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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.

> Malfunctions caused by customers’ unauthorized disassembly.
3. 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.

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

TRADEMARK NOTATION IN THIS MANUAL

NOTICE

INQUIRIES

Microsoft® Windows® XP Operating system

Microsoft® Windows® Vista Operating system

Microsoft® Windows® 7 Operating system

Throughout this manual, Windows XP, Windows Vista, and Windows 7 refer to above
respective operating systems. In some cases, Windows refers generically to Windows XP,
Windows Vista, and Windows 7.

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.

Contact the following service center for robot repairs, inspections or adjustments.
If service center information is not indicated below, please contact the supplier office for
your region.

Please prepare the following items before you contact us.

-Your controller model and its serial number
-Your manipulator model and its serial number
-Software and its version in your robot system
-A description of the problem

SERVICE CENTER
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1. Introduction

1. Introduction
1.1 Welcome to EPSON RC+ 7.0

Welcome to the EPSON RC+ 7.0 Project Management and Development Environment.
EPSON RC+ 7.0 is used to develop application software for the EPSON RC620 Robot
Controller.

EPSON RC+ 7.0 features

Operable on Microsoft Windows XP, Windows Vista and Windows 7
Integrated application development environment

Communicates with the Controller by USB or Ethernet

Allows you to connect one computer with multiple Controllers

Multi simultaneous session

SPEL" programming language
A powerful, easy to use BASIC-like programming language that supports multi-tasking,
robot motion control, I/O control, and networking.

I/O systems including Digital 1/0 boards and Fieldbus I/O
TCP/IP and RS-232 communications

Background task
Controls entire system

Database access

Vision Guide option
Integrated vision robot guidance

RC+ API option
Enables you to control the system using standard Microsoft .NET programming
environments including Microsoft Visual Basic and Microsoft Visual C++.

Security option

Allows you to administrate all EPSON RC+ users on your system. It also includes
usage auditing, so you can track how many hours are spent using the system, and if
changes were made.

Conveyor Tracking option
Enables one or more robots to pick parts from moving conveyors using vision or
Sensors.

PG Motion System option
Allows you to use third party motors and drivers to control auxiliary equipment such as
XY tables, slides, etc.

ECP option
Supports CP motion relative to a fixed point.

GUI Builder option
Integrated GUI development tool

Force Sensing option
Allows a robot to use torque/force sensing and measurement
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1.2 System Overview

EPSON RC+ 7.0 software, which is installed to the computer connected to the robot
controller RC700, contains several components that enable you to control an entire robotic
work cell. EPSON RC+ 7.0 communicates with the controller using USB or Ethernet.

EPSON RC+ 7.0 and the Controller can be used in following environments:

Slave system The Controller is PLC or PC cell slave.
Application is developed with EPSON RC+ 7.0.

After saving the object code to the Controller, it does not need
to be connected to the computer.
The Controller is controlled by I/O or fieldbus.

Standalone system Controls the robot and peripheral equipment as the robot
controller.
EPSON RC+ 7.0 displays the simple operator window in
AUTO mode.

By using RC+ API option, .NET application can be controlled.

Offline development Program edition and project build can be checked on the offline
system PC.

Simulation system EPSON RC+ 7.0 on the PC which is connected to the
Controller can execute the program without the actual I/O or
robot by using the virtual I/O and dry run.

1.2.1 RC700 Controller

The RC700 Controller is a powerful robotic work cell controller that controls our SCARA
robots and 6-axis robots.

Controller features

Sophisticated yet achieving reliability and stability

e Built in Motion System
The motion drive system can control up to 6 axes simultaneously and 1 robot,
and can add drive units (to be added)

e Includes standard I/O

e Wide variety of options

For detailed information on the Controller, refer to the controller manual.

1.2.2 Software

EPSON RC+ 7.0 needs to be installed to your development PC. To communicate with the
Controller, the computer should support USB 1.1 / 2.0 or Ethernet communication.

You can purchase options with the product or add them later.

Using EPSON RC+ 7.0, you can develop application software for the SPEL+ language that
runs in the RC700 controller.

1.2.3 Simulator

Simulator functions enable easy robot motion check on your PC, which gives you
flexibility to consider the system layout, measure the operation time, and create the robot
programs.

They are useful in all the way from introduction stage of robot automation to launch of
robot system.

Simulator is supported by EPSON RC+ 7.0 Ver.7.0.0 or later as standard.

For details, refer to 8. Simulator.
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1.2.4 System Block Diagram

The following system block diagram shows methods for connecting a PC running EPSON
RC+ 7.0 to one or more controllers.

System 1: Connects the PC with one Controller using USB 1.1 or USB 2.0

PC

uSB

A

Robot Controller
RC700

System 2: Connects the PC with one Controller using Ethernet

PC

Ethernet

A

Robot Controller
RC700

System 3: Connects the PC with multiple Controllers using Ethernet

PC

A 4

A

Ethernet

A 4

Robot Controller 1
RC700

A

Robot Controller 2
RC700

A

Robot Controller 3
RC700
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1.3 Options

EPSON RC+ 7.0 enables the purchased Controller options.
Refer to 21. Installing Controller Options for details.

1.4 Precautions When Using Windows 7

Connecting development PC to Robot Controller using Ethernet

The robot controller does not support internet protocol version 6 (TCP/IPv6). When
connecting the development PC to the robot controller using the Ethernet, be sure to use
the internet protocol version 4 (TCP/IPv4).

Cannot find smart camera on the network using camera search
When the Network discovery is OFF, you cannot find the smart camera on the network
using the camera search. Make sure that the Network discovery is ON.

For details, refer to the EPSON RC+7.0 Option: Vision Guide 7.0 manual.
For Windows Vista

Set the Network discovery ON from [Control Panel]-[Network and Internet]-[Network
and Sharing Center] in Windows.

For Windows 7

Set the Network discovery ON from [Control Panel]-[Network and Internet]-[Network
and Sharing Center]-[Change advanced sharing settings] in Windows.

1.5 EPSON RC+ 5.x and 6.x Users

EPSON RC+ 7.0 is compatible with EPSON RC+ 5.x and 6.x for the operation and
language.

For EPSON RC+ 7.0, you can use all commands of EPSON RC+ 5.x and 6.x.
You can use the current numbers for the /O and communication port.

To enable the EPSON RC+ 5.x and 6.x project in EPSON RC+ 7.0 environment, convert
the project using [Project] menu-[Import].

With above conversion, the entire project will be copied by EPSON RC+ 7.0.
\EPSONRCS50\Project directory — \EpsonRC70\Project directory
\EPSONRC60\Project directory — \EpsonRC70\Project directory

1.6 EPSON RC+ 3.x and 4.x Users

EPSON RC+ 7.0 is compatible with EPSON RC+ 3.x and 4.x for the operation.

For EPSON RC+ 7.0, there are new commands added to SPEL" language. Though there
are also some commands deleted or amended, most commands are available.

To enable the project of EPSON RC+ 3.x or 4.x in EPSON RC+ 7.0 environment, convert
the project using [Project] menu-[Import].

With above conversion, the entire project will be copied by EPSON RC+ 7.0.
\EPSONRC\Project directory — \EpsonRC70\Project directory
Refer to Appendix A: Automatic Processing of Project Import for the details.
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1.7 SPEL for Windows Users

EPSON RC+ 7.0 is compatible with SPEL for Windows 1.x and 2.x for the operation.

For EPSON RC+ 7.0, there are many new commands added to SPEL" language, which
replaces SPEL. Also there are some commands deleted or amended.

To enable the project of SPEL for Windows 2.x in EPSON RC+ 7.0 environment, convert
the project using [Project] menu-[Import].

With above conversion, the file will be copied to a new directory or the program will
optionally be converted by EPSON RC+ 7.0.

Refer to Appendix A: Automatic Processing of Project Import for the details.

1.8 Documentation

All documentation is installed on the PC in PDF format.
To view manuals on the PC:
- Select [Manuals] from the [Help] menu in EPSON RC+ 7.0
- From Windows desktop, click <Start>-[Programs]-[EPSON RC+ 7.0]

Available manuals are shown in the table below.

Title Contents
EPSON RC+ 7.0 Users Guide Information for the entire system
SPEL" Language Reference Information for the SPEL" Language

Vision Guide 7.0
Vision Guide 7.0 reference

RC+ APL7.0 Information for options

GUI Builder 7.0

Fieldbus 10

PG Motion System

Remote Control Reference Information for Remote I/O control extended

function
Information for the purchased robot
Each series has its own manual

Manipulator manual

Controller manual Information for the purchased robot
Safety & Installation Information for %nstalling the robot system safely
Paper manual will come with the product
NOTE The “NOTE” sections describe important information to be
N followed for operating the Robot system.
TP The "TIP" sections describe hints for easier or alternative
& operations.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 5



2. Safety

2. Safet

2.1 Overview

This chapter describes the important safety requirements for robotic systems using EPSON
RC+ 7.0 and the RC700 Controller.

Installation of robots and robotic equipment should only be performed by qualified
personnel in accordance with national and local codes. Please read and understand this
entire chapter before using your EPSON RC+ 7.0 system.

Safety is the most important consideration when designing and operating any robotic
system.

In this manual, important matters are shown with the symbols below.

Each symbol has following meanings.

This symbol indicates that a danger of possible serious injury or
death exists if the associated instructions are not followed

WARNING properly.

This symbol indicates that a danger of possible harm to people

>

caused by electric shock exists if the associated instructions are

WARNING not followed properly.
This symbol indicates that a danger of possible harm to people or
physical damage to equipment and facilities exists if the

CAUTION associated instructions are not followed properly.

2.2 Definitions
2.2.1 Robot Power

The status of robot power is explained below in terms of restriction to operation:
Operation-prohibited status: Robot cannot be operated.

Restricted (low power) status: Robot can operate at low speed and low torque.
Unrestricted (high power) status:  Robot can operate without restriction.

The robot will not operate regardless of the control actions taken by the operator when in
the operation-prohibited state. During operation, when the safeguard circuit opens, the
system will switch to operation-prohibited state.

The robot will operate at low speed and torque in the restricted state (low power). In the
unrestricted state (high power), the robot will operate at the programmed speed and torque.

In the event that the robot should make an unexpected movement, the restricted state (low
power) decreases operating speed allowing the operator to avoid danger. The torque is
also decreased to minimize serious injury to the operator should one be struck by the robot.
The maximum values of the decreased speed and torque are set according to the robot used
and cannot be changed by the user.

As a safety precaution the initial power state of the robot will be set to either the restricted
(low power) state or the operation-prohibited state. The system will not change to the
unrestricted (high power) state if the appropriate procedures are not followed.
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When the system is in restricted (low power) state or operation-prohibited state, a single
failure will not cause a runaway action that surpasses the assigned speed or torque decrease.
This is due to the multi-protect circuit and mutual monitoring circuit in the control system.

2.2.2 Safeguard

To ensure safe operation of the robotic work cell, you must install a safety system using
safety doors, light curtains, safety floor mats, etc.

AN

WARNING

There is a safeguard input circuit in the EMERGENCY connector on the controller that
connects with the safety device interlock switch. In order to protect those working with
the robot be sure that the interlock switch is connected and working properly.

If a closed safeguard is open during robot motion, the robot stops immediately and enters
pause state. All robot motors are turned off. The descriptions below explain how the
safeguard input works.

Safeguard closed: The safeguard input is turned ON. The robot can automatically
operate in unrestricted (high power) state.

Safeguard open:  The safeguard input is turned OFF, and the interlock function
operates. The robot stops immediately, motors are turned off, and
further operation is impossible until either the safeguard is closed or
Teach or TEST mode is turned ON and the enable circuit is engaged.

For further details on the safeguard and interlock, refer to 2.4 Installation and Design
Precautions later in this chapter. For detailed wiring instructions, refer to the RC700
Robot Controller manual, Setup & Operation: 8. EMERGENCY.

2.2.3 Operation Modes

The operation mode is defined as the single control point for the controller, therefore you
cannot use more than one operation mode at the same time.

There are four operation modes for the controller: AUTO, PROGRAM, TEACH, and
TEST.

- AUTO operation modes allow you to execute programs in the controller when the
safeguard is closed.

-PROGRAM operation mode allows you to execute and debug programs when the
safeguard is closed.

- TEACH operation mode allows you to jog and teach the robot at slow speed while inside
the safeguarded area.

- TEST operation mode allows you to execute a program at slow speed while the safeguard
is opened.

2.2.4 Start Mode
The Start mode specifies the operation mode for EPSON RC+ 7.0 when it starts.
You can set the EPSON RC+ 7.0 to start in AUTO or PROGRAM mode.

For information on how to change the start mode, refer to 4. Operation.
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2.2.5 Changing Operation Mode

You can change from AUTO operation mode or PROGRAM operation mode to TEACH
mode by setting the mode selector key switch on the Teach Pendant to the TEACH
position.

When the mode selector key switch is changed back to AUTO, the operation mode is
returned to previous operation mode (AUTO or PROGRAM).

The AUTO operation mode can be changed to PROGRAM mode during the EPSON RC+
7.0 startup sequence. A password can be used to allow only certain personnel to change
the startup operation mode.

When EPSON RC+ 7.0 starts in AUTO operation mode, the AUTO operation mode cannot
be changed to PROGRAM operation mode after the system has started. To change the
operation mode, restart the system and log into PROGRAM mode, then set the start mode
again and restart EPSON RC+ 7.0.

For more information, refer to 4. Operation.

To change to TEST operation mode, switch the mode selector on the Teach Pendant to
TEACH, and then select Function key F1: Test Mode.

For more information, refer to RC700 option Teach Pendant TPl maunal, 4. Operation
Mode (TEACH/AUTO/TEST).

2.2.6 Emergency Stop

The controller is equipped with an emergency stop input terminal. If the normally closed
emergency stop circuit is broken, the power supplied to all motors will be shut off (and
enter servo-free status) and the robot will be stopped by dynamic braking.

AN

CAUTION

The path that the robot will follow from the time the emergency stop switch is pressed
until the device stops, as well as the stop position itself, cannot be positively determined.
In many cases, the stop position will not exceed the target position for the operation prior
the emergency stop. Depending on the robot’s loading condition and operation speed,
overruns are inevitable. Taking this into consideration, be sure the layout for the
peripheral equipment includes extra space.

For detailed wiring instructions, refer to the RC700 Robot Controller manual, Setup &
Operation: 8. EMERGENCY.

2.2.7 Teach Control Device

Operators can use the TP1 teach pendant to operate the robot in the TEACH or TEST
operation mode.

Refer to the RC700 option Teach Pendant TP1 manual for operation instructions.
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2.3 Safety-related Requirements

Specific tolerances and operating conditions for safety are contained in the manuals for the
robot, controller and other devices. Be sure to read those manuals as well.

For the installation and operation of the robot system, be sure to comply with the
applicable local and national regulations.

Robot systems safety standards and other examples are given in this chapter. Therefore, to
ensure that safety measures are complete, please refer to the other standards listed as well.

(Note: The following is only a partial list of the necessary safety standards.)

ENISO10218-1
ENISO 12100-1
ENISO 12100-2
ENISO 13849-1
EN 60204-1

EN55011

EN61000-6-2

ANSI/RIA R15.06

UL specification

Robots for industrial environments -Safety requirements-Part 1:
Robot

Safety of machinery - Basic concepts, general principles for design
- Part 1: Basic terminology, methodology

Safety of machinery - Basic concepts, general principles for design
- Part 2: Technical principles

Safety of machinery — Safety — related parts of control systems —
Part 1: General principles for design

Safety of machinery - Electrical equipment of machines - Part 1:
General requirements

Industrial, scientific and medical (ISM) radio-frequency equipment
- Electromagnetic disturbance characteristics - Limits and methods
of measurement

Electromagnetic compatibility (EMC) -- Part 6-2: Generic
standards - Immunity for industrial environments

American National Standard for Industrial Robots and Robot
Systems — Safety Requirements

Compatibility assessment of the UL-compliant model is performed according to the

following standards.

UL1740 (Third Edition, Dated December 7, 2007)

ANSI/RIA R15.06-1999

NFPA 79 (2007 Edition)

CSAJ/CAN Z434-03 (February 2003)

CE Marking — Machinery Directive, Low Voltage Directive, EMC Directive
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2.4 Installation and Design Precautions
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2.4.1 Designing a Safe Robot System

It is important to operate robots safely. It is also important for robot users to give careful
consideration to the safety of the overall robot system design.

This section summarizes the minimum conditions that should be observed when using
EPSON robots in your robot systems.

Please design and manufacture robot systems in accordance with the principles described
in this and the following sections.

Environmental Conditions

Carefully observe the conditions for installing robots and robot systems that are listed in
the “Environmental Conditions” tables included in the manuals for all equipment used in
the system.

System Layout

When designing the layout for a robot system, carefully consider the possibility of error
between robots and peripheral equipment. Emergency stops require particular attention,
since a robot will stop after following a path that is different from its normal movement
path. The layout design should provide enough margins for safety. Refer to the manuals
for each robot, and ensure that the layout secures ample space for maintenance and
inspection work.

When designing a robot system to restrict the area of motion of the robots, do so in
accordance with the methods described in each manipulator manual. Utilize both software
and mechanical stops as measures to restrict motion.

Install the emergency stop switch at a location near the operation unit for the robot system
where the operator can easily press and hold it in an emergency.

Do not install the controller at a location where water or other liquids can leak inside the
controller. In addition, never use liquids to clean the controller.

Disabling Power to the System using lock out / tag out

The power connection for the robot controller should be such that it can be locked and
tagged in the off position to prevent anyone from turning on power while someone else is
in the safeguarded area. For further details, refer to the section Procedure of
Lockout/Tagout in the chapter Safety Precautions in the controller manual.

End Effector Design
Provide wiring and piping that will prevent the robot end effector from releasing the object
held (the work piece) when the robot system power is shut off.

Design the robot end effector such that its weight and moment of inertia do not exceed the
allowable limits. Use of values that exceed the allowable limits can subject the robot to
excessive loads. This will not only shorten the service life of the robot but can lead to
unexpectedly dangerous situations due to additional external forces applied to the end
effector and the work piece.

Design the size of the end effector with care, since the robot body and robot end effector
can interfere with each other.
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Peripheral Equipment Design

When designing equipment that removes and supplies parts and materials to the robot
system, ensure that the design provides the operator with sufficient safety. If there is a
need to remove and supply materials without stopping the robot, install a shuttle device or
take other measures to ensure that the operator does not need to enter a potentially
dangerous zone.

Ensure that an interruption to the power supply (power shutoff) of peripheral equipment
does not lead to a dangerous situation. Take measures that not only prevent a work piece
held from being released as mentioned in “End effector Design” but that also ensure
peripheral equipment other than the robots can stop safely. Verify equipment safety to
ensure that, when the power shuts off, the area is safe.

Remote Control

To prevent operation by remote control from being dangerous, start signals from the
remote controller are allowed only when the control device is set to REMOTE, TEACH
mode is OFF, and the system is configured to accept remote signals. Also when remote is
valid, motion command execution and I/O output are available only from remote. For the
safety of the overall system, however, safety measures are needed to eliminate the risks
associated with the start-up and shutdown of peripheral equipment by remote control.

Emergency Stop

Each robot system needs equipment that will allow the operator to immediately stop the
system’s operation. Install an emergency stop device that utilizes emergency stop input
from the controller and all other equipment.

During an emergency stop, the power that is supplied to the motor driving the robot is shut
off, and the robot is stopped by dynamic braking.

The emergency stop circuit should also remove power from all external components that
must be turned off during an emergency. Do not assume that the robot controller will turn
off all outputs if configured to. For example, if an I/O card is faulty, the controller cannot
turn off a component connected to an output. The emergency stop on the controller is
hardwired to remove motor power from the robot, but not external power supplies.

Do not press the Emergency Stop switch unnecessarily while the Robot is operating.
Pressing the switch during the operation makes the brakes work. This will shorten the life
of the brakes due to the worn friction plates.

Normal brake life cycle: About 2 years (when the brakes are used 100 times/day)

Before using the Emergency Stop switch, be aware of the followings.

- The Emergency Stop (E-STOP) switch should be used to stop the Robot only in case
of emergencies.

- To stop the Robot operating the program except in emergency, use Pause (halt) or
STOP (program stop) commands, or release the Safeguard system. Pause and STOP
commands do not turn OFF the motors. Therefore, the brake does not function.
Releasing the Safeguard system stops the Robot with a quick pause, and makes the
brakes work. Pushing the Emergency Stop switch (E-STOP) turns OFF the motors
and makes the brakes work. The brakes lock while the Robot is operating.

- For the Safeguard system, do not use the circuit for E-STOP.

For details of the Safeguard system, refer to the following manuals.
Safety and Installation 2.6 Connection to EMERGENCY Connector
To check brake problems, refer to the following manuals.
Manipulator Manual Maintenance 2.2.2 Inspection While the Power is ON
(Robot is operating)
Safety and Installation 5.2 Inspection Point - Inspection While the
Power is ON (Robot is operating)
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Safeguard System
To ensure safety, a safeguard system should be installed for the robot system.

When installing the safeguard system, strictly observe the following points:

Refer to each manipulator manual, and install the safeguard system outside the maximum
space. Carefully consider the size of the end effector and the work pieces to be held so that
there will be no error between the moving parts and the safeguard system.

Manufacture the safeguard system to withstand calculated external forces (forces that will
be added during operation and forces from the surrounding environment).

When designing the safeguard system, make sure that it is free of sharp corners and
projections, and that the safeguard system itself is not a hazard.

Make sure that the safeguard system can only be removed by using a tool.

There are several types of safeguard devices, including safety doors, safety barriers, light
curtains, safety gates, and safety floor mats. Install the interlocking function in the
safeguard device. The safeguard interlock must be installed so that the safeguard interlock
is forced to work in case of a device failure or other unexpected accident. For example,
when using a door with a switch as the interlock, do not rely on the switch’s own spring
force to open the contact. The contact mechanism must open immediately in case of an
accident.

Connect the interlock switch to the safeguard input of the drive unit’s EMERGENCY
connector. The safeguard input informs the robot controller that an operator may be inside
the safeguard area. When the safeguard input is activated, the robot stops immediately and
enters pause status, as well as either operation-prohibited status or restricted status (low
power status).

Make sure not to enter the safeguarded area except through the point where the safeguard
interlock is installed.

The safeguard interlock must be installed so that it can maintain a safe condition until the
interlock is released on purpose once it initiates. The latch-release input is provided for the
EMERGENCY connector on the Controller to release the latch condition of the safeguard
interlock. The latch release switch of the safeguard interlock must be installed outside of
the safeguarded area and wired to the latch-release input.

It is dangerous to allow someone else to release the safeguard interlock by mistake while
the operator is working inside the safeguarded area. To protect the operator working inside
the safeguarded area, take measures to lock out and tag out the latch-release switch.

Presence Sensing Device

The above mentioned safeguard interlock is a type of presence sensing device, since it
indicates the possibility of somebody being inside the safeguard system. When separately
installing a presence sensing device, however, perform a satisfactory risk assessment and
pay thorough attention to its dependability.

Here are precautions that should be noted:

- Design the system so that when the presence sensing device is not activated or a
dangerous situation still exists that no personnel can go inside the safeguard area or place
their hands inside it.

- Design the presence sensing device so that regardless of the situation the system operates
safely.

- If the robot stops operating when the presence sensing device is activated, it is necessary
to ensure that it does not start again until the detected object has been removed. Make
sure that the robot cannot automatically restart.
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Resetting the Safeguard

Ensure that the robot system can only be restarted through careful operation from outside
the safeguarded system. The robot will never restart simply by resetting the safeguard
interlock switch. Apply this concept to the interlock gates and presence sensing devices
for the entire system.

Robot Operation Panel
The robot operation panel must not be located inside of the robot work envelope / workcell.
Ensure that the robot system can be operated from outside of the safeguard.

2.4.2 Robot System Installation, Start-up, and Testing

Installation
When installing the robot and robot system, follow the instructions contained in each of the
robot and robot system manuals.

Start-up and Functional Testing
If the safeguard system is not ready at the time of start-up and functional testing, specify an
area to install the safeguard system (as a temporary measure) and then begin.

During start-up and functional testing, do not allow workers inside the safeguarded area
until the safeguard function is activated.

Before start-up and functional testing, carefully read the related manuals and obtain a good
understanding of safety-related precautions.

Before supplying the robot and robot system with power for the first time, verify the items
listed below.

Items to check before supplying with power
- Prescribed bolts are securely tightened to the robot.

- Electrical connections are set up correctly, and power supply conditions (including
voltage, frequency, and error level) are within the specified range.

- Compressed air source (if applicable) is properly connected.
- Peripheral devices are properly connected.
- Safety device is equipped with an interlock switch, and it functions properly.

- Operating environment conditions conform to the conditions specified in the robot and
controller manuals.

Items to check after supplying with power
- Start/stop, mode selection, and other functions work properly.

- Moving axes operate normally, and that the area of motion is limited as stipulated in the
specifications.

- Emergency stop circuit functions correctly.

- Power supply can be shut off.

- Teach operation mode is functioning properly.

- Safety device and interlock switch function correctly.

- Other safeguards (if applicable) are installed correctly in their prescribed locations.
- Robot operates accurately in restricted status (low power status).

- Robot operates properly under rated loads and at maximum speed.
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Restarting after a Change
When restarting the robot system after its hardware or software has been corrected or
serviced, strictly observe the following:

- Before supplying the system with power, check the locations where the hardware was
modified.

- Test the functions of the robot system to make sure that it operates correctly.
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2.5 Precautions regarding Robot Operation

2.5.1 General Precautions
Before operation, become familiar with the location of all emergency stop switches.

During an emergency, always press the nearest emergency stop switch. There should
never be any emergency stop switches in the system that do not operate.

After an emergency, do not restore the emergency stop circuit until it has been determined
that the entire system is safe to restart.

If your robot is a 6-axis type, record the pulse values of the reference points used for the
calibration. For details, refer to the 6-axis Manipulator manual, Setup & Operation: 3.6
Setting the Reference Points for Calibration.

2.5.2 Automatic Operation

Ensure that system automatic operation is enabled only while the following requirements
are being met:

- Emergency stop switches are installed in the prescribed location and operate correctly.
- No personnel are inside the safeguarded area of the system.

- Safety procedures that are established separately for the robot system (if applicable) are
being followed.

2.5.3 Teaching Robot Points

If possible, teaching should be performed with no personnel inside the safeguarded area.

Teach mode can be used to allow the robot to be jogged or moved at slow speed when the
safeguard is open. Before going inside the safeguarded area, robot operators that need to
move the robot under servo control must switch Teach mode to ON by using the mode
selector key switch of the teach pendant. Operators then carry the teach pendant while
inside the safeguarded area. As a result, the operation mode cannot be changed from
outside the safeguarded system while somebody is inside the safeguarded area.

Auto Mode and Program Mode

With the safeguard circuit open, the robot motors will be turned off and the robot cannot be
jogged under power. However, the robot can be moved by hand to a position with the
safeguard circuit open and the position can then be taught.

Teach Mode

The robot can be jogged or moved at slow speed as long as the three position enable (dead
man) switch is engaged.

Please observe the following guidelines for teaching points:

- Robot operators must receive training that utilizes the same type of robot. Before
teaching, the operator should be thoroughly familiar with teaching procedures.

- Before teaching, remove all errors and malfunctions.

- Before the robot operator goes inside the safeguard system, confirm that the robot motors
go off when the safeguard is open and that emergency stop switches are functioning
correctly.

- The robot operator should visually check the robot system and safeguard system interior
to ensure that there are no potential hazards.

- Design the system in such a way that prevents the overall robot system from being started
up from any location while the operator is inside the safeguarded area.
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- If there is a possibility of a dangerous situation arising from the operation of a device
other than the robot, such as an actuator, take steps to prevent such operation or ensure
that these devices can only be controlled by the teaching operator.

2.5.4 Return to Automatic Operation

If there are safety devices that have been temporarily disabled for system inspection or
other reasons, always return them to their original status before restarting automatic
operation.

2.5.5 Program Verification

If it is necessary to verify a program on the EPSON RC+ 7.0 while the system is in
unrestricted (high power) status, first make sure that no personnel are inside the
safeguarded area.

If it is necessary to verify a program on Teach Pendant TP1 (TEST operation mode),
follow the rules below.

- An operator must receive training about the robot of the same type. Program
verification should be done after the operator has a thorough knowledge about the

operation procedure of TEST operation mode.
- Remove all obstacles and failures before the program verification.

- An operator should check that the Motor is turned OFF when the safeguard is opened,
and check if the Emergency Stop switch functions properly before entering inside the
safeguard.

- An operator should check the possibility of risk by checking the robot system and
inside of the safeguard visually.

- If someone is inside the safeguard, do not allow the whole robot system to be controlled

to start operation from outside.

- If there is a possibility that operation of equipment other than the robot, such as an
actuator, may cause danger, do not allow the operation of equipment, or allow only the

program verifier to control the equipment.

2.5.6 Troubleshooting

Troubleshoot from outside the safeguard system. If that is not possible, strictly observe the
requirements below.

- Operators responsible for troubleshooting should be trained and qualified to perform such
work.

- Establish work safety procedures to minimize the danger that operators inside the
safeguard system will be exposed to.

2.5.7 Maintenance

In order to keep the robot and robot system operating safely, maintenance (and inspection)
is important. Adequately trained personnel should perform the procedures required to do
the maintenance work safely. Make sure that maintenance is performed according to the
instructions in the robot and controller manuals (maintenance editions).

If maintenance is required inside the safeguarded area, take the following precautions:
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- Shut off the power supply using lockout / tagout to prevent anyone from turning ON the
robot power supply by mistake. For further details, refer to the section Procedure of
Lockout/Tagout in the chapter Safety Precautions in the controller manual.

- If the robot system power supply cannot be shut off, strictly observe the following:

(1) Visually inspect the robot system to ensure that there are no conditions that could lead
to a malfunction.

(2) If it is discovered that the robot system is damaged or malfunctioning, perform the
required repairs and retest it before allowing the operator to go inside the safeguard
system.

- Grant full control of the robot and robot system to those performing maintenance and/or
repairs inside the safeguard system.

- Ensure that the robot system does not respond to any remote control devices.
- Ensure that all emergency stop devices are functioning correctly.

- Before starting the robot system in automatic operation, return all temporarily disabled
safety devices to their original enabled status.

- Do not use tweezers or other metal tools to aid in battery replacement. This could cause a
battery short. Replace a battery using only the specified type and be careful to observe
the polarity of the battery.

2.5.8 Backup of Projects and Controller

After a project has been created or edited, or after system data including robot parameters
has been edited, the project and controller files should be copied and stored in media other
than the hard disk on the PC (e.g. USB memory key). Keep the backup media in a safe
place in case of damaged data on the hard disk

To backup, select [Controller] from the EPSON RC+ 7.0 [Tools] menu and execute
Backup Controller. Refer to the section 5./1.8 EPSON RC+ 7.0 GUI - Controller
Command (Tools Menu).

Backup Controller is a function to backup both the project and the controller.

To backup only the project data, select [Copy] from the [Project] menu. Refer to the
section 5.9.10 EPSON RC+ 7.0 GUI - Copy Command (Project Menu,).

AN

CAUTION

If your system cannot be restored by Restore Controller, you must restore robot
calibration parameters (Hofs, CalPls) before operating the robot. If you fail to do so, the
robot will move to incorrect positions.
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2.6 End User Instruction Manual

Be sure that the robot system instruction manual supplies a list of all the equipment
included in the system (such as the robots, associated equipment, and safety devices) as
well as a description of how to use each.

Be sure to provide the following in the manual:

- An easy to follow explanation of the robot system and how to install it, as well as a step
by step summary of the system installation and external power supply connections.

- A description of all hazards and how to avoid them.

- A description (including interconnection diagrams) of the safety devices, interacting

functions, and safeguard’s interlocking function against hazardous conditions, in
particular, the safeguard’s interlocking function for devices installed to perform
interactively.

- Precise instructions regarding usage of the system.

2.7 End User Training

Be sure those in charge of safety management confirm that the operators who program,
operate, and maintain the robot and robot system obtain proper training and have the
expertise to conduct the work safely.

Training should include at least the following:

- Study of regulation safety procedures, and safety-related recommendations by robot
manufacturers and system designers.

- Clear explanation of the work involved.

- Description of all control equipment required for the work and their functions.
- Explanation of potential hazards involved in the work.

- Work safety procedures and specific methods of avoiding potential hazards.

- Safety device and interlock function testing and confirmation methods are working
properly.
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3. Getting Started

This chapter contains instructions for setting up and using EPSON RC+ 7.0. 1t is
recommended that first time users first read the preceding Safety chapter, then read
through this chapter to get more familiar with the system.

Contents
- Hardware Installation
- Software Installation

- Windows Security Administration

3.1 Hardware Installation

EPSON RC+ 7.0 is used with the RC700 Controller. You need to install the controller and
robot before you can use EPSON RC+ 7.0 to develop and run SPEL+ applications.

You need to prepare the PC which has Windows which can run the EPSON RC+7.0, and
which can connect with the Controller using USB or Ethernet.

The Controller comes pre-configured at the factory. For instructions on installation, refer
to the RC700 Controller manual.

3.2 Software Installation

EPSON RC+ 7.0 should be installed to the PC with Windows. For details of adding the
options, version upgrade, and re-installation, refer to Appendix B: EPSON RC+ 7.0
Software.

3.4 Windows Security Administration

Users need Administrator rights to use the EPSON RC+. Other users such as Power User,
Limited User, Guest User cannot use EPSON RC+.

To provide security within the EPSON RC+ environment, a Security software option is
available. This option allows you to manage EPSON RC+ users and audit development
activity. Refer to /5. Security for details.
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4. Operation

This chapter contains instructions for operation of the EPSON RC+ 7.0 system. The main
topics are:

- System Power Up Procedure

- Starting EPSON RC+ 7.0

- System Shutdown Procedure

- Writing your first program

4 1 System Power Up Procedure

Follow this procedure to power up the system:

1. Ensure that all safeguards are in place and that all personnel are clear of the equipment.
2. Apply power to the Controller, monitor, and I/O devices.

3. Start the EPSON RC+ 7.0 software on the PC, if the PC is used in the system.

4.2 Starting EPSON RC+ 7.0

NOTE

There are three ways to start EPSON RC+ 7.0. You can also configure the mode that
EPSON RC+ 7.0 starts in.

Start Method 1
1. Double click on the EPSON RC+ 7.0 robot icon located on the Windows desktop.
Start Method 2

1. Click the Windows <Start> button.
2. Select the EPSON RC+ 7.0 [Program] group.
3. Select [EPSON RC+ 7.0]-[EPSON RC+ 7.0].

Start Method 3

Configure EPSON RC+ 7.0 to start automatically after Windows starts.
For details, refer to 4.2.7 Auto Start.

When using the RC+ API option, you do not need to start EPSON RC+ 7.0. The library
provided with RC+ API will load EPSON RC+ 7.0 into your .NET application process
automatically.

4.2.1 Startup Sequence

When EPSON RC+ 7.0 starts, it reads initial settings for the current user and local system
from the Windows registry.

The startup sequence depends on the following two factors:
a. Control device

b. Independent mode

When start mode is other than Independent mode
(Any control device)

If there is no project file specified in the startup command line, the last-opened project will
be opened.

If the start mode is Auto, the [Start Mode] dialog will be displayed (see 4.2.4 Start Mode
Dialog).

If the start mode is Program, the EPSON RC+ 7.0 GUI will be displayed.
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When start mode is Independent mode
(Control device : Remote)

If there is no project file specified in the startup command line, the last-opened project will
be opened as read only.

If tasks are currently running, EPSON RC+ 7.0 will prompt to enter Monitor Mode.

If no tasks are currently running, a dialog below will be displayed.

The control device is 'Remate A0\

Yihat do vou want to do?

®§Leave the contraller in Auto mode, T just :
iwant to monitor operation. H

O Switch the contraller to Proeram mode, T
want to edit and debue programs.

Cooperative mode and Independent mode
The RC700 robot controller consists of the following two parts.

Real Part : Controls the SPEL" program (Specialized for the real time control)
Windows Part  : Controls the Windows applications (GUI)

The main function of the robot can be run by Real Part and some functions of the
controller uses the connected Windows Part (See below).

Function RC+ Enabled PC Enabled
Vision Guide PC file
Detail of (Frame Grabber) PC RS-232C
available function RC+ API option Database access
Fieldbus master DLL calling

Real Part and connected Windows Part are started up separately at the each timing.

To operate the robot system without problem, you should synchronize these two parts. At
the shipment of the Robot Controller RC700, the Independent mode which these parts
operate individually is applied.

NOTE According to the design of robot system, it may not need to synchronize Real Part and
& connected Windows Part. In this case, change to Cooperative mode.
For the instructions of this settings, see the section below How fo set the Cooperative mode.

When the controller is in Cooperative mode, it has to wait until both of Real Part and
connected Windows Part can start up without failure.

Meanwhile, the seven-segment LED (SSD) on the front surface of the controller displays
as below:

It repeats displaying and alternately.

Then, it also has to wait until connected Windows part is ready and RC+ 7.0 can start up
without failure.
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The table below shows the startup sequence when the controller is in Cooperative mode:

Seven-segment display

Console
instruction

Background task

(1) Power ON - Not available Not started yet
No display
(2) Real Part starts up Repeats and Not available Not started yet
— | alternately.
3) :::rlig?l‘gs part Repeats and Not available Not started yet
— | alternately.
(4) RC+ starts up — Available Already started
Blinking

(Includes the startup of the Operator Window and RC+ API application)

The table below shows the startup sequence when the controller is in Independent mode:

: Console
Seven-segment display instruction Background task
(1) Power ON - Not available Not started yet
No display
(2) Real Part starts up . Available *1 Already started
Blinking
(3) Windows part — Available *] Running
starts up Blinking
(4) RC+ starts up . Available Running
Blinking

*1 When the control device is “PC”:
It waits the command execution from the Operator Window or RC+ API application.
When the control device is other than “PC”:
(2) At Real Part starts up, Remote function becomes enable and starts operating.

NOTE

&

When the controller is in Cooperative mode, the state does not back to wait for the RC+
connection even after RC+ shutdown. Also when the control device is other than “PC”,

you need to be careful during the RC+ shutdown because the remote command is still

executable.
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How to set the Cooperative mode
(1) Select [Setup]-[System Configuration] from the main menu and displays the [System

Configuration] dialog box as shown below.

(2) Select [SPEL Controller Board]-[Preferences].

K System CGonfigeuration

Controller Preferences

6)
= Gontraller
General = soaga i i
k : [+] Outputs off during emergency stop A
g;r}ZE:r::telon ; Allow motion with one or more joints free (4) |::>
SOt % [v] Walk stops for output commands
s R ™I(g) [Elon |
) Teiite 000t [] Virtual IO =)
= Hg;;e Oountpruols Z Ihclude project files when status exported
::-RSESZ [ ] Safeguard open stops all tasks |
% ToP A TP LN [+] Auto safeguard position recovery | e
& Securit (3) I:“/ Z‘ Independent mode |
) Iy b [ ] Clear globals when Main: function started
i lssn [[] Enable backeround tasks
[[] Enable advanced task commands
[] Enable GF - FTF connection when GF is on |
[] futo LM {Least Joint Mation? |
[ | Dizable point flagz check |
4 +ff when Enable b w ||

(3) Uncheck the [Independent mode] checkbox.
(4) Click <Apply> button.
(5) Click the <Close> button.

4.2.2 Startup Configuration

To configure startup, select [System Configuration] from the [Setup] menu. The [Startup]
section has pages for Start Mode, Auto Start, and Windows Login.

4.2.3 Start Mode
This page has settings for the EPSON RC+ 7.0 start mode.

IH System Gonfiguration

T T Starl MUdE
=) Starh
¥ Ein Wade
Auto Start
Windaws Login
- Gontraller
Security
r:_J‘ Wision O Auto
() Program
There are two start modes:
Auto This mode starts the system and displays the Operator Window.

Program  This mode allows you to develop your projects. This is the default startup
mode.
Use the <Password> button to change the start mode password.
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NOTE

4.2.4 Start Mode Dialog

When the start mode is set for Auto, then a dialog is displayed at start up that allows you to
change the startup mode using a password. After a few seconds, if the <Change To
Program Mode> button has not been clicked, the system will initialize and the Operator
Window will be displayed.

You can disable this startup dialog using command line options described later in this
section, 4.2.10 Command Line Options.

EPSON
RC+ 7.0
Auto Mode

Control Device: Remote 1fO

Starting in b zeconds

| Chanee To Proeram Mode J l Abort ]

If you click the <Change To Program Mode> button, another dialog will be displayed, as
shown below:

Ghanee To Proeram Mode EJ

Enter Passward:

[ 0K ] [ Cancel I

To change to Program mode, you must supply the password and click <OK>, or you can
abort startup all together by clicking <Cancel>.

This allows authorized personnel to enter Program mode temporarily to make changes or
adjustments.

When you change to PROGRAM mode from this dialog, it is only temporary. The next
time EPSON RC+ 7.0 runs, the original start mode setting will be used.

4.2.5 Start Mode: Program

Program mode is the default start mode. This is the EPSON RC+ 7.0 development
environment, from which you can:

- Create / edit projects.
- Configure the controller and set preferences.

- Run and debug programs.
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4.2.6 Start Mode: Auto

Auto mode displays the Operator Window. The Operator Window is configured according
to the settings in [Project]-[Properties].

The Auto mode is set by the control device as follows:

Control Device Description
PC The Operator Window can be used as a simple operator interface for
production.
Remote I/O
The Operator window is displayed with no operator buttons to allow any
Remote Ethernet diagnostic messages to be viewed.
Remote RS232

4.2.7 Auto Start

You can configure EPSON RC+ 7.0 to automatically start when Windows starts.

From [Setup]-[System Configuration]-[Auto Start] page, set the [Start EPSON RC+ 7.0
after Windows start] check box.

In addition, if you set the checkbox above, you can specify EPSON RC+ 7.0 command line
options (/auto, /nosplash, etc.) in the [Command line options] text box. Refer to the
section 4.2.10 Command Line Options.

If the startup mode is Auto, you can also specify if the main function should automatically
be started after a delay by checking the [Auto start SPEL+ program in ## seconds] check
box. During the delay, the operator can click Stop to abort the automatic startup.

When using auto start, ensure that your application can automatically start safely and
NOTE  inform operators how to abort the startup.

U System Configuration

1 Auto Start

[#=
Start Mode Elos

Auto Start
Windows Login
- Contraller Apply
';:I \Sf?sCiLolrn‘ty [] iStart EPSOR R Y0 after Windows start

Command ling options:

[] Aute start SPEL+ program \r'lU _ zeconds
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4.2.8 Using Monitor Mode

Monitor Mode allows you to monitor operation of the controller. In Monitor Mode, you
can do the following:

- View print output on the Run window
- Monitor I/O status using the I/O Monitor.
- Monitor task status using the Task Manager.

- Monitor variable values using Display Variables.

To enter the monitor mode, follow the steps below.

When control device is remote and independent mode is on
1. Start the EPSON RC+ 7.0.

2. If tasks are running, you will be prompted to connect and monitor operation.
If tasks are not running, you will be prompted to connect in monitor mode, or switch
to the Program mode.

4.2.9 Windows Login

You can configure automatic Windows login from EPSON RC+ 7.0. In [Setup]-[System
Configuration]-[Startup]-[Windows Login] page, check the [Enable windows auto login]
check box. Then, enter the name and password of the user logging in. Optionally, you can
supply a domain, if required.

However, you must have the authority of Windows Administrator to set login parameters.
To configure automatic Windows login from EPSON RC+ 7.0, you must reboot the system
the first time. After the reboot, Windows login will be automatic.

L System Configuration

1 Windows Login

Ster Mock

| = Startup
Auto Start
Windows Login
- Controller
[ Security Enable windows auto login

User Name: [operator] |
Bassword:  [#4| |

Domain: [ |
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NOTE

4.2.10 Command Line Options
Refer to 4.2.11 Using Command Line Options to see how to use the command line options.

There are command line options for EPSON RC+ 7.0 that provide the following functions:

Starting EPSON RC+ 7.0 for a specific project
When you start EPSON RC+ 7.0, you can optionally specify a project name in the
command line.

ERC70.EXE [drive:project name]
drive:project_ name The drive letter and name of a project. The name can include a
subfolder of the \EpsonRC70\Projects directory.

Example

Open project myapp on drive C: at startup:

ERC70.EXE c:myapp

Change the EPSON RC+ 7.0 startup mode

You can select the startup mode and override the startup dialog using command line
options.

To start in Program mode (no password required)

ERC70.EXE /PROG
To start in Auto mode

ERC70.EXE /AUTO
Use these command line options to override and hide the startup dialog and open the
Operator Window directly.

If only the AUTO flag is supplied and the control device is PC, EPSON RC+ 7.0 will open
the project from the last session and display the operator window. EPSON RC+ 7.0 will
only be visible in the Windows Task Manager. When the operator window is closed,
EPSON RC+ 7.0 will be terminated.

When the control device is PC, you cannot close the operator window while tasks are
running.

Example

Open project myapp on drive C and display the operator window:

ERC70.EXE c:myapp /AUTO

The Controller should be ON before starting EPSON RC+ 7.0 with the /AUTO command
line option. If EPSON RC+ 7.0 cannot communicate with the controller, then an error
message will be displayed with a retry button.

For more details, see 7.6 Operator Window.

Login
You can automatically login from the command line if you are not using the Auto Login
feature for the security Option:

ERC70.EXE /LOGIN "userID", "password"
This is especially useful when you are starting in operator mode.

If the user I/D or password is invalid, it will display an error dialog and exit the EPSON
RC+7.0.
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Starting EPSON RC+ 7.0 specifying the language
You can specify the language to use in EPSON RC+ 7.0 GUL

*1

Japanese : ERC70.EXE /LANG JAPANESE
English :ERC70.EXE /LANG_ENGLISH

German :ERC70.EXE /LANG_GERMAN
French : ERC70.EXE /LANG_FRENCH

Chinese (Simplified) : ERC70.EXE /LANG CHINESE SIMP
Chinese (Traditional) : ERC70.EXE /LANG CHINESE TRAD

*! Available for Japanese OS
*2 Available for English, German, and French OS
~ Available for Chinese OS

Disabling the EPSON RC+ 7.0 splash window
You can suppress the splash window displayed at startup using the following syntax:

ERC70.EXE /NOSPLASH

4.2.11 Using Command Line Options

Examples of command line options are:

Running from the Windows Run Box
You can specify a command from the Windows [Start] menu-[Run]-[Open] text box.

e.g. C:\EpsonRC70\exe\erc70.exe C:myapp

Making startup icons for your projects
You can create icons that automatically start EPSON RC+ 7.0 for different projects and
start Auto or Program modes.

1. Create a new shortcut to ERC70.EXE on your desktop by selecting the EPSON RC+
7.0 icon, then right clicking and selecting Create Shortcut.

2. Right click on the icon and select Properties.
In the command line text box, type ERC70.EXE followed by the name of the project
file you want to open as described above. Add any other options to the command line,
such as /AUTO, /PROG, etc.

28 EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1



4. Operation

4.3 Communications with Controller

NOTE

NOTE

Your PC running can communicate with a Controller using USB or Ethernet.

4.3.1 Configuring Communications with the Controller

To configure communications with the Controller, select [PC to Controller
Communications] from the [Setup] menu. This will open the dialog shown below:

**PC to Controller Communications

Curent Connection: 2 Connection Status: Disconnected

Murmber Marme Type IP Address LConnect

o OUSE M

2 Ethernet 1 Ethemet 182.168.0.1
Add

[ work Oifline Auto Cannect

The dialog has a list of connections. The first connection is for USB and is fixed. You
cannot delete it or rename it.

You can add one or more Ethernet connections and give each one a meaningful name.

The name for each connection is also shown in the Connections dropdown list on the main
toolbar. If no name is supplied, the Ethernet IP address is shown in the dropdown list.

For more information on PC to Controller Communications, see the [PC to Controller
Communications] section in chapter 5.

4.3.2 USB Communications

USB 2.0 or USB 1.1 can be used to communicate with one controller. This is the default
communication method for EPSON RC+ 7.0 and requires no configuration.

To connect to a controller via USB:

1. Connect a USB cable between the PC and the controller.

Turn on the Controller.

Start EPSON RC+ 7.0.

Click the [PC to Controller Communications] button on the tool bar.
Ensure that connection #1 (USB) is selected.

Click <Connect> button.

o

Click <Close> button.

If the EPSON RC+ 5.0 is installed in the same computer and is performing the USB
communication, the EPSON RC+ 7.0 cannot perform the USB communication. Make sure
that the EPSON RC+ 5.0 is disconnected before connecting the EPSON RC+7.0.

When used with the Robot Controller RC620, the EPSON RC+ 7.0 cannot perform the
USB communication.
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NOTE

4. 3.3 Ethernet Communications

The robot controller does not support internet protocol version 6 (TCP/IPv6). When you
connect the development PC to the robot controller using the Ethernet, make sure to use
internet protocol version 4 (TCP/IPv4).

You can communicate with one or more Controllers from one PC using Ethernet. For
Ethernet communications, each Controller must have a unique IP address. You can set the
IP address, mask, and gateway for the controller from [Setup]-[System Configuration]-
[Controller]-[Configuration]. The gateway setting is only required if you will be accessing
the controller from outside of the local network.

You can connect a PC to a controller directly using an Ethernet cross-over cable, or you
can connect the PC and controller to an Ethernet switch or hub.

Before you can communicate with a controller using Ethernet, you must configure the
controller's IP address, IP mask, and IP gateway. This is accomplished by first connecting
to the controller with USB, and then from the EPSON RC+ 7.0 [Setup]-[System
Configuration]-[Controller]-[ Configuration] page, set the IP address, IP mask, and IP
gateway of the controller as shown below.

The following is the configuration of the controller at the time of shipment.

