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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.

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.

TRADEMARK NOTATION IN THIS MANUAL

Microsoft® Windows® 10 operating system

Microsoft® Windows® 11 operating system

Throughout this manual, Windows 10 and Windows 11 refer to above respective operating
systems. In some cases, Windows refers generically to Windows 10 and Windows 11.

NOTICE

No part of this manual may be copied or reproduced without authorization.

The contents of this manual are subject to change without notice.

Please notify us if you should find any errors in this manual or if you have any comments
regarding its contents.

MANUFACTURER

SEIKO EPSON CORPORATION

CONTACT INFORMATION

For detailed contact information, see "SUPPLIER" of the manual below.
"Safety Manual”

Before Use

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

1. 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.

2. Operation

2.1 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
Firmware version of For RC800 8.0.0 or later 8.0.0 or later
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

NOTE 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.

2.2 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.
See the Chapter 3 Configuring the Robot Controller for more details.

2.3 PLC/IPC Project Preparation

To prepare the PLC project for Function Blocks execution:

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 chapter 4. Creating a PLC Project using Function Blocks.

2. Either import all Function Blocks into the project by importing SPEL_AILL5x, or
import the desired Function Blocks separately. You must always import the
SPEL _Init Function Block.

3. Create a rung 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.

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

—
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2. Operation

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.

See the Chapter 4. Creating a PLC/IPC Project using Function Blocks for import

methods.

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.

NOTE  The function block library for CODESYS was created by CODESYS V3.5.
(&=  Use the software which is compatible with this library version..

2.4 Function Blocks Common Inputs and Outputs

Each Function Block has the following common inputs and outputs:

For Allen-Bradley

Inputs:
Name of
Function Block
ExtInputs
ExtOutputs
Start

Outputs:

InCycle

Done

Error

ErrCodel and
ErrCode2

A local tag that references the name of the Function Block.

These are the input IO mapping.
These are the output IO mapping.
This is the input that starts the Function Block.

BOOL output bit that indicates the status of execution of the Function
Block .

If this is high, then the Function Block is executing.

BOOL output bit that indicates the status of completion of the
Function Block.

If this is high, then the Function Block execution is complete.

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.

Function Blocks have additional inputs and/or outputs. These are described separately for
each Function Block in the chapter 5. Function Blocks Reference.

For CODESYS
Inputs:
Start This is the input that starts the Function Block.
Outputs:
InCycle BOOL output bit that indicates the status of execution of the Function
Block. If this is high, then the Function Block execution is complete.
BOOL output bit that indicates the status of completion of the
Done 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.
UINT error codes from the robot controller. These should be 0 in
ErrCodel and .
ErrCode2 normal operation, and one or both are greater than 0 when the Error

bit is high.

Function Blocks have additional inputs and/or outputs. These are described separately for
each Function Block in the chapter 5. Function Blocks Reference

Epson RC+ 8.0 Option PLC Function Blocks Rev.1



3. Configuring the Robot Controller

2.5 Function Blocks General Operation

General operation of all Function Blocks is as follows:

1. SPEL_Init must have been executed one time sucessfully before executing other
Function Blocks.

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

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

4. 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 ErrCode?2 are set. See the chapter 6. Error Codes for
more information.

5. Ifan error occurs, Function Blocks execution is prevented until the SPEL_ResetError
Function Block is executed.

3. 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:

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

PC to Controller Communications...

System Configuration... I

| & |V

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 1/O function.

& System Configuration ? x ‘
> Startyl .
ok Fieldbus 1/0 Slave Clase
~ Controller
Genera
Configuration Fieldbus Type: | |
Preferences
Simulator nput bytes: 128 Restore
> Drive Units
Drive Unit _Cutput bytes: 128
> Robots

Genera
> Fieldbus Master
~ Fieldbus Slave
Genera
Analog I/0
> Remote Control
> R523Z
> TCR/IP
Safety Functions
> Part Feeders
» Force Sensor I/F
> Security
> VWision

Epson RC+ 8.0 Option PLC Function Blocks Rev.1



3. Configuring the Robot Controller

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.

@ System Configuration ? X
Y g
> Starty
e EtherNetp
General

Frences e R [ e |
Preferences
e s — =

Drive Units

v

Domain Name: EpsonRobots
> Robots
¥ Inputs/ Qutputs Primary DNS: 192.168.10.1
General
~ Fieldbus Slave Secondary DNS: 0.0.0.0
General 3
EtherNet/IP Timeout: (seconds) 75
Analeg I/0 Address
> Remote Control Configuration:
> Rs232 ® Static CHCP/BOOTR/ARP
> TCR/IP
Safety Functions " 1P Address: 19216810162
> Part Feeders
> Force Sensor IfF 1P Mask: 2952992350
> Security IP Gateway: 192.168.10.1
> Vision
> OPCUA

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

& System Configuration ? X
Y g
" et
~ Controller PLC Close
General

Configuration " PLC Vendar: Allen-Bradley hd I
Preferences
Simustor [ eooe |
Drive Units
Robots
v Inputs / Outputs
General
v Fieldbus Slave
General
EtherNet/IP
Analog /O
~ Remote Cantrol

v v

Inputs
Outputs
User Qutputs
Ethernet
R5232
PLC
> RS232
> TCR/IP
Safety Functions
» Part Feeders
> Force Sensar I/F
> Security

‘ Ii i"\n
7. Click “Close” on the [System Configuration] dialog. The controller will restart.

-

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].

File Edit View Project Run Tools |Se‘tup

a:n PC to Controller Communications...

& System Configuration.. I
Preferences...
Options...

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

Control device : Remote I/O

4 Epson RC+ 8.0 Option PLC Function Blocks Rev.1



3. Configuring the Robot Controller

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 1/O

* 32 bytes are used for Function Block communications. Set 32 bytes or greater to
use the remote 1/O function.

5. Click “Close” on the [System Configuration] dialog. The controller will restart.

Epson RC+ 8.0 Option PLC Function Blocks Rev.1



4. Creating a PLC/IPC Project using Function Blocks

4. Creating a PLC/IPC Project using Function Blocks

4.1 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 5000® software, then click [New Project]. The New Project dialog will
be displayed.

Rockwell Software’

Studio 5000 4

Sample Project

g From Sample Project
Recent Projects

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

&3 Mew Project @
Project Types 5
j Logix ' Compact GuardLogix® 3370 Safety Controller -
p | Compactlogix™ 5370 Controller
) view
4 Compactlegix™ 3280 Controller
5069-L306ER Compactlogix™ 5380 Controller

5069-L206ERM Compactlogix™ 5380 Contreller
5069-L3100ERM Compactlogix™ 5280 Controller
5069-L310ER Compactlogix™ 5380 Contreller
5069-L310ERM Compactlogix™ 5280 Controller

S069-LI10ER-MSE Compactlogix™ 5280 Controller
| 5069-L320ER Compactlogix™ 5280 Controller |
5069-L3Z20ERM Compactlogix™ 5380 Controller -

|Name: SPEL_ACT i
Location:  CAlsers\EPSONRC USER\Documents\Studio 5+ Browse...

6 Epson RC+ 8.0 Option PLC Function Blocks Rev.1



4. Creating a PLC/IPC Project using Function Blocks

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

Revision: 30 ¥

Security Authority: [Ne Protection

Use only the selected Security Authority for authentication and
authorization

Secure With: © Logical Name <Contreller Name>

© P e )

Description:

4. You have just created a new empty PLC project

File Edit Wiew Search Logic Communications Tools “Window Help

DEH & % BB o o ecEdcm - Ba G [Eh YR GO e
Offline Path: [USBN1G" -] |
Mo Forces
Mo Edits 4 H b k= A A LR A A

4 » Favorites Adid-Cn Safety Alarms it Tirmer Courter
=53 1

Controller Tags
Controller Fault Handler
Power-Up Handler
=55 Tasks
=58 MainTask
E& MainPrograrn
i i[# Parameters and Local Tags
En MainRoutine
Unscheduled
=-E3 Motion Groups
Ungrouped fxes
£.dd-0n Instructions
=5 Data Types
L5 User-Defined
L3 Strings
L3 &dd-On-Defined
L3 Predefined
L Module-Defined
Trends
Logical Model
/0 Configuration
5069 Backplane
... fFR1[0] 5069-L320ER SPEL_ACT
&5 &1, Ethernet
¢ L ERIS069-L320ER SPEL_A0T
B2 &2, Ethemet
LR 5069-1320ER SPEL_AOT

ff= Controller Organizer|'fy, Logical Organizer| Ervars @] Search Results [§5] Watch|

Ldd Branch

RSLinx 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.

Epson RC+ 8.0 Option PLC Function Blocks Rev.1



4. Creating a PLC/IPC Project using Function Blocks

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.

& Import Module [5e)
QQ ‘ .<< Windows7_OS(C:) » EpsonRC70 > Fieldbus > FunctionBlockLibraries > Allen-Bradley + | 5 | ‘ Search ADY pel |
Organize « New folder =~ @'

‘¢ Favorites * Mame : Date modified Type Size -
Bl Desktap T423/2020 4:33 P L5 File 23KB ‘E

5l Recent Places ] SPEL_Abowe L3X TF23/2020 4:25 P L5X File 28 KB L
7] SPEL_AccelL5K 742372020 4:25 PR L5 File 29 KB

wd Libraries ] SPEL_AccelS.LEX TA23/2020 4:25 Ph L5 File 31KB
3 Docurments 2 L] SPEL_AIILLSX TH23/2020 4:25 PR Lo File 565 KB
JT Music 4] SPEL_Awrc.L5X TF23/2020 4:25 P L5X File 29 KB
[/ Pictures L] SPEL_Awc3.L5X T423/2020 4:25 PR L5 File 29 KB
B videos 7] SPEL_ArchGet LXK TA23/2020 4:25 Ph L5 File 31KB

L ] SPEL_ArchSet LaX TH23/2020 4:25 PR Lo File 21KB
% Computer || SPEL_BaseGetL5x TF23/2020 425 PM L5 File a0 KB

‘:, WindowsT_0S (C || SPEL_BaseSet[5X T423/2020 4:25 PR L5 File 49 KB
e DVD RW Drive (B | SPEL_BelowwL5X TA26/2020 8:11 AN L5 File 28 KB
—a Lenovo_Recoven, ™ || SPEL_CPOff.L3X TH23/2020 4:25 PR L5 File 28 KB ad

File name: EpsanEtherfetlP.L5X ~ |Logiz Designer XML Files (*.L5X ~

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| Madule Properties Repart: Local (ETHERNET-MODULE 1.001) (=3
General | Connection | Module Info
Type: ETHERMET-MODULE Generic Ethernet kodule
endor: Allen-Bradiey
Parent: Local
Marme: Epeon Connection Parameters
Agzembly .
Diescription: I Instance: Size:
Input: 100 64 = [16-bit]
T Oupw 130 B4 2 60
C Format: | Dats - INT =
amin Feimat |22 Corfiguration: 1 0 ~| [B-bit)
Address / Host Mame
@) P Address: 192 168 . 0 . & |
() Host Hame:

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

BB /0 Configuration
é--.SUﬁEI Backplane
¥ (0] 5063-L320ER SPEL_ACT

.. 5069-132 j Mewr Module.., I
35 &2, Fthernet Irnport Module..

ﬁ a068-132 Dizcover Modules..,

Ti= Controller Organizer Paste Ctrl+y 1

Create a rodule Properties Alt+Enter

8 Epson RC+ 8.0 Option PLC Function Blocks Rev.1



4. Creating a PLC/IPC Project using Function Blocks

Type in “generic” in the search field. Click “ETHERNET MODULE” under catalog

number, then click [Create].

Select Module Type

Catalog | Module Discovery | Favortes

geneiic

Clear Filters Show Fiters ¥

Catalog Mumber

ETHERNET-ERIDGE

WETHERNET-MODULE
ETHERNET-SAFETY-STANDA,

G

Descriptian

G
Generic EtherNet/IP

Vendar Categary
Cor
Cor

Safaty.ther

fic E

/IP CIP Bridae

dule
Salety and Standard Module Allen-Bradley

3 of 474 Module Types Found

Add to Favorites

7] Close on Create

3. Enter the values as shown, and use the IP address of the robot controller EtherNet/IP
slave, then click [OK].
Mewr Module @
Type: ETHERMET-MODULE Generic Ethernet Module
Vendor: Allen-Bradley
Parent Local
Connection Parameters
Mame:
o
D escription: I Instance: Size:
Input: 100 E4 = [16-bit)
hd Output 150 B 2] (6
Cor o (Bl > | contguion 1 (S )
Address / Host Name
© IP pddess: | 192 . 168 . 10 . 169
() Host Mame:
[¥] Open Madule Properties [ oK. ] [ el ] [ Help
4. Click [OK] on the next window.
7| Module Properties Report: Local (ETHERNET-MODULE 1.001) (mE3a)

General| Connection |Mudu\e|nfu‘

Requested Packet Interval (RF1):
[ Inhibit Module

Module Fault

Statuz: Offline

100 ms  (1.0-3200.0 ms)

[ Major Fault On Controller If Connection Fails ‘ihile in Fun Maode

Use Unicast Connection over EtherNetAP

Apply

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.
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4. Creating a PLC/IPC Project using Function Blocks

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].

Controller Organizer

=5 Controller SPEL_A0I

- Controller Tags

----- (3 Contraller Fault Handler

----- [ Powver-Up Handler

-2 Tasks

9'@ MainTask

BEE MainProgram

Pararneters and Local Tags
.. MainRoutine

----- 3 Unscheduled

-5 Mation Groups

* 0 X

U Mew Add-0On Instruction,.,
L3 User-Defined F ImportAdd—OnInstruction...l

C@oStrings
[ Add-On-Defin & Cut

3 Predefined Caopy
- Module-Defing Paste

2. Navigate to \EpsonRC80\Fieldbus\FunctionBlockLibraries\Allen-Bradley, then
select “SPEL_AILL5X” file and click [Open].

& Import Add-On Instruction @
QQ << Windows7_OS(C:) » EpsonRC70 » Fieldbus » FunctionBlockLibraries » Alle@dley [ 43 ][ Search AcH o
Organize ~ Mew folder =~ Ol @

X Favorces ~ Name ’ Date modified BEe Size 2
B Desktop [ 7] EpsonEther et LX /2372020 433PM LS File 23KB H
%] Recent Places 7] SPEL_Above L5X 12372020 425 PM LSX File KB

] SPEL_Accel L5X 7/23/2020 425PM  L5X File 19 KB

i Libraries SPEL AccelSLSX /23/2020 425PM  L5X File 3LKB
¥ Documents  |© AWML P LSk File 555 K8
& Music 5] SPEL_Are L5X /2372020 425PM LS File 29 KB
=] Pictures 5] SPEL_Arc3L5X 12372020 425 PM LSX File 1 KD
B videos 5] SPEL_ArchGet,L5X /23/2020 425PM  L5XFile 3LKB

| L] SEL_ArchSetLsX 1/23/2020 425PM  L5X File 3LKB
1% Computer [5] SPEL_BaseGetL5X /2372020 425PM LSX File 50 KB

10

&, WindowsT_08 (C |7 SPEL_BaseletL5X T/23/2020 425 PM LS File 40 KB
= DVD R Drive (E: 7] SPEL_BelowL5X T/26/2020 811 AM LSX File 26 KB
cu Lenovo_Recovern ~ | 7] SPEL_CPOfF.LSX T/23/2020 425 PM LSK File 28 KB il

File name: SPEL_AIILSX

Epson RC+ 8.0 Option PLC Function Blocks Rev.1
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4. Creating a PLC/IPC Project using Function Blocks

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

| Tmport Configuration - SPEL_AILLSX =)
Find: v B3R [FoRepce..
Find Wikhin: Final Name
Inport Content:
B Adé-0n Instrections Configure Add-On Instructions
@ “'“ Instructions Imported Instructions: 60 selacted, 0 others as references
eferences
" O nstucions (i) Instructions and other reFerences vl be
8 EorsWarings* imported as confiqured in the References folders
Ready

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

Contraller Organizer ~ X
¢ .3 Power-Up Handler =
2453 Tasks
=1 MainTask
=] 28 MainProgram
Parameters and Local Tags
Ea MainRoutine
[T Unscheduled
(=5 Mation Groups
¢ L3 Ungrouped Axes
£ Add-On Instructions
[z} SPEL_Above
[z} SPEL_&ccel
-[5 SPEL_fcrels
(15 SPEL _&re
[} SPEL_Arc3
[k SPEL_ArchiGet
[z} SPEL_ArchSet
-[jz} SPEL_BaseGet
-[15} SPEL_BaseSet
(15 SPEL_Below
(I3 SPEL_CPOff
(13 SPEL_CPOn
-[45} SPEL_ExecCrmd
-.[iz} SPEL_FineGet
(15 SPEL_FineSet

1,

o o ] e e e o e ) e e e ]
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12

5-1.

Now you can create a program.

Expand [MainProgram], then double click on [MainRoutine].
5-2. Click the [Favorites] tab to add five extra rungs.

While selecting rungs 0, 2, and 4, click "Examine On" and "Output Energize."

5-3. Click the [Add-On] tab.

While selecting rungl, click "SPEL _Init."

While selecting rung3, click "SPEL_MotorOn."
While selecting rung5, click "SPEL_MotorOft."

Offline 1. I RUN (S| Path [ cnone> | (|
No Forces ». ™ oK q])
" | I7 Energy Storage 4 SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL
Ma Edits =| =0 Baz _Baz Bel _CP_CP  Exe Fine Fine Flio Go I
] @ <« v |\ Favortes Al Add-On k Alarms A Bt A Timer/Courter A
Controller Organizer > X b E& '-;.:'?f ENe | ere
=5 Controller ManualTestDolf .
. |& Controller Tags _ ES S o
[1 Controller Fault Handler o & FPE £
. L3 Power-Up Handler
ETesk . SPEL_Init
8- asks 169 Initialize the SPEL ADI fib...
= MainTask N SPEL_Init ? () HCInCyele 3
: B e
B} 58 MainProgram st 7 |cDoney—
[& Parameters and|Lc Extinputs ?
i Etj MainRoutine = Ec?otz:llﬂs -‘; e
.3 Unscheduled ErCode? kg
=51 Motion Groups _
o L Ungrouped Axes . . i
=- b‘.la?:dd-On Instructions 2 .’: Y ]
[-LE} SPEL_Above
[ 1]} SPEL_Accel : @ - ": EL_MotorOn
] ums robot motors on.
L) SPEL_Accels SPEL_hotorOn 2 (o) cinCyete3—
2} (i3 SPEL_Arc Start ; o
- (7] SPEL_Arc3 — e
(- [z} SPEL_ArchGet Ba Dutputs ? —CETory—
: ErCodel "™
- SPEL_ArchSet ErCodeZ kG
[ SPEL_BaseGet
-4z} SPEL_BaseSet
(-2} SPEL_Below ? ?
- Iy If C e
(-3 SPEL_CPOFf ¢ @ 3¢ 2o
@[z} SPEL_CPOn B PEL Mator0ff
1[92} SPEL_ExecCrmd 5 3 Tums robot motors off,
ﬁ" (g SPEL_FineGet ;r;iL_n.moroff : ) HCInCyele—
(- [z} SPEL_FineSet 77 CDone3—
. @3S Fli Extinputs ?
-1} SPEL_Flip ExtOutputs ? - Ermor —
- SPEL_Go ErCodal :
- SPELIn ErCodel 77
=8 SPEL_InertiaGet
. -[028 SPEL_InertiaSet
i .. 71 SDEL Twmit Ed)
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4. Creating a PLC/IPC Project using Function Blocks

Offline . & RUN E Path: |<nune> v]
No Forces ».|EOK 4} )
L. & | I Energy Storage (  SFEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL
Mo Edits = | & 11 Bac  Bac B _CPCP Exe Fine Fine Flio Go o
1 « + [ Favormes 1| add-on | s T Bt £ TmeriCourter J
Controller Organizer - 01X ) GSES E3 @B o 0... = o
-5 Controller ManualTestDolf =
|4 Controller Tags = I = -~
[ Contraller Fault Handler 0 @ E Ij»
[0 Pawwer-Up Handler e
Sl Tasks [ Inftialize the SPEL A0 lib...
=4 MainTask SPEL_Init ? [ HCInCyele 3
: 5 Start 2
=} & MainProgram » | Doney—
; Parameters and|Lc Extinputs ?
; MainRoutine B Z“(?:;:“m -; [Cemo—
: [ Unscheduled EnCode? =
=3 Motion Groups -
[ Ungrouped Axes . . 1
=5 Add-0n Instructions : @ e
F —3E ]
(- (73 SPEL_Abowve
[c2] SPEL_Accel Y - :jL_Ibtan}-
ums rol mators on
- SPEL_AccelS SPEL Metorn 2 0 Femoyeter—
-3 SPEL_Arc Stan ;
-7 SPEL_Arc3 Eapus FI
-5 SPEL_ArchGet EaDutputs 7 CEmor—
SPEL_ArchSet ErCode | 7
e ErCodel 7
SPEL_BaseGet
SPEL_RaseSet
(13 SPEL_Below 2 B
(73] SPEL_CPOFE 4 @ 3t >
-7 SPEL_CPOR SEL Motorit.
[)-173 SPEL_ExecCrmd 5 & Tums robat metors oft.
(- SPEL_FineGet SPEL NosorOft ? G [CinCyclel—
- (15} SPEL_FineSet 7 I Done >—
g s FI Edlnputs ?
-3} SPEL_Flip ExtOutputs ? = Emor —
(i SPEL_Go ErCodel =
SPEL In ErrCodel
SPEL_InertiaGet
(-5 SPEL_InertiaSet
[0 (32 SDEL Tnie End)
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6.

