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FOREWORD

Thank you for purchasing our robot products.

This manual contains the information necessary for the correct use of the Manipulator.
Please carefully read this manual and other related manuals before installing the robot
system.

Keep this manual handy for easy access at all times.

WARRANTY

The robot 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.

Product malfunctions resulting from normal handling or operation will be repaired free of
charge during the normal warranty period. (Please ask your Regional Sales Office for

warranty period information.)

However, customers will be charged for repairs in the following cases (even if they occur
during the warranty period):

1. Damage or malfunction caused by improper use which is not described in the manual, or
careless use.

2. Malfunctions caused by customers’ unauthorized disassembly.

W

Damage due to improper adjustments or unauthorized repair attempts.
4. Damage caused by natural disasters such as earthquake, flood, etc.

Warnings, Cautions, Usage:

1. If the robot or associated equipment is used outside of the usage conditions and product
specifications described in the manuals, this warranty is void.

2. If you do not follow the WARNINGS and CAUTIONS in this manual, we cannot be
responsible for any malfunction or accident, even if the result is injury or death.

3. We cannot foresee all possible dangers and consequences. Therefore, this manual cannot
warn the user of all possible hazards.
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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.. Other brand and product
names are trademarks or registered trademarks of the respective holders.

TRADEMARK NOTATION IN THIS MANUAL

NOTICE

Microsoft® Windows® 8 Operating system

Microsoft® Windows® 10 Operating system

Throughout this manual, Windows 8, and Windows 10 refer to above respective operating
systems. In some cases, Windows refers generically to Windows 8, and Windows 10.

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

Contact information is described in “SUPPLIERS” in the first pages of the following

manual:

Robot System Safety and Installation Read this manual first
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1. Introduction

1. Introduction

This manual contains instructions on how to use EPSON RC+ 7.0 SPEL AOI (Add-On-
Instructions). AOI allows Allen-Bradley® PLC users to execute commands in EPSON
robot controllers from a PLC ladder logic program. EPSON AOI uses extended remote /O
to communicate with the controller via EtherNet/IP.

2. Operation

2.1 Requirements
To use SPEL Add-On-Instructions, the following are required:

- An EPSON robot controller with an EtherNet/IP Fieldbus slave board installed. The
controller must have firmware version 7.5.0.0 or greater installed.

- A Windows PC with EPSON RC+ 7.0 v7.5.0 or greater installed. This is used to
configure the robot controller for AOI operation, and to create a project in the controller
when a robot point file is used.

2.2 Robot Controller Preparation

To prepare the robot controller for SPEL AOI execution:

1. Install an EtherNet/IP Fieldbus slave board in the controller and connect it to the Ethernet
network used for communication with the PLC.

2. Configure the robot controller for use with SPEL AOI. See chapter 3. Configuring the
Robot Controller.

2.3 PLC Project Preparation
To prepare the PLC project for SPEL AOI execution:

1. Setup the Al 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 5, Creating a PLC Program.

2. Either import all SPEL AOIs into the project by importing SPEL_AIl.L5x, or import the
desired SPEL AOIs separately. You must always import the SPEL_Init AOI.

3. Create a rung for execution of the SPEL Init AOI. This must be executed once before
executing other AOIs. SPEL _Init executes SPEL_ResetError and checks robot controller
configuration. There are no errors, then AOI execution is allowed.

2.4 SPEL AOI Common Inputs and Outputs

Each SPEL AOI has the following common inputs and outputs:

Inputs:
Name of AOI A local tag that references the name of the AOL.
ExtInputs These are the input IO mapping.
ExtOutputs These are the output IO mapping.
Start This is the input that starts the AOL

[am—
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3. Configuring the Robot Controller

Outputs:
InCycle BOOL output bit that indicates the status of execution of the AOI.
If this is high, then the AOI is executing.
Done BOOL output bit that indicates the status of completion of the AOL.

If this is high, then the AOI execution is complete.
Error BOOL output bit that indicates if an error occurred during execution.

INT error codes from the robot controller. These should be 0 in
ErrCodel and .

normal operation, and one or both are greater than 0 when the Error
ErrCode2 o

bit is high.

AOIs have additional inputs and/or outputs. These are described separately for each AOI
in the chapter 5.SPEL AOI Reference.

2.5 SPEL AOI General Operation
General operation of all SPEL AOIs is as follows:

1. SPEL_Init AOI must have been executed one time sucessfully before executing other
SPEL AOls.

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 ErrCode2 are set. See the chapter 6. Error Codes for
more information.

5. [Ifan error occurs, SPEL AOI execution is prevented until the SPEL._ResetError AOI
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 SPEL AOIs. Perform the following steps:

1. Start EPSON RC+ 7.0 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+ 7.0
User's Guide for instructions.

3. From the [Setup] menu, select [System Configuration].
Eile Edit View Project Run Tools Setgplﬂindow Help

O = &4 B &y ¥ =1 PCto Controller Communications...
Project Explorer System Cenfiguration...

4. Click [Controller]-[Inputs/Outputs]-[Fieldbus Slave]. Configure the number of input and
output bytes to 128 as shown below, then click <Apply>.

System Configuration 7 X
% Satn Fieldbus 1/0 Slave o
| =-Controller |
-~ General
- Corfiguration
. Preferences Fieldbus Type: EtherNet/IP Apply
- Simulator 5
< Dive Units Input Bytes: 128 Bestore
+- Robots
Output : 128 v
[ =I- Inputs / Outputs ut Btes
- Fieldbus Master
+- Fieldbus Slave
+1- Remate Cantrol
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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 @
- Startup EtherMet P —
=) Controler MALC Address: 00-30-11-23-1C-85 __

- General
- Configuration Host Mame: ETHIPOOO0
- Preferences
- Simnulatar Domain Mame: EpsonRohots
+)-Drive Urits X
- Robots Primary DNS 192.168.101
= Inputs / Dutputs
: 0.0.0.0
5 Fieldous Slave Sgcondary DNS:
: = Timeout: 7 seconds
Analog |/l Address
- Remote Control Confagaios© Staie O DHCP/BOOTRARR
+-R5232
+-TCP /1P IP Address: 159216810162
- Conveyor Encoders
FH- Security IP Mask: 255.255.255.0
- Wisian
IP Gateway: 1592168101

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

Systern Configuration

- General

- Configuration

- Preferences

- Simulator

- Drive Units
Robots

=8 Inputs / Outputs

- Figldbus Slave

-

User Outputs
Ethemat
R5232

R5232
~TCR /P
i Conveyor Encoders

e [

m

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

FLC

PLC Yendor:

Allen-Bradley -
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4. Creating a PLC Project using SPEL AQIs

4. Creating a PLC Project using SPEL AOls

EPSON RC+ 7.0 users are provided with Allen-Bradley® Logix Designer files which are
installed on the user PC by the EPSON RC+ v7.5.0 or greater installer. The files are
located in \EpsonRC70\Fieldbus\EtherNetIP\AOI 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 SPEL AOQls.

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

- New Project Exisling Project

From Import Sample Project

2 From Sample Project
Recent Projects

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

© Mew Project (7| [l
Project Types Search
j Logix I Compact GuardLogix® 5270 Safety Controller -
p | _Compactlogix™ 5370 Controller
) view
4 Compactlogix™ 3280 Controller
5069-L306ER Compactlogix™ 5280 Controller

5069-L206ERM Compactlogix™ 5380 Contreller
5069-L3100ERM Compactlogix™ 5280 Controller
5069-L310ER Compactlogix™ 5380 Controller
5069-L310ERM Compactlogix™ 5280 Controller
S5069-L310ER-NSE Compactlogix™ 5380 Controller
| 5069-L320ER Compactlogix™ 5280 Controller |

5069-L3Z20ERM Compactlogix™ 5380 Controller -

Mame: SPEL_ACH

Location:  ChUsers\EPSOMNRC USER\Documents\Studic 5 + Browse...

el el )
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4. Creating a PLC Project using SPEL AOIls

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

<Finish>.