IP Address :192.168.0.1
IP Mask :255.255.255.0
IP Gateway :0.0.0.0

Use the USB connection to configure Ethernet communications.

[ System Configuration

Contraller Configuration

= Contraller Glose
General S "
Configuration Name: |controller] ]|
Simulator IP Address: 18216801
Iputs / Outputs TP Mask: |255.256.256.0 |
- Remote Contral —
- R5232 P—— .
& TCP /TP IP Gateway: |0ooa il
[+ Security - - o
- Wizion USE Speed: | futa v
Control Device: IE’C |
TP Paszword:

4.3.4 Connecting When Control Device is not PC

Connecting while control device is not PC and tasks are not running

If your PC is not a control device and tasks are not running, you will see the following
message box:

The contral device is 'Remate LA,

Vihat do you want to do?

@ELeave the contraller in Auto mode, T just
iwant to monitor operation.

@) Switch the controller to Program mode, 1
want to edit and debue programs.
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This allows you to [Leave the controller in Auto mode] to monitor operation, or [Switch
the controller to Program mode] so you can edit and debug programs. If you choose to
[Switch to Program mode], then the remote device cannot start programs until remote
control has been enabled from the Run window.

Connecting from Remote Control while tasks are running

If the controller is running tasks with the control device set to Remote, you can connect the
PC to the controller to monitor operation. For example, you can connect to a controller
that is running tasks to temporarily monitor display output, tasks, and 1/O, and then
disconnect while tasks continue to run.

If the project on the PC is the same as on the controller, you will see the following message
box when connection is established:

EFSON RC+ 7.0

The controller iz running tasks for the current PG project.

9
</ . . .
‘Waould wou like to monitor controller operation®

If the project on the PC is not the same as the project in the controller, you will see the
following message box when connection is established:

EPSON RC+ 7.0

The controller is running tasks but the controller project is not the same as the current PC project.

2)
Would vou like to close the current project and monitor controller operation?

If you choose to monitor controller operation, the Run window will open if EPSON RC+
7.0 is started in Program mode. If EPSON RC+ 7.0 is started in Auto mode, the Operator
window will appear. From the Run window or Operator window, you can view display
output from Print statements executing in the application. You can also use the Task
Manager and 1/O monitor.

When monitoring controller operation, the controller remains in Auto mode. You cannot
stop tasks from EPSON RC+ 7.0, because the control device is not PC. If you want to
switch the controller to Program mode, you must first stop all tasks from the current
control device, then connect to the controller from EPSON RC+ 7.0 and choose to switch
to Program mode (see the previous section Connecting while control device is not PC and
tasks are not running).

Disconnecting while tasks are running

You can only disconnect from the controller with tasks running when the control device is
set to Remote.

1. Stop communications with the controller by selecting [Offline] from the [Connection]
dropdown list on the toolbar.

2. You may now disconnect the communications cable between the PC and the controller.
Tasks will continue to run in the controller.
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4.4 \WNriting your first Program

After installing the controller, robot, and EPSON RC+ 7.0 software on the RC700 Robot
Controller, follow these instructions to create a simple application program so that you will
become more familiar with the EPSON RC+ 7.0 development environment.

1. Start EPSON RC+ 7.0
Double-click the EPSON RC+ 7.0 icon on the desktop.

2. Create a new project

(1) Select New from the Project Menu.

New Project

Mew Project Mame:

|F|rsmpp
Template:
|N0ne v ‘
Select Drive:
| =10 ~ ‘
Select Project Folder.
29 Piojects Mew Folder

(2) Type in a name for a project in the [New Project Name] box. e.g. FirstApp
(3) Click OK to create the new project.

When the new project is created, a program called Main.prg is created. You will see a
window open with the title Main.prg with a cursor flashing in the upper left corner.
Now you are ready to start entering your first program.

3. Edit the program
Type in the following program lines in the Main.prg edit window.
Function main

Print "This is my first program."
Fend
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File Edit Miew Froject Pun Tools Seiup Window Help

D@8 & BBk =IED B

FProject Explorer 21 X
=3 Proeram Files
Mainpre Function main
MainCyclepre Print "This is wy First Program™
{1 Include Files Fend|
- 24 Robot Points
. [Z] Common
= 42 Robot 1
robotl pte
4 Labels
LB VO Latels
- ERR User Errars
& [ Vision
[ Gu
(2] Functions

B3| Main_pre *

Statts Ex

Program FESiop Safety| Error| Warnine Robot 1, R1, G4-A9018, Dry Run | Mo Tasks Funning|  Line 3, Gol § NS

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 33



4. Operation

34

4. Run the program

(1) Press F5 to run the program. (F5 is the hot key for the [Run Window] selection of
the [Run] Menu). You will see the Status window located at the bottom of the main
window showing the build operation status.

(2) During project build, your program is compiled and linked. Then communications

is established with the controller and project files are sent to the controller. If there
are no errors during build, the Run window will appear.

i® EPSON RC+ 7.0.0 - Project c:¥EpsonRC70¥Projects¥Firstipp

File Edit Miew Project Bun Tools Setup  Window Help

D@ @& 3 6B e E === 0 6 5] % 5 = 5 ] | oo Comection LS8 =l 2 .
Project Explorer 2 x

=43 Program Files

: Mainpre

: MainGycle pre
([0 Tchude Files
= 423 Rabot Points
(12 Common
=3 Robot 1

] robotl pts
= 423 Labels

3= 10 Labels
R User Errors
(23 Vision
[ (27 Gur
& (20 Functions

Function:

5
[ Lows Powsr Speed Factor: 100 4 g Stop Caritinus

Pauze

Status o
09:51:20 Build complete, no errors

1

Proaram| EStop| Safety| Evror| Warire| Rebot 1, R1. G4-A001S, Dry RBun | Mo Tasks Running

(3) Click the Start button on the Run window to run the program.

(4) You should see text similar to the following displayed in the Status window:
19:32:45 Task main started

19:32:45 All tasks stopped

On the Run window, you will see the output of the print statement.
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Now let's teach some robot points and modify the program to move the robot.

5. Teach robot points

(1) Ensure that it is safe to operate the robot. Click the <Robot Manager> button IS on
the toolbar. You will see the [Robot Manager] window with the [Control Panel]
page displayed.

i™ EPSON RG+ 7.0.0 - Project c:¥Epson RG70¥Projects¥FirstApp

Eile Edit VMiew Project Bun Tools Setup Window Help
DS@S & BB
Project Explorer nox

=423 Program Files
Mainpre

9 13 %¢ [E] @@ o Connection:  LUISD =2

MainCyclepre ‘ Oontrol Pansl & gyt [1 RT, G4-AGDTS v
];;i\judEPlees ‘ T S
ot Points
B Cammon ‘ s Emergency Stop: OFF  Safequard: DFF Motors: IFF Power LOW
23 Robot 1
IO robuti pts ‘ dreh Motors Free Joints
29 Labels
IO Labels ‘ Locals
ERR User Erors ‘
WVision Toals MOTOR
+ (1 GUl —_— ON
(3 Functions ‘ Arms 1
= | tea
Fomer
B 13
‘ S Lock 4l Home
| Planes it
POWER POWER
‘ Weight LOW HIGH
‘ Thertia

Status qx

Program EStop Salsty) Eror| Warning  Robot: 1. R1, LS3-4015. Dry Run | Mo Tasks Funning

(2) Click on the <Motor On> button to turn on the robot motors. You will be prompted
to confirm the operation.

(3) Answer <Yes> to continue.
(4) Click the [Jog & Teach] tab.
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i> EPSON RC+ 7.0.0 — Project c:¥EpsonRG70¥Projects¥FirstApp

File Edit Miew Project Run Tools Setup Window Help
@& & el iE =@ [ 5188 By 3B % (] @ o Connection  USE
Project Explorer o x B

=3 Program Files

¥ Mainpre
MainCyelepre

[ Ihchude Files

= 43 Robat Foints

¥ {21 Comman

| Gantrol Panel | popoe [1, 1. G4-A001S

v| tocat[0 | Toor[0 ¥ am [0 v| Ecr 0 v

Gurrent Position

Jog & Teach Jogging

Lol Mk [World ] Speg [Lon ] [ XZEE)DDDH Y(mg)nnnH Z(mg)nnn| @ Yierld
Q A Labels

Brch U idee) V (dee? Wi (e} © doint
= L L] | o] | | | &
2 1O Labeks ocals ¥ =z
:
sl

| =43 Robot 1
robot] pte

ERR User Errars Gurrent Arm Orientation

g g gﬁ;m |7TDDIS 2 . Hand Elbowy itkist J4Flaz l:l
&2 Functions | Arms L e | Righty | ‘ ‘ | | JE-FlarIl:I

EGP
Ee————— o] <= Joe Distance
oot ¥ W Kimm)  Ylnmd Ziom O Continuous
—_— [ 1000] | 1000] | 1000] () Long
faes «n &R en Utdee) W ee)  Wike) @ Mediam
ieight ) W W [ 1omf] | | | © ghort

Tnertia Teach Paints | Execute Motion |

Foint File Point
robatl pts v| [P0 pick v [ Tean | [ B

Statug

x

Proeram  EStop| Safety) Eror| Warning| Robot: 1, R1, LS3-4018, Dry Run | Mo Tasks Funning

(5) Click the <Teach> button in the lower right corner to teach point PO. You will be
prompted for a point label and description.

(6) Jog the robot by clicking the <+Y> jog button. Hold the button down to continue
jogging. Let go when the robot is about half way out in the work envelope.

(7) Jog the robot down by clicking the <-Z> button.

(8) Now change the current point to P1 by selecting P1 in the Point dropdown list next
to the <Teach> button.

(9) Click the <Teach> button. You will see a confirmation message to teach the point.
(10)Answer <Yes>.

(11)Click the <+X> button to jog the robot in the +X direction.

(12)Change the current point to P2 by selecting P2 in the Point dropdown list.
(13)Click the <Teach> button. You will see a confirmation message to teach the point.
(14)Answer <Yes>.

(15)Click the <Save Project> & toolbar button to save the changes.

6. Modify the program to include robot motion commands

(1) Insert three new Go statements into the Main.prg program as shown below:
Function main

Print "This is my first program."

Go P1

Go P2

Go PO

Fend

(2) Run the program by pressing F5 and then click on the <Start> button on the Run
window.

(3) The robot should move to each of the points you taught.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1



4. Operation

7. Modify the program to change speed of robot motion commands

(1) Insert the Power, Speed, and Accel commands as shown in the program below:
Function main
Print "This is my first program."
Power High
Speed 50
Accel 50, 50
Go P1
Go P2
Go PO

Fend
(2) Run the program by pressing F5

(3) Click on the <Start> button on the Run window.
The robot should go to each of the points you taught at 50% speed, acceleration, and
deceleration. The Power High statement enables your program to run the robot at
high (normal) power, which in turn allows the robot speed and acceleration to be
increased.

8. Backup the project and system configuration

Even though this is only a sample project, we will backup the project and controller
configuration. This is easy to do with EPSON RC+ 7.0. It is important that you keep
regular backups of your applications on an external media such as a USB memory key.

Follow these steps to backup the project and system configuration:

(1) From the [Project] menu, select [Copy].

(2) Change the [Destination Drive] to an arbitrary drive.

(3) Click <OK>. The project will be copied to the external media.

(4) From the [Tools] menu, select [Controller].

(5) Click on the <Backup Controller> button.

(6) Select the arbitrary drive.

(7) Click <OK>. The system configuration will be backed up on the external media.

Now that you have written your first program, you should read 7.1.1 Creating the simplest
application.
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4.5 System Shutdown Procedure

It is very important to shutdown the system properly. If the PC is turned off before
shutdown, the controller UPS battery becomes overloaded and deteriorated, and also the
files on the PC can be damaged.

There are three methods to shutdown the system:

- Shutdown from the Shutdown dialog at EPSON RC+ 7.0 shutdown
- Execute the Shutdown command from the SPEL" program

- Shutdown input from the Remote Console

NOTE . . .
& Shutdown can be executed when connecting to the PC in “Cooperative mode”

Shutdown with EPSON RC+ 7.0 Shutdown

Shutdown the system with the dialog shown below that appears when you shutdown
EPSON RC+ 7.0.

© [Exit EPSON R+
) Shutdown EPSOM RC+ and Windows

() Shutdown EPSOM RC+ and Bestart Windows

[ Ok ] [ Gance! ]

Shutdown from the SPEL" program
You can shutdown the system using the Shutdown command.

For details refer to the EPSON RC+ Online Help or SPEL"™ Language Reference manual.

Shutdown input from the Remote Console

With the Shutdown input from the Remote Console, the controller starts the shutdown
processing. For details refer to /2.1.6 Remote Inputs.
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5. The EPSON RC+ 7.0 GUI

The chapter contains information on the EPSON RC+ 7.0 GUI. After an overview and
discussing online help and toolbars, the remainder of the chapter is divided into sections
that follow the menu system.

Contents

- Overview - Display Menu
- Project Explorer Pane - Project

- Status Window Pane - Run

- Status Bar - Tools

- Online Help - Setup

- File Menu - Window

- Edit Menu - Help

5.1 GUI Overview

Menu Bar

Tool Bar

Project

Explorer

Status Pane\\

Status Bar <\

EPSON RC+ 7.0 is a multiple document interface (MDI) application. There is one main
parent window and several child windows which can be opened simultaneously. The main
window has a menu bar, tool bar, and status bar, as shown below. In addition, there is a
Project Explorer pane and Status Window pane.

Main Window
Child Window

i®/EPSON RG+ 7.0.0 - Project c:¥EpsonRGT0¥Projects¥FirstApp
File Edit Wiew Frojsct Run

- IR

Tools  Setup

SE[Z 20 F 5] 8%8 B = %0 = @ o Conection  USE N

Window  Help

Project Explorer 7 x | ——
| B Main.pre *

A =]E3
= /23 Program Files CEX
P Mainpre Function main ~
H MainGyclepre
[0 hclude Files Long eycleCount
(=*Z3 Robot Points
- [ Common InitRobot
. =43 Robot 1
i E robot1 pts Do
=459 Labels Jump pick :Z(0)
©L = O Labels 'Uait SwipartInPos) = On
~p ERR Lser Erors Go pick
#( Vision Om gripper
= 6U Wait .1
[ (1 Functions Jump place

Off gripper

Wait .1

cycleCount = cycleCount + 1

Print "Cycle count: ", cycleCount
Loop

Fend

Function InitRobot

e 1 x

" Program  FSiop Safety Error| Wernine | Robot 1, R, G4-A9015, Dry Run | Mo Tasks Funnine Line 10, Gol 16 INS
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5.2 Project Explorer Pane

Context menu

The Project Explorer pane enables you to quickly open any file in the current project or
jump to any function. The project files and functions are organized in a sorted tree
structure.

Open a file or jump to a function : Double-click on the item.

Hide the Project Explorer : Click the X button on the bar above the pane.
Show the Project Explorer : Select Project Explorer from the View Menu.
Resize the Project Explorer : Move the mouse cursor over the right side of the pane,

then drag the pane right or left to the desired width.

You can move the Project Explorer pane to either the left or right side of the main window.
To move the pane, click down on the bar above the pane, then drag to either the left or
right side of the main window and release the mouse button.

5.2.1 Context Menu

The Project Explorer Pane has a context menu for various operations for elements in the
project tree. To access the context menu, right click on an item in the project tree.

i\\ EPSON RG+ 700 — Project c:¥Epsag

File Edit Miew Project Bun Toolz  Setup

Deds el BE =

Delete

=59 Labels
= 10 Labelz

5.3 Status Window Pane
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NOTE

The status pane displays status messages, such as project build status, system errors and
warnings, etc.

Hide the Status pane : Click the X button on the bar above the pane.
Show the Status pane : Select Status Window from the View Menu.

To resize the Status pane, move the mouse cursor over the top edge of the pane, then drag
the top edge up or down.

The Status pane is always located at the bottom of the main window and cannot be moved.

If the Status pane is closed and an error message is displayed on the status pane, such as
during project build, the Status pane will automatically be opened so that the error message
can be seen.
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5.4 Status Bar

The status bar located at the bottom of the main window displays the following:

Message area

Operation Mode status
Emergency Stop status
Safeguard status

Error status

Warning status

Current robot

Tasks running status

Current Line and Column

INS / OVR status

Displays the syntax error for the current line and system
messages.

Indicates the controller operation mode.
Indicates if emergency stop is active.
Indicates if one or more safeguard circuits is open.

Indicates if the controller is in the error state. Put the mouse
cursor over the Error status area to see the warning message.

Indicates if there is a warning. Put the mouse cursor over
the Warning status area to see the warning message.

Displays the currently selected robot number, name, type
number, and the dry run status.

Indicates that one or more tasks are running.

When a program editor window is active, the current line
and column are displayed.

Indicates insert or overtype mode.
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5.5 Online Help
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EPSON RC+ 7.0 has an extensive context sensitive help system.

There are several methods to get help.

- Select [Contents] from the [Help] menu to browse help topics.

- Select [Index] from the [Help] menu to enter the name of a specific topic.
- Select [Search] from the Help Menu to search for a specific topic.

- When editing programs, press F1 with the caret in the keyword of interest.

When a dialog is open, press F1 or click the Help button. For dialogs, the Help button is
located in the window title bar on the right side and is shown as a question mark icon as
shown below.

i> EPSON RG+ 7.0.0 - Project c:¥EpsonRG70¥Projects¥FirstApp
File Edit \iew Project Run Tools Setup Window Help
D@ &S & =@ B =00 O] $2% B 4= % 5] @ o~ Gannestion:  LISE B

PFroject Explorer 1 x

B Main.pre *

= 44 Program Files
H -E] Mainpre Function main
C @] MainGyclepre
2 Include Files Long eycleCount
= {34 Robat Foints
~ @3 Common InitRobot .
| =3 Fobot 1 Help button for a dialog
H rabotl pts bo
23 Labels Juwp pick :Zi0)
= U0 Labsks ‘Wait SwipartInPos) = On
~ERR User Errars Go pick

& (] Vision On gripper
& (3 au Wait .1
(1 Functions Jump place

OFff gripper

Wait .1

cyeleCount = cycleCount + 1

Print "Cycle count: ", cycleCount

Loap
Fend
Function InitRobot

Program| EStop| Safety| Error Warnine Robot: 1, R1, G4-A901S, Dry Run | Mo Taszks Running  Line B, Col 14 INS
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For MDI child windows, the Help button is located on the main toolbar and is also shown
as a question mark icon as shown below.

i EPSON RC+ 6.0.0 - Project C:\EpsonRC60WProjects\yProject - User: Admin

Project Explorer X
-3 Program Files
Main prg
{23 Inchude Files
=23 Robot Points
23 Commen
=3 Robot 1
robat1.pte

Ele Edt Yew Froject Run Tools Setup Window Help

@& bR HENEEFEZ0 poEpEla, ?

B Main.prg

Function main
Integer a

a=1
Frint Su{input0)

E=E9

Help button for the

5453 Labeks on sutpucd active MDI child window
222140 Labels
ERR User Enors

=143 Functions

main

Status

07:26:14 Loading project in contraller...
07:26:14 Build complete, no errors

| [0 [> %

Program Robot: 1, R1, G20-8545 Line 7, Col 15 INS

5.6 [File] Menu

The EPSON RC+ 7.0 File Menu includes commands for managing and printing files in the
current project.

5.6.1 New Command (File Menu)

Shortcuts
Toolbar: [
Keys: Ctrl + N

The New command is used to add new files to the current project. When the New
command is selected, the New File dialog is opened.

B New File
File Narne:
! ‘
File Type:
| Pragram b ‘
Existing Files:
bdain. prg
Item Description
File Name Enter a name for the new file in this box. If you supply a valid file
extension, the File Type selection will change to match the extension.
For a file name, two byte characters such as Japanese, Chinese
characters are not allowed.
File Type Use this dropdown list to select Program, Include or Point file.
Existing Files Shows the files for the selected type currently in the Project folder.
OK Click OK when you are ready to create the new file.
Cancel Cancels the operation.
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TIP

TIP

5.6.2 Open Command (File Menu)

Shortcuts
Toolbar: =
Keys: Ctrl+ O

Open one or more files in the current project for editing. You can open program files,
include files, or point files.

If there is a file in the current project folder (as shown in the Edit Project dialog box) and
the file is not in the current project, you will not be able to open the file. You must add the
file to the project before you can open it. This also applies to include files and point files.

w= Open File El El

A= Select file to open:

O By MAIN.prg

) Paints

Cancel

Item Description

Program Select this radio button to show a list of program files in the current
project.

Include Select this radio button to show a list of include files in the current
project.

Points Select this radio button to show a list of point files in the current
project.

Select file to open Click on the file name you want to open. You can select more than
one file by using the Ctrl key or Shift key. The Ctrl key allows you
to select or deselect any file. The Shift key allows you to select a
group of files.

Open Opens the selected file(s).

Cancel Cancels the open operation.

You can also double click on a file name in the [Select file to open] list box to open the file
without having to choose the <OK> button.

5.6.3 Close Command (File Menu)
Shortcuts
Keys: Ctrl +D
Close the currently active window.
Any of the windows can be closed with this command: Programs, Include files, Point files,

Command Window, Run window, I/O Label Editor, user errors.

You can also close a window or dialog box by double clicking on the control box button
located in the upper left corner of the window or dialog box.
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5.6.4 Save Command (File Menu)
Shortcuts
Keys: Ctrl + S

The [Save] command writes the current file to disk. The current file can be a program file,
include file, points file, I/O label editor, etc. This command is disabled if the current file
does not need to be saved.

5.6.5 Save As Command (File Menu)

Save the program, include file, or point file in the currently active window with a new file
name. The original file will be removed from the project but will remain on the disk. The
new name will be used throughout the current project in place of the old name.

If you use [Save As] on an include file, you must rename the file in each of your #include
statements that refer to it. For a file name, two byte characters such as Japanese, Chinese
characters are not allowed.

Save As

Current program narme:

mair
Cancel

Mew project name:

Esisting programs:

main.prg

5.6.6 Restore Command (File Menu)

Restores the currently active program, include file, I/O labels, user errors, or point files
from disk.

Use this function to change a document to the state it was in since last saved.

You will be prompted to confirm this operation.

5.6.7 Rename Command (File Menu)

Use [Rename] to change the name of the program, include file, or point file you are
currently editing.

Rename Program

Current program name:

mair
Cancel

Mew project name:

Eisting programs:
Tmain.prg
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To rename a file

- Click anywhere on the program window
- Select the Open command from the File Menu
- Select the Window from the Window Menu

- Select from the Window Menu list

Select Rename from the File Menu. Type in a new name for the file and click <OK>.

The new file name cannot be the same as the existing files. You will get an error message
if you enter a new name that is already being used.

If you use [Rename] on an include file, you must rename the file in each of your #include
statements that refer to it.

For a file name, two byte characters such as Japanese, Chinese characters are not allowed.

5.6.8 Delete Command (File Menu)

This command allows you to delete a file in the current project folder. You can delete
program files, include files, and point files.

The file does not have to be registered in the project to delete.

Selec_t File To Delete: L
e
Item Description

Select file to delete Click on the file name you want to delete. This file list displays
all .PRG, .INC, and .PTS files in the current project folder.

Delete Deletes the selected file. You will be prompted with a confirmation
message before the file is deleted. If the file is currently open, it will
be closed and removed from the current project before it is deleted
from disk.

Cancel Cancels the delete operation.

5.6.9 Import Command (File Menu)

Import a file from other EPSON RC+ 7.0 projects. Use this command to import program
files, include files, point files, I/O labels, user errors, and macros.

- Program file names for importing must have a .PRG extension.
- Include file names for importing must have a .INC extension.

- Point file names for importing must have a .PTS extension.

- I/O labels must have the file name IOLABEL.DAT

- User errors must have the file name USERERRORS.DAT.

- Macros must have the . MAC extension.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1



5. The EPSON RC+ 7.0 GUI

NOTE

Import File
Laok jn: |@ test v| Q s S
@main.prg
tE::t.prg
My Recent
Documents
Deskiop

T,
My Documents

3

ty Computer

File hame: | test.prg hd | [ Open I

My Metwork | Files of type: | Programs [*.pra] v| [ Cancel I

To import a file
1. Select the file type from the [File Type] list box.
2. Navigate to the file you want to import.

3. Click <Open> to continue. If a file name is already used in the project folder, you will
be prompted to confirm overwrite. The file will then be copied to the current project's
folder.

If you need to import files from previous versions of EPSON RC+ or from SPEL for

E Windows 2.0, you must first import the project using [Project]-[Import], which converts

the point files and label files into EPSON RC+ 7.0 formats. Then you can use File Import
to import the desired files.

5.6.10 Print Command (File Menu)

Shortcuts
Toolbar: =
Keys: Cul+P

This command opens the Print dialog box. You can print programs, include files, point
files, I/0O labels, and user errors. Also you can print out a project summary.

Each document is printed with a header that includes the project name, product name, file
name, date and time, and page number.

=i Print
Select items to print:
[Ml| Project Summary
[[] Program Files
[[] Robat Paints
[ Input Output Labels
[[] User Emrars
Item Description

Select items to print Check the items in the tree that you would like to print out.

Project Summary  Select this check box to print a summary of the programs and
points used in the current project.
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Item Description

Program Files Select this check box to print all program files, or click on the +
button to view all program files and check the ones you want
printed.

Include Files Select this check box to print all include files, or click on the +

button to view all include files and check the ones you want
printed. This check box is not shown if there are no include files in
the current project.

Robot Points Select this check box to print all point files, or click on the + button
to view all point files and check the ones you want printed.

Input Output Labels Select this check box to print a listing of the all of the I/O labels
used in the project.

User Errors Prints a listing of all user errors for the current project. If either the
label or message is non-blank, then the error definition will be
printed.

Print Prints the selected files. This button will be dimmed if nothing is

selected to be printed.

Preview Preview the selected files before printing. This button will be
dimmed if nothing is selected to be printed.

Font... Opens a dialog for selecting the printer font. The selected font is
saved for subsequent printing.

Cancel Closes the dialog box without printing anything.

5.6.11 Exit Command (File Menu)

Shortcuts
Keys: Alt+ F4
Exits from EPSON RC+ 7.0.

If you are running a program from the Run Window and the control device is PC, you will
see a message that a program is running and you will not be allowed to exit. You must
stop all tasks first before you can exit.

If there are any open program files, include files, point files, I/O labels, or user point files
that have not been saved, for each file you will be prompted to save it with Yes, No, or
Cancel.

If you select <Yes>, then the file will be saved and the shutdown dialog will be displayed.

If you select <No>, then the program will exit without saving the files and display the
shutdown dialog.

If you select <Cancel>, the shutdown will not be displayed.
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Shutdown [‘5_(

(3 ExitEPSON RC+

() Shutdown System

() Beboat System

o] (o]

Item Description

Exit EPSON RC+ Exits the EPSON RC+ 7.0.

Shutdown System Exits the EPSON RC+ 7.0 and the system.
Reboot System Exits the EPSON RC+ 7.0 and reboot the system.
OK Executes the selected operation.

Cancel Cancels the operation and close the dialog.

5.7 [Edit] Menu

TIP

&

The EPSON RC+ 7.0 <Edit> menu includes commands for editing files.

You can also access the <Edit> menu by right-clicking anywhere in a program editor
window.

5.7.1 [Undo] Command (Edit Menu)
Shortcuts
Keys: Ctrl +Z

Undo the changes to the currently active program since it was open.

5.7.2 [Redo] Command (Edit Menu)
Shortcuts
Keys: Ctrl+Y

Redo the previous undo.

5.7.3 [Cut] Command (Edit Menu)

Shortcuts
Toolbar: &
Keys: Cul+ X

Copies the current selection into the Clipboard and then deletes the selection.

5.7.4 [Copy] Command (Edit Menu)

Shortcuts
Toolbar:
Keys: Ctrl+C

Copies the current selection into the Clipboard.
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5.7.5 [Paste] Command (Edit Menu)

Shortcuts
Toolbar:
Keys: Cul+V

Puts the contents of the Clipboard into the currently active document starting at the
insertion point.

5.7.6 [Find] Command (Edit Menu)
Shortcuts
Keys: Ctrl + F
Find a text string in the current program or all programs in the project.

The first time you execute this function, the dialog box will be centered over the main
window. If you reposition it, then the next time Find is executed, the dialog will appear
where you last positioned it.

i Find & Replace

Find | Replace

Find"hat: go zafePoint P

Optians

) Curent File ‘whole Wwrd Fird &1

(&) Al Files [] Match Case
Item Description
Find What Type the text you want to search for. If any text was selected

when you execute the Find command, it will be displayed here.
When executing the Find with a text string selected, selected text
will displayed. If no text was selected, then the text from the last
Find will be displayed. You are limited to one line of text. If
selecting more than one line before executing Find, the search will

not start.
Current File Searches only in the current program file and include file.
All Files Searches all files in the project.
Whole Word Searches for the full word by itself and not as part of another word.
Match Case Text must also match lower and upper case in order to be found.
Find Starts the search. If the text is found in a file that is not open, then

the file will be opened to display. This button will be dimmed if
nothing is entered to be searched.

Find All Search for all occurrences and list the results in the Status pane.
Each result shows the file name, line number, and line where the
text was found. You can then double click on a result to open the
file where the text was found. The Find & Replace dialog will
close after the results are displayed. This button will be dimmed if
nothing is entered to be searched.

Close Closes the dialog box.
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5.7.7 [Find Next] Command (Edit Menu)
Shortcuts
Key: F3

Find the next occurrence of the search text specified in the last Find command.

5.7.8 [Replace] Command (Edit Menu)
Shortcuts
Keys: Ctrl + R

Search for a text string and replace it with new text. The first time you execute this
function, the dialog box will be centered over the main window. If you reposition it, then
the next time Replace is executed, the dialog will appear where you last positioned it.

i Find & Replace

Find
Find Wha: v
Replace with: | |
(&) Curent File [] whole ward
O AllFiles [[] Match Case _
Item Description
Find What Type the text you want to search for. If any text was selected

when you execute the Replace command, it will be displayed
here. If no text was selected, then the text from the last Find will

be displayed.

Replace With Enter the replacement text here. The replacement text can be
empty.

Current File Searches only in the current program file and include file.

All Files Searches all files in the project.

Whole Word Searches for the full word by itself and not as part of another
word.

Match Case Text must also match lower and upper case in order to be found.

Find Finds the next occurrence.

Replace If already found, replaces the current find, otherwise searches for
the next occurrence.

Replace All Replaces all occurrences.

Close Closes the dialog box.

5.7.9 [Select Alll Command (Edit Menu)
Shortcuts
Keys: Ctrl + A

Selects the entire program file, include file, point file, I/O labels, or user errors. You can
then execute Cut or Copy.
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5.7.10 [Indent] Command (Edit Menu)
Shortcuts
Key: Tab

Move the selected line one tab to the right.

5.7.11 [Outdent] Command (Edit Menu)
Shortcuts
Keys: Shift + Tab

Move the selected line one tab to the left.

5.7.12 [Comment Block] Command (Edit Menu)

Comments out the selected block of lines by adding the comment character to the
beginning of each line.

To use, select one or more lines to be commented. Then :
- Select Comment Block from the Edit Menu.
- Right click and select Comment Block from the Context Menu.

A comment character will be added to the beginning of each of the selected lines.

5.7.13 [Uncomment Block] Command (Edit Menu)
Removes leading comment character from the selected block of lines.
To use, select one or more lines to be uncommented. Then:

- Select Uncomment Block from the Edit Menu.
- Right click and select Uncomment Block from the Context Menu.

The first comment character from each of the selected lines will be removed.

5.7.14 [Go To Definition] Command (Edit Menu)

Opens the window and sets the line where a function, variable, macro, point label, I/O
label, or user error label is defined.

To use,

- Click on an identifier in a program window,
and select Go To Definition from the Edit Menu.

- Right click on the identifier,
and select Go To Definition from the Context Menu.

Identifier type Display

Function name or Program window where a function name or variable is declared.
variable

Pont label Point file which a label is defined.

1/0 label 1I/0 label editor which a label is defined.

User error label User error which a label is defined.
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5.8 [View] Menu

The EPSON RC+ 7.0 View Menu includes commands for opening the Project Explorer
and Status window. In addition, there is a command for viewing the system history.

5.8.1 [Project Explorer] Command (View Menu)
If you have closed the [Project Explorer] pane, you can open it by using this command.

For details, refer to 5.2 Project Explorer Pane.

5.8.2 Status Window Command (View Menu)

If you have closed the [Status Window] pane, you can open it by using this command.

For details, refer to 5.3 Status Window Pane.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 53



5. The EPSON RC+ 7.0 GUI

54

5.8.3 System

History Command (View Menu)

This command opens the System History window. This window shows events, errors, and
warnings that have been logged in the current controller's system history.

The data can be sorted by clicking on any column header. To sort multiple columns, hold
down the shift key and click on multiple columns headers.

System History

Data To Display From: [04/24/2008 v | To:[oa29/2008 v |

Meszage Containg: |

|

Date Time

2006/04/23 034316870
2006/04/29 034301778
2006/04/29  03:35:40:387
2006/04/29  03:35:40:243
2006/04/23  03:31:41:473
2006/04/23  03:2327.833
2006/04/29 032327751
2006/04/29  08:07.11:669
2006/04/29  08:.07.02112
2006/04/23 08:07.02.000
2006/04/28 144355634
2006/04/28 144324919
2006/04/28  14:4324:803
2006/04/28  14:4312.285
2006/04/28  05:43.08:967
2006/04/28  05:4303:533
2006/04/28 040224718
2006/04/28  04:00:32282

Type  Mumber Message ~
g IT ged.

he device is connected to the Contraller

Ewvent 100
Ewent 103 Wwarking made is changed.
Ewent 103 “Warking made is changed.
Event 100 The device is connected to the Contraller.
Event 103 “working mode is changed.
Event 103 “Wworking mode is changed.
Ewvent 100 The device is connected to the Controller
Ewent 103 “Warking made is changed.
Ewent 103 “Warking made is changed.
Event 100 The device iz connected to the Contioller.
Event 103 working mode is changed.
Event 103 working mode iz changed
Event 100 The device is connected to the Contraller.
Ewent 103 “Warking made is changed.
Ewent 103 “warking made is changed.
Event 100 The device iz connected to the Contioller.
Event 103 “Wworking mode is changed.
Event 103 working mode iz changed

SNRANAAPE 140032208 Fuant 1NN The devies is connectad b the Canbolar ¥
£ | >
Item Description
Data To Display  Select which data you would like to view.
Choices are All, Events, Errors, and Warnings.
From / To Select the dates you want to view data from. When the window is

Message Contains

Refresh
Type Event

Warning

Error

Number

Message

first opened, these are automatically set to the first and last dates in
the history data.

Type in text to be found in the error message. After typing in the text,
click the Refresh button.

Click this button to reload the data from the controller.
Information for operation and mode change.

Program can be executed continuously, however, needs
countermeasure.

Error occurred in the program or the Robot.

For details of the number, refer to SPEL" Error Message in the
SPEL" Language Reference.

Function and Function name and the line number are displayed when error occurred
Line number while executing a program.

Robot and
axis number

Robot and the axis number are displayed when Robot error occurred.

Task number Task number of the task with error is displayed when error occurred

Additional
information
1 and 2

while executing the program. “0” is displayed for others.
More details are displayed for some errors.

For details, refer to SPEL+ Error Message in the SPEL" Language
Reference.
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5.9 [Project] Menu

The EPSON RC+ 7.0 Project Menu includes commands for managing and building

projects.

5.9.1 [New] Command (Project Menu)

The New command is used to create a new EPSON RC+ 7.0 project. Projects can be on
any disk drive on the system. They are stored in the \EpsonRC70\Projects folder on the
selected drive. Subfolder can also be created.

Mew Project

Project Name:
|
‘

Template:

iNnna ~ \

Select Drive:

| =2 v i

Select Praject Faolder.

= {23 Projects New Folder
-2 SampleProjects
tyProject
Item Description

Project Name

Template

Select Drive

Select Project Folder

New Folder
OK

Cancel

Type in a new name for the project. The name can include
alphanumeric characters along with underscores.

For a project name, two byte characters such as Japanese, Chinese
characters are not allowed.

Select a project template. The new project will be a copy of the
template project.

Select the desired disk drive for the new project.

This is a list of folders and projects on the selected drive. If you
click on a name in this list, it will be displayed in the New Project
Name text box. You can then edit the name, or you can create a
new project with the same name as one that has already been
created. In the later case, you will be prompted to overwrite the
old project if it is in the same folder.

Creates a new folder in the currently selected folder.
Creates the new project.

Aborts creating a new project.
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NOTE

5.9.2 [Open] Command (Project Menu)

Use this command to open an EPSON RC+ 7.0 project. When the project is opened, the
previous project is closed. You will be prompted to save changes.

Open Project |E|FS__<|

Select Drive: Open

| =L v|

Select Project ta open:

R (Bictint. |

{3 5ampleProjects
&

[] Read Only

Item Description

Select Drive

Select Project to Open

Read Only

Open
Cancel

Project Info

Select the desired disk drive for the project you want to open.

Select a project name from the list box. To open a folder, double
click on the folder or click the + box located to the left of the
folder.

If you set this check box and open a project, you can not edit the
program file, include file, point file, I/O label, and user error.

Opens the selected project.
Cancels the operation.

Displays general project properties for the selected project. To
view project information, first select a project in the list, then
click the Project Info button.

Project Information E‘
Mame: MyPraject
Created: 4/22/2008 8:44:08 A
Last Modified:  4/22/2008 8:47.27 Abd
erion
Diescription: | Test project
Hotes: This i rry first project

Project information for a project can be changed by selecting [Properties] from the
[Project] menu after opening the project.
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5.9.3 Recent Projects Submenu (Project Menu)

The Recent Projects submenu contains up to eight of the most recently used projects.

When you select a project in the menu, the current project is closed and the selected project
is opened the same as if you used the [Open] command from the [Project] menu.

View | Project | Run  Tools Setup  Window Help

=1 Hew... B0 BpsEsEa ?
rer Open...
ghlflzni;F Recent Projects 4 1 CH\EpsonRCADProjecksiMyProject
ude Fil Close 2 CEpsonRCE0VProjects\Firstapp
Etofnm Edit... 3 C:\EpsonRCe0ProjectsiAssembly 1
Pkt [
= Save fs...

5.9.4 [Close] Command (Project Menu)

Use the [Close] command to close the current project. Several menu and toolbar
commands will be disabled after the project is closed.

5.9.5 [Edit] Command (Project Menu)

The [Edit] command is used to define which program files, include files, and point files are
to be used in the current project.

The [Project Files] contains a list of files in the current project folder. You can select
which files to view from the [File Type] list box.

The [Project Make] contains a project make tree that includes program files, include files,
and point files.

Edit Project

Froject Files Praject Build
File Name: =423 Program Files
| ‘ tain.prg
. {23 Includs Files
File Type: =423 Pobot Prints
| Programs [*pra) h ‘ {23 Comman
=3 Robat 1
Main.prg robot1.pts
[ oK ] [ Cancel ]

The files shown in the file list are in the current project disk directory. Before you can use
a file in the project, you must put it into the project make tree using the <Add> button.

To create a new program

1. Type the name of program file in the [File Name] text box in the Program Files section.
Add the PRG extension to the file name. For a file name, two byte characters such as
Japanese, Chinese characters are not allowed.

2. Click the <Add> button. You will be prompted to create a new file. Answer <Yes> to
create the file and put it in Program Files folder in the project make tree.

To add an existing program file
1. Select the Program in the [File Type] list box.

2. Select the program file name you want to add to the project from the list box.

2. Click the <Add> button, or
double click on the program file name in the file list box.

The file will be added to the Program Files folder in the project make tree.
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To create a new include file

1. Type the name of the include file in the [File Name] text box.
Add the INC extension to the file name. The name of the include file can also be the
same name as a program. For a file name, two byte characters such as Japanese,
Chinese characters are not allowed.

2. Click the <Add> button. You will get a message asking if it is okay to create the new
file. Click <Yes> to create the file and put it in the Include Files folder in the project
make tree.

To add an existing include file to the project

1. Select Include in the <File Type> list box.

2. Select the include file name you want to add to the project from the list box.

3. Click the <Add> button, or
double click on the include file name in the file list box. The file will be added to the
list of include files of [Project Build] tree.

To add a new point file

1. Type the name of the point file you want to create into the [File Name] text box.
Add the PTS extension. For a project name, two byte characters such as Japanese,
Chinese characters are not allowed.

2. Select the robot folder you want to register from the Robot Points folder in the [Project
Build] tree.

3. Click the <Add> button. You will be prompted to create a new file. Click <Yes> to
create the file and put it in the selected robot of the Robot Points folder.

To add an existing point file to the project
1. Select Points from the [File Type] list box.

2. Select the robot folder you want to register from the Robot Points folder in the [Project
Build] tree.

3. Select the point file name you want to add to the project from the list.

4. Click the <Add> button. The file will be put in the selected robot of the Robot Points
folder.

To remove a program file, include file, or point file

1. Select the file you want to remove in the [Project Build] tree.

2. Click the <Remove> button to remove the file from the [Project Build]. The file is not
deleted from the project folder, so you will still see the file in the file list.

To add a new robot

Click the <New Robot> button. A robot will be added to the Robot Points folder in the

[Project Build] tree.

To set a default point file

1. Select a point file to set as the default from each robot of Robot Points folder in the
[Project Build] tree.

2. Click the <Set as default> button. The file will be set as the default of the registered
robot.

The common point file is a point file that is available for all robots on the controller. To
use this point file, you need to load it from the SPEL" program to the robot using
LoadPoints command.

The default point file is a point file that is automatically loaded to a robot with the project
load. Each robot can have one point file as the default.
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5.9.6 [Save] Command (Project Menu)
Shortcuts
Toolbar: ﬁ

This command saves the active program file, include file, point file, I/O labels, or user
errors. This menu selection will be dimmed if nothing needs to be saved.

TIP It’s a good idea to save files frequently while you are editing project files. Just click the
&= disk button &l on the toolbar to save all of your files.

5.9.7 [Save As] Command (Project Menu)

Saves all files in the current project to a new drive and/or project name. The current
project will be preserved.

Save Project fis @gl

_Naw F'ruit_acl MName:
Mew Praject Drive:
: =L v_'
Select Project Folder:

ER=] P‘r‘niacts _New Foalder..

- SampleProjects
tyPraject
Item Description

New Project Name  Type in a new name for the project. The name can include
alphanumeric characters along with underscores but cannot
include two byte characters such as Japanese, Chinese characters.
The maximum number of characters is 24. You can use the same
name as the current project if you select a drive and folder that is
not the same as the current project folder and the folder drive.

New Project Drive  Drives for the new project location.

Select Project Folder Click on the desired folder for the project.

New Folder Click this button to create a new folder under the Projects folder.
OK Saves the project using the new name and location.
Cancel Cancels the operation.
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5.9.8 [Rename] Command (Project Menu)

This command renames the current project. The project folder and all associated project
files are also renamed.

Rename Project E| g|

Cumrent Project Mame:
tyProject

Mew Project Mame:

Existing Projects:
= =3 Projects
®-(2 SampleProjects
MyProject

Item Description

New Project Name Type in a new name for the project. The name can include
alphanumeric characters along with underscores but cannot
include two byte characters such as Japanese, Chinese

characters.
Existing Project This list box shows other projects on the selected drive. The
new name you choose cannot be one of the names in this list.
OK Renames the project.
Cancel Cancels the operation.
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NOTE

NOTE

&

5.9.9 [Import] Command (Project Menu)

The Project Menu Import Command uses a wizard to import projects from a PC, the
current controller, or a controller status folder.

When a project is imported, the files are copied to a new project folder, so the original
project is not changed.

If the project to be imported is an EPSON RC+ 3.x / 4.x / 5.x /6.x project or a SPEL for
Windows 2.0 project, the files are converted to EPSON RC+ 7.0 format.

The sections below have instructions for importing a project from each type of source
location.

Importing a PC project

Follow these steps to import a project from a PC:

1. Select Import from the [Project] menu to open the [Import Project] dialog box.

2. Select <PC> and click <Next>.

Import Project

Select Import Location

Import project from where?
® EC
() Controller

() Controller Status Folder

3. Select the project type. You can select from the following:

- EPSONRC+7.0
- EPSONRC+3x/4x/5x/6x
- SPEL for Windows 2.0

Import Project

Select Project To Import

Project Tupe:
[EPSON RIC+ 7.x ~|
Select Drive:
| (=1 v|

Select Project Ta Impart:

= =3 Projects
{Z3 API_Demos
£ Samples
3 SimulatorDemos

[ Cancel ] [ < Back ]

When project for EPSON RC+ 3.x / 4.x / 5.x /6.x or SPEL for Windows 2.0 is imported,
the project is converted to project for EPSON RC+ 7.0 by automatic processing.
For details, refer to Appendix A: Automatic Processing of Project Import.
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4. Select the drive. After you select the project type and drive, the project list will be
updated to show the projects available for import. Select the project to import in the list
and click <Next>.

5. The new project name is set to the name of the imported project. You can modify the
destination project name if desired. Select the destination drive and project folder, then
click <Next>.

Import Project E\le

Select Destination Praject

Destination Project Mame:
‘Assemblﬂd |

Destination Drive:
‘ =210 v|

Select Project Falder:
= 53 Projects Mew Folder
Bzzembly]
Agzembly2
fuProject

[ Cancel ] [ < Back ] [ Mext > ]

6. Verify the import source, import project, and destination project. Check [Open
Destination Project After Import] if you want the project to open after import.

Import Project |E|E|

Import

Import Source: FC
Import Project: C:AE psonRCT0VProjects\Assembly2

Destination Project.  C:AEpsonRCT0MPrajectshhssembly2a

Open Destination Project After [mpart

Fieady to import project files

Click Impart to start

(oo ) (]

7. Click the <Import> button. If the destination project already exists, you will be asked if
you want to overwrite it.
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Importing a Controller project
Follow these steps to import a project from a controller:

1. Select Import from the [Project] menu to open the [Import Project] dialog box.
2. Select <Controller> and click <Next>.

Import Project

Select Import Location

Import praject fram where?

O EC
(=) Contraller

(O Controller Status Folder

3. The new project name is set to the name of the current project in the controller. You
can modify the new project name if desired. Select the destination drive and project
folder, then click <Next>.

Import Project

Select Destination Project

Destination Project Mame:
|Assambly2d |

[Drestination Diive:
| =L v|

Select Project Falder:
=1 {24 Projects Mew Folder
Azzemblyl
Azsembly?
MyPraject

[ Cancel I [ < Back I [ Mest » I

4. Verify the import source, import project, and destination project. Check [Open
Destination Project After Import] if you want the project to open after import.

Import Project

Irnport

Import Source: Controller
Import Project: Assembly2

Destination Project:  C:AEpsonRCT0MProjects\Assembly2a

Open Destination Project After lmpart

Ready to impart project files

Click Impart to start

(o ) o]

5. Click the <Import> button. If the destination project already exists, you will be asked if
you want to overwrite it.

6. The project in the destination project will be built.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 63



5. The EPSON RC+ 7.0 GUI

NOTE

64

Importing a Controller Status project

The projects using Vision Guide cannot be imported from the Controller Status Folder.

Follow these steps to import a project from a Controller Status Folder:

1. Select [Import] from the [Project] menu to open the [Import Project] dialog box.

2. Select <Controller Status Folder> and click [Next].

Import Project

Select Import Location

Impart project from where?

O EC

() Contraller

(=) Controller Status Folder

3. Select a controller status folder and click <OK>.

Browse For Folder

Select Folder For contraller status ta import From

B securiby
£ Spel
= [T status
[£5) 5_0_20090630100319
[£5) 5_0_20090630100434
[£5) 5_0_20090630142456
I£5) 5_0_20090630142854
L3 5_0_20090701 150819
S [ 31505

|

| >

5

>

4. The new project name is set to the project found in the controller status folder. You
can modify the new project name if desired. Select the destination drive and folder,

then click <Next>.

Import Project

Select Destination Praject

Destination Project Mame:

‘AssemhlyZd

Destination Drive:

‘QC:

Select Project Folder:

= =3 Projects
Agzemblyl
Azzembly?
uProject

Mew Folder

[ Cancel ] [ < Back ] [

Meut > ]

5. Verify the import source, import project, and destination project.

Check [Open

Destination Project After Import] if you want the project to open after import.
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Import Project

Irnport

Import Source: Controller Status Folder
Import Project: Assembly2

Destination Project:  C:\EpsonRCT0MProjects\AssemblyZa

Open Destination Project After Impart

Ready ta impart project files

Click Impart to start

(o ] ]

6. Click the <Import> button. If the destination project already exists, you will be asked if
you want to overwrite it.

5.9.10 [Export] Command (Project Menu)
The Project Menu Export Command uses a wizard to export projects to EPSON RC+ 6.0
projects.
When a project is exported, the files are copied to a new project folder, so the original

project is not changed.

NOTE SPEL+ commands and syntax added to the EPSON RC+ 7.0 are not supported by EPSON

&= RC+ 6.0. It is recommended to change the compiler version according to the version of
your controller and check the compatibility before exporting projects. For details, refer to
[Project]-[Properties]-[Compiler] Page in 5.9.15 [Properties] Command (Project Menu).

Follow these steps to export a project:

1. Select EPSON RC+ 7.0 menu-[Project]-[Export] to display the [Export Project] dialog.

2. Select a drive. A project list will be refreshed and exportable projects will be displayed.
Select a project you want to export from the list and click <Next> button.

Export Project |E| g'

Select Project To Expaort

Select Drive:

| =20 v |

Select Project To Export
= 3 Projects |
w1 APLDemos
-1 Samples
=423 SimulatorDemas
G4 _zample
GAD_To_Point

3. Name of a new project is set to the name of the exported project. The name of the new
project can be changed. Select the destination drive and project folder. Then, click
<Next>.
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Export Project

Select Destination Project

Destination Praject Mame:

}Gﬁ_sample |

Destination Drive:
=0 |

Select Project Folder:

Mew Folder

[ GCancel ] [ < Back ] [ Hext > ]

4. Confirm the export source and destination.

Import Project

Import

Import Source; FC
Import Project; C:AEpsonRCT0VProjectsvbszembly2

Destination Project.  C:AEpzonRGT0AProjects\AszemblyZa

Open Destination Project After Import

Ready to import project files

Click Impart to start

(o ) (i ]

7. Click <Export>. If the destination already exists, you will be asked whether or not to
overwrite the project.
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5.9.11 [Copy] Command (Project Menu)

The [Copy] command copies all files in the current project to a specified drive, folder, and
project name. You can use the current project name for the destination name if you select
a new drive or folder. You can also specify a new name for the destination project.

You should use the [Copy] command to make backup copies of your project on a regular

basis.

Copy Project

Destination Project M ame:

(L8

Deestination Drive:
|=c:

Select Project Folder:
= =3 Projects
- SampleProjects
MyProject

— Cancel

Mew Folder..

Item

Description

Destination
Project Name

Destination Drive
OK
Cancel

Type in a name for the new copy of the project.

The name can include alphanumeric characters along with underscores
but cannot include two byte characters such as Japanese, Chinese
characters. The maximum number of characters is 24. You can use the
same name as the current project if you select a drive and folder that is
not the same as the current project's drive and folder.

Drives for the project copy.
Performs the copy process.
Cancels the operation.
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5.9.12 [Delete] Command (Project Menu)

This command deletes an entire project from a PC disk. All files in the project folder will
be destroyed.

Delete Project EJEJ
Froject Crive: e
EE
Project To Delete:
| = 3] Projects |

-3 SampleProjects
MyProject

Item Description

Project Drive Select drive for the project to delete.
Project To Delete  Select a project to delete from the list.
Delete Delete the project. You will be prompted to confirm the operation.

Cancel Cancel the operation.

5.9.13 [Build] Command (Project Menu)
Shortcuts

Toolbar: Keys: Ctrl+B

This command builds the current project so that it can be executed. The Build command
does the minimum amount of work required to bring the project up to date in the robot
controller. For example, if a change was made to one program file in the project, then
Build will compile the changed file, link it with the remaining object files (if they exist),
and send the new files to the controller.

During the build process, the status window displays each step of the build. If there are
any errors, they will be displayed on the status window.

5.9.14 [Rebuild] Command (Project Menu)
Shortcuts
Keys: Ctrl + Shift + B

Rebuilds the entire current project. All program files are re-compiled, linked, and sent to
the controller. All point files in the project are sent to the controller.
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5.9.15 [Properties] Command (Project Menu)

[Project]-[Properties]-[General] Page

Use this page to view and edit general properties for the current project. All project
property settings are stored in the project file, which is also stored in the controller during
project build.

'@ Project Properties

Froject General Properties —
ure Files In Contraller Mame: MyProject
Campiler Created: £/23/2009 2:43:35 PM
Operator Settings
\ision Last Modified:  8/28/2009 2:43:35 PM
GLUI Builder Version: l:l
Description: |
Motes:
Item Description
Name The name of the current project.
Created Date and time when the project was created.
Last Modified Date and time when the project was last modified.
Version User version number of the project. You can type any text here.
Description A description of the project. You can type any text here.
Notes Any project notes can be entered into this section.
Apply Set current values after changes have been made.
Restore Revert back to previous values.
Close Close the Project Properties dialog.

TIP When the [Open Project] dialog is used, clicking the <Project Info> button will open a
= dialog that contains the general project properties entered on this page.
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[Project]-[Properties]-[Source Files In Controller] Page
This page allows you to select which source files will be stored in the controller during

project build.

After changes are applied, the next project build will clear the project in the controller and

perform a rebuild.

& Project Properties

Source Files In Controller

s

Source Files In Controller

Compiler
Sparalor Setlings Select source files to store in controller

I1S105
V] M

GUI Buider anpe

Item Description

Select Source Files To
Store in Controller

Apply
Restore

Close

This is a list of the source files in the project. Select which
source files you want to have stored in the controller.

Set current values after changes have been made.
Reverts back to the previous values.

Closes the [Project Properties] dialog.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1



5. The EPSON RC+ 7.0 GUI

[Project]-[Properties]-[Encrypted Files] Page
This page allows you to encrypt files in the current project.

For details on using encrypted files, refer to section 7.8 Using Encrypt Files.

AN

CAUTION

USE EXTREME CAUTION!

Keep a record of the password(s) used for encryption in a safe place. Once a file is
encrypted, it can only be opened with the password you enter. If you forget the
password, the file contents CANNOT BE RECOVERED

@ Project Properties

General
Source Files In Cantroller

Encrupted Files

Compiler
Operator Settings

Wision

GUI Builder

Encrypted Files

Momal files: Encrypted files:

Yizion Guide
GLI Builder

Encrypt > >

Item

Description

Normal Files

Encrypted Files

Encrypt >>

<<Decrypt

Apply
Restore
Close

This is a list of the source files in the project that are not encrypted.
Select which source files you want to encrypt.

This is a list of the source files in the project that are encrypted.
Select which source files you want to decrypt.

Encrypts the files selected in the [Normal files] list. When this
button is clicked, you will be prompted for a password that will be
used to access these encrypted files.

Decrypts the files selected in the [Encrypted files] list. When this
button is clicked, you will be prompted for the password that was
used to encrypt the files.

Set current values after changes have been made.
Reverts back to the previous values.

Closes the [Project Properties] dialog box.
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[Project]-[Properties]-[Compiler] Page
This page allows you to configure the compiler settings.

& Project Properties

Compiler
Source Files In Controller
Encrypted Files
Compiler Version:
Operatar Settings
Wizion
GUI Builder
[ Strict Compile
[] Globals must be declared in each file used
Item Description

Compiler Version

Strict Compile

Globals must be
declared in each
file used

Apply
Restore

Close

[Default] is the normal setting.

When the projects cannot be built because new SPEL+ language
keywords have been added that conflict with your variable names,
you can select a previous version to build the projects. Specify the
controller version that compiles the project.

Check the Boolean type strictly.

When Strict Compile is checked, you cannot assign integer values
to Boolean variables.

To improve link times for large projects that use many global
variables.

When this item is checked, you must declare global variables in
each file that they are used in, otherwise an error will occur.

Set current values after changes have been made.
Reverts back to the previous values.

Closes the [Project Properties] dialog box.
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[Project]-[Properties]-[Operator Settings]

-[Operator Window]-[General] Page

This page allows you to configure the general settings for the Operator Window.

'@ Project Properties

Operator Window General Preferences
General
Source Files In Controller
Campiler
- Operater Settings Window Title: |Dperalnr Window ‘
(= Operator Window
window Size: (&) Mormal () Maximized
Controls
Rabot Manager
140 Manitar Courier Mew, 10 pt
Wisioh
GUI Buider (@ Wikt Bkl
Item Description
Window Title Type in the title that you want to appear at the top of the

Window Size

Font

Vision Display

Restore

Close

operator window.
Choose Normal or Maximized.

Click on the <Font> button to open the fonts dialog. Choose
the font you desire for the operator window. The current font
name and size is displayed next to the <Font> button.

If this check box is set, the Vision Guide image will be
displayed in the operator window.

Reverts back to the previous values.

Closes the [Project Properties] dialog box.
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[Project]-[Properties]-[Operator Settings]-[Operator Window]-[Controls]

Page

This page allows you to configure the controls for the Operator Window.

& Project Properties

General
Source Files In Controller
Compiler
[=)- Operator Settings
(=) Dperator Window
General

Robot Manager
10 Maonitar
Vizion
GUI Builder

Dperator Window Contrals

Buttoris
Pause and Continue 140 Monitor
Fiobot Manager Swystem History

Program Selections

Program Caption Enable #*

E main : Progiam
mainl  Program 1
mainZ - Program 2
main3  Program 3
maind  Program 4
mainS  Program 5
mainE  Program B
main?  Progiam 7

EEEEREEEE

Item

Description

Pause and Continue Check this box if you want the <Pause> and <Continue> buttons to

1/0 Monitor

Robot Manager

System History

Apply
Restore

Close

be displayed. This will allow the operator to pause and continue
from the operator window.

Check this box if you want the <I/O Monitor> button to be
displayed. This will allow the operator to view input and output
status.

Check this box if you want the <Robot Manager> button to be
displayed. This will allow the operator to open the Robot Manager
from the operator window.

If this check box is set, the <System History> button will appear.
You can check the system history.

Set current values after changes have been made.
Reverts back to the previous values.

Closes the [Project Properties] dialog.

Program Selections Details

Each project can have up to 64 programs that can be started from the Operator Window.
The programs are named main, mainl main2, ... main63. Each program has an associated
startup function using the same name as the program (main, mainl, main2...main63).

In the program selections grid, you can define a friendly name for each of the 64 programs.
You can also define which selections will be displayed in the Operator Window program
list by checking the Enable checkbox.
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[Project]-[Properties]-[Operator Settings]-[Robot Manager] Page

Use this page to configure the Robot Manager for operators.

'@ Project Properties

General

Source Files In Controller

Campiler

= Operator Settings

Operator Window
Rabot Manager
140 Maritor

Wisioh

GUI Builder

Flobot Manager

Select pages and options allowed for operators:
= [¢] Control Panel Page A~

B [#]Jog & Teach Page

= [¢] Paints Page

Cloze

Allow SFree / SLock
Allow Home

Allow Teach

Teach only defined points
Prompt for new paint infarmation
[#] &llows Mation Cammands

&llow Edi
Allow Delete
[ &rch Page
[ Locals Page
[] Toals Page v

Item

Description

Page and options
enabled for operators

Allow SFree / SLock

Allow Home

Allow Teach

Teach only defined
points

Prompt for new point
information

Allow Motion
Commands

Allow Edit
Allow Delete
Apply
Restore
Close

Check the pages that you want the operator to have access to
when the Robot Manager is displayed from the operator window.
In some pages, there are additional options.

Allows the operator to free or lock joints from the [Control
Panel] page.

Allows the operator to home the robot from the [Control Panel]
page.
Allows the operator to teach points from the [Jog & Teach] page.

Only defined points are shown in the point list on the [Jog &
Teach] page.

When the operator teaches a new point, a dialog will be displayed
for entering the point label and description.

Allows the operator to execute motion commands from the [Jog
& Teach] page.

Allows the operator to edit point data on the [Points] page.
Allows the operator to delete points on the [Points] page.
Set current values after changes have been made.

Reverts back to the previous values.

Closes the [Project Properties] dialog box.
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[Project]-[Properties]-[Operator Settings]-[I/O Monitor] Page
Use this page to configure the I/O Monitor for operators.

& Project Properties

Gieneral
Source Files In Controller
Campiler

[=- Operator Settings
Operatar Window

1/0 Manitar

Cloze

%)

elect views for operators:

Fobat Manager [#] Standard Yiew
[#] Customn View 1
Wigion [[] Custom View 2
GUI Builder [[] Custom View 3
Allow gutput status change
Item Description
Views Enabled for ~ Configures the 1/O views that operators use when opening the
Operators [1/0 Monitor] from the [Operator Window].

Allow output status
change

Apply
Restore
Close

You can configure the custom views.

Check this box if you want to allow operators to turn outputs on
or off.

Set current values after changes have been made.
Reverts back to the previous values.

Closes the [Project Properties] dialog box.
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[Project]-[Properties]-[Vision]

The EPSON Smart Camera supports two vision projects simultaneously. Each vision
project can be used by one controller, so two controllers can use the same camera. Project
1 is used by default. In this page, you can configure the project number used by each
Smart Camera for this project.

& Project Properties

G |

S::Z:: Files In Contraller

Encrypted Files
EE:E:Z Settings Smart Cameras Project Mumbers:

Camera Mame Project #

GUI Builder 1 i Cameral
Item Description
Smart Camera Select the project number used by each Smart Camera for this
Project Numbers project in the "Project #" column.
Apply Set current values after changes have been made.
Restore Reverts back to the previous values.
Close Closes the [Project Properties] dialog box.
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[Project]-[Properties]-[GUI Builder]
On this page, you can specify the startup form for GUI Builder and also set the value of the
help file used in your project.

'@ Project Properties

General
Source Files In Controller
Encrypted Files
Campiler
Operatar Settings
ision
GUI Builder

GUI Builder

Cloze

Startup Farm: | frmbd ain

HepFie: |

Item

Description

Startup Form

Help File
Apply

Restore

Close

Select the startup form for the current project. If no forms have
been created in GUI Builder, then there will be no forms in the

list.

Set help file that will be used by forms in GUI Builder.

Set current values after changes have been made.

Reverts back to the previous values.

Closes the [Project Properties] dialog box.
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5.10 [Run] Menu

The EPSON RC+ 7.0 [Run] menu includes commands for running and debugging
programs.

5.10.1 [Run Window] Command (Run Menu)
Shortcuts

Toolbar: Key: F5
Opens the [Run] window to run a program.

Before opening the [Run] window, all files will be saved automatically if there are any
unsaved files and then the project will be built. If there are any errors during build, the
Run window will not be opened.

(If the Auto File Save preference is off in [Setup]-[Preferences]-[Workspace], you will be
prompted to save all files if there are any unsaved files.)

After the [Run] window opens, you must click the <Start> button to initialize program
execution.

For more information, see 7.5.1 The Run Window.

5.10.2 [Operator Window] Command (Run Menu)
Shortcuts
Keys: Shift + F5
Opens the [Operator] window.

Before opening the [Operator] window, all files will be saved automatically if there are any
unsaved files and then the project will be built. If there are any errors during build, the
[Operator] window will not be opened.

(If the Auto File Save preference is off in [Setup]-[Preferences]-[Workspace], you will be
prompted to save all files if there are any unsaved files.)

If the project is ready to run (last build was successful), then the [Operator] window will be
opened.

For more information, see 7.6 The Operator Window.

5.10.3 [Step Into] Command (Run Menu)

Shortcuts
G-

Toolbar: Key: Fl11

Execute the current source line. If the current line is a function, the next step will be the
first line in the function.

5.10.4 [Step Over] Command (Run Menu)
Shortcuts

Toolbar: [= Key: F10

Execute the current source line. If the current line is a function, the entire function will be
executed.
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5.10.5 [Walk] Command (Run Menu)
Shortcuts
Key: F12

Execute lines until after the next motion command or output command, depending on the
Walk stops for output commands preference on the [Setup]-[System Configuration]-
[Controller]-[General] page.

5.10.6 [Resume] Command (Run Menu)
Shortcuts
Toolbar: |

Key: F7

Opens the [Resume Tasks] dialog box. Use this command to resume one or more halted
tasks. This command is available only when one or more tasks are in halt mode.

Resume Tasks

S_?Ig_ct_t:asks ta resume: )
e |
Item Description
Select tasks to resume A list of all currently halted tasks. Click on one or more tasks
to resume.
Resume Click to resume.
Select All Click to select all of the tasks in the list.
Cancel Cancel the operation and close the dialog.

5.10.7 [Stop] Command (Run Menu)
Shortcuts

Toolbar: @

Stops all tasks. This command is disabled when no tasks are running.

5.10.8 [Toggle Breakpoint] Command (Run Menu)
Shortcuts
Toolbar: M Key: F9

Sets the selected line as a breakpoint or returns it to normal. When a line is a breakpoint, a
breakpoint icon is displayed in the program window left margin.

You can set breakpoints while tasks are running.

If a line cannot be a breakpoint (such as a blank line), then the breakpoint icon will not
appear for that line.
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5.10.9 [Clear All Breakpoints] Command (Run Menu)
Shortcuts
Keys: Ctrl + Shift + F9

Clears all breakpoints.

5.10.10 [Display Variables] Command (Run Menu)
Shortcuts
Key: F4

Displays a dialog box that shows the values for all variables in robot controller memory.

[H variables

Glabal | Preserved | Module | Local

Edit

Marme Tvpe Yalue
q_PartzCaunt Integer

F g_PartNamet

To change a variable value
1. Check the [Edit] checkbox.

2. Type the new value in the [Value] column. As you type in new values, the text color
changes to red, indicating that the value is new and as not been written.

3. Click the <Write> button to save the changes. Click <Read> or uncheck [Edit] to
cancel changes and restore the previous values.

When an array is displayed, the first element is shown. You can change which element to
view by typing in the desired array subscript and then clicking the <Read> button.

B Variables

Global || FiESEed || Module | Local

Used: 232 bytes fvailable: 125720 bytes [ Edit

Mame Type alue
 gd(0) 0

The Preserved page displays the Global Preserve variables. The numbers of used and
available bytes for preserved variables are also displayed.

You can save the values of Global Preserve variables in the controller to a file on the PC
by clicking the <Save> button. The default file name is “GlobalPreserves.dat”.

A “GlobalPreserves.dat” file is also saved by using Backup Controller from the Tools
Menu.

You can load the global preserve variables that are stored in the file on the PC by clicking
<Load> button.

For module variables, you must select the desired program.
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Local variables are not displayed unless one or more tasks have reached a breakpoint or
have been halted from the Task Manager. You can view local variables for each function
in the call stack for each halted task.

5.10.11 [Call Stack] Command (Run Menu)
The Call Stack dialog displays the function call stack for one task.

Call Stack - Task 1, main

Program.Function: Shaw
main. Gripper, line 27
main SingleCycle, line 19

main. main, ling 9

The Call Stack command is available when a program window is clicked which contains a
function that is currently halted.

The most recent function is at the top of the list, and parent functions are listed afterwards
in descending order. The last function is the task function.

Each row in the list shows a program, function, and line number.

You can view the code for any of the function calls in the list by selecting a function, then
clicking <Show>. The program window for the function you selected is then displayed
and the line of the function call is marked by a yellow arrow in the editor left margin.
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5.11 [Tools] Menu

NOTE

EPSON RC+ 7.0 has several GUI tools to support the system development. All tools can
be accessed from the [Tools] menu. Many also have tool bar buttons and hot keys.

The Tools Menu includes the following selections:
- Robot Manager
Motor control, Jog & Teach, change robot parameters.

- Command Window
Execute SPEL" commands directly.
- 1/O Monitor
Monitor and change 1/O status.
- Task Manager
Monitor and control task status.
- Macros
Opens the Macro Window.

- 1/O Label Editor
Edit I/O labels.

- User Error Editor
Edit user errors.

- Controller
Do maintenance on the controller, such as backup, restore, and export status.

5.11.1 [Robot Manager] Command (Tools Menu)
Shortcuts

Toolbar: ! Key: Fo6

This command opens the Robot Manager window. This window contains several tabs that
are used to control the robot motors and power, jog the robot and teach points, and
view/edit several parameters for the robot.

You can configure how the Robot Manager window can be viewed in the development
environment from the [Setup]-[Preferences]-[Robot Manager]-[ General] page.

MDI window The Robot Manager is displayed as a child window along
with the other child windows inside the EPSON RC+ 7.0
development environment main window.

Dialog The Robot Manager is displayed as a modal dialog which is
displayed in the foreground over the development
environment main window.

If the screen resolution is less than 1024 x 768, the Robot Manager will always be
displayed in dialog mode so it can fit on the screen.
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[Tools]-[Robot Manager]-[Control Panel] Page

The Control Panel page contains buttons for basic robot operations, such as turning motors
on/off and homing the robot. It also shows status for Emergency Stop, Safeguard, Motors,
and Power.

Robot Manager

Fbot |
Jog & Teach | Statu; .
Faoints
At Motors
Locals
Tools MOTOR
OFF
Arms
ECP
Bives Power
Flanes
ieight
Tnertia
HYZ Limitz

Rarme

~

Emergency Stop: OFF Safeguard: OFF Motors: OFF Power: LOW

Free Joints

MOTOR
0N

5

1

J2

43
Lock All Home

4

(32

Status Indicators
Indicator

Description

Emergency Stop Indicates if Emergency Stop has occurred.

To clear the Emergency Stop status, click <Reset>.
Safeguard Indicates whether the Safeguard input is on or off.
Motors Indicates whether the robot motors are on or off.
Power Indicates whether the robot motor power is high or low.
Controls Description
Robot Select a robot.
MOTOR OFF Turns off all robot motors for the robot.
POWER LOW Puts the robot servo system in low power mode.
POWER HIGH Puts the robot servo system in high power mode.

J1 to J4 checkboxes

Free All
Lock All
Reset button

Home button

You can free one or more joints using the checkboxes. These will
be disabled for 6-axis robots.

Click this button to free all joints from servo control.
Click this button to lock all joints under servo control.
Resets the robot servo system and Emergency Stop condition.

Moves the robot to the position specified with the HomeSet
command.
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[Tools]-[Robot Manager]-[Jog and Teach] Page
The [Jog & Teach] page is primarily used for jogging the robot to a desired position and
teaching a point using the current coordinates and orientation.

You can jog the robot in World, Tool, Local, Joint, or ECP modes. You can also execute
motion commands.

i Robot Manager

SontrohFenell) | Rt [T AT, od=aG0T | Lecak[0 %] Teok[0 %] a0 %] om0 ¥
Jogeing Current Position
e BT B St T R # (mm) Y {mm? Z {mm}
||| sadedy U “I [ woom] [ oooo] [ o] ©@erld
A 1 {deed Wi e O Joint
oz | | UIUDD' | ‘ | | i
B +
= <:: Current Arm Crientation
aols + 7
= a el ]
Arms +Y 2 [ Righty | | | [ | sere[]
ECP 3
o= &= & Jog Distance
inos u A L : ?(__(r_nm) i _‘[_(mm) i _Z(mm) I ) Continuous
L | | | O Lore
Plares o5 o & E e EE ) Medium
Wisight 2l 2 W L | ©short
Thertia Teach Points Execute Mation
| ¥YZ Limits Foint File: Paint: |
P | | | robotipts ~| | PO - pick » Teach ] [ Edit J
| ]| ittt _ B\ [ .
vl

Jog Controls
The [Robot Manager]-[Jog & Teach] page contains several controls, described below.

Robot
Select a robot.

[Jogging] Group
This group contains controls for setting jog mode, speed, and jog buttons.

Mode
This dropdown list contains the following choices jog mode.

World Jogs the robot along the X, Y, Z axes in the current local, tool, arm, and
ECP. For robots with 4 DOF, you can also jog U (roll). For robots with 6
DOF, you can jog U (roll), V (pitch), and W (yaw). This is the default

setting.
Tool Jogs the robot in the coordinate system defined by the current tool.
Local Jogs the robot in the coordinate system defined by the current local.
Joint Jogs each joint of the robot. A separate set of jog buttons will appear when

using joint mode when using non-Cartesian robots.

ECP Jogs the robot along the axes of the coordinate system defined by the
current external control point. Coordinates are World coordinates.
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Speed

The speed for jogging and motion commands can be changed by selecting Low or High.
When the Robot Manager is first open, the speed is set to Low. Jogging is always in low
power mode. The speeds and accelerations associated with the jog speed settings are

shown in the next page.

Jog Speed Jog Method Speed Accel Decel

Continuous World/Tool/ECP XYZ |10 mm/sec 100 mm/sec® |200 mm/sec’
Continuous World/Tool/ECP UVW |2 deg/sec 20 mm/sec’® |40 mm/sec’

Low Continuous Joint * 10 mm/sec® |20 mm/sec?
Step 1/5 of default PTP speed ?cecfeall;lr; tiErTP ]d)eecf:ltel: lrta tIi)(;l;lP
Continuous World/Tool/ECP XYZ |50 mm/sec 100 mm/sec® |200 mm/sec’
Continuous World/Tool/ECP UVW |10 deg/sec 20 mm/sec’® |40 mm/sec’

High Continuous Joint * 10 mm/sec® |20 mm/sec?

Default PTP|Default PTP

Step Default PTP speed acceleration |deceleration

*Continuous joint speed and acceleration depends on robot model
Jog Buttons

The jog buttons are used to jog the robot throughout the work envelope. They can be
actuated only with the mouse.

You can jog one step at a time by setting the Jog Distance to Long, Medium, or Short and
then clicking on a button and releasing. You can step continuously by holding the button
down. To jog continuously without stepping, set the Jog Distance to Continuous. See
How to jog robot for details

You can change the orientation of the jog buttons to align your PC monitor with the robot
from [Setup]-[Preferences]-[Robot Manager]-[Jogging].

The jog buttons that are displayed depend on the Jog mode. For World, Local, Tool, and
ECP jogging, the X, Y, Z, U, V, W buttons appear (V and W are enabled only for 6-Axis
robots). For Joint jogging, the joint buttons appear, labeled J1 - J6.

The X, Y, and Z buttons jog the robot along the associated Cartesian axis.

The U buttons rotate the tool coordinate system about the Z axis. This is also known as
roll.

For 6-Axis robots, the V buttons rotate the tool coordinate system about the Y axis. This is
also known as pitch. The W buttons rotate the tool coordinate system about the X axis.
This is also known as yaw.
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Local

This drop down list is used to select the current Local for jogging and teaching. Only
Locals that have been defined are shown in the list. When you teach a point, the Local
point attribute defaults to the current local number.

Tool

This drop down list is used to select the current Tool for jogging and teaching. Only Tools
that have been defined are shown in the list.

Arm

This drop down list is used to select the current Arm for jogging and teaching. Only Arms
that have been defined are shown in the list. Arms are not used with 6-axis robots.

ECP

This drop down list is used to select the current ECP for jogging. Only ECPs that have
been defined are shown in the list. ECPs are only allowed if the External Control Point
option has been activated.

Current Position Group

This group displays the current position of the robot. There are three ways to display
position. World displays the current position and tool orientation in the selected local
coordinate system, Joint displays the current joint values, and Pulse displays the current
encoder pulse count for each joint.

Current Arm Orientation Group

This group displays the current arm orientation.

6-axis robot : Hand orientation, Elbow orientation, wrist orientation,
J4Flag value, J6Flag value

RS series  : Hand orientation, J1Flag value, J2Flag value

Others : Hand orientation

Jog Distance Group

This group contains text boxes that are used to specify the distance that each axis moves
when its corresponding jog button is pressed. There are radio buttons for selecting
Continuous, Long, Medium, and Short jog distances. When Continuous is selected, the
robot is jogged in continuous mode and the jog distance text boxes are grayed out. When
Long, Medium, or Short are selected, the robot is jogged in step mode for the distance
specified in the jog distance text box for the axis being jogged.

To change a jog distance, first select the distance to be changed, then type in the new value.

Distance Set Value * Default Value
Short 0to 10 0.1
Medium 0to 30 1
Long More than 0 to 180 10

* If you enter a too large value, an error message appears when you attempt to jog.

When the jog mode is changed, the jog distance units change appropriately between
millimeters (mm) and degrees (deg).

NOTE  When the jog distance is longer than the default, jog distance is reset to default status by
&= rebooting the controller.
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NOTE

[Teach Points] Tab
This tab shows the current point file name and point number.

Use the <Teach> button to register the current robot position.
Use the <Edit> button to select and view the current point in the Points tab.

See How to teach points for more information.

Execute Motion Tab
This tab executes motion commands.

Click <Execute> from this group to execute the motion.

Teach Points | Execute Mation

Command: Diestination: +Z: Lime:

Jump w PO - pick (|0 a

The Execute Motion tab can be disabled from [Setup]-[Preferences]-[Robot Manager]-[Jog
& Teach].

How to jog

In the upper left hand corner of the [Jog & Teach] page, you will see a control group called
Jogging that contains jog buttons. In the World, Local, Tool, and ECP jog modes, the
robot is jogged in the Cartesian coordinate system (X, Y, Z). In the Joint jog mode, each
robot joint can be jogged separately.

The jog speed is determined by the Speed setting. In step mode, each time you click a jog
button, the robot moves along the appropriate axis by the amount specified in the [Jog
Distance] control group. In continuous mode, when a jog button held down, the robot
moves continuously using linear interpolated motion.

For robots other than the 6-axis robots, the jog motion in step mode is PTP (point to point)
motion. It is difficult to predict exact jog motion trajectory. Therefore, be careful that the
robot doesn't collide with peripheral equipment and that the robot arms don’t collide with
the robot itself during jogging.

For the 6-axis robots, the jog motion in step mode is CP (Continuous Path) motion. Note
that when jogging near the singularity, if you try to pass through the singularity, a warning
dialog below will appear.

EPSON RG+ 7.0

hearmins
a
.

The requested step jog cannat be executed using CP motion {default).

Click the same Jog button again to jog using PTP motion,

Click the <OK> button and click the same Jog button again to jog using PTP motion and
pass the singularity.

It is difficult to predict exact jog motion trajectory in the PTP motion. Therefore, be
careful that the robot doesn't collide with peripheral equipment and that the robot arms
don’t collide with the robot itself during jogging. Also, if you attempt the other jogs or
operations, it cancels the switching to PTP motion. So when jogging near the singularity
again, the same warning dialog will appear.

When jogging in continuous mode, if an out of range condition occurs, the robot motors
will turn off and an error will be displayed. In this case you must execute a Reset and
Motor On from the Control Panel page to continue the jog.
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To jog
Select the jog mode: World, Tool, Local, Joint, or ECP.
Select the jog speed: Low or High.

Select Continuous, Long, Medium, or Short jog distance. You can type in the desired jog
distance when Continuous is not selected.

Click on one of the jog buttons with the left mouse button. If you hold the mouse button
down, the robot will continue to jog.

When jogging is started, the jog button picture color will change from yellow to cyan.
After jogging is completed, the jog button picture color will change back to yellow.

If you click any jog button during a step jog, the robot will stop.

Tip You can change the orientation of the jog buttons for the robot by selecting [Preferences]-
(&=  [Robot Manager]-[Jogging] from the [Setup] menu. This will allow you to align your PC
monitor with the orientation of the robot.

Jogging in Teach Mode

You can jog and move the robot at slow speed with the safeguard open by using the Teach
Pendant.

See the RC620 Robot Controller manual: 13. Option: Teach pendant TP1.

How to teach points

Teaching a robot point means that you are defining a location for the robot to move to
using the current robot position.

Follow these steps to teach points from the [Robot Manager]:

1. Select the point file you are teaching points for by using the [Point File] dropdown list
box on the [Teach] page.

2. Select the point number you want to teach in the [Points] box.

3. Jog the robot to the desired position or free some or all axes and manually move the
robot into position.

4. Click on the <Teach> button. This will retrieve the robot's current position and store it
in the coordinates for the point. If the Prompt for New Point Data preference is active,
you will be prompted for a point label and description.

Point labels can include up to 16 alphanumeric characters and the underscore character.
Characters can be upper case or lower case. Only alphabets can be used for the first
letter.

New Point Information El

Paint Mumber: 0

Paint Label:

Paint Description:

[ 0k I [ Cancel ]

5. As an alternative to clicking the <Teach> button, on the [Points] tab you can type in the
coordinates of the point.
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Saving your work

Robot Manager MDI Child
To save your work, use the [File] menu to select [Save]. You can also execute [Project]-
[Save] or click the <Save all files> toolbar button.

When you want to restore the data without saving the point files, select [Restore] from the
[File] menu.

Robot Manager Dialog

When you close the [Robot Manager], you will be prompted if you want to save your
changes. Answer <Yes> to make your changes permanent or <No> to cancel saving of the
changes.

[Tools]-[Robot Manager]-[Points] Page

You can input/delete the point data. When a point file is selected, the robot controller
loads the file into memory.

As points are taught on the [Robot Manager]-[Jog & Teach] page, the spreadsheet on the
Points page is updated.

When the Robot Manager is used as an MDI child window, you can save the point data by
typing Ctrl + S to the point file.

i> Robot Manager

Gantral Panel | - g 1, T, G4-ASDTS =
defTeah | il [robotips 9
Paints
S v MNumber Hame H W Z u Local Hand Tﬁ
firch 0 pick 27367 G30R40;  BE22E0
s 1 place 281064 BO7036 433060  A6336 0 Righty
2 P2 -113115 581928 313687 1050090 Righty
Tools 3
" 4
s 5
EGF 6
;
Eoxes a
Planes 9
10
Wisight 1
Tnertia 12
. 13
YrZ Limits EE g =
NS | 2 |
Ransa
[ Deeter | [ Delete Al
Item Description
Robot Select a robot.

Point File Select a point file.
Delete Pxxx  Deletes the selected point. You will be prompted to confirm the operation.

Delete All Deletes all points in the file. You will be prompted to confirm the

operation.

Save Saves the current values.

Restore Reverts back to the previous values. You will be prompted to confirm the
operation.
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[Tools]-[Robot Manager]-[Arch] Page

This page allows you to configure the depart Z and approach Z settings in the robot's Arch
table. Arch is used for the Jump, Jump3, and Jump3CP motion commands. There are
seven different setting pairs in the Arch table.

For details on using Arch, see the SPEL" Language Reference: Arch Statement.

i Robot Manager

Gontrol Panel | Rebot |1, R, G4-ABTIS v

| Jog & Teach i frch

Ecnts | The ARCH parameters are used to configure Jump, Jump3, and Jump3CP operation

Locals |

Tools frch Depart £ Approach Z | Eatores
b 3 130,00 130,00
LT 1 a0 4000 I
ECP | F2 B0.00 50,00 |
= | 3 60,00 60,00 i
Eoxas 4 7000 70,00 |
Plares 5 a000 E0.00 |
G an.oo an.oo |
Wizighit
Trertia |
| 302 Limits |
Ranee

Af
bl |

To change Arch settings
1. Put the cursor in the Depart Z or Approach Z cell of the row you want to change.

2. Type in the new value.

Press the TAB key to move to the next cell.

Item Description

Apply Set the current values.

Restore Reverts back to the previous values.

Defaults Click the defaults button to display factory default settings.
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[Tools]-[Robot Manager]-[Locals] Page
This page allows you to define local coordinate systems for a robot. When the page is
selected, the current values are displayed.

A grid is used to display all of the values for the locals you can define. Local “0” is the
base coordinate system and cannot be changed from this page.

NOTE

To change the base coordinate system, use the Base command from the command window.
See the SPEL+ Language Reference for more information.

When a local is undefined, then all fields for that local will be blank. When you enter a
value in any of the fields for an undefined local, then the remaining fields will be set to
zero and the local will be defined when you click the <Apply> button.

For details on using Local, see the SPEL" Language Reference: Local Statement.

i> Robot Manager

Contral Panel |

Jog & Teach | - Locals

Paints

Robot: |1, A1, G4-A90TS

Define locals with wizard

CBEX

Define local coordinate systems within the baze coordinate system

Lacal Wizard..

Manually define localz

EGP
Boxes
Flanes

Wieight

| Local

[ESTRENTE = ) S R )

%

Tnertia
HYZ Limits b

Navigating the grid
Use the TAB key to move to the next field. Use the arrow keys or the mouse to move to
any field.
Item Description

Local Wizard Click this button to start the Local Wizard. Follow the instructions for

each step to define a local. See details in the next section.

X The X coordinate of the local origin in the base coordinate system.

Y The Y coordinate of the local origin in the base coordinate system.

V/ The Z coordinate of the local origin in the base coordinate system.

U Rotation angle of the local about the base Z axis (roll).

A\ Rotation angle of the local about the base Y axis (pitch).

A% Rotation angle of the local about the base X axis (yaw).

Apply Saves the current changes.

Restore Reverts back to the previous values.

Clear Clears all values for the selected local.
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Using the Local Wizard

A wizard is provided for defining a local coordinate system. You can define a local using

a single point or three points, as described in the following sections.

Using the Local Wizard to teach a single point local
1. Open the [Robot Manager] and click on [Locals] to show the [Locals] page.

2. Click the <Local Wizard> button. You will see the dialog shown below.

Local Wizard

Step 1: Select Local Mumber

Select local number to define:

How many points will be uzed:

[ Use U, %, %W tool coordinates for local rotation

3. Select the local number you want to define. For [How many points will be used], select
[1 — Origin]. Since this is a single point local, you will just teach the origin of the new
coordinate system. If you want to use the U, V, or W axes for the orientation of the
coordinate system, check the [Use U, V, W tool coordinates for local rotation]
checkbox. If this checkbox is unchecked, the new coordinate system is offset from

local 0 in X and Y, but is not rotated about any axis. Click the <Next> button.

Local Wizard

Step 2: Teach Origin Paoint

+iH

Cancel ] { < Back

Click the Teach button and align the
end effectar with the local arigin.
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4. We will now teach the local origin point. Click the <Teach> button to open the [Local
Wizard Teach Point] dialog box.

i Local Wizard: Teach Point

Gontral Panel

Local: |_U v.i Toolk ;_U y_-l firt ECP |_U__‘:E
Jogging Current Position
Viodo: [Worid Bl Spesd: [Ton B X {mm) Y {mm} Z {mm}
ode: | R L] noon] [ senomo] [ 7eanon] © Werld

— U fdes) W e Widey O oint
it [ nooo] [ -soooo] [ -e0000] O Puke
C:I -Y +Z

w ¥ Current Arm Orientation
4 3
& Hand Elbow Wizt MFlag EI
+r Z | Righty | | Above | | HaFlip | B EI
P P P Jog Distance
-u N W ¥ (mm} Y {mm} Z {mm) O Continuous
| 1 EIEIEI‘ | 1 EIEIEIl ‘ 1 EIEII]l ) Lone
& o] & U ides) Y ides) W (des) ® Medium
U Yl W [ 1000] | 1000] | 1000] () Shart

Teach Local Origin Point

[ Teach ][ Gancel ]

5. Jog the robot until the end effector is aligned with the local origin point. Then click the
<Teach> button.

6. The new local definition is displayed as shown below. Click <Finish> to accept the
new definition.

Local Wizard
Finizh

Local 1 has been successfully defined

Previous Definition: — »v[-182.635, 302,421, 128,456, 0,028, 0.000, 0.000]

Mew Definition: $v[315.760, 318,215, 0.000, 0.000, 0.000, 0.000)

Click Finish to save the new definition o click Cancel

Cancel ] [ < Back
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Using the Local Wizard to teach a three point local
1. Open the [Robot Manager] and click on [Locals] to show the [Locals] page.

2. Click the <Local Wizard> button. You will see the dialog shown below.

Local Wizand

Step 1: Select Local Mumber

Alignment Axis:

Cancel

Select lozal number to define:

How many points will be used:

®x Ov

3. Select the local number you want to define. For [How many points will be used], select
[3 - Origin, X, Y]. Since this is a three point local, you will teach the origin of the new
coordinate system, and then teach one point anywhere along the X axis and one point

anywhere along the Y axis.

Select which axis will be used to align the coordinate

system. For example, if you select X, then the new coordinate system X axis will be
aligned to the X axis point that you will teach in a later step. The Y axis point will be
used to determine tilt. Click the <Next> button.

Local Wizand

Step 2 Teach Origin Paint

|

+3

‘Agin\'_'—Y

Click the Teach button and align the
end effector with the local origin

Cancel ] [ < Back
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4. We will now teach the local origin point. Click the <Teach> button to open the [Local
Wizard: Teach Point] dialog.

i Local Wizard: Teach Point

Contral Parel

Local: |_U_v| Toal: :U_v_-l firt ECP. |__‘:-i
Jogging Current Position
r f ¥ {mm} W imm) Z {mm)
Mode: [Work B Speed:|low EB ||| noon] [ senomo] [ 7eanon] © Werld

— U fdes) W e Widey O oint
it [ nooo] [ -soooo] [ -e0000] O Puke
C:I -Y +Z

w ¥ Current Arm Orientation
4 3
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+r Z | Righty | | Above | | HaFlip | B EI
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[ 1000] | 1000] | 1000] () Lone
& o] & U ides) Y ides) W (des) ® Medium
U Yl W [ 1000] | 1000] | 1000] () Shart

Teach Local Origin Point

[ Teach ][ Gancel ]

5. Jog the robot until the end effector is aligned with the origin point. Then click the
<Teach> button. The next step will be displayed.

Local Wizard

Step 3: Teach  Point

l Ongm Click the Teach button and align the
end effector with a point on the local
/\‘ Y * anis.
+3
(o] [

6. We will now teach a point on the local X axis. Click the <Teach> button and jog the
robot until the end effector is aligned with a point anywhere along the X axis of the new
coordinate system. Click the <Teach> button on the [Teach Point] dialog box to
continue.

Local Wizard
Step 4: Teach T Point

Origin l ) )
Click the Teach button and align the
+T end effectar with a paint on the local
' anis.
+3
s ] [
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7. We will now teach a point on the local Y axis. Click the <Teach> button and jog the
robot until the end effector is aligned with a point anywhere along the Y axis of the new
coordinate system. Click the <Teach> button on the [Teach Point] dialog box to
continue.

8. The new local definition is displayed as shown below. Click <Finish> to accept the
new definition.

Local Wizard
Finizh

Laocal 1 has been successhully defined

Frevious Definition: — »Y[315.760, 318.215, 0.000, 0.000, 0.000, 0.000)

Mew Definition H[295.756, 318.217, 0.000, 79,701, 0.000, 180.000)

Click Finish to save the new definition or click Cancel

Cancel ] { < Back
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[Tools]-[Robot Manager]-[Tools] Page
This page allows you to define tool settings for a robot. When the tab is selected, the
current values are displayed.

A grid is used to display all the values for all 15 tools you can define.

When a tool is undefined, then all fields for that tool will be blank. When you enter a
value in any of the fields for an undefined tool, then the remaining fields will be set to zero
and the tool will be defined when you click the <Apply> button.

For more information on tools, see the SPEL" Language Reference: TLSet Statement.

i Robot Manager E“E|rg|

| P =
| Eobot:[1, R1, G4-A201S v |

Gontral Panel

Jog & Teach | Tools

Points | Define coordinate systems for the end effector

Arch

Locals Define tools with wizard

T s ] |
Arms | M_ ually define tools ‘
= || o % ¥ z u W WA
i g ) | | | !
Boxes | 2 ‘
| 3
Planes | 4 |
|
Waight |8
2 |- |
Thertia : 7
HVZ Limits i i |
Ranee
v ]
Navigating the grid

Use the <TAB> key to move to the next field. Use the arrow keys or the mouse to move to
any field.

Item Description

Robot Select a robot.

Tool Wizard This button starts the Tool Wizard. Follow the instructions for each step of
the wizard to define a tool. See details in the next section.

X The X coordinate of the tool.

Y The Y coordinate of the tool.

Z Z offset of tool.

U Rotation angle of the tool about the Z axis (roll).
\% Rotation angle of the tool about the Y axis (pitch).
W Rotation angle of the tool about the X axis (yaw).
Apply Sets the current values.

Restore Reverts back to the previous values

Clear Clears all values for the selected tool.
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Using the Tool Wizard

1. Open the [Robot Manager] and click on [Tools] to show the [Tools] page.

2. Click the <Tool Wizard> button. You will see the dialog shown below.

For SCARA robots:

Tool Wizard

Step 1: Select Taol Murmber

Cancel

Select tool number to define:

For 6-axis robots:

Tool Wizard
Step 1: Select Tool Number

Gancel

Select tool number to define:
Select number of points to teac

3. Select the tool you want to define (and the number of teaching points if you use 6-axis

robots) and click <Next>.

Tool Wizard

Step 2 Teach first reference point

Eobot
mounting 47
flange

Taol

Eeference Point

Cancel ] { < Back

Click the Teach button and align the
tool with a reference point
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4. Click the <Teach> button to open the [Tool Wizard Teach Point] dialog box.

i™ Tool Wizard: Teach Point

Gantral Panel |

Joggineg Current Position
Voo [T BB Snoci [ TR X dmm) Y {mm? Z {mm!
SR | Speed | L[] no] [ sesom| [ 7eo000] © Werls
— U {dee) W idee? W {dee) O doint
ir [ oooo] [ -eoooo] [ 80000 ) Pulse
Y +£
o — Current Arm Orientation
+% )
— @ @ Haind E b Wiy izt J4F |z EI
+Y Z [ Righty | [ Above | [ MNoFlp | jarise (o]
=) = &5 Joe Distance
-u N S ¥ {mm)} Y {mm)} Z {mm) O Continuous
[ woo] [ vooo| [ 000] () pane
) &7 ) U ides) Y (deg) W (dee) @ Medium
+U +¥ W [ 1.000] | 1.000] | 1000] () Short

Teach Tool Reference Point #1

[ Teach ] [ Gancel ]

5. Jog the robot until the tool is aligned with the reference point. Then click the <Teach>
button. The next step will be displayed in the wizard.
For SCARA robots:

Tool Wizard |E| El

Step 3: Teach second reference point

Eobot
mounting

+F L, T rotation
i flange

Click the Teach button and align the
tool with the same reference point
uzed in the previous step using a
different tool U angle.

Reference Point

[ Cancel I [ < Back

For 6-axis robots:
Tool Wizard

Step & Teach second reference point

Sepid

rotation s«
Eobot R 3 Click the Teach button and align
: : the tool with the same reference
mounting Tool : paint uzed in the previous step
ﬂange uging a different orientation.

Eeference Point

[ Cancel ] [ < Back ]

6. Click the <Teach> button. Jog the robot so that the tool is aligned with the reference
point, but from another U angle. To do this, jog the U axis several degrees, then jog X
& Y until the tool is aligned with the reference point. After you have finished jogging
to the reference point, click <Teach>.
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7. For 6-axis robots only: Jog the robot back to the reference point from other U, V, and
W positions. That is, jog the robot to the reference point by rotating the U, V, and W
changing the tool orientation 45 degrees. Then click <Teach>. Repeat teaching until
the robot can reach the reference point from other tool orientation as often as you
specified in (3).

8. The new tool definition is displayed as shown below. Click <Finish> to accept the new
definition.

Tool Wizand
Finizh

Tool 1 has been successfully defined

Presiouz Definition Undefined

New Definition: #Y[-17.445, -2.167, 0.000, 0.000, 0.000, 0.000)

Click Finish to save the new definition or click Cancel

Cancel ] [ < Back
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Tools: Robo

t Manager: Arms Page

This page allows you to define Arm settings for a robot. When the tab is selected, the
current Arm values are displayed. The tab is disabled if the current robot does not support
the Arm command.

A grid is used

When an arm

to display all the values for all 15 arm configurations you can define.

is undefined, then all fields for that arm will be blank. When you enter a

value in any of the fields for an undefined arm, then the remaining fields will be set to zero
and the tool will be defined when you click the <Apply> button.

For more information on arm parameters, see the SPEL" Language Reference: ArmSet

Statement.

i> Robot Manager

Contral Panel

FPaints
Arch
Locals

Tools

ECF

Boxes
Flanes

Weight

; Robot:| 1, R1, G4-A3013 v
Jog & Teach Armz

Define arm parameters

#rm | L2 Dist | J2Offest | Z Offsst | L1 Dist | UOffsst | &

2
3
4
5
i}
7
8
]

Tnertia
HYZ Limits
Ranme

Navigating the grid

Use the <TAB> key to move to the next field. Use the arrow keys or the mouse to move to

any field.

Item Description

Robot Select a robot.

L2 Dist Distance between the center of joint 2 and the center of the orientation joint
in millimeters.

J2 Offset Angle of the line from the center of joint 2 to the center of the orientation
joint in degrees.

Z Offset The Z offset between the new orientation axis and the standard orientation
axis.

L1 Dist Distance between the center of the shoulder joint and the center of the
elbow joint in millimeters.

U Offset The angle offset between the standard orientation zero position and the new
orientation axis zero position in degrees.

Apply Set current values.

Restore Revert to the previous values.

Clear Clear all values for the selected arm
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[Tools]-[Robot Manager]-[ECP] Page
This page allows you to define ECP (external control point) settings for a robot. When the
page is selected, the current values are displayed.

NOTE  [f the ECP option is not enabled in the controller, this page will not be visible.

For detailed information on using external control points in your application, refer to
6.16.5 ECP Coordinate Systems (Option).

A grid is used to display all of the values for all ECPs you can define.

When an ECP is undefined, then all fields for that ECP will be blank. When you enter a
value in any of the fields for an undefined ECP, then the remaining fields will be set to
zero and the ECP will be defined when you press the <Apply> button.

L
i Robot Manaeer

Contral Panel |

Bobot:| 1, R1, C4-A0013 v|
Jog & Teach | ECP
foints | Define external control points
Arch |
Locals |
el | et X ¥ z u W WA
Arms | | i
i

Flanes

Weight

HYZ Limits

|
Ihertia |
|
|

Rarnea

Navigating the grid
Use the <TAB> key to move to the next field. Use the arrow keys or the mouse to move to

any field.
Item Description
Robot Select a robot.

X The X coordinate of the ECP.

Y The Y coordinate of the ECP.

Z The Z coordinate of the ECP.

U Rotation angle of the ECP about the Z axis (roll).
\% Rotation angle of the ECP about the Y axis (pitch).
W Rotation angle of the ECP about the X axis (yaw).

Apply Set current values.
Restore Revert back to the previous values.
Clear Clear all values for the selected ECP.
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[Tools]-[Robot Manager]-[Box] Page

This page allows you to define Box (approach check area) settings for a robot. When the
page is selected, the current values are displayed. When a Box is undefined, then all fields
for that Box will be blank. When you enter a value in any of the fields for an undefined
Box, then the remaining fields will be set to zero and the Box will be defined when you

press the <Apply> button.

For more information on Box, see the SPEL" Language Reference: Box Statement.

Contral Panel |

Paints |
Arch
Locals

|
Tools |
Arms |

i Robot Manager

| Jog & Teach | Boxes

Robot: |1, R, C4-A001S ¥

Define boxes

| Box i Maw * Min v Max bin Z MaxZ Palarity i

EcP |3
Boxes ; 5
| B
Flanes | i z
Weight | : i
Thertia ! . 25
WYE Limits |
=
il
Navigating the grid
Use the <TAB> key to move to the next field. Use the arrow keys or the mouse to move to
any field.
Item Description
Robot Select a robot.
Min X Type in the minimum X limit value in millimeters.
Max X Type in the maximum X limit value in millimeters.
Min Y Type in the minimum Y limit value in millimeters.
Max Y Type in the maximum Y limit value in millimeters.
Min Z Type in the minimum Z limit value in millimeters.
Max Z Type in the maximum Z limit value in millimeters.
Polarity Sets the polarity to output I/O at approach check.
Apply Sets current values.
Restore Reverts back to the previous values.
Clear Clears all values.

Setting both values to zero disables the limits.
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[Tools]-[Robot Manager]-[Plane] Page

This page allows you to define Plane (approach check plane) settings for a robot. When
the page is selected, the current values are displayed. When a Plane is undefined, then all
fields for that Plane will be blank. When you enter a value in any of the fields for an
undefined Plane, then the remaining fields will be set to zero and the Plane will be defined
when you press the <Apply> button.

For more information on Plane, see the SPEL" Language Reference: Plane Statement.

i Robot Manager |:HE”Z|

| Control Panel | Bobot:i:‘- R1, G4-A0015 e

Jog & Teach Flanes

Foints Define planes

frch

Locals |

Tools

Arms

ECF

Boxes |

Flanes

igight

Thertia
WYZ Limits

Ranea

Navigating the grid
Use the <TAB> key to move to the next field. Use the arrow keys or the mouse to move to

any field.

Item Description

Robot Select a robot.

X Sets the X origin of the coordinate for approach check plane.
Y Sets the Y origin of the coordinate for approach check plane.
Z Sets the Z origin of the coordinate for approach check plane.
U Sets the U origin of the coordinate for approach check plane.
\% Sets the V origin of the coordinate for approach check plane.
W Sets the W origin of the coordinate for approach check plane.
Apply Set current values.

Restore Revert back to the previous values.

Clear Clear all values.
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[Tools]-[Robot Manager]-[Weight] Page
This page is for changing the Weight parameters for the robot.

For details on the Weight parameters, see the SPEL" Language Reference: Wight
Statement.

i® Robot Manager

| Gentrel Panel | gy [1, R, G4-AG0TS =
: Jog & Teach hizight
Fdints Configure weight parameters for optimum acceleration
Arch
Localz
s ;\::Itg?ot Eew;%ntegf end effector + meight of
L | Yeight  [1.000 @ke Obs
EGP
Boxes Length = Optional diztance fram rotational
center of J2 to center of eravity of end
T effector and part (SCARA anly).
Leneth !_1_."5660 | mm
Thertia |
| %2 Limits |
FEre |
L.
Item Description
Robot Select a robot.
Weight Type in the new total weight of the payload on the robot.
Kg/Lb Choose which unit the weight is represented in: kilograms or pounds.
Length Type in the new length.
Apply Sets the current values.
Restore Reverts back to the previous values.

Defaults Displays factory default settings.
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[Tools]-[Robot Manager]-[Inertia] Page
This page is for changing the Inertia parameters.

For details on the Inertia parameters, see the SPEL" Language Reference: Inertia

Statement.
i Robot Manager
Control Panel | gubat [T, A1, Ga-AG01S v
Jog & Teach Inertia

fofi Configure inertia parameters for optimum acceleration

Arch

Locals

Tool Load Inertia = Inertia for End effector + part

S0 to be carried.

Arms —_—
Load imertia 00050 | keme

EGP

Bozes Eccentricity = Optional distance from
rotational center of end effector joint to

Planes center of gravity of end effector and part.
Eccentricity: 00000 | mm

izight z g

HAZ Limite
Ranas
il
Item Description
Robot Select a robot.

Load inertia Type in the new load inertia of the payload on the robot in kg:m” This
includes the inertia of end effector plus the part to be carried.

Eccentricity Type in the new eccentricity value in millimeters. This is the distance from
rotational center of joint 4 to the center of gravity of end effector and part.

Apply Set the current values.
Restore Revert back to the previous values.

Defaults Press the defaults button to display factory default settings.
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[Tools]-[Robot Manager]-[XYZ Limits] Page
This page allows you to configure limits for X, Y and Z motion in the robot envelope.

For details on the XYZ limits, see the SPEL" Language Reference: XYLim Statement.

i/ Robot Manaeer

Paiis | pobot[1, RT, G4-ABDTS v
Arch | 30Z Limits

Locals

Define limitz for baze coordinate system

Tools
Arms
Walues are in millimeters
ECP
Boxes ® ,ilm_ _i To |0000 _i
i vooo e oo
Yz ight
Thertia z [oooo | o [Doo0
HYZ Limits )
=n
Hame Config !

Item Description

Robot Select a robot.

X, Y,Z Type in the minimum and maximum X, Y, and Z limit values. Setting
both values to zero disables the limits.

Read Current Click this button to read the value from the current robot position. The
button text shows the axis and minimum or maximum depending on
which text field has the current focus.

Apply Set the current values.

Restore Revert back to previous values.

Defaults Set default values.
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[Tools]-[Robot Manager]-[Range] Page
This page allows you to configure the robot joint software limits.

For more information on Range, see the SPEL+ Language Reference and the manual for
the robot you are using.

For details on configuring the motion range, see the SPEL" Language Reference: Range

Statement.
i Robot Manaeer
ot Bobot 1, i, Gi-ABOTS ~
Brch Fange
Locefe Defire limitz for each robot joint
Toaols
Arms Walues are in encoder pulzes
ol J: [-9mE74 | To [GOB174 |
S J2: [-a20854 | To [320854 |
flaricy Jz [18Tma |7 [o I
izight . s ;
Jg: 186778 RERIERE [
Thertia ! 1
i 5 | | T | |
RYE Limits ) i
o = 6 | | T | |
| Range
Al
=
Item Description
Robot Select a robot.
J1-J6 Type in the minimum and maximum encoder pulse values for each joint.

Read Current Click this button to read the current joint value of the robot into the
currently field. The button text will change depending on which text

field has focus.
Apply Save the current changes.
Restore Revert back to the previous values.
Defaults Set the default values.
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[Tools]-[Robot Manager]-[Home Config] Page
Home Config allows you to configure the optional user home position.

For details on configuring the home position, see the SPEL" Language Reference:
HomeSet Statement.

2 Robot Manager EI@E}

Poits | popot[T. R, C4-A001S |

Arch Home Configuration
Locals Gonfigure home parameters

T Home Position Home Order

ools

Yalugs are in encoder pulses

Arms

EGP 41| | J1: !_Slep 2 > =
Boxes J2 J2: ISlepé |
Planes J3: | J3: :-Step'l LY
izight : s o

Jd: | | Jd: ISteDZ Lo

Inertia

| MYZ Limits

Range

Read Current Position

Changing home position

When you select the [Home Config] tab, the current home position is read from the robot
controller and displayed in the text boxes. If the home position has never been defined,
then the text boxes will be blank.

To define the home position, you can enter an encoder position value for each of the four
robot joints in the text boxes, or you can select the [Jog & Teach] page to jog the robot to
the desired home position, then select the [Home Config] page and click the <Read Current
Position> button to read the current encoder position values.

Changing home order

The home command executes in steps. The number of steps equals the number of joints on
the robot. Select the home step number for each joint using the dropdown list for each
joint. More than one joint can be homed in the same step.

Testing home

After making changes to the home position and home order, you can click the [Robot
Manager]—[Control Panel] tab and click the <Home> button.

Item Description

Robot Select a robot.

Read Current Click this button to read the current position encoder pulse value into the
currently selected text field. The button text will change according which
text field is selected.

Defaults Set the value of the [Home order] group box to the default value.
Apply Save the current changes.
Restore Revert back to the previous values.
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5.11.2 [Command Window] Command (Tools Menu)

You can execute SPEL" commands from the robot controller and view the results.

To open the Command window
Select Command Window from the Tools Menu

Or

Click on the button on the toolbar.
Or

Type Ctrl+M

i EPSON RG+ 7.0.0 - Project c:¥EpsonRG70¥Projects¥Firstfpp

Eile Edit Miew Project Bun Tools Setup  Window Help

DEd& & Rl LE=EIE0 HO#EIBY H coCmectn 1B [ ?
Project Explorer 8 %

(=423 Frogram Files

- ~[E] Mainpre

i MainGycle pre
(10 Tclude Files
(=23 Rohot Points

- {12 Common

. =43 Robot 1

H -[0] robotl pts
=29 Labels
= P
~ fFE User Errors
&1 Wision

@00 G

#-( Functions

Gommand

Status 2 x

Program EStop| Safety Error Warning| Robot: 1, R1, G4-A01S, Dry Bun | Mo Tasks Running INS

To execute SPEL+ commands from the Command window

1. Type in the desired command after the prompt (>). Commands can be entered in upper
or lower case.

2. Press <Enter> to execute the command. The cursor can be anywhere on the line when
you press <Enter>.

3. Wait for the prompt to return before typing in a new command.
When an error occurs, an error number will be displayed along with an error message.

You can use the arrow keys or the mouse to move the cursor to any line in the window that
starts with a prompt (>) character and execute it by pressing <Enter>.

Command Window Keys

Key Action
Ctrl+A Select entire window.
Ctrl+C Stop the program and initialize robot controller. If a robot motion

command is in progress, the prompt will return when the command has
been completed.
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Key Action

Ctrl+V Execute Paste command. Paste from Clipboard to current selection.

Ctrl+W Re-display last command line after the prompt.

Ctrl+X Execute Cut command. Cut current selection and put in Clipboard.

CtrlI+Z Undo last change.

Ctrl+Home Go to the top of the window.

Ctrl+End Go to last prompt at end of the window.

? Translates to "PRINT " when used as the first character of a command.
This can be used to display variables or any statement that requires a
PRINT command.

5.11.3 [I/O Monitor] Command (Tools Menu)

The I/O Monitor window lets you monitor all controller hardware inputs and outputs and
also memory 1/0. There are up to four views available: one standard view and three
custom views.

On the standard view, there are two grids. For each grid you can specify which type and
size of 1/0O to monitor.

For each custom view, you can specify a list of any combination of input, output, or
memory. By default, there is one custom view available. To use the other two custom
views, right click on a tab and check the views you want to be visible. See the section
Custom 1/0 Views later in this chapter.

Labels that have been defined using the [I/O Label Editor] are displayed next to each bit,
byte, or word.

After the [I/O Monitor] window has been opened, the input and output status for the
current view is constantly updated.

The I/O monitor will always be displayed on top of other child windows, such as program
windows and point windows.

If a description has been entered for an 1/O port (bit, byte, or word) in the I/O Label Editor,
then a tool tip will be displayed when the mouse pointer is over the row containing the port.

You can turn outputs on and off by double clicking on the output LED images in the Status

column.
“:" 1O Monitor
Standard Wiew | Custorn View 1
Al Inputs ~ All Dutputs ~
®Bits O Bes Owods @Bl OBges O w;us)_/ Grid partition lever
Bit Status Label A Bit Status Label K._
0 ®  IndexHome 1] & IndexTable
1 o] 1 3 ErorLight
2 o] 2 3 InCycleLight
3 o] 3 o
4 o] 4 o
5 o] 5 o
E ] 3 o
7 ] 7 o
8 ] ~ 2 O v
[ Hexadecimal ¥alues Wirtual 140 Mode
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To open the 1/O Monitor

Select I/O Monitor from the Tools Menu.
Or

Click on the ££% tool bar button.
Or

Type Ctrl + L.

Using the I/O Monitor
Select the [Standard View] tab.

Scroll through the grids to locate the desired inputs or outputs to monitor.

You can split each grid into two scroll regions by selecting the split bar in the upper right
corner of the grid and dragging it down. Each scroll region can be individually scrolled.

To turn an output off or on, double click on the LED image for the desired output.

When Virtual I/0 is active, you can turn input bits on and off by double clicking on the
input LED images in the Status column.

To view bytes and words in hexadecimal format, check the [Hexadecimal Values]
checkbox.

You can resize the I/O monitor in the vertical direction to show more data. Move your
mouse pointer to the lower right corner of the window to activate a size handle, then click
down and drag the window down or up to the desired size.

Custom /O Views

You can configure up to three custom I/O views. In each view, you can add any
combination of I/O. You can also change the name of each view and hide each view.

“:" O Monitor,

Standard iew | Custom Yiew 1
Type Part Status Label Add
Input Bit 1] ® IndexHome
Output Bit R i] 0 IndexTable
[] Hexadecimal Values Virtual 140 Mode

To change a view

1. Click on a custom view tab. If none are currently shown, right click on the [Standard
View] tab and select one of the three custom views to show it.

Rename...

i Custom Yiew 1 Label

Custam Yigw 2 &

Custam Yiew 3

2. Click the <Add> button to add a new row to the list.

3. Select the <Type> by clicking in the [Type] column, then click the arrow to view a list
of I/O types and select one.
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In the [Port] column, select the port (bit, byte, or word, depending on 1/O type).
Add more rows as needed by repeating steps 2 - 4.
Save the changes by clicking the <Apply> button.

Click the <Delete> button to delete a row.

® =N s

Use the <Restore> button to cancel changes.

To rename a view

1. Click on a custom view tab. If none are currently shown, right click on the [Standard
View] tab and select one of the three custom views to show it.

2. Right click on the view tab and select [Rename].

3. Enter the new name for the view.

5.11.4 Task Manager Command (Tools Menu)
The Task Manager window allows you to Halt (suspend), Resume (continue), and Quit
(abort) tasks.

To open the Task Manager
Select Task Manager from the Tools Menu.

Or
Type Ctrl + T.
Or

Click on the " button on the toolbar.

Operation
The Task Manager is used for suspending, resuming, stepping, and stopping tasks.

When Task Manager is started, you will see a grid containing status information for 32
tasks standard tasks and 11 trap tasks. Also, you will see the status information of 16
background tasks if the background task is enabled. There are 8 items shown for each task.
To view all of the columns, use the scroll bar or resize the window.

Task Number of task from 1 to 32 and 11 trap tasks.
Name Name of the function that was started as a task.
Status Current task status: Run, Wait, Halt, Pause, Aborted, Finished.
Type Task types
Normal This task is a normal task
NoPause This task does not pause with Pause statement or when

Pause input or Safety Door open occur.
NoEmgAbort This task continuously processes during the Emergency
Stop or error occurrence.

Line Current task line number.
Function Current task function name.
Program Current task program name.

Start The date and time that the task was started.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1



5. The EPSON RC+ 7.0 GUI

% Task Manager

Task Mame Status Type Line Function ~
1 mair W ait Mormal 10 Tair 3
RobotT ask Run Marmal 17 RobotTask  —
laT ask W ait Marmal 26 laT ask
MaonitorT ask W ait MNoPause 32 MonitorT azk

Pause

[T ==E N - RS B PR )

—_
)

<€

Item Description

Halt Suspends the selected task. This temporarily stops the task so that it
can continue with the <Resume> button. <Halt> can only be executed
when a task is running (status is Run). When Halt is executed, the
<Resume> button will be enabled. If a motion command is executing
with Halt occurs, the motion will be completed before the task reaches
the Halt state.

The task also temporarily stops when the task is NoPause type or
NoEmgAbort type.

Resume After one or more tasks have been suspended with the <Halt> button,
clicking <Resume> will make the halted tasks continue where they left
off. First, a confirmation dialog is displayed.

Quit This button stops the selected task permanently. You cannot resume a
task once you have executed Quit. To restart the task, you must start it
from within a program or from the Run window. The task also stops
when the task is NoPause type or NoEmgAbort type.

Pause This button pauses tasks that can be paused. After pause, you must use
either <Continue> or <Stop>.
The task does not pause when the task is NoPause type or NoEmgAbort

type.

Continue This button continues all tasks that were paused with the <Pause>
button.

Stop This button stops all tasks.

To Halt, Step, Walk, and Resume a task
The <Halt> button will become active after you select a running task.

Click the <Halt> button to stop the task you selected for a moment.

After a task has been halted, the source code will be displayed and the next step will be
indicated. You can click on the <Resume> button to resume execution. (You can also
execute [Step Into], [Step Over], or [Walk] from the [Run] Menu.)
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To Pause and Continue tasks
Pause allows you to "suspend" all tasks that can be suspended.

Click on the <Pause> button to pause available tasks. The robot will decelerate to a stop
immediately.

After executing Pause, click on <Continue> to resume all suspended tasks.

To view source code at the current execution line

Select a task row. Then right click and select [Go To Line]. The program editor will be
opened at the current execution line

5.11.5 Macros Command (Tools Menu)

You can create SPEL+ command macros using the Macro Editor. Macros consist of one or
more SPEL+ statements that can be executed from the command window. A macro
statement may use global variables, I/O labels, and point labels. You can assign a macro to
each of the Alt function keys except for Alt+F4, which is a Windows shortcut to close the
application.

1. Select [Tools]-[Macros] to open the [Command Macros] dialog box.

¥ Command Macros

Function Key: tacio Name:
Al+F2 - MyMacro

Macra:

Jump Pick Exrecute

On Vacuun

Output:

Type the macro statements in the [Macro] text box.
Click the <Apply> button to save changes.

Click <Execute> to run the macro.

A

Click <Close> to close the dialog. You will be prompted to save the macros you have
created or changed.

To open a macro and execute it, type <Alt> + function key. Then click <Execute> to run it.
Macros never execute by pressing the function key. The separate execute step is provided
for safety, since macros can move the robot and control 1/O.

Macros can be executed while tasks are running. If invalid commands are executed while
tasks are running, an error will occur.
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5.11.6 [I/O Label Editor] Command (Tools Menu)

The I/0 label editor lets you define meaningful names for inputs, outputs, and memory 1/0
for each project. The labels can be used in your programs, from the Command window, or
in macros. They are also displayed in the I/O Monitor window.

To open the I/O Label Editor
Select I/0 Label Editor from the Tools Menu.

Or
Type Ctrl + L.
Or

Click on the s&= button on the toolbar.

= I/0 Label Editor.

& Standard 10 1 Output Bit Label Description Al
& Inputs 1] IndexT able Move index table to next position
Bits 1 EnoiLamp Lamp iz on when an eror occurs

Bytes 2

InCycleLamp  Lamp is on while station iz in cycle
words »

= Outputs 4
Bits 5

Bytes 3

Wwords 7

(- Extended | /0 4
- Fieldous 1/0 q
- Memany 10

The 1/O Label Spreadsheet

When you select [I/O Label Editor] from the [Tools] menu, a window opens that contains a
tree and a spreadsheet editor.

The tree on the left side of the window shows the various types of I/O for the controller.
For each type of I/O you can view and edit labels for bits, bytes (8 bits), and words (16
bits).

The first column of the spreadsheet shows the bit, byte, or word number, depending on
which type of I/O you are viewing.

The second column contains the label for each bit, byte, or word in column 1. You can
type in up to 16 characters for a label. Label characters can be alphanumeric or underscore.

The third column contains the description associated with the label.

If you add a description to an I/O point, then the description will be displayed as a tool tip
on the 1/0O Monitor.

NOTE - The I/0 Label Editor shows all available I/O types on your controller.

- For the Editor version, the I/O Label Editor shows the all I/O types.
For example, you can edit Fieldbus I/O labels, but you may not have a Fieldbus board
installed in the controller.
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To add or edit a label
Select the type of I/O you want to label in the tree. After you select the I/O type, the
spreadsheet will be refreshed to display the labels for that type. The number of rows in the

spreadsheet equals the number of bits, bytes, or words available for the type you have
selected.

Use the mouse to scroll through the spreadsheet and put the cursor in the [Label] field next
to the bit, bytes, or words number that you want to add a label to. Type in the label, which
can be up to 16 alphanumeric characters without any spaces. Optionally, you can type a
description for the label in the [Description] field.

After adding or editing labels, save the changes by executing [Save] from the [File] menu

or by clicking on the <Save Project> & toolbar button. If any duplicate labels are detected,
an error message will be displayed and the save operation will be aborted. You must
correct the duplication before you can save the labels successfully.

To cut and paste labels and descriptions

You can cut and paste labels and descriptions by selecting with the mouse, then executing
[Copy], [Cut], and [Paste] from the [Edit] menu.

You can also cut and paste entire rows using the following steps:

1. Select one or more rows by using the row selectors on the left and execute either the
[Cut] or [Copy] command from the [Edit] menu. When selecting multiple rows, hold
down the shift or control key while selecting rows with the mouse.

2. Select the row where you want to start the paste by clicking the row selector on the left
of the row.

3. Execute the [Paste] command from the [Edit] menu.
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5.11.7 User Error Editor Command (Tools Menu)

The User Error Editor allows you to define user errors.

EE User Errors IZIIEBI

Emor # Label Meszage A
8000 ER_WACUUM Wacuurn errar has ocoured. =
2001  ER_INDEXOT  Indexer overtime has occured. H
2002

2003

2004

2005

2006

2007

2008

2009

a010

2011

2012 LV,

User error numbers can be from 8000 to 8999.
Labels can be up to 16 characters in length.

It is recommended that you use the ER _prefix for each error label and use all caps for the
label. This makes it easy to see error labels in your code.

Some user error examples:

Error # Label Message

8000 ER VACUUM Vacuum error has occurred.
8001 ER _INDEXOT Indexer overtime has occurred.

In your program code, use the Error statement to generate a user error. For example:

On Vacuum
Wait Sw(VacOn), 1

If Tw = 1 Then
Error ER_VACUUM

EndIf

The user error information is stored in the current project directory in a file called
UserErrors.dat.

You can use the [Import] command from the [File] menu to import user errors from other
projects.

After adding new error definitions, save the changes by executing Save from the [File]

menu or by clicking on the <Save Project> & toolbar button. If any duplicate labels are
detected, an error message will be displayed and the save operation will be aborted. You
must correct the duplication before you can save the labels successfully.
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NOTE

5.11.8 [Controller] Command (Tools Menu)
Select Controller from the [Tools] menu to open the [Controller Tools] dialog box.

From the [Controller Tools] dialog box, you can save and restore the complete controller
configuration and the project using the [Backup Controller] and [Restore Controller]
commands. You can also save and view controller status, and reset the controller.

Before servicing the system, you should execute [Backup Controller] and store the system
configuration on an external media such as a USB memory key.

If required, you can use [Restore Controller] to restore previously stored data.

- Gontroller Tools

Save all controller data and
statuz to a PG folder.

Restore all controller data from
Bestore Gontroller... SR
N Wiew controller status from a
View Controller Status. e

Reset contraller to startup
=tate

Gloze

Backup Controller...

Reszet Controller

Backup Controller

Use Backup Controller to save controller configuration data on your PC.

The current status is saved in a folder containing several files. The controller configuration
settings, task status, I/O status, robot status, etc. are saved in these files. This is useful for
users to send a snapshot of the controller status to a system vendor or to Epson technical
support, should the need arise.

Backup Controller is equivalent to connecting a USB memory key to the controller and
pressing the TRIG button on the controller to save controller status.

Controller status is stored in a folder named “S” plus the controller serial number followed
by the date / time.

You can configure the controller whether to save the project files in the status folder or not.
See [Setup]-[System Configuration]-[Controller]-[Preferences].

1. Select [Tools]-[Controller].
2. Click on the <Backup Controller> button to open the [Browse For Folder] dialog box.

Browse For Folder

Select folder for controller backup

@ Deskkop ~
urJ My Documents
= _J Iy Computer
[=) % Local Disk (C:)
|5 S0e14a4555d70605F7
|5 Documents and Settings
150 EpsonR.Ca0
= |3 EpsorRC70
[
() Backup 3

Make Mew Folder ] [ Ok 1 [ Cancel
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3. Select the disk drive and parent folder where you want to save the information. You
can create a new parent folder by clicking the <Make New Folder> button.

4. Click <OK>. A new folder containing the backup files will be created in the selected
folder named "B_" plus the controller serial number followed by the current date / time.

Restore Controller

Use Restore Controller to load controller settings from previously saved backup data. You
cannot restore the controller data while tasks are running. If you attempt to do so, an error
message will be displayed.

To restore controller configuration:
1. Select [Tools]-[Controller].

2. Click on the <Restore Controller> button to open the [Browse For Folder] dialog box.

Browse For Folder |E‘r‘s__<|

Select Falder containing contraller backup

@' Deskkop -
B My Diocuments
=] _J My Computer
= e Local Disk {:)
(L) 50214a4585470605F7
[C) Documents and Settings
[C5) EpsonRCED
= [ EpsonRC70
= ) AP
o= .

3. Select the drive and folder where the information is stored. Controller backup
information is stored in a folder that is named “B” plus the controller serial number

followed by the date / time.
NOTE o ) ]
& You can also select a folder containing export controller status information.

4. Click <OK> to display the dialog to select the restore data.

Restore Controller §|

All basic controller settings will be restored.

In addition, the following data can also be restored:
[] Robat names, serial numbers, calibrations
[] Project
[ Wision hardware configuration

[ Security configuration

[ 0k I [ Cancel ]

Robot names, serial numbers, calibrations checkbox

This checkbox allows you to restore the robot name, robot serial number, Hofs data,
and CalPls data. Make sure that the correct Hofs data is restored. If the wrong Hofs
data is restored, the robot may move to wrong positions.

The default setting is unchecked.
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Project checkbox

This checkbox allows you to restore the files related to projects.

The default setting is unchecked.

When the project is restored, all the values of Global Preserve variables are restored.
For details about Global Preserve variable backup, refer to 5.10.10 [Display Variables]
Command (Run Menu,).

Vision hardware configuration checkbox

This checkbox allows you to restore the vision hardware configuration.
For details, refer to the EPSON RC+ 7.0 option: Vision Guide 7.0.
This is not checked by the default setting.

Security configuration checkbox

This checkbox allows you to restore the security configuration.
For details, refer to /4. Security.

This is not checked by the default setting.

5. Click the <OK> button to restore the system information.

Restore the system configuration saved using Backup Controller only for the same system.
When different system information is restored, the following warning message appears.

EPS0OMN RC+ 7.0

9 Warning:

L]
£ The =erial number of the backup data does not match the current controller =erial number.

Continue?

Ltes J[

Click the <No> button to cancel restoration of data except for special situations such as
controller replacement.

View Controller Status
Click the <View Controller Status> button to view the status data stored from a previous
status export (see the Export Controller Status section above).

To view controller status:

1. Select [Tools]-[Controller].
2. Click on the <View Controller Status> button to open the [Browse For Folder] dialog.

Browse For Folder

Select Folder For controller status o view

@' Deskkap
@ My Documents
= vj [y Computer
[= S Local Disk ()
I5) 50e1424585d70605F7
I5) Documents and Settings
I55) EpsonR.Ce0
= I3 EpsonR.C70
153 AP
I Backup
—

[

b

3. Select the drive and folder where the information is stored. Controller status
information is stored in a folder that is named "S " plus the controller serial number
followed by the date / time.

4. Click <OK> to view the selected controller status.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1



5. The EPSON RC+ 7.0 GUI

5. The [Controller Status Viewer]| dialog will be displayed.

Controller Status Viewer

Status Folder: (] StatusDate/Time: 2012-11-13 134528
General
General
Input / Olutput
Tasks Item Yalue L
System History Contioller Mame
= Program Files Controller Serial
Ma\n..prg Firrmware Wergion £9313
Include FI.|SS Contraller Total Hours oo
i Habot Points Controller Max On Hours 0o
Earnnon Pioject Mame i
- Robot 1
robot. pts IFaddress
IP Mask
IP Gateway 0onn M
EStap Caunt 1}
EStap Qrf
Safeguard Qif
Enrar Off
Operation Mode Program
Control Device PC
Dizplay Device PC
Feset tunz off outputs Dizabled w

6. Select items to view from the tree on the left side of the dialog.
7. To view another controller status, click the ellipses button next to the Status Folder
name and select a new status folder.

Reset Controller
Use the <Reset Controller> button to reset the SPEL controller.
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5.12 [Setup] Menu

The [Setup] menu contains the following commands:

124

- PC to Controller Communications

- System Configuration

- Preferences
- Options

5.12.1 [PC to Controller Communications] Command (Setup Menu)

[=1

To configure communications with the Controller, select [PC to Controller
Communications] from the [Setup] menu. The [PC to Controller Communications] dialog
will be displayed as shown below:

**PC to Controller Communications

Current Connection: 2

Connection Status: Disconnected

Nurmber Narme

2 Ethernet 1

Type IP Address LConnect

©USE MaA

Ethernet 1592168.0.1
Add

[ work Offline Auta Connect

Item Description
Connect Connect the selected communication.
Disconnect Disconnect the communication.
Add Add communication information of Ethernet or a virtual controller.
Clicking this button opens the dialog to specify the communication type.
New Controller Gonnection Program execution time
e e In the virtual controller, programs will
(S)ifnnnection to real controller via CiRernet execute ContlnuouSIy fOr up to one
() Conrection to new virtual cortroller hour' . . .
i e e el If continuous execution is over one
| | hour, a warning message appears.
You can execute the program again
Lok ] [ comwel after the warning is displayed, and the
continuous execution timer will be
reset.
Delete Deletes selected communication information. Connection #1 “USB”
cannot be deleted.
Apply Saves changes.
Restore Restores to previous settings.
Work Offline  You can build a project without connecting to the controller in Offline

Auto Connect
Close

mode. Some functions such as Robot Manager are not available in this
mode.

If the connection is enabled, connects to the controller automatically.
Closes the dialog.
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5.12.2 [System Configuration] Command (Setup Menu)

The [System Configuration] command opens a dialog that contains several pages that are
used to configure the system for the EPSON RC+ 7.0 environment.

To open the [System Configuration] dialog, select [Setup]-[System Configuration] .

[Setup]-[System Configuration]-[Startup]
[Setup]-[System Configuration]-[Startup]-[Start Mode] Page

From the Start Mode page, you can choose whether EPSON RC+ 7.0 starts in Auto mode
or Program mode.

IH System Gonfiguration

E= Startup
Start Mode

Auto Start

indows Login
- Gontraller
[+ Security
& Vision

| Start Mode

Close

) Buta
() Program

Item

Description

Auto

Program

Password

Apply
Restore
Defaults
Close

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1

Select Auto to start EPSON RC+ 7.0 in Auto mode. Refer to 4. Operation
for details.

Select Program to start EPSON RC+ 7.0 in Program mode. Refer to 4.
Operation for details.

Click this button to change the password required to enter Program mode
from Operator mode when EPSON RC+ 7.0 starts.

Saves the current changes.

Reverts back to previous settings.

Click this button to set the default startup mode.
Closes the System Configuration dialog.
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[Setup]-[System Configuration]-[Startup]-[Auto Start] Page

L System Configuration

= Auto Start
Start Mode
Auto Start
Windows Login
@ Contraller
- Seourity [] Start EPSOM RG+ 7.0 after Windows start
- Vizion
Command line options:
i |
[] Buta start SPEL+ program |£: zeconds
Item Description

Start EPSON RC+ after  Check this box if you want EPSON RC+ 7.0 to automatically

Windows start

start after Windows starts.

Command line options Enter the command line options used when EPSON RC+ 7.0

Auto start SPEL+

program

Apply
Restore

Close

is automatically started. This is active only when the Start
EPSON RC+ 7.0 with Windows start checkbox is not
checked.

Check this box if you want to execute the main program after
a delay.

This is active only when starting in Operator mode and the
control device is “Self”.

Saves the current changes.
Reverts back to previous settings.

Closes the System Configuration dialog.
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[Setup]-[System Configuration]-[Startup]-[Windows Login] Page
The Windows Login page allows you to configure the automatic login when Windows

starts.

IH System Gonfiguration

= Startup
Start Mode
Auto Start
Windows Login

- Gontraller

[+ Security

& Vision

‘Windows Login

Apply

Enable windows auto login

User Mame: |Uperalur1 |

Password: |>M<| |

Damair: | |

Item

Description

Enable windows auto Check this box if you want to automatically login to Windows

login

User Name
Password

Domain

Apply
Restore

Close

when it starts. You must supply a valid user name, password,
and domain.

Enter the name of a valid Windows user on the system.
Enter the login password for the user.

Optional. If the PC is the member of a domain, enter the name
here.

Saves the current changes.
Reverts back to previous settings.

Closes the System Configuration dialog.
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[Setup]-[System Configuration]-[Controller]
[Setup]-[System Configuration]-[Controller]-[General] Page
This page allows the user to view general information about the controller.

L System Configuration

1 Contraller General

& Start |
& Corglr
General
Configuration Serial #
Fisfererices MAG Address:  00-30-64-0D-GE-FA
) IT;E?;S/ Outputs Firmware Version: 699.0.10
- Remote Contral _— ey
& Rez2az Date / Time: 2012411402 11:1606
i & TQP /TP Froject Name Firstfpp
[ Security
- Wigion
Item Description
Serial # Displays the serial number of the current controller.
MAC Address Displays the MAC Address of the controller.
Firmware Version Displays the firmware version used in the current controller.
Date / Time Displays the current date and time in the controller.
Project Name Displays the name of the project in the controller.
Close Closes the Setup Controller dialog.
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[Setup]-[System Configuration]-{Controller]-[Configuration] Page
This page allows the user to view and change the controller configuration settings.

U System Configuration

| Controller Gonfiguration

B Cortrlr
General T
: ; Hame: |contaraller]
Peteiress o—
imulator ress: |192168.01 |
Inputs / Qutputs 1P Mask: 2552552550 ‘
t: Remate Contral e
'{1 %}2)3; P 1P Gateway:
[+ Security
# Vigion USE Speed: B
Gontral Device: };‘O r
TP Password:
Item Description
Name Use this text box to change the controller name. You may
use any name up to 16 characters long using alphanumeric
characters and underscore.
IP Address Use this text box to set current IP address of the LAN-1
port. The IP Address must be on the same subnet as the PC.
IP Mask Use this text box to set the IP mask of the LAN-1 port. Note
that the IP Mask must match the IP mask used for your
network.
IP Gateway Use this text box to set the IP gateway of the LAN-1 port.

Control Device

TP Password
Apply

Restore

Close

This is only required if you will be accessing the controller
from outside of the local network.

Allows you to select the Control Device.
Allows you to change the TP password.

Saves the current changes. If necessary, the controller will
be reset to use the new settings.

Reverts back to previous settings.

Closes the Setup Controller dialog.
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NOTE

NOTE

[Setup]-[System Configuration]-[Controller]-[Preferences] Page
This page contains controller preference settings.

[ System Configuration

Controller Preferences

B
Contraller Elose

Gene_ral : Rezet command turns off outputs ~
Configuration .
A i Cutputs off during emergency stop
Praterences : 5 o
Allow mation with one or mare joints free
Sifulstor ‘ialk stops for output commands
- Robots P P

Diry run

Tnputs £ Cutputs Wirtual L0

#- Femote Control

Ihclude project files when status exported
- RS232 Do} f Defaults
& Safeguard open stops all tasks
m TGP S IP :
Auto satesuard position recovery
[+ Security

Independent mode

Clear globals when Maink function started

Enable backeround tasks

Enable advanced task commands

Enable GP - PTP connection when GP iz on

Auto LIM (Least Joint Mation)

Dizable point flags check >

Wision

=

DDONCOEEEOEORE R

RESET command turns off outputs
When this preference is turned on, all outputs other than remote control outputs will be
turned off when a Reset instruction is executed. The default setting is off.

The outputs of the standard 1/O, expansion I/O, and Fieldbus I/O are included in the
“outputs” mentioned in the above preferences [RESET command turns off outputs] and
[Outputs off during Emergency Stop]. Memory I/O is not affected by these preferences.
Therefore, memory 1/O bits are not turned off by the RESET command execution or during
Emergency Stop.

Outputs off during Emergency Stop

When this preference is turned on, all outputs other than remote control outputs will be
turned off when emergency stop occurs. Also, no outputs can be turned on until the
emergency stop condition is cleared. The default setting is on.

Uncheck this preference to execute I/O On/Off using the NoEmgAbort task or background
task after Emergency Stop. If it remains checked, the execution order of turn Off by this
preference and turn On using the task are not guaranteed.

You should design your system to always remove all power to output devices when

emergency stop occurs. Even if the controller turns off outputs, the I/O hardware could
malfunction.

Allow motion with one or more joints free

When this preference is turned on, motion commands can be executed after SFree has been
used to free one or more joints. The default setting is off.

Walk stops for output commands

When checked, the Walk command from the Run Menu will execute lines until after the
next motion or output statement (whichever comes first). When unchecked, the Walk
command will execute lines until after the next motion statement and will not stop for
output statements. The default setting is on.

Dry run

This preference allows you to run programs without a robot connected to the controller.
All program statements will work. Motion statements will execute approximately the same
amount of time as when connected to a robot.
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Virtual I1/0O

This preference allows you to run programs using virtual I/O. When Virtual 1/O is enabled,
I/O commands do not affect the hardware I/O. There are also several commands available
for turning on inputs from within a program. The default setting is off.

NOTE Remote function is also available when virtual I/O is enabled.

Include project files when status exported

This preference allows you to configure whether project files are included or not when the
controller status is exported. Refer to 5.1/1.8 [Controller] Command- Export Controller
Status. The default setting is on.

Safeguard open stops all tasks

Check this option to cause all normal tasks and NoPause task to stop when the safeguard is
open. Only NoEmgAbort task and background tasks will continue.

This option can be used in applications where pause / continue are not required.
The default setting is off.

Auto safeguard position recovery
This preference allows you to move a robot back to the position where it was at the
safeguard opened when continuing the program execution.

Auto recover ON Automatically turns ON a motor and moves a robot in low power
status to the position where it was when the safeguard opened.

Continues the usual cycle. (Default)

Auto recover OFF  In the Run Window and Operator Window, when an operator clicks
the Continue button, a dialog with a Recover button will be shown.
The operator needs to hold down the Recover button until the motor
is ON and the robot’s return is finished. Otherwise the robot will
stop before reaching final position.
After verifying that the robot’s return is finished, the operator clicks
the Continue button to continue the usual cycle.

For more information, refer to /5. Security — Recover motion to safeguard open position.

Independent Mode

This preference allows you to use the controller without interfacing with the Windows
(Independent mode).

Usually you can use the controller after the EPSON RC+ 7.0 becomes active. Use this
option when you want to use the controller through the external device using Remote 1/0.
This is turned off by default.

Initialize global variables when Main XX function started

This preference allows you to initialize the global variables as the main function becomes
active.

Turn off this preference when you sue the global variables from the background task.
Otherwise, the variables will be initialized by the controller and the variable-access

conflict from tasks will occur. This is turned on by default.
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Enable background tasks

This preference allows you to execute background tasks.
This is turned off by default.

Enable advanced task commands

This preference allows you to execute StartMain, Cont, Recover, Reset, Error commands.
This is turned off by default.

AN

Before you execute StartMain, Cont, Recover, Reset, Error commands, you should
understand each command's specification and verify that the system has the appropriate
condition to execute these commands.

CAUTION Improper use, such as executing commands continuously in a loop, can reduce the
security of system.
Enable CP — PTP connection when CP is ON
This preference allows you to overlap the trajectories of CP motion and PTP motion during
CP ON.
NOTE  Over-speed error or Over-acceleration-speed error may occur according to the motion

NOTE

132

acceleration / deceleration speed setting. If the error occurs, adjust the acceleration /
deceleration speed setting or uncheck this checkbox.

Auto LJM (Least Joint Motion)

This preference allows you to enable Auto LIM at the controller start up. To disable Auto
LJM temporarily, use AutoLJM Off command.

If Auto LJM is enabled at all times, this function automatically adjusts the posture of the
robot to reduce the motion distance, even when you intended to move the joint widely.
Therefore, it is recommended to disable Auto LJM at the controller start up and operate the

robot as you desired using AutoLJM On command or LJM function.

Disable Point flag check

This preference allows you to continue operation even when point flags, one was specified
as a target point and the other one after the motion completion, do not match in a CP
motion.

However, if the flags do not match at the transferring point while CP On is used, the robot

will stop at the point and the motion will not become a path motion.

Motor off when Enable switch off in Teach Mode

This preference is read-only. It shows whether motors will be turned off when the Enable
switch is off during Teach Mode.
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[Setup]-[System Configuration]-[Robots]

Robot 1: Model
- Start
& Gontlr
General Model G4-R9015
Configurati - .
P:;::r:z;:n Twpe: Six Axiz Bpp
Simulator Reach: 900 mm
[=- Robot Fectore
o E{nshnt 1 Max payload 4 ke
Mode|
 Additional Axe
Configuration
.- Calibration _
Pl [ oeee |
Thputs # Outputs
[#- Remote Gaontral
- RE232
& TGP /TP
[+ Security
& Vision
| | &
Item Description
Model Displays the robot model.
Type Displays the robot type.
Reach Displays the robot length (J1 + J2 for SCARA robots) or reach for
6-axis robots.
Max payload Displays maximum payload of the robot.
Add Adds a robot.
Remove Deletes a robot.
Close Closes the System Configuration dialog.
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[Setup]-[System Configuration]-[Robots]-[Robot**]-[Additional Axes]
For details of the additional ST axis, refer to 9.2 Configuration of Additional Axes.

L System Configuration

s Robnt 1: &dditional fxes N
e
=- Controller
General
Configuration
Preferences
Simulator 3 Axis: None
=) Fobots
= Robat 1
Mode! T Axis: Mone
. Canfiguration
Calibration
Amplifiers
Inputs / Qutputs
- Remote Contral
- R5232
& TCP /TP
- Security
- Wigion
8 | 3
Item Description
S Axis Displays the configuration of additional S axis.
T Axis Displays the configuration of additional T axis.
Apply Saves the current changes.
Restore Reverts back to previous settings.
Add Adds an additional axis.
Remove Deletes an additional axis.
Close Closes the dialog.

[Setup]-[System Configuration]-[Robots]-[Robot**]-[Configuration] page

I System Gonfiguration

& Startp Riobat 1: Configuration m
= Gontroller _
Ci | 5 ’7
sz?ilzuration Hame: -R1il
Preferences .,
Simulator Serisl# 1|
= Robots
= Robot 1
Made! I T E———T ]
: Agdﬁwonal B Jaint Enabled [
Configuration h i
- Calibration i 2 :
Amplifi I
Inputz / gﬁtéﬁ? I 2
- Remote Contraol I 4
- R5232 .5
B-TOP /TP B
- Security T T e AT ==,
- Wizion
& | i
Item Description
Name Enter a Name for the robot.
Serial # Enter the Serial number of the robot.
Joint These checkboxes determine if the respective joint is
enabled or disabled.
Apply Saves the current changes.
Restore Reverts back to previous settings.
Close Closes the Setup Controller dialog.
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[Setup]-[System Configuration]-[Robots]-[Robot**]-[Calibration] Page
You can calibrate each joint of the robot from this page.

IE System Gonfiguration

o Startn | Febot 1 Galibration

= Contraller Cloze
Gieneral Caution: Calibration may chanee point locations
Configuration
hieterariies Joint To Galibrate: |1 | | Calibrate..
Simulatar ..
=- Fobats 2
& Robot 1 Walues are in encoder pulses
Mode| [ -
- Additional Axe Joint GalPls Hofs _]

Configuration

Amplifiers
Thputs # Outputs
[#- Remote Gaontral
- R5232

& TGP /TP
&= Sgc:_ur\ty
- Migion Load Cal.. ] [ Save Cal.
|
£ | 3
Item Description

Joint to Calibrate Select the joint that you want to Calibrate.

Calibrate Starts the Calibration Wizard dialog that walks you through the
calibration process.

Calpls These are the Calpls settings for each joint. Normally, the
calibration wizard will calculate these values.

Hofs These are the Hofs settings for each joint. Normally, the
calibration wizard will calculate these values.

Load Cal Use this button to load data from a previously save calibration file.
After the data is loaded, the grid will be refreshed to show the
values.

Save Cal Use this button to save the calibration data to a calibration file.

Apply Saves the current changes.

Restore Reverts back to previous settings.

Close Closes the Setup Controller dialog.
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[Setup]-[System Configuration]-[Robots]-[Robot**]-[Amplifiers] Page
This page shows the power values for the motor amplifiers installed in the controller.

L System Configuration

W Raobot 1: &mplifiers -
=- Controller __
General
Configuration
Preferences
Simulator
[=- Fobots Joint | Drive Unit | Amplifie Power |
& Rebot 1 T :
Made! . :
. Additional Axe 2 cu 2 400 |
Configuration 3 cu 3 2000 |
Calibration 4 cu 4 200w
=" /0 5 cu 5 2004
[Re=3 Tputs
(] Rzmote Contprol i ctl g =00
- R5232
& TGP S IP
- Security
- Wizion
4 | B8
Item Description
Robot Amplifiers This shows the power for each robot amplifier currently in
the controller along with the associated drive unit and
amplifier number.
Close Closes the System Configuration dialog.

[Setup]-[System Configuration]-[Inputs / Outputs] Page
This page shows the I/O hardware installed in the controller. There are no settings to
configure.

L System Configuration

W Thputs # Outputs 5
= Contraller
General
Configuration ;
Preferences Tvpe Inetalled Ihputs Cutputs
Simulator H

= Robots

#- Remote Control

| Standard

Drive Unit1 Mo
- Extended Board 1 No
 Extended Board 2 No

@ R3232 } Extended Board 3 No

- 1oR el | Extended Board 4 Mo
[ Security s 2

 Wision | Drive Unit 2 Mo

1 Fieldbus Slave Mo

| Fieldbus Master Mo

[Setup]-[System Configuration]-[Inputs / Outputs]-[Fieldbus Master]

For details of Fieldbus master, refer to the Robot Controller RC700 option: Fieldbus /0O
manual.

[Setup]-[System Configuration]-[Inputs / Outputs]-[Fieldbus Slave]

For details of Fieldbus slave, refer to the Robot Controller RC700 option: Fieldbus 1/0
manual.
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[Setup]-[System Configuration]-[Remote]

For details of Remote function, refer to /2. Remote Control.

[Setup]-[System Configuration]-[Remote Control Inputs] Page

Use this page to configure the controller remote control inputs.

IE System Gonfiguration

[ Startup
= Gontraller
General
Configuration
Freterences
Simulatar
[#- Fobatz

=) Remote Gaontral
Trputs
Cutputs
Ethernet
RE232
- R5232
m- TGP £ IP
- Security
[+ Vizion

Thputs £ Outputs

| Remote Gontrol Inputs
; Input Siegnal Input # 25 -
| Start ] o
| SelProel 1]
i
g e !
I SelProgd 2
| SelProgld 4
oz 5
} Stop a
 Pause Mot used |
L 1

Item

Description

Input #

Apply
Restore

Defaults

Load

Save

Close

NOTE

Select an input bit to use for the corresponding input signal. Select "Not
used" to disable the remote input.

For example, if “Start” is assigned to I/O input bit 0, select “Not used” to
use this as a normal I/O input.

Input Signal Input # 2
Mot uzed |

SelProgl Motuzed A .
SelProg2 1|:| 1
SelProgd 2 B
SelProgh 3
SelProglB g
SelProg32 E “
Stop Mot uzed
Pauze Mot uzed R

Saves the current changes.
Reverts back to previous settings.

Click this button to set the default remote inputs. First, a dialog box will be
displayed asking you which type of inputs to use for defaults: Standard,
Fieldbus master, or Fieldbus slave I/0O. You can also select Clear All to set
all remote inputs to Not used.

Reads the assigned remote inputs and outputs from a file on the PC and
save it in the controller.

Saves the assigned remote inputs and outputs shown in the dialog to a file
on the PC.

Closes the Setup Controller dialog.

e Both the remote inputs and outputs are loaded or saved together when using <Load> or

<Save>.
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NOTE

[Setup]-[System Configuration]-[Remote Control]-[Outputs] Page

Use this page to configure the controller remote control outputs.

[ System Configuration

g S 1 Remote Contral Outputs
—_ g‘onttropiler
General
Configuration 7
g:;ﬁ:ﬁfas I Output Signal Output # 4 =
#- Fobots ; : g
Inputs / Outputs | RANAITE 1
- Famote Control | Paused Mot uzed efalilts
: Error Mot uzed
@ | SafeuardOn ot Uiz
’+1 -?3'2331'2( P : SError Mot uzed
f a?;;’r:‘y | Wiarning Mot used
B : MotorsOn 2 "i
Item Description
Output # Select an output bit to use for the corresponding output signal. Select "Not
used" to disable the remote output.
For example, if “Ready” is assigned to I/O output bit 0, select “Not used”
to use this as a normal I/O output.
Apply Saves the current changes.
Restore Reverts back to previous settings.
Defaults Click this button to set the default remote outputs. First, a dialog box will
be displayed asking you which type of outputs to use for defaults:
Standard, Fieldbus master, or Fieldbus slave I/O. You can also select
<Clear All> to set all remote outputs to “Not used”.
Load Reads the assigned remote inputs and outputs from a file on the PC and
save it in the controller.
Save Saves the assigned remote inputs and outputs shown in the dialog to a file
on the PC.
Close Closes the Setup Controller dialog.

Both the remote inputs and outputs are loaded or saved together when using <Load> or

<Save>.
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[Setup]-[System Configuration]-[RS232]
[Setup]-[System Configuration]-[RS232]-[PC] Page
Use this page to configure the RS232 ports on PC.

IH System Gonfiguration

R5232 Port 1001

= Gontroller Close

General 5 =
PG Port: | Mone s
Configuration [EliEneo H I:I
Freferences — - A
Simulatar Baud Rate: | 9600 | Parity: Mone |
- Robots e '_'
Thputs £ Outputs i P i
@ Remote Gontrol Data Bits: [8 ¥ Stop Bits: |1 v
£ it S
= PG Terminator: |GRLF &)
Port 10071 e
- RS232 e
(D-%GP JIP Hardware Flow: [None *
[+ Security gl -
- Wision Software Flow: |Mone v |
Timeout: .U_i seconds

To configure an RS-232 port

1. Select [System Configuration] from the [Setup] menu and select the page for the
RS232C port you want to configure.

2. Select the [PC port] and change the settings as desired.
3. Set the [Enable] check box.
4. Click <Apply> to save the new settings and click <Close>.

[Setup]-[System Configuration]-[RS232]-[RS232] Page

There is one page for each PS232C port. If there are no RS232C ports installed in the
special slot, then no selections are visible in the tree.

IH System Gonfiguration

- Startup
= Contraller
General
Configuration
Freferences
Simulatar
- Fobats
Thputs £ Outputs
[+ Remote Gaontral
= R5232

R5232 Port 1

Baud Rate: i@SUU ~ | Parity: [ Mane \7|

Data Eits:

[ % sweEsl v

®-PC Terminator i_CRLF vi
=-Rs232 =
Port 1§ e
H Pnt 2 Hardware Flave: [None *
Faort 3 ST
i TGP /1P Software Flow: |Mone v |
[+ Security LW
- Vizion

Timeout: |0 _i seconds

To configure an RS-232 port

1. Select [System Configuration] from the [Setup] menu and select the page for the
RS232C port you want to configure.

2. Change the settings as desired.

3. Click <Apply> to save the new settings and click <Close>.
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[Setup]-[System Configuration]-[TCP/IP] Pages
There is one page for each TCP / IP port in the controller.

[ System Configuration

o
[ Robots 3

TGP £ IP Port 201

Thputs £ Outputs
- Remote Control

IP Address: |

ort 20
Part 202 :
Paort 203 TGRAIP Port: 2000

S :

EE;: ggg Terminator: | GRLF |+ |
Faort 207 i )

Forp et Timeout: 0 seconds
Faort 209 L= ___K
Fort 210

Faort 211

Part 212

Fort 213

Faort 214 |

Part 215 |

Fort 216 el

To configure a TCP/IP port

1.

Select [System Configuration] from the [Setup] menu and select the page for the
TCP/IP port you want to configure.

Enter the host name or IP address for the controller or PC that you want this controller
to communicate with.

Enter the TCP/IP port number. This must be the same port number that is used on the
host device. It must be different from any of the other TCP/IP port numbers used for
the other TCP/IP ports.

. Change the other settings as desired.

. Click <Apply> to save the new settings and click <Close>.

[Setup]-[System Configuration]-[Conveyor Encoder]

For details, refer to 15. Conveyor Tracking.
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5.12.3 [Preferences] Command (Setup Menu)

The Preferences command opens a dialog that contains several pages that are used to

configure user preferences for the EPSON RC+ 7.0 environment.

To open the

[Preferences] dialog box, select [Setup]-[Preferences].

[Setup]-[Preferences]-[Workspace] Page

From this page, you can configure your workspace preferences.

.+ Preferences

7 Workspace Preferences
[ Robot Manager il s
gg':n\r:f‘lar;?:lm\?‘\l'indow Stop compile after first error
gﬂ{iﬂfer Show shutdown dialog on exit
Language :
Session start
) Do not open last project Defaults
- :
() Open last project and proerams
() Open last project and all windows
Show tip of the day
Item Description

Auto file save

Stop compile after
first error

Display the shutdown
dialog on exit

Checking this box will cause EPSON RC+ 7.0 to automatically
save any open files before executing a command that requires
the file to be saved. For example, if a file needs to be saved
before executing a project build, the file will automatically be
saved before running the build. Default is On.

Stops compile after first error occurs. This makes it easier to see
the first error in the status pane and allows you to fix one error at
atime. Default is On.

Displays the shutdown dialog when closing the EPSON RC+
7.0. For details, refer to EPSON RC+ Online Help or SPEL"
Language Reference manual: Shutdown. Default is ON.

Do not open last project If this radio button is selected, the last project will not be opened

Open last project and
program file

Open last project and
all windows

Show Tip of the Day

Apply
Restore
Default
Load
Save

Close

when EPSON RC+ 7.0 is started.

If this radio button is selected, the last project will be opened and
any program windows that were previously opened will be
opened.

If this radio button is selected, the last project will be opened and
all windows will be restored to their previous locations. This is
the default setting.

If this check box is on, the Tip of the Day dialog will be
displayed when EPSON RC+ 7.0 is started.

Saves the current changes.

Reverts back to previous settings.

Sets the default values.

Reads the preferences previously saved on the PC.
Saves the preferences to a file on the PC.

Closes the Preferences dialog.
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[Setup]-[Preferences]-[Editor] Page

This page is used to configure your preferences for the program editor windows.

i Preferences

Wil 7 Editor Preferences
S
[ Riobot Manager

Fur Window Auto Indent

Command Window

GUI Builder futo End Gonstruct

Simulatar

Language Marein hdicators
Function Separatars
Syntax Help
Tab Stops: |4 |
Courier Mew, 10 pt

Item Description

Auto Indent

Auto End Construct

Margin Indicators

Function Separators

Syntax Help

Tab Stops

Font

Apply
Restore
Defaults
Load
Save

Close

Check this box if you want new lines to follow the indentation
for the previous line. Also, lines will automatically be indented
after Do, If, Else, For, Select, and Case statements. Default is
on.

Check this box if you want EPSON RC+ 7.0 to add the end
construct statement for a loop construct. For example, if you
enter a For statement, then a Next statement will be added
automatically. Default is on.

Check this box to display a margin on the left side. This margin
is used to indicate lines with breakpoints, current step line,
current execution line. Default is on.

Check this box to display a line after each Fend statement.
Default is on.

Check this box to enable the Syntax Help window. The Syntax
Help window displays syntax for a keyword after it has been
typed. Default is on.

Type in the number of columns to move for the TAB key.
Default is 4.

Click on the Font button to open the fonts dialog. Choose the
font you desire for the editor. The monitor window also uses the
editor font. The current font name and size is displayed next to
the <Font> button.

Applies the current settings.

Reverts back to the previous settings.

Sets default value.

Reads the preferences previously saved on the PC.
Saves the preferences to a file on the PC.

Closes the Preferences dialog.
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[Setup]-[Preferences]-[Robot Manager]
[Setup]-[Preferences]-[Robot Manager]-[General] Page

This page lets you configure your preferences for the Robot Manager.

.- Preferences

S e 7  Robot Manager General Preferences
B
= Flobt aager Display
' II () MDI Window
Fun Window
Command Window 3 Dialm
GLI Builder LiDicke
Simulator
Language
|
Item Description
Display Choose if you want the Robot Manager to be displayed as an MDI
Window or as a Dialog.
Apply Applies the current settings.
Restore Reverts back to the previous settings.
Defaults Sets default values.
Load Reads the preferences previously saved on the PC.
Save Saves the preferences to a file on the PC.
Close Closes the Preferences dialog

The Robot Manager can be displayed as an MDI child window (default) or as a dialog.
When displayed as an MDI child, the Robot Manager is displayed in the MDI document

area and can remain open while you work with other windows and dialogs.

When

displayed as a dialog, you can only work with the Robot Manager controls until you close
the dialog. When using screen resolutions less than 1024 x 768, only the Dialog mode is

allowed.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1

143



5. The EPSON RC+ 7.0 GUI

144

NOTE

[Setup]-[Preferences]-[Robot Manager]-[Jogging] Page
This page lets you configure the Robot Manager Jog and Teach page.

i Preferences

Robot Manager Josging Preferences

B |
Editar Jog Button Orientation 5t

[=)- Riobot Manaeger I =
General Robot: | 1. R1, G4-A0015 v

Jogeing
Rur Window

Gommand Window
QL Builder 4= L =2 | Top Buttors| -7~
Simulator a
Languaze £ =
o
+Y

Frogram Mode Options

Canfirm teach
Save

Enable motion commands

Prompt for new point information

Setting Jog Button Orientation
Item Description

Robot Select a robot.

The jog button orientations are useful for “aligning” your PC monitor with the robot’s
Cartesian coordinate system. Align the buttons so that the robot moves in the direction of
the arrows.

You can change the orientation of the jogging buttons and arrow keys for the X and Y axes
by selecting the desired top button from the Top Button dropdown list.

You can also click on one of the buttons to change it to the top button position.

Program Mode Options
These options affect the Robot Manager Jog & Teach page when used from program mode.

These settings do not affect the Robot Manager when used for operators in auto mode,
such as for the Operator Window or from RC+ API. To configure the Robot Manager for
operators, see [Project]-[Properties]-[Operator Settings]-[Robot Manager].

Item Description

Confirm teach Check this box if you want a confirmation prompt each
time you press the <Teach> button on the Robot Manager
Jog & Teach page.

Enable motion commands Check this box if you want to execute motion commands
(Go, Jump, etc.) from the Robot Manager Jog & Teach

page.
Prompt for new point Check this box if you want to be prompted for point label
information and description when a new point is taught using the
Teach button.
Apply Applies the current settings.
Restore Reverts back to the previous settings.
Defaults Sets default values.
Load Reads the preferences previously saved on the PC.
Save Saves the preferences to a file on the PC.
Close Closes the Preferences dialog.
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[Setup]-[Preferences]-[Run Window] Page

This page allows you to change preferences for the Run Window.

.- Preferences

[ 7 Run Window Preferences
Workspace
| Cev
| E
2y w] Confirm start
| Command Window -
GLI Builder
Simulator Clear text window on start
Language
[ Allow multiple tasks ta be started
Courier Mew, 10 pt
Item Description

Confirm Start

Clear text window on start

This checkbox allows you to select if you want to see a
confirmation message box before a program is started.

Checking this will cause the Run Window text pane to be
cleared each time the <Start> button is clicked.

Allow multiple tasks to beChecking this allows you to start a task from the Run

started

Font

Apply
Restore
Defaults
Restore
Defaults
Load
Save

Close

window while other tasks are running. The <Start> button
will not be disabled after starting a task.

Click on the <Font> button to open the fonts dialog.
Choose the font you desire for the Run window. The
current font name and size is displayed next to the <Font>
button.

Applies the current settings.

Reverts back to the previous settings.

Sets default values.

Reverts back to the previous settings.

Sets default values.

Reads the preferences previously saved on the PC.
Saves the preferences to a file on the PC.

Closes the Preferences dialog.
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[Setup]-[Preferences]-[Command Window] Page
This page allows you to change preferences for the Command Window.

i Preferences

F— 1 Gommand Window Preferences
‘Wark space

_
Editar

[+ Robot Manager
Pur Window Preserve contents
Command Window
GLI Builder
Simulatar Courier Mew. 10 pt
Laneuage =
|
Item Description

Preserve contents

Font

Apply
Restore
Defaults
Load
Save

Close

Checking this option will cause the command window to
preserve its contents between sessions.

Click on the Font button to change the font for the Command
window.

Saves the current changes.

Reverts back to the previous values.

Set default values.

Reads the preferences previously saved on the PC.
Saves the preferences to a file on the PC.

Closes the Preferences dialog.
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[Setup]-[Preferences]-[Language]
This page allows you to change the EPSON RC+ 7.0 GUI language.

- Preferences

Warkspace

| Editor

[#- Fiobot Manager
Fun Windowm
Command Window
GLI Builder
Simulator

Laneuage

7 Language Preferences

Close

(%) Enelish

() Japanese

When EPSON RC+ 7.0 is installed on a Windows system using a Western language, then
the English, German, and French selections are available.
When it is installed on a Windows system using Japanese, then English and Japanese are

available.

When it is installed on a Windows system using Chinese, then English, Chinese
(Simplified), and Chinese (Traditional) are available.

After selecting the desired language, you must reboot EPSON RC+ 7.0.

Item

Description

Language

Apply
Restore
Defaults
Load
Save

Close

This set of option buttons allows you to choose which language to use
for the EPSON RC+ 7.0 GUL

Saves the current changes.

Reverts back to the previous values.

Set the default language.

Reads the preferences previously saved on the PC.
Saves the preferences to a file on the PC.

Closes the Preferences dialog.
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5.12.4 [Options] Command (Setup Menu)

This dialog allows you to view and enable options in the controller.

EPSON RC+ 7.0 uses a key that is stored in the Spel controller board to enable options on
the system.

Options 12X
Dptions Key Code:
480 278C15C00C0 1338

3 Key Option e
foton Enabled = Active

“ision Frame Grabbers Yes Yes
Security Yes es
Corveyar Tracking Yes ez
GLUI Builder Ve Yes

0OCR ‘Yes Yes

If an option is not enabled, you can enable it by purchasing it from your distributor. When
you call to purchase, you must give the Options Key Code to the operator. You will then
be given a code to enable the option for the current software options key.

After receiving the code, click the <Enable> button and enter the code. The option you
purchased should now be enabled.
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5.13 [Window] Menu

The [Window] menu contains selections for managing the currently open EPSON RC+ 7.0
child windows.
5.13.1 [Cascade] Command (Window Menu)

Use Cascade to show all of the currently open files in windows of the same size, stacked
one on top of another.

i EPSON RC+ 7.0.0 - Project c:¥EpsonRC70¥Projects¥FirstApp

File Edit View Project Fun Tnols Setup Mindow Help
@& ¥ el EE 7 § B & o Cormection:  USB
Project Explorer I % N —rp— —_——————
=23 Program Files

Mainpre

MainGycle prg
Tncluds Files
(=23 Fobot Points
{2 Gommen
=423 Robot 1
robat] pts
= 3 Labeks
=10 Labels
ERR User Errors
- Vision
® {3 GU
-1 Functions

Status

Program| EStop| Safety| Error| Wamning | Robot: 1, R1, G4-A9018, Dry Run | No Tasks Rumning]

5.13.2 [Tile Vertical] Command (Window Menu)

Use Tile Vertical to evenly display all open windows vertically.
i™ EPSON RC+ 7.0.0 - Project c:¥EpsonRC70¥Projects¥FirstApp

File Edit Visw Project Rum Took Setup
D@ s bR EEs
Project Explorer 7 x —
/3 Frogram Files = )O)5) 2 Maines
Mainpre 2 Function main
MainCycle pre

Tncluds Files

(=23 Fobot Points

Window Help

il

{ B e E &8 o~ Cornestion:  USB L2 M

Gommand

Long cycleCount

{23 Comman InitRobot
=423 Robot 1
robat] pts Do
=23 Labels

Jump pick :Z(0)

B L0 Labels 'ait Sw(partInPos) = On

ERR User Errors

Go pick
- Vision on gripper
w6 Vait .1

-1 Functions

Jump place
Off gripper

Tait .1

cycleCount = cycleCount + 1

Print "Cycle count: ", cycleCount
Loop

Fend

Function InitRobot

Reset

If Motor = Off Then
Hotor Om

EndIf

Power High

Speed S0

Accel 50, S0

Fend

Status

Program| EStop| Safety| Error| Wamning | Robot: 1, R1, G4-A9018, Dry Run | No Tasks Rumning]

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 149



5. The EPSON RC+ 7.0 GUI

5.13.3 [Tile Horizontal] Command (Window Menu)

Use Tile Horizontal to evenly display all open windows horizontally.

i® EPSON RC+ 7.0.0 - Project c:¥EpsonRG70¥Projects¥FirstApp

File Edit View Projest Fun Tools Sstup Window Help

DEds &

Praject Explorer

5 P 2 %¢ ] | o~ Comnection.  USE

423 Program Files
] Mainpre 21
'@ MainCyclepre
{23 nelude Files
24 Robat Points
-0 Comman
/23 Robot 1
~[] robatl pts
4 Labele
1-32 /O Labels
* AR User Enrors
{2 Vision
a6
{21 Functions
B MSinpre X
Function main ]
Long eyeleCount
InitRobot 1
Do =
Jump pick :Z(0)
'Wait SwipartInPos) = On
Go pick
on gripper
Wait .1
Jump place
Off gripper
Wait .1 |
Status "X
=

Program| EStop| Safety| Errar| Warnine| Robot 1, RT. G4-A901S. Dy Bun | Mo Tasks Running

5.13.4 [Arrange Icons] Command (Window Menu)

Arrange the icons for all child windows that have been minimized.

i EPSON RG+ 7.0.0 — Project <-¥EpsonRG70¥Projects¥FirstApp

File Edit Miew Project Pun Tools Setup lindow Help

0O & B iz [ 3= % =] @ | o— Connection USE

/23 Program Files
Mainpre
[ MainGycle pre

{2 Tnclude Files

23 Robot Points
{1 Common
(=423 Robot 1

robotl pts

9 Labels
8210 Labels
“-ERR User Errors

{21 vision

a6

{21 Functions

Comma.. EHXI B Main.pre \El

Status

Program| EStop| Safety| Error| Warning | Robot 1, R1, C4-A9MNS, Dry Run | Mo Tasks Running)

5.13.5 [Close Alll Command (Window Menu)
This command closes all EPSON RC+ 7.0 child windows.
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5.13.6 1, 2, 3 Command (Window Menu)

A listing of currently open document windows is displayed at the bottom of the [Window]
menu.

When you choose an open window from the listing, you make that document active. A
check mark appears in front of the document name of the currently active window.

Setup indow | Help

£ Cascade g=

=

5
7

Tile Yertical

(<] B% E1 M B G#

Tile Horizontal

Arrange Icons

[
Close Al -

1 Main.prg

2 [JO Label Editar |

3 Command

Windows. .

5.13.7 [Windows] Command (Window Menu)
This command displays a dialog that contains a list of all currently open EPSON RC+ 7.0

windows.
Windows
g
Item Description
Activate Brings the selected window into focus.
Save Saves the contents of the selected windows.
Close Closes the selected windows.
OK Closes the dialog.
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5.14 [Help] Menu
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The [Help] menu contains selections for accessing the help system and manuals along with
version information.

5.14.1 [How Do I] Command (Help Menu)

Select [How Do I] to view topics that contain information for performing common tasks in
EPSON RC+ 7.0.

Shortcuts
Keys: Ctrl + F1

5.14.2 [Contents] Command (Help Menu)

This command opens the Contents view for the EPSON RC+ 7.0 online help system.

From the Contents view, you can navigate through all of the topics in the help system.

Double-click on a book icon to open or close the subtopic list contained within the book
folder.

£? Epson RC+ 7.0 Help =13
= & B
erdt? L???!? ac Fiint th\yﬂs

Contents | Index | Search | Favorites|

@ Fowad

S “t EPSON RC+ 7.0
S Development Environment
0 The EPSON RC+ 7.0 GUI

& Simire e Verdgn'y-0.0

g Motion System

Flobat Configuration

Q Inputs and Outputs What's new

Q Remate Caontrol Yersion 7.0.0

Q R5-232C Communications -

g TCP/IP Communicatians
Secuity .

@ Conveyor Tracking Getting Started

@ ECP Motion

@ addiional Asis R,

@ FRea Time 110 How Do |

@ Force Sensing

Q Wision Guide

@ VE Guide 7.0

@ GUI Builder

Instaling Contraller Options

[2] Software License Agresment

[2] Software Installation

[2] Project Import Automatic Processing
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5.14.3 [Index] Command (Help Menu)
This command opens the Index view for the EPSON RC+ 7.0 online help system.

From the Index view, as you begin typing in a keyword, the alphabetical topic list will
show the keywords starting with the letters you have typed.

E? Epson RC+ 7.0 Help

H BE o & B

Hide Locate © Print  Options

| Conterts | Index [ Search | Favorites

" | % EPSONRC+7.0

(153

s Development Environment
:E‘:}jﬁiummand Ve rs‘ion 7 0 0

borttdotion Function
AbotSeqnFal Property

About
iy What's new
Accel Function

Accel Kepword Yersion 7.0.0

Accel Method, Spel Class
Accel Statement
Accelan Function R
AccelR Function Gettmg Started
AccelR Method, Spel Class
AccelR Statement

AccelS Function .Y
AccelS Kepword A

ccels Mathod, Spel Class How Do |
AccelS Statement :
Accept Property
#ceeptButton Property
AcceptChar Property
AcceptString Property
Acos Function
AcquireState Result
Addltem Property

ol
gl Method, Spel Class
AalT oPls Function

-

Digplay

5.14.4 [Search] Command (Help Menu)
This command opens the Search view for the EPSON RC+ 7.0 online help system.

From the Search view, you can type in one or more keywords and click List Topics to
show a list of all topics containing one or more of the keywords. The keywords are
highlighted in the topics as shown below.

E? Epson RC+ 7.0 Help

< & O
Hide Locate Back  Print  Options
—_— ~
| Contents | Indew | Search | Favarites IX Funetion o
Type in the keyword to find: See Also  Exampls
[accet | Retums specified acceleration value
Syntax
B pararabiainben
Select Topic to display: Parameters
T~ parambiiymber  Integer expression which can have the following values
Accel Kepword 7 :
‘Aoeel Method, Spel Class 1: acceleration specification value
Accel Statement 2: deceleration specification value
Accelax
AccelR Function 3: depart acceleration specification value of Z joint for Jump
AccelR Method, Spel Class
AccelR Statement 4: depart deceleration specification value of Z joint for Jump
AccelS Function F
Accel Keyword 5: approach acceleration specification value of Z joint for Jump
Aceels Method, Spel Class ; . . _ .
Accels Statement 6: approach deceleration specification value of Z jaint for Jurap
Additianal Axis Dverview Return Values
Arc, g3 Statements
EGo Statemert Integer 1% or mare
BMove Statement
Call Statement
Crv_scoel Statement See Also
CP mation priority M— i
Curve Stalement e
Curves
CWhove Staternent Y= Function Example
Error Codes
Fine Statement
‘r---- C T simmms Chobmremind B ac This example uses the TR function in a program:
Function acceltest
Integer curriccel, currDecel Z
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5.14.5 [Manuals] Submenu (Help Menu)

The Help Menu Manuals submenu contains selections for each of the manuals in Adobe

PDF format. These include manuals for EPSON RC+ 7.0, SPEL" Language Reference,

Controller, Robot, and the Options.

5.14.6 [About EPSON RC+ 7.0] Command (Help Menu)

The About command displays a dialog box showing the current version of the EPSON
RC+ 7.0 software, along with copyright and license information. When calling technical
support about EPSON RC+ 7.0, you should report the version you are using from this

dialog.

i> About EPSON RG+ 7.0

EPSON

EXCEED YOUR VISION

db [FE]

SEIKO EPSON CORPORATION

EPSON RC+ 7.0

Version: 7.0.0
Copyright © 1994 - 2012
SEIKO EPSOMN CORPORATION

This product is licensed to

EPSON USER
EPSON
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6. The SPEL+ Language

6. The SPEL" Language

This chapter contains information about the SPEL" Language.

Contents

- Overview

- Program structure

- Commands and statements
- Function and variable names
- Date types

- Operators

- Working with variables

- Working with strings

- Multi-statements

- Labels

- Comments

- Error handling

- Multi-tasking

- Robot coordinate systems
- Robot arm orientations

- Robot motion commands

- Working with robot points
- Input and output control

- Using Traps
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SPEL" is a BASIC-like programming language that runs in the controller. It supports
multitasking, motion control, I/O control.

Programs are written in ASCII text and then compiled into executable object files.
Several language instructions can also be executed in immediate mode from the Command
window.

6.2 Program Structure
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6.2.1 What is a SPEL" program?

A SPEL+ program is a collection of functions, variables, and macros. You can put one or
more statement in each line of a program (Multi-Statement). Every program file has a
PRG extension and is stored in the project directory.

Each project must include at least one program and define the function called "main".
"Function main" is the default definition, and an error will occur if Function main is not
found.

In addition, you can define other 63 main functions in the same project. Each program has
its own start function: mainl, main2...main63. Each of the main functions can be started
from the Operator window, the remote console, or RC+ API.

A function definition begins with the Function statement and ends with the Fend statement.

The following program file contains two function definitions. Function Main calls
function Funcl.
MAIN.PRG

Function Main
Call Funcl

Fend
Function Funcl
Jump pickpnt

Fend
6.2.2 Calling functions

You can execute a user function by using the Call statement. The function can reside in
any program file in the current project. You can also omit the Call statement if you don't
need the return value. When Call is omitted, then parentheses for the arguments must not
be supplied. To get a return value, use the function in the right hand side of an expression.
Here are some examples:

Call MyFunc(1l, 2)

MyFunc 1, 2

Print MyFunc (1, 2)
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6.3 Commands and Statements

Commands and statements consist of a SPEL" instruction followed by the parameters for
that instruction.

A command is executed immediately. You can execute commands from the Command
window or from the Macros dialog box.

Statements can be used only in programs.

Statements can include more than one SPEL’ instruction. When you put several
statements in a line of a program (Multi-Statement), use a semi-colon (;) to separate
instructions.

The maximum length for a line is 512 characters.

6.4 Function and Variable Names (Naming restriction

The function name can include up to 64 characters. The variable name can include up to
32 alphanumeric, Japanese, or underscore characters. Characters can be upper case or
lower case.

The following names are valid:
Function main
Real real var
Integer IntVar
Function and variable names cannot begin with an underscore.

SPEL" keywords cannot be used as function or variable names.

String variables must have an additional dollar sign ('$') suffix, as shown in the example
below:

Function Test
String modname$
Print "Enter model name:"
Line Input modname$
Print "model is ", modnames$

Fend

Restrictions for naming in SPEL+ language
- Characters can be alphanumeric, Japanese, or underscore character.
- Use alphabets for the first letter.
- Characters can be upper case or lower case.
- No keywords can be used.

- Maximum limits of names are as follows.

Name Max. limit
Point label 16
1/0 label 16
User error label 16
Function name 64
Variable name 32
Line label 32
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6.5 Data Types

You can declare different types of data in your program. All variables must be declared.

The following table shows the different data types for the SPEL" language.

Data Type Size Range
Boolean |2 byte True or False
Byte 2 byte —128 to +127
Double 8 bytes —1.79E+308 to 1.79E+308 Number of significant figure is 14
Int32 4 bytes —2147483648to~ +2147483647
Integer | 2 bytes —32768 to +32767
Long 4 bytes —2147483648 to +2147483647
Real 4 bytes —3.40E+38 to 3.40E+38 Number of significant figure is 6
Short 2 bytes -32768 to +32767
String 256 bytes | All ASCII characters Up to 255 characters
UByte 2 bytes 0 to +255
Ulnt32 4 bytes 0 to 4294967295
UShort | 2 bytes 0 to 65535

6.6 Operators

The following table shows the different operators for the SPEL" language.
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Keyword or Symbol Description
+ Addition
- Subtraction
* Multiplication
/ Division
ok Exponentiation
= Equal
> Greater than
< Less than
>= Greater or equal
<= Less or equal
< Not equal
And Performs logical and bitwise AND operation.
Mod Returns the remainder obtained by dividing a numeric
expression by another numeric expression.
Not Performs logical or bitwise negation of the operand.
Or Performs the bitwise Or operation on the values of the operands.
Xor

Performs the bitwise Xor operation on the values of the
operand.
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6.7 Working with Variables

TIP

6.7.1 Variable scopes
There are three different scopes for variables in SPEL":
- Local
- Module
- Global

6.7.2 Local variables

Local variables are available to all statements in the same function. Functions using local
variable names can not refer to the same local variables in other functions. This is why
they are called locals, because they are local to the function they are being used in.

To declare local variables in a function, use one of the variable declaration instructions at
the beginning of the function after the Function statement:

Boolean, Byte, UByte, Integer, Short, UShort, Long, Int32, UInt32, Real, Double, String

For example, the following function declares several local variables:

Function test
Integer intVarl, intVar2
Real realVar
String dataStr$
Integer array(10)

6.7.3 Module variables

Module variables are available to all functions in the same program file.

To declare module variables in a program, use one of the variable declaration instructions
at the beginning of the program before any Function statements:

Boolean, Byte, UByte, Integer, Short, UShort, Long, Int32, UInt32, Real, Double, String

In order to indicate that a variable is module level, precede the name with "m_", as shown

in the example below. With this, you can improve the program readability.

For example, the following function declares several module level variables:

' Module level vars, used by all functions in this file
Integer m _IntVarl, m IntVar2

Real m RealVar

String m DataStrs

Integer m Array(10)

Function main
m IntVarl = 25
Call test

Fend

Function test
Print m IntVarl
Fend
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TIP

NOTE

6.7.4 Global variables

Global variables can be shared between all functions in a project. The Global instruction is
used to declare a global variable.

To declare global variables in a program, use the Global instruction with the desired
variable type (Boolean, Byte, UByte, Integer, Short, UShort, Long, Int32, Ulnt32, Real,
Double, String) at the beginning of the program before any Function statements:

In order to indicate that variables are global, precede the name with "g ", as shown in the
example below. With this, you can improve the program readability.
Program: MAIN.PRG
Global Integer g TotalCycles
Function main
Call LoadPart
Fend
Program: LOADPART.PRG
Function LoadPart
Jump pick
On gripper
Wait .1
Jump place
Off gripper
Wait .1
g TotalCycles = g TotalCycles + 1
Fend
For more information, see Data Types.

6.7.5 Global Preserve variables

You can preserve global variable values by using the optional Preserve parameter when
you declare global variables.

Preserved variables are stored in the controller’s SRAM.
If the data type of a preserved variable is changed, or the number of dimensions is changed,

then the variable values will be cleared.

Be careful about the backup battery power, because you will lose the data of global
preserve variables stored in SRAM if the battery is weak.
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6.7.6 Arrays

You can declare local, module, and global variables with up to three dimensions as arrays
for all data types.

To declare an array, use this syntax:
dataType name (uboundl [ , ubound?2 [ , ubound3] ])
SPEL" arrays are zero based. The first element is referenced with a value of zero.

The total available number of array elements for local variables is 200 for strings and 2000
for all other types.

The total available number of array elements for global preserve variables is 400 for strings
and 4000 for all other types.

The total available number of array elements for global and module variables is 10,000 for
strings and 100,000 for all other types.

To calculate the total elements used in an array, use the following formula. (If a dimension
is not used, substitute 0 for the ubound values.)
total elements = (uboundl + 1) * (ubound2 + 1) * (ubound3 + 1)

Array declaration examples:
' Global string array
Global String gDatas$ (10)
Function main
' Arrays local to this function

Integer intArray (10)
Real coords (20, 10)

Use Redim to change the bounds of an array at run time.
Integer a(10)
Redim a(20)

To preserve values when using Redim, add the Preserve optional argument.
Integer a(10)
Redim Preserve a(20)

Use UBound to get the maximum element number.
Integer i, a(1l0)
For i = 1 to UBound(a)
a(i) = 1
Next 1

6.7.7 Initial values

All variables are initialized when first used except for Global Preserve variables. Strings
are set to empty, and all other variables are set to zero.

6.7.8 Clearing arrays

Execute Redim (without Preserve) to clear all of the elements of array variables.
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6.8 Working with Strings

A string in SPEL" is a set of ASCII characters (Code &h01 ~ &hff) with a maximum
length of 255.

You must declare strings in your programs with the String instruction.

All string variable names must end with a dollar sign ($) suffix.

The following table shows the string commands available in SPEL".

Keyword

Description

Asc
Chr$
FmtStr$
Hex$
InStr
LCase$
Left$
Len
LTrim$
Mid$
ParseStr
Right$
RTrim$
Space$

Str$
String
Tab$
UCase$
Val
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Returns the decimal ASCII value of the first character in a string.
Converts an ASCII value into a one character string.

Formats a numerical or date/time expression.

Returns a string containing the hexadecimal value of a number.
Returns the position of a substring within a string.

Returns the specified string in lower case characters.

Returns a substring beginning with the first character of a string.
Returns the length (number of characters) of a string.

Returns the specified string with left spaces removed.

Returns a substring of a string.

Parses a string into an array of tokens.

Returns a substring from the end of a string.

Returns the specified string with right spaces removed.

Returns a string containing a specified number of space (ASCII 32)
characters.

Converts a number to a string.

Declare a string variable in a program.

Returns a tab string.

Returns the specified string in upper case characters.

Converts a string to a number.
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6.9 Working with Files

SPEL" has several commands for handling files.

Keyword Description

AOpen Opens a file for append.
BOpen Opens a file for binary access.
Close Closes a file.

FileExists Checks if a file exists.
FolderExists Check if a folder exists.

FreeFile Returns an unused file handle.
Input Inputs one or more variables from a file
Kill Deletes a file.

Line Input  Inputs line from a file.
Read Reads a specified number of bytes into a string variable.

ReadBin Reads binary data.

ROpen Opens a file for reading.

Seek Sets the current file pointer.

Flush Writes data buffer to disk.

WOpen Opens a file for writing.

Write Writes out a variable at the current file pointer without appending a line
terminator.

WriteBin Writes binary data.

Before using a file you must open it with one of the following commands: AOpen, Bopen,
ROpen, and WOpen. And specify a file number in the Open statement. File number can
be 30 ~ 63.

Here is an example to save a text file and read it.

Function SaveData (ByRef data$ () As String)
Integer fNum, i

fNum = FreeFile
WOpen "c:\mydataldata.txt" As #fNum
' Store the count
Print #fNum, UBound (data$)
For i = 0 To UBound(data$)
Print #fNum, data$ (i)
Next i
Close #fNum
Fend
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Function LoadData (ByRef data$() As String)
Integer fNum, i

fNum = FreeFile
ROpen "c:\mydata\data.txt" As #fNum
Input #fNum, i
Redim data$ (i)
For 1 = 0 To UBound(data$)
Input #fNum, data$ (i)

Next i
Close #fNum
Fend
NOTE .
& The files on the networks are not available to access.

6.10 Multi-statements

A program statement can contain several statements separated by semi-colons. The total
length of a multi-statement program line cannot exceed 255 characters.
For example:

Function Test
Pass P1l; Pass P2; Go P3 ' Multi-statement

Fend

It is not recommended to use multi-statements. Multi-statements can make your code more
difficult to read and debug.

6.11 Labels

A program line is an alphanumeric name followed by a colon (":") that marks a location in
a program for a GoTo or GoSub statement. The name may be up to 32 characters long and
can include alphanumeric characters and the underscore (" ") character if it is not the first

character. You cannot use any SPEL" keywords as labels.

For example:

Function Main

Do
Jump P1
Jump P2
If Sw(l) Then GoTo MainAbort
Loop
MainAbort: ' Program label

Print "Program aborted"
Fend
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6.12 Comments

Use comments to add notes to your programs. An apostrophe character (') starts a

comment.

Example:

Function Main

****x** Malin Demo Program *****x

Xgt conveyor ' Start up the task for conveyor

Do

Loop

Print "Press ENTER to run demo cycle"
Print "Press CTRL+C to quit"
Input dumy
Call demo ' Execute the demo function
' Return to start of main loop

6.13 Error Handling

. + . .
When an error occurs in a SPEL" function, you can cause execution to be transferred to an
error handling routine for processing the error. The routine must be inside a function

definition.

The table on the next page shows the program instructions that are used for error handling.

Item

Purpose

OnErr

Ert

ErrMsg$

Errb

Use the OnErr statement to define the location of the error handling routine.

Use Err to retrieve the number for the current error status. Use this in the
error handling routine to determine which error has occurred.

Generate a user defined error which can be caught by an error handler.

Use Era to retrieve the axis number for which the error occurred.
This is normally used in the error handling routine.

Use Erl to retrieve the line number in which the error occurred.
This is normally used in the error handling routine.

Use Ert to retrieve the task number in which the error occurred.
This is normally used in the error handling routine.

Use ErrMsg$ to retrieve the error message associated with a specified error
number.

Use Errb to retrieve the robot number in which the error occurred.
This is normally used in the error handling routine.

User Errors

You can define your own error messages by using the User Error Editor which is available
from the Tools Menu. For details refer to 5./1.7 User Error Editor (EPSON RC+ 7.0

GUI).
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Example

The following example shows a simple error handling routine. When an error occurs,
program execution goes to the ErrHandler label, where the error handler starts. The error
number is displayed and the operator is asked to continue or not. If the operator enters "N"
then the program executes the Quit All statement to end the program.

Function Main

String cont$
Integer i
OnErr Goto Errhandler
For i = 1 To 10
Jump P (i)
Next i
Exit Function

*** Error handler ***

Errhandler:
enum = Err
Print "Error #'", enum,

" occurred"

Print "Continue (Y or N)?2?"

Line Input cont$
Select cont$

Case "y", "y"
EResume Next
Default
Quit All
Send
Fend
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6.14 Multi-tasking

For some applications, you may want to control other equipment besides the robot, such as
conveyors, pick and place units, etc. By using multi-tasking, you can control this other
equipment with their own tasks.

SPEL" supports up to 32 normal tasks and 16 background tasks (48 tasks in total) running
simultaneously. A task is a function that has been started by the system or by the Xqt
statement.

Use the Xqt statement to start another task from within a function. You can optionally
specify a task number from 1 to 32 in the Xqt statement.

A task started from a background task is started as a background task. You can execute up
to 16 background tasks simultaneously.

The table below shows the program instructions that are used for multitasking.

Statement Purpose

Xqt Starts a function as a task.

Halt Temporarily suspends execution of a task.

Resume Resumes a task that has been halted.

Quit Stops a task.

Signal Sends a signal to one or more tasks that are waiting for the signal using
WaitSig.

SyncLock Locks a resource for use by the current task and blocks other tasks from
using the resource until SyncUnlock is executed.

WaitSig Waits for a signal from another task.

Pause Pause all tasks.

One example for starting another task is to run a conveyor system for the robot work cell.

Program: MAINTASK.PRG

Function Main
Xgt Conveyor ' Start the conveyor task
Do

Loop
Fend
Program: CONVTASK.PRG
Function Conveyor
Do
Select True
Case Sw(10) = On
Off convCtrl
Case Sw(ll) = On
On convCtrl
Send
Loop
Fend
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6.15 Using Multiple Robots

You can control more than one robot in the same project. Use the Robot statement to
switch the current robot for the current task. For most applications, you should use a
separate task for each robot.

Each robot has its own set of point files. You can configure which point files to se in the
Project Editor. The default point file you configure for each robot is automatically loaded
into memory when the main task is started.

The following program is an example where two robots run simultaneously, each with its
own task.

Function main
Xgt Robotl
Xgt Robot2

Fend

Function Robotl
Robot 1
Speed 50
Do
Jump pick
On gripperl
Wait .1
Jump place
Off gripperl
Wait .1
Loop
Fend

Function Robot2
Robot 2
Speed 50
Do
Jump pick
On gripper2
Wait .1
Jump place
Off gripper2
Wait .1
Loop
Fend
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6.16 Robot Coordinate Systems

6.16.1 Overview

In this section we discuss the coordinate systems for different types of robots supported in
SPEL".

The following coordinate systems are used in SPEL":

Robot Coordinate System  This is the native coordinate system of the robot.
This is also known as the default base coordinate system.

Local Coordinate System This is a user defined coordinate system located
somewhere within the working envelop.

Tool Coordinate System This is the coordinate system of the tool mounted on the
robot end-effector.

6.16.2 Robot Coordinate Systems
Robot Coordinate System of SCARA Robot

Y+

Center of Joint #3

\V
/ Origin

X+

(0] Z7~555,10)

Robot coordinate system Z axis Robot coordinate system U axis
o + 360 degrees
+Y +U

Y N\
— e
Lo S -

-U
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Robot Coordinate Systems for 6-Axis Robot

Table Top Mounting Ceiling Mounting

Robot
Coordinate
system

A 3

iy 'ii.. N
DI
ENYZ=N

i

20y

Tool 0
Coordinate
system

| i.
SN

=>

Robot a

*Y Coordinate +Y ) -CI—)OOI g t
system oorainate
y +7 system

Side (Wall) Mounting Skewed Mounting
Robot

Coordinate
system

Coordinate +Y

+Z7 system Coordinate

+Z system
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Robot Coordinate Systems for RS series

Y+ View from this
direction

Origin

e ||
- N

©0O

Robot coordinate system Z axis Robot coordinate system U axis

+Y

+ 360 degrees View from this

direction

'

Center of Joint #3
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Robot Coordinate Systems for Cartesian Robot

For the EZ Modules X5 series, the robot coordinate system differs depending on the robot
model and mounting direction. Refer to the EZ Modules X5 series manipulator manual for
details of each robot coordinate system.

E.g. X5 series RU-HMSz A type

Fo—] . e

U axis in Robot Coordinate System of
Cartesian Robot
E.g. X5 series RU-HMSz A type

Wy /Origin

L

Z axis in Robot Coordinate System of Cartesian Robot i
E.g. X5 series RU-HMSz A type

1 T

o

@ O

+U -U
(360 degrees) "~ (360 degrees)
U
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6.16.3 Local Coordinate Systems

With SPEL", a maximum of 15 local coordinate systems can be defined. SPEL" correlates
robot coordinate systems and local coordinate systems by defining in advance the relative
positional relationship of the local coordinate system from the robot coordinate system,
assigning local numbers (1 to 15), and then assigning the local numbers to coordinate
system attributes (local).

To define a local coordinate system, use the Local statement.

6.16.4 Tool Coordinate Systems

Point data is defined by the position and orientation of the tool coordinate system with
respect to some reference rectangular coordinate system. The position is specified by the
position data (X, Y, Z) and the orientation is specified by the orientation data (U, V, W)
that correspond with roll, pitch, and yaw.

You can also define and use your own tool coordinate systems. To define the tool
coordinate systems, use Tlset.

The default TOOL 0 coordinate systems are defined as follows according to the robot type.
SCARA Tool 0 coordinate system

The origin of tool 0 for SCARA robots is the center of the forth joint (rotation joint).
When the fourth joint is adjusted to the position of 0 degrees, the tool 0 coordinate system
axes are parallel to the robot coordinate system axes (see the figure below.)

The tool 0 coordinate system rotates as the fourth joint rotates.

yt0
S\
\ Tool 1 coordinate system
xtl
Y
“ b ________ C
; » xt0

Tool 0 coordinate system

> X

Robot coordinate system

6-axis Tool 0 coordinate system

For table mounting, the origin of TOOL 0 is the flange side center of the sixth joint. In
TOOL 0, the tool Z axis is perpendicular to the sixth joint flange. (See the figure in the
previous section Robot Coordinate Systems). The TOOL 0 coordinate system moves as the
6-axis robot changes its orientation.

For ceiling mounting and wall mounting robots, the TOOL 0 coordinate systems are
defined as shown in the figures in the section Robot Coordinate Systems.
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6.16.5 ECP Coordinate Systems (Option)

Specify a coordinate system whose origin point is on the tip of the outside fixed tool
(hereafter referred to as the external control point or ECP) to move the robot arm holding a
part in the trajectory made on the external control point along with the part’s edges.

Use the ECPSet statement for defining an ECP coordinate system. A maximum of 15 ECP
coordinate systems can be defined.

The following commands are available for optional ECP:

- Move command

- Arc3 command

- Curve and CVMove commands

- ECP jog motion

For details, refer to /7. ECP Motion.
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6.17 Robot Arm Orientations

When developing a robot program, it is necessary to specify the point data taught for a
particular arm orientation. If you fail to do so, the position can deviate slightly depending
on the arm orientation, which in turn can cause the arm to follow an unexpected path,
resulting in interference with peripheral equipment. This can be dangerous! To prevent
this from happening, the orientation that the arm will be in when moved to the given point
should be specified ahead of time in the point data. Such information can also be changed
from the program.

6.17.1 SCARA robot arm orientations

With two types of arm orientation, a SCARA robot can move to nearly any position and
orientation within a given work envelope. Examples are shown in the figures on the next

page.

Lefty arm orientation Righty arm orientation

Examples of moving to the same point using Lefty and Righty arm orientations
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6.17.2 6-axis robot arm orientations

The 6-axis robot can be operated in various arm orientations within a given work envelope
as shown below:

Righty hand orientation Lefty hand orientation

Above elbow orientation Below elbow orientation

NoFlip wrist orientation Flip wrist orientation
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To specify orientation for the 6-axis robot, add a forward slash (/) followed by L (for Lefty
hand orientation) or R (Righty hand orientation), A (Above elbow orientation) or B (Below
elbow orientation), and NF (NoFlip wrist orientation) or F (Flip wrist orientation).

There are eight available orientations as shown below, however, the 6-axis robot cannot be
operated in all of the orientations depending on point.

Available Orientation

1 | /R/A/NF 5 | /R/A/F
2 | /L/A/NF 6 |/L/AJF
3 | /R/B/NF 7 | /R/B/F
4 | /L/B/NF 8 |/L/B/F

At some points in the work envelope, the 6-axis robot can have the same position and
orientation even if the fourth joint or the sixth joint is rotated 360 degrees. To distinguish
these points, the J4Flag and J6Flag point attributes are provided.

To specify the J4Flag, add a forward slash (/) followed by J4FO0 (-180 < the forth joint
angle <= 180) or J4F1 (the forth joint angle <= -180 or 180 < the forth joint angle).

To specify the J6Flag, add a forward slash (/) followed by J6F0 (-180 < the sixth joint
angle <= 180), J6F1 (-360 < the sixth joint angle <= -180 or 180 <the sixth joint angle <=
360), or J6Fn (-180*(n+1) < the sixth joint angle <= 180*n or 180*n <the sixth joint angle
<= 180*(n+1)).

Singularity
The orientation in the boundary where the arm orientation switches to the other

Hand singularity : The boundary where Righty hand orientation and Lefty hand
orientation switch

Elbow singularity : The boundary where Above elbow orientation and Below elbow
orientation switch

Wrist singularity : The boundary where NoFlip wrist orientation and Flip wrist
orientation switch

4 N 4
[E 0 0

Hand singularity Elbow singularity Wrist singularity

For the 6-axis robot, Hand / Wrist singularities exist also inside the motion range. When
jogging near the singularity, follow the directions below.
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PTP motion near the singularity

When jogging a robot from point P1 near the singularity to a point calculated by point
operations such as P1+X(10), the robot may move to unintended direction because the arm
orientation is not properly specified.

For example, when jogging from a point where the wrist is NoFlip to another point
calculated by point operations, if the wrist keeps the NoFlip orientation while jogging,
Joints #4 and #6 may rotate widely (by approx. 180 degrees).

In this case, switch to the Flip wrist orientation to jog smoothly through the wrist
singularity. This phenomenon occurs not only with the point operations but also when
creating points automatically with Pallet command or the result values that run from vision
sequence.

Unintended motion (Joints #4, #6 rotate 180 degrees)

However in the cases like this, it is difficult for users to specify the proper arm orientations
by a program. For this LJM function is a useful command. LJM function switches the arm
orientations to enable the least motion of the joints. For the details of LJM function, refer
to SPEL+ Language Reference manual.

Also, AutoLJM command can automatically apply LIJM function to the motion commands
which are included in a particular section of the program without using LIM function.
For details of AutoLJM command, refer to the SPEL+ Language Reference.

In addition, you can set AutoLJM function to be enabled at the controller start up by
setting preferences of the controller. However, if Auto LJM is enabled in preferences, this
function automatically adjusts the posture of the manipulator to reduce the motion distance,
even when you intend to move the joint widely. Therefore, it is recommended to build a
program using AutoLJM command or LJM function to operate the manipulator as you
desired.

If you specify all points by teaching, the arm orientations are also recorded. Therefore, the
manipulator moves to the taught position without using LIM function or AutoLJM.
Instead, the manipulator may move differently from the taught position by the use of LIM
and AutoLJM.
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LJM function for CP motion command

LJM function and AutoLJM command described above are also available for CP motion
commands. However, since CP motion commands give priority to operate based on
specified trajectories, the manipulator sometimes reach to the point with a different posture
from the specified one. At this time, if CP motion command is used with CP On, an error
from 4274 to 4278 will occur according to the mismatched point flag. To avoid the error,
operate the manipulator with CP Off, or match the point flag of a target point and the one
after motion completion. If operated with CP Off, the error does not occur and the
manipulator can continue operation from the point where the mismatch happened.

Also, you can set the controller’s preference so that the mismatches of flags are not
considered as an error at the controller startup. However, path motions which use CP On
will be disabled.

CP motion near the singularity (singularity avoiding function in CP motion)

When executing Move or CP motion near the singularity, joint speed may increase rapidly.
The over speed error will occur and the joints will move widely and interfere with
peripherals. Particularly the position of Joint #1 changes greatly near the hand singularity
and the position of Joints #2 - #6 near the wrist singularity.

RC+7.0 has a singularity avoiding function to prevent acceleration errors during the
execution of CP motion commands that pass the wrist singularity described above. With
this function, the manipulator takes a detour to avoid an acceleration error by passing a
different trajectory and returns to the original trajectory after passing the singularity. For
details of the singularity avoiding function, refer to AvoidSingularity in the SPEL+
Language Reference.

Singularity avoiding function is enabled as default. If you want to avoid the error by
reducing the motion speed in order to maintain the trajectory accuracy, you can disable the
function temporarily by setting “0” to AvoidSingularity.

If you cannot avoid errors even if you use the singularity avoiding function, use PTP
motion to enable the least motion of the joints or arrange the manipulator installation
position and hand offset volume to prevent the CP motion near the singularity.
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6.17.3 RS series arm orientations

The RS series can be operated in various arm orientations within a given work envelope as

shown below:

J1 FO arm orientation

o fof

Fi

Coee®

°

o o

J2 FO arm orientation

o

J2 F1 arm orientation
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To specify orientation for the RS series, add a forward slash (/) followed by L (for Lefty
hand orientation) or R (Righty hand orientation), JIFO or J1F1, J2F0 or J2F1.
The RS series can have the same position and orientation even if the first joint or second

joint are rotated 360 degrees. To distinguish these points, the J1Flag and J2Flag point
attributes are provided.

To specify the J1Flag, add a forward slash (/) followed by J1F0 (—90 < the first joint angle
<=270) or JIF1 (=270 < the first joint angle <= —90 or 270 < the first joint angle <= 450).

To specify the J2Flag, add a forward slash (/) followed by J2F0 (-180 < the second joint
angle <= 180) or J2F1 (—360 < the second joint angle <= —180 or 180 < the second joint
angle <= 360).

There are eight available orientations as shown below. However, the RS series cannot be
operated in all of the orientations depending on point.

Available Orientation
1 | /R/J1IFO0 /J2F0

/R /J1F1/J2F1
/L /JIF1/J2F1

2 | /L/J1F0/J2F0
3 | /R/JIF1/J2F0
4 | /L/J1F1/J2F0
5 | /R/JIF0/J2F1
6 |/L/JIFO/J2F1
7

8
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6.18 Robot Motion Commands

182

SPEL" includes several commands for controlling the robot from your programs.

6.18.1 Homing the robot

The Home command moves the robot to a user defined "park" or "idle" position. This
command works for all robots. It is mainly used for absolute encoder robots that normally
do not need to be mechanically homed. Use the HomeSet command to set the home
position and the Hordr command to set the home order.

6.18.2 Point to point motion

Point to point (PTP) commands move the robot from its current position to a specified
point. Motion may not be in a straight line.

To set the speed for point to point commands, use the Speed command. To set acceleration
and deceleration, use the Accel command.

Command Description
Go Move directly to a point using point to point motion.
Jump Jump to a point. First move up to the current LimZ setting, the move

over the destination point, then move to the point. The Arch table
settings determine the Jump profile.

Jump3 Jump to a point in 3 dimensions.
Pass Move near one or more points.
TGo Move directly to a point in a tool coordinate system.

6.18.3 Linear motion

Linear motion commands move the robot from its current position to a specified point in a
straight line. Liner motion is a CP (Continuous Path) motion.

To set velocity (speed) for straight motion, use the SpeedS command. To set acceleration
and deceleration, use the AccelS command.

Command Description

Move Move in a straight line to the specified point.
TMove Move in a straight line to the specified point in a tool coordinate system.

Jump3CP  Jump to a point in 3 dimensions using CP motion.

6.18.4 Curves

Curves commands move the robot in a circular arc. Curves is a CP (Continuous Path)
motion.

To set velocity (speed) for Curves, use the SpeedS command. To set acceleration and
deceleration, use the AccelS command.

Command Description

Arc Move the robot through one point to another point using circular
interpolation.

Arc3 Move the robot in 3D using circular interpolation.

Curve Creates a file containing a path specification.

CVMove Executes a path specified by Curve.
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6.18.5 Joint motion

Command Description

JTran The JTran command can be used to move one joint of the robot to a position
specified in degrees or millimeters, depending on the joint type. The speed
and acceleration are the same as for point to point motion commands -- i.e.,
specified with Speed or Accel commands.

PTran The PTran command can be used to move one joint of the robot to an
encoder pulse position. The speed and acceleration are the same as for point
to point motion commands -- i.e., specified with Speed or Accel commands.

Pulse The Pulse command can be used to move all joints of the robot to encoder
pulse positions. The speed and acceleration are the same as for point to
point motion commands -- i.e., specified with Speed or Accel commands.

PG_Scan The PG _Scan command can be used to rotate a pulse generator axis of a
Joint-type single axis PG robot continuously in CW/CCW directions. (To
rotate it continuously, you need to enable the continuous rotation
parameter.) The speed and acceleration are the same as for point to point
motion commands -- i.e., specified with Speed or Accel commands.

6.18.6 Controlling position accuracy

Use the Fine command to adjust position accuracy for the end of a motion command. Fine
specifies, for each joint, the allowable positioning error for detecting completion of any
given move. The lower the Fine settings, the more accurate the final position of the joint,
which can cause slower performance. Conversely, large Fine settings can speed up motion
commands, but position accuracy will decrease. For many applications, the default
settings can be used.
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NOTE

6.18.7 CP Motion Speed / Acceleration and Tool Orientation

When you attempt to change only the tool orientation while keeping the tool tip of the
robot arm at the specified coordinate point or when the tool orientation variation is larger
than the travel distance of the tool tip, moving the arm by normal CP motion commands
will cause an increase in the variation of speed, acceleration and deceleration of tool
orientation. In some cases, an error will occur.

To prevent these situations, add the ROT parameter to the CP motion commands. The arm
will be moved based on the specified angular velocity and acceleration/deceleration of the
main axis regarding the orientation variation.

The angular velocity and acceleration/deceleration of the main axis regarding the
orientation variation should be specified with the SpeedR and AccelR commands in
advance.

For example:
SpeedR 50 ' degree/sec

AccelR 200, 200 'degree/sec2
Move P1 ROT

The tool orientation variation is normally comprised of orientation variations of more than
one rotation axis.

The SpeedR and AccelR parameters specify the angular velocity and acceleration/
deceleration of the main axis regarding the orientation variation. Therefore, actual angular
velocity and acceleration/deceleration of the orientation variation are different from the
parameters except for the case where the rotation axis of the orientation is only one.

While the motion command with the ROT parameter is executed, the specified SpeedS and
AccelS parameters are invalid.

The ROT parameter can be used with the following motion commands:
Move  BMove
Arc TMove
Arc3 Jump3CP

6.18.8 PTP Speed / Acceleration for Small Distances

You can change the speed and acceleration for small distances using PTPBoost and
PTPBoostOK. Normally, PTPBoost is not required. In certain cases, you may want to
shorten the cycle time even if vibration becomes larger, or conversely you may want to
reduce vibration even if cycle time becomes longer. PTPBoost is a robot parameter with
values from 0 — 100 that affects the speed and acceleration for small distances. Normally,
for small distance motion, the desired speed cannot be attained using the current
acceleration. By increasing PTPBoost, acceralation, deceleration, and speed are increased
for small distance motion. To check if a motion command will be affected by PTPBoost,
use the PTPBoostOK function. See PTPBoost and PTPBoostOK in the SPEL+ Language
Reference manual for more details.
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6.19 Working with Robot Points

A robot point is a set of coordinates that define a position in the robot work envelope. For
SCARA and Cartesian robots, a point is defined by the position data (X, Y, Z) within the
reference rectangular coordinate space and the orientation data (U) which is the rotation
about the Z axis of the rectangular coordinate.

For 6-axis robots, a point is defined by the position and orientation of the tool coordinate
system with respect to a reference rectangular coordinate system. The point is specified by
the position data (X, Y, Z) and the orientation is specified by the orientation data (U, V,
W) which correspond with roll (rotation about the Z axis), pitch (rotation about the Y axis),
and yaw (rotation about the X axis).

When the additional ST axis is installed, the point is specified by the position data of each
additional axis (S, T).

The X, Y, and Z coordinates of a point are specified in millimeters. The U, V, and W
coordinates are specified in degrees.

The S and T coordinates of a point are specified in millimeters or degrees, according to the
type of axis.

Points are referenced using the letter P followed by an integer number or integer
expression or by a label defined in the point file editor or Robot Manager Jog & Teach
page.

6.19.1 Defining points

You can define points in a program statement, points editor window, Robot Manager Jog
and Teach page, or at the Command window.

In a program statement or at the Command window, you can assign coordinates to a point,
or define a point that is the current robot arm position.

P1 = XY(200, 100, -25, 0) ' Assign coordinates to point P1
Pick = XY (300, 200, -45, 0) 'Assign coordinates to point pick

P10 = Here ' Assign a point to current position

6.19.2 Referencing points by point label

You can assign names to point numbers so you can refer to points by name in a program.
Assign names from the point editor (see Editing Points) or the Robot Manager Jog and
Teach page. Names must be unique for each point number when used in the same point
file.
Point labels can include up to 32-byte alphanumeric, Japanese, and the underscore
characters. Characters can be upper case or lower case. Only alphabets and Japanese can
be used for the first letter.
For 1 = 0 To 10
Go pick
Jump place

Next i
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6.19.3 Referencing points with variables

Use the letter P followed by a variable name within parentheses that represents the point
number you are referencing.

For i = 0 To 10
Go P (i)
Next i
NOTE  Although you can define points at the Command window for test purposes, it is
&~  recommended that all points be defined in a program, point editor, or with the Robot

Manager Jog and Teach page. Points defined at the Command window will be cleared
from memory when you build a project or run a program unless you execute SavePoints.

6.19.4 Using points in a program
When starting programs, the default point file for the robot is loaded. You can also load
other points in the program using the LoadPoints statement.

Function main
Integer i

LoadPoints "modell.pts"
For i = 0 To 10

Jump pick

Jump place
Next i

Fend

6.19.5 Importing points into program

You can import points into the current project while the program is running using the
ImportPoints statement.

Function main

Integer 1

ImportPoints "c:\models\modell.pnt", "robotl.pnt"
LoadPoints "robotl.pnt"
For i = 0 To 10
Jump pick
Jump place
Next i
Fend

6.19.6 Saving and loading points

Use LoadPoints to load a point file in the current project. You can optionally specify the
Merge parameter to combine points in a file with points that have already been loaded.

Use SavePoints to save the points in a point file. If the point file is in the current project, it
will be updated on the PC when it is connected and the same project is open.

If the point file is not the current project, it will not be automatically updated on the PC.
Use Project Synchronize to copy the file to the PC if desired.
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6.19.7 Point attributes

Each point definition can optionally specify a local number and various arm orientations,
depending on the robot type. You can specify point attributes in point assignment
statements or use individual statements and functions to change the attributes of a
previously defined point.

Local point attribute
To specify a local coordinate system number for a point in an assignment statement, add a
forward slash (/) followed by the local number after the coordinates of the point.

Pl = XY(300, -125.54, -42.3, 0) /1 ' Plisinlocal 1
The local number can also be an expression enclosed in parentheses.
P2 = P3 /(mylocal)

Use the PLocal function and statement to read and set the local attribute of a point.

Hand point attribute
To specify orientation for the SCARA or 6-axis robot, add a forward slash (/) followed by
L (for Lefty hand orientation) or R (for Righty hand orientation).

P2 = XY (200, 100, -20, -45) /L ' Hand orientation is Lefty
P3 = Xy(50, 0, 0, 0) /2 /R ' Righty in Local 2

You can read and set point hand orientation using the Hand statement and function.
Hand P1, Righty

Elbow point attribute
To specify elbow orientation for the 6-axis robot in a point assignment statement, add a
forward slash (/) followed by A (Above elbow orientation) or B (Below elbow orientation),
Elbow orientation is Below.

P1 = XY (0, 600, 400, 90, 0, 180) /B
You can read and set point elbow orientation using the Elbow statement and function.

Wrist point attribute
To specify wrist orientation for the 6-axis robot in a point assignment statement, add a
forward slash (/) followed by NF (NoFlip wrist orientation) or F (Flip wrist orientation).
Wrist orientation is Flip.

P2 = XY(0, 600, 400, 90, 0, 180) /F

You can read and set point wrist orientation using the Wrist statement and function.

J4Flag and J6Flag point attributes

At some points in the work envelope, the 6-axis robot can have the same position and
orientation even if the fourth joint or the sixth joint is rotated 360 degrees. To distinguish
these points, the J4Flag and J6Flag point attributes are provided. These flags allow you to
specify a position range for joint 4 and joint 6 for a given point.

To specify the J4Flag in a point assignment statement, add a forward slash (/) followed by
JAF0 (—180 < the forth joint angle <= 180) or J4F1 (the forth joint angle <= —180 or 180 <
the forth joint angle).

P2 = XY (0, 600, 400, 90, 0, 180) /J4F1
To specify the J6Flag in a point assignment statement, add a forward slash (/) followed by
JOFO (—180 < the sixth joint angle <= 180), J6F1 (-360 < the sixth joint angle <= —-180 or
180 < the sixth joint angle <= 360), or J6Fn (—180*(n+1) < the sixth joint angle <= 180*n
or 180*n < the sixth joint angle <= 180*(n+1)).

P2 = XY (50, 400, 400, 90, 0, 180) /J6F2
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J1Flag and J2Flag point attributes

At some points in the work envelope, the RS series can have the same position and
orientation even if the first joint or the second joint is rotated 360 degrees. To distinguish
these points, the J1Flag and J2Flag point attributes are provided. These flags allow you to
specify a position range for joint 1 and joint 2 for a given point.

To specify the J1Flag in a point assignment statement, add a forward slash (/) followed by
J1FO (=90 < the first joint angle <= 270) or J1F1 (=270 <= the first joint angle <= —-90 or
270 < the first joint angle <= 450).

P2 = XY(-175, -175, 0, 90) /J1F1
To specify the J2Flag in a point assignment statement, add a forward slash (/) followed by

J2F0 (—180 < the second joint angle <= 180), J2F1 (—360 < the second joint angle <= —180
or 180 < the second joint angle <= 360).

P2 = XY (300, 175, 40, 90) /J2F1

J1Ang and J2Flag point attributes

At the origin of the robot coordinate system, the RS series can have the same position and
orientation even if the first joint is rotated. To distinguish these points, the J1Ang point
attributes are provided.

6.19.8 Extracting and setting point coordinates
Use the CX, CY, CZ, CU, CV, CW, CS, and CT commands to get a coordinate of a point
or set it.
xcoord = CX(P1)
P2 = XY(xcoord, 200, -20, 0)

ycoord = CY(P¥*) ' Gets current Y position coordinate
CX (pick) = 25.5
CY (pick) = CY(pick) + 2.3

6.19.9 Alteration of points

There are several ways of modifying a point without re-teaching it. You can change one or
more coordinate values with relative offsets or absolute values.

To set an absolute value for a coordinate, use a colon followed by the axis letter and the
value.

To add a relative offset to a coordinate, use an axis letter followed by the offset value or
expression in parentheses. If the offset is negative, then precede the axis letter with the
minus sign. If parentheses are omitted, they will be automatically added.

Go P1 -Z(20) Move to P1 with a z offset of —20mm
Go P1 :Z(-25) Move to P1 with a z absolute position of —25mm

Go P1 -X(20) +Y(50) :Z2(-25) Move to P1 with offsets for X and Y relative
offsets and an absolute position for Z
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6.20 Input and output control

6.20.1 Hardware I/O

There are 24 DC inputs and 16 DC outputs on a standard controller. By purchasing I/O
boards, you can add additional 128 inputs and 128 outputs. You can also expand the I/O
by using the Fieldbus I/O master option and Fieldbus I/O slave option. Refer to /1. Inputs
and Outputs for details.

6.20.2 Memory I/O

There are 128 bytes (1024 bits) of memory I/O. Memory 1/O is especially useful for
synchronizing multi-tasking. Each memory bit can be treated as both an input and an
output.

Use the commands with the "Mem" prefix for memory 1/0.

6.20.3 I/O Commands

Command Description

In Reads one byte (eight bits) of input data.

InW Reads one word (sixteen bits) of input data.

Memin Reads one byte (eight bits) of Memory I/O.

MemInW Reads one word (sixteen bits) of Memory 1/0.

MemOff Turns off one Memory I/O bit.

MemOn Turns on one Memory I/O bit.

MemSw Read status of one bit of memory 1/O.

Off Turns off one output bit.

On Turns on one output bit.

Out Sets/reads one byte (eight bits) of output data.

Outw Sets/reads one word (sixteen bits) of output data.

Oport Reads the status of one output bit.

InBCD Reads one byte of input data in BCD (binary coded decimal) format.
OpBCD Outputs one byte of output data in BCD format.

Sw Read status of one bit of hardware inputs or memory inputs.
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6.21 Using Traps
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Traps enable a program to jump to a label or enable a function to be called when a certain
event occurs.

Traps are divided into the following two types:
- 4 Traps are fired by user defined input
- 7 Traps are fired by system

You should keep trap functions short and avoid continuous loops. According to the type,
some Traps must be re-armed. Also, some motion commands are limited to execute in trap
functions.

For details on Trap statement, see the SPEL" Language Reference manual.

Here is a simple example for a trap. In this example, when input 1 turns on, it executes the
Sw1Trap function.

Function main
' Sets the trap
Trap 1 Sw(l) = On Xgt SwlTrap
Do
RunCycle
Loop
Fend
Function SwlTrap
' Turn on output 1 for 2 seconds

On 1, 2
' Wait for trap condition to clear
Wait Sw(l) = Off
' Re-arm the trap
Trap 1 Sw(l) = On Xgt SwlTrap
Fend
Trap Description
Trap 1 — 4 Goto Triggered by an input condition specified by the user.
Trap 1 —4 Call User traps can use GoTo, Call, or Xqt.
Trap 1 —4 Xqt
Trap Emergency Xqt When Emergency Stop occurs, a specified function is executed.
Trap Error Xqt When an error occurs, a specified function is executed.
Trap SgOpen Xqt When the Safeguard circuit is open, a specified function is
executed.
Trap SgClose Xqt When the Safeguard circuit is closed, a specified function is
executed.
Trap Pause Xqt When the system enters the Pause state, a specified function is
executed.
Trap Abort Xqt When all tasks (except background tasks) have been stopped by

user or system, such as when a command corresponding to
Abort All is executed, a specified function is executed.

Trap Finish Xqt When all tasks (except background tasks) have been finished, a
specified function is executed. However, the function will not
be executed under the condition that executes Trap Abort.
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6.21.1 Cautions of Trap when it triggers the system condition

AN

CAUTION

Forced Flag

Specify Forced flag in the I/O output commands such as On/Off command to enable On/
Off of the I/O outputs during Emergency Stop, Safety Door open, Teach mode, and error
condition.

Do not connect external equipment that operates mechanically such as actuator to the I/O
output that specifies Forced flag. Otherwise, the external equipment may move during
Emergency Stop, Safety Door Open, Teach mode, or error condition and this will cause
serious safety problems.

Forced flag is designed to be specified for I/O outputs connected to external equipment
without mechanical motion such as status display LEDs.

Outputs off during Emergency Stop

Uncheck Outputs off during Emergency Stop in the Preferences page of System
Configuration SPEL Controller Board to execute I/O On/Off using the Trap Emergency
Xqt task after Emergency Stop. If this checkbox is checked, the execution order of turning
Off by the controller and turning On using the task are not guaranteed.

6.22 Special Tasks

Each task of SPEL" pauses by Pause input or Safety Door open and stops by Emergency
Stop or Error. Therefore you cannot create a system that monitors the whole system.

To enable the RC700 controller to monitor the whole system, the following special tasks
are provided:

NoPause/NoEmgAbort task

You can create a task that continues a processing even when the Pause is input or
safeguard is open by specifying NoPause or NoEmgAbort as a task type when creating
Xqt data task.

Background task

You can create a task that starts as the controller power is turned ON and continues a
processing even when the Pause is input or safeguard is open.

These special tasks are useful tasks but may reduce the safety of the system by using them
improperly.

Be sure to understand the following items when using these tasks.

6.22.1 Precautions to Use the Special Tasks

/N

CAUTION

Forced Flag

Specify Forced flag in the I/O output commands such as On/Off command to enable On/
Off of the 1/0 outputs during Emergency Stop, Safety Door open, and error.

Do not connect external equipment that operates mechanically such as actuator to the I/O
output that specifies Forced flag. Connecting external equipment may cause serious
safety problems and operate the external equipment during Emergency Stop, Safety Door
Open, or error occurrence.

Forced flag is designed to be specified for I/O outputs connected to external equipment
without mechanical motion such as status display LEDs.
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NoEmgAbort Task

When Emergency Stop or errors occur, finish the task promptly after completing the error
handling.

If you do not complete the NoEmgAbort task, the controller does not change to Ready
status and you cannot cancel the Emergency Stop or the error. You cannot execute Reset
command from the NoEmgAbort task to cancel the Emergency Stop or the error
automatically.

NoEmgAbort task is designed for I/O process without motion and communication with
external device using the Ethernet. Therefore there are commands such as robot motion
commands that cannot be executed in the NoEmgAbort task. An error occurs if you use
these commands. The list of these commands is in the next section.

For details, refer to EPSON RC+ 7.0 Online Help or Xqt in SPEL" Language Reference.

NoPause Task

NoPause task continues the operation during the Pause or Safety Door open condition.
However, when a robot is operating NoPause task, the task pauses as the robot pauses.

Background task

Background task always exists while the controller is working, and it is designed for
monitor of the entire system and communication with external device. Therefore there are
commands such as robot motion commands that cannot be executed in the background task.
An error occurs if you use these commands. The list of these commands is in the next
section.

In addition, the background task continues processing even when Pause is input or
safeguard is open, so it doesn’t affect the controller state transition.

For details, refer to 6.23 Background Task.

Outputs off during Emergency Stop

Uncheck this preference to execute /O On/Off using the NoEmgAbort task or background
task after Emergency Stop. If this check box is checked, the execution order of turn Off by
the controller and turn On using the task are not guaranteed.

Setting of Safeguard open stops all tasks

When this preference is checked, NoPause task stops by Safety Door open. NoEmgAbort
task or background task continues the task.

Setting of [Enable the Background task]

Set this preference when you use the background task.

Setting of [Initialize global variables as the MainXX starts]

Uncheck this preference when you use the global variables from the background task.
When this check box is checked, the controller will initialize the variables and the variable-
access conflict from tasks will occur.

AN

Setting of [Enable advanced task commands]
Check this preference when you execute the commands below from a background task.
StartMain, Cont, Recover, Reset Error, Reset

When you execute these commands from a task, you should understand each command

CAUTION specification and verify that the system has the appropriate conditions.
Improper use, such as executing commands continuously in a loop, can reduce the security
of system.
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6.22.2 NoPause/NoEmgAbort task specification
Status by Event and Task

Task Type
Event yp
Normal NoPause NoEmgAbort

Pause Statement
Pause Input Pause Continue *1 Continue
Pause Button
Safety Door Open Pause *2 Continue *1 *2 Continue
Error during Auto Mode Stop Stop Continue
Error during Program Mode | Pause Pause Continue
Emergency Stop Stop Stop Continue
Stop Button Stop Stop Stop
Stop Input
Halt Statement

Pause Pause Pause
Halt Button
Brake Point Pause Pause Pause
Switching to Teach Mode Stop Stop Stop

*1 When the robot is operating, the task pauses as the robot pauses.

*2  When [Outputs off during Emergency Stop] is checked in the [Preferences] page of
[Setup Controller], normal tasks and NoPause tasks stop by Safety Door open.

Task Execution

Normal Omit the task type in Xqt statement, or specify Normal for the task
type.
Xqt NormalTask
Xqgt NormalTask, Normal
NoPause Specify NoPause in Xqt statement.

Xqgt NoPauseTask, NoPause
NoEmgAbort Specify NoEmgAbort in Xqt statement.
Xqgt NoEmgAbortTask, NoEmgAbort

You cannot change the task type after executing a task.

main to main63 that are executed at the beginning of the program are executed as normal
tasks.

Type of a task executed in Trap Xqt is determined by the event type.
For details, refer to EPSON RC+ 7.0 Online Help or Trap in SPEL" Language Reference.
Restricted Commands by Task Types

Normal No restriction

NoPause No restriction
NoEmgAbort | Cannot execute the following commands.
Command for robot motion

Commands for vision

Reset, Xqt, Trap, etc.
For details, refer to EPSON RC+ 7.0 Online Help or Xqt in SPEL"
Language Reference.
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6.22.3 NoPause/NoEmgAbort task example

The following example shows a program that monitors the error of the controller and
switches the /0 On/Off when error occurs according to the error number.

The program example of ErrOn, EStopOn, SafetyOn are indicated in the EPSON RC+ 7.0
SPEL" Language Reference.

Function main
Xgt ErrorMonitor, NoEmgAbort

Fend

Function ErrorMonitor
Wait ErrorOn
If 4000 < SysErr And Syserr < 5999 Then
Print "Mortion Error = ", SysErr
Off 10, Forced
On 12, Forced
Else
Print "Other Error = ", SysErr
Off 11, Forced
On 13, Forced
EndIf
Fend
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6.23 Background Task

6.23.1 Primary features of background task

The purpose of the background task is to monitor the status of the cell as a whole and to
communicate with external devices.

Function BgMain, a function specified as the “Background task will be automatically
activated as task 65 when the controller starts and loads the project.

If another task is created within the background task using the XQT command, that created
task will be assigned to task No.65 (and onward in the ascending order) and will also
function as a background task. In addition, specifying a task type for an XQT command in
a background task has no meaning.

An operator is not necessarily aware of the operating Background task which does not stop
at the input of emergency stop or safeguard signal. The Background task will not stop
when an operator inputs “PAUSE” or “ABORT”.

In this sense, the background task functions for the application program to work as a part
of the system.

On the other hand, the execution commands to operate the Manipulator, set-up commands
for the Manipulator or the commands for image processing cannot be executed within the
background task.

B Specify Forced flag in the I/O output commands operated from the background tasks to
enable On/ Off of the I/O outputs during Emergency Stop, Safety Door open, and error.

Do not connect external equipment that operates mechanically such as actuators to the

I/O output that specifies the Forced flag. Connecting external equipment may cause

serious safety problems and operate the external equipment during Emergency Stop,
CAUTION Safety Door Open, or error occurrence.

Forced flag is designed to be specified for I/O outputs connected to external equipment
without mechanical motion such as status display LEDs.

6.23.2 Setup and start the background task

When you use the background task, first of all you need to check the [Enable background
tasks] in the [Preferences] page of [Setup]-[System Configuration]-[SPEL Controller
Board].

U System Configuration

| Gontroller Preferences

[ Startup
= Gantraller
gs:?ir;:ratiun [¥] Qutputs off during emerzency stop o~
prps [] Allaw motion with one or mare joints free |
S [w] Walk stops for output commands |
#- Robots v] Dry’ s
* Thputs / Dutputs L] Vitual O =
i sy [#] Include project files when status exported
: RS932 [] Safeguard open stops all tasks Defaul
'r;' TGP / IP [¥] uto safeguard position recovery
& Sesurity [#] Independent mode
:‘. i [¥] Clear globalz when Main:C< function started
= Bl Eriable backeround task
[ ] Enable advanced task commands
[] Enable GF - FTP connection when GF iz on
[] futo LM (Least Jaint Motion}
[ ] Dizable paint flags check .

When you have already checked the box above and the Function BgMain exists in your
program, it will automatically start as Task 65 as the controller starts and loads the project,
it executes as a “Background task”.
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However in PROGRAM mode, the Function BgMain will not start automatically. You
need to start it using the <Start> button in the [Run] window.

This is because the PROGRAM mode is for creating programs and debugging and it may
be more efficient when it doesn’t start the Function BgMain.

2 Run E[E

Function:

| main A" |

Selected Function + BGMain

o Lanslraer Upoedlieeta =2 Selected Function as normal task

Selecked function as background kask

When the controller operating mode shifts from PROGRAM to AUTO mode, the Function
BgMain will start automatically.

6.23.3 Holding background task (from being activated)

The purpose of the background task is to monitor the status of the cell as a whole and to
communicate with external devices. It is activated before a non-background task is
activated and continues to function when the non-background task either generates an error
or is aborted by an operator. In this sense, the background task can be a program that
never stops functioning.

The background task can be debugged in PROGAM mode. Click the <Stop> button
dropdown menu in the [Run] window and you can select the background task is to be
aborted as well or not.

FEX
EGMain: 65 12:15:48
Main 1 12:15:45
EGMain: 65 12:15:49
Main 1 12:15:459
EGMain: 65 12:15:50
Main 1 1z2:15:50
BEGHain: 65 12:15:51
Main 1 1z2:15:51
BEGHain: 65 12:15:52
Main 1 1z:15:52
Euﬁcnon. Start - Pause
main v|
Stop all tasks

Stop normal tasks

In the [Task Manager] window, the background tasks can be managed in the same way as
the non-background tasks except for the <Pause/Cont> button. You can set a break point
in a background task and step through the code.
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As a rule, the background task cannot be controlled in AUTO mode. It is by design that
any error that occurs in the background task cannot be recovered in AUTO mode.
Therefore, thorough debugging in PROGRAM mode is recommended. Be particularly
careful that the communication errors are handled properly without fail before using the
background task in AUTO mode.

The following tables show how the background will (or will not) be affected by operation
from the console.

Operator Window
Button Background task
START It will not be affected.
Abort It will not be affected.
Pause It will not be affected.
Continue It will not be affected.

Remote Input

Button Background task
Start / Stop It will not be affected.
Pause / Continue | It will not be affected.
Reset It will not be affected.
Shutdown It will be stopped.

Run Window (PROGRAM mode)

Button Background task
Start You can select how to start the task.
Abort You can select how to abort the task:
abort only non-background task or abort all tasks including the
background task.
Pause It will not be affected.
Continue It will not be affected.

Task Manager (PROPGRAM mode)

Button Background task
Halt / Resume When the background task is selected, you cannot execute
Halt/Resume.
Quit When the background task is selected, you can execute Quit.
Pause/Cont It will not be affected.
Stop All tasks including the background task will stop.

Break point (PROGRAM mode)
Switch name Background task

Set a break point | You can set a breakpoint to the background task.
It will pause at the break point.

Step Into Available

Step Over Available

Continue Available

Walk Available, but the motion commands are not available to execute from
the background task.
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6.23.4 Commands that will cause error in background task
The following commands are prohibited in background tasks and execution will result in
error:
- commands that relate to the Manipulator operation or operation settings
- commands that relate to the Vision relation instruction
- TRAP commands

If a program that is to be executed as the background task includes any of the following
commands, it will result in error when executed.

However, using the command related to the Manipulator operation settings or the
Manipulator settings to gain the current setting values or refer to them will not result in
error:

Commands that will cause error are almost the same as with NoEmgAbort, but there are
some commands such as Xqt that can be executed in a background task.

For details, refer to EPSON RC+ 7.0 Online Help or Xqt in SPEL" Language Reference.

6.23.5 Background task and Remote control

No matter whether the background task is being executed or not, it doesn’t affect the
remote I/O outputs Ready, Running, and Pause. For example, even if the background task
is being executed, when no non-background tasks (Task No. 1 ~ 32) are being executed,
the READY output will be ON.
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6.24 Predefined Constants

There are several predefined constants for use in SPEL" program. A project build time, the
values for these constants are substituted for the constant name.

Constant name Value Use
TRUE -1 Boolean expression
FALSE 0 Boolean expression
High 1
Low 0
Off 0
On 1
Above 1
Below 2
NoFlip 1
Flip 2
Righty 1
Lefty 2
J1 1
12 2
13 4
J4 8
J5 16
J6 32
17 64
MB OK 0 MsgBox flags
MB OKCANCEL 1 MsgBox flags
MB ABORTRETRYIGNORE 2 MsgBox flags
MB_YESNOCANCEL 3 MsgBox flags
MB_YESNO 4 MsgBox flags
MB RETRYCANCEL 5 MsgBox flags
MB _ICONSTOP 16 MsgBox flags
MB_ICONQUESTION 32 MsgBox flags
MB ICONEXCLAMATION 48 MsgBox flags
MB ICONINFORMATION 64 MsgBox flags
MB DEFBUTTONI 0 MsgBox flags

MB_DEFBUTTON2

256 MsgBox flags

IDOK 1 MsgBox return
IDCANCEL 2 MsgBox return
IDABORT 3 MsgBox return
IDRETRY 4 MsgBox return
IDIGNORE 5 MsgBox return
IDYES 6 MsgBox return
IDNO 7 MsgBox return
BACKCOLORMODE VISUALSTYLE 0 For GUI Builder
BACKCOLORMODE USER 1 For GUI Builder
BORDERSTYLE NONE 0 For GUI Builder
BORDERSTYLE FIXEDSINGLE 1 For GUI Builder
BORDERSTYLE FIXED3D 2 For GUI Builder
CNV_QUELEN ALL 0 Cnv_QueLen
CNV_QUELEN UPSTREAM 1 Cnv_QueLen
CNV _QUELEN PICKUPAREA 2 Cnv_QueLen
CNV_QUELEN DOWNSTREAM 3 Cnv_QueLen
DEVID SELF 21 CLS

DEVID TP 24 CLS
DIALOGRESULT NOE 0 For GUI Builder
DIALOGRESULT OK 1 For GUI Builder
DIALOGRESULT CANCEL 2 For GUI Builder

DLG_IOMON

102 RunDialog

DLG_ROBOTMNG

100 RunDialog

DLG_ROBOTPANEL

100 ShowDialog
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Constant name Value Use
DLG VGUIDE 110 ShowDialog
DROPDOWNSTYLE SIMPLE 0 For GUI Builder
DROPDOWNSTYLE DROPDOWN 1 For GUI Builder
DROPDOWNSTYLE DROPDOWNLIST 2 For GUI Builder
ERROR DOINGMOTION 2999 | For GUI Builder
ERROR NOMOTION 2998 For GUI Builder

EVENTTASKTYPE NORMAL

For GUI Builder

EVENTTASKTYPE NOPAUSE

For GUI Builder

EVENTTASKTYPE NOEMGABORT

For GUI Builder

FORCE LESS

Force SetTrigger

FORCE GREATER

Force SetTrigger

FORCE XFORCE

Force SetTrigger

FORCE _YFORCE

Force SetTrigger

FORCE ZFORCE

Force SetTrigger

FORCE XTORQUE

Force SetTrigger

FORCE YTORQUE

Force SetTrigger

FORCE_ZTORQUE

Force SetTrigger

FORMBORDERSTYLE NONE

For GUI Builder

FORMBORDERSTYLE FIXEDSINGLE

For GUI Builder

FORMBORDERSTYLE FIXED3D

For GUI Builder

FORMBORDERSTYLE FIXEDDIALOG

For GUI Builder

FORMBORDERSTYLE SIZABLE

For GUI Builder

IMAGEALIGN TOPLEFT

For GUI Builder

IMAGEALIGN_TOPCENTER

For GUI Builder

IMAGEALIGN _TOPRIGHT

For GUI Builder

IMAGEALIGN MIDDLELEFT For GUI Builder
IMAGEALIGN MIDDLECENTER For GUI Builder
IMAGEALIGN MIDDLERIGHT For GUI Builder

IMAGEALIGN_BOTTOMLEFT

For GUI Builder

IMAGEALIGN_BOTTOMCENTER

For GUI Builder

IMAGEALIGN_BOTTOMRIGHT

For GUI Builder

IOTYPE INPUT

IOLabel function

IOTYPE OUTPUT IOLabel function
IOTYPE MEMORY IOLabel function
IOSIZE BIT IOLabel function
IOSIZE BYTE IOLabel function
IOSIZE WORD IOLabel function
LANGID ENGLISH ErrMsg$
LANGID JAPANESE ErrMsg$
LANGID GERMAN ErrMsg$
LANGID FRENCH ErrMsg$
LANGID SIMPLIFIED CHINESE ErrMsg$
LANGID TRADITIONAL CHINESE ErrMsg$

SCROLLBARS NONE

For GUI Builder

SCROLLBARS HORIZ

For GUI Builder

SCROLLBARS VERT

For GUI Builder

SCROLLBARS BOTH

For GUI Builder

L\]hg&)xw,\)_.ou]_pw.\)._.o;oo.—m»—ao«:oo\loxm.bwt\)u—.bwt\)»—o\loxw.bwt\)»—om-io

SETLATCH PORT CU 0 SetLatch
SETLATCH PORT CU 1 SetLatch
SETLATCH_PORT DUI 0 SetLatch
SETLATCH_PORT DUI 1 SetLatch
SETLATCH PORT DU2 0 280 SetLatch
SETLATCH_PORT DU2 1 281 SetLatch
SETLATCH_TRIGGERMODE LEADINGEDGE 1 SetLatch
SETLATCH_TRIGGERMODE TRAILINGEDGE 0 SetLatch
SHUTDOWN ALL 0 Shutdown
SHUTDOWN RESTART 1 Shutdown
SHUTDOWN EPSONRC 2 Shutdown
SIZEMODE NORMAL 0 For GUI Builder
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Constant name Value Use
SIZEMODE STRETCHIMAGE For GUI Builder
SIZEMODE AUTOSIZE For GUI Builder
SIZEMODE CENTERIMAGE For GUI Builder
SIZEMODE ZOOM For GUI Builder
STARTPOSITION MANUAL For GUI Builder
STARTPOSITION CENTERSCREEN For GUI Builder
STARTPOSITION CENTERPARENT For GUI Builder
TEXTALIGN LEFT For GUI Builder
TEXTALIGN CENTER For GUI Builder
TEXTALIGN RIGHT For GUI Builder
TEXTALIGN TOPLEFT For GUI Builder
TEXTALIGN TOPCENTER For GUI Builder
TEXTALIGN TOPRIGHT For GUI Builder
TEXTALIGN MIDDLELEFT For GUI Builder
TEXTALIGN MIDDLECENTER For GUI Builder
TEXTALIGN MIDDLERIGHT For GUI Builder
TEXTALIGN BOTTOMLEFT For GUI Builder
TEXTALIGN BOTTOMCENTER For GUI Builder
TEXTALIGN BOTTOMRIGHT For GUI Builder

VISION SORT NONE

For Vision Guide

VISION SORT PIXELX

For Vision Guide

VISION SORT PIXELY

For Vision Guide

VISION SORT PIXELXY

For Vision Guide

VISION SORT CAMERAX

For Vision Guide

VISION SORT CAMERAY

For Vision Guide

VISION SORT CAMERAXY

For Vision Guide

VISION SORT ROBOTX

For Vision Guide

VISION SORT ROBOTY

For Vision Guide

VISION_SORT_ROBOTXY

For Vision Guide

VISION_SIZETOFIND ANY

For Vision Guide

VISION_SIZETOFIND LARGEST

For Vision Guide

VISION SIZETOFIND SMALLEST

For Vision Guide

VISION BACKCOLOR NONE

For Vision Guide

VISION BACKCOLOR BLACK

For Vision Guide

VISION BACKCOLOR WHITE

For Vision Guide

VISION CAMORIENT STANDALONE

For Vision Guide

VISION CAMORIENT FIXEDDOWN

For Vision Guide

VISION CAMORIENT FIXEDUP

For Vision Guide

VISION CAMORIENT MOBILEJ2

For Vision Guide

VISION CAMORIENT MOBILEJ4

For Vision Guide

VISION_CAMORIENT _MOBILEJS

For Vision Guide

VISION_CAMORIENT _MOBILEJ6

For Vision Guide

VISION_FOUNDCOLOR LIGHTGREEN

For Vision Guide

VISION FOUNDCOLOR DARKGREEN

For Vision Guide

VISION GRAPHICS ALL

For Vision Guide

VISION GRAPHICS POSONLY

For Vision Guide

VISION _GRAPHICS NONE

For Vision Guide

VISION _OPERATION OPEN

For Vision Guide

VISION _OPERATION CLOSE

For Vision Guide

VISION OPERATION ERODE

For Vision Guide

VISION OPERATION DILATE

For Vision Guide

VISION OPERATION SMOOTH

For Vision Guide

VISION_OPERATION_SHARPEN]

For Vision Guide

VISION_OPERATION_SHARPEN2

For Vision Guide

VISION_OPERATION_HORIZEDGE

For Vision Guide

VISION OPERATION VERTEDGE

For Vision Guide

VISION OPERATION EDGEDETECTI

For Vision Guide

VISION OPERATION EDGEDETECT2

For Vision Guide

VISION _OPERATION LAPLACEI

oYl =Y =1 [=S1 BRI VRN ORI NT R IO ST RS T STES BN (RN M N1 BT ST RIS SR I -1 LI ENT [ N[O NS TSRS I =1 LI RN [ NV N (U ST B RS ST R T EN VS S

For Vision Guide
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Constant name Value Use
VISION OPERATION LAPLACE2 13 For Vision Guide
VISION OPERATION THIN 14 For Vision Guide
VISION OPERATION THICKEN 15 For Vision Guide
VISION OPERATION BINARIZE 16 For Vision Guide
VISION OPERATION ROTATE 17 For Vision Guide
VISION OPERATION FLIPHORIZ 18 For Vision Guide
VISION OPERATION FLIPVERT 19 For Vision Guide
VISION OPERATION FLIPBOTH 20 For Vision Guide
VISION OPERATION COLORFILTER 21 For Vision Guide
VISION OPERATION SUBTRACTABS 22 For Vision Guide
VISION OPERATION ZOOM 23 For Vision Guide
VISION ACQUIRE NONE 0 For Vision Guide
VISION ACQUIRE STATIONARY 1 For Vision Guide
VISION ACQUIRE STROBED 2 For Vision Guide
VISION TRIGGERMODE LEADINGEDGE 1 For Vision Guide
VISION TRIGGERMODE TRAILINGEDGE 2 For Vision Guide
VISION THRESHCOLOR BLACK 1 For Vision Guide
VISION THRESHCOLOR WHITE 2 For Vision Guide
VISION OBJTYPE CORRELATIO 1 For Vision Guide
VISION OBJTYPE BLOB 2 For Vision Guide
VISION OBJTYPE EDGE 3 For Vision Guide
VISION OBJTYPE POLAR 4 For Vision Guide
VISION OBJTYPE LINE 5 For Vision Guide
VISION OBJTYPE POINT 6 For Vision Guide
VISION OBJTYPE FRAME 7 For Vision Guide
VISION OBJTYPE IMAGEOP 8 For Vision Guide
VISION OBJTYPE OCR 9 For Vision Guide
VISION OBJTYPE CODEREADER 10 For Vision Guide
VISION OBJTYPE GEOMETRIC 11 For Vision Guide
VISION DETAILLEVEL MEDIUM 1 For Vision Guide
VISION DETAILLEVEL HIGH 2 For Vision Guide
VISION DETAILLEVEL VERYHIGH 3 For Vision Guide
VISION IMAGESOURCE CAMERA 1 For Vision Guide
VISION IMAGESOURCE FILE 2 For Vision Guide
VISION CODETYPE AUTO 0 For Vision Guide
VISION CODETYPE EANI13 2 For Vision Guide
VISION CODETYPE CODE39 3 For Vision Guide
VISION CODETYPE INTERLEAVED25 4 For Vision Guide
VISION CODETYPE CODEI128 5 For Vision Guide
VISION CODETYPE CODABAR 6 For Vision Guide
VISION CODETYPE PDF417 8 For Vision Guide
VISION CODETYPE QR 10 For Vision Guide
VISION CODETYPE EANS 13 For Vision Guide
VISION CODETYPE UPCA 18 For Vision Guide
VISION CODETYPE UPCE 19 For Vision Guide
VISION CODETYPE UPC 20 For Vision Guide
VISION EDGETYPE SINGLE 1 For Vision Guide
VISION EDGETYPE PAIR 2 For Vision Guide
VISION IMAGECOLOR ALL 1 For Vision Guide
VISION IMAGECOLOR RED 2 For Vision Guide
VISION IMAGECOLOR GREEN 3 For Vision Guide
VISION IMAGECOLOR BLUE 4 For Vision Guide
VISION IMAGECOLOR GRAYSCALE 5 For Vision Guide
VISION POINTTYPE POINT 0 For Vision Guide
VISION POINTTYPE ENDPOINT 1 For Vision Guide
VISION POINTTYPE MIDPOINT 2 For Vision Guide
VISION POINTTYPE PERPTOLINE 3 For Vision Guide
VISION POINTTYPE STARTPOINT 4 For Vision Guide
VISION POINTTYPE PERPTOSTARTPOINT 5 For Vision Guide
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Constant name

Value

Use

VISION POINTTYPE PERPTOMIDPOINT 6 For Vision Guide
VISION POINTTYPE PERPTOENDPOINT 7 For Vision Guide
VISION REFTYPE TAUGHTPOINTS 1 For Vision Guide
VISION REFTYPE UPWARDCAMERA 2 For Vision Guide
VISION IMAGESIZE 320X240 1 For Vision Guide
VISION IMAGESIZE 640X480 2 For Vision Guide
VISION IMAGESIZE 800X600 3 For Vision Guide
VISION IMAGESIZE 1024X768 4 For Vision Guide
VISION IMAGESIZE 1280X1024 5 For Vision Guide
VISION IMAGESIZE 1600X1200 6 For Vision Guide
VISION IMAGESIZE 2048X1536 7 For Vision Guide
VISION IMAGESIZE 2560X1920 8 For Vision Guide
VISION WINTYPE RECTANGLE 1 For Vision Guide
VISION WINTYPE ROTATEDRECT 2 For Vision Guide
VISION WINTYPE CIRCLE 3 For Vision Guide
VISION ORIENT BOTH 1 For Vision Guide
VISION ORIENT HORIZ 2 For Vision Guide
VISION ORIENT VERT 3 For Vision Guide
VISION DIRECTION INSIDEOUT 1 For Vision Guide
VISION DIRECTION OUTSIDEIN 2 For Vision Guide
VISION POLARITY DARK 1 For Vision Guide
VISION POLARITY LIGHT 2 For Vision Guide
VISION PASSTYPE SOMEFOUND 1 For Vision Guide
VISION PASSTYPE ALLFOUND 2 For Vision Guide
VISION PASSTYPE SOMENOTFOUND 3 For Vision Guide
VISION PASSTYPE ALLNOTFOUND 4 For Vision Guide
WIN IOMON -1 For GUI Builder
WIN TASKMGR -2 For GUI Builder
WIN FORCEMON -3 For GUI Builder
WIN SIMULATOR -4 For GUI Builder
WINDOWSTATE NORMAL 0 WindowsStatus
WINDOWSTATE MINIMIZED 1 WindowsStatus
WINDOWSTATE MAXIMIZED 2 WindowsStatus
WithMove 0 Recover

WithoutMove 1 Recover
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6.25 Calling Native Functions in Dynamic Link Libraries
EPSON RC+ 7.0 allows you to call native functions in Dynamic Link Libraries (DLLs).

This is used for complicated arithmetic processing and call for a native function of an
external device.

To call the native DLL function, use a Declare statement which is a function definition
command from the SPEL" program and write a function call as normal.

For details, refer to the Declare in the EPSON RC+ 7.0 SPEL" Language Reference.

Sample of calling a native DLL

By using a development tool such as Microsoft Visual Studio 2008, you can create a native
DLL that can be called from SPEL". Here, it uses Visual Studio 2008 as a sample to create
a function that executes the arithmetic operator.

Step 1: Decide on variable type for a native DLL

You need to plan the data type to use for transferring with the native DLL in the EPSON
RC+7.0.

Correspondence table for the EPSON RC+ 7.0 data type and the C/C++ variable type is
shown below.

You cannot use the C/C++ byte type and structure because the EPSON RC+ 7.0 has no
correspond data for them.

Data correspondence

EPSON RC+ 7.0 C/C++
Boolean short
Byte short
Short short
Integer short
Long int
Real float
Double double
String char [256] * Null included
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Step 2: Create a native DLL
(1) Start Visual Studio 2008.

(2) Select the [File]-[New]-[Project] from the Visual Studio 2008 menu.
Select the Win32 in the [Project type (P):].
Select the Win32 project in the [Template (T):].
Type in a project name in the [Project (N):]. (Here types in “MyCalculator”.)

Click the <OK> button.
New Project
Project types: Templates: JMET Framework 3.5 o4 |g|
(=) Visual C++ Visual Studio installed templates

ATl -
fak:} (ZAwin3z Cansole Application [Ewin3z Praject
General
MFC My Templates

Smark Device
Win32
Other Languages
Other Project Types

|p5earch Online Templates...

A project For creating & Win32 application, console application, DLL, ar skatic library

Mame: | MyiCalculator |

Location: |c:WCProjects v| [ Browse. .. ]

| | |:| Create directory For solution

(3) Start the Win32 application wizard.
Click the <Next> button.

Win32 Application Wizard - MyCalculator

Welcome to the Win32 Application Wizard

Crverviem These are the current project settings:
Application Settings * Windows application
Click Finish from any window to accept the current settings.

After you create the project, see the project's readme. txt file for information
about the project features and files that are generated.

Next > ] [ Finish ] [ Cancel
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(4) Select the <DLL> option button in the [Application type:].
Check the [Export symbols] box in the [Additional options:].

Click the <Finish> button.
Win32 Application Wizard - MyCalculator

e Application Settings
S Pl
%
Cverview Application type: Add comman header flles for:
Application Settings O Windows appiication Dan
(O Console application O mrc
®DLL
(O staticlibrary

Additional options:
O empty project
Export symbols

(5) A simple example of function fnMyCalculator will be created in MyCalculato.cpp.
Add a function MyArithmetic which executes the arithmetic operator to this file.

MYCALCULATOR API float MyArithmetic(short valuel, short
value2, char * kind )

{
if ( !strcmp(kind, "add") )

return (float) (valuel + value2);

else if ( !strcmp(kind, "sub") )

return (float) (valuel - value2);
}
else if ( !strcmp(kind, "mul") )
{

return (float) (valuel * value2);

else if ( !strcmp(kind, "div") )

{
return (float) (valuel) / (float) (value2);
}
else
{
strcat s (kind, 10, " NG");
return 0;
}
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(6) Export a function to enable it to be called from SPEL".
Select the [Add New Item] from the Project menu.
The [Add New Item] dialog will appear.

Add New Item - MyCalculator |1\ E|
Categaories: Templates: |§|
=) Misual C++ v¥isual Studio installed templates ~

ur ]
Code @Windows Farm 4] C++ File (.cpp)
Data @] HTML Page: {htm) Static Discavery File {.disca)
Resource l] Header File (.h) ﬁE]MidI File {.idl)
Weh Resource File §.rc) Server Response File {.stf)
Ultilikyy #] Module-Disfinition File {.def) °'%]Registratinn Seript {.rgs)
Property Sheets =] Property Shest {,vsprops) |4 Bitmap File {.bmp)
i}»ﬂssemhly Resource File (.resx) r%] Component Class
] Cenfiguration file (app.config) o] Installer Class
] User Contral #ML Schema 1
(' #5LT File b | cursor File (.cur)
j Icon File {.ico) EFrameset {.htm}
Resource Template File {.rct) .‘=§‘JSQL Script File { sql)
=] Text File { bxt) ] 2L Fill { ) v
Creates a DLL export: definition file
Mame: | My Calculakar |
Location: | CWCProjecksiMyCalculator | [ Browse. .. ]

Select the module definition file (def) in the [Templates:].
Type in a file name in the [Name:].

(Here sets MyCalculator as a file name.)

Click the <Add> button.

Register “fnMyCalculator function” and “MyArithmetic function” to the created
“MyCalculator.def” file.

LIBRARY "MyCalculator"
EXPORTS
fnMyCalculator
MyArithmetic

(7) Build the project and create the DLL.
Select the [Build]-[MyCalculator] build from the Visual Studio 2008 menu.

DLL will be successfully created if any error is displayed.
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NOTE

NOTE

Step 3: Call the DLL function from SPEL"

You can now try your DLL function from SPEL".

Before you call your function from the EPSON RC+ 7.0, you must debug it and check
thoroughly if it can work without errors.

In case that error occurs (such as system error) in the native function, the EPSON RC+ 7.0
will not work normally.

(1) Copy the created MyCalculator.dll to the EPSON RC+ 7.0 project folder (e.g.
C:\EpsonRC70\projects\dlicall).

(2) Define a DLL function which executes the arithmetic operator in the SPEL" program
and write a function call for MyArithmetic in Function main.

Declare MyArithmetic, "MyCalculator.dll" (valuel As Integer,
value2 As Integer, ByRef calc$ As String) As Real

Function main
Real result;

String calc$

calc$ = "add"

result = MyArithmetic(l, 2, ByRef calc$);
Print "1+2=", Str$(result)

calc$ = "sub"

result = MyArithmetic(l, 2, ByRef calc$);
Print "1-2=", Str$(result)

calc$ = "mul"

result = MyArithmetic(l, 2, ByRef calc$);
Print "1*2=", Str$(result)

calc$ = "div"

result = MyArithmetic(l, 2, ByRef calc$);
Print "1/2=", Str$(result)

Fend

(3) Build and execute the project.
The following result will be displayed.

1+2=3
1-2=-1
1*2=2
1/2=0.5

Before you build the project, be sure to copy the native DLL to the project folder
without fail. If you fail, a warning or error will occur.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1



7. Building SPEL+ Applications

7. Building SPEL" Applications

7.1.1 Creating the simplest application

The simplest SPEL" application has one program and one point file. This is what is
automatically defined for you when you create a new project. A blank program named
“Main.prg” and a blank point file named “Points.pts” are created.

To write and run a simple application

1. Select [New Project] from the [Project] menu to create a new project.

2. Write your program source code in the file that was created for you called “Main.prg”.
3. Teach the robot points using the [Robot Manager]-[Jog & Teach] page.
4

. Run the program by selecting [Run] Window from the [Run] menu or by pressing F5
(the shortcut key for the [Start] command).

7.1.2 Application layout

Before writing your application, you need to decide what your application will accomplish
and how the project will be structured. Here are some general guide lines.

Programs

Each project can contain up to 64 programs that can be started from the Operator Window,
Remote Control, RC+ API, or GUI Builder. Each program has a start function, as shown
in the table below.

Program # Program Name Start Function

0 main main

1 mainl mainl
2 main2 main2
3 main3 main3
4 main4 main4
5 main5 main5
6 main6 main6
7 main7 main7
63 main63 main63

Your project must always define function main so that the main program can be started.
The other programs are optional. If you use the Operator Window for your operator
interface, you can define meaningful names for each of the programs used in your project
in [Project]-[Properties]-[Operator setting]-[Operator Window].
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Operator interface
Operator Window

Use the operator window provided with EPSON RC+ 7.0. You can configure EPSON
RC+ 7.0 so that after Windows starts, EPSON RC+ 7.0 will start in Auto mode, which will
automatically open the Operator Window.

Operators can select up to 64 programs. They can also optionally use the Pause/Continue
buttons, I/O Monitor, Robot Manager, and System History viewer.

To use the Operator Window to allow programs to be started and stopped, the Control
Device must be set to Self from [Setup]-[System Configuration]-[Controller]-
[Configuration].

For details on configuring EPSON RC+ 7.0 for auto start, see section Start Mode in the
Operation chapter.

Remote Control

Use remote control to turn motors on/off, home the robot, start programs, etc. A simple
push button box can be used, or a PLC can be connected.

When using Remote Control, the Control Device must be set to Remote from [Setup]-
[System Configuration]-[SPEL Controller Board]-[Configuration].

Windows Applications using RC+ API

Use the RC+ API Option along with a Windows development tool such as Visual Basic,
Visual C#, or Visual C++. See the RC+ API Manual for more information.

GUI Builder
To use the GUI Builder option, refer to the GUI Builder manual.

Safety interface

Use guard doors, safety mats, light curtains, etc. to protect the operator from injury.

Robot Points, Pallets, Tools, Locals

Decide on which points you need for the work cell. In many cases you will only need one
point file per robot.

Take advantage of Pallets, Tools, and Locals. Time spent on using these can save hours
later on the production line. For example, if your cell has many points that take a lot of
time to train, consider using Locals so that if the end effecter is damaged or replaced, you
only need to redefine the Locals, not retrain all of the points.

Try to design in automatic or semi-automatic procedures for calibrating tools and locals.
Even if you define them manually, write instructions on how to define them so the process
can be repeated easily.

Inputs and outputs

Layout your I/O early in the design stages. Use 1/O labels in your programs. You must
purchase additional I/O boards if you need more than 24 inputs or 16 outputs. You can
also use the Fieldbus option so the controller can be a Fieldbus slave.

Peripherals

RC700 Controller has one RS-232C port as standard (two ports depending on the type of
controller). You can also add up to 9 ports by installing an optional RS232C expansion
board. Refer to /2. RS-232 Communications for details.

You can use TCP/IP to connect peripheral equipment.
Refer to 13. TCP/IP Communications for details.
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7.1.3 Auto start at power up

Your application can automatically log in a Windows user and start you SPEL" project
after Windows boots.

Refer to 4.2.7 Auto Start.
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7.2 Managing Projects

212

7.2.1 Overview

What is an EPSON RC+ 7.0 Project?

An EPSON RC+ 7.0 project is a collection of SPEL" program files, include files, robot
point files, I/O labels, user errors, Vision settings, and conveyor settings used to run a
SPEL" application.

Why do you need projects?

Projects are a safe and convenient way to manage your SPEL" applications. All the
information for each application is kept in one project. By keeping all of your application
code and point definitions in one project, it's easy to open a project and begin running or
editing. Also, it's easy to create new versions of an application and run older versions.

Projects make it easier to maintain your application code with less chance of a program
being lost.

There are also functions for copying and renaming projects, making it easy to create new
projects from previous versions and for backing up projects to an external media such as a
USB memory key.

What's in an EPSON RC+ 7.0 project?

Each project is stored in the \EpsonRC70\Projects directory.
The following paragraphs describe the components of a project.
Project file

This file contains all of the information that describes the project. This file is
automatically created by EPSON RC+ 7.0. You should never edit this file. Doing so may
cause errors when you open the project. The file extension is SPRJ.

Program files

A program file is an ASCII text file that contains one or more SPEL" functions. Each
function in SPEL" can be run as a separate task (thread) in the controller or called from
other functions.

Include files can also be used. These contain macro definitions and must be included in a
program file using the #include statement. The file extension is PRG.

Point files
A point file contains a list of robot points. The file extension is PTS.

Include files

In the include file, you can declare variables and macros. The file extension is INC.
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7.2.2 Creating a new project

Projects always reside in specific drive, \EpsonRC60\Projects folder. Also you can create
a sub-folder to systematize the projects of different types.

New Project

Project Name:
|
‘

Template:

iNone R 1

Select Drive:

| =2 ~ ‘

Select Praject Falder.

= 23 Piojects New Folder...

®-2] SampleProjects
MyProject

To create a new project

1. Select [New Project] from the [Project] menu. The [New Project] dialog box will
appear.

2. Select the disk drive where you want the project to be stored on.

3. Select the project folder or create a new folder by clicking the <New Folder> button
after selecting the parent folder.

4. Type in the name for the new project.
5. Optionally, select a template to base the project on.

6. Choose <OK> to create the project.

7.2.3 Configuring a project

Each application project you create must be configured properly before you can run the
program.

There are two commands in the [Project] menu that allow you to configure a project: [Edit
and Properties].

Editing a project

Select Edit from the Project Menu to open the [Edit Project] dialog. From this dialog, you
configure which program files, include files, and point files are used in the current project.

Edit Project

Froject Files Praject Build
File Hame: == Program Files
| ‘ I ain.prg
) {23 Include Files
File Type: =423 Fobot Points
| Programs [*.prg) e ‘ {23 Common
=424 Robat 1
Main.prg rabatl. pte
[ oK ] [ Cancel ]

For details on [Project]-[Edit], refer to 5.9.5 [Edit] Command.
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Double click
this line to go
to the source
code.

7.2.4 Building a project
Before you can run any of the code in your application, you must build the project.

To build your application project

Or

Select Rebuild from the [Project] menu. This will rebuild the entire project.
Or

Select [Run Window] from the [Run] menu or click the <Run> button &=l on the toolbar.
The project will be built before the Run Window appears.

Or

Select [Operator Window] from the Run Menu.
Operator Window appears.

The project will be built before the

After the files have been compiled and linked, the project files are sent to the controller.
Status Pane

This window shows progress messages and error messages during project build.

i™ EPSON RG+ 7.0.0 - Project c:¥EpsonRG70¥Projects¥FirstApp

Eile Edit VMiew Project Bun Tools Setup Window Help

DE@S & el E =150 D3 P S % 5 i o Comectin USE - ?
Project Explorer o x
=423 Program Files

B Main.pre

P Mainpre Do
¥ 5 MainCyclepre Jump pick :Z (0}
6%?;:‘1(&:“&(3 'Wait SwipartInPos) = On
= at Paints
Go pick
{ Dg g;r]nﬂr:njn On gripper
= Tait .1
H . L.‘.j robot1 pis Jump place
=] bl Off gripper
. IR O Labels Fait .1
iD“EER User Errors cycleCount = cycleCount + 1
@ ision Print "Cycle count: ", cycleCount
0 Gur ) Loop
{1 Functions

Fend

Function InitRobot

Reset

If Motor = Off Then
Hotor On

EndIf

Power High 1

Speed 50

Accel 50, 50

Fend

li I |

214

12:00:29 ##Erar: 3201, File: Main prg, Line: 28, Expected '
2:00:29 Build aborted due ta arrors

| JEANEY > {52

Program [Stop Safsty| Errar Warnine Robot 1, R, G4-AB01S, Dry Run| 1o Tashs Funning Line 28, Col 13 | INS

When errors occur during the build process, a message is displayed that includes the error
number, program file name, and line number. Double click on the line with the error to go
directly to the source code that caused the error.

7.2.5 Backing up a project

To make a backup copy of the current project, use the [Copy Project] command in the
[Project] menu to copy the project to another disk drive or folder. You can also save the
project under a different name.

This command is useful for transferring a project to an external media such as a USB
memory.
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7.3 Editing Programs

Before you can edit a program, it must be in the current project and opened in a program
window.

To open a program for editing

1. Select [Open] from the [File] menu.
2. Select the file(s) you want to open.
3. Choose <OK> to open the file.

7.3.1 Program rules
A program contains one or more SPEL" function definitions.

Lines can be blank. You can insert any number of blank lines to separate subroutines and
functions, if desired.

The maximum length for each line is 512 characters, including the line number, if used.

7.3.2 Typing in program code

You can enter program statements in upper or lower case. Whenever you leave a line that
has been changed, the line will be formatted. SPEL" keywords are case formatted and
spaces are inserted around operators and after semi-colons and commas.

Consider using mixed case or lower case for variables and function names instead of all
CAPs. This will make your code easier to read.

Use indentation for statements within loops. The Auto Indent feature automatically
moves the cursor under the start of the previous line. It also indents lines after If, Else, For,
Select, Case, and Do statements.

For i = 1 To 10
Jump P (1)
Jump PO
Next 1
Use the Auto End Construct feature to automatically add the end construct statement.

For example, when you enter a For statement and press <Enter>, a Next statement is
automatically created with an indented blank line above it.
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7.3.3 Syntax Help

When you type in a SPEL" keyword, the syntax help window will appear to show the
syntax of the statement or function. After the statement is entered, the syntax helper will
automatically close, or you can press the Esc key to close it. You can enable / disable
Syntax Help from the [Setup]-[Preferences]-[Editor] tab.

A list box will be displayed for some parameters as you type. To select a value in the list,
use the up and down arrow keys, or type the first few characters, to highlight the desired
item, then press <Tab> to select the item. You can also type in a value not shown in the
list, such as a variable or literal constant. Press <Esc> to hide the list box. In addition to
<Tab>, you can use a comma or period to select an item. In the example shown below, the
first parameter of the On statement can be an output label, so a list of output labels in the
current project is displayed.

i EPSON RG+ 7.0.0 — Project <-¥EpsonRG70¥Projects¥FirstApp

File Edit Miew Project Pun Tools Setup lindow Help

DS@ &S & bl E D[ [3§4 B IS % 2 @ oo ornection USE -2 L

Project Explarer B x
= /23 Program Files B Main_pre *
- [E] Mainpre =
[ MainCyelepre et wicE Thuog
& holude Files 'Wait SwipartInPos) = On
(=423 Robot Paints &
T o pick
- 22 Comman o rivner
=423 Robot 1 Eaa
robotl pts B e

(=453 Labele

L B0 Labels
FRR User Errors

@ (3 Vision

(3 GUI

® (2] Functions

Off gripper

Uait .1

cycleCount = cycleCount + 1

Print "Cycle count: ", cycleCount
Loop

Fend

Function InitRobot

Rese
1z mMotor state As Integer

Motor

EndIz = OF
Power Hid g gn

Spesd SO
Aceel SO, SO
Fend
]
J= |
Staws 2 x
12:01:39 Loading project in contraller
12:01:39 Build complete, no errars
Program| EStop Safely Frror Warning | Robot 1, R1, G4-A80NS, Dry Run | Mo Tasks Bunning  Line 26, Gol 16 1 INS
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7.3.4 Syntax Errors

When a syntax error is detected, the line with the error will be displayed in red. If the caret
is placed on the line with the error, then a brief message will be displayed on the status bar.
For example, in the program shown below, the message "Expression expected" is
displayed on the status bar.

jects¥First App

Junp pick :Z(0)
'Wait Sw(partInPos) = On

= eyeleCount + 1
count: ", cyeleCount

/‘ Function InitRobot
Red indicates/ T Heror - ot mhen

Motor on
syntax error

EndIf
Power High
Speed 50

iccel 50, 50
end

=

®
|

| RS

Error message r—
i 1:39 Loadi 1l
in status bar ) seengproia o covster

Syntax errar. Program| ESton| Ssfety Envcr| Wamine | Robot 1, RA, G4-A901S, Dry Run| Mo Tasks Runnine  Line 19, Gol 1

=

&
@

7.4 Editing Points

You can edit the robot points from the robot point file. You can define new points or cut,
copy, and paste points from one point file to another, including between projects.

To open a point file for editing

1.
2.

Select [Open] from the [File] menu to show the Open dialog box.

Choose the Points option button. You will see a list of point file names in the files list
box.

Select the point file you want to edit by clicking on the name.

Click <Open> to open the file. You will see a spread sheet window for the point file
you selected.
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The robot points spread sheet window

{® EPSOM RG+ 7.0.0 - Project c-¥EpsonRG70¥Projects¥FirstApp [AEE]

Fils Edit View Frojest Run Tools Setup Window Hel
NBSE&S & 20 BET==120 >3 5 S % = i caCometion  USE
Beicatilorer e i - =
= /23 Program Files
T E] Mainpre Local Hend | Elbow 7%
- @ wainCyclepre » ; £.424 =
{0 Tnclude Files e 281064 507035

Robot Points
Cf’g_;_-. piii e P2 S1atiE meigen

R robotl pts

433060
313637

A6.335 - 175686 0 Righty Above
105089 -39828 177367 0 Righty Above

2
| =23 Robot 1 3
i ~[] robatl pts 4
= £ Labele 5
. IE VO Labels F
© R User Emars o
-0 Vigion
@ 3 GUI 3
{0 Furctions 9

Click here to select a line.

Status i

12:01:39 Loading project in contraller...
12:01:39 Build complete, no errars

EIE

Program | Ciion Safety Erver Weanine| Rabat 1, 1, G4-ASOTS, Dry Fun| 1 Tacks Furrine

The spreadsheet window contains one row for each point in the file. The spreadsheet
always contains rows for all points, even if they are not defined. The cells for an
undefined point are blank.

Row select column This is the first column on the left. Click on this column to select

a row.
Number column Point number. Range is from 0 to a maximum point number.
Name column Name of the point.

Coordinate columns  Coordinates in millimeters for X, Y, Z and degrees for U, V, W.

Local number column Local number drop down list. Range is from 0 to 15.

Hand column Drop down list with two values for robot hand orientation: Lefty
and Righty.
Elbow column Drop down list with two values for robot elbow orientation:
Above and Below. This column is shown only for 6-axis robots.
Wrist column Drop down list with two values for robot wrist orientation: Flip
and NoFlip. This column is shown only for 6-axis robots.
J4Flag column Drop down list with two values for robot J4Flag: 0 and 1.
This column is shown only for 6-axis robots.
J6Flag column Drop down list with values for robot J6Flag: 0 - 127.
This column is shown only for 6-axis robots.
J1Flag column Drop down list with values for robot J1Flag: 0 and 1.
This column is shown only for RS series.
J2Flag column Drop down list with values for robot J2Flag: 0 and 1.
This column is shown only for RS series.
J1Angle Coordinate in units of degrees. This column is shown only for
RS series.
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To select one or more rows

Click on the row select column (first column on the left) to select a row. To select more
than one row, point to the row select column of the first row you want to select. Hold
down the left mouse button and drag the mouse down or up to select more rows.

To select all rows
Execute Select All from the Edit Menu, or type <Ctrl> + A.

To define a new point

Using the mouse put the spreadsheet cursor anywhere on the row of the point you want to
define and start entering information for the point. This automatically defines the point,
which means it will be sent to the robot controller at the next project build or Jog and
Teach command.

For example, put the cursor in the Name column and type in a name for the point. Press
the <TAB> key to move to the X coordinate column. Type a coordinate value, then press
<Enter>. You will see zeros automatically entered in the coordinates of Y ~ W and the
Local column. This indicates that the point as been defined.

To delete a point

Select the row containing the point and cut it by selecting [Cut] from the [Edit] menu or by
typing <Ctrl> + X.

To cut and paste points

1. Select one or more rows and execute either the [Cut] or [Copy] command from the
[Edit] menu.

2. Select the row where you want to start the paste.

3. Execute the [Paste] command from the [Edit] menu.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 219



7. Building SPEL+ Applications

7.5 Running and Debugging Programs

You can run programs from the Run Window or from the Operator Window. The Run
Window is used primarily for testing and debugging. The Operator Window is used as an
operator interface for simple applications or demos. You can also run programs using the
RC+ API option or GUI Builder option.

To run a program

Select [Run] Window from the [Run] menu. This command will build the project (if
required) and open the [Run] Window. The [Run] Window allows you to choose which
function to execute. Select a function, and then click <Start>.

7.5.1 The Run window

The Run window includes controls for running the programs in the current project.
To open the Run window

Select [Run] Window from the [Run] Menu, or click on the <Run> button = on the
toolbar. If necessary, all changed open files will be saved and the project will be built. If
the build is successful, the Run window will appear.

To close the Run window

Choose [Close] from the [File] menu or click on the X button in the upper right hand
corner of the window.

i EPSON RC+ 7.0.0 - Project c:¥EpsonRG70¥Projects¥FirstApp

File Edit Vew Project Bun It

Setup Window Help
DEE@S el E=EI20 5553 B S % E & o Conection. USE
Project Explorsr %
= /23 Program Files
 E] Mainpre
P MainCycle.pre
{8 Tholude Files

nnnnn

i robot] pts

=453 Labels

L I= 0 Labels
*ERR User Emors

3 Vision

@ (0 Gul

(3 Functions

Function

[] Low Power  Speed Factor: 100 %

Status

12:06:31 Build complete, no errars

[EANENE

Proeram| EStop| Safety| Errar| Warning| Robot 1. R1. G4-A8015. Dry Run| Mo Tacks Running
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Item

Description

Text area

Function

Low Power

Speed Factor

Start
Stop

Pause

Continue

CTRL+C

This is the area that takes up most of the run window. Output
from your programs is displayed here. When your program uses
an Input statement, you can type in the requested input from this
text box. You can use the scroll bars to view the entire text
buffer.

If an error occurs while running a program, the error number,
program file name, line number and function name will be
displayed in this text area. You can double click on the line
where the error is displayed to directly go to the source line that
caused the problem.

Select a function to start. Functions are sorted alphabetically.
Function main is selected by default.

When this box is checked, SPEL" ignores the Power High
command. This allows you to run your program in low power
mode to verify operation without having to change the program.

Specifies the robot motion speed factor. The speed factor is a
percentage of maximum point to point speed and linear
interpolated speed. For example, if you program executes Speed
80 and the speed factor is 50%, the robot will move at speed 40.

Starts the function shown in the function drop down list.

Stops all tasks. If the robot is executing a motion command
when this button is pressed, the robot will decelerate to a stop.

Pauses all tasks with pause enabled. Activates the <Continue>
button. If the robot is executing a motion command when this
button is pressed, the robot will decelerate to a stop.

Continues paused tasks.

Same as <Stop> button.
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7.5.2 Debugging

EPSON RC+ 7.0 supports source level debugging. You can set breakpoints and step
through your source code. You can also pause / continue a program or halt a task using the
Task Manager.

Setting and clearing breakpoints

Open the program where you want to set a breakpoint, then click on the line where you
want to stop. Use one of the following methods to set a breakpoint:

- If Margin Indicators are enabled, then click in the margin next to the line on the left. You
will see a breakpoint symbol next to the line.

Or
- Type F9.
Or
- Select Toggle Breakpoint from the [Run] Menu.

Execute one of the methods above to clear a breakpoint, or select [Clear All Breakpoints]
from the [Run] Menu.

You cannot set a breakpoint on non-executing statements, such as #define, #include, or
blank lines.

After setting a breakpoint, the task will halt when the execution line is reached the
breakpoint. You can set or clear a breakpoint while a task is running.

When reached a breakpoint, the program window containing the program source line at the
breakpoint is opened and the line is highlighted in yellow. The task number is shown in
the title of the program window.

If more than one task reaches a breakpoint, then a program window will be opened for
each task. This allows you to step through each task that reached the breakpoint.

{® EPSON RC+ 7.0.0 - Project c:¥EpsonRGT0¥Projects¥Firstipp LEX)

File Edit Miew Project Run Tools Setup Window Help
NE@& & 2R WE =[Z150 588 @2 % =5 @& oaConection  USE )
Project Explarer L x [§

B Main pre * TR
=453 Program Files |_H_‘E|
P Mainpre Fubl
£ MainGyele pre Print "Subl”
[ Telude Files Sz ()
=423 Robot Points Fend
- 23 Comman
| =3 Rebot 1 Function SubZ
i robotl pts Print "Subz"
=453 Labele Sub3d ()
120 Labels Fend
R User Emors
i (3 Vision Function Subj
@ (0 Gul Print "Sub3”
& (23 Functions Fend
Function main
Integer Counter
Zpeed 100
Agoel 100, 100
Fubl ()
Motor Off
Status —
12:06:31 Build complete, no errars &
=
=
Program| Eftop Safety) Errer Warninz| Robot 1, RY. G4-AS01S. Dry Run | Mo Tasks Furing Line 18, Gol1 | INS
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Stepping through a program
There are three commands on the [Run] Menu that are used for stepping through code.

[Step Into] steps through each line and also steps into functions when a step is executed on
a Call statement.

[Step Over] steps through each line but when a Call statement is encountered, the function
in the statement is executed completely.

Walk executes lines until after the next motion command and then halts the task. It will
halt after the next output command if the [Setup]-[System Configuration]-[Controller]-
[Preferences]-[Walk stops for outputs] checkbox is checked.

To step through code, you must set a breakpoint and run until the breakpoint is reached, or
suspend a task from the Task Manager using the <Halt> button.

Viewing the Call Stack

Sometimes you may want to examine the call stack for the current task after you halt the
task from the task manager, or reach a break point.

To view the call stack, select [Call Stack] from the [Run] Menu. The [Call Stack] list will
be displayed, as shown below.

i3 EPSON RG+ 7.0.0 - Project c-¥EpsonRGT0¥ Projects¥FirstApp

Fils Edit View Projost Run Took Setup Window Help
NEE &S Y el EZEIZ@ B E8 B S @ o Cometon  UB

Proct Expiorer & X Fori
B Main.pre: Task 1
=24 Proeram Files

~[E] Mainpre Function Subl
MainGyecle pre Print "Subl"
- Include Files Subz () ey
= g Robot Points Fend Gall Stack -~ Task 1. main 21X
(12 Gomon
= 42 Robot 1 Function Sunz Program Function
- [0) robiotl pts e MainSubz, e 5
-3 Labels S oo, e 3
:g L0 Labels Fend lain.main, lne
ERR User Errors
- Vieion Function Sub3
- aur Print "Sub3"
&0 Functions Fend
Function main
Integer Counte
Hotor on
Speed 100
Accel 100, 100
Subl ()
Hotor Off
Status =
12:08:35 Task main started =
i
-
Program Eoton Safety) Eror Wiarnine . Robot 1, R1, G4-A0015, Dry Run| Mormal Tasks Running  Line 8, Col 1 NS

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 223



7. Building SPEL+ Applications
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After you double click a function in the Call Stack list, the function will be displayed in a
program window and an arrow in the left margin will point to the line where the next
function in the call stack is being called.
SingleCycle function is pointing to the Gripper On statement to indicate that Gripper was

called from SingleCycle.

i EPSON RC+ 7.0.0 - Project c:¥EpsonRC70¥Projects¥FirstApp

il Edit View Project Fun Dools Sstup indow Help
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1 Telude Files 2| swa
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. =423 Robot 1 Function SubZ
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=23 Labels L&] Fab3 ()
L B0 Labels Fend
AR User Erors
Wision Function Sub3
i (3 GUE Princ "Sue3”
& (2 Functions Fend
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Speed 100
iecel 100, 100
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Status =
12:08:35 Task main started il
v
-

Program| FStop Salety Boor Wernne | Robot 1, R1, C4-A901S, Dry Run | Mormal Tasks Running  Line 3, Gol 1 NS

Displaying variables

To
1.

view variable values, you can do one of the following:

When a task is halted by halt or breakpoint, you can view the value for a variable by
moving the mouse cursor over the variable name. The value will be displayed in a tool

tip type window beneath the variable name.

PSOMN RC+ 7.0.0 - Project c:¥EpsonRC70¥Projects¥FirstApp

Eile Edit View Projsct Run Tnols Sstup lindow Help
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(= /23 Program Files

P Mainpre Function Subl

MainCyclepre Print "Subl"™

Include Files Sub2 ()

/23 Rabat Points Fend
© (0 Commen
. =23 Robot 1 Function Subz
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=23 Labels Fubd ()
LB YO Labels Fend
. ERR User Enors
@ (] Vision Function Sub3
@ (3 GUr Print "Sub3"
& (2 Functions Fend

Function main

nteger Counter
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6 [ Horor Gn]
Speed 100
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Subl()

Motor Off

Fend

Status n
12:11:08 Task main started
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2. Select [Display Variables] from the [Run] menu to display the variable display dialog.
This dialog has three tabs for viewing Global, Module, and Local variables.

B variables |E| El

Global | Preserved Mndule‘é\.

Task: | 1. main v |

[ Edit

Function: | main “ |

Mame Type “alue

CycleCount Long i}

You can change the value of a variable by checking the [Edit] check box, then type in the
new value in the value column. Next, click the <Write> button to change the variable.
When the [Edit] box is checked, the variable values are not automatically updated. You
can click the <Read> button to update all values.
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7.6 The Operator Window

The Operator Window can be used as a simple interface for operators. You can configure

EPSON RC+ 7.0 to open only the Operator Window when started.

In addition, when

Remote Control is being used, the Operator Window can be displayed for monitoring

purposes.
Title i Operator Window:
Emergency Stop: OFF Safeguard: OFF

Status bar |

Operator

buttons

QDgram To Run: EF’rngram v§ [ Fiobat M anager I

ltem Description

Program to Run
Start

Stop

Pause
Continue

Robot Manager

1/0O Monitor

System History

Status Bar

226

Select a program to run.

Starts the selected program.

Stops all tasks.

Pauses all tasks that are enabled for pause.
Continues paused tasks.

Opens the Robot Manager dialog in operator mode.
It cannot be shown while the program is running.

Opens the I/0O Monitor in operator mode. This window can
remain open while programs are running.

Opens the System History window.
This window can remain open while programs are running.

The status bar is located at the top of the window and shows
emergency stop and safeguard status. In addition, if a warning
is detected from the controller (such as low encoder battery), a
warning label will be displayed on the right side of the status
bar. If the mouse is over this label, you can see the warning
error message. When there is no warning, the warning label is
hidden.
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7.6.1 Operator window configuration

You can configure the Operator Window from the Operator Window pages in [Project]-
[Properties].

T&| Project Properties

Operator Window General Preferences
General

. Cloge
Source Files In Contraller

Compiler
=) Operatar Settings Window Title: |Elperator Wiridaw |

[=)- Dperator Window

Window Size:  (3) Momal () Maximized
Cantrals

Fobot Manager
140 Monitor Courier Mew, 10 pt
Yigion
GUI Builder [ Wi Dl

There are several settings for operator Robot Manager and I/O Monitor.

Fore details, refer to 5.9.14 Properties Command.

7.6.2 Auto start configuration

You can configure the system to let it log into Windows automatically. Also you can
configure a program to start automatically from the [Operator] window. For details, refer
to 4.2.7 Auto Start.

EPSON
RC+ 7.0
Auto Mode

Control Device: Remote /O

Starting in § seconds.

|_ Chanee To Program Mode J [ Abort ]

7.7 Using Remote Control

You can design your application to be run from external equipment using hardware 1/O
control. This includes push button boxes, PL.Cs, and other PC systems.

Refer to 12. Remote Control for details.
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7.8 Using Encrypt Files

Encrypted files allow you to prevent end users from viewing your source code. When a
file is encrypted, you must supply a password to open the file. Other users cannot view the
file contents, even with an external editor, such as Notepad.

Each encrypted file can have its own password, or you can choose to encrypt multiple files
with one password. You can encrypt program files, include files, Vision Guide, and GUI
Builder.

If an encrypted file is imported from another project, it will remain encrypted in the current
project.

As an example, assume you have some special SPEL+ programming code that you do not
want your end users to view. But you want to allow end users to change some of the code
in the project. To do this, put all of the functions you want to be hidden in one or more
encrypted program and include files. When you go to the customer site, you can view your
encrypted code by supplying the password(s) to open the encrypted files.

When files are encrypted, their icons are shown with a lock in the Project Explorer and
also in the title bar of the program window. In the screenshot below, the file
MainCycle.prg is encrypted, so its icons include a lock image.

* EPSON RG+ 7.0.0 — Project c:¥EpsonRG70¥Projects¥Firstipp [

File Edit Miew Project Pun Tools Setup lindow Help

D@ & & BB LE =@ $ 508 B S % F] @ | oo Cornection USE

Project Explorer 2 x T
= /3 Proeran Files ‘;\LE_“E‘iI
- [E] Mainpre 3 MainGycle pre LEx
©[@l] MainGyclepre . =
' (1 Telude Files Function MainCycle

=23 Rebet Paints
{1 Common

¢ =423 Rebot 1
robotl pts
=23 Labels
| =0 Labels
- R User Emors
& (21 Wision

@0 GUl

& (21 Functions

Fend

Status

Program| EStop| Safety| Error| Warning| Offline| No Tasks Runningl  Line 1, Gal 1 NS

When you open an encrypted file, you will be prompted for the password.

Encryption Password |z|

Enter enciyption password for
file:

MainCycle. prg

Enter Paszsword:

|xxx>1 |

l ar. J [ Cancel ]
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USE EXTREME CAUTION!
Keep a record of the password(s) used for encryption in a safe place. Once a file is

encrypted, it can only be opened with the password you enter. If you forget the
password, the file contents CANNOT BE RECOVERED.

CAUTION

To configure encrypted files in your project, select Properties from the Project menu, then
select Encrypted Files in the tree on the left. Refer to section 5.9.14 [Properties]
Command (Project Menu) for details.
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8. Simulator
8.1 Simulator Functions

Simulator functions enable easy robot motion checking on your PC, which gives you
flexibility to consider the system layout, measure the operation time, and create robot
programs.

They are useful from the introduction stage to the launch of robot system.

The Simulator is supported in EPSON RC+ 5.0 Ver.5.4 or later.

8.1.1 Overview
The following are the major simulator functions:
Robot motion 3D display

Shows robot orientation and motion in a 3D display from various viewpoints.

Offers accurate display data based on design data.

Interference check
Checks whether the robot (including the hand) interferes with itself or its peripherals.

Robot operation time prediction
Predicts the robot operation time for a program.
Considers the speed setting (Speed, etc.) and acceleration / deceleration setting (Accel,

etc.) when predicting the robot motion time.
SPEL+ program execution

Allows you to create, execute, and debug SPEL" programs.

The restrictions on the simulator functions are described in 8.4 Specification and
Restriction of Simulator.
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8.1.2 System Requirements

Recommended specification

When using CAD data, we recommend using a PC running Windows 7 Professional 32 bit

version.
(0N Windows 7 Professional 32 bit version
CPU Core 15 or more
Memory 2 GB or more

Hard disk spare capacity 4 GB or more

Graphic DirectX10.1 or later must be available.
OpenGL2.1 or later must be supported.

Minimum specification

To use one robot with several peripherals and operate them in a simple manner, the
following environment is required.

(0N Windows 7 Professional 32 bit version
Windows XP Professional 32 bit version, SP3 or later
Windows Vista Business 32 bit version, SP2 or later

CPU 1.6 GHz or more, 32 bit (x86) Multi Core Processor

Memory 512 MB or more

Hard disk spare capacity 4 GB or more
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8.2 Using the Simulator

You can try the simulation functions using the provided sample virtual controllers and
projects. See section 8.2.1 Working with the samples.

You can also select the robot model and build your own system. See section &.2.2
Working with a user created system.

8.2.1 Working with the samples
You can operate a robot easily using the samples provided. Follow the steps below:
1. Connect with a sample virtual controller (robot)
2. Open the corresponding sample project
3. Display the simulator window
4. Operate the robot by executing a program
5. Next step

1. Connect with a sample virtual controller

Connectior: | GE Sample H

Select “C4 Sample” from the EPSON RC+ 7.0 Tool bar-<Connection> list box.
When the connection is complete, the <Connection> list box shows “C4 Sample”.

2. Open a corresponding sample project
(1) Click the EPSON RC+ 7.0 menu-[Project]-[Open...].

(2) Select “C4 Sample” from Projects\SimulatorDemos.
Open Project |E|rz|

Select Drive: Open
‘ =G ~ |

- G |
Select Project to open:

= {3 Projects Project Info..
(L1 GornectivityDemos —

(L1 Samples
=23 Simulator Demos
&

[[] Bead Only
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(3) Click the <Open> button. Then, the following program window appears.

B Main.pre

|| ~

24 Sample Project

Use these progrsms with the C4 Sample wirtual cont

'
'
'
'
'
! ZBample Program 1
' Robot works on the center table.
'
Function mwain

Integer i

Motor On

Power High

Speed 100, 50, 50

Aceel 100, 100, 50, S0, 50, 50

Speeds 2000, 1000, 1000

Aooels 20000, 20000, 10000, 10000, 10000, 10000

Go ¥Y¥{0, 450, 260, 90, O, 180)

For i = 0 To &
Jump3 Here —TLZ(50), PO —TLZ(50), PO

Wait 0.1

Jump3 Here -TLZ(50), P1 -TLZ(50), P1

Wait 0.1

Jump3 Here -TLZ(50), P2 -TLZ (50}, P2 2
£ - 1ii | 3 .

3. Display the simulator window

Click the Tool bar-<Simulator %*> button. The [Robot Simulator] window appears.

“ Robot Simulator

Made: Simulation WP A o FIE . 00:00:00:000 =g [

Layout Objects » B | 30 View |2D Lavout |

*

¥ robot]
= —* SPlane1
= WP RighitTabh
o work
 work2
o work3 - E-l-
o workd
o works P
=2 ' CenterTat I.L'_ =
o work1 ]
@ wark? v —

4 11l | ¥

Froperty Walue
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4. Operate the robot by executing program

(1) Click the Tool bar-<Run Window == > button. The project will be built and the
[Run] window will appear.

Function:
v
[] Law Power Spesd Factor: ,%

(2) Click the <Start> button.
The message “Are you ready to start?”” appears. Click the <Yes> button.
The program starts and the robot moves in the 3D display.

5. Next step

If you want to change the sample, follow the steps in 8.2.2 Using with a user created
system - Steps 5 to 7. If you want to create your own system, start from Step 1.

If you want to change the sample virtual controller, follow the steps in 8.3.4 Virtual
controller - Copy the sample or configured virtual controller and change the copied
sample.

8.2.2 Working with a user created system
You can create your own system and simulate the robot operation on your PC.
Follow the steps below:

1. Create a new virtual controller (Connection setting)

Connect with the virtual controller
Configure a robot
Display the simulator window
Create and place objects
Create a project and program
Operate the robot by executing the program

Measure the robot operation time

e T A T o

Test for collisions
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1. Create a new virtual controller (Connection setting)

(1) Click the EPSON RC+7.0 Tool bar-<Setup PC to robot controller communications.
= > button. The [PC to Controller Communications] dialog appears.

** PG to Gontroller Gommunications

Current Connection: 1 Connection Status: Disconnected

MHumber MName Tyvpe IP Address Connect

USE : MR

Add

[ Wiork. Offline Auto Connect

(2) Click the <Add> button. The [New Controller Connection] dialog appears.

(3) Select the [Connection to new virtual controller] and click the <OK> button.
New Controller Gonnection g|

Select connection type to create

() Gonnection to real controller via Ethernet

(&) ionnection to new WiFUal controiier :

Copy from existing virtual controller

| v

[ ol ] [ Cancel ]

(4) A new virtual controller named “Virtual 1” is created. Click the <Apply> button.

** PG to Gontroller Gommunications

Current Gonnection: 2 Connection Status: Disconnected
MHumber MName Tyvpe IP Address
1 use USB M/
Yirtual 1 Wirtual | M A
Bestare

[] Wark. Offline futo Connect

Gloze

Note: In the virtual controller, programs will execute continuously for up to one hour.

If continuous execution is over one hour, a warning message appears.
You can execute the program again after the warning is displayed, and the
continuous execution timer will be reset.

(5) Close the dialog to return to the EPSON RC+ 5.0 main window.

2. Connect with the virtual controller
Connection:

(1) Select the created “Virtual 1” connection from the EPSON RC+ 7.0 Tool bar-
<Connection> list box. When the connection is complete, the <Connection> list box
shows “Virtual 1”.
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3. Configure a robot
In this tutorial, a C4-A601S robot model is used.
(1) Select the EPSON RC+ 7.0 menu-[Setup]-[Controller].

(2) Select the [Controller]-[Robots] from the tree, the message “There are currently no
robots in the system. Click the Add button to add a robot” will appear.

U Syetem Configuration

Semi

= Cantroller

General
Configuration
Preferences
Simulator

g;';st;‘ln"s There are currently no robots in the

=ystem

Tputs / Outputs 4

Femate Control Click the Add button to add a robot.

R5232

TGP /£ IP

Security
Wision

(3) Click the <Add> button to open the [Add New Robot] dialog box. Input the robot
information as follows:

[Robot Name]: robotl
[Robot Serial #]: 1

[Drive Unit]: Ccu
[Robot Type]: Six Axis
[Series]: C4
[Robot]: C4-A601S

i Add New Robot

Selected Robot

Bobot Name: Mode: C4-AA01S

Riobot Serial # T s
a Reach: 600 mm

Mation System: | Standard Max payload 4 kg

Drive Unit:
Robot Tvpe: Six Axis

Robot Joints:

28

Series:

Lol Ie] —
- =
¢ < 3

odel C4-A601S

[ OF 1 [ CGancel ]

(4) Click the <Apply> button. The message “Restarting Controller” appears.

(5) When the message disappears, close the window and go back to the EPSON RC+ 7.0
main window.
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4. Display the [Robot Simulator] window

(1) Click the Tool bar-<Simulator **> button. The following window appears.
° Robot Simulator

Mode: Simulation W@ — AT o ¥O L 00:00:00:000 =0 &

Layout Objects  » B | 3D Wiew |2D Layout |

 robotl
~= SPlane_1

iAs_ms__ .E.Record / Playback -

& RiClick to cl"wan‘g |

" X E plal«leml @ Time: | 00:00:00:000]
" Recordine: Sampling {msk l:l e
i R

| uCs
[ Check 5 ejiT e

5. Place the objects
For this tutorial, we will add a box to the layout.

(1) Click the <Box ® > button on the Tool bar.

" Robot Simulator *

Mode: Simulation @ w2 0 o #EE G 00:00:00:000 S [
- o
Layvout Objects - B | 30 View |2D Layvout |

& robot
— SPlane 1

W B0

Froperty Walue
|Mame |SBox 1

>

= i‘Recnrd # Playback

B > B 4 A M T Time: 00:00:00: 000
—1__|| Recording: Sampling {me):
§ e 1

_

[visible
| Shoi

(2) Select “SBox_1” from the [Layout Objects] and change the [Property]-[Position]. For
this tutorial, enter X = 600, Y = 300.

(% To change the position, you can also drag the objects in the [2D Layout] tab.

To save the layout change, execute the EPSON RC+ 7.0 menu-[File]-[Save].
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6. Create a project and program

(1) Create a new project
Click the EPSON RC+ 7.0 menu-[Project]-[New Project].

(1)-1

(1)-2  Enter a new project name. For this tutorial, enter “Test”.

(1)-3  Click the <OK> button. Then, the project “Test” is created.

(2) Operate the robot and teach points.

Click the Tool bar-<Robot Manager % > button. The [Robot Manager]
window appears.

Select the [Control Panel] tab and click the <MOTOR ON> button.
The message appears to confirm the operation. Click the <Yes> button.

)-1

(2)-2

)3

(2)-4

(2)-5

(2)-6
(2)-7

238

Select the [Jog

i Robot Manager

& Teach] tab. The following

window appears.

| Gontrol Panel | popot: 1, robot], C4-AG01S v| Locak[0 (%] Took[0 ¥ EGP:
‘ Jogeing Current Position
; ¥ imm) f imm) Z {mm)
| points Mode: [World ] Speest [Low ] [ com| [ es000] [ sroog] © Werld
| e — U (deg) V ideg) Widegy O doint
i [ pooo| [ -soood| [ -sao0d] O puse
| Locals ' +Z B
| Torl <>:<I Current érm Orientation
ools + B
— & Hand Elbon wrist  J4Flee[ 0 |
| Ece r z [ Rty | [ Above | [ MoFie | srieg [0 |
| Bles fre=y| o=l = Jog Diztance
| Planes -u EY) i ¥ (mm) Y {mm} Z {mmi O Cortinuous
[ tooo) [ m00) [ 1000 O Lore
| vieieht o~ e P Uldes)  Vides)  Widee) @ Medium
| hertia +U +V W [ 1.000] | 1.000] | 1000] () Shart
| HYZ Limits W|M|
| Ranee Paint File: Point:
| Home Config robotl pis "| | FO V| [ Teach ] [ Edit ]

In the [Robot Simulator] window, move the robot joint to a point where it does
not interfere with the box.
To move the robot joint, drag the robot joint while simultaneously pressing the
<Ctrl> key.

Go back to the [Robot Manager] window and click the <Teach> button in the
[Teach] tab. The message appears to confirm the operation. Click the <Yes>

button.

The [New Point Information] dialog appears. Click the <OK> button.
Select “P1 - (undefined)” from the [Point] list box on the lower right.
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(2)-8 In the [Robot Simulator] window, drag the robot joint while simultaneously
pressing the <Ctrl> key to another point without interfering with the box.

(2)-9  Go back to the [Robot Manager] window and click the <Teach> button. The
message appears to confirm the operation. Click the <Yes> button.

(2)-10 The [New Point Information] window appears. Click the <OK> button.
(2)-11 Click the Tool bar-<Save all files> button to save the PO and P1 data.

TIP
e You can also use the [Jog & Teach] window to move the robot.

(3) Create and execute a program with robot motion.

(3)-1 Create the following program in the program “Main.prg”.
Function main
Go PO
Go P1
Fend
(3)-2  Click the Tool bar-<Build> button to build the program.

When the program building is completed, the message “Build complete, no
errors” appears in the [Status] window.

7. Operate the robot by executing program

(1) Click the Tool bar-<Run Window> button. The following dialog appears.

LEX

Function:

.
v
[] Low Power  Speed Factar: %

(2) Click the <Start> button.
The message “Are you ready to start?” appears. Click <Yes> button.
The program starts and the robot moves in the 3D display.
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NOTE

TIP

8. Measure the robot operation time

The elapsed program run time (cycle time) is displayed in the Tool bar of the [Robot
Simulator] window.

It is the execution time of the program from start to finish.

° Robot Simulator |Z”Elg|
Mode: Simulation -9 w— A e . 00:00:00:000 =0 [
Layout Objects  » B | 30 View | 2D Layout
{ robotl
<F SPlane_1
. SBax_1 t

The following describes how to measure the operation time between two points (PO = P1).

(1) Change the program in the “Main.prg” file to the following program.
Function main
Motor On
Power High
Speed 100
Accel 100,100
Go PO
Fend

Function main2
Go P1
Fend

(2) Click the Tool bar-<Build> button to build the project.
When the project build is complete, the message “Build complete, no errors” appears
in the [Status] window.

(3) Click the Tool bar-<Run Window> button.

(4) Confirm that “main” is selected in the [Function] dropdown list and click the <Start>
button.
The message “Are you ready to start?”” appears. Click <Yes> button.
The program starts and the robot goes to PO, the point to start the time measurement,
in the 3D display.

(5) Select “main2” in the [Function] dropdown list.

(6) Click the <Start> button.
The message “Are you ready to start?” appears. Click the <Yes> button.
The program starts and the robot moves in the 3D display.
Now, the cycle time displayed in the Tool bar is the execution time to move the robot
from PO to P1.

When you operate the real robot, the actual cycle time will be longer than the simulated
cycle time according to the model, Fine, load settings. For details, refer to 8.4
Specification and Restriction of Simulator.

Also, when Speed, Accel values in the program are changed, the cycle time will reflect it.
Motion command includes Move and Jump as well as Go.

For the information on how to use these commands, refer to Online Help or SPEL"
Language Reference manual.
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9. Test the collision detection
(1) Go back to the [Robot Simulator] window.

(2) Drag the robot joint while simultaneously pressing the <Ctrl> key to a point where it
interferes with the box. When the robot joint hits the box, the display turns to red.

(3) In the [Robot Manager] window, select “P2 - (undefined)” from the [Point] list box in
the [Teach] tab.

(4) Click the <Teach> button.
The message to confirm the operation appears. Click the <Yes> button.

(5) The [New Point Information] dialog appears. Click the <OK> button.
(6) Click the Tool bar-<Save all files> button and save the P2 information.

(7) Go back to the [Robot Simulator] window and drag the robot joint while
simultaneously pressing the <Ctrl> key to the point where it does not interfere with
the box.

(8) Click the Tool bar-<Reset Collision .. > button. Then, the red display returns to
normal.
(9) Add the following function to the “Main.prg” program file.
Function main3
Go P2
Fend
(10) Click the Tool bar-<Build> button to build the project.

When the project build is complete, the message “Build complete, no errors” appears
in the [Status] window.

(11) Click the Tool bar-<Run Window> button.
(12) Select “main2” in the [Function].

(13) Click the <Start> button. The message “Are you ready to start?” appears. Click the
<Yes> button. The program starts and the robot moves in the 3D display. When the
robot joint hits the box, the display turns to red.

% When a collision happens, the users can stop the controller program execution with an
error. For details, refer to 8.3.3 Collision detection.
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8.3 Description of Functions

This section describes how to use the simulator window and its functions.

(1) Tool bar

8.3.1 Simulator window layout

" Robot Simulator

Mode: Simulation

9w kBN

00:00:00: 000 =g [<1

(2) Layout Objects

and layout objects.

shows the list of robots @

(3) Property Grid
shows the settings of

robots and layout objects.

242

Layout Objects « @ ‘ 30 View 2D Layout |
=K |
Ficd (5) 3D Display
4) 2D Layout . .
S] ;‘;"‘ “) 4 shows the robot orientation
* Places and shows the robot . .
g thlrel J] t obiect " and motion from various
alle and layout object positions. Al I . .
= Points v 1°ct p _&r points of view.
— SPlane 1 _“l_,-‘
Property Value
Number |1
Mame robot1
Type Bz
Series  |C4
‘odel Ca-46015 Record / Playback - 0
the Change RiClick to chang r—] - -
@ Fosiion & E4d4 MO Time: | 00:00:00:1 (6) Record / Playback
@ Rotati i
Check Col e oz . Sampling (ms): | Records and reproduce
Check Sel True ~ m Play Speed: the simulation product.
(1) Tool bar
IMode: Simulation D@ w — T oo . D0:00:00:000 =g [
Icon Description
|M0de: Sirnlation ' Simulator operating mode.

L Layout Box

@ Layout Sphere
w Layout Cylinder
=’ Layout Plane
&% CAD

z Hand

1. Reset Collision

8

Simulator Settings

Screenshot

It switches between <Simulation Mode> and <Playback Mode>.
Adds a box object.

Adds a sphere object.

Adds a cylinder object.

Adds a floor / wall object.

Adds a CAD object.
When you click this button, a dialog appears to load the CAD data
from a file.

Adds a hand object.

When you click this button, the dialog appears to load CAD data
from a file.

Sample data is provided in EPSON RC+7.0 directory
(EpsonRC70\Simulator\HandSamples)

Resets the collision detection status.
When you click this button while the robot is not interfering with
any layout objects, the red display turns to normal.

Shows the [Simulator Settings] dialog.
In this dialog, the 3D [Render Options] can be configured.

Saves the current 3D display as an image file.
A dialog appears to specify a file name and format before saving.
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Button Description
(') Plays a simulation result (log file) in the Playback mode and saves
Create Movie into a movie file. A dialog appears to specify the file and format
to save.
00 : 00 - 00 : 000 Shows the program execution time as if you ran the same program
Elapsed Time with a real controller.

When a program starts, the elapsed time counter counts from 0 and
stops when the program finished. It pauses counting when the
program is paused and resumes when the program continues
execution.

*0 Clear Elapsed Time Resets the elapsed time.

. Clear end Clear the end effector path which the robot displays.
effector path

(2) Layout Objects Pane
The Layout Objects pane shows the robot objects and layout objects in a tree format.

When you right-click on a layout object, the deletion menu appears.

Layout Objects

= § MyRobaot
A Lacal

4 Tod

[T Box
£ Flane
# Paints
B Pallet

— SPlane_1

What is an Object?
The objects in the simulator are either a “Robot Object” or a “Layout Object”:

A “Robot Object” includes the robot itself, its hand, local coordinates, point information,
etc.

A “Layout Object” includes objects to be placed around the robot to simulate the robot
peripheral environment in the 3D display.

@ Robot Object
Robot : The robot itself. The display data is handled by the simulator.

Hand : The hand is created by loading CAD data (VRML2.0, STEP, or
IGES) from a file.

Object to reflect a robot parameter : Local, Tool, Box, Plane, Pallet

Object to reflect robot point data : Point

@ Layout Objects

Simple object : Box, Sphere, Cylinder, Floor / Wall
The display data for these objects is handled by the simulator.
The object size can be changed as desired by editing properties.

CAD object : These objects are created by loading CAD data (VRML2.0, STEP,
IGES, DXF) from a file.
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(3) Property Grid Pane

In the Property Grid pane, you can view and change the settings of the robot objects and
layout objects in the Layout Object pane.

€ Robot Object Properties

Robot
Froperty Walue

MHarnne td yR abot
Tupe Scara
Sefiesx GR
tdodel GE-5515
Change Robot Click ta change
Position

#[rmm] 0.000

“r'[mm] 0.000

Z[ram] 0.000
Rotation

»[deagree) 0.00

[degres] Q.00

Z[deaqres) 0.00

Check, Collizion True

Check Self Collizion | True

Property Value
Number Robot number
Name Robot name
You can specify any name for a robot.
Type Robot type
The robot type (Scara, 6-Axis, and RS) is shown. This property is read-
only.
Series Robot series
The robot series is shown. This property is read-only.
Model Robot model name

Change Robot

Position

Rotation
Check Collision

Check Self Collision

The robot model is shown. This property is read-only.

If you want to change the robot model, click on [=J button. When you
click on this button, a dialog appears to change the robot.

For details, see Changing the robot model described later in this chapter.

Robot position
Specifies the robot's base center in the simulator World coordinates.

Robot angle
Enables / disables the collision detection for layout objects.

Enable : True (default)
Disable : False

Even if this is enabled, it does not detect collision between the robot base
and layout objects.

Enables / disables the collision detection for a robot itself.

Enable : True (default)
Disable : False
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Changing the robot model

When you want to change the displayed robot model, click the <Change Robot> [=) button.
The [System Configuration]-[(Name of the displayed robot)]-[Model] dialog will be
displayed. If you cannot see the [ button, increase the property grid width and click the
[Value] column of the grid once.

g When you change the displayed robot model, all the settings for the robot (Local

coordinates, Tool coordinates, etc.) will be initialized to the default values.

Local / Tool / Box / Plane / Pallet

If the local coordinate system of the corresponding number is not defined yet, the check
box is grayed.

Mo, Wizible

o

1
2
3
4
]
i}
4
8
a

Property Description

Visible Displays a base / local coordinate system
Visible : Check

Not visible : Uncheck (default)
TIP
(= For Local 0 (Base), Visible is the default.
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TIP

&

Points

Display the point display setting status in the point file. Switch to show/non-show all
points.

File Mame Wizible
Paints.pts
Property Description
File Name Show a point file name.
Visible Shows / Not show all points
Visible : Check

Not visible : Uncheck

If it is set to show some points, the check box shows indeterminate
state.

Point
If the point of the corresponding number is not defined yet, the check box is grayed.
Mo. | Mame  Visible
o

o 5

z O

4

4

5

g

7

8

g
Property Description

Name Shows a point label

In the Property Grid, point labels cannot be configured or edited.

Visible Shows / Not show a point

Visible : Check
Not visible : Uncheck (default)

If you cannot see the [Visible] column, increase the property grid display width.
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Hand
When a hand is registered with a robot, “Hand” is added in the Layout Objects tree.
E' Hand b
Froperty Walue
Mame Hand
El Foszition
#[mim) 0.000
r'[rmim] 0.000
Z[mim] 0.000
F Rotation
H[dearee) 0.0o
[deqgree) 0.00
Z[deqgres] 0.00
Filename: hand. vl
Wisible True
Show Label Falze
Check Collizian True
Property Value
Name Hand name
You can specify any name for a hand. (Default: Hand)
Position Mounting offset from the robot end effector position.
Rotation Hand mounting direction
File name CAD data file name of the hand
It cannot be changed.
Visible Visible : True (default)
Not visible : False
Show Label Displays the label: True

Check Collision

Not display the label : False (default)

This property sets whether to display the label when [Label Display]

the [Simulator setting] is specified.
Detect collision : True (default)

Not detect collision : False
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€ Layout Object

Layout Box / Layout Sphere / Layout Cylinder / Layout Plane / CAD

There are common attributes for all objects and others are for particular objects.

The box length is double this length.

. SBox_1 b 0 Sphere 1 bt W Cylinder 1 hd
Property Walue Property Walue Property W alue
Mame SBow_1 Mame Sphere_1 Mame Cylinder_1
= Position Bl Poszition =l Position
H[ram) B0, 000 #[mm] 1250.000 i) 1250.000
) B00.000 i) 1250000 Y] 1250.000
Zlmm) 80,000 Z[rmm) 50,000 Zlmm] 50.000
E Half size R adiuz{rmm) 50,000 R adivz{mm] 50,000
#[rnm) 50.000 El Rotation Height[mm] 100,000
“[rnrn) 50,000 *[degree] 0.00 E Fatation
] A0.000 [degres) Q.00 ®[degres) 0.on
B Ratation Z[degres) 0.00 Yldeqgree) 0.00
#[degree) 0.00 Calar B 25114189 Zldegree] 0.00
[degree] Q.00 Vizible True Calar Bl 25114189
Z[dearee) Q.00 Show Label Falze Vizible Tiue
Calar B 26114189 Check Collizion True Shaw Label Falze
Wisibile True Check Collizion True
Shows Label False
Check Collizion True
ot CAD v
~ SPlane 1 b Property Walue
Froperty Walue Mame CaD 1
Marne SPlane_1 =l Position
Type Harizantal #[rmm) FO0.000
Bl Poszition “[rnm) F00.000
=ram) [0.000 Z[mm] 0.000
) 0.000 El| Rotation
) [0.000 #[dearee) 0.0
Bl Half size r[dearee) Q.00
Height(rm) 2000000 Z[dearee] Q.00
itk i) 2000000 Filename cad.wil
Bl Rotation izible True
H[degree] 0.00 Show Label Falze
T[deqgres) 0.00 Check Callizion True
Zldegres] 0.oo =l YertexT oPoint
izible True Digplay vertex  |Falze
Shiaw Label Falze Vertices 200
Check Collizion True tezh ratio 100
Ewpart paints.. |Click to export
Property Object Description
Name All You can specify any name.
Type Plane Floor : Horizontal (default )
Wall : Vertical
Position All Specifies a center point in simulator World coordinates.
Layout Cylinder: Bottom surface center
Half size Box Specifies a length from the center.
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Radius Sphere
Cylinder
Height Cylinder
Plane
Width Plane
Rotation All
File name CAD
Color Box
Sphere
Cylinder
Visible All

Show Label All

Check Collision All

Display vertex CAD
Vertices CAD
Mesh ratio CAD
Export points... CAD

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1

Sphere radius

Cylinder radius

Cylinder height
Floor length / Wall height

Floor width / Wall width

Object angle (Z-axis centering)

CAD data file name. It cannot be changed.
Display color

Click the drop-down (=) to change display color.
The display color setting dialog will be displayed.
Refer to Change layout object color for the details.

Visible : True (default)

Not visible : False

Displays the label : True

Not display the label : False (default)

This property sets whether to display the label when [Label
Display] in the [Simulator setting] is specified.

Detect collision : True (default)
Not detect collision : False
Displays vertex True

Not display vertex False(default)

Number of vertices
Ratio of vertices to be displayed

Click the (= button to export the vertex coordinate as a
point data. Point output dialog box will be displayed.

For details, refer to 8.3.4 CAD To Point described later in
this section.
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Change layout object color

When you want to change layout object color, click on the drop-down (= in the Color
property and the dialog shown below will be displayed. If you cannot see the drop-down

E, increase the property grid width.

Custom |Web | System

[
A BTN
FEAN WEEN
EEETEEEN
EEEEEEEN
EEEEEEER
mE T
Frrrrrri

Click color you want to display. Layout object color will be changed.

If you do not want to change color, click anywhere other than the display color setting

window. The window will be closed.

If you create a custom color, right-click any color in the bottom two rows (16 colors) in the
[Custom] tab, and the color setting dialog will be displayed.

Baszic colors:

TN
NN,
ENNEEEEN
ENEEEEEN
HEEEEEEEN
EEEEN .

Custom colors:

IEEEEEE N

Drefine Cuztam Colors =

L Ok, J[ Cancel ]

Hue: Red:
Sat: Greer:
ColoriSolid |, B

[ Add to Custorn Colors ]

Create a custom color and click the <OK> button.

Created color will be displayed in the display color setting window.
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(4) 3D Display

In the 3D display, you can check the robot
orientation and motion from various points of
view.

Adding a layout object

When a layout object is added while the robot object is L-ﬂ.'r":"-l Objscts
selected in [Layout Objects], it will be added as f MyRobot
independent object. ~ SPlane_1

W B0t

When a layout object is added while the layout object is LavolLLbiecls
selected in [Layout Objects], it will be added as a & MyRobol
grouped object of the selected object. 9 = Shlane_]

W sBoxd

Grouped objects move together when the parent object moves.

RightTable/CenterTable/LeftTable of the sample virtual controller “C4 Sample” is an
example of grouping.

Changing a hierarchy of layout objects
To change a hierarchy of layout objects, drug and drop a layout object in the object tree.

Change the robot / layout object position

To display a guide which indicates the directions to
move, press the <Shift> key and click on the object
(box, etc.).

To move the object, drag the grid corresponding to
the axis.
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Rotate the robot / layout object

Clicking the robot base or box while pressing the
<Ctrl> key displays guides indicating the rotation
directions.

To rotate the object, drug the guide corresponding
to the direction you want to rotate the object.

Move the robot joint

To move a robot joint, press the <Ctrl> key and
drag the robot joint. The selected joint is displayed
in blue.

If a robot moves to a point out of the motion
range, the joint comes back to the previous point.

Change the view point
To rotate the view point, press the mouse left button and drag the 3D display.

To move the view point up and down, press the mouse right and left button and drag the
3D display.

Also, you can use the <L>, <R>, <D>, and <U> key to move the view point.

You can reset the view point from the menu opened by right click.

Zoom the layout
To zoom the 3D display, use the mouse wheel to scroll.

You can change the zoom level from the menu opened by right clicking with the mouse.

Check for collisions

When a collision between a robot and layout
object is detected, the collided robot joint and
layout object are displayed in red.

For details, refer to 8.3.3 Collision detection.
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(5) 2D Layout

In the [2D Layout] panel, you can specify and check the 20 Layout
robot objects and layout objects positions.

robptl
.1
Change robot and layout object position
Drag an object (robot, box, etc.) to change its position. 20 Layout
To move an object in Z direction, use the <D> and <U>
keys.
robptl

Drag O to change the size of an object, and drag ® to
rotate an object.

If you are moving a box, it is shown as in the figure on
the right:

Zoom the layout

To zoom the 2D layout, use the mouse wheel to scroll.

Move the display area

To move the 2D layout display area, drag the 2D layout while simultaneously pressing the
<Shift> key.

Rotate the display

To rotate the 2D layout display area, right-click on the 2D layout and use the options -
[Rotate Clockwise] [Rotate CounterClockwise].
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(6) Record / Playback

In Playback mode, you can record and produce simulation results.

Also, you can store the simulation results in movie files.

Record / Plapback

(@] > =« W[m @

Tinne: 0000 00; 000

Recaording: Sampling [mz]:
a | | Mew.. Flay 5 peed:
Function Description
@ RECORD When the button is red @, it saves the simulation result into the

B PLAY
STOP

@ REWIND

E BACK
@ NEXT
REPEAT

Loe:
Log list

New button

Sampling [mz) I:I
Sampling

[T2]
Play Speed

J

Play position

Play Speed:

specified log file. Every time you execute the program, the log file is

overwritten with the new information.

When the button is gray EL it doesn’t save the simulation result.

As the default, it doesn’t save the simulation result.

Plays a simulation result of a specified log file.
Stops the simulation playback.
Puts the playback step to the starting point.

Goes back one step.
The number of steps back is specified in [Play Speed].

Goes to next step.
The number of steps to go is specified in [Play Speed].

When this button is pressed, repeats the simulation playback.

Specifies a recording file to record and play.

Create a new log file.

Displays the log file sampling interval.

Specifies the playback interval with a number of steps.

Display the current playing position.
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8.3.2 Simulator Settings

When you click the Tool bar-<Simulator Settings & > button, the [Simulator Settings]
dialog appears.

Simulator Settings

Fender optionz
[
[] Render Jaints

[ Render Labelz
[] Render Bounding Box

Render End-Effectar Path

[] Render End-Effectar View

Robot number: [ v
Render Warld Manitar
Render Grid

[] Render Goarsely—displayed Robot

Render options

In the [Render options] dialog above, you can specify the 3D display method.

The specified display method is valid while EPSON RC+ 7.0 is running. However, when
EPSON RC+ 7.0 is restarted, it returns to the default display settings.

Function

Description

Render Wireframe
Render Joints

Render Labels

Render Bounding Box
Render End-Effector Path

Render Duct Collision Area

Render End-Effector View
Robot number
Render World Monitor

Render Grid

Render Coarsely-displayed Robot

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1

Changes to the wire frame display (a three dimensional
graphic using lines and points).
Displays fulcrum points of robot joints.

Displays names of robots and layout objects.
Displays robots and layout objects in bounding box.

Displays robot end effectors path of a certain period of
time.

Available with G1 series and LS series manipulators.
Shows the collision detection range of the robot ducts
with the bounding view.

Displays the view from the end effectors.

Select the manipulator to display the view from the end
effector.
Displays the simulator World coordinates.

Displays the simulator grid.
Display the manipulator in a simplified data.
The setting will be reflected at the next connection.

This option is effective when the spec of your PC is
insufficient or when you use the large data.
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Produce the robot motion by outputting to a recording file

(1) Confirm that the mode is “Simulation” mode on the Simulator Tool bar.

|MDE|E: Simulation -

(2) Click on the <New> button in the [Record / Playback] window. The [New
Recording] dialog appears.

(3) Here, enter “TestPlayBack™ and click the <OK> button.
Now, you can see “TestPlayBack” in the Recording list.

(4) Click on the <RECORD> button in the [Record / Playback] window, which enables
recording. Now, the <RECORD> button is in red [ £,

(5) Start a program from the [Run] window to move the robot. The simulation result is
saved in the recording file while executing the program.

(6) Change the simulator operating mode to “Playback Mode” again.
(7) Click on the <PLAY> button and the simulation result starts to play.

Produce the robot motion with saving in a movie file at once
(1) Confirm that the mode is set to “Playback” on the Simulator Tool bar.
(2) Click the <Create Movie> button in the Simulator Tool bar.

(3) When the [Create Movie] dialog appears, select “TestPlayBack” from the Log list.

L Create Movie

Create a movie from a previous recording,
Recording: St S0k
Sampling [ms): I:I
Flay Speed:
Dutput File: |C \EpsonRCE0NProjectshT esthTestPlayB ack. avi | D
AV Compression: | Ma Compression V|
[ ok ] [ Cancel ]

(4) Specify the [Output File] and [AVI Compression] if necessary.

(5) Click on the <OK> button.
The [Create Movie] status window appears and the specified movie file is created
with playing the log file.

(6) The created movie file is “TestPlayBack.avi” in EPSON RC+ 7.0 project folder
(\EpsonRC70\projects\“a project name”).
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8.3.3 Collision detection
In the simulation, collisions can be detected between the robots including its hand and the
layout objects. Here we describe the settings and details of collision detection.
Basic settings for collision detection
In the [Property Grid] of the robot, the following can be configured.

Property Value
Check Collision Enables / disables the collision detection for layout objects.
Enable: True (default)

Disable: False

Even if this is enabled, it does not detect collision between the robot
base and layout objects.
Check Self Collision Enables / disables the collision detection for a robot itself.
Enable: True (default)
Disable: False

Target of collision detection
In the Property Grid of the layout objects, the following can be configured.

Property Value

Check Collision Enables / disables the collision detection for a robot.)
Enable: True (default)

Disable: False

Even if this is enabled, it does not detect collision when the robot
collision detection is disabled.

Generate error when collision is detected

When you open the [Setup]-[System Configuration]-[Controller]-[ Simulator] and check the
[Generate error when collision detected] checkbox, if a collision is detected during SPEL ™
program execution, an error occurs in the controller and the program stops.

After checking the check box, click <Apply> and then click <Close>.

U System Configuration Elg'

1 Simulator

[#- Startup
[=- Gontroller
General Enable Simulator
Configuration
g::f{;gfes iengrate o when collision defected =5
 Rabote
Ihputs / Outputs ! SimJ 1
# Remote Gontrol
- R5232
- TGP /S IP
[+ Security
& Vision

NOTE
The purpose of this function is to find where the program has a problem and not to prevent
the collision of robots.
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It cannot guarantee that it has enough time for robots to stop when the simulator detects the
collision.

Caution about the collision detection of Floor / Wall

A collision is detected when a floor or wall is in contact with the robot. If the robot or
plane positions are changed so that the robot passes completely through the plane, then no
collision is detected.

Accuracy of collision detection

The collision detection in the simulator cannot guarantee accuracy. Make sure to have a
margin when you apply the simulation result for a real robot system.

The restrictions of the simulator are described in 8.4 Specification and Restriction of
Simulator.

8.3.4 CAD To Point

CAD To Point outputs each vertex coordinate as a point data. Since this function
automatically register points of manipulator motion based on the CAD data of the work
piece, it can save time to develop a program.

Follow the simple CAD data sample below to use CAD To Point.

1. Connect to the virtual controller (CADToSample)
Display the vertices of the CAD data
Export the vertices as point data

Create a program

wok wD

Execute the program and operate the manipulator

1. Connection to the virtual controller (CADToPoint)
e [00 Sample [+]

Select “CAD To Point” from the EPSON RC+ 7.0 tool bar-<Current controller
connection> list box. When the connection is completed, “CAD To Point” will be
displayed in <Current controller connection> list box.

Click the EPSON RC+ 7.0menu-[Project]-[Open...]. Select [Projects]-[SimulatorDemos]-
[CAD To Point].

Click the tool bar-<Simulator ** > to display the simulator window. Cad object “CAD 17
is arranged in “CAD To Point”.
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° Robot Simulator

Mode: Simulation

2P @w— S 7 o ¥E G 00:00:00:000 S0 R
— A =)

Layout Chjects  « B | 30 View ]2D Lavout |

~— 5Plane_1
os CAD

¥ robotl

Froperty W alue

Record / Playback

(o] » =« W M ©
Sampling (ms)
Mewy..
b i Play Speed:

Recording:

Time: 00:00:00: 000

> 1

2. Display the vertices of the CAD data

By changing the property grid “Display vertex” of the CAD object to “true”, CAD object
will be displayed by vertices and polygon. Numbers will be displayed for each vertex.

EH &

=]

Property Walle
M ame Cab_1
Fozition
Ruotation
Filename CaAD_To_Samph
Yizible True
Show Label Falze
Check Collizion True
WertexT oPoint

Dizplay wertex  |Falze

Wertices S

Mezh ratio 100

Ewport points. ..

Click to export

In this example, change “Display vertex” of “CAD_1” to “true”.

Vertices will be displayed with numbers.
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TIP

If the object has too many vertices, change “Mesh ratio”. You can adjust the number of

(&= vertices of the CAD object by entering a value from 1 to 100 in this option

NOTE

3 Output the vertices as point data

To output the vertex coordinates as point data, click (=) button in the [Export points...] of
the property grid. The [Export Points] dialog box will be displayed.

Export Points

GAD Wertices

Start number:

End number:

Robot Points

Fobot

Local:

Foint file: | robot1 pts -

Start number:

[] Include Robot pozition

W -30.000

W -90.000

Hand Righty

Elbow Above B

Wizt MaFlip 3
[ ol ] [ Cancel ]

In this example, click [ button in the [Export points...] of the property grid and enter “4”
for <Start number> and “7” for <End number> in the [CAD Vertices]. Click <OK> to
export vertices 4 to 7 of the “CAD_1” to “No.0-3” of “robot]1.pts”.

4. Create a Program
(1) Set the appropriate robot posture for the point data

Open the point file “robotl.pts from the object tree and edit the exported No.0-3 “U” and
“W” as shown below.

robotl_pts g@

MNumber Mame b i Z U W W ~
100000 500000 200000 Q0000 noooy -1e0000 -
100000 300000 200000 20,000 0000y -180.000
-100.000 300000 200000 20,000 0000y -180.000
-100.000 600000 200000 20.000 0oy -180.000

[ N e e ]

W

J < | >

When the point data is exported with the [Export Points] dialog box-[Include Robot
position] check box is check, points with current robot position will be registered.

(2) Create a following program in “Main.prg” program

Function main

Motor On
Go PO, P1, P2, P3, PO
Fend

(3) Click the tool bar-<Build project>. The program will be built.
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When the program build is completed normally, the message “Build complete, no errors”
will be displayed in the Status window.

5. Execute the program and operate the manipulator
(1) Click the tool bar<Open run window> to open the <Run> window

(2) Click <Start>. Then, the message “Are you ready to start?” will be displayed. Click
<Yes>.

(3) The program will be executed and the manipulator will move among the registered
vertices. Check if the manipulator moves in the order of vertices 4—5—6—7—4.

8.3.5 Virtual controller

To execute programs in the simulator, you need to create a virtual controller with defined
robot and layout.

Robot settings and layout settings for the 3D display are saved for each virtual controller.
If you want to transfer the robot or layout data, you can copy and transfer the data.
Create a new virtual controller

Refer to 8.2.2 Working with a user created system.

Copy the sample or configured virtual controller

(1) Click the EPSON RC+ 7.0 Tool bar-<Connection . > button.
The [PC to Controller Communications] dialog appears.

* 4 PG to Gontroller Gommunications

Current Gonnection: 2 Connection Status: Connected
MHumber Mame Tyvpe IP Address
1 USE USE  NAA _

Delete

[ Wiork. Offline Auto Gonnect

(2) Click the <Add> button. The [New Controller Connection] dialog appears.

(3) Select the <Connection to new virtual controller> option button and specify a virtual
controller from the list box. Click the <OK> button.

New Controller Connection &l

Select connection type to create

(7) Connection to real controller via Ethernet

(®) Connection to new virtual controller

Copy from existing virtual controller

Virtual 1
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(4) New “Virtual 2” is created. Click the <Apply> button.

** PG to Gontroller Gommunications

Gurrent Gonnection: 2 Cionnection Status: Gonnected
Mumber Mame Twpe IP Address
1 LSE USB M _
2 Wirtual 1 Virtual - M/

E"-.-'ir'tl.1.5| 2 Wirtual MAA

Bestore

[ Work: Ofline futo Connect

(5) Close the dialog and go back to the EPSON RC+ 7.0 main window.

(6) Connect to “Virtual 2 and display the simulator window.
The robot setting and layout setting of 3D display has been taken over from “Virtual
1.

(7) When you want to change the robot type, use the [Change Robot] in the robot object

property.
For details, refer to 8.3.1 Simulator window structure — (3) Property Grid.

Virtual controller configuration

Normally you don’t need to configure a virtual controller.

The configuration is available from the [Setup]-[System Configuration]-[Controller]-
[Simulator] page.

= System Configuration |E|E|
Simulator
=) Controller Cloze
Gieneral
Configuration
Efereas [[] Generate etror when collizion detected
Simulator
Crive Units
Faobots Wirtual Controller Simulation
Thputs £ Qutputs
EE?E&E Gontrel Performance: ms
TGP /TP
S+ecurity Position Precision: ms
Vizion
[Performance] : You normally don’t need to change the setting from 8 ms (default).

[Position Precision] : You normally don’t need to change the setting from 16 ms (default).

The situations when you need to change these settings are described in 8.4 Specification
and Restriction of Simulator.

8.3.6 Connection with controller

Enable the Simulator in controller

From the [Setup]-[System Configuration]-[Controller]-[Simulator], check the [Enable
Simulator] check box to enable the simulator function.
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After checking the check box, click the <Apply> button and then click the <Close> button.

I System Configuration

= Contraller
General En.
Hpply
g::j':"’;cr’es [] Generate error when collizion detected
Robore
Tputs / Outputs
Remate Control
R5232
TGP £ IP
Security
Vizion l:l

If collision with the simulator object is detected during a Jog motion or a robot motion
command execution when the Simulator is enabled, the Manipulator stops operation and a
Warning occurs.

To avoid collision with peripherals by using the Simulator, set 15 mm or greater margins to
the simulator object.

Function restrictions when connected with controller
eYou cannot change the manipulator from the Simulator window.

eYou cannot select and move the manipulator arms in the Simulator window, except
during the controller Dry run.

eWhen the manipulator connected to the controller is not supported in the Simulator,
the object list and the manipulator in 2D layout and 3D window are not displayed.

oThe [Record/Playback] functions are not available.

Operator Window

When you enable the Simulator, the <Simulator> button is added to the Operator Window.
When you click on the <Simulator> button, the 3D display window appears.

i, Operator Window

Emergency Stop: OFF Safeguard: OFF

Frogram To Rurn: [ Robot Manager ] [ Sirnulator
10 Manitar
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8.4 Simulator Specifications and Restrictions

This section describes the simulator specification, its restrictions, and precautionary
statements.

8.4.1 EPSON RC+ 7.0 package
EPSON RC+ 7.0 has two packages:
e EPSON RC+ 7.0 : Standard package for developing the robot system

e EPSON RC+ 7.0 Trial : Trial package for limited use (program execution on PC)
* It cannot connect with an RC180 robot controller.

Program execution Connection with Connection with controller
on PC controller + 3D display
EPSON RC+ 7.0 OK OK OK *1
EPSON RC+ 7.0 Trial x ¥ X X

*1 Requires the configuration to enable the simulator functions in EPSON RC+ 7.0.
Refer to 8.3.6 Connection with controller for the detail information.

*2  Continuous execution time of program is limited.

8.4.2 Specifications and precautions for the 3D display

Available robots for 3D display

In the future, we will add more robots for 3D display. Call your EPSON Regional Sales
Manager for the latest information.

NOTE
& The flexible duct is displayed roughly.

Check the dimensions in the manipulator manual.

The duct actually vibrates while the manipulator is moving, the simulator doesn’t
display the vibration. Check how the duct vibrates with your real manipulator.

The bellow for Cleanroom or Protection model is displayed roughly

Check the dimensions in the manipulator manual.

Available CAD data for 3D display

The following format is available for 3D display to show the robot hand and CAD object.
e VRML2.0
Limits of reading: VRML2.0 prototype is not supported.

e STEP (AP203/AP214)
Limits of reading:
If Color is configured in Face, the specified Color is displayed.

° IGES

e DXF
DXF Format (DXF R13, DXF R14, DXF 2000/2000i, DXF 2002 ) of
AutoCAD ® software

NOTE
i The data file must be saved in the specified folder on the PC and not saved in EPSON RC+.

264 EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1



8. Simulator

CAD data setup orientation
Some CAD data coordinates may be different from those of the simulator.

Adjust the coordinates to the correct position by changing [Property]-[ Rotation] after
loading the CAD data.

When loading CAD data as a hand, set the origin of the CAD data in the ToolO position of
the manipulator. Set the coordinates to the correct position by changing [Property]-
[ Position] after loading the CAD data.

Number of available layout objects
You can create as many layout objects as you want.

However, when there are many objects to display, the display update interval becomes
longer and the judgment of collision detection becomes rough. Especially for CAD data,
displaying data that is too complicated is not recommended.

8.4.3 Specifications and precautions for Simulation (program
execution on PC)

Overview

The Simulator produces the robot motions virtually on your PC.

It is designed to make the performance gap between the real system and the virtual system
as small as possible. However, a few differences in the virtual system are inevitable. The
operation time prediction and collision detection do not guarantee the precision.

Fully understand the contents in this chapter and check if the real system operates without
any problems before you go to full-scale operation.

Operation time prediction

Operation time displayed in the Simulator window is approximate time required for
executing the program.

Time for the motion commands such as Go, Jump reflects the Speed and Accel values in
the program. The operation time may vary when you operate the real robots from the
displayed operation time according to conditions such as the Fine setting and servo delay.

In particular, when small ranges are used with the Fine instruction, the real robots need a
longer operation time for accurate positioning.

The simulation cannot guarantee the precision but the margin of error in the operation time
is within 10% when you execute motions with the standard cycle time (with the default
Fine settings).

Considered in the operation time prediction | Not considered in the operation time prediction

Robot model Fine setting

Speed settings (Speed, Speeds, etc.) Error within 10% from the default
Acceleration settings (Accel, Accels, etc.) (Motions of standard cycle time)
Load (Weight, Inertia)

Others (ARCH, CP)

With larger setting than the default,
the operation time will be shorter.

With smaller setting than the default,
the operation time will be shorter.

Servo delay

With the real robots, the operation will be longer.
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Time for the other commands than the motion commands is a virtually executed time on
PC; therefore the actual time varies widely depending on the PC performance.

When measuring the motion time between two points, as simple program as possible is
recommended. Refer to 8.2.2 Working with a user created system - 8. Measure the robot
operation time.

Collision Detection Precision

The Simulator Collision Detection provides an indication whether robots collide with the
peripheral equipment or not when the program is executed. It does not consider the error
in trajectory due to servo delay. Be aware that a margin is necessary for the real robot
system.

The Simulator judges collisions more accurately when the robot motion speed is slow.

The judgment of collision detection during program execution is accomplished with the 3D
display update. When your PC has high graphics performance, the collision judgment
becomes more accurate.

In Playback mode, the Simulator judges collisions in all steps and is useful when you need
accurate detection.

The Simulator cannot guarantee the precision but the margin of error in the collision
detection is within 10 mm when you execute motions with Speed 100% on a PC of the
recommended specifications.

Motion duty and Overload error

In the Simulator, you cannot detect the overload error. Even when the motion duty is too
high and the robot should have the overload error and stop, it keeps moving.

Duty 50 % - As a measure of possible duty, the robot can really keep moving at duty 50%
with the maximum acceleration/deceleration speed and without the overload error.
However, it depends on the robot model type, load, points to go to, and
acceleration/deceleration speed setting, etc.

Time progress difference by PC condition

On a PC that meets the system condition, progress of the time in the Simulator and the real
time (as you see on the watch) are almost the same (few percentages difference).

If you are running other applications such as Windows Media Player simultaneously, the
time progress in the Simulator can widely vary from the real time. In this case, use the
Simulator function while other applications are not running.

Also, on some PC models, the time progress in the Simulator may widely vary from the
real time. In this case, set the [Performance] at 16 ms and the [Position Precision] at 20 ms,
which may close the gap of the time progress.

Time confirmation program
(If the two printed times are within 27 to 33 seconds, there is no problem.)
Function main
Print Time$
Wait 30
Print Time$
Fend
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Execution on PC below the minimum of specification

You can install the EPSON RC+ and use the Simulator functions on a PC that doesn’t meet
the minimum of the specification.

However, it doesn’t guarantee the correct motions because the following may happen:
e  Operation time prediction is not accurate
e  Collision Detection has a large margin of error
e 3D display skips updates

8.4.4 Specification and precaution of EPSON RC+

Restriction on the controller settings

When you connect with a virtual controller, the following items are grayed and become
unavailable to change.

- Setup: System Configuration: Controller: Configuration Page: IP Address, etc.

- Setup: System Configuration: Controller: Preference Page: Dry run, etc.

Backup and restore of the controller setting

The setting data that you backup in the virtual controller cannot be restored in a controller.
Also, the setting data that you backup in a controller cannot be restored in a virtual
controller.

8.4.5 Restriction on SPEL" command execution
(1) I/0 operation and commands (On, Off, SW, Ctr, etc.)

All I/O including the option boards are available in a virtual controller. Operating I/O
data is stored in the PC memory (virtual I/O mode). The I/O input status can be
changed from the EPSON RC+ I/O Monitor window. Also, the I/O input status can
be changed using the SetSw or Setln statements in a SPEL" program.

’\g Even if you specify an asynchronous On/Off command, the I/O status cannot be

changed after the specified time and the Ctr function always returns 0.

(2) Ethernet / RS-232C communication command
(Print #, Input #, OpenCom, OpenNet, etc.)

All ports including the option RS-232C board are available in a virtual controller.
However, an Ethernet port requires configuration of the IP address and TCP/IP port.
Ethernet / RS-232C communication commands do not perform actual communication.

Output data from Print #, etc. is saved in the communication output file. In the input
by Input#, etc, the return value is O (numeric data) or blank (string). However, if you
create a communication response file, the return value depends on the file content.

Communication output file

When calling OpenCom or OpenNet command, a communication output file is created
in the \EpsonRC70\Virtual\Mounted Volume\Project folder on the PC.

DummySend***.dat : Communication output file (*** is the port number)

When a communication output file already exists, the previous output data is deleted.
The file is deleted when you switch the project; save the file in a proper folder if you
need.
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When executing the following program,
OpenCom #1
Print #1, 123
Print #1, "TEST DATA"
CloseCom #1

the DummySend001.dat file will contain...

123
TEST DATA

Communication response file

Copy the communication response file to the \EpsonRC70\Virtual\Mounted
Volume\Project folder in before running a program. The file is deleted when you
change the project; save the file in another folder if you need to keep it.

When calling OpenCom or OpenNet command, the communication response file is
loaded.

DummyRead***.dat : Communication response file (*** is a port number)

When the following DummyRead001.dat file is used,

321
Test Data

and the following program is executed,
Integer i
String s$
OpenCom #1
Input #1, 1
Input #1, s$
CloseCom #1
Print 1
Print s$

the return values are i = 321 (numeric data), and s$ = "Test Data" (string).

(3) Vision command (VRun, VGet, etc.)

For the vision-related commands, communication with the Compact Vision (CV1) is
not performed. However, the commands can be executed with virtual camera function.
Vision sequence can be executed with an image file set in ImageFile property as an
input image. Also the result can be acquired by VGet. When the PC vision is set and
the GigE camera is connected, vision commands such as VRun and VGetthe can be
executed using actual camera image. In this case, commands can be executed from
the virtual camera function like the Compact Vision, when the GigE camera is not
connected.

Foe the Vision Guide, refer to EPSON RC+ option Vision Guide 7.0.

(4) Other restrictions

For the Wait command, the following syntax is not supported:
Wait InsideBox()
Wait InsidePlane()

For the Time and Date commands, the time can be displayed, but the time setting is
not available.
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(5) Program execution time
In the virtual controller, programs will execute continuously for up to one hour.
If continuous execution is over one hour, a warning message appears.

You can execute the program again after the warning is displayed, and the continuous
execution timer will be reset.

8.4.6 Specification and precaution of EPSON RC+ 7.0 Trial

Version upgrade from EPSON RC+ 7.0 Trial to EPSON RC+ 7.0

Follow the procedures in Appendix A: Software Installation to upgrade to EPSON RC+ 7.0.
The EPSON RC+ 7.0 Trial version doesn’t need to be uninstalled.

NOTE

(Z= You can continue to use the projects and virtual controllers (layout) that you used in the
EPSON RC+ 7.0 Trial in the EPSON RC+ 7.0 Standard version.
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9. Motion System

EPSON RC+ supports the motion systems listed below.

- Standard Motion System
- PG Motion System

9.1 Standard Motion System

The standard motion system consists of RC700 Control Unit.

You can connect one robot to the Control Unit directly. For details on the RC700
controller hardware and maintenance, refer to the RC700 Robot Controller manual.

9.2 RC700 Drive Module Software Configuration

The RC700 drive module is configured at the factory before shipment. It is automatically
recognized by the controller and you do not have to configure the settings.

Also, you do not have to configure the settings for the drive module in the Drive Unit
which is automatically recognized.

9.3 PG Motion System

The PG (Pulse Generator) Motion System is an option.

When a PG board is installed in the controller, it is automatically recognized. You can
select it in the robot configuration dialog.

For instructions on using the PG Motion System, refer to the RC700 Robot Controller
option PG Motion System manual.
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10. Robot Configuration

This chapter contains information for adding robots and configuring additional axes.

- Robot Configuration
Adding a standard robot

- Additional axes Configuration
Adding a robot with additional axes

Robots are configured from the Robots folder on the [Setup]-[Controller] dialog tree.

10.1 Setting the Robot Model

B Each robot is configured before shipment. Therefore, it is normally unnecessary to change the
settings. If you change the settings, it may cause the robot to malfunction or perform unusual
motion. This is extremely hazardous and you should be careful.

CAUTION NHEMELY Razardots ane you siod 4

10.1.1 Adding a standard robot

If you have purchased the PG motion system Option, you can add user defined robots.
Refer to the EPSON RC+7.0 Option manual: PG Motion System.

1. From the Setup Menu, select System Configuration.
2. Click [Robots] in the tree on the left.

I System Gonfiguration

- Startup

= Gontraller
General

Configuration

Preferences

Simulator

Fobots

Thputs / Outputs

- Remaote Contral

There are currently no robots in the
system

m- RS5232 Click the Add button to add a robot.
=TGP A TP
[+ Security
- Yizion

3. Click <Add> and the following dialog box will appear.

i Add New Rohot

Fobot Mame:

Fiobot Serial #:

Dirive Unit: U1

Ruaobot Type: Scata

Fiobot Joints:

Series: GE v

—
o
=
o
@

%] |

]
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4. Type in a name for the new manipulator and enter the serial number on the
manipulator’s nameplate. Any serial number can be used, but it is recommended tat
you use the number that is stamped on the manipulator.

5. Select a motion system to use from the [Motion System] dropdown list. If there are no
other motion systems installed, then “Standard” will already be selected.

Select a Drive Unit for your manipulator from the [Drive Unit] dropdown list.
Select a manipulator type from the [Robot type] box.

Select a manipulator series from the [Series] dropdown list.

e

Select a manipulator model from the [Model] dropdown list.

After you select a manipulator model, all manipulators available for the type of motor
driver currently installed in the controller will be displayed. If you use [Dry run], all
robots selected in step 9 will be shown.

10.Click <OK> and the controller will be rebooted.

10.1.2 Calibrating a standard robot

The calibration method differs according to the manipulator model.

For details, refer to the Manipulator manual: Maintenance section: Calibration.

10.1.3 Changing robot system parameters
The following system parameters for the robot can be changed from EPSON RC+ 7.0:

- Enable/Disable Joints
You can disable one or more joints from [Setup]-[System Configuration]-[Robots]-
[Robot**]-[Configuration]. On robots with a ball screw Z axis, you must disable both
joints 3 and 4 together.

- Hofs
Hofs are the joint home offsets. You can view and edit the values from [System
Configuration]-[Robots]-[Robot**]-[Calibration]. However, it is recommended that you
use the Robot Calibration wizard to set these values. These values are unique for each
robot and are supplied from the factory. Hofs are especially important for SCARA robots
because the values determine that both lefty and righty hand orientation will position the
robot at the same point.

- CalPls
CalPIs values are joint calibration offsets. You can view and edit the values from
[System Configuration]-[Robots]-[Robot**]-[Calibration]. However, it is recommended
that you use the Robot Calibration wizard to set these values. These values are unique for
each robot and are supplied from the factory. CalPls values are used to calibrate joint
position after replacing a motor or encoder.

These are one-time settings for each robot. Additional robot parameters can be set from
the Robot Manager.

To change robot parameters, follow these steps:

1. Select [System Configuration] from the [Setup Menu].

2. Under the [Robot] folder in the tree on the left, select [Robot**]-[Calibration].
3. Execute the calibration wizard or change values for Hofs or CalPls.
4

. Click <Apply> to make the changes permanent.
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NOTE

Saving robot calibration data

You can save and load individual robot calibration files. This is useful for moving a robot
from one controller to another. When you save calibration data, a file is created with an
MPD file extension. This file contains Hofs and CalPlIs values.

To save robot calibration data
1. Select [System Configuration] from the [Setup] menu.
2. Under the [Robot] folder in the tree on the left, select [Robot**]-[Calibration].

3. Ensure that the robot serial number is correct. The serial number will be used to create
the default file name. It is recommended that the serial number be used.

4. Click the <Save Cal> button. Browse to a destination directory and click Save.

Loading robot calibration data

To load robot calibration data

1. Select [System Configuration] from the [Setup] menu.

2. Under the Robot folder in the tree on the left, select [Robot**]-[Calibration].
3. Click the <Load Cal> button.

4. Browse to the desired MPD file and click <Open>.

10.1.4 Deleting a standard robot
1. Select <System Configuration> from the <Setup> menu.

2. Under the [Robot] folder in the tree on the left, select [Robot™*].

You can only delete the last robot.

IE System Configuration E'E'

[ - Startup ) Robot 1: Madzl

[=- Gontroller
General Model: Cd-A2015
Configuration
Freferences
Simulator Feach: 00 mm
= Robate
(=B Fobot 1
Model
- Additional Axe
Configuration
- Calibration
Amplifiers
Thputs / Qutputs
- Remote Gontral
= R3232
= TCP /1P
- Security
- Wizion

Glose

Type: Six Axis

Max payload: 4 ke

Delete

Change...

| £ )1

1=

3. Click <Delete> and the next dialog will appear.

EPSON RG+ 7.0

“?‘/ Are you sure that you want to delete Robot #1, R17

4. Click <Yes> and the controller will be rebooted.

If you delete only an additional axis from its installed robot, refer to 10.2.6 Deleting the
additional axes.
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10.1.5 Changing the Robot

B Changing the manipulator should be done with great caution. It initializes the robot

calibration parameters (Hofs, CalPls), additional axis information, and PG parameter data.

Before changing the robot, make sure to save the calibration data by following the procedure
below.
CAUTION 1. Select the EPSON RC+ 7.0 menu-[Setup]-[System Configuration].

2. Select [Robot]-[Robot**]-[Calibration] from the tree list. Then, click <Save>.

1. Select the EPSON RC+ 7.0 menu-[Setup]-[System Configuration].
2. Select [Robot]-[Robot**] from the tree list.

I System Gonfiguration

— e | . Pobot 1: Madel
- Startup Closs
= Contraller
General Mode: Ga-A9015
Configuration
Preferences
Simulatar Reach: 900 mm
= Fiobots :
i Max payload: 4 ke
Mode|
Additional Axe
Configuration
Galibration
Amplifiers -
Inputs # Outputs v
- Remote Gontral
- R5232
- TGP £ IP
[+ SECurity
- Yizian

Twpe: Six fxiz

Delete

3

Chanee...

¢

v

£ |

3. Click the <Chan

i Ghange Robot

ge...> button. The following dialog box will be displayed.

Selected Robot

Bobot e wer ossans
Robot Serial # Type: Six Axis

Reach: 600 mm
e tarn Ehesicte Max payload: 4 ke
Drive Unit:
Pt e i~

[
Robot Joints: m
Modet C4-AG0TS v
[ 0K I [ Cancel ]

4. Input the robot name and serial number printed on the name plate of the manipulator.
Any serial number can be entered. However, enter the number printed on the
manipulator.

5. Select the robot type in the [Robot type] box.
6. Select the series name of the manipulator in the [Series] box.

7. Select the robot model in the [Model] box. Available robots will be displaed
according to the format of the currently installed motor driver. When [Dry run] is
used, all the manipulators of the series selected in Step 6 will be displayed.

8. Click the <OK> button. The controller will be restarted.
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10.2 Configuration of Additional Axes

Using the additional axes feature, you can configure the axes that move with the
manipulator.

You can configure up to two additional axes (S and T).

10.2.1 Adding the additional S axis

1. Select [System Configuration] form the [Setup] menu.
2. Under the [Robot] folder in the tree on the left, select [Robot**]-[ Additional Axes].

U System Configuration

s Robot 1: Additional Axes
[#- Startup

Glose
= Controller

General
Configuration
Freferences

Simulator 5 fxiz Mone
=) Riobots
=) Robot 1
Model T Axiz: None

Configuration
- Calibration
Amplifiers
Tnputs / Qutputs
- Remote Gontral
- R5232
= TCP /1P
[#- Security
- Wision

4 | B

3. Click <Add> and the next dialog will appear.

Add Additional Axis

Mation System PG v

PG Board &

| oK ‘ [ Cancel ]

4. Select “PG” for a motion syste.
5. Select a PG board A.
6. Click OK and the controller will be rebooted.

10.2.2 Adding the additional T axis
NOTE  After the additional S axis has been added to the robot, you can add the additional T axis.

The procedure is the same as for the S axis. Refer to 10.2.1 Adding the additional S axis.

10.2.3 Changing the parameters of robot with additional axes installed
For details, refer to the Robot Controller RC700 option PG Motion System Manual.
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10.2.4 Differences of the standard robot and robot with additional axes

The robot with additional axes installed has some parts which are different from the
standard robot when using GUI and SPEL" commands.

For the SPEL" commands, refer to the SPEL" Language Reference manual.

The main differences in the EPSON RC+ 7.0 GUI are as below.

Tools: Robot Manager: Jog & Teach Page

You can jog the additional S and T axes. When the additional T axis is not installed, the
jog buttons will be dimmed.

i> Robot Manager

SR | Bt [1. 1. C4-AomT3 V| local[0 %] Tw[0 ¥
Jogging Current Pozition
= ! # {mm) Y {mm) Z {mmi
Foints Mode: iWor\d w ! Spesd: ! Low s | ‘ 0 UDU| ‘ =3 UDU| ‘ o0 UDU|
firch —_— U ideel W ldeg? W ideg) © World
ir \ oo0] [ -soom] [ -sooma] O deint
Local 5
g & gy dz dees S {mm} T O Pulse
Took || [_aX X \ | | oon] | |
G
S, 2 & Current Arm Orientation
Planes — - ey Hand Elbow Wizt MFlae EI
Righty Bbove MNoFlip JGF)
e 1 e O sl O sl A o o o P
Tnertia
: = Q‘_:L? Qf\? Q“:\? Jog Distance
HVZ Limits H (mm) ¥ {mm} Z imm)
T o —_— [ om0 [ 1oo0) [ 1000
nge Conti
- ] iy bty U idee) W (deg? W (dee) O Gontinucus
Hame Confie A 2 &l [ 10| [ o] [ tom| O Lene
z @ Medium
R {dee) 5 (mm} i)
= o 0 T | T 1000 | | O ghent
+R -5 G i L Bt
Teach Faints | Execute Motion
Paint File: Paoint:
robotl pts | [P0~ pick ] Teach | [ Eit |
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Tools: Robot manager: Weight Page

This page is for changing the Weight parameters for the robot. When the additional T axis
is not installed, the corresponding weight setting will be dimmed.

> Robot Manaeer

|. Contral Panel_ Fiohot:[ 1, BT, G4-A8013 w

| Jog & Teach height

Foint= ) Configure weight parameters for optimum acceleration
Arch

T — ‘Weight = weight of end effector + weight of
ools

part to be carried

B O —
sl weight [1000 | @ke Obs

|
|

| Locals

|

|

| Home Confie S Axis Weight: :Eﬁ ®ke Olbs

it ke Ibs
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NOTE

278

10.2.5 Deleting the additional axes
When the additional T axis is installed, delete it first.
When only the additional S axis is installed, delete it.

1. Select System Configuration from the Setup Menu.
2. Under the [Robot] folder in the tree on the left, select [Robot**]-[Additional Axes].

e System Gonfiguration

- Startup Robot 1: Additional Axes

Close
2 Contolir

General
Configuration
Preferences
Simulator 5 fixis: Cartesian Custom
= Robots

= Fobot 1 :
T Axig: MNone

fidd
Contiguration
Galibration
Amplifiers Delety
@ PG Parameters
. Ihputs £ Outputs
#- Femote Gontrol
m- R5232
- @ TGRSR
[+ Security
- Wizion

5] | B

3. Click <Delete> and the next dialog will appear.
EPSONRC~+ 7.0

\4‘,() Are you sure you want ko remove additional axis 57

4. Click <Yes> and the controller will be rebooted.
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11. Inputs and Outputs

The RC700 controller I/O has the following types of 1/O:
Standard I/O This digital I/O comes standard with the controller.

Expansion 1/O This is optional digital I/O that can be added to the controller to

expand standard I/O. Up to four boards can be added, each with
32 inputs and 32 outputs.

Fieldbus master /O  An optional board for the controller to expand the standard I/O.

You can add one of the following boards which support the
fieldbus master board: DeviceNet, EtherNet/IP, PROFIBUS-DP

Fieldbus slave /O An optional board for the controller to expand the standard I/O.

You can add one of the following boards which support the
Fieldbus slave mode: DeviceNet, EtherNet/IP, PROFIBUS-DP,
CC-Link, PROFINET

Memory |/O This is built-in memory bits that can be used for inter-task

communications.

For Standard, Expansion, Fieldbus master, and Fieldbus slave I/O, there are input bits
numbered starting with 0, and output bits numbered starting with 0.

For memory 1/0, each memory bit is both an input and an output.

For specifications and instructions on wiring /O, refer to the Robot Controller RC700

manual.

11.2 I/O Commands

The SPEL+ language has several commands for inputs and outputs listed below. For
details on each command, see the SPEL+ Language Reference.

Input Commands

In
InBCD
InW
Oport

Sw

Reads one byte of input bits.

Reads one byte of input bits in Binary Coded Decimal format.
Reads one word of input bits.

Reads one output bit.

Reads one input bit.

Output Commands

Off

On
OpBCD
Out
Outw

Turns off one output bit with optional time.

Turns on one output bit with optional time.

Sets one byte of output bits in Binary Coded Decimal format.
Sets / reads one byte of output bits.

Sets / