerHigh 0
Start_PowerHigh 0O SFEL PowerHigh

HIH Start Done m
InCycle ™= InCycle PowerHigh 0O
Error mError PowerHigh 0
ErrCodel —ErrCodel PowerHigh 0O
ErrCodel —ErrCoded PowerHigh 0
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6.3.57 SPEL_PowerLow

Description

Sets the power level of robot to low.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Power Statement"
Example

To set power low to the robot, run the Function Block as shown below.

SPEL PowerLow 0O

Start_ PowerLow 0 SPFEL PowerLow

HIH Start = oy TRUE |
InCycle ™= InCycle PowerLow 0O
Error = Error PowerLow 0 JgNes
ErrCodel —ErrCodel PowerLow 0
ErrCodel —ErrCodeZ PowerLow 0
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6.3.58 SPEL_Reset

Description

Resets the robot controller to the initial state.

/\ CAUTION

When a system error occurs on the Controller, SPEL _Init and other Function Blocks can run successfully after
resetting the error.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Reset"

Example

To reset to an initialized state, run the Function Block as shown below.

SPEL_Resst_0
Start_BReset_0 SPEL Reset

ﬂ.ﬂ Start ey TRUE |
InCycle = InCycle Reset 0 B3Ny
Error P Error_Reset_ 0 Ry
ErrCodel ~Status Reset 0 0 |
ErrCode2 —ErrCodel Reset 0 0 |
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6.3.59 SPEL_ResetError

Description

Resets the robot controller error state. When an error has occurred while executing Function Blocks, you must execute
SPEL ResetError successfully before you execute another Function Block.

/\ CAUTION

If the controller has a system error, then it must be reset before SPEL _Init and other Function Blocks can
execute successfully.

Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs

SPEL_ResetError_0

Start_BesetError 0 SPEL ResetError

HIH Start Done m

InCycle ™= InCycle ResetError 0
Error m Error BesetError 0

ErrCodel - ErrCodel BesetError 0

ErrCodel —ErrCodeld BesetErrcor 0
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6.3.60 SPEL_Righty

Description

Sets the hand orientation of the specified point to Righty.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

Point
UINT desired point.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Hand Statement"

Example

To set orientation of P2 to Righty, run the Function Block as shown below.

SFEL Righty_ 0
Start_Bighty 0O SPEL Righty

HIH Start Done m
Point_Righty 0 Point InCycle = InCycle Righty 0
Error mError Righty 0
ErrCodel - ErrCodel Righty 0
ErrCode2 - ErrCode2 Righty 0
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6.3.61 SPEL_SavePoints

Description

Saves the current point data in robot controller memory to the default point file for robot 1 (robotl.pts) in the robot controller.
To use this command, a valid RC+ project must exist in the controller. Typically, SavePoints is used to save points taught using
the SPEL_Teach Function Block. When the controller starts up, it loads the project and the default point file, so the saved

points are in memory.

Do not use a point file except for robot1.pts.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - SavePoints Statement"

Example

To save all points in robot controller memory to the file robotl.pts in the robot controller, run the Function Block as shown

below.

SPEL_SavePoints_0

Start_SavePointa 0

SPE L_S avePoints
Start Done

InCycle
Error
ErrCodel
Errlode2

—E=
= InCycle SavePoints_0
= Error_ SavePoints 0

_0
_0

- ErrCoded_ SawvePoints

196



Epson RC+ 8.0 Option PLC Function Blocks

Rev.2

6.3.62 SPEL_Speed

Description
Sets the arm speed setting for PTP motion.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Speed
UINT desired speed.
ApproSpeed
UINT desired approach speed, units are %.
This command is used when the SPEL_Jump command is running.
DepartSpeed
INT desired depart speed, units are %.
This command is used when the SPEL_Jump command is running.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - Speed Statement”

Example

To set Speed to 100%, Approach, Depart Speed to 50%, run the Function Block as shown below.

S3PEL_Speed_ 0

Start_Speed_0 SPEL Speed

HIH Start - = oy TRUE |

Speed Speed 0O Speed InCycle = InCycle Speed 0O
Depart3Speed Speed 0 Depart3peed Error ™ Error Speed_0

LpproSpeed Speed 0[S0 —{ApproSpeed ErrCodel —ErrCodel_Speed 0
ErrCodel —ErrCoded Speed 0
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6.3.63 SPEL_SpeedS

Description
Sets the arm speed setting of CP motion. This will set the depart, and approach speed as well.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
Speed
REAL desired speed.
ApproSpeed
REAL desired approach speed.
This command is used when the SPEL_Jump3 command is running.
DepartSpeed
REAL desired depart speed.
This command is used when the SPEL_Jump3 command is running.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - SpeedS Statement"
Example

To set Speed to 100, Approach, Depart Speed to 40, run the Function Block as shown below.

SPEL_SpeedS_0

S5tart_SpeedS_0 SPEL SpeedS
ﬂlﬂ Start a one SRR
Speed_SpeedS 0 E—ﬁeed InCycle = InCycle_Speed3 0O
DepartSpeed SpeedS 0 E}—nepartsljeed Error =Error Speed5 0
ApproSpeed SpeedS 0 40 —|ApproSpeed ErrCodel ~ErrCodel Speeds 0 o |
ErrCode2 —ErrCode2_SpeedS 0 [0 |
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6.3.64 SPEL_Sw

Description

Reads the status of an input bit.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

BitNum
UINT desired input bit.

Outputs

Status
BOOL the value of the input bit.

Operation

Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - Sw Function"
Example

To read the value of input bit number 514, run the Function Block as shown below.

SPEL Sw 0
Start 5w _0 SPEL Sw
Il start  Done F—{EuCll
BitNum_Sw_0 [ 514 BitHum InCycle p= InCycle Sw_0
Error 3 3
Status
ErrCodel
ErrCode2
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6.3.65 SPEL_Teach

Description

Teaches specified robot point in the robot controller to the current robot position.
Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

Point
UINT desired point.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Here Statement"
Example

To teach current robot position for robot point P5, run the Function Block as shown below.

SPEL Teach_0
Start_Teach 0O SPEL Teach

HIH Start Done —jEciugl
Point_Teach 0O Point InCycle ™= InCycle Teach 0
Error M~ Error Teach 0 ey
ErrCodel - ErrCodel_Teach 0
ErrCodel —ErrCoded_Teach 0
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6.3.66 SPEL_TLSet

Description
Defines a tool.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
ToolNum
UINT tool number to define.
Point
UINT point number to use.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - TLSet Function"

Example

To define ToolNumber 1 using PointNumber 40, run the Function Block as shown below.

SPEL_TLSet_0

Start_TL3et_0O ZPEL TLEet
Il Start Wt ToUE |
ToolNum TLSet O ToolNum InCycle = InCycle TLSet 0
Point TLSet O Point Error = Error TLSet 0

ErrCodel - ErrCodel TLSet 0 [0 _ |
ErrCode2 - ErrCode2 TLSet 0 [ o |
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6.3.67 SPEL_ToolGet

Description

Gets the tool selection status.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Outputs

ToolNum
UINT The currently selected tool.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:
"SPEL+ Language Reference manual - Tool Function"
Example

To read the selected tool by the robot, run the Function Block as shown below.

SFEL_TeocolGet 0
Start_TooGet_ 0O SPEL ToolGet

HIH Start Yy TRUE
InCycle ~ InCycle TooGet_0
Error M= Errcor TooGet 0 [RgNesn
ToolNum — ToolNum TooGet 0
ErrCodel —ErrCodel TooGet_0
ErrCodel —ErrCodei TooGet 0
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6.3.68 SPEL_ToolSet

Description

Sets the tool.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs
Inputs

ToolNum
UINT the tool to be set.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Tool Statement"
Example

To set current tool to 3, run the Function Block as shown below.

SFEL_TcolSet_0
Start_ToolSet 0 S5PEL ToolSet

HIH Start Done m
ToolNum ToolSet 0O T.'u::-DlNum InCycle = InCycle Tool3et 0
Error m Error ToolSet 0
ErrCodel - ErrCodel TooclSet 0
ErrCode - ErrCode2 ToolSet 0
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6.3.69 SPEL_WeightGet

Description
Gets the hand weight and arm length parameters.
Common Inputs and Outputs
Reference: Function Blocks Common Inputs and Outputs
Inputs
HandWeight
REAL weight of the hand.
ArmLength
REAL length of the arm.
Operation
Reference: Function Blocks General Operation
For more details, refer to the following manual:
"SPEL+ Language Reference manual - Weight Function”
Example
To get the current hand weight and arm length, run the Function Block as shown below.

SPEL_WeightGet_0
Start_WeightGet 0 SPEL WeightGet

HIH Start Done m
InCycle = InCycle WeightGet 0O
Error e Error WeightGet 0
HandWeight [~ HandWeight _WeightGet 0
Lrmlength [—ArmLength WeightGet 0
ErrCodel - ErrCodel WeightGet 0
ErrCode2 - ErrCode? WeightGet 0

204



Epson RC+ 8.0 Option PLC Function Blocks

Rev.2

6.3.70 SPEL_WeightSet

Description

Sets the weight parameter.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

HandWeight

REAL weight of the hand.

ArmLength

REAL length of the arm.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - Wait Statement"

Example

To set the hand weight and arm length, run the Function Block as shown below.

-

Start_WeightSet_0

SPEL_WeightSet_0

il

HandWeight_WeightSe

3=
=

ArsLength_HeightSet_

-~

-
A
d

F —

180

SFEL_WeightSet

Scart Done
HandWeight InCycle
ArmLength Error

ErrCodel

ErrCode2

—E=TE
=InCycle WeightSet_0
=EZrror_WeightSex O | EERRER

—ErrCodel_WeightSet_0 [ @ |
—ErrCode? WeightSer 0
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6.3.71 SPEL_XYLimGet

Description

Gets the value of the allowable motion area by specifying the lower and upper limit positions.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Outputs

XLower

REAL X lower limit.

XUpper

REAL X upper limit.

YLower

REAL Y lower limit.

YUpper

REAL Y upper limit.

ZLower

REAL Z lower limit.

ZUpper

REAL Z upper limit.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - XYLim Function"

Example

To get the upper and lower limits of X, Y and Z, run the Function Block as shown below.

Start_XY¥LimGet 0

SPEL_XY¥LimGat_0

SPEL XYLimGet
Start Done

InCycle
Error
EKLower
XUpper
Ylower
YUpper
Zlower
ZUpper
ErrCodel
ErrCodesd

= InCycle XYLimGet 0

= Error EYLimGet 0 [N
—ELower XYLimGet 0
— ¥Upper XYLimBet 0
— YLower XYLimGet 0
— ¥Upper XY¥LimGet O
— ZLower XYLimGet 0
— ZUpper XYLimGet 0
—ErrCodel XYLimGet 0
—ErrCode2 XYLimGet 0
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6.3.72 SPEL_XYLimSet

Description

Sets the allowable motion area by specifying the lower and upper limit positions.

Common Inputs and Outputs

Reference: Function Blocks Common Inputs and Outputs

Inputs

XLower

REAL X lower limit.

XUpper

REAL X upper limit.

YLower

REAL Y lower limit.

YUpper

REAL Y upper limit.

ZLower

REAL Z lower limit.

ZUpper

REAL Z upper limit.

Operation

Reference: Function Blocks General Operation

For more details, refer to the following manual:

"SPEL+ Language Reference manual - XYLim Statement"

Example

To set the upper and lower limits of X, Y and Z, run the Function Block as shown below.

Start_XYLimSet 0

SPEL XYLimSet 0

¥lower XYLimSet 0
XUpper XYLimSet 0
YLower XYLimSet 0
¥YUpper XYLimSet 0
IZlower XYLimSet 0
IUpper XYLimSet 0

SPEL XYLimSet
Start Done

HLower InCycle
XUpper Error
TLower ErrCodel
YUpper ErrCodel
ZLower
ZUpper

. TRUE
= InCycle X¥LimSet 0
= Error EYLim3et 0 RNy

—ErrCodel XYLimSet 0
—ErrCode2_XYLimSet_0
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7.1 Error Codes

Each Function Block has an Error output bit and two INT error codes: ErrCodel and ErrCode2. The error output is set to high

when an error has occurred, and ErrCodel, ErrCode2 indicate which error has occurred as described in the table below.

ErrCode1 ErrCode2 Description Cause/Remedy

A robot controller error has occurred. See the Status Code / Error Code List.
0x200A(8202) | 1-9999 ErrCode?2 is the robot controller error. "Status Code / Error Code List"

Command not a ted by th The controller is in a state where it cannot
0x200B(8203) | 0 N ot aceepted by the accept commands. Power cycle the

controller

controller.

Network communications was lost during
0x3000(12288) | 0x280A(10250) | Function Block execution timeout command execution, or the command took

too long to execute.

Cannot execute instruction because of After any error has ocourred
0x3000(12288) | 0x280B(10251) | previous error or ExtReset input in the SPEL ResetError must be executed.

controller is low. -

Cannot execute instruction because of Check that Remote I/0 and PLC Vendor
0x3000(12288) | 0x280C(10252) invalid robot controller configuration. settings are correct in the robot controller.
0x3000(12288) | 0x280D(10253) An invalid value for MaxTime was Check that the value for MaxTime is greater

used. than 0.
0x3000(12288) | 0x280E(10254) Cannot e;xecute .mst.ructlon bgcause Check to ensure that instructions are not

another instruction is executing. executed simultaneously.

A robot controller error has occurred. See the Status Code / Error Code List.
0x3000(12288) | 1-9999 ErrCode?2 is the robot controller error. "Status Code / Error Code List"
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