5069-L320ER CompactLogix™ 5380 Coi

Revision: 30 -

Security Authority: | No Protection

authorization
Secure With: O Logical Name <Controller Name>

© Permission Set

[ Use only the selected Security Authority for authentication and

([

Description:

Back.

Next

4. You have just created a new empty PLC project
B e |

File Edit Wiew Search Logic Communications Toaols

Window  Help

|@Ea."‘ﬂ & 4 Ex 2«2 o»  _ERCExtCmd

- A8 @k VY QR | e

Offline

Fath: [USELE

]|

Mo Forces
Mo Edits

14 H e b

<« » 3 Favorites

AF 4 L o A
£dd-0n_A_Sarety £_flarms A Bt Timericodrier A

Controller Tags
Controller Fault Handler
Power-Up Handler
=3 Tasks

=58 MainTask

| 58 MainProgram

& Parameters and Local Tags
En MainRoutine
Unscheduled
=-£3 Motion Groups
Ungrouped fxes
Add-0n Instructions
-5 Data Types
L.C User-Defined
[y strings
L Add-On-Defined
L Predefined
L Module-Defined
" Trends
M., Logical Madel
2-E3 0 Configuration
: 5069 Backplane
LR 0] 5069-L320ER SPEL_AOL
E1-a AL Ethernet
R 5069-L320ER SPEL_AOL
2 A2, Ethernet
R 5069-L320ER. SPEL_AOL

fi= CDnthErOrganizEr&l Logical Organizer|

Errors @Search Resultsl@w’atch]

Add 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.
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4. Creating a PLC Project using SPEL AQIs

Importing the Ethernet configuration
1. Right click on [A1, Ethernet], then click [Import Module].
2. Navigate to \EpsonRC70\Fieldbus\EtherNetIP\AOI and select the file

EpsonEtherNetIP.L5X.

& Import Module @
QQ [0« Windows7_0S(C:) » EpsonRCT0 » Fieldbus » EtherhletP » AOI [ 63 |[ searen acr 2|
Organize + New folder = 0O @

't Favarites * Mame : Date modified Type Size i
B Desktop 1232010433 PM LSXFile ke |=

] Recent Places 5] SPEL_Abave L5X T A5 PM LSKFile wre |
] SPEL AceelL5x /A0 4T5PM L5X File 1 KE

0 Libraries ] SPEL AceelsLsn 1IN LIS PM LSK File 1Ke
¥ Documents 7| [ ] SPELAILLSX JIHNWAISPM LS File 565 KB
o Music 7] SPEL_Are B T/I2000 45 PM LEX File 1 kA
) Pictures ] SPEL ArezLax /232020 435 PM L5% File ke
B videns 7] SPEL_ArchiGetL5x JIHNWAISPM LS File ke

| [F) SPELArchSetlsx T/I2020 45 PM LEK File Hkn

1% Computer | SPEL_BaseBetL5X /I 4T5PM L5% File S0KE
£, WindawsT 08 (% | ] SPEL_BaseSetL5x JIHNWAISPM LSK File 40 ke
< DD RW Drive (E: 7] SPEL_Belowl 5% T/I6/2000 811 AM LEX File 8 kA
s Lenovo_Recoven, = || SPEL_CPOFF.L5X /332030 475 PM L5% File BKE T

File name: EpsonEtherNetlPL5X + | Logix 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.
5| Module Praperties Report: Local (ETHERNET-MODULE 1.001) (=

General ‘ Connection | Module Inh:||

Type: ETHERMET-MODULE Generic Ethermet Module
“endor: Allen-Bradiey
Farent: Local
Mame: Epsan Cornection Parameters
Aszembly
Description: i Instance: Size:
Input; 100 64 = [16-hit)

ha Dutput: 150 64 =] g
C Fomat: | Dats - INT -
omm Fofmat | L ata Configuration: 1 0 = [3bit)

Address / Host hlam
@) P Address: 192 168 . 0 . 8§ |

(71 Host Wame:

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

=-E310 Configuration

-8 5069 Backplane
[0] 5069-L320ER SPEL_AOI
Al, Ethernet
[ s0se-L32 Pl Mew Module..
S &2, Ethernet Import Module...

ﬁ 3063-132 Dizcover Modules..,

i5 Contraller Organizer Paste il {
Create a module Properties Alt+Enter
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4. Creating a PLC Project using SPEL AOIls

2. Type in “generic” in the search field.
number, then click <Create>.

Click “ETHERNET MODULE” under catalog

Select Module Type

Catalog | Module Discovery | Favortes

LClear Filters

generic

Show Fiters ¥

Catalog Number
ETHERNET-BRIDGE

Desciiption
Generic Etherlet/IP CIP Bridge
Generic Ethen dule

WETHERNET-MODULE 2
Generic EtherNet/IP Satety and Standard Maodule

ETHERNET-SAFETY-STANDA.

Vendor Categary

Communication
Con tion
SafetyOther

Aler-Bradley
Al ey

MereBradey

3 of 474 Moduls Types Found

Add to Favaiites

] Close on Create

3. Enter the values as shown, and use the IP address of the robot controller EtherNet/IP
slave, then click <OK>.
MNew Module @
Type: ETHERMET-MODILE Generic Ethernet Madule
“endor: Allen-Bradley
Parent Local
Connection Parameters
Name:
o
Description: gt Instance: Size:
Input: 10a B4 = | [16-bit]
ha Dutput 150 64 =] (6biy
Comm Forma [Data-INT | V] Configuiations 1 0 = i)
Address / Host Name
@ IPAddiess: | 192 . 163 . 10 . 163
() Host Mame:
[¥] Open Module Propeties [ oK. ] [ el ] [ Help
4. Click <OK> on the next window.
7| Module Properties Report: Local (ETHERMET-MODULE 1.001) (=3

Connection | Maodule Infa

Fequested Packet Interval (RPI):
[T Inkibit Module

10002 ms  (1.0- 32000 ms)

[ Maior Fault On Contraller If Connection Faiks ‘#hile in Run Mode

Use Unicast Connection over EtheretAP

Maodule Fault

Status: Offline

Cancel

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 Project using SPEL AQIs

Import SPEL AOIs in to the new project

1.  Now you need to import AOIs in the new project. For this example, you will import
all SPEL AOIs. You can also import individual AOIs.
To do this, right click on [Add-On Instructions] folder from [Controller Organizer],
click [Import Add-On Instruction].