10.

11.

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

Mew Pararmeter ar Tag @
Description; -

M arme:

Uzage: [Local Tag ']
Type: Connectian, .
Alias For:

Data Type: BOOL E]
Farameter

Connection:

Scope: B MainProgram -
External l Read/write - l
Access

Style: [Decimal -

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

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

0 & }—W Dlesiy "TnitSwvitch”

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

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.

Now we configure SPEL _Init Function Block inputs.
11-1. Inside “SPEL_Init” block, click [?] to the right of [SPE _Init], and type “Init”.
11-2. Right click on [Init], choose [New “Init”]. then click [Create].

ZPEL_Init
Initiglize the SPEL A0l lib...
sPEL_Int ===
Start ’:| Fdewne "Tnit"
ExtInput= K .
Ext Outputs 2 c'ié. Cut Instruction
ErCodel 1By CopyInstruction
ErCodez ™ =CpY
Paste

“Init” will be the name of the structure that holds all internal variable of
“SPEL _Init” Function Block.

11-3. Click [?] next to “Start”, type “InitCoil”, you do not need to create a new
variable.

Epson RC+ 8.0 Option PLC Function Blocks Rev.1



4. Creating a PLC/IPC Project using Function Blocks

11-4. Click [?] next to [ExtInputs], type “Ep”, it will auto populate, press [Enter].

Initialize the SPEL
A0 library.
SPEL_Init
—+— Initializa the SPEL A01lib...
SPEL_Init Init (] [ InCyele 73—
Start Init Coil
0 & I Dlone 37—
Edtinputs EpSiH] -
Bt Qutput= . I Bmor 3 —
BErCode 0 &
ErCodel 0 &

11-5. Do same step to [ExtOutputs]. “SPEL_Init” is now configured and the rung lines
should change from red to blue.

11-6. 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.

11-7. 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.

|<n0ne> iqi@ }ote Conzole]

L] 1] Select Recent Communications Path @

Ry E
& Cartroller - Path

|pload...

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

limTest  USEVIE

abed

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

Connected To Go Online

Options ‘ General | Datelemel Maijor Faults | Minor Fau\tsl Fro\ectl Norwolatile Memorny

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

Cornected Controller
Contraller Name: JimTest
Cantroller Type:  5063-LI20ER Compact_agis™ 5380 Cantroller
Camm Path: USENIE
Serial Mumber:  BOCSCSF7
Security: Mo Protection
Offline Project
Contraller Mame:  MarualT estDolf
Controller Type:  5063-L320ER Compactlogix™ 5380 Controller
File: SERMDocuments\Studio S0004Projectsi\M anualT estDolf ACD
Serial Mumber:  <none>
Security: Mo Protection

el

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

Logix Designer 23

l y Daone downloading. Change controller mode back to Remote Run?

Epson RC+ 8.0 Option PLC Function Blocks Rev.1 15



4. Creating a PLC/IPC Project using Function Blocks

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

Rem Run A% ™ RunMade Fath: |USB“1BR v |

Mo Forces » [T Contraller DK,

= = 7 Eneragy Storage 0K 4 SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL PEL SPEL IPEL SPEL IPEL SPEL
Mo Edits -l Baz Eas B« CP CP  Ew Fine Fine Flic Go o Iner  Iner it W Jea

¥ /00K
4 b Favortes Add-On A Zlarms A Bit A TimeriCourter A InputiOutput 4 Compare A

Controller Organizer * 01X o ub... R
-5 Controller ManualTestDalf
| Controller Tags E
----- (23 Contraller Fault Handler
----- (3 Power-Up Handler Init Switch Init Coil
-5 Tasks U —F o
=4 MainTask
7 ?Eﬂ hbdainProgram lnhiii;m:;;?ﬂ
| Parameters and Li
. Eij hainRouting 1 Initialize ?he 5PEL API libr...
SPEL_Init Init o] IR Cyele—-
----- 3 Unscheduled Start Init Coil
EIB Mation Groups EstIrputs Epsonﬂ R
I 55| Ungrouped Axes Ext Outputs  Epson:0 - Emor—
Ela Add-0n Instructions :E:g:; g:
(5} SPEL_Sbowe
SPEL_Accel
SPEL_Accels hikator On Suitch Motar(n Coi
SPEL_Ave 1k
SPEL_Arcd

m

Tums robat motars

SPEL_Archizet an.
SPEL_ArchSet SPEL_hatorOn

4 3 Tums robat matars on.
SPEL_BaseGet SPEL_MatorOn MotorOn [ HCInCyole 3—

Start MbatorOn Coil
[z} SPEL_BaseSet be  LeDoner—
SPEL_Below Estlnputs Epson:|

Bt Output= Ep=son:0 L Bmor—
SPEL_CPOff EmCodel 0
SPEL_CPOR ErrCode? 0&

[} SPEL_ExecCmd
[z} SPEL_Finetet
]... SPEL_FineSet hebat or OF £ Swite:h Hotar 0f1 Coil

JF
SPEL_Flip it
SPEL_Go Tums= robiot miotars

SPELIn SPEL_Mot Ofnf;’f
. _hikotor!
SPEL InertiaGet 5 Tums robot motors off.

SPEL_InertiaSet SPEL_MetorDff MotorOff (0] HCInCycle —
X Start hotor0ff Coil
SPEL Init De  |{Donel—

SPEL_In Extlnputs Epson:|

SPEL_JDg ?g:::'fs Epson:g . 0 Emar—
SPEL Jump ErCode? 0+
SPEL Jump3
SPEL Lefty

SPEL_LimZ (End)
SPEL_LocalGet

e OO o OO e OO e O JOOOY e OO e OO prog OO o OO WO oy DO g OO e OO OO OV s O e OO s OO e o OO b OO e OO g DO prog PO e O OO oy OO e
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4. Creating a PLC/IPC Project using Function Blocks

4.2.1 Procedure to Create a Project

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.
1-1. Start the CODESYS, then click [New Project].
» CODESYS
File Edit View Project Build Online Debug Tools Window Help
EECICIEEREY ALY T IR Y

Devices ~ & X || B Start Page x

&9 CODESYS V3.5 SP15 Patch 4

Basic operations

"i% Mew Project...

@ Open Project...
m Open Project from PLC...

1-2. Select [Projects]-[Standard project]. Enter a project name and save location, then click

2] New Project (]
Categories Templates
T b 5
: L =
Empty project HMI project Standard project]

Standard project
with Applicatio...

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

Mame Untitled1
Location -

1-3. Select the appropriate device and [Ladder Logic Diagram] and click [OK].

Standard Project (23w

an You are about to create a new standard project. This wizard will create the following
i :'i | objects within this project:

- One programmable device as specified below

- Aprogram PLC_PRG in thelanguage specified below

- & cyclic task which calls PLC_PRG

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

Device CODESYS Control Win V3 x64 (35 - Smart Software Solutions GmbH) -
PLC_PRGin |Ladder Logic Diagram (LD) -

Epson RC+ 8.0 Option PLC Function Blocks Rev.1 17
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18

1-4. You have i‘ust created a new emﬁti Eroi'ect.

File Edit View Project Build Online Debug Tools Window Help Y
Bl & v o % B ERX |4 doS N S %8 2% [ |# | Application [Device: PLC Logic] - @8 @ , g X |[(E5=*=+= 3 B

i« 8 %

@ Task Configuration
=% MainTask (JEC-Tasks)
-4 pLC_PRG

2. Now you need to import a CODESYS Function Blocks library in the new project.
2-1. Double click [Library Manager].

Then, click Librai Reﬁositoi .

File Edit View Project Libraries Build Online Debug Tools Window Help Y

S (S0~ & B®X (¢ MU[N A NN B[ T || Appication [Device: PLC Logic] + & K ) w N [[FF 2= F

q B TSERIES Slave EtherCAT_Master_SoftMotion Device ' (il Library Managsr X
Lintitledt |E¥ Add Library < Delete Library | Properties 73 Details | 5] Placeholders
—

[ pevice (CODESYS Contral Win V3 x64)

Name
E@l] PLC Logic F£|g 35License = 35License, 3.5.14.0 (35 - Smart Software Solutions GmbH)
EO Application f£|! BreakpointLogging = Breakpeint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog
f£|! CAA Device Diagnosis = CAA Device Diagnosis, 3.5.15.0 (CAA Technical Workgroup) DED
] PLC_PRG (RG) r£|! 10DrvEtherCAT = I0DrvEtherCAT, 3.5.15,30 (35 - Smart Software Solutions GmbH) IoDrvEthercatlib
*E Task Configuration (1] ToStandard = ToStandard, 3.5.15.0 (System) ToStandard
2 EtherCAT_Task (IEC-Tasks] Gtamdard — Standard 25150 Crandard e
=g MainTask (IEC-Tasks) Ll 2
L PR =]

2-2. Click [Install].

i Library Repository X
Location  [system | | Edittocations... |
(C:\ProgramDats\CODESYS Mansged Libraries)
i
company [(al i | [ el |
Trust Certficate
B oty cteaeny [Depencences...
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4. Creating a PLC/IPC Project using Function Blocks

2-3. Select the “SPEL_Library.compiled-library” file provided by Epson and click [Open].
The file is in \EpsonRC80\Fieldbus\FunctionBlockLibraries\CODESY'S folder.

(i select Library X

&«

Organize «

vt

<« Fieldbus » FunctionBlockLibraries » CODESYS

New folder

Name

Date modified

v U

Search C...

f= -

P
o @

Size

e

Type

(R
SE

|| SPEL_Library.compiled-library 2021/03/04 23:56
0@ Th

rE

mc

r

$r

h

=
By
il

=~

File name: | SPEL_Library.compiled-library

COMPILED-LIBRA...

|| Compiled library files (".compil

Cancel

2-4. Make sure that there is “SPEL Librai” in [Miscellaneous].

Location | System | | EditLocatons...
(C:¥ProgramData¥ CODES Y SkManaged Libraries)
Installed libraries: e
c -
ompany | (All companies) Uninstall
(Miscellaneous) —
, rt...
(M spELLibray  Seiko Eoson Comorstior 0
T
Application
Docs
Intern
System
Find...
Use Cases
Details...
Trust Certificate
[ G by cat:
L ST Dependendics...
Library Profiles... Close

2-5. Click [Add Library] in [Library Manager].

& Untitled1.project* - CODESYS

=N MR 55

File Edit View Project Libraries Build Online Debug Teols Window Help v
BEE & v « 4§ Sl R R B R 39 [ Application [Device: PLC Logic] « @8 ©F , m 9 |[= 5= 2= = & _
Devices ~ 0 X TSERIES Slave rﬂi EtherCAT_Master_SoftMotion rﬂi Device ‘m Library Manager ~ | | ToolBox > o X
Untitied 1 |E3 Add Library < Delete Library | Properties 75 Details | 5 Placeholders | fifl Library Repository

ﬂ Device (CODESYS Control Win V3 x64)
=Bl PLE Logic
=1} Application

F PLC PRG (FRG)
= @ Task Configuration
% EtherCAT Task (IEC Tasks
=-#8 MairTask (IEC-Tasks)
& PLC_PRG

MName Namespace  *
- 35Licen.5.1+-3 (35 - Smart Software Solutions GmbH) _35_LICENSE
#-|Z BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog =
#-|Z) CAA Device Diagnosis = CAA Device Diagnosis, 3.5.15.0 (CAA Technical Workgroup) DED
% |2 I0DrvEtherCAT = IODrvEtherCAT, 3.5.15.30 (35 - Smart Software Solutions GmbH) ToDrvEthercatiib |
®- |2 IoStandard = IoStandard, 3.5.15.0 (System) IoStandard

L] 4 i — 4 i 2c4Cn Ctamdard

1

=i
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4. Creating a PLC/IPC Project using Function Blocks

2-6. Select [SPEL Library], then click [OK].

Add Library

String for a fulltext search...

Library Company
Application

Docs

Use Cases

(Miscellaneous)

_ [speL uibrary Seiko Epson Corporation

2-7. Function Blocks are installed.

File Edit View Project Libraries Build Online Debug Tools Window Help
BEE & oo $ BRX(ALASN AN 2- [0

Application [Device: PLC Logic] ~ @§ ©F ), g W [[= 5= 2= *= &

Devices > 3 x 0 Library Manager x
= -@ Untited 1 = Add Library < Delete Library |5 Properties i) Details 5] Placeholders m Library Repository @ lcon legend...
- g I%el]wce (CO[?ESYS Control Win V3 x54) Mame Mamespace Effective version
= g::)g:ﬁcatinn F--[L) 3SLicense = 35license, 3.5.14.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.14.0
m T — 4| Breakpointiogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
@ PLC_PRG (FRG) #--|Z] CAA Device Diagnosis = CAA Device Diagnosis, 3.5.15.0 (CAA Technical Workgroup) DED 3.5.15.0
= @ Task Configuration # | IoStandard = IoStandard, 3.5.15.0 (System) ToStandard 3.5.15.0
i @ MairTask (IEC-Tasks) =-|__ SPEL Library, 1.0.1 (Seiko Epson Corporation) SPEL_Library 1.0.1
@ PLC_PRG | Standard = Standard, 3.5.15.0 (System) Standard 3.5.15.0
| Standard = Standard, 3.5.15.0 (System) Standard 3.5.15.0
= _@ SPEL Library, 1.0.1 (Seiko Epson Corporation) hl ) Graphical Documentatior
@ RremoteControlvariableGlobal FUNCTION_BLOCK SPEL_Above
SPEL_Above
SPEL_Accel Name Type Inherited f
SPEL_AccelS 4 Start BOOL
SPEL_Arc * Paint UINT
SPEL_Arc3 "% Done BOOL
SPEL_ArchGet " InCyde BOOL
SPEL_ArchSet "% Eror BOOL
SPEL_BaseGet "§ EnCodel  UINT
SPEL_BaseSet "§ EnCode2  UINT
[£1 sPEL Below
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4. Creating a PLC/IPC Project using Function Blocks

3.

Then, drag

and drop

Then, create a program.
3-1. Double click [PLC_PRG] to display the program screen.
three [Box] to the

program Screen.

¥ Untitled1, t* - CODESYS
Eile Edit Miew Project FBD/LDVIL Build Online Debug Jools Window Help Y
BEEHI& o = 4 Rl TR O e IR - | B4 | Application [Device: PLCLogic] - @8 @ |, g S (|[Eo=ct== 2 = B =
[ ¢ |- b o o2 40 4 4F b0 0o gn 3F BF £F £F b @ oaw 5 B E |kt S
Devices > 3 x ffi) Library Manager > ¥ PLC_PRG x - ~ 3 x
=5 Unsited! - 1|  PROGRAM PLC_ERG
= [ Device (CODESYS Contral Win V3 x64) 2 vaRr 0
3 VAR
=&l PLC Logic END
FF Box with ENJENO
-ur Assignment
=+ Jump
ket Return
= ¥ MainTask (IEC-Tasks) 24 Input
&) pLc_PRG = o T Branch
222 T Execute
227 — L Boolean Operators
223 — B AND (2 Inputs)
48 AND (3 Inputs)
p JH OR (2 Inputs)
2 222
i I OR (3 Inputs)
272
— | B x0R (2 Inputs)
222 —] Math Operators
Other Operators
Function Blocks
: 222 Ladder Elements
272
22?2 — —
227 —
< 2 [ 00% [
S Devices [ POUs < > | |42 ToolBox J? Notifications | & Properties | @) Visualization ToalBax
IE Messages - Total 12 error{s), 0 warning(s), 0 message(s)
Last build 3 0 ® 0 Precompile € Project user: {nobody) @

3-2. Click [?2?] in Box.

Then, click

72?7 —|

7377 —

[..

.] next to [??77].

222
indeds

229

(]

3-3. Select [SPEL Init] from the list of the Function Blocks, then click [OK].

Input Assistant

Text Search | Categories

Module Calls
Keywords

Function blocks

Conversion Operators

- Name

Origin

#-{} DED

#-{} loDrvEthercalib
-0
SPEL_Above
SPEL_Accel
SPEL_AccelS
SPEL_Arc

SPEL_Arc3
SPEL_ArchGet
SPEL_Archset

SPEL_Init

W

structured view

Insert with arguments

Insert with namespace prefix

oK

3-4. The name of the Function Block is displayed.

key.

Press the [Enter]

277 —

277 —

227

-
SPEL Init [L..]
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4. Creating a PLC/IPC Project using Function Blocks

3-5. The inputs/outputs of the Function Block are displayed.

Press the [Enter] key.

1 SPEL_Inir,_‘D_‘ V[Z]
ey SPEL Init

D—Start - Done
InCycle [~ 27?2
Error[—?27
ErrCodel — 227
ErrCode2 — 2727

3-6. Auto declare screen is displayed.
Click [OK].
Auto Declare @

Scope Name Type

VAR ~|  SPEL_Init_0 SPEL_Init -
Object Initialization Address

PLC_PRG [Application] - [

Elags Comment

[ coNSTANT "

[C]RETAIN

[ pERSISTENT -

3-7. A variable is added automatically.

€ Untitled1 project* - CODESYS

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

Hhed & R Y B2 tm- (3" |#8 | Application [Device:
i . " 43 8
- B X D Library Manager ] PLC_PRG X
-l
i Device (CODESYS Control Win V3 x64) |/E
= @0 pLcLogic
= £} Application
f_qﬂ erimtarin.r 3 SeEL_tntt 0
= 3 Tosk Configuration et
Tart Done

=& MainTask (IEC-Tasks) |||
&) pLc_PrG

InCycle 222
Error — 227
ErrCodel [— 227
ErrCode2 — 22?

3-8. Click [??7] 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.

1

SPEL_Init 0
start_Init (.. )ip Tnit
D—Start - Dene
InCycle 27?2
Error—2?7?
ErrCodel — 2727
ErrCode2 — 227

3-9. Auto declare screen is displayed. Click [OK].

Auto Declare (2]

Scope Name Type
VAR v| Start_Init_0 BOOL -

Object Initialization Address

=

Flags Comment
[ consTANT I
[C1RETAIN

[ PERSISTENT
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4. Creating a PLC/IPC Project using Function Blocks

3-10. A variable is added automatically.

File Edit View Project FBD/LD/L Build Online Debug Tools Window Help
BDEEIE& o = b BRX(AGMASIN A MR e [ |8 Applicaton Device
fpomir et At M AT WO BETE 2w Y @EEEFTEHES

=3 unoited1
= @ Device (CODESYS Control Win V3 x64)
= @) PLcLoge
= €} Application
i) Library Manager
19 pic PRG PRE)
= (@ Task Configuration

= B MainTask (IEC Tasks) InCycle [ 222
8] pic Pre Error [~ 222
ErrCodel [~ 222
ErrCode2 [~ 222

3-11. Follow the same procedure to change all [???] as follows.

SEEL_Init_0
Start_Init | SPEL Init
ﬂ ﬂ Start Done

InCycle [~ InCycle_Init_0
Error —Error_Init_0
ErrCodel —ErrCedel_Init 0
ErrCode2 —ErrCode2_Init 0

2 SEEL MotorOn 0
Start_MotorOn_0 SPEL Motor(On
Start Dope —————————————————
InCycle — InCycle MotorOn O
Error —Error MotorOn 0
ErrCodel —ErrCodel MotorOn 0
ErrCode2 —ErrCode2 MotorOn 0

E SPEL_MoTorOff_0
Start_Motorlff 0 SPEL MotorDff
ﬂ ﬂ Start Done

InCycle [~ InCycle_MotorOff O
Error —Error_MotorOff_0
ErrCodel —ErrCodel_MotorOff_0
ErrCode2 —ErrCode2_MotorOff_0

4.  Then, prepare to connect with a robot.

4.1 Riiht click [Device], then click [Add Device].

File Edit WView Project Build Online Debug Tools Window Help v

"@m’:ﬂ|§\n oo b BB W |4h 2L A0S | MOSPA R B [t3- O | # | Application [Device: PLC Logic] - @8 @& ) m W [[= 5= 2= = & _,!j

Elli Devioe’:DDES 4 cut

El-al] PLC Logic Copy
B Paste
i % Delete

Refactoring

Edit Object
Edit Object with...

Edit IO mapping
Import mappings from CSV..
Export mappings to CSV...

¢ Online Config Mode...

Reset Origin Device [Device]

Simulation

Ly Ten n nrrnrter T n wrmrninafey
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4. Creating a PLC/IPC Project using Function Blocks

4.2 Select IEtherCAT Master], then click [Add Device].

Name |EtharCAT7Ma5ber71

Action

(® Append device | Insertdevice

| Flug device () Update device

|Smng for a fulltext search

| Vendor |<AI wvendors>

w

Name

1l Fieldbuses
[+ ¢AN CANbus
= ol EtherCAT

<

=/ gt Master
EtherCAT Master
~ [t EtherCAT Master SoftMotion

Vendor

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

Version *

351530
3.5.15.30,

>

[+ Group by category [] Display all versions(far experts only) [] Display outdated versions

Name: EtherCAT Master
Vendor: 35 - Smart Software Solution:
Categories: Master
Version: 3.5.15.30
Order Number:
Description: EtherCAT Master...

A
s GmbH

=

Append selected device as last child of
Device

#®  (You can select another target node inthe navigatar while this window is open.)

Add Device

Close

4.3 “EtherCAT Master” is added.

File Edit View Project Build Online Debug | Tools | Window Help
B@EE|&E |« o § B @ ¥ 0L 44| )@  Package Manager.. i [Device: PLC Logic] - O8 & ) m % [[= o= oz °= 3 X
- ToolBox ~ 3 X
=45 Linstied:
= Device (CODESYS Contral Win V3 x64) License Repository...

=-E1 pLC Logic

License Manager...

= o Application

: Scripting
i .ﬂ Library Manager
B PLC_PRG (PRE) Customize...
Options...

= @ Task Configuration
2 EtherCAT_Task (IEC-Tasks)
@ MainTask (IEC-Tasks)

| pLc PRG

I EtherCAT_Master_SoftMotion (EtherCAT Master SaﬂMuﬁon)I

Import and Export Options...
o, Device Reader..

4.4 Click [Install].

Location [ System Repository

v] [ §d]thﬁtJnm...]

(C:\ProgramData\CODESYS\Devices)

Installed deyice descriptions

String for a . carch

Vendor: | SEIKO EPSON Corporation -

Name Vendor  Version

# - [f] Feldbuses

24

Description

Uninstall

Export..

I
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4. Creating a PLC/IPC Project using Function Blocks

4.5 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].

# Install Device Description X
« v 4 | | « EpsonRCT0 » Fieldbus > EtherCAT v ©|  SearchEtherCAT 0
Organize ~ New folder = M @

MDA Name Date modified Type

40 [ EPSN_RC90_ECT_V2.3_for OMRON_rev2xml XML Decument

=D [ EPSN_RC700_ECT_V2.3_for OMRON._rev2.xml XML Document

= P = EPSN_TSERIES_ECT_V2.3_for OMRON_rev2xml XML Document

=] Epson RC90_ECT rev1.00.xml XML Decument

mr -

=] Epson RC700_ECT rev1.00xml

XML Document
B =] Epson TSERIES_ECT rev1.00.xml

XML Document

File name: |EPSN_TSERIES_ECT V2.3 for OMRON v| EtherCAT XML Device descriptis ~

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

2% Device Repository (3e)

Location | system Repository =] [ EditLocations...]
(C:\ProgramData|CODESYS\Devices)

Installed device descriptions

String for & fulltext search Vendor: [SETKO EPSON Corporation - Install...
Name Vendor v~ Uninstall
= [l SEIKO EPSON Corporation

=4 Robot Controller

Ml [TSERIES EtherCAT Slave | SEIKO EPSON Corporation  Re|

[ e —— v

= @ C:¥EpsonRC7D¥Fieldbus¥EtherCATYEPSN_TSERIES_ECT V2.3 for_OMRON_rev2.xml
€ Device "TSERIES EtherCAT Slave” installed to device repository.
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4. Creating a PLC/IPC Project using Function Blocks

4.7 Right click [EtherCAT Master], then click [Add Device].

Devices - B x
=15 Uhtteds =
= [ Device (CODESYS Control Win V3 x54)
E Bl pLC Logic

=} Application
(D Ubrary Manager
~[#] pLc_PRG (PRG)
=8 Task Configuration
- §B EtherCAT Task (IEC-Tasks)
= §5 MainTask (IEC-Tasks)

) pLC_PRG & cut
N etherc jotion Ether CAT Master SoftMoti Copy

i Paste
¥ Delete

Refactoring 3

Properties...

{7 Add Object

nse VICE...
Scan For Devices...
Disable Device
Update Device...
[§ Edit Object

Edit Object with...

Edit 10 mapping

5 Devices POUs Import mappings from CSV...
Export mappings to CSV...

4.8 Change “Vendor” to [SEIKO EPSON Corporation].
Select [TSERIES EtherCAT Slave], then click [Add Device].
Ao =

Device

Name TSERIES Slave
Action

@ Append device () Insert device FPlug device ) Update device

String for a fulltext search Vendor I[Sam EPSON Corporation =
Name Vendor Version
= (0 Fieldbuses
= prd} EtherCAT
= o Slave

=14 SEIKO EPSON Corporation

= (14 Robot Controller
- 'TSERIES EtherCAT Slave SEIKO EPSON Corporation Revision=16#00000001

4 m ] v

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

Bl Name: TSERIES EtherCAT Slave a
Vendor: SEIKO EPSON Corporation H
Categories:
Version: Revision =16+00000001 §
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.)

4.9 Double click [TSERIES_Slave], then click [Process Data].

B TSERIES_Slave x|

Lintited1
General Select the Outputs
- m Device (CODESYS Control Win V3 x64)
: 0 pc Log Name
: ode Process Data []16#1600 RxPDO(USII
'o Application

Output Byte 0001
Output Byte 0002
EtherCAT I/O Mapping Output Byte 0003
Output Byte 0004
OQutput Byte 0005

m Library Manager Startup Parameters

PLC_PRG (PRG)

@ Task Configuration

2 EtherCAT_Task (IEC-Tasks)

=3 MainTask (IEC-Tasks)
B pLC_PRG

EtherCAT Master SoftMotion (EtherCAT Master

|8 | TSERIES_Slave (TSERIES EthercAT Slave)

EtherCAT IEC Objects

Status Output Byte 0006
Output Byte 0007
Output Byte 0008

Information

— Output Byte 0009
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4. Creating a PLC/IPC Project using Function Blocks

4.10 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
BEFE & v o« § BB X MM 9 o [

Application [Device: PLC Logic] ~ @8 ©0 ) w % |[

D... = 3 X

vntiteds |7
[# pevice (cop
=& pLC Logi
= O App

]

i
-

=[] Etherca
B Tser

Bl TSERIES Slave X il
General Select the Qutputs Select the Inputs
MName Type = Mame Type

Startup Parameters VHPEE BREE R ==t PHEEYEE T ==

Qutput Byte 0002 USINT Input Byte 0002 USINT
EtherCAT IO Mapping Output Byte 0003 USINT Input Byte 0003 USINT
EtherCAT IEC Objects Qutput Byte 0004 USINT Input Byte 0004 USINT

Qutput Byte 0005 USINT Input Byte 0005 USINT
Status Qutput Byte 0006 USINT Input Byte 0006 USINT

Output Byte 0007 USINT Input Byte 0007 USINT
tugat Output Byte 0008 USINT Input Byte 0008 USINT

||:| 16#1603 RxPDO(USINT128byte /256byte) ||:| 16#1A03 TxPDO(USINT128byte/256byte)

|E| 16#1604 RxPDO(USINT128byte/256byte) ||:| 16&#1A04 TxPDO(USINT128byte /256byte)

5. Execute Function Blocks.
5.1 Right click the PLC on the PC task bar or system tray, then click [Start PLC].
Check that the PLC display has changed.

Start PLC
Stop PLC

Exit PLC Control

5.2 Double click [Device], then click [Communication Settings] - [Scan Network].
@ Untitledl.project® - CODESYS
File Edit View Project Build Online Debug Tools Window Help

BEdE & oo kBB ¢ ok dh S 3 e Application [Device: PLC Logic] ~ @8 &% ), @
| pevices v 8 _hR PLCPRG || EtherCAT Master_SoftMotion "] Device x [ TSERIES Slave | hd

x
b Unitieds =] I
1 Communication Settings Scan Network... |N Gateway v | Device + ol

= m Device (CODESYS Control Win V3 x64)

H PLC Logic SrEiicatire Scan Network
.

= u Application
m Library Manager Backup and Restare
BF) PLc_PRG (PRE) - . °
= @ Task Configuration T =

Gateway
% EtherCAT Task (IEC-Task | | Leg

Gateway-1
= @ MainTask (IEC-Tasks)
& PLC Settings IP-Address:
PLC_PRG localhost
= m EtherCAT_Master_SoftMotion (Etherd PLC Shell
Port
- TSERIES_Slave (TSERIES EtherCA 1217

llzers and Grouns
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4. Creating a PLC/IPC Project using Function Blocks

53

54

Select the displayed device, then click [OK].

Select Device

Select the network path to the controller:

Device Name: ~ ~ Scan Network

= Gateway-1(scanning.. -
[EPSON-RC

Device Address:
0301.A056 =

Block driver:
uDp

Encrypted
Communication:
ITLS supported

Number of

channels:
4

'Serial number:

==

Check that the color of device has changed to green.

Scan Metwork... | Gateway = Device -

Gateway
Gateway-1

IP-Address:
localhost

Device Name:
EPSON-RC

5.5 Double click [EtherCAT Master], then click [General] - [Browse].

Select a network adapter to be used, then click [OK].

| Devices v 3 x || ~ff pc_rre (7] EthercAT_Master_SoftMotion x | (] Device | ] TSERIES Save |
5 tnstieds [ ‘
e ) —
F [ Device (CODESYS Control Win V3 ¥64) Enera AutoconfigMaster/Saves EtherCAT.
=B PLC Logic Sync Unit Assignment EtherCAT NIC Setting
= o Application
Lo Destination address (MAC) |FF-FF-FF-FFFFFF Broadeast  [7] Enable redundancy
m Library Manager e
Source address [MAC)
@ PLC_PRG (PRG) EtherCAT IfO Mapping
= Task Configuration Network Name
@ EtherCAT_Task (IEC-Task | | EtherCAT IEC Objects @ Select network by MAC () Select network by name
= @ MainTask (IEC-Tasks)
) pic PRG ZERS 4 Distributed Clock | Options
= m EtherCAT_Master_SoftMation (Ether: Information Cycle time 4000 2 s
l TSERIES_Slave (TSERIES EtherCA o mEfe ot - 2l o
5.6 Select [Build], then click [Build] .
Check to make sure that there are no errors.
& Untitledl.project® - CODESYS
File Edit View Project Online  Debug  Tools  Window  Help
el & EflEs - [ | B4 | Apali
Rebuild
- Generate code ———————
| Devices - ster_SoftMotion X | [{
Generate runtime system files...
Untitied 1
[ Device (CODESYS Contral Win V3 Clean AutoconfigMaster/s
= i Clean all
PLC L al
e ooe erCAT NIC Setting

28
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4. Creating a PLC/IPC Project using Function Blocks

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

Devices - B X hF PLC PRG (i) Library Manager [] EtherCAT_Maste
=5 Unbied? -
= [ Device (CODESYS Contral Win V3 x | General Autoconfig Master/Slaves
B oy Sync Unit Assignment EtherCAT NIC Satting
o Destination address(MAC) F
PL Col
m 7 Source address (MAC) E
=& Ta Paste
& % Delete Network Name A
ey .
e R @ Select network by MAC
=l EthercAT N EZL  properties... Distributed Clock
p
Bl rRe7o
i Add Object » Alarm Configuration...
= older... £ Application...
i EditObject @ CCode Module...
Edit Object with... B®  Data Sources Manager...
% Login % DUT.
. . External File...
Delete application from device
g Global Variable List...
-~ -
5.8 Click the [Add] button.
Add Global Variable List X

@

Create anew global variable list

=4
W
3
i

]

Add Cancel

5.9 A global variable list is added.
Change “VAR_GLOBAL” to “VAR_CONFIG”.

Devices - I X fiF] PLC_PRG ffifl Library Manager
=] Ungitleds - 1
= [ff] Device (CODESYS Control Win V3 x [ ? VAR CONEIG
=&l PLC Lagic 7 END VAR

=L} Application
@ o
m Library Manager

i pLC_PRG (PRE)
L T vt e e

5.108Select [Declarations], then click [Add All Instance Paths].
File Edit View Project | Declarations | Build Online Debug Tools

8@ | (&|v o 4 B AddAllinstance Paths I >a
Devices > 0 M l-l_ﬂ PLC_PRG m Library Manager
=5 Untitled1 = 1
=] Device (CODESYS Contral Win V3 x [ : VAR_CONFI(
=Bl pLC Logic ?|  [END VAR

S .
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30

5.11Change 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 Build Online Debug Tools Window Help

NEES oo A REXMLALIN TG [ ~O , m XA
Devices > § X || [ mceac [ LbraryManager | [§] EtherCAT Master |l RC700 Save [ Dece '@on x
= [3) Unatedi - A
= (i) Device (CODESYS Contraiwin V3l & T
=80 ncuoge 4 r.mm»,-.n.emncm::ownuausthm EXTCHOGET AT_LIXO0.0: BODL ca FALSF:
= Application 5 / e neomplere addr
“ Gn €| SPEL_Library.RemoteControlVariableGlobal.IN EXTRESPSET AT ¥IX0.1: BOOL :=
.Lﬁﬂw 7 // Generat nce path of variable at incomplets address
W) PC_PRG (PRG) 8 SPEL_Librery. lmtrCcaHol\-’lnlherhb&l IN_EXTCMDRESULT AT 4IKO -
= (& Task Configuration 5
& EterCaT Task 0
= @ ManTask (1EC-Tag
é‘! PLC_PRG SPZL Hbrln‘ Remte('catml\hnlh rGloboLUUTA!X'IG':Htr AT V0X0.0: BOOL :=
S @ EtercaT paster - 13 // Generated instance path of variable at =plete address
£ 14 SPEL_Library.RemoteControlVariableGlobal.OUT_EXTRESPGET AT %QX0.1: BOOL :
B RC700_Slave (RC700 Ethey Generated instance path of varisble st aplete address
SPEL_Library. Rm:rCOﬂcrolVlrilbleGlDbil OUT_EXTCHDRESET AT lQiC... BOOL :
Generated instance path of variable at incomplete addr
SPEI lenry.RmceCcu:mlfana.‘ole'slobol IN_EXTRESP_WO AT WORD := WORD#O;
SPEL, L:n:uy R.emucua:mwu:u WORD :=
Gansrated 1 nce path of variable at address
EPE.L Library. Rm:rCon:xol\ruubleGlob-l IN_EXTRESE W2 AT 4IWi: WORD :=
/ Generated instance e
EP!L LAbrary. Rmtecuat : WORD := WORD#O;
Ga ad il e h of variabls at =p
SPEL_Library.RemoteControlVariableGlobal.IN_EXTRESP Wi AT SIWS: WORD := WORD#O:
Gansrated 1 nes path of variable at =plete address
SPEL_Library.RemoteControlVariableGlobal.IN EXTRESP_WS AT VIWE: WORD := WORD#O:
/ Ganerated i ce path of variable at incomplets address
SFEL_Library.RemotelontrolVariableGlobal.IN_EXTRESE Wé AT VIWT: WORD := WORD#O;
Ganerated ce path =plete addr
SPEL_Library.RemsteControlVariableGlobal.IN_EXTRESP_W7 AT &IWS: WORD :m= WORDHO:
33 / Generated instance aplete addr
34 SPEL_Library. Rm:tccntml\ktub rGlDbll OQUT_EXTCHD_WO AT lQ’lFl‘ WORD := WORD#O:
/ Generated i v ble at incomplete address
5Pﬁ. Llhn:v‘R&mtrtvncmihnlblrﬁlwbnl OUT_EXTOHD W1 AT ¥(QW2: WORD := H
27 . . lete address
30 EPE' Libnry R.tm:rCon:*olVarMberlDb&l OUT_EXTCMD W2 AT ¥QW3: WORD := WORD#O:
39 nerated instance path of vari lste address
40 : WORD = WORDHO;
4y £ t ad
42| lUlruhleGl:lbol QuT, !!(TC&'D Wi AT AQWS: WORD := WORDEO;
43 of variabl e address
‘ : WORD := WORDH#O?
: WORD := WORD#D;
: WORD :=

File Edit View Project Build | Online

BEE & o o 4B @ x| Logn Ae+Fs [k pe

Debug Tools Window Help

=y Logout i+
[ Create Boot Application
| Devices * 3 X ice
: Download
B theteds (=]
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4. Creating a PLC/IPC Project using Function Blocks

5.13Select [Debug], then click [Start].

» Untitled1.project® - CODESYS
File Edit WView Project Build Online Debus Tools Win_dow He_le

B & v o f BR M?falb e 5 [bn pevic
— bwrm—l._f

Single Cycle Ctrl+F5 c_
| Devices > 7 x|[ W rcrre A gle Cy TEERIES

Untitiedf [=] il New Breakpoint...
5 Device fconnected] (Cd General WM New Data Breakpoint...

5.14Check 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 - & X [ EtherCAT_Master_SoftMotion "HF) PLC_PRG x | Ml TSERIES Slave [ (] Deviee | | & x
=5 Lhbited! = - Gene
=[] Device [connected] (CODESYS Contral Win SPEL Imit 0 i fi#
=20 pLC Logic SPEL Init 1 £
= o Application [run] Art Done E &
m Library Manager S: =
By Co
BF] pLC_PRE (PRG) o -+
) @ Paste

= @ Task Configuration At
Delate 1 "
k¥ EtherCAT Task (IEC-Taski %

=73 5% MainTask (IEC-Taske Browse 4

b2
& PLC_PRG Start [{m New Breakpoint... &
= EtherCAT_Master_SoftMotion (Etherc. Togg\e Breakpomt . + Boole
2| =
TSERIES_Slave (TSERIES EtherCA +2 Run to Cursar = Math
& Set next Statement = @i
+ Funct
write All Values of 'Device.Application T Lodd:
ofce All Valles O DeViCe. ADRICatior
Start Unforce All values of 'Device.Application
Display Mode 3
T TreyeTeTrTyere-rot or O£ £ 0
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5.15When the Function Block execution is finished, Done changes to TRUE.
Follow the same procedure to execute SPEL._MotorOn and SPEL_MotorOff.

® Untitledl.project® - CODESYS =n==
File Edit View Project FBD/LD/IL Build Onlne Debug Teols Window Help A\ é

BewdH & oo fBR i bl B B B W=
E= ek £k 4 03 AF AF AF bd Wl an WA DT @ o ] | H OB E | A S

Application [Device: PLC Logic] - ©5 @& |, m % |[=5=%= = & _

Devices ~ 0 X [ EtherCAT_Master_SoftMotion “hf PLC_PRG x|l TSERIES_Slave ] Devie | - 1 x
=5 uhoted: B3] oevice Application.pLC PR = Gene
- [ Device [connected] (CODESYS Contral Win SPEL Tmit 0 | it
=Bl PLC Logic Start_Init 0 SR Toen M E

-} Application [run] ﬂlﬂ Start Dene (e iof— Eel

InCycle =InCycle_Init 0

m Library Manager
Errcr = Errcr_Init_ 0 [

i) PLc_PRG (PRE) ErrCodel - ErrCodel_Init 0 [0 | W
=8 Task Configuration ErrCode2 ~ErrCode2_Init 0 [0 | e
& EthercAT_Task (IEC-Taski 44
=38 MainTask (JEC-Tasks) SPEL Motoron 0 T
) pLC_PRG Start_MotorOn_0 SPEL MotorOn "
= [ EthercaT_Master_SoftMation (Etherc |]I|] Start Dene —Eog———- + Boole
B TSERIES_Siave (TSERIES EtherCA InCycle = InCycle Motozln 0 ~|| * Math
Errcor Errcr MotorOn_O [k b
ErrCodel [-ErrCodel MotorOn 0 [0 | = @i
ErrCode2 ErrCode2 MotorOn 0 [ o | + Funct
+ Ladds
SPEL_MotorOff_0
Start MotorOff 0 SPEL MotorOff
JHE Start Dene —EE——
InCycle = InCycle MotorOff 0
Error M=Error MotorOff 0
ErrCodel —ErrCodel MotorOff 0 [0 |
ErrCode2 —ErrCode2_ MotorOff 0 [ o |
N (1002 [&[=||
<« [ * <l ¥
4| 1 J 5
@ Devices = | Cross Reference List > 1 X ‘
—J 5 I P o e - o L= Tl =
[@ Messages - Total 0 error(s), 0 warning(s), 64 message(s}]
Device user: Anonymous  Last build: @ 0 & 0 Precompile W i RUN Frogram loaded Program unchanged Project user: {(nobady) G
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NOTE

NOTE

4.2.2 Address to Use

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 0Oth Bit of ByteO (Slave output) 512
In ExtRespSet 1st Bit of ByteO (Slave output) 513
In_ExtCmdResult 2nd Bit of Byte0 (Slave output) 514
In_ExtError 3rd Bit of Byte0 (Slave output) 515
In ExtResp W0 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 Bytel0 and Bytel 1 (Slave output) 592-607
In ExtResp W5 Bytel2 and Bytel3 (Slave output) 608-623
In_ExtResp W6 Bytel4 and Bytel5 (Slave output) 624-639
In ExtResp W7 Bytel6 and Bytel7 (Slave output) 640-655
Out_ExtCmdSet 0Oth Bit of Byte0 (Slave input) 512
Out_ExtRespGet 1st Bit of Byte0 (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 Bytel 1 (Slave input) 592-607
Out ExtCmd W5 Bytel2 and Bytel3 (Slave input) 608-623
Out ExtCmd W6 Bytel4 and Bytel5 (Slave input) 624-639
Out ExtCmd W7 Bytel6 and Bytel7 (Slave input) 640-655

The following “Static Addresses” are used in CODESYS Function Blocks included in

RC+ 7.0 version 7.5.1. You cannot change the address.

Input address: 0.0 ~ 31.7
Output address: 0.0 ~31.7

Name Address Allocation for robot
In_ExtCmdGet %1X0.0 0Oth Bit of Byte0
In_ExtRespSet %I1X0.1 1st Bit of Byte0
In ExtCmdResult %I1X0.2 2nd Bit of Byte0
In_ExtError %I1X0.3 3rd Bit of Byte0
In _ExtResp W0 %IW1 Byte2, Byte3
In ExtResp W1 %IW2 Byte4, Byte5
In ExtResp W2 %IW3 Byte6, Byte7
In ExtResp W3 %IW4 Byte8, Byte9
In ExtResp W4 Y%IWS5 Bytel0, Bytell
In ExtResp W5 %IW6 Bytel2, Bytel3
In ExtResp W6 Y%IW7 Bytel4, Bytel5
In ExtResp W7 %IW8 Bytel6, Bytel7
Out_ExtCmdSet %0QX0.0 0Oth Bit of Byte0
Out_ExtRespGet 9%0QX0.1 1st Bit of Byte0
Out_ExtCmdReset %0QX0.2 2nd Bit of Byte0
Out ExtCmd WO %QWI1 Byte2, Byte3
Out ExtCmd W1 %QW2 Byte4, Byte5
Out ExtCmd W2 %QW3 Byte6, Byte7
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Out ExtCmd W3 % QW4 Byte8, Byte9

Out ExtCmd W4 %QWS5 Bytel0, Bytell
Out ExtCmd W5 %QW6 Bytel2, Bytel3
Out ExtCmd W6 %QW7 Bytel4, Bytel5
Out ExtCmd W7 %QWS Bytel6, Bytel7
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5. Function Blocks Reference

5. Function Blocks Reference

In this chapter each Function Block is described.

For Function Blocks operation in general, refer to section 2.5 Function Blocks General
Operation.

For each Function Block in the Operation section, there is also a referal 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.

5.1 Function Blocks for Allen-Bradley

SPEL_Above

Description
Sets the elbow orientation of the specified point to Above.

Common inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point INT point number to set its orientation to ABOVE.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Elbow Statement in the SPEL+ Language Reference manual.

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

Sels the show
orientation of the
specified point to

ABOWE
SFEL_Above
ez the elbow onentation .l
FEL_Abowve  Above [ ] HinCycls —
Satibions
0%  HiDome 3 —
Pt 0

i

i
=
=

H Error r—

Exftirguts Ep=onil

ExfiCudpuds | EpsoncO

ErrCocde LR 2
ErrCoded) O
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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

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Accel INT value of acceleration as percentage.
Decel INT value of deceleration as percentage.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Accel Statement in the SPEL+ Language Reference manual.

Example

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

Sets the poind to
poirt acceleration
and deceleration for
e current robol.
Accal and Decal
inpits are &
percaritags
——5PEL_accel
Seds the poird 1o point acc
SPEL_Accel  Accel [ HOnCycle—

Start Sethccel
0% p={Done}—

Accal 50
t={Error 3—

Dzl 20

Extirpads Epsoncl
ExiOnspids EpsonO
ErrCodet 0+
ErrCocke 0+
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SPEL_AccelS

Description

Sets acceleration and deceleration. Specifies the value which is the actual
acceleration/deceleration in linear or CP motion (Unit: mm/sec?).

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Accel REAL value of acceleration.
Decel REAL value of deceleration.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to AccelS Statement in the SPEL+ Language Reference manual.

Example

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

Seds linear molicn
acceleration and
decaleration.
SPEL_Accels
Sets inear motion accelerat.. ———
SPEL_AccelS  AccelS [ H{nCycle }—
Start Setaccels
O# |(s(Doneles
Aot 1 0ah 2200

{Error >—
Decel 200100

Extinputzs Epsonl
ExtOndpids Epson O

ErrCoded O+
ErrCodel O+
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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
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Arc Statement in the SPEL+ Language Reference manual.

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

hoves the arm from
the current position
to the specified
position in circular
interpolation mation
on 2% plane face.
SPEL_Arc
Moves the arm fram the .. ——
SPEL_Arc  Speltrc o] HInCycle —

Start Arczet

1€ B Done =
Mz Time 10000 «
hficlPoirt 1 —{ Error —
EndPoint 2

Extinputs Ep=on:|
ExtOutpts EpzonO
ErrCode 0«
ErrcCode2 0«
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SPEL_Arc3

Description

Moves the arm from the current position to the specified position in circular interpolation

in 3 dimensions.

Common Inputs and Outputs

Refer to section 2.4 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

Refer to section 2.5 Function Blocks General Operation.

Refer to Arc3 Statement in the SPEL+ Language Reference manual.

Example

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

Maves the arm from

the current position
to the specified

position in circular
interpolation in 3

dimenzions.
SPEL_Arcs
Moves the arm fromthe c...
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SPEL_Arca Spelfrcd [
Ztart Arcatet

0&
e Time 10000 &
iciPoirt 1

EnciPoint a

Extinputs Ep=on:|
ExtCutpts EpzonO
ErrCoce 0«
ErrCaode2 0«

—C InCycle —

= Dione =
—{Error —

39



5. Function Blocks Reference

SPEL_ArchGet

Description
Gets the Arch parameter.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Arch Function in the SPEL+ Language Reference manual.

Example
To get the current values of approach and depart distances of given Arch, set the Arch
number.
SethrchGet
3 F [P J—
Gets the Arch
parameter
SPEL_ArchiGet
Gets the Arch parameter —
SPEL_Archiet Archet [ HIRCycle—
Archium 1
B Do e
Extinputs Epzor|
ExtOutputs Epson: O I Error 3—
Start SetirchGet
1&
DepartDist 40.0 &
ApproachDist 400 &
ErrCodel 0+
ErrCode2 0+
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SPEL_ArchSet

Description
Sets the Arch parameter.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.
Refer to Arch Statement in the SPEL+ Language Reference manual.

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

Sete 1 Arch
ATt
SPEL_srchSe
Sets the Srob parameter
SPEL_Arehiet  ArchSer (o) HomCyeled—

Stant Satdrohbet
LE I e ]
Brchbum 3
= Bes 3—
Diisprry D LR
Bpproach Dist B0 &

Exlirgans Bronil
Bt Ouiputs Epson; 0
ErCodel 0 &

Ercodel D -
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SPEL_BaseGet

Description
Gets the base coordinate system.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.
Refer to Base Statement in the SPEL+ Language Reference manual.

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
coordinate system,
—5PEL_Bazedet
Gets the base coordinate sy, f——
SPEL_BlaseGel BazeGet [ HInCvole—
Stoet SelBaseGel
14  EDone e
Mumaxes. 4
H{Eroe —
Basel 100+
Buaze’ 100+
Bazal 104
Bazel) 10+
Basey 00+
Buazeh 0.0+
Extinpus Epsomncl
ExtOupits Epzoni 0
ErrCocded 0+
ErrCode2 0+
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SPEL_BaseSet

Description
Sets the base coordinate system.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Base Statement in the SPEL+ Language Reference manual.

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_BaseSet
Sets the baze coordinate sy ——
SPEL_BazeSst BaseSet (L. HnCyoke —
Stan SelBasetel
1+ -{:ﬂu:lnl_-,}-
Humaxes L]
{Error —
Bagex 40
Bazeh’ 40
Basgel 4
Braczadl 4
Basgey 1
Bra=seiy a
Extinpnds Epson
ExtOutputs Epsonc©
ErrCodad 0+
ErrCode? 0%+
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SPEL_Below

Description
Sets the elbow orientation of the specified point to Below.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point INT desired point number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Elbow Statement in the SPEL+ Language Reference manual.

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

Sets the elbow
orientation of the
specified point 1o

Bieborwy.
SPEL_Bledow
Sets the elbow orientation | f—
SPEL Below  Below [ HnCycle —
Start SelBelow

1¢ [E(Done ==
Puoind 2

[={Error }—
Extinputis Epsonil
ExtOntpts  EpsoncQ
ErrCodhet 0
ErrCode2 0
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SPEL_CPOff

Description
Turns off Continuous Path parameter.

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to CP Statement in the SPEL+ Language Reference manual.

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

Turnes of T Conbinuious
Path
SPEL _CPOIT
Turng off Cordinous Path, ————

SPEL_CPOMT  CPON [ HRCycle)—
Start SebCPOT
1%+ B Done =
Extinpts Ep=orcl
ExiOuspuds  Epsond HCError —
ErrCodet 0+
ErrCode2 0+

Epson RC+ 8.0 Option PLC Function Blocks Rev.1

45



5. Function Blocks Reference
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SPEL_CPOn

Description
Turns on Continuous Path parameter.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to CP Statement in the SPEL+ Language Reference manual.

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

Turns on Contirmous

Path

r———SFEL _CPOry

Turns on Continuous Path.
SPEL_CPOn  CPOn [ HnCycle—

S1arl SeCPOn

1+ [|EDone ==

Extinguits Epsonc]

Exdtutputs  EpsorcO e B

ErrCoded 0+

ErrCodal O
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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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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

Refer to section 2.5 Function Blocks General Operation.

Refer to Fine Function in the SPEL+ Language Reference manual.

Example

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

Slart

Aozt
A2
AxiE3
Axigd
Bxish
Axdzh

———SPEL_FineGet
Crets the positioning snd jud... f—————
SPEL_FineGet FineGet [ HnCyole —

Extinguts Egs=orl
ExiCudpads  EpsonQ

ErrCoded 0+
ErrCinia2 O+

Gets the postioning
end judgement rangs
for al joints.

SeffineGet
1* B Done =

1250 +
1250 «  ={Error 3—
1250 &
1250 +

0+

0
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SPEL_FineSet

Description
Sets the positioning end judgement range for all joints.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Axisl..Axis6 INT position accuracy for each joint in encoder pulses.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Fine Statement in the SPEL+ Language Reference manual.

Example

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

Sets the positioning
end pedgemerd rangs
for all jaints.
—SPEL_FineSat
Sets the positioning end jud._. ———
SPEL_FineSst FinaSet [ [H0rCycle —
Start SefFinaset
1+ Do
Axigd 1300
I=CError 3—
A 1400
Axigd 1500
Anisd 1600
Axish a
Az o
Extinpuis Eps=orc
ExtOulputs  Epsond
ErrCadei 0%
ErrCodde2 0+
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SPEL_Flip

Description
Sets the wrist orientation of the specified point to Flip.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point INT desired point number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Wrist Statement in the SPEL+ Language Reference manual.

Example

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

Sels the wrist
oreentaton of the
specitierd poirt to
Fip
SPEL_Fiip
— Sets the wrist criendation., ————
SPEL_Flip Fip Ll FORCycle—
St SetFiip
1+  |EDone ==

Poard 2

—(Errior —
Extinpuis Epsanc]
ExtOutputs  EpsoncD
ErrCioded 0
ErrCosdia’l 0w
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SPEL_Go

Description
Moves from the current position to the specified position in PTP motion.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
TargetType INT Specifies method to reach the target position.

0 = Target specified by point number.

1 = 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 Specifies the pallet position or column coordinate.

INT TargetType=0 specifies 0.

INT TargetType=1 specifies pallet position.

INT TargetType=2 specifies pallet column.
PalletRow INT Specifies the row coordinate of the pallet.

INT TargetType=0 specifies 0.

INT TargetType=1 specifies 0.

INT TargetType=2 specifies pallet row.
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Go Statement in the SPEL+ Language Reference manual.

Example

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

Moves from the
current position to

the specified
position in PTR
mition.
SPEL_Go
Moves fram the currert posi. ———
SPEL_Go Spelzo o] HInCycle 3—
Start GoSet
0& [ Loneless

Mz Tirme 30000 &
TargetType 0& Error—
Pairt 1
PalletMum 0«
PalletPosriZol 0«
PalletRow 0«
Extinputs Ep=on:|
ExtOutputs Epzon: O
ErrCodel 0«
ErrCodes 0«
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SPEL_In

Description
Reads a byte of input.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PortNum  INT desired input byte port number.

Outputs
Value INT value of the desired input port.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to In Function in the SPEL+ Language Reference manual.

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

Remds & byte of
nput,
SPEL _int
— Reads a byle of inpul —_—
SPEL in (] HOnCyele —
Start Setin
1% | Done e
Perihhum B
= Error b—
‘alue f2+
Extinputs  Epsoncl
ExtiOutputs EpsonQ
ErrCoded o+
ErrCoda2 o+
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SPEL _InertiaGet

Description
Gets the load inertia.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Outputs

Inertia REAL acquired Inertia.
Eccentricity REAL acquired Eccentricity.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Inertia Function in the SPEL+ Language Reference manual.

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

Getz the load
inerlia.

P EL _InrtiaiGet

Gedz the load inertia. —_—
SPEL_InerliaGel IneriaGet (o) HOnCycle —
Start CatineriaGe

1¢  |BDone e
Inertia oo &
Eccentricity 0 &« ={Eror —
Extinpuds Epzoncl
ExtOutpuis Ep=orc O
ErmCode O
ErrCode2 O
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SPEL _InertiaSet

Description
Sets the load inertia.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Inertia REAL desired Inertia.
Eccentricity REAL desired Eccentricity.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Inertia Statement in the SPEL+ Language Reference manual.

Example

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

Setz the load
inertea.
e SFEL _InertinGied
Sets the load inertia _
SPEL_IneriaSet mertiaset [ HnCyeke > —
Stert SetinertiaSed
1% W Done &
Inertia i
= Error 3 —
Eccearirichy o
Extinpuis Epzoncl
ExtOutputs Epson
ErrCioied 0=
ErrCode2 L
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SPEL_Init

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

Note: 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
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

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

(End)

Init Switch

Init Coil

—3E

:)_

Initialize the SPEL
A0 library.

fubotor On Switch

Initialize the SPEL A0 libr...
SPEL_Init Intt =]
Start Init Coil

0+
Bt Inpurt= Epson:l
Ent Outputs  Epson: 0
ErCodel 0+
ErCode? 0&

HCInCyele —
0 Done —
HCEmory—

WhotorOn Coil

JE
1 C

Tums robot motars
on.

SPEL_hictorOn:

Tums robot motars on.

fubotor Off Switch

SPEL MotorOn hotorOn [
Start MdotorOn Coil

0&
EstInputs Epson:l
Ext Output= Epson:0
ErrCodel 0+
ErCodel L 3

L InCycle —
0 Dane —
I Emory—

otorff Coil

L

JE
1L

Tumsz rabot motars
off.

SPEL_hotorOff
Tumsz rabat motars off.

SPEL_MotorDff hiotorOff ()
Start MotorOff Coil

0+
EstInputs Epson:l
Ext Outputs Ep=on:0
ErCodel 0+
ErCodel L 3

HCInCycle —
0 Dane —
I Bmor 3 —
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SPEL_InW

Description
Returns the status if an input word.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PortNum  INT desired port number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to InW Function in the SPEL+ Language Reference manual.

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

Redurns the stabus
it an ingut word
SPEL _InW-
Feturns (he status if &
SPEL_Ini W [ HORCyele —
Stort Stk

14 & Done e
Porthium i3
—{Error —
Wil 201 &

Exdinpud s Epgoncl
ExtOutputs EpsoncO
ErrCoddad i3
ErrCoda2 0+
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SPEL_Jog

Description
Jogs the robot.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

MaxTime DINT The maximum execution time allowed.
JogMode INT Desired jog mode. 0=World, 1=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:
X,Y,Z in mm.
U,V,W in deg.
When JogMode is Joint:
J1-J6 in deg.

Operation
Refer to section 2.5 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 robat.

SPEL_Jog
Jogs the robot. —
SPEL_Jog  Speldog [Lo) HOIRCycle v—
Ztart Jogset
1€ EDone ==
M Time 30000 &
Joohdode 1 —r Error —
Axiz 1
Distance 10
Extinputs Ep=zonl
ExtOutputs  Epson:O
ErrCoce 0«
ErrCode? 0«
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5. Function Blocks Reference

SPEL_Jump

Description

Moves the arm using gate motion for a SCARA robot.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
TargetType

ArchNum

Point
PalletNum
PalletPosOrCol

PalletRow

MaxTime

Operation

INT Specifies the method to reach the target position.
0 = Target specified by point number.
1 = Target specified by position in the pallet.
2 = Target specified by coordinates of the pallet.
INT Specifies arch
0-6 = using arch
7 = not using arch
INT Desired point number.
INT Specifies the pallet number to be used.
INT Specifies the pallet position or column coordinate.
INT TargetType=0 specifies 0.
INT TargetType=1 specifies pallet position.
INT TargetType=2 specifies pallet column.
INT Specifies the row coordinate of the pallet.
INT TargetType=0 specifies 0.
INT TargetType=1 specifies 0.
INT TargetType=2 specifies pallet row.
DINT The maximum execution time allowed.

Refer to section 2.5 Function Blocks General Operation.

Refer to Jump Statement in the SPEL+ Language Reference manual.

Example

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

Maves the armin

gate trajectary
uzing PTP motion.
SPEL _Jurnp
Moves the arm in gate trajec... ————
SPEL _Jump  Spelump o] HInCycle—
Start JurmpCoil
0& [ Loneles
Iz Time 30000 &
TargetType 0& | Error—
Archium Te
Pairit 0
PalletMum 0«
PalletPozcriZol 0«
PalletFow 0«
ExtinpLt=z Ep=on:|
ExtOutputs Epzon O
ErrCaodel 0«
ErriCode2 0«
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5. Function Blocks Reference

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
Refer to section 2.4 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
0-6 = using arch
7 = not using arch
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Jump3 Statement in the SPEL+ Language Reference manual.

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.

Maves the arm with
3D gate motion
This iz a
combination of twwo
CP motion and one

PTP motian.
SPEL _Jump3s

Moves the arm with 30 gate .. ———
SPEL _Jump3 Spellump3 ) HInCyole —
Ztart Setdumps

1% B Donee=
Mz Time 30000 «
Archium 7  {Error—
DepartPaint ]
ApproPaint 1
DestPoint 2
Extinputs Ep=zon:|
ExtOutput = Ep=on: O
ErrCoce 0+«
ErrCoce2 0«
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5. Function Blocks Reference

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
Refer to section 2.4 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
0-6 = using arch
7 = not using arch
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Jump3CP Statement in the SPEL+ Language Reference manual.

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.

hoves the
manipulator in 30
gate trajectory,
uzing three CP
miotions.
SPEL _Jump3CP
Moves the manipulator in 30 gate t.. ————
SPEL _Jump3CP Spelump3cP [ HInCycle —
Start Setdump3cP
1« B Done ==
Mz Time 120000 &
Arzhium Te  HError—
DepartPaint 2
ApproPoint 1
DestPoint 0
Extinputs Ep=orn:|
ExtOoutputs Ep=zon: O
ErrCodel 0«
ErrCoded 0=

Epson RC+ 8.0 Option PLC Function Blocks Rev.1 61



5. Function Blocks Reference

62

SPEL_Lefty

Description
Sets the hand orientation of the specified point to Lefty.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point INT desired point number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Hand Statement in the SPEL+ Language Reference manual.

Example

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

Seds the hand
crientation of the
specifhed poind to

Lefty,
SPEL_L ity
Seds the hand onentation .. ———
SPEL_Lefly Lefty [ HnCycle—
Start Sellefty
1% A
Paint 2

= Error j=—
Exdinputs Epzonc]
ExdCutpifs  Epsorcd
ErrCocied 0=
ErrCode2 D+
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5. Function Blocks Reference

SPEL_LimZ

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

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Height REAL desired Z limit in mm.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to LimZ Statement in the SPEL+ Language Reference manual.

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

Seds the inltial
Joint £3 height (Z
cocrdinale vakee) in
JUImgy Comimand.
SFEL_LimI
Sl s the initial Joint #3 he, ——ou
SPEL_LimZI LimZ (o] FnCycle—

Start SellimI
1+  @Done s

Heigh 10
HCError —

Exfinputs Epson|
Extlutputs Epsoni©
ErriZoce] O+
ErrCodel 0+
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5. Function Blocks Reference

SPEL_LocalGet

Description
Gets data for a given local coordinate system.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.
Refer to Local Statement in the SPEL+ Language Reference manual.

Example

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

Gtz the setting
slatus of the Local
coordinate System
Filirfker
SPEL_LocalGet
Gz the Setling Salus ol the | ————
SPEL_LocaiGel LocalGet [..) HnCychs > —
Starl SedlocaiGet
1+ |EDonelss
HumAes 4
= Error 3—

LocalNum 3
Local 100+
Localy 2000+
Local? 3000 +
Locall 400 +
Localy 00+
Locaky 00+
Extinputs Epsonil
ExtOndpuds EpsonQ
ErrCodel 0+
ErrCode2 0+
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5. Function Blocks Reference

SPEL_LocalSet

Description
Sets the local coordinate number.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.
Refer to Local Statement in the SPEL+ Language Reference manual.

Example

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

Sels the local
coordinate system of
the specified
coordnale number by
each coordinats
—5PEL _LocalSst
Siefz the bocal coordinate syt ———
SPEL_LocalSet LocalSet [ HinCycle—
lart Seflocalset
1+ W Done s
Mumases 4
HCError 33—

Localhhn 3
Localk 10
Localy 20
Localf 30
Localll 40
Localy o
Localy il
Extinputs Epsor]
ExtOutpads EpsonQ
ErnCode] 0+
ErrCodsd 0+
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5. Function Blocks Reference

SPEL_Memin

Description
Reads a byte of memory IO.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to MemIn Function in the SPEL+ Language Reference manual.

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

Reads a byte of
memory 10,
SPEL_ernin
Remds a byte of memory 10—
SPEL_Memin  Mamin [ [=nCycle—

=lart Setilamin
1  [EDone)ss
Parthum 0
I={Error j=—
Wl 1%

Extinputs Epsorl
ExtiOutpds  EpsonO

ErrCoded 0+
Errocie2 O+
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5. Function Blocks Reference

SPEL_MemInW

Description
Reads a word of memory 10O.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PortNum  INT port number to be read.

Outputs
Value INT value of the port.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to MemInW Function in the SPEL+ Language Reference manual.

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

Reads & word of
memory 1.
——EPEL _Mamiriy
Reads a word of memory 10, |—
SPEL_Memiryv' Memin [ =CnCycle —

Start Seteminy
1% B Done e
Porthium 1]
—CError —
Walae 1%
Extinputs Ep=ond
ExtOutputs Epszonc
ErrCodat LR
ErrCodal 0%

Epson RC+ 8.0 Option PLC Function Blocks
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5. Function Blocks Reference

SPEL_MemOff

Description
Turns a memory 10 bit off.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum INT bit number to be turned off.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to MemOff Statement in the SPEL+ Language Reference manual.

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

Turns & memary 12
bt off.

—=PEL_MemOft

Turnz a memary 10 kit off. —
SPEL_MemZff Speldemaft [ HInCycle —
Start SettdemOff

1€ [EDone ==
Bitkum 1

—CError —

Extinputs Epsonil
ExtOutput = Ep=an: O
ErrCoce 0«
ErrCoce2 0«
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5. Function Blocks Reference

SPEL_MemOn

Description
Turns a memory 10 bit on.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum INT bit number to be turned on.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to MemOn Statement in the SPEL+ Language Reference manual.

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

Turns & memory 10

hit on.
—=PEL_MemOn
Turnz & memaory 10 kit on. —
SPEL_MemOn Spelemon o] HInCycle —
Start Sethemion
1€ B Done ==
Bithurm 1
—CError 3—
Extinputs Ep=on:|
ExtOutputs Ep=zon: O
ErrCodel 0+«
ErrCodes 0«
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5. Function Blocks Reference

SPEL_MemOut

Description
Sets a byte of memory IO.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

PortNum  INT desired output port number.
OutData  INT value of the data to be sent to output port.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to MemOut Statement in the SPEL+ Language Reference manual.

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

Stz a byie of
memory 1,
SPEL _MamCut
Setz a byte of memory K2
SPEL_Memiout [TEeerd [ HnCycle —

SO

= Error —
outDrata a3

Extinpads Epsonl
ExtOntputs EpsorcO
ErrCodei 0+
ErrCoce2 o+
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5. Function Blocks Reference

SPEL_MemOutW

Description
Sets a word of memory 10O.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

PortNum  INT desired output port number.

OutData  INT value of the data need to be sent to output port.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to MemOutW Statement in the SPEL+ Language Reference manual.

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

Selz & word of
memory 1K,
SPEL_MamCutvy:

Sets a word of memory 10
SPEL_Mamoutvwy MemOutw [ nCycle—
Sharl SetbdemOuivy

1% B Done ==
Porthhen 15

I Error je—

cutDate 949
Extingits Epson
EdOuiputs EpzonQ
ErrCodat 0+
ErrCode2 0+
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5. Function Blocks Reference

SPEL_MemSw

Description
Reads a bit of memory 10O.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Bit INT desired memory bit number.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to MemSw Function in the SPEL+ Language Reference manual.

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

Reads bit of memory
[[u]

——ZPEL _Mlem S

Reacds bl of memory 10
SPEL _MemSw MemSw [ F0RCyee)—
Start SetiemSw

1+ B Done =
=4 <}

HError J—

‘Walue O+
Extingut= Epzorcl
ExiOutpats  Epzond
ErrCodel O+
ErrCode2 O+
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5. Function Blocks Reference

SPEL_MotorGet

Description
Returns status of motor power for the current robot.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

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

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Motor Statement in the SPEL+ Language Reference manual.
Example

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

Gets the state of
the maotar.

Epson RC+ 8.0 Option PLC Function Blocks Rev.1

SPEL_Motorizet

etz the state of the motar. —
SPEL_MotorGet SpelMotorGet ] HInCycle —
Start MotorGet

1€ [ Done ==
Extinputs Ep=zon:|
ExtOutplts Epson: O — Error —
ErriCode] 0&
ErrCodel 0+«
Status 1«
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5. Function Blocks Reference
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SPEL_MotorOff

Description
Turns robot motors off.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Motor Statement in the SPEL+ Language Reference manual.

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

Turng robot mators
off.

SPEL_MotarCf

Turnes robot motors off. —
SPEL_MotorOff MotorOfl [ {inCycle —
Start SathdotorOf

14 | lone e
Extinputs Epsonl
ExtCndpits Epson O —Errar —
ErrCodad 0+
ErrCode2 0
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5. Function Blocks Reference

SPEL_MotorOn

Description
Turns robot motors on.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Motor Statement in the SPEL+ Language Reference manual.

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

Turn= robot mobors
on,
SPEL_ModorOn
Turns nokol mobors on —
SPEL_MctorCn MatorOn [ HnCyele—
Start SethdatorOn
1+  w(Done e
Extinputs Ep=on
ExtOutpuds EpsonQ -{Error —
ErrCaded O+
ErrCode2 O+
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5. Function Blocks Reference

SPEL_Move

Description

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

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
TargetType INT Specifies method to reach the target position.

0 = Target specified by point number.

1 = 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 Specifies the pallet position or column coordinate.

INT TargetType=0 specifies 0.

INT TargetType=1 specifies pallet position.

INT TargetType=2 specifies pallet column.
PalletRow INT Specifies the row coordinate of the pallet.

INT TargetType=0 specifies 0.

INT TargetType=1 specifies 0.

INT TargetType=2 specifies pallet row.
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Move Statement in the SPEL+ Language Reference manual.

Example
To move the end effector to point P2, run the Function Block as shown below.

Moves the arm fram
the current position
to the specified
position in & linear

interpolstion
miction.
SPEL_Move

Maves the arm from the curr, ———
SPEL_Move SpelMove [ HInCycle —
Start Moveset

1€ B Done ==
hlaxTime 30000 &
TargetType e HError—
Pioirit 2
Pallethum &
PalletPosCrCal 0&
PalletRow 0&
Extinputs Ep=zon:l
ExtCutputs Ep=zon: O
ErriCode 0«
ErriCode? 0&
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5. Function Blocks Reference

SPEL_NoFlip

Description
Sets the wrist orientation of the specified point to NOFLIP.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point INT desired point number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Wrist Statement in the SPEL+ Language Reference manual

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

Sets e wris
orientation of the
specified point to

HOFLIP
———SPEL_NoFlip
=l the semist onentabon |, F—---
SPEL_NoFls  MNoFlip [ HOnCycle—
Sar SedhaFlip

1#  [wDone s

Point 2
{Error —

Exfinguts Epsonc]
ExtiQudpats EpsonO
ErrCoced 0+
Erroce2 0+
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5. Function Blocks Reference

SPEL_Off

Description
Turns an output bit off.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Bit INT desired output bit number.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Off Statement in the SPEL+ Language Reference manual.

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

Turnz an output bit
off.

SPEL _CHif
Turns an output bit off. e
SPEL _Oii ot [ HinCyele>—
Start SetOft
1 % e Do s
Bt 4

i Error —
Extinputs Ep=on:l
ExtCutputs Epsoncd
ErrCode 0
ErrCode2 0 =
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5. Function Blocks Reference

SPEL_On

Description
Turns an output bit on.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Bit INT desired output bit number.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to On Statement in the SPEL+ Language Reference manual.

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

Turns an outpll b
(=g
PEL _Or

Torfek af cudpid Bl of e
SPEL_On On L) [HORCycha 3—
Stant SetOn

14 [EDons =
B 4

HCErroe —

Exdingut = Epzon
ExtiTnsipuis Epsconcd
ErrCiooie 0+
ErrCocs2 0+
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5. Function Blocks Reference

SPEL_Oport

Description
Returns the state of the specified output bit.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum INT specified bit number

Outputs
Status INT status of specified bit

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Oport Statement the SPEL+ Language Reference manual.

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

Feturns the state of
the specified output
bt
SPEL_Opoart
Returns the state of the =p... F————
SPEL_Oport SpelCport [ HOInCycle 3 —
Start SetOport
1+« B Done ==

Bithurm 2
HCError 37—

Status 0«
Extinputs Epzon;|
ExtOutputs Epson: O
ErrCodet 0«
ErrCodes 0«
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5. Function Blocks Reference

SPEL_Out

Description
Sets an output byte to a given value.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

PortNum  INT desired output port number.
outData  INT desired output port value.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Out Statement in the SPEL+ Language Reference manual.

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

Sets an output byle.
SPEL_Out
Sz an outplt byte _
SPEL_Out Out (] s yche —
Start SedCOut
1+ [E(Done )=
Poriben 1
= Erron p—
oulDiala a8

Extinguis Epson
ExiCudpuds EpsonO
ErrCoded 0%
ErmCome2 LR
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5. Function Blocks Reference

SPEL_OutW

Description
Sets an output word to a given value.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PortNum  INT desired output port number.

outData  INT desired output port value.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to OutWStatement in the SPEL+ Language Reference manual.

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

Sets an culput word
SPEL_ Oy
Sets ah outpud wied —
SPEL_Ouw  Oulw [ HinCycle—

Start SetOutA
14 | Done e

Portidum o
H(Error —

outDatn 99

Extinguis Ep=orc
ExtCudpugs  Epeond
ErrCode] D*
ErrCode2 O+
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5. Function Blocks Reference

SPEL_Pallet3Get

Description
Acquires the details of 3-point definition of the specified pallet.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Pallet INT Specifies the pallet number.

Pointl INT Specifies the point number that will contain the coordinates of point 1 of
the pallet definition.

Point2 INT Specifies point number that will contain the coordinates of point 2 of the
pallet definition.

Point3 INT specifies point number that will contain the coordinates of point 3 of the
pallet definition.

Note: Pointl, Point2, Point3 will override previous point data

Outputs

Rows INT Contains the number of rows in the specified pallet
Columns  INT Contains the number of columns in the specified pallet

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Pallet Statement the SPEL+ Language Reference manual.

Example
To get the definition of a 3-point pallet, run the Function Block as shown below.

Acquires the details
of 3-point
definition of the
specified pallet.
—SPEL _Pallet 3Get

— Acqguires the details of S-paint d.. —————
SPEL_Pallet3Get Pallet3cet () HInCycle—
Start PalletGetCoil

D& [ Done==
Pallethum 4
—CError 37—
Pairt1 G0
Paint2 1
Paint3 G2
Riowws ie
Calumns i€
Extinputs Ep=zon:|
ExtOutputs Ep=an: O
ErrCode 0«
ErrCodes 0«
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5. Function Blocks Reference

SPEL_Pallet3Set

Description
Defines a pallet by using 3 points.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Pallet INT Specifies the pallet number.

Pointl INT Specifies a point number that will be used for defining the pallet.
Point2 INT Specifies a point number that will be used for defining the pallet.
Point3 INT Specifies a point number that will be used for defining the pallet.
Rows INT Specifies the number of rows in the pallet.

Columns  INT Specifies the number of columns in the pallet.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Pallet Statement the SPEL+ Language Reference manual.

Example
To define a 3-point pallet, run the Funciton Block as shown below.

Defines a pallet by
shecifying 3 poirtz.

SPEL_Pallets=et

Defines a pallet by specifying 3. ——
SPEL_Pallet3Set Pallet3Set [ HOIRCyole —
Start Pallet3Set Coil

0& B Done =
Pallethum L)

—Errar —

Paint1 0
Pairt2 1
Point3 2
Columns 3
Riones 3
Extinputs Ep=zon:|
ExtOutputs Ep=zon: O
ErrCodel 0«
ErrCodel 0+«
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5. Function Blocks Reference

SPEL_Pallet4Get

Description
Acquires the details of 4-point definition of the specified pallet.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Pallet INT Specifies the pallet number

Pointl INT Specifies the point number that will contain the coordinates of point 1 of
the pallet definition.

Point2 INT Specifies the point number that will contain the coordinates of point 2 of
the pallet definition.

Point3 INT Specifies the point number that will contain the coordinates of point 3 of
the pallet definition.

Point4 INT Specifies the point number that will contain the coordinates of point 4 of
the pallet definition.

Note: Pointl, Point2, Point3, Point4 will override previous point data

Outputs

Rows INT Contains the number of rows in the specified pallet
Columns  INT Contains the number of columns in the specified pallet
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Pallet Statement the SPEL+ Language Reference manual.

Example
To get the definition of a 4-point pallet, run the Funciton Block as shown below.

Acguires the details
of 4-poirt
definition of the
specified pallet.

—SPEL _Pallet4Get
— Acquires the details of 4-point ... [—————

SPEL_PalletdGet PalletdGet [ HIRCyole —
Start Pallet4Coil

0e B Donee=
Pallethum 4

—CError —

Pairit1 BS
Paint2 G5
Pairit3 E7
Paint4 G
Fowes ie
Columns ie
Extinputs Ep=zon:|
ExtOutputs Epzon O
ErriZoded 0&
ErrCodel 0+«

Epson RC+ 8.0 Option PLC Function Blocks Rev.1 85



5. Function Blocks Reference

SPEL_Pallet4Set

Description
Defines a pallet by using 4 points.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Pallet INT Specifies the pallet number.

Pointl INT Specifies a point number that will be used for defining the pallet.
Point2 INT Specifies a point number that will be used for defining the pallet.
Point3 INT Specifies a point number that will be used for defining the pallet.
Point 4 INT Specifies a point number that will be used for defining the pallet.
Rows INT Specifies the number of rows in the pallet.

Columns  INT Specifies the number of columns in the pallet.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Pallet Statement the SPEL+ Language Reference manual.

Example
To define a 4-point pallet, run the Funciton Block as shown below.

Defines a pallet by
shecifying 4 poirtz.
SPEL_Palletd=et

Defines a pallet by specifying 4. ———
SPEL_PalletdSet PalletdSet ) HORCyole —
Start Pallet Coil

0& [BDone ==
Pallethlum =]

— Error —

Paint1 0
Pairt2 1
Point3 2
Poirt4 3
Columns 3
Rowes 3
Extinputs Ep=zonl
ExtOutputs Epzon. O
ErrCiacie 0«
ErrCode 0&
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5. Function Blocks Reference

SPEL_PointCoordGet

Description
Acquires the coordinate of the specified point.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Point INT Specifies the point number.
AxisNumber INT Specifies which axis coordinate to acquire.

Outputs
CoordValue DINT Returns the coordinate value of the specified axis.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Get Point Coordinate in the RemoteControl Reference manual.

Example
To acquire the Y axis value of point number 0, run the Function Block as shown below.

Acguires the
coordinate of the
specified paint.
SPEL _PaintCoordizet
— Acqguires the coordinate of the specified | ——
SPEL_PoirtCoordet PointCoordGet [ HInCyole —
Start PairtCoordiCoil
0& B Done ==
Pairt 1
—C Error 3—
AzizMum 1
Yalue 165 466 &
Extinputs Ep=on:|
ExtOutputs Epzon: O
ErrCodel 0+
ErrCodel 0«
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5. Function Blocks Reference

SPEL_PointCoordSet

Description
Acquires the coordinate of the specified point.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Point INT Specifies the point number.
AxisNumber INT Specifies the axis of the coordinate to set.
CoordValue DINT Specifies the coordinate value of the specified axis.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Set Point Coordinate in the RemoteControl Reference manual.

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

Zets the specified
coordinate value to
the coordinate of
shecified axiz.

=PEL_PoirtCoord=et

Zets the specified coordinate value tothe co. . ———
SPEL_PointCoordSet SpelPointCoordSet L) HOIRCycle v—
Start SetPairtCoord=et

1€ B Done ==
Pairit 14

—C Error 3—

AxizMum 1
Walue 25
Extinputs Ep=on:|
ExtCutputs Epzon O
ErrCocie 0«
ErrCode2 0«
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5. Function Blocks Reference

SPEL_PointSet

Description
Acquires the coordinate of the specified point.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Point INT Specifies the point number.

X INT Specifies the coordinate value for the X axis.

Y INT Specifies the coordinate value for the Y axis.

Z INT Specifies the coordinate value for the Z axis.

U INT Specifies the coordinate value for the U axis.

V INT Specifies the coordinate value for the V axis (optional).
w INT Specifies the coordinate value for the W axis (optional).
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Set Point Coordinate in the RemoteControl Reference manual.

Example
To set the coordinates for point 15, run the Function Block as shown below.

Setz the specified
coardinate value to
the coordinste of
specified axes.

——=PEL_Paint>et

Zetz the specified coordinate val.. ———
SPEL_PaointSet SpelPointSet o] HInCycle3—
Start SetPointSet

1& B Lonele=
Paint 15

—CError —

* 20
by 10
Z 10
I 10
i 0.0«
Wy noe
Extinputs Ep=on:|
ExtCutputs Epzon O
ErrCaocie 0«
ErriCode? 0«

Epson RC+ 8.0 Option PLC Function Blocks Rev.1 89



5. Function Blocks Reference
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SPEL_PowerGet

Description
Returns status of power.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Outputs
Status INT returns the status of power.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Power Statement in the SPEL+ Language Reference manual.

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

etz the power
contral state.

SPEL_PovwverGet

Gets the power control state. —
SPEL_PowwerGet SpelPowerGet [ HInCyole—
Start PowerGet

1% @ Done ==
Extinput= Ep=zon:
ExtOutputs Epson: —CError —
ErrCoced 0«
ErrCodel 0+«
Status 1+
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5. Function Blocks Reference

SPEL_PowerHigh

Description
Sets the power level of robot to high.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Power Statement in the SPEL+ Language Reference manual.

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

Sels the porener level
of robol to high

SPEL_PawerHigh
Sets the power lével of robol to ki
SPEL _PowerHigh PowerHigh [ —0nCycle —
Start SetPowarHigh

1+ s(Done s

Extinput= Epson
ExdCudputs Epson O H{Erroe —
ErrCodel 0+
ErrCodal 0
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5. Function Blocks Reference
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SPEL_PowerlLow

Description
Sets the power level of robot to low.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Power Statement in the SPEL+ Language Reference manual.

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

Selg the power level
of robeot to bow.

——SPEL_PowerLow

Seds the power bevel of robol to low f————
SPEL_PowerLow Powerlow [ HOnCyche —
Start SetPowarLow

1+  EDonees
Extinputs Ep=orc]
ExfCnipuds Epsor( H{Errar —
ErrCocet O+
ErrCoce2 0+
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5. Function Blocks Reference

SPEL_Reset

Description

Resets the robot to an initialized state.

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Reset in the SPEL+ Language Reference manual.

Example

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

Epson RC+ 8.0 Option PLC Function Blocks Rev.1

Fesets the robot
controller to an
intialized state.

SPEL_Reset
Resets the robot controller t...

SPEL_Reset SpelReset [
Start SetReset

1€
Extinputs Ep=on:|
ExtOutpts Epzon:O
ErrCocle 0+«
ErrCode2 0«

= Dione =
HCError —

IRy ele —
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5. Function Blocks Reference

SPEL_ResetError

Description

Reset the robot controller Function Block error state. After an error has occurred while
executing a Function Block, you must execute SPEL_ResetError successfully before you
can execute another Function Block.

Note: 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
Refer to section 2.4 Function Blocks Common Inputs and Outputs.
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5. Function Blocks Reference

SPEL_Righty

Description
Sets the hand orientation of the specified point to Righty.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point INT desired point.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Hand Statement in the SPEL+ Language Reference manual

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

Satz the hand
orientation of the
specified poant 1o

Feghity.
—=FEL _Righity
Sebz the hand orerdalion o, —
SPEL_Fighly  Righly (o] HInCycle)—
Start SatRighty
1+  |SDone =

Point 2
—{Errl)r)—

Extinputs Epgorcl
ExiCutpads EpsonO
ErrCoded 0+
ErrCoce2 0+
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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
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to SavePoints Statement in the SPEL+ Language Reference manual

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

pooinl Setting bo fhe

point file

—SPEL_SavePoints

Saves the current point seltinglot.. —————
SPEL_SavePointz SavePoints [ HnCycls >—

Start SelSavePoints

14 | Done e

Extinpafs Epzonl

ExtOutpids Epsan O —Error —

ErrCoded O

ErrCodel LK
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5. Function Blocks Reference

SPEL_Speed

Description
Sets the arm speed setting for PTP motion.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Speed Statement in the SPEL+ Language Reference manual.

Example

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

Sels the arm spesd
=etting of PTP
meotion
———SPEL_Speed
Stz the arm speed seffing. . f————
SPEL_Speed  Spesd [ OnCycie —

Slart SedSpead
1+ @E(Done ==

Spead 100
-{Erroer 3—

Approspesd 50

CepartSpeed 50

Extinputs Epson
ExtOutputs  EpsonO
Erroced 0%
ErrCode’ 0+

Epson RC+ 8.0 Option PLC Function Blocks Rev.1 97



5. Function Blocks Reference

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
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to SpeedS Statement in the SPEL+ Language Reference manual.

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
mdtion. This wil
& the depan, and
ospproach speed as
well.
—GPEL_SpesdS
Setz the arm speed selting .. f—
SPEL_SpeedS SpeedS [ HnCycle—
Start SelSpesds
1+ [Done s
Spead 100

(= Error 3—
BpproSpesd a0

DepartSpeed 40

Estlrgits Epan]
ExfOutpads Epgon O

ErrCoded 0+
ErrCode 0+
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5. Function Blocks Reference

SPEL_Sw

Description
Reads the status of an input bit.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Bit INT desired input bit.
Outputs

Value INT the value of the input bit.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Sw Function in the SPEL+ Language Reference manual.

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

Reads the stabus of

A input bl
SFEL_Sw
Re=ads the stabus of an i, |
SPEL_Sw Swr [ HOnCycle 37—
Starl SetSw
1%  E{Done =
Eit 514
—{Errbr:)—
Wahae 1%
Extinguis Epsoncl
ExdOutputs Epsoncd
ErrCidad (LE
ErrCodal O+
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5. Function Blocks Reference
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SPEL_Teach

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

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point INT desired point.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Here Statement in the SPEL+ Language Reference manual.

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

Teackhas the curment
poztion to he
specified point

SPEL_Tesch

Teaches the currerd postti,. ————

SPEL_Teach  Teach [ —(nCycle)—

Start SertTeach
1+ E(Done e
Point 5

HErrce 3—
Extinpads Epson:l
ExtOndpds  EpsoncO
ErrCocle 0+
ErrCoce2 O+
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5. Function Blocks Reference

SPEL_TLSet

Description
Defines a tool coordinate system.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

ToolNumber INT Specifies the tool number to be defined.
PointNumber INT Specifies the point number containing the data.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to TLSet Statement in the SPEL+ Language Reference manual.

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

Defines & tool
coardinate system.
—=PEL_TL%et
Defines a tool coordinate ..

SPEL_TLSet  TLSet [.) HInCyole—

Start TL=etCoil
0& B Donee=

ToalMum 1
—CError —

Poirit 2

Extinputs Ep=zon:|
ExdOutputs Epzon:O
ErrCacie] 0«
ErriCode? 0+
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5. Function Blocks Reference

SPEL_ToolGet

Description
Gets the tool selection status.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Outputs
ToolNum  INT The currently selected tool.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Tool Function in the SPEL+ Language Reference manual.

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

mcuires the tool
selection stabus
SPEL_ToolGed
oS the lool selection 5t

102

nCycle —

SPEL_ToolGet ToolGet [
Stort SetToolGet
1&  |WDone e
Tooidum i
Extinguits Ep=on| b={Error }—
ExtOutpuds Epzand
EnrCoet 0«
ErrCodde 0%
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5. Function Blocks Reference

SPEL_ToolSet

Description
Sets the tool.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
ToolNum INT the tool to be set.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Tool Statement in the SPEL+ Language Reference manual.

Example
To set current tool to 3, run the Function Block as shown below.

et the ool
selection slalus,
SPEL_Toolet
(Geds the tool selechion stalus
SPEL_ToofSet TootSet L] HinCyuie—
Start SatTootTet
1  BDones=
Tookuem 3

Erory—
Extinputs Epszonl
Extdupits  Epson
ErrCoded 0+
ErrCode? e
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5. Function Blocks Reference

SPEL_WeightGet

Description
Gets the hand weight and arm length parameters.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
HandWeight REAL weight of the hand.

ArmLength ~ REAL length of the arm.
Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Weight Function in the SPEL+ Language Reference manual.

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

etz the: hand weight
and arm lenath
paramelers
——btPEL WisightDet

Gtz the hand weighl and arm e
SPEL WsighiCet WeighiGel [ Hryole ) —
Start Sefeighied

14  |s(Done e
Hanoeghl 03
Armlereh 1750  HError —
Extinguts Ep=ontl
ExtCutpids Epsan O
ErrCaded (1L ]
ErrCade? L1
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5. Function Blocks Reference

SPEL_WeightSet

Description
Sets the weight parameter.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

HandWeight REAL weight of the hand.
ArmLength REAL length of the arm.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Wait Statement in the SPEL+ Language Reference manual.

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

Selg the weight
pearameter,

SPEL_WelghtSel
Sebs fhe weight parameter
SPEL WeightSel WeighiSel [o] HrCyele —
Start Sefideight Set
L

Hariisngt 2

FCError 3—
Al ength 180

Estinguts Epszan
ExdOulpnd s Epsgorcd
ErrCoded O+
ErrCods? O+
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5. Function Blocks Reference
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SPEL_XYLimGet

Description

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

Common Inputs and Outputs

Refer to section 2.4 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

Refer to section 2.5 Function Blocks General Operation.

Refer to XYLim Function in the SPEL+ Language Reference manual.

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

Cred s tha St
wile of tha
alicrvwvable: maokon
B Dy S ying
thes brwver i Lgper

bt
poskions
——EPEL WY Lrelet
Cleta the sefting walue of the alo,, F——
SPEL_WWlimiel MvLimGiet [ bOnyche —
Starl S Limset
1# I Do
HLirarer 1Mo
W ke 0000 - L Errar 3—
W Lionaer 200 &
e 2000+
ILirerer 30 =
Tligmper 3000+
Extinpifs Epsanl
ExCndpad s Epgirc
ErCode 0w
ErrCindied O+
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5. Function Blocks Reference

SPEL_XYLimSet

Description

Sets the allowable motion area by specifying the lower and upper limit positions.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

XLower
Xupper
YLower
Yupper
ZLower
Zupper

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to XYLim Statement in the SPEL+ Language Reference manual.

Example

REAL X lower limit.
REAL X upper limit.
REAL Y lower limit.
REAL Y upper limit.
REAL Z lower limit.
REAL Z upper limit.

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

Seds the alowable
mioticn aréa by
specifying the
lorewer and upper
bmit posithons.
—SPEL _XYLimSet
Sets the allowable motion ares | ————
SPEL _¥vLimSet XvLmSet [ HInCycle—
Stan SeYLimZet
1+  @(Done ==
FLivaner i0
{Error —
HUpper 100
WL Crwer 20
Y Lipper 200
ILovaver 30
Ipper 300
Extinpids Epsarl
ExtCutput s Epson:Q
ErrCosded O+
ErrCostia2 0+
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5. Function Blocks Reference

5.2 Function Blocks for CODESYS

SPEL_Above

Description
Sets the elbow orientation of the specified point to Above.

Common inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point UINT point number to set its orientation to ABOVE.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Elbow Statement in the SPEL+ Language Reference manual.

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

SFEL_Zbkcwe 0

Start_2ibove_ 0 SPEL Abowve
Il Start It TRUE |
Foint_&bowve 0O Point InCycle =InCycle Ebove 0 JEENssm

Error = Error_Rbove 0 JRgaegy
ErrCodel —ErrCodel _Above 0
ErrCodel —ErrCodei_Above 0
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5. Function Blocks Reference

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

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Accel UINT value of acceleration as percentage.
Decel UINT value of deceleration as percentage.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Accel Statement in the SPEL+ Language Reference manual.

Example

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

3PEL Zccel 0

Start_Lccel O SPEL Accel

HIH Start oAy TRUE |
Leccel Rccel 0 Accel InCycle = InCycle Locel O | EREE
Decel Accel 0 Decel Error = Error_Accel 0 Jpaea

ErrCodel —ErrCodel Accel 0
ErrCodes —ErrCodei Accel 0
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5. Function Blocks Reference
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Start_&ccel3 0 SPEL AccelS
HIH Start Done m

SPEL_AccelS

Description

Sets acceleration and deceleration. Specifies the value which is the
acceleration/deceleration in linear or CP motion (Unit: mm/ sec?).

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Accel REAL value of acceleration.
Decel REAL value of deceleration.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to AccelS Statement in the SPEL+ Language Reference manual.

Example

actual

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

Accel Accel3 0 Accel InCycle =InCycle ZocellS 0 JRpNedy
Decel RZccel3 O Decel Error M Error Rcoccel3 O gRgNegy
ErrCodel —ErrCodel AccelS 0
ErrCode2 —ErrCode2 AccelS 0
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5. Function Blocks Reference

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

Refer to section 2.4 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

Refer to section 2.5 Function Blocks General Operation.

Refer to Arc Statement in the SPEL+ Language Reference manual.

Example

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

SPEL Rrc 0

Start_&rc 0 SPEL Arc
HIH Start
MidPoint Are 0[ 2  |—|MidPoint In

EndPoint_Arc 0 EndPoint
MaxTime Zrc 0 MaxTime Err

Err

Done
Cycle
Error
Codel
Codel

—EEE
= InCycle Lreo 0
= Error_Arc_ 0 [RgNes

—ErrCodel Arc 0
—ErrCoded frc 0
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SPEL_Arc3

Description
Moves the arm from the current position to the specified position in circular interpolation
in 3 dimensions.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Arc3 Statement in the SPEL+ Language Reference manual.

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

SPEL_Arc3 0
Start _Arc3 0 SPEL Arc3
HIH Start - Done m
MidPoint BArec3d O MidPoint InCycle = InCycle Arc3 0
EndPoint Arcd 0 EndPoint Error m Error Arc3d 0
MaxTime Arc3 0 30000 —|MaxTime ErrCodel —ErrCodel RAred 0
ErrCode2 —ErrCode2 Ared 0
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5. Function Blocks Reference

SPEL_ArchGet

Description
Gets the Arch parameter.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Arch Function in the SPEL+ Language Reference manual.

Example

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

SPEL ArchGet 0
Start_ArchGet_0 SPEL Archiet
HIH Start B Done m
ArchNum ArchGet 0[ 1 |—|ArchNum InCycle = InCycle ArchGet 0
Error = Error ArchGet 0
DepartDist [~ DepartDist ArchGet 0
LpproachDist —ApproachDist ArchGet 0
ErrCodel —ErrCodel ArchGet 0
ErrCodez —ErrCode2 ArchGet 0
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SPEL_ArchSet

Description
Sets the Arch parameter.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Arch Statement in the SPEL+ Language Reference manual.

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

SPEL ArchSet 0

Jtart_Archiet_0 SPEL ArchSet
HIH Start B Done m
ArchNum ArchSet 0 2 |—ArchNum InCycle = InCycle Archset 0 [ENEES
DepartDist_Archiet 0 DepartDist Error M= Error Arch3et 0

ApproachDist ArchSet 0 &0 |—ApproachDiat ErrCodel —ErrCodel ArchSet 0
ErrCode2 - ErrCode2 RrchSet 0
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SPEL_BaseGet

Description
Gets the base coordinate system.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.
Refer to Base Statement in the SPEL+ Language Reference manual.

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.

S3PEL_BaseGet_0

Start_BasgeGet 0 SPEL Baselet
Il Start Dene el
Humixes BaseGet_ 0 |I|—Num?—‘-_:-zes InCycle = InCycle BaseGet 0 [guey

Error M Error BageGet 0 RgENesn
BaseX —Base¥ Baselet 0
Base¥ —Baze¥ BaseBet 0
Basei [~ PBasel BassGet 0
Basel [~ Basel BaseGer 0
BaseV —BaseV BaseGet 0
BaseW [~ BaseW Baselet 0
ErrCodel —ErrCodel BaseGet 0
ErrCode2 —ErrCode2 BaseGet 0
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SPEL_BaseSet

Description
Sets the base coordinate system.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Base Statement in the SPEL+ Language Reference manual.

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_Base3et_0

Start_BaseS3et_0 SPEL BazeSet
HIH Start Done m
Numlxes BaseSet 0[ 4 |—|Numlxes InCycle = InCycle BaseSet 0
BaseX BaseS3et_0 BaseX Error = Error_BaseSet_ 0 [gpaesy

BaseY Basedet_0 Easei’ ErrCodel —ErrCodel BaseSet_0
BaseZ BaseSet 0 4  |—{BaszeZ ErrCode2 -ErrCode2 BaseSet 0
Basel BaseSet 0 4 | —Baszel
BaseV_BaseSet_0 Ease'u’
BageW_Basedet_0 Easeii
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SPEL_Below

Description
Sets the elbow orientation of the specified point to Below.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point UINT desired point number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Elbow Statement in the SPEL+ Language Reference manual.

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

S5PEL Below 0

Start_Below 0 SPEL Below

HIH Start Done m

Point Below 0[ 2  |—{Point InCycle m InCycle Below 0
Error m Error Below 0

ErrCodel - ErrCodel Below 0

ErrCodel —ErrCode2 Below 0
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SPEL_CPOff

Description
Turns off Continuous Path parameter.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to CP Statement in the SPEL+ Language Reference manual.

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

SPEL_CEOEE 0

Start CPOLLf O SPEL CPOEF

HIH Start Done m

InCycle = InCycle CPOEFE O
Error m Error CPOFF 0

ErrCodel - ErrCodel CPOff 0

ErrCode2 - ErrCode2 CPOEE 0
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SPEL_CPOn

Description

Turns on Continuous Path parameter.

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to CP Statement in the SPEL+ Language Reference manual.

Example

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

Start_CPOn_0

L

SPEL_CPOn_0
SPEL CFOn

Start B Done
InCycle
Error
ErrCodel
ErrCode2

—E
= InCycle CPOn O
= Error CPOn_0

—ErrCodel CPOn_0
—ErrCode2 CEOn 0
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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 SPEL ExecCmd
HIH Start Bl TRUE |
MaxTime ExecCmd 0 MaxTime InCycle = InCycle ExecCmd 0
Cmd ExecCmd 0 Cmd Error = Error ExecCmd O [ENE3

CmdParaml ExecCmd 0 CmdParaml ErrCodel - ErrCodel ExecCmd 0
CmdParam? ExecCmd 0 CmdParam? ErrCode2 —ErrCode2 ExecCmd 0

CmdParam? ExecCmd 0 CmdParam3 CmdEche [~ CmdEcho ExecCmd 0
CmdParami4 ExecCmd 0 CmdParamd Respl —Respl ExecCmd 0
CmdParam5 ExecCmd 0 CmdParams Resp2 —Resp2 ExecCmd 0
CmdParamé ExecCmd 0 CmdParamé Resp3d —Reap3 ExecCmd 0
CmdParam? ExecCmd 0 CmdParam? Respd —EReapd ExecCmd 0

Resps —Reap5s ExecCmd 0
Pespé — Reapt ExecCmd 0O
Resp? —Resp? ExecCmd 0
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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
Refer to section 2.5 Function Blocks General Operation.

Refer to Fine Function in the SPEL+ Language Reference manual.

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

SPEL FineGet_0
Start_FineGet_0 SPEL FineCet
HIH Start Done m
InCycle ™= InCycle FineGet 0
Error M= Error FineGet_ 0 Jpgaegy
BLxisl|-Axisl FineGet 0
Bxis2 —-Axia2 FineGet 0
Lxis3 |- Axis3 FineGet_0
BAxisd4 |-Axis4 FineGet 0
Luis5—Awis5 FineGet 0
Lyisé —Rhuisg_FineGet_0
ErrCodel - ErrCodel FineGet 0
ErrCode2 - ErrCode2 FineGet 0
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SPEL_FineSet

Description
Sets the positioning end judgement range for all joints.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

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

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Fine Statement in the SPEL+ Language Reference manual.

Example

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

SPEL FineSet 0

Start_FineSet_0 SPEL FineSet

HIH Start oAy TRUE |
Lxisl FineSet 0 Ixisl InCycle = InCycle FineSet 0
LxisZz Fine3et 0 Bxisz Error M= Error Finedet 0 [ ENER

Lxia3 FineSet 0[1500 F—Zxis3 ErrCodel —ErrCodel FineSet 0
Lxis4 FineSet 0 Lxiz4 ErrCode2 - ErrCode2 FineSet 0
Bxis5 FineSet 0 o |—Axiss
Lxizé FineSet 0[ 0 | Zxiss
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SPEL_Flip

Description

Sets the wrist orientation of the specified point to Flip.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Point UINT desired point number.

Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Wrist Statement in the SPEL+ Language Reference manual.

Example

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

Block as shown below.

Start_Flip 0
in |
IJIIJ
Point Flip 0[ 2 |

SPEL_Flip 0
SPEL Flip
Start - Done
Point InCycle

Error
ErrCodel
ErrCode2

—Es
= InCycle Flip 0
= Error_Flip 0

—ErrCodel Flip 0
—ErrCode2 Flip 0
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5. Function Blocks Reference

SPEL_Go

Description
Moves from the current position to the specified position in PTP motion.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point UINT desired point number.
TargetType UINT specifying method of end position.
O=specifying by point number.
1=specifying position by pallet.
2=specifying coordinate by pallet.
PalletNum UINT Specifies the pallet number to be used.
PalletPosOrCol UINT Specifies the pallet position or column coordinate.

UINT TargetType=0 specifies 0.

UINT TargetType=1 specifies pallet position.

UINT TargetType=2 specifies pallet column.
PalletRow UINT Specifies the row coordinate of the pallet.

UINT TargetType=0 specifies 0.

UINT TargetType=1 specifies 0.

UINT TargetType=2 specifies pallet row.
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Go Statement in the SPEL+ Language Reference manual.

Example

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

SEEL Go 0
Start_Go_0 SPEL Go
HIH Start B Done f—ff
Point_Go_0 Point InCycle = InCycle_Go_0
TargetIype Go_ 0 |I|— TargetType Error == Error Go_0 JREifsy
PalletNum Go 0] 0 |—PalletHum ErrCodel —FErrCodel Go 0 [0 |

PalletPosOrCol Go 0 0 |—{PalletPosOrCol ErrCode2 —ErrCode2 Go 0 [0 |
PalletRow Go 0 0 | PalletRow
MaxTime Go 0 MaxTime

124 Epson RC+ 8.0 Option PLC Function Blocks Rev.1



5. Function Blocks Reference

SPEL_In

Description
Reads a byte of input.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PortNum  UINT desired input byte port number.

Outputs
Value BYTE value of the desired input port.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to In Function in the SPEL+ Language Reference manual.

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

SPEL_Imn 0
Start_In_0 SPEL In
HIH Start - Done m
PortHum In O EI— PortMum InCycle = InCycle In_ 0 [EgrNe

Error =Wrror_In 0 s

Value —Value In 0
ErrCodel —ErrCodel In 0
ErrCode2 —ErrCode2 In 0
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SPEL _InertiaGet

Description
Gets the load inertia.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Outputs

Inertia REAL acquired Inertia.
Eccentricity REAL acquired Eccentricity.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Inertia Function in the SPEL+ Language Reference manual.

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

SPEL_TInertiaGet 0
Start_InertiaGet 0 SPEL Inertialet
HIH Start Done m
InCycle == InCycle InertiaGet 0
Error m=Error_ InertiaGet 0
Inertia— Inertia InertiaGet 0
Eccentricity — Eccentricity InertiaGet 0
ErrCodel —ErrCodel InertiaGet 0
ErrCoded —ErrCodei_ InertiaGet 0O
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5. Function Blocks Reference

SPEL _InertiaSet

Description
Sets the load inertia.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Inertia REAL desired Inertia.
Eccentricity REAL desired Eccentricity.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Inertia Statement in the SPEL+ Language Reference manual.

Example

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

Function Block.

SPEL_InertiaSet_0

Epson RC+ 8.0 Option PLC Function Blocks Rev.1

Start_InertiaSet 0 SPEL InertiaSet
HIH Start a Done m
Inertia InertiaSet 0[ __ 0.01 || Inertia InCycle = InCycle InertiaSet 0
Eccentricity InertiaSet 0 Eccentricity Error m=Error_InertiaSet 0

ErrCodel —ErrCodel_Inertia3et 0
ErrCode2 - ErrCode2_InertiaSet_0
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5. Function Blocks Reference

SPEL_Init

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

Note: 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
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

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

SPEL _Init 0
Start_Init_0 SFEL Init
] Start oy TRUE

InCycle = InCycle Init 0
Error M Error_Init_ 0O g
ErrCodel —ErrCodel Init 0
ErrCode2 —ErrCode2 Init 0
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SPEL_InW

Description
Returns the status if an input word.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PortNum  DINT desired port number.

Outputs
Value WORD value of the desired input port.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to InW Function in the SPEL+ Language Reference manual.

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

SPEL _InW_0

Start_InW 0 SPEL InW

HIH Start - Done m

FortHum_InW 0O PortHum InCycle = InCycle InW_0
Error M~ Error InW 0 e
Value —Value InW_0

ErrCodel —ErrCodel InW 0

ErrCode2 —ErrCode2_InW_0
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SPEL_Jog

Description
Jogs the robot.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

JogMode UINT desired Jog mode. 0=World, 1=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
X,Y,Z in mm.
U,V,W in deg.
JogMode=0
Joint: J1-J6 in deg.
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.

Example
To move robot in -Y direction for 40mm, enter values and run the Function Block as shown
below.
SPEL_Jeg_ 0
Start_Jog 0 SPEL Jog
HIH Start - Done m
Jogkode Jog_ 0O JogMode InCycle = InCycle Jog 0
Axis Jog_0 3-.:-:&5 Error m~ Error Jog 0
Distance Jog 0 Distance ErrCodel —ErrCodel Jog 0
MaxTime Jog 0 [ 20000 |—|MaxTime ErrCode2 —ErrCode2 Jog 0
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SPEL_Jump

Description
Moves the arm using gate motion for a SCARA robot.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point UINT desired point.
TargetType UINT Specifies the method to reach the target position.

0 = Target specified by point number.

1 = 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.

UINT TargetType=2 specifies pallet row.
ArchNum UINT Specifies arch

0-6 = using arch

7 = not using arch
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Jump Statement in the SPEL+ Language Reference manual.

Example

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

SPEL Jump 0

Start_Jump_ 0 SPEL Jump
HIH Start B Dane m
Point_Jump_0 Point InCycle == InCycle_Jump 0
TargetType_Jump_0 III— TargetTvpe Error = Error_Jump 0
PalletNum Jump 0 o |—PalletHum ErrCodel —ErrCodel Jump 0 [0 |

PalletPos0rCol Jump 0[ o |—PalletPosOrcel ErrCode2 —ErrCode2 Jump 0 [0 |

PalletRow_Jump_ 0O III— PalletRow
ArchNum Jump 0[ 7 |—|ArchNum
MaxTime Jump 0 MﬂxTime
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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
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

DepartPoint UINT desired depart point.
ApproPoint UINT desired approach point.
DestPoint UINT desired destination point.
ArchNum UINT desired Arch number.
0-6 = using arch
7 = not using arch
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Jump3CP Statement in the SPEL+ Language Reference manual.

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

Start_Jump3_0 SPEL Jump3
Hlﬂ Start - Done =gy
DepartPoint_Jump3_0 DepartPoint InCycle p= InCycle Jump3 0
ApproPoint Jump3 0 3 |—ApproPoint Error p= Error Jump3 0
DestPoint_Jump3 0 DestPoint ErrCodel —ErrCodel Jump3 0 [ o |
ArchNum Jump3 0 [_7 |—|ArchNum ErrCode2 —ErrCode2 Jump3 0 [0 |
MaxTime Jump3 0 MaxTime
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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
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

DepartPoint UINT desired depart point.
ApproPoint UINT desired approach point.
DestPoint UINT desired destination point.
ArchNum UINT desired Arch number.
0-6 = using arch
7 =not using arch
MaxTime DINT The maximum execution time allowed.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Jump3CP Statement in the SPEL+ Language Reference manual.

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.

SPFEL_Jump3CF_0
Start_Jump3CP_0 SPEL Jump3CP
Hlﬂ Start a Done ol
DepartPoint_Jump3CP_0 DepartPoint InCycle M~ InCycle_Jump3CP_0
ApproPoint_ Jump3CE_0 ApprcuPoint Error = Error_Jump3CP_0
DestPoint_Jump3CE 0 DestPoint ErrCodel - ErrCodel Jump3CE 0 [ o |
ArchW¥um_Jump3CP_0 [ 7 |— ArchNum ErrCode2 - ErrCode2_Jump3CE_0 [0 |
MaxTime Jump3CP_0[__ sopo0 _ |—{MaxTime
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SPEL_Lefty

Description
Sets the hand orientation of the specified point to Lefty.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point UINT desired point number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Hand Statement in the SPEL+ Language Reference manual.

Example

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

SPEL Lefty 0
Start_ILefty 0O SPEL Lefty
HIH Start oy TOUE |
FPoint_Lefty 0O |I|—Pu::-int InCycle =~ InCycle Lefty_ 0
Error =~ Error Lefty 0O
ErrCodel - ErrCodel Lefty 0
ErrCode2 —ErrCode2 Lefty 0
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SPEL_LimZ

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

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Height REAL desired Z limit in mm.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to LimZ Statement in the SPEL+ Language Reference manual.

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

SPEL LimZ 0
Start_LimZ 0 SPE L._L.im?'..
Il Start Done r—lEeuril

Height LimZ 0 18  |—Height InCycle = InCycle LimZ 0
Error = Error LimZ 0
ErrCodel - ErrCodel LimZ 0
ErrCode2 - ErrCode2 LimZ 0
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SPEL_LocalGet

Description
Gets data for a given local coordinate system.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to Local Statement in the SPEL+ Language Reference manual.

Example

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

SPEL LocalGet 0

Start_LocalGet 0 SPEL Locallet
HIH Start Done m
Numfxes LocalGet_ 0 |I|— Humfxe s InCycle = InCycle LocalGet 0
Locallum LocalGet 0 LocalNum Error mError LocalGet 0 [ ENAES

LocalX — LocalX LocalGet 0
Local¥ — Local¥ LocalGet 0O
LocalZ —LocalZ LocalGet 0
Locall — LocallU LocalGet 0
LocalV — LocalV_LocalGet 0O
LocalW — LocalW_LocalGet 0
ErrCodel —ErrCodel LocalGet 0
ErrCodel —ErrCodei LocalGet 0O
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SPEL_LocalSet

Description
Sets the local coordinate number.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.
Refer to Local Statement in the SPEL+ Language Reference manual.

Example

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

SPEL Locallet 0O

Start_Local3et 0 SPEL LocalSet
Il Start e ToUE |
Humfxes LocalSet 0O |I|— Humfixe 3 InCycle =~ InCycle LocalSet 0
LocalNum Local3et O Locallum Error M Errcr LocalSet 0 v

LocalX Local3et 0 LDcalX ErrCodel —ErrCodel Local3et 0O
Local¥ LecalSet 0 20 —Local¥ ErrCode2 - ErrCode2 LocalSet 0
LocalZ LocalSet 0 30 | localZ
LocallU LocalSet 0 Lu::-u:alT_T
LocalV_Local3et 0 LocalWV
LocalW LecalSet 0 o F—LocalW
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SPEL_Memin

Description
Reads a byte of memory IO.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to MemIn Function in the SPEL+ Language Reference manual.

Example
To read port number 0 of memory 1/O, run the Function Block as shown below.

SFEL MemIn 0O
Start_MemIn 0 SPEL MemIn
HIH Start - Done m
PortNum MemIn 0 PortNum InCycle m InCycle MemIn 0
Error = Error MemIn 0 JErees
Value —Value MemIn 0O
ErrCodel - ErrCodel Memln 0
ErrCode2 - ErrCode2 MemIn 0
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5. Function Blocks Reference

SPEL_MemInW

Description
Reads a word of memory 10O.

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PortNum  UINT port number to be read.

Outputs
Value WORD value of the port.

Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to MemInW Function in the SPEL+ Language Reference manual.

Example

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

SFEL_MemInW_0

Start_MemInW 0O SPEL MemInW
HIH Start - Done
PortHum MemInW 0 Bortlum InCycle
Errcr
Value
ErrCodel
ErrCodel

—E=El
= InCycle MemInW 0 ppgpNecy
M Error MemInW O JEgNes
—Value MemInW 0
—ErrCodel MemInW 0
—ErrCode2 MemInW 0
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SPEL_MemOff

Description
Turns a memory 10 bit off.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum UINT bit number to be turned off.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to MemOff Statement in the SPEL+ Language Reference manual.

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

SPEL MemOff 0
Start MemOff O SPEL MemOEFF
HIH Start oy TRUE |
BitMum MemOff 0 BitNum InCycle = InCycle MemOff 0
Error (= Error MemOff 0 ggEeeso
ErrCodel - ErrCodel MemOff 0
ErrCode2 - ErrCode2 MemDff 0
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5. Function Blocks Reference

SPEL_MemOn

Description
Turns a memory 10 bit on.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum UINT bit number to be turned on.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to MemOn Statement in the SPEL+ Language Reference manual.

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

SPEL_Mem{mn_0

Start_Memdln_0 SPEL MemOn
HIH Start - Done m
BitNum MemOn 0 BitNum InCycle = InCycle MemOn 0

Error M~ Error MemOn_ 0O [JggENes
ErrCodel - ErrCodel MemOn 0
ErrCode2 —ErrCode2 MemOn 0
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SPEL_MemOut

Description
Sets a byte of memory IO.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to MemQut Statement in the SPEL+ Language Reference manual.

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

SPEL MemOut 0

Start_MemOut 0 SPEL MemDut
HI | Start Ll ey TRUE |
FPortHum MemOut 0O |I|— BortHum InCycle =~ InCycle MemCut 0
QutData MemOut 0 CutData Error M~ Error MemOut O JgeNss

ErrCodel - ErrCodel MemQut 0
ErrCode2 —ErrCode2 MemOut 0
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5. Function Blocks Reference

SPEL_MemOutW

Description
Sets a word of memory 10O.

Common Inputs and Outputs
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to MemOutW Statement in the SPEL+ Language Reference manual.

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

SPEL_MemOutW_0

Start_MemQutW_0 SPEL MemDutw

] Iﬂ Start Sy TEUE |
PortNum MemOutH 0 PortNum InCycle = InCycle MemDutW 0
CutData_MemlutW_0 CutData Error M= Error_MemDutW_0 ety

ErrCodel - ErrCodel MemDutW 0
ErrCode2 - ErrCode2 MemOutW 0
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SPEL_MemSw

Description
Reads a bit of memory 10O.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum UINT desired memory bit number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to MemSw Function in the SPEL+ Language Reference manual.

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

SPEL_MemSw_0
Start MemSw 0 SPEL MemSw

HIH Start ey TRUE |

BitNum MemSw 0 Bi tNum InCycle = InCycle MemSw 0
Error = Error MemSw_0
Value = Value MemSw 0

ErrCodel - ErrCodel MemSw 0

ErrCode2 —ErrCode2 MemSw O
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SPEL_MotorGet

Description
Gets a robot motor status.

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Outputs

Status UINT motor status (Hi=ON/Lo=OFF).

Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Motor Statement in the SPEL+ Language Reference manual.

Example

Executing when Motor ON, returns response as follows.

SPEL MotorGet_0

Il |
qu S5tart

Start_MotorGet_0 SPEL MotorGet

Done
InCycle
Error
Status
ErrCodel
ErrCode2

= InCycle MotorGet_0
=~ Error MotorGet_0O
— Status_MotorGet_0
—ErrCodel MotorGet 0 [::::]
—ErrCoded MotorGet 0 [::::]
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5. Function Blocks Reference

SPEL_MotorOff

Description
Turns robot motors off.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Motor Statement in the SPEL+ Language Reference manual.

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

SPEL MotorOff 0

Start_MotorQOff 0 SPEL MotorOFE

HIH Start Bl TEUE |

InCycle = InCycle MotorOff 0
Error M Errcr MotorOff O QEgeeax

ErrCodel - ErrCodel MotorOff 0

ErrCode2 - ErrCode2 MotorOff 0

146 Epson RC+ 8.0 Option PLC Function Blocks Rev.1



5. Function Blocks Reference

SPEL_MotorOn

Description
Turns robot motors on.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Motor Statement in the SPEL+ Language Reference manual.

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

SPEL_MotorOn_0
Start_MotorOn_0 SPEL MotorOn

HIH Start l Y oy TRUE |
InCycle = InCycle MotorCn_0
Error =~ Error Motorln O JEgEeess
ErrCodel —ErrCodel MotorOn 0
ErrCode2 - ErrCode2 MotorOn 0
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SPEL_Move

Description

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

motion.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Point
TargetType

PalletNum
PalletPosOrCol

PalletRow

MaxTime

Operation

UINT desired point number.

UINT specitying method of end position.
O=specifying by point number.

1=specifying position by pallet.

2=specifying coordinate by pallet.

UINT desired Pallet number.

UINT TargetType=0 specifies 0.

UINT TargetType=1 specifies pallet position.
UINT TargetType=2 specifies pallet column.
UINT TargetType=0 specifies 0.

UINT TargetType=1 specifies 0.

UINT TargetType=2 specifies pallet row.
DINT The maximum execution time allowed.

Refer to section 2.5 Function Blocks General Operation.

Refer to Move Statement in the SPEL+ Language Reference manual.

Example

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

SPEL_Move 0

Start_Mowve_ 0 SPEL Mowe
HIH Start a Done m
Foint Move 0 Point InCycle == InCycle Mowve 0
TargetIype Mowve_ 0O |I|— TargetIype Error = Error_Move_ 0 RpNes
PalletNum Move O 0 |—PalletNum ErrCodel —ErrCodel Move 0 [0 |

PalletPFosOrCol_ Mowe 0 |I|— PalletPosOrCol ErrCodeZ —ErrCode2 Mowve 0O |I|

PalletRow_Mowe 0 |I|— PalletRow
MaxTime Move 0 MexTime
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5. Function Blocks Reference

SPEL_NoFlip

Description
Sets the wrist orientation of the specified point to NOFLIP.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point UINT desired point number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Wrist Statement in the SPEL+ Language Reference manual

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

SPEL NoFlip 0

Start MNeFlip 0O SPEL NoFlip
01 Start Done —lEeurl
Point NoFlip 0[ 2 |—{Point InCycle = InCycle NoFlip 0

Error = Error NoFlip 0O
ErrCodel —ErrCodel NoFlip O
ErrCode2 —ErrCode2 NoFlip O
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SPEL_Off

Description
Turns an output bit off.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum UINT desired output bit number.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Off Statement in the SPEL+ Language Reference manual.

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

SPEL Off 0
Start_Off 0 SPEL Off
Il Start Done Eencll
BitNum Off 0[ & |—{BitNum InCycle = InCycle Off O

Error = Error Off 0 JggENes
ErrCodel —ErrCodel OFff 0
ErrCode2 - ErrCode2 Off 0
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5.

Function Blocks Reference

SPEL_On

Description
Turns an output bit on.

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

BitNum UINT desired output bit number.

Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to On Statement in the SPEL+ Language Reference manual.

Example

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

SPEL_On 0

Start_On_0
T
IJIIJ
BitNum On 0[ 4 |

SPEL On
Start

Done

BitNum InCycle

Error

ErrCodel
ErrCodel

—E
= InCycle On 0
= Error_On_0 JEgaes:

—ErrCodel On 0
—ErrCode2 On 0
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5. Function Blocks Reference

SPEL_Oport

Description
Returns an output bit status.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum UINT output bit number.

Outputs
Status BOOL status of specified output bit number.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Oport Function in the SPEL+ Language Reference manual.

Example
Gets the output bit number 5 set to High.

SPEL_Cport_0
Start Oport_ 0 SPEL Oport

HIH Start B Done m

BitHum Oport O BitHum InCycle = InCycle Oport O
Error = Error_ Oport_0
Status — Status_Oport_0

ErrCodel —ErrCodel Oport_0 |I|

ErrCode2 —ErrCode2 Oport_0 |I|
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5. Function Blocks Reference

SPEL_Out

Description
Sets an output byte to a given value.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

PortNum  UINT desired output port number.
OutData  BYTE desired output port value.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to Out Statement in the SPEL+ Language Reference manual.

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

SPEL_Out_0
Start_Out_0 SPEL Out
HIH Start - Done m
PortHum Cut_0 PortHum InCycle = InCycle Qut 0
OutData Cut 0 OutData Error m Error Out 0
ErrCodel —ErrCodel Out 0
ErrCode2 - ErrCode2_Cut_0

Epson RC+ 8.0 Option PLC Function Blocks Rev.1 153



5. Function Blocks Reference

SPEL_OutW

Description
Sets an output word to a given value.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

PortNum  UINT desired output port number.
OutData  WORD desired output port value.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to OutWStatement in the SPEL+ Language Reference manual.

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
FortMum OutW_0 PortHum InCycle = InCycle QutW_0 g
OutData OutW_0 OutData Error m Error QutH_0
ErrCodel - ErrCodel OutW_0
ErrCode2 - ErrCode2 OutW 0
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5. Function Blocks Reference

SPEL_Pallet3Get

Description

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

Common Inputs and Outputs

Refer to section 2.4 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.

Note: Pointl, 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

Refer to section 2.5 Function Blocks General Operation.

Refer to Pallet Statement in the SPEL+ Language Reference manual.

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_Pallet3Get_0

Start_PalletiGet_ 0 SPEL Pallet3Get
HIH Start Done m
PalletNum Pallet3Get 0 PalletHum InCycle f= InCycle Pallet3Get 0
Pointl Pallet3Get O Pointl Error = Error Palleticer O [ERRG3
Point2 Pallet3Get 0 Point2 Columns — Columns_Pallet3Get_0
Point3 Pallet3Get O Point3 Rows — Rows_Pallet3Get 0
ErrCodel - ErrCodel Pallet3Get 0O o |
ErrCode2 —ErrCode2 Pallet3Get 0 o0 |
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SPEL_Pallet3Set

Description

Defines a pallet by specifying 3-points.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PalletNum

Pointl
Point2

Point3
Columns

Rows

Operation

UINT desired Pallet number.

Specifies the number using an integer 0 to 15.

UINT point number 1 which defines 3-points pallet.

UINT point number 2 which defines 3-points pallet.

UINT point number 3 which defines 3-points pallet.

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).

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).

Refer to section 2.5 Function Blocks General Operation.

Refer to Pallet Statement in the SPEL+ Language Reference manual.

Example

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

Start Pallet3Set 0

SPEL_Pallet3Set_0
SPEL Pallet3Set

Columns Pallet3Set 0 |I|— Columns

Rows_Pallet3Set_ 0 |I|— Rows

ﬂlﬂ Start Done m
PalletNum_Pallet3Set 0 PalletNum InCycle = InCycle Pallet3Set 0
Pointl_Pallet3Set_0 Pointl Error m=Error_Pallet3Secr_0 [N
Point2_Pallet3Set 0 Point2 ErrCodel —ErrCodel FPallet3Set 0 [ o |
Point3 Pallet3Set O Point3 ErrCode2 —ErrCode2 Pallet3Set 0 [ o |
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5. Function Blocks Reference

SPEL_Pallet4Get

Description

Copies the 4-points definition coordinate of specified palette to the specified point
variable.

Common Inputs and Outputs
Refer to section 2.4 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.

Note: Pointl, 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

Refer to section 2.5 Function Blocks General Operation.

Refer to Pallet Statement in the SPEL+ Language Reference manual.

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_PalletdGet 0
Start_PalletdGet_0 SPEL PalletdGet
HIH Start Done m
PalletNum Pallet4Get 0 PalletHum InCycle = InCycle PalletdGet 0
Pointl Pallet4Get 0O Pointl Error (= Error PalletdGet 0
Point2 PalletdGet O Point2 Columns — Columns Palletd4Get 0
Point3 PalletdGet O Point3 Rows [ Rows_PalletdGet 0
Point4 PalletdGet 0 Point4 ErrCodel [~ ErrCodel PalletdBet 0 [ 0 |
ErrCode2 - ErrCode2 PalletdGet 0 [ 0 |
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SPEL_Pallet4Set

Description

Defines a pallet by specifying 4-points.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
PalletNum

Pointl
Point2

Point3
Columns

Rows

Operation

UINT desired Pallet number.

Specifies the number using an integer 0 to 15.

UINT point number 1 which defines 3-point pallet.

UINT point number 2 which defines 3-point pallet.

UINT point number 3 which defines 3-point pallet.

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).

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).

Refer to section 2.5 Function Blocks General Operation.

Refer to Pallet Statement in the SPEL+ Language Reference manual.

Example

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

below.

Start_FalletdSet_0

SPEL_Pallet4Set_0
SPEL Pallet4Set

Point4 PalletdSet 0 Point4

Columns Pallet4Set O Columns

Rows_Fallet4Set_0 Rows

HIH Start Done m
PalletNum Pallet4Set 0 PalletNum InCycle p= InCycle Pallet4Set O
Pointl_Pallet4Set_0[_ 0 |—{Pointl Error = Error_PFallet4Set_0
Point2_Pallet4Set_0 Point2 ErrCodel - ErrCodel Palletd4Set 0 [ o0 |
Point3_Pallet4Set 0 Point3 ErrCode2 - ErrCode2 Palletd4Set 0 [ o0 |
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SPEL_PointCoordGet

Description
Gets a specified point coordinate.

Common Inputs and Outputs
Refer to section 2.4 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

Refer to section 2.5 Function Blocks General Operation.

Refer to P# in the SPEL+ Language Reference manual.

Example
To get coordinate Z of point 10, run the Function Block as shown below.

SPEL_PointCoordGet_0

Start_ PointCoordGet_0 SPEL PointCoordGet
L[ stare Done T
Point_PointCoordGet 0 Point InCycle = InCycle PointCoordGet 0
AxisNum PointCoordGet 0 Eu(isNu.m Error e Error PointCoordGet 0 jpphssd

Value —Value PointCoordGet 0
ErrCodel ~ErrCodel PointCoordGet 0O |I|
ErrCode2 [~ ErrCode? PointCoordGet 0 [ o |
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SPEL_PointCoordSet

Description
Sets a specified coordinate value to coordinate of a specified axis.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

Point UINT desired point.

Axis UINT desired axis you want to get.
Value REAL coordinate value.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to P# in the SPEL+ Language Reference manual.

Example
To set -100 to coordinate Z of point 10, run the Function Block as shown below.

5PEL_PointCoordSet_0
Start_PointCoord3et_0 SPEL PointCoordSet
HIH Start WL TRUE |
Point_PointCoordSet 0 Point InCycle = InCycle PointCoordSet O
AxisNum PointCoordSet 0 2 |—{AxisNum Error =Error PointCoordSet 0 R
Value PointCoordSet 0 Value ErrCodel — ErrCodel FointCoordSet 0 [ o |
ErrCode2 — ErrCode2 PointCoordSet 0 [ o |
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SPEL_PointSet

Description
Sets a coordinate to a specified point.

Common Inputs and Outputs
Refer to section 2.4 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.

Z REAL coordinate value Z to be set.

U REAL coordinate value U to be set.

|14 REAL coordinate value V to be set.

w REAL coordinate value W to be set.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to P# in the SPEL+ Language Reference manual.

Example
To save a value in Point10 using a 4-axis robot, configure as shown below.

SPEL_PointSet_0

Start_Point3et_0 SPEL PointSet
1 Start Done el
Point PointSet 0 Point InCycle f= InCycle PointSet 0
¥ PointSet o[ 100 X Error B Error PeintSet 0 AR

¥ PointSet 0
Z_PointSet_0
U _PointSet 0
V PointSet 0 @ |
W _PointSet 0 © |

ErrCodel —ErrCodel PointSet 0O o |
ErrCode2 —ErrCode2 PointSet 0O [ 0 |

= = o Mo
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SPEL_PowerGet

Description
Gets a power control status.

Common Inputs and Outputs

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Outputs

Status BOOL power status.

Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to Power Statement in the SPEL+ Language Reference manual.

Example

Executing when power is High, returns response as follows:

SPEL PowerGet_0

Il |
qu S5tart

Start_PowerGet_ 0 SPEL PowerGet

Done Rl

InCycle = InCycle PowerGet 0
Error = Error_PowerGet_0
Status [~ Status_PowerGet_0

ErrCodel —ErrCodel PowerGet_ 0 |I|

ErrCoded —ErrCoded PowerGet 0 |I|
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SPEL_PowerHigh

Description
Sets the power level of robot to high.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Power Statement in the SPEL+ Language Reference manual.

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

SPEL_FPowerHigh_ 0

Start_PowerHigh 0 SPEL PowerHigh

HIH Start Done m

InCycle = InCycle PowerHigh 0
Error M~ Error_PowerHigh_0

ErrCodel —ErrCodel PowerHigh 0O

ErrCodel —ErrCoded PowerHigh 0
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SPEL_PowerlLow

Description
Sets the power level of robot to low.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Power Statement in the SPEL+ Language Reference manual.

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

SPEL_PowerLow_0

Start_PowerLow 0 SPEL PowerLow
HIH Start Done m
InCycle = InCycle PowerLow 0O
Error M~ Error PowerLow O e
ErrCodel —ErrCodel PowerLow 0O
ErrCode2 - ErrCode2 PowerLow 0
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SPEL_Reset

Description
Resets the robot controller to the initial state.

Note: 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
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Reset in the SPEL+ Language Reference manual.

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

SPEL_Reset_0
Start_EReset_0 SPEL Reset

Il Start Done el

InCycle = InCycle Reset 0
Error M= Error Reset 0 Ny
ErrCodel — S5tatus_Reset_ 0 |I|
ErrCoded —ErrCodel Reset 0 |I|
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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.

Note: 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

Refer to section 2.4 Function Blocks Common Inputs and Outputs.

SPEL_EResetError_0

Start_BesgetErrcor 0O SPEL RBezetBError

JHI Start T TRUE |

InCycle = InCycle BesetError_ 0 e

Error ™ Error ResetErrcr 0 JRgENess
ErrCodel —ErrCodel ResetError 0
ErrCode2 —ErrCode2 ResetError 0
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SPEL_Righty

Description
Sets the hand orientation of the specified point to Righty.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point UINT desired point.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Hand Statement in the SPEL+ Language Reference manual

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

SPEL Righty 0

Start_Bighty 0O SPEL Righty
1l Start Done —lEeurl
Point_ Righty 0[ 2 |—{Point InCycle = InCycle Righty 0

Error = Error BRighty 0
ErrCodel —ErrCodel Righty O
ErrCode2 —ErrCode2 Righty O
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Start_SavePointa_0 SPEL SavePoints

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
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Operation
Refer to section 2.5 Function Blocks General Operation.
Refer to SavePoints Statement in the SPEL+ Language Reference manual

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_SavePointa 0

HIH Start Done m
InCycle ™= InCycle SavePointa 0
Error M~ Error_ SavePFoints 0 g
ErrCodel —ErrCodel SavePointa 0
ErrCodel —ErrCode2 SavePpintas 0
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SPEL_Speed

Description
Sets the arm speed setting for PTP motion.

Common Inputs and Outputs
Refer to section 2.4 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 ~ UINT desired depart speed, units are %.

This command is used when the SPEL_Jump command is running.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Speed Statement in the SPEL+ Language Reference manual.

Example
To set Speed to 100%, Approach, Depart Speed to 50%, run the Function Block as shown
below.
SFEL_Speed_ 0
Start_3peed_0 SPEL Speed
HIH Start - Ay TRUE |
Speed_Speed 0 Speed InCycle = InCycle Speed 0
Departipeed_Speed_0 DepartSpeed Error =~ Error_ Speed 0
ApproSpeed Speed 0 ApproSpeed ErrCodel —ErrCodel Speed 0
ErrCodel —ErrCodei Speed 0
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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
Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.

Refer to SpeedS Statement in the SPEL+ Language Reference manual.

Example
To set Speed to 100, Approach, Depart Speed to 40, run the Function Block as shown
below.
SPEL Speed3_0
Start_Speed3 0 SPEL Speeds
HIH Start B Done m
Speed_Speed3 0 Speed InCycle = InCycle Speed3 0
DepartSpeed Speed5 0 DepartSpeed Error e Error_ Speed3 0
ApproSpeed_Speed3 0 ApproSpeed ErrCodel —ErrCodel SpeedS 0O
ErrCode2 — ErrCode2 SpeedS 0
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SPEL_Sw

Description
Reads the status of an input bit.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
BitNum UINT desired input bit.

Outputs
Status BOOL the value of the input bit.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Sw Function in the SPEL+ Language Reference manual.

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

SPEL Sw 0

Start_3Sw_0 SPEL Sw

HIH Start "~ Done el

BitNum Sw 0 BitNum InCycle = InCycle Sw 0
Error = Error_35w_0 JRpassx
Status M~ 3tatus_3Sw_0 iy

ErrCodel —ErrCodel Sw_0

ErrCode2 —ErrCode2 Sw 0
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SPEL_Teach

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

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
Point UINT desired point.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Here Statement in the SPEL+ Language Reference manual.

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

SPEL_Teach_0

Start_Teach_0 SPEL Teach

HIH Start Done m

Foint _Teach 0 Point InCycle ™= InCycle Teach 0
Error M= Error_ Teach 0 jpgeesy

ErrCodel —ErrCodel Teach 0

ErrCodel —ErrCode2 Teach 0
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SPEL_TLSet

Description
Defines a tool.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

ToolNum UINT tool number to define.
Point UINT point number to use.
Operation

Refer to section 2.5 Function Blocks General Operation.

Refer to TLSet Function in the SPEL+ Language Reference manual.

Example
Defining the tool number 1 using Point40.

SPEL TLSet_0

Start TLSet_0O SPEL TLSet
] Start Done Bl
ToolNum TLSet 0O ToolNum InCycle = InCycle TLSet 0
Point_ TLSet_0O Point Error = Error TLSet_0 Ry

ErrCodel —ErrCodel TLSet 0o |
ErrCode2 —ErrCode2 TLSet 0 [ a0 |
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SPEL_ToolGet

Description
Gets the tool selection status.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Outputs
ToolNum  UINT the tool selected.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Tool Function in the SPEL+ Language Reference manual.

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

SPEL_ToolGet 0
Start_TooGet 0 SFEL ToolGet

HIH Start Done —jEciug
InCycle =~ InCycle TooGet_0
Error M= Error TooGet 0O JRgENesy
ToolMum — ToolNum TooGet 0
ErrCodel —ErrCodel_TooGet_0
ErrCode2 - ErrCode2_TooGet_0
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SPEL_ToolSet

Description
Sets the tool.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs
ToolNum  UINT the tool to be set.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Tool Statement in the SPEL+ Language Reference manual.

Example
To set current tool to 3, run the Function Block as shown below.

SFEL_TocolSet_0
Start_Teool3et_ 0 SPEL ToolSet
1l Start Done —{EeXil

ToolNum Tool3et 0O Tl::-l::-lHum InCycle = InCycle ToolSet 0
Error (= Error_ToolSet 0 RNy

ErrCodel - ErrCodel ToolSet 0
ErrCode2 - ErrCode2 ToclSet 0
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Start_WeightGet 0 S5PEL WeightGet

Il Start = TRUE |

SPEL_WeightGet

Description
Gets the hand weight and arm length parameters.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

HandWeight REAL weight of the hand.
ArmLength REAL length of the arm.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Weight Function in the SPEL+ Language Reference manual.

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

SPEL WeightGet 0

InCycle = InCycle WeightGet 0
Error = Error_WeightGet 0
HandWeight — HandWeight WeightGet 0
Lrmlength —ArmLength WeightGet 0
ErrCodel —ErrCodel WeightGet 0
ErrCode2 —ErrCode2 WeightGet 0
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SPEL_WeightSet

Description
Sets the weight parameter.

Common Inputs and Outputs
Refer to section 2.4 Function Blocks Common Inputs and Outputs.

Inputs

HandWeight REAL weight of the hand.
ArmLength REAL length of the arm.

Operation
Refer to section 2.5 Function Blocks General Operation.

Refer to Wait Statement in the SPEL+ Language Reference manual.

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

SPEL_WeightSet_0

Start_Weight3et_ 0 SPEL WeightSet
HIH start oy TRUE |
HandWeight WeightSet 0 2  |—|HandWeight InCycle = InCycle WeightSet O
Zrmlength WeightSet 0 180 |—|ArmLength Error = Error WeightSet 0

ErrCodel —ErrCodel WeightSet 0
ErrCode2 —ErrCode2 WeightSet O
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SPEL_XYLimGet

Description

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

Common Inputs and Outputs

Refer to section 2.4 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
Refer to section 2.5 Function Blocks General Operation.
Refer to XYLim Function in the SPEL+ Language Reference manual.

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

SEEL_XYLimGet_0
Start XYLimGet 0 SPEL XYLimGet

HIH Start Done m
InCycle = InCycle XYLimGet 0
Error = Error XYLimGet_0 Qe
¥KLower —XLower XY¥LimGet 0
Elpper [ XUpper EKYLimGet 0O
YLower — YLlower XYLimGet 0
YUpper —IUpper EYLimGet 0O
Ilower — Zlower XYLimGet 0
IUpper — ZUpper XYLimBet O
ErrCodel - ErrCodel XYLimGet 0
ErrCode2 —ErrCode2 X¥LimGet 0
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SPEL_XYLimSet

Description
Sets the allowable motion area by specifying the lower and upper limit positions.

Common Inputs and Outputs
Refer to section 2.4 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

Refer to section 2.5 Function Blocks General Operation.

Refer to XYLim Statement in the SPEL+ Language Reference manual.

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

SPEL_XYLimSet 0

SGtart_XY¥LimSet 0 SPEL XY¥YLimSet
HIH Start Done m

¥Lower XYLimSet 0 HLower InCycle = InCycle XYLimSet_0
EUpper XYLimSet 0 KUpper Error M Errcr XYLimSet O Qv
¥Ylower XY¥LimSet 0 YLower ErrCodel - ErrCodel XYLimSet 0
¥Upper XY¥LimSet 0 YUpper ErrCode2 - ErrCode2 XY¥LimSet_0
Zlower XY¥LimSet 0 ZLower
ZUpper XY¥LimSet 0 ZUpper
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6. 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, ErrCode?2 indicate
which error has occurred as described in the table below.

ErrCode1 | ErrCode2 Description Cause/Remedy
0x200A A robot controller error has occurred. .
(8202) 1-9999 ErrCode? is the robot controller error. See the Status Code / Error Code List,
Command not accepted by the controller | The controller is in a state where it cannot
0x200B
0 accept commands. Power cycle the
(8203)
controller.
0x3000 0x280A Function Block execution timeout Network communications was lost during
(12288) (10250) command execution, or the command
took too long to execute.
0x3000 0x280B Canr.lot execute instruction .becau.se of After any error has occurred,
(12288) (10251) previous error or ExtReset input in the SPEL_ResetError must be executed.
controller is low.
0x3000 0x280C | Cannot execute instruction because of Check that Remote I/0 and PLC Vendor
(12288) (10252) | invalid robot controller configuration. settings are correct in the robot controller.
0x3000 0x280D | An invalid value for MaxTime was Check that the value for MaxTime is
(12288) (10253) | used. greater than 0.
0x3000 0x280E | Cannot execute instruction because Check to ensure that instructions are not
(12288) (10254) | another instruction is executing. executed simultaneously.
0x3000 A robot controller error has occurred. .
(12288) 1-9999 ErrCode? is the robot controller error. See the Status Code / Error Code List
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