Controller Organizer * 01X
=-£5 Controller SPEL_ACT

- Controller Tags

----- [ Controller Fault Handler

----- [ Perwver-Up Handler

=55 Tasks

9@ MainTask

Bﬂ fainProgram

Pararmeters and Local Tags
------ i MainRoutine

----- 3 Unscheduled

=53 Motion Groups

-5 Data Types = Mew &dd-On Instruction..,
[ User-Defined F ImportAdd—OnInstruction...l

i Strings

CJp Add-On-Defin| & Cut
! C&Predeﬁned Copy
- Madule-Define Paste

2. Navigate to \EpsonRC70\Fieldbus\EtherNetIP\AOI, then select “SPEL_AIll.L5X” file
and click <Open>.

o Import Add-On Instruction (===
—~r—
() (<« Windows? 0S(C) » EpsonRCTD » Fieldbus » Etherbled? » |A%) ~ [ 43 | [ Search ACH 2|
Organize v New folder gz« [ IZQZI
—— ~ Mame ’ Date madified Type Size -
X
B Desktop |7 EpsanEtherNetp.L5x 123 43IPM LKl BKE |2
] Recent Places |7 SPEL_&bove.LSX 1230425 PM LKl wKE |
|7 SPEL_AccelLSX 1230425 PM LKl 20KE
=i Libraries SPEL_AccelS.L5X 1232020 425 P LSKFile ILKE
5 Documents || ([ [ spEL_ai.Lsx 1/23/2020 425 P LSKFile 565 KB
o Music [ SPEL_Arc.LSX 1230425 PM LKl 29 K8
=] Pictures [ sPEL_Are3.L5X 1WA P LSKFile 29K8
B videos |7 SPEL_ArchGet L5 1WA PM LKl LK
|7 SPEL_Arch3etL5x WA PM LSl ILKE
18 Computer |7 SPEL_BaseGet.L5X WA PM LSl 50KB
&, Windows7_03(C |7 SPEL_BaseSet.L5x WA PM LSl 49K8
<L} DVD RW Drive (E: [ SPEL_Below:L5x 1262000 811 8M  LSXFile BKE
a Lenova Recoven, [ SPEL_CPOFFLSX /232000 425 P LSXFile BKE |~

File narne: SPEL_AILLSX

EPSON RC+ 7.0 Option AQOI (Add-On Instructions) Rev.1
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4. Creating a PLC Project using SPEL AOIls

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

| import Configuration - SPEL_AILLSX =]
. 8
Find Within: Final Name
Import Content:
5 Add-On Instructions Configure Add-On Instructions
) @ Imported Instructions: 60 selected, 0 athers as references
& References
3 adbOnTmtrodons |5y tucon nd oter refrences e
B Errorsfwarings* imported as cofiqured in the References Folders
Ready

4. Now you should see the list of all SPEL AOIs in the project.

Contraller Organizer - X
¢ [ Power-Up Handler -
=53 Tasks
é %MamTask

B@ tdainProgram

i Parameters and Local Tags
ER MainRautine

-[E3 Unscheduled

5] Motion Groups

E | Ungrouped &xes

Add-0n Instructions
-5 SPEL_Abowve
[-[75 SPEL_&ccel
-5 SPEL_Accels
i-[lk SPEL_Avre
[ SPEL_Arc3
-} SPEL_ArehGet
-} SPEL_BrchSet
-2} SPEL_BaseGet
=
=
E:
£
=
=
I

m

(72} SPEL_BaseSet

(15} SPEL_Eelow
[z} SPEL_CPOFF
[iz} SPEL_CPOR
-[15 SPEL_ExecCimd
-[15 SPEL_FimeGet

(15} SPEL_FineSet
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4. Creating a PLC Project using SPEL AQIs

5. Now you can create a program.
5-1.  Expand [MainProgram], then double click on [MainRoutine].

5-2.  Click [Favorites] tab, add 5 extra rungs. Then drag “Examine On” and “Output
Energize” to rung 0, 2 and 4.

5-3.  Click [Add-On] tab, drag “SPEL _Init” to rung 1, “SPEL_MotorOn” to rung 3,
and “SPEL_MotorOff” to rung 5, like shown below.

Offline f. ™ RUN I_q}T Path: |<n0ne> v|

Mo Forces 3 ™ ok

-
" 7 Energy Storage q SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL SPEL
Mo Edits % M0 Eus _ Eas _ Eel CP __ GF Exe Fine Fine Flo Ge I

< rli Favorites LI Add-On I,\ Alarms & Bt £ TimeriCourter A

Controller Organizer -~ 0 X abdqu 21 s
=55 Controller ManualTestDolf =

- Controller Tags Y > ~
[ Controller Fault Handler o 'ZQ_B:Z' —
23 Powver-Up Handler
__ FEL

&3 Tasks 1 Initialize the SPEL ADI lib...
-8 MainTask N SPEL_Init % ] HCInCysle

E| @ FAainPragram stant ,; | Done—
Pararneters and|Lc ExtInputs 7

. . Et Oustput: ‘ Emor—
Eij MainFoutine EITCod21 : e e

[ Unscheduled ErrCodez 7
-5 Mation Groups
w23 Ungrouped Sxes
-3 Add-0n Instructions 2 I:@:| 3
[j—-- SPEL_fbowe

SPEL_Accel . t_a . S:EL_rub‘lorDr
- SPEL_&ccelS L SLI:ET_ :h:;r';:‘"s an.
- (G5} SPEL_Are Start

-} SPEL_Awc3

[l

m

m

T .

o] HCInCyele—

o Do —
Extlnputz

.5 SPEL_ArchGet EdtOutputs
I35} SPEL_ArchSet 25232%

- 35} SPEL_BaseGet

-[i5} SPEL_BaseSet
(5} SPEL_Below ? i

3

3

3

3

F 0 Emor > —
3

3

3

3 -

[0 SPEL_CROFF ¢ @ ]
3

3

3

3

3

3

3

3

3

3

i R Y

[l

-3z} SPEL_CPOR SPEL_MotarOff
SPEL_ExecCrnd 5 l:eaﬁl Tums robot mators off.

. SPEL_hbotorOff
- I35} SPEL_FineGet Start

] HCInCycle 32—

- (35} SPEL_FineSet
-z SPEL_Flip gg&ﬁ;
- [35 SPEL_Go ErrCodel
SPEL_In ErCode
-3 SPEL_InertiaGet
- L35} SPEL _InertiaSet

- [35} SPEL Init

= Dore —
¢ Erors—

s i S B

Oy OO o OO o OO e OO o OO pre O s Oy IO s OO OO o OO o OO s OO e OO s IOy IO s O OO

(End)
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4. Creating a PLC Project using SPEL AQIs

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

Mew Parameter or Tag @
Dezcription: -

Marme:

Uzage: l Local Tag "]
Type: Caonnection. ..
Aliaz For:

Data Type: BOOL B
Farameter

Connection:

Scope: C& b ainFrogram -
Extemal [ Read write - ]
Accesy

Style: l Decimal - ]

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

8. Rightclick on [InitSwitch], click on [New “InitSwitch”], then click <Create>, as shown
below.

o & }-W Mews "InitSwitch”

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

10. Do same steps in 14 to 17 for rung 2 and 4 to create new variables. Use variable name
“MotorOnSwitch”, “MotorOnCoil” for rung 2, and “MotorOffSwitch”, “MotorOffCoil”
for rung 4.

11. Now we configure SPEL _Init AOI 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>.

SPEL_Init
Initialize the SPEL A0l lib...
L = I m—
Start ’:| T e "Trit"
hrar

Extinput= i .
Ext Dutputs 1 &% CutInstruction
ErCodel 1By CopyInstruction
BErCode? i S

Paste

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

11-3. Click [?] next to “Start”, type “InitCoil”, you do not need to create a new
variable.
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4. Creating a PLC Project using SPEL AQIs

12

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

Initialize the SPEL
A0 library.

SPEL_Init

Initialize the SPEL AQ1lib...

SPEL_Init Init ] o InCwele —

Start Init Coil

0 & - Dorne 37—

Estinputs EpSHl -

Bt Output= . ¢ Brror 33—

ErCodel 0+
ErCodes 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 in now complete. Save the project.

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

| <none>

| ~llés

1

« + X Favo

abed

ote Cansole]

Sethit

1| Select Recent Communications Path

=3

Contioller  Path

UmTest  USBME

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

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

Connected To Go Online

Optiors | General | Date/Time | Major Faults | Minor Faults [ Projet | Nonvalatile Memary

File:

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

Connected Controller
Controller Name: JimTest
Controller Type:
Comm Path: USBMIE
Serial Humber. ~ BOCSCEFT

Security: Mo Pratection
Offline Project:
Contraller Name:  ManualT estDolf
Cantroller Type:  5069-L320ER CompactLogis™ 5380 Controller

...SER%Documents\Studio S000%Prajects\ManualTestDolf.ACD
Serial Mumber.  <nonex
Security: Ma Pratection

5069-L320ER CompactLogix™ 5360 Controller

() (G [

15. Click <Yes> in the next window if prompted to change PLC into “Remote Run” mode,

like shown below.

! ..\'

Logix Designer

Done downloading, Change contraller mode back o Remote Run?
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4. Creating a PLC Project using SPEL AQIs

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

REM

Rem Run d. © FunMode
Mo Forces b P Controller OF.

E Sh 0k
Mo Edits 2 5 IEE’E orage
Contraller Organizer - QX

=-£5 Contraller ManualTestDolf

L@ Contraller Tags

[:I Controller Fault Handler

£..[23 Power-Up Handler

=5 Tasks

—-%MalnTask
—-gMalangram

: E MainFoutine
I:I Unscheduled

_S Motion Groups

| Ungrouped Axes

=n ﬁ.ﬂ\dd On Instructions

4135 SPEL_Ahove

+. 5 SPEL_Accel

+ IPEL_Accels

+1-15) SPEL_Arc

4. 15} SPEL_Arc3

+1. ) SPEL_ArchGet

+ SPEL_Archiet

+1- (15} SPEL_BaseGet

+1- (15 SPEL_BaseSet

+1- (73 SPEL_Below

1. (73 SPEL_CPOFF

+1. (15 SPEL_CPOnN

+1- {13} SPEL_ExecCrnd

+ IPEL_FineGet

+ IPEL_Fine3et

4.5} SPEL_Flip

+1. 15 SPEL_Go

+1-[15) SPEL_In

+1. (15} SPEL_InertiaGet

+1. (35} SPEL InertiaSet

+1- (93 SPEL Init

- [0 SPEL_Inw/

+1- (73 SPEL_Jog

-7 SPEL_Jump

+ SPEL _urrnp3

4. (15 SPEL_Lefty

4113 SPEL_LimZ

41115 SPEL_LoralGet

Pararmeters and L

~

m

Path: |LISB\1E*

~|&

\_@_1

Pl SPEL  SPEL  SPEL SPEL SPEL  2PEL SPEL SPEL #PEL SPEL SPEL 3PEL SPEL ®PEL 3SPEL  SPEL

Eaz

@ ]

Fawaorites

EBaz Bl Cp Exe Fine  Fine  Flic  Go

In Iner

Iner

Init I Joa

Add-On 4 Alarms 4 Bt £ TimeriCourter A InpubiOutput 4 Compare A

abed ab... w | Lgh¥

(End)

Init Switch Init Cooil
—3F <3—
Initialize the SPEL
A library.
Initialize the SPEL AQI libr.. |
SPEL_Init Init (] 0 InCwele -
Start Init Coil
0&  Oone»—
EstInputs Epson:l
Ext Outputs  Epson:0 0 Bmor 33—
ErCodel 0&
ErCodel 0&
MotorOn Switch Tbotor On Coil
1 F {r—
Tums robot metors
on.
SPEL_hdotardn:
Tums robot motars on. —_—
SPEL_historOn hdatorOn (L) InCiele —
Start Tbotor On Coil
0D& CDone—
Ent Input= Epson:l
Ent Dutputs Epson:0 . Bmor 33—
BrCodel 0&
ErCodel 0&
hotorOff Switch MdotorOff Coil
1E —
Tums robot motors
off.
SPEL_hotor Off
Tums robot motors off. —_—
SPEL MotorOff hdetorOff [ = InCyele 35—
Start fbotor Of f Coil
0D& CDone—
EstInpurts Epson:l
Ext Outputs Epson:0 . Bmor 33—
ErCodel 0&
ErCodel 0&

EPSON RC+ 7.0 Option AOI (Add-On Instructions) Rev.1
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5. SPEL AOI Reference

5. SPEL AOI Reference

In this chapter each SPEL AOI is described.
For AOI operation in general, refer to section 2.5, SPEL AOI General Operation.

For each AOI 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 AOI has a simple example.

SPEL_Above

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

Common inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

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

Operation
Refer to section 2.5 SPEL AOI 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.

Setibove
1 F [NOP —

Sets the elbovwy
arientation of the
specified point to

ABOYE.
—=PEL_Above

Setz the elbowy orientstion ...
SPEL fhove  Ahove (L) HEINCyele 3 —
SetMbove
0e HDone»—
0
HCError 3—
Extinput= Epzor|
ExtOutputs | Epson:
ErrCodel 0&
ErrCoded 0«

14 EPSON RC+ 7.0 Option AQOI (Add-On Instructions) Rev.1



5. SPEL AOI 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 SPEL AOI 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 SPEL AOI 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.

Seticcel
1 E [MOP T—

Sets the point to
point acceleration
and decelerstion far
the current rokbat.
Accel and Decel
inputs are a
percentage.
—=PEL_Accel
Sets the poirt to point acc...

SPEL_Accel  Accel L] HCInCyole —

Start Sethccel
e Done—

Accel a0
—CError »—

Cecel a0

Extinputs Ep=an:|
ExtOntputs  EpsoniO
ErriZodel 0«
ErriCode 0«
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5. SPEL AOI Reference

Description

Sets acceleration and deceleration. Specifies the value which is the actual acceleration/deceleration in linear or
CP motion (Unit: mm/sec2).

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Accel REAL value of acceleration.

Decel  REAL value of deceleration.
Operation
Refer to section 2.5 SPEL AOI 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.

Sethocels

— = [0

Sets linear mation
acceleration and

deceleration.
SPEL_Accels
Setz linear mation accelerat...
SPEL_Accels  Accels [ HInCycle —
Start SetAccels
0& |[EDone==
Arcel 100.200
—CError »—
Decel 200100
Extlinput= Ep=or|
ExtOutputs Ep=on: O
ErrCodel 0%
ErrCode2 0%
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5. SPEL AOI Reference

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 SPEL AOI Common Inputs and Outputs.

Inputs

midPoint INT middle point in Arc command.
endPoint INT end point in Arc command.
Operation

Refer to section 2.5 SPEL AOI 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.

Sethre

== op T

Maoves the arm from
the current position
to the specified
position in circular
interpolation mation
on XY plane face.

SPEL_Arc

Morves the arm fromthe ..
SPEL_Arc A [ FInCycle —
Start Sethre

0« & Done e
miciPaint 2

—Error—

endPoint 3

Extimput= Epzonl
ExtOutputs EpsonO
ErrCodel 0%
ErrCode2 0+

EPSON RC+ 7.0 Option AOI (Add-On Instructions) Rev.1
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5. SPEL AOI Reference

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 SPEL AOI Common Inputs and Outputs.

Inputs

midPoint INT middle point in Arc3 command.
endPoint INT end point in Arc3 command.
Operation

Refer to section 2.5 SPEL AOI 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.

— = [P T

Moves the srm from
the current position

to the specified

position in circular

interpolation in 3

dimensions.

—SPEL_Arc3
Moves the arm fram the o

SPEL_&rcd Arc3 [ HInCyole—
Start Setdrc3

1+ [ Done ==

miclPoint 1
—CErrar 3—

endPairit 2

Extinputs Ep=zan:|
ExtOutputs  Epson:O
ErrCodel 8202 &+
ErrCode2 4011 &
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5. SPEL AOI Reference

Description
Gets the Arch parameter.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI 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.

Setsrchizet

e {MOoP —

Getzs the Arch
parameter

SPEL _Archizet

etz the Arch parameter

SPEL_Archizet ArchGet [ HInCycle—

Archtum 1

[ Done e
Extinputs Epzon:]
Extioutputs Ep=on o HCError »—
Start Setirchizet
14
DepartDizt 400 &
ApproachDist 400 +
ErrCodel 0+
ErrCode2 0+
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5. SPEL AOI Reference

Description
Sets the Arch parameter.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI 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.

SetfrchSet

—] = {HOP}—

Sets the Arch
parameter
SPEL_#frchSet

Sets the Arch parameter
SPEL_ArchSet ArchSet (0] H{InCyele
Start Setfoch Set

1& B Done e
ArchMum 2

- Eror—

Depart Dist G0.0 &
ApproachDist G0.0 &
Estinput= Ep=on:l
Ext Qutpurts Ep=zon:0
ErCodel 0+
BrCode? 1] &
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5. SPEL AOI Reference

SPEL_ BaseGet

Description
Gets the base coordinate system.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI 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.

SetBaseGet
1 E {HOP }—

Gets the hase
coordinate system.
—SPEL_Baseet

etz the baze coordinate sys.. ————
SPEL_BaseGet BaseGet [ HInCycle—
Start SetBazeGet

1& B Done ==
Mumdxes 4

HError »—

Basek 100«
Basey’ 100«
Basel 10
Basell 104
Baseh’ 00+
Blaseny 00+
Extinputs Epzor|
ExtCutputs Ep=on: O
ErrCode 0+
ErrCoce2 0+
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5. SPEL AOI Reference

Description
Sets the base coordinate system.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI 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.

SetBazeSet
= == [P —
Sets the base
coordinate system.
SPEL_BaseSet
Setz the base coordinate sy..
SPEL_BazeSet BaseSet [ HInCycle —
Start SetBazeSet
1& [ Done =
Mum&xes 4
HCError —

Bazex 40
Basey' 40
Baszel 4
Bazell 4
BaszeV 1]
Biazety 1]
Extinputs Epsanl
ExtOutputs Epson: O
ErriCodel 0%
ErrCode2 0%
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Point INT desired point number.

Operation
Refer to section 2.5 SPEL AOI 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.

SetBelow

—= = [MoP J—

Setz the elbowe
arientation of the
specified poirt ta

Belory.
SPEL_Below
Sets the elhovyve orientstion ...
SPEL Belowr  Below [ HIRCycle —

Start SetBelow
1€ EDonel==
Paint 2

HCError —
Extinputs Ep=onl
ExtCutpts  EpsonO
ErrCode 0«
ErrCode? 0«

EPSON RC+ 7.0 Option AOI (Add-On Instructions) Rev.1
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5. SPEL AOI Reference

Description
Turns off Continuous Path parameter.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Operation
Refer to section 2.5 SPEL AOI General Operation.

Refer to CP Statement in the SPEL+ Language Reference manual.
Example
To set CP to off, run the AOI like as shown below.

SetCPOff

— = [P

Turns off Continuous
Path.
SPEL_CPOTf
Turns off Continuous Path.
SPEL_cCPOff  CPOf [ H{InCycle—
Start SetCPOf

1¢  EDone e
Extinputs Ep=or|
ExtOutputs  EpsoniQ I Errar 3—
ErrCocet 0+
ErrCoce2 0+
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5. SPEL AOI Reference

Description
Turns on Continuous Path parameter.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SetCPon
] [ [MOP }—
Turns on Continuous
Path.
SPEL _CPOn

Turnz on Continuous Path.
SPEL_CPOn  CPOn [ HInCycle —
Start SetChon

1€ [BDone ==
Extinputs Ep=onil
ExtOutputs  Epeon; O HCError —
ErrCodel 0«
ErrCode? 0«
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5. SPEL AOI Reference

Description
The SPEL_ExecCmd AOI is used by other AOIs to execute a command in the robot controller.
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5. SPEL AOI Reference

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 SPEL AOI General Operation.

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

Example

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

—T— [P}

Gets the positioning
end judgement range

for all joints.
SPEL _FineGet
Gets the positioning end jud...
SPEL_FineGet FineGet ) HInCycle—
Start SetFineGet
1&  EDonel==

Al 1250 &«
B2 1250 €  |Errar 33—
Axis3 1250 &«
Axisd 1250 &«
Axizn 0«
Axizh 0«
Extinputs Epzor|
ExtOutputs Ep=on: O
ErrCode 0«
ErrCode2 0e
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5. SPEL AOI Reference

Description
Sets the positioning end judgement range for all joints.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

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

Operation
Refer to section 2.5 SPEL AOI 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 AOI as shown below.

SetFineSet
—1— fhop J—
Sets the posttioning
end judgement range
far all joints.
—F=PEL_FineSet
Sets the positioning end jud. .
SPEL_FineSet FineSet (L) H{InCycle —
Start SetFineSet
1& B Done e
Az 1300
HCErrar 3—

Axiz2 1400
Axizd 1500
Axizd 1600
Axizd 1]
Axish 1]
Extinputs Epzonl
ExtOutputs Epzon: O
ErriZodet 0«
ErrZode 0«
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Point  INT desired point number.

Operation
Refer to section 2.5 SPEL AOI 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 AOI as shown below.

SetFlip

== [P}

Sets the wrist
atientation of the
specified point to

Flig.
SPEL_Flip
Sets the wrist orientation...
SPEL _Flip Flip [ HInCycle 3 —

Start SetFlip
1& B Done e
Paint 2
HCError 3—
Extinputs Ep=an:l
ExtOutputs Epson:O
ErriZodel 0«
ErriCode 0«
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Point  INT desired point number.

Operation
Refer to section 2.5 SPEL AOI 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 AOI, as shown below.

SetGoPo

= = [P 1

Maoves from the
current position to
the specified
position in PTP
mation.
SPEL_Gor
Mowves from the current p...
SPEL_Go GoPO [ HInCycle —

Start SetGaP0
1&  EDone ==
Pairit 0

—CErrar 3—
Extinputs Epzon:|
ExtCutputs EpsoncO
ErrCoce 0+
ErrCode2 0+
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5. SPEL AOI Reference

Description
Reads a byte of input.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI General Operation.

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

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

Setin
— [iHoP J—
Reads a byte of
input.
SPEL _In
Reads a byte of input.
SPEL _In In ) HoIRSycle —
Start Setin
1€ B Done ==
Portrum 515
HCError »—
Walue 2e
Extinput= Ep=zonil
ExtOutputs EpsonO
ErrCodel 0%
ErrCode2 0«
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5. SPEL AOI Reference

Description
Gets the load inertia.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Outputs

Inertia REAL acquired Inertia.
Eccentricity REAL acquired Eccentricity.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SetinertisGet

] [P T—
Gets the load
inertis.
—SPEL _InertiaGet
Getz the Ioad ineria.
SPEL_InertiaGet InertisGet (o] HInCycle —
Start SetinettizGet
1e [BDone ==
Inettiz 0ol &
Eccentricity ool e CErrar—
Extinput= Ep=zonil
ExtOutputs Epzon: O
ErrCodel 0«
ErrCode2 0«
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5. SPEL AOI Reference

Description
Sets the load inertia.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs

Inertia REAL desired Inertia.
Eccentricity REAL desired Eccentricity.
Operation

Refer to section 2.5 SPEL AOI 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 AOI.

SetinertiaSet

=] == [P T—

Sets the load
inettis.

SPEL _InertiaSet

Sets the load inertia.
SPEL_InertisSet InertiaSet [L.) HoInCycle—
Start SetinertiaSet

1& B Done ==
Inettiz 0.01

I Error 3—

Eccentricity 0.0
Extinput= Epzor|
ExtCutputs Ep=an: O
ErrCodel 0+
ErrCode2 0+
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5. SPEL AOI Reference

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

Note: If the controller has a system error, then it must be reset before SPEL_Init and other SPEL AOls can
execute successfully.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Operation
Refer to section 2.5 SPEL AOI General Operation.

Example
As shown below, toggle [Init Switch] to high to start the AOI.
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5. SPEL AOI Reference
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5. SPEL AOI Reference

Description
Returns the status if an input word.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
PortNum INT desired port number.

Operation
Refer to section 2.5 SPEL AOI 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 AOI.

Setiriy

= = [hoP J—

Returns the status
if an input word.

SPEL_Iriy:

Returns the status if ani...
SPEL_Imn Iy [ HInCyele —
Start Setiniy

1¢  EDone==
Portrum 33

HCErrar —

Walue 2101 &
Extinput= Epzor|
ExtOutputs Epsorco
ErrCodel 0+
ErrCode2 0+
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5. SPEL AOI Reference

Description
Jogs the robot.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
JogMode INT desired mode. 0=World, 1=Joint.
Axis INT desired axis.
Distance REAL value:
World:
X,Y,Z in mm.
U,V,W in deg.
Joint: J1-J6 in deg.
Operation

Refer to section 2.5 SPEL AOI General Operation.

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

Setdog
—= = {MOP —
Jogs the robot.
SPEL _Jog
Jogs the rokbot .
SPEL_.Jog Jog [0 HOnCyole —
Start Setdog
1¢  EDone ==
Joghdocle u]
HCError —
Axes 2
Distance -40
Extinputs Ep=zon:|
ExtOutputs Epson:O
ErrCocet 0+
ErrCoce2 0+
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Point INT desired point.

Operation
Refer to section 2.5 SPEL AOI 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 AOI as shown below.

Setdump
=] [ [MOP }—
Moves the armin
gate trajectary
using PTP motion.
SPEL _Jump

Mowves the arm in gate tra).
SPEL Jump  Jump o) HOIRCycle —

Start Setdump
1«  [BDone ==
Poirit 2
HCError —
Extinputs Epzon:|
ExtCutputs  EpsonO
ErrCode 0+
ErrCodez 0+
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5. SPEL AOI Reference

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 SPEL AOI Common Inputs and Outputs.

Inputs

DepartPoint INT desired depart point.
ApproPoint INT desired approach point.
DestPoint  INT desired destination point.

Operation
Refer to section 2.5 SPEL AOI 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 AOI as shown
below.

StartJump3as StartJumpac
e —_— ——
Moves the arm with
30 gate motion
Thiz iz a

combination of twa
CP motion and one
PTF mation.
ZPEL _Jumpd——
Moves the arm with 30 gat..

SPEL_Jump3  Jump3 [ HInCyele 3 —
Start StartJumpsc

1&  EDone ==
DepartPoint 1
—CError 37—
ApproPaint 2
Dre=tPoint 3

Extinputs Epzon:|
ExtOutputs  Epson O
ErrCode 0&
ErrCode2 0+«
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5. SPEL AOI Reference

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 SPEL AOI Common Inputs and Outputs.

Inputs

DepartPoint INT desired depart point.
ApproPoint INT desired approach point.
DestPoint  INT desired destination point.

Operation
Refer to section 2.5 SPEL AOI 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 AOI as shown
below.

StartJump3CPS Startdump3CPC
— - —

Moves the
manipulator in 30
gate trajectory,
uzing three CP
miotions.
—=PEL _Jump3CP
Moves the manipulator in 30 g...
SPEL _Jump3CP  Jump3cP [ HInCycle —
Start StartJump3CPC
1& [ DoneEs

DepartPoint 1
- Errar —

ApproPaint 2
DeztPoirt 3

Extinputs Ep=zon:|
ExtOutputs Ep=zon: O
ErrZodet 0&
EtrCodel 0+«
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Point INT desired point number.

Operation
Refer to section 2.5 SPEL AOI 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 AOI as shown below.

Setlefty

== [P}

Sets the hand
arientation of the
specified point to

Lefty.
SPEL_Lefty
Setz the hand orientation ...
SPEL_Lefty  Lefty [.] HInCycled—
Start Setlefty

1¢  EDone e

Pairit 2
I Errar 3—

Extinputs Ep=or|
ExtOutputs  EpsonO
ErrCode 0+
ErrCode2 0+
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Height REAL desired Z limit in mm.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

Setlims

== [P}

Setz the intial
Joint #3 height (Z
coordinate walue) in
Jump command.
SPEL_LimZ
Setz the intial Joirt #3 he...
SPEL_LimZ LimZ [..] HInCycle —

Start SetlimZ
1% |Donele=
Height 10

HCError 37—
Extinputs Ep=or|
ExtOutputz Epson: O
ErrCocde] 0+
ErrCode2 0+
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5. SPEL AOI Reference

SPEL_LocalGet

Description
Gets data for a given local coordinate system.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI 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 AOI as shown below.

SetlocalGet
9 E {HOP }—

Gets the setting
status of the Local
coordinate system

numket.

SPEL_LocalGet

Gets the setting status of the . . ————
SPEL_LocalZet LocalGet L] HnCycle —
Start SetlocalGet

1+ [BDone==
Mumdxes 4

—CErrar —

LocalMum 3
Localk 100«
Localy 200«
LocalZ 300«
Locald 400 &
Localy 00+
Localty 00+
Extinputs Ep=orn:|
ExtOutputs Epzon: O
ErrCoce 0+
ErrCode2 0+
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5. SPEL AOI Reference

SPEL _LocalSet

Description
Sets the local coordinate number.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI 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 AOI as shown below.

SetlocalSet
9 E (NOP J—
etz the local
coordinate system of
the specified

coordinate number by
each coordinate.

—SPEL_LocalSet

Sets the local coordinate syvst, J——
SPEL_LocalSet LocalSet [ HnCycle—
Start Setlocal=et

1¢  EDone e
MumAxes 4

HCError 37—

LocalMum 3
Localx 10
Localy 20
LocalZ 30
Locald 40
Localy 0
Local®y 0
Extinputs Epzar]
ExtOutputs Ep=on: O
ErrCoce 0+
ErrCoce2 0+
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5. SPEL AOI Reference

Description
Reads a byte of memory 10O.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI General Operation.

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

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

Sethiermin

== [P}

Reads a byte of

memory [0
—=PEL_Memin
Reads a byte of memory 1O,
SPEL_Memin  Memin [ HIRCycle—

Start Sethiemin
1€ [EDone ==
Porthum 1]
HCError 3—
Yalue 1%

Extinput= Ep=an:l
ExtOutputz  Epzon:O
ErrCaodel 0«
ErrCode2 0«
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5. SPEL AOI Reference

Description
Reads a word of memory 10.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI General Operation.
Refer to MemInW Function in the SPEL+ Language Reference manual.

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

Sethiemiray
e [MoP }—
Readds & waord of
memory 10,
—=PEL _Weminiy
Reads a word of memary 1.
SPEL_Memiriay Memird [ HInCycle —
Start Setheminds
1€ B Done ==
Porthum 1]
HCError 3—
“alue 1%
Extlinput= Ep=onl
ExtOutputs Ep=on: O
ErrCocled 0%
ErrCode2 0«
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5. SPEL AOI Reference

Description
Turns a memory IO bit off.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Bit INT bit number to be turned off.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SethdemOft

) {MoP T—

Turns & memary [0
hit off.

—SPEL _Memioff

Turnz & memoary 12 kit off.
SPEL_MemOft  MemOff (L] HInCycle—
Start Sethdemoff

1€ B Dones=
Bit 3

HCError 3—

Extinput= Epsanl
ExtOutputs Epson: O
ErrCodel 0«
ErrCode2 0%
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5. SPEL AOI Reference

Description
Turns a memory 10 bit on.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Bit INT bit number to be turned on.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

Sethemon

— = o J—

Turns & memoty [0
hit on.

—=PEL_MemOn

Turnz & memory 10 bit on.
SPEL_MWemOn  MemGOn [ HIRCyole—
Start Sethdemion

1«  [BDone ==
Bit 3

HCErrar —

Extinputs Epzon:|
ExtOutpts Epzon O
ErrCode 0+
ErrCode2 0+
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5. SPEL AOI Reference

Description
Sets a byte of memory 10.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI General Operation.

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

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

SethiemOut

= == [P —

Setz a byte of
memary 12,

SPEL _Memiowt

Setz a byte of memary 10,

SPEL_MemCut [lmanemy (.. —inCycle —

Start SethemOut

1+ [EDone)==

PartMum 4
I Error 3—

outData 99

Extinputs Epsanl
ExtOutpts Ep=on: O
ErriCaodel 0+«
ErriCode2 0+«

EPSON RC+ 7.0 Option AOI (Add-On Instructions) Rev.1 49



5. SPEL AOI Reference

Description
Sets a word of memory 10.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs

PortNum INT desired output port number.

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

Refer to section 2.5 SPEL AOI General Operation.
Refer to MemOutW Statement in the SPEL+ Language Reference manual.

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

SethlemOouty

= == [P T—

Sets & ward of
memary 1O,
SPEL _Memoutiy:

Sets a word of memory 1O,
SPEL_Memoutd Memoutd' [ HoInCycle —
Start SethlemOuta’

1€ B Done ==
PortMum 158

HCError »—

outData L]
Extinputs Epzor|
ExtOutput= Ep=on: O
ErrCocet 0%
ErrCode2 0«
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5. SPEL AOI Reference

Description
Reads a single bit of memory 10O.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Bit INT desired memory bit number.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SethemSw

] [MNOP —

Reads bit of memary

0.
SPEL_MemSwy
Reads kit of memary 10,
SPEL_MemSw MemSw [ H{InCycle—
Start SethemSwy
1& [ Done ==

Bit B
I Errar 3—

Walue &
Extinputs Ep=zonil
ExtOutputs Epzon: O
ErrCoded 0%
ErrCode2 0%
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5. SPEL AOI Reference

Description
Turns robot motors off.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

11— [P
Turns robat motors
off.
SPEL _MotorOff
Turng robat motors off,
SPEL_MotorQff MatorOff (L] HInCycle —
Start Sethdatoroff
1¢ [E(Done ==

Extinputs Ep=ornl
ExtOutputs Ep=on.O HCError »—
ErriZodel 0«
ErriCode 0«

52 EPSON RC+ 7.0 Option AQOI (Add-On Instructions) Rev.1



5. SPEL AOI Reference

Description
Turns robot motors on.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

Sethotoron

=] == MOP —

Turns robat mators
an.

SPEL_Matoron:

Turns robat motars on.
SPEL_Motoron Motoron [ HEIRCycle 3—
Start Sethdotorcn

1¢ B Done ==
Extinputs Ep=zor]
ExtOutputs EpsonQ I Errar 3—
ErrCodel 0+
ErrCode2 0+
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5. SPEL AOI Reference

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 SPEL AOI Common Inputs and Outputs.

Inputs
Point INT desired point number.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

Example
To move the end effector to point P1, run the AOI as shown below.

= = [0

Maoves the arm from
the current position
to the specified
position in a linear
interpolation
mation.

—=PEL _Mowe
Morves the arm fram the ..
SPEL Move  Move [ HOInCycle—

Start Sethlove
1€ E(Done ==
Pairit 1

HCError »—
Extinputs Ep=onl
ExtOutputs  Epzon:O
ErrCodel 0%
ErrCode2 0%
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Point INT desired point number.

Operation
Refer to section 2.5 SPEL AOI General Operation.

Refer to Wrist Statement in the SPEL+ Language Reference manual

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

SethoFlin

— = [0

Sets the wrist
atiertation of the
specified poirt to

MOFLIP.
SPEL _MoFlipy
Setz the werist orientation ...
SPEL_MoFlip  MoFlip [ HInCycle —

Start SethaFlip
1& B Done ==
Pairt 2

HCErrar —
Extinputs Epzonl
ExtOutpts  EpsonO
ErrCode 0%
ErrCode2 0%

EPSON RC+ 7.0 Option AOI (Add-On Instructions) Rev.1
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5. SPEL AOI Reference

Description
Turns an output bit off.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Bit INT desired output bit number.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

ﬁﬁ [MOP —

Turns an output bit
off.

SPEL_Off
Turns an output bit off.
SPEL_Off off [ HOnCyole —
Start Setoff
1& B Done e
Bit 4
I Errar 3—

Extlnput= Ep=orn:|
ExtOutputs EpsornO
ErriZode 0«
ErriZode2 0«
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5. SPEL AOI Reference

Description
Turns an output bit on.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Bit INT desired output bit number.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

= = {nioe 1—

Turnz an output kit
on.
PEL_Cn
Turns an output bit on.

SPEL_On on L] HInCycle —
Start Seton

1« = Do e
Bit 4

H—CError —
Extinputs Ep=arn:]
ExtCutputs EpsoncO
ErrCodel 0«
ErrCode2 0«

EPSON RC+ 7.0 Option AOI (Add-On Instructions) Rev.1
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5. SPEL AOI Reference

Description
Sets an output byte to a given value.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs

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

Refer to section 2.5 SPEL AOI General Operation.

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

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

SetCut
== Mo J—
Sets an output byte.
SPEL_Out
Setz an output byte.
SPEL _Out out [ HnCyele 3 —
Start SetOut
1¢ EDone ==
Partium 1
—CError —
outData 99

Extlnput= Epzarn:|
ExtCutputs EpsonO
ErrCodet 0«
ErrCode2 iE 3
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5. SPEL AOI Reference

Description
Sets an output word to a given value.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs

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

Refer to section 2.5 SPEL AOI General Operation.
Refer to OutWStatement in the SPEL+ Language Reference manual.

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

SetOutny

— = [P —

Setz an output woard.
SPEL_Cuti
Setz an output word.
SPEL_Outd Qutey [ HonCycle—

Start SetCuty
1& EDone==

Parthum 0
I Errar 3—

oDt 99

Extlinput= Eprzorn:|
ExtCugputs  EpsonO
ErriZode 0e
ErrCode2 0e
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5. SPEL AOI Reference

Description
Sets the power level of robot to high.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SetPowerHigh

e [MoP }—

Sets the povwver level
of rabat ta high.
SPEL_PoveerHigh

Sets the power level of robot to hi...
SPEL_PowerHigh PowerHigh [ HInCycle»—
Start SetPovwerHigh

1¢  EDone e
Extimput= Ep=or|
ExtOutputs Epson: O I Errar 3—
ErrCodel 0+
ErrCode2 0+
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5. SPEL AOI Reference

Description
Sets the power level of robot to low.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SetPowerLow

=] == [MOP F—

Sets the powwer level
of rabot to low.

—=PEL _PovverLowy

Sets the poveer level of robot to lowy |
SPEL_PowverLowe PowerLowe [ HCIRCycle —
Start SetPowerLowy

1€ EDonel==
Extinputs Ep=zonil
Extoutpots Epzonid HCError —
ErrCoce 0«
ErrCode2 0«
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5. SPEL AOI Reference

Description

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

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Point INT desired point.

Operation
Refer to section 2.5 SPEL AOI General Operation.

Refer to Hand Statement in the SPEL+ Language Reference manual

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

SetRighty

— = [P

Sets the hand
arientation of the
specified point to

Righity.
—=PEL _Righty
Sets the hand orientation o,
SPEL_Righty  Righty [ HInCycle»—
Start SetRighty
1& [BDone==

Pairit 2
CErrar 3—

Extlinput= Ep=zor
ExtOutputz  Epson:O
ErrCocle] 0+
ErrCoce2 0+
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5. SPEL AOI Reference

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 AOI. When the controller starts up, it loads
the project and the default point file, so the saved points are in memory.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Operation
Refer to section 2.5 SPEL AOI 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 AOI as
shown below.

SetSavePaintz
9 E [HOR —

Saves the current

point sefting to the

priirit il
——=PEL_SavePoints

Saves the currert paint zetting tot.. . ——————
SPEL_SavePaointz SavePointz (L) HOInCycle—
Start SetSavePaints

1€ B Done ==
Extinputs Ep=an:|
ExtOutputs Ep=on: O HCError >—
ErrCodel 0«
ErrCode2 0«
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5. SPEL AOI Reference

Description
Sets the arm speed setting for PTP motion.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs

Speed INT desired speed.
ApproSpeed  INT desired approach speed, units are %.
DepartSpeed  INT desired depart speed, units are %.

Operation
Refer to section 2.5 SPEL AOI 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 AOI as shown below.

— = [op T

Sets the arm speed
=etting of PTP
matiar.
SPEL_Speeed
Setz the arm speed setting. .
SPEL_Speed  Speed () HInCyole—
Start SetSpeed

1€ B Done ==

Speed 100
HCError »—

ApproSpesd a0
DepartSpeed a0

Extinputs Ep=zonil
ExtOutputs EpsonO
ErrCodel 0%
ErrCode2 0%
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5. SPEL AOI Reference

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 SPEL AOI Common Inputs and Outputs.

Inputs

Speed INT desired speed.
ApproSpeed  INT desired approach speed.
DepartSpeed  INT desired depart speed.

Operation
Refer to section 2.5 SPEL AOI 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 AOI as shown below.

SetSpeeds

=] == {MoP T—

Sets the arm speed
zetting of CP
mation. This will
set the depart, and
approach speed as
weell.

—SPEL_Speeds

etz the arm speed setting ...
SPEL_SpeedS SpeedS [ HInCycle—
Start SetSpeeds

1¢ B Donehs=
Speed 100

HCError 3—

Approspeed 40
DepartSpeed 40
Extinputs Ep=or:|
ExtOutputs Ep=on: O
ErrCodel 0+
ErrCode2 0+
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5. SPEL AOI Reference

Description
Reads the status of an input bit.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI General Operation.

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

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

Set S
—3 [HoP J—
Reads the status of
an input bit.
SPEL_ S
Feads the status of anin...
SPEL_Swr Sy [ HOInCycle—
Start SetSuw
1+ [ Done ==
Bit 514
I Errar 3—
Walue 1€
Extinpts Epson:|
ExtCutputs EpsonO
ErriCode 0«
ErrCode? 0«
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
Point  INT desired point.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

== 0P J—

Teaches the current
poaszition to the
specified poirt.

SPEL_Teach

Teaches the current positi..

SPEL_Teach  Teach [ H{InCycle—

Start SetTeach
1+ [ Done ==
Paint g

HCError —
Extimput= Ep=zor
ExtOutputs  EpsonO
ErrCodel 0+
ErrCode2 0+
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5. SPEL AOI Reference

Description
Gets the tool selection status.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Outputs
ToolNum INT the tool selected.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SefTonlGet
= = {hoP }—

aquires the tool
zelection status

SPEL_Toolzet
ajuires the tool selection st
SPEL_ToolZet ToolGet (L) H{InCycle—
Start SetToolGet
1€  EDonees
Toolum a3
Extinputs Epsan:| HCErrar —
ExtOutputs Epson: O
ErriCode 0e
ErriCode2 0«
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5. SPEL AOI Reference

Description
Sets the tool.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs
ToolNum INT the tool to be set.

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SetToolSet
=] [ [HOR J—
etz the tool
selection status.
SPEL_ToolSet

etz the tool selection status,
SPEL_Tool%et ToolSet (o) H{Intycle —
Start SetToolSet

1& [ Done e

ToolMum 3
HCErrar 3—

Extinputs Ep=anil
ExtOutputs  Epson O
ErrCadet IR
ErrCade2 IR
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5. SPEL AOI Reference

Description
Gets the hand weight and arm length parameters.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs

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

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

Setieightizet

] (NP —

Gets the hand weight
and arm length
parsmeters.

——=PEL _WigightGet
Gets the hand weight and arm le...
SPEL WeightGet WeightGet () —nCycle—
Start SeteightGet
1& [ Donel==
Handvigight 0ie
ArmLength 1750€  HError—

Extinputs Epzon

ExtOutputs Epzon:O
ErriCodet e
ErrCode? 0
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5. SPEL AOI Reference

Description
Sets the weight parameter.

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI Common Inputs and Outputs.

Inputs

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

Operation
Refer to section 2.5 SPEL AOI General Operation.

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

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

SefeightSet

= == [hOR T—

Sets the weight
parameter.

SPEL _WeightSet

Sets the weeight parameter.

SPEL WeinhtSet WeightSet () HInCycle—

Start SefzightSet

1€ [ Donejes

Hanceight 2
HCErrar 3—

ArmLength 180

Extinputs Epzan:l
ExtOutputs Epzon: 0
ErrCoce] 0e
ErrCode2 0e
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5. SPEL AOI Reference

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 SPEL AOI 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 SPEL AOI 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 AOI as shown below.

EPSON RC+ 7.0 Option AOI (Add-On Instructions) Rev.1

— 11— oP 1
Gets the setting
value of the
allovvable mation
area by specifying
the lowver and upper
lirmit
positions.
——SPEL_XvLimGet
Zets the setting value of the allo..
SPEL _xvLimGet ¥vLimGet [ HInCycle—
Start SetkyLimGet
1«  EDone ==
HLowver 100«
HUpper 1000«  CError3—
YLowwer 200+
YlUpper 2000 &
IlLowver 300+
Tlpper 3000 &
Extinpts Ep=zonl
ExtOutputs: Ep=son:O
ErriCodet 0+«
ErrCocde? 0+«
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5. SPEL AOI Reference

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

Common Inputs and Outputs
Refer to section 2.4 SPEL AOI 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 SPEL AOI 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 AOI as shown below.

SethyLimSet
= — Mor 1+

Sets the allowable
motion area by

specifying the
lovyver and upper
limit positions.
SPEL _xYLimSet
Sets the allovwwable motion area ..
SPEL_WvLimSet ¥yLimSet () H{nCycle»—
Start SetdYLimSet
1€ B Done ==
HLowver 10
HCError 3—
HUpper 100
NLiowyer 20
Y Upper 200
ILowver 30
ZUpper 300
Extinputs Ep=an:|
ExtCutputs Epzan: O
ErrCoce] 0+«
ErrCode2 0%
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6. Error Codes

6. Error Codes

Each AOI has an Error output bit and two INT error codes: ErrCodel and ErrCode2. The error
output is set to high when an error has occurred, and ErrCodel, ErrCode2 indicate which error
has occurred as described in the table below.

ErrCode1 | ErrCode2 Description Cause/Remedy
0x200A 1 -9999 A robot controller error has occurred. See the section SPEL+ Error Messages in
(8202) ErrCode?2 is the robot controller error. the SPEL+ Language Reference manual.
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 AOI execution timeout Ethernet commur}lcatlons was lost during
(12288) (10250) command execution, or the command
took too long to execute.
0x3000 0x280B Canr}ot execute instruction .becau.se of After any error has occurred,
previous error or ExtReset input in the SPEL_ ResetError must be executed.
(12288) (10251) .
controller is low.
0x3000 0x280C | Cannot execute instruction because of Check that Remote 1/0 and PLC Vendor
(12288) (10252) | invalid robot controller configuration. settings are correct in the robot controller.
0x3000 1 -9999 A robot controller error has occurred. See the section SPEL+ Error Messages in
(12288) ErrCode? is the robot controller error. the SPEL+ Language Reference manual.
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6. Error Codes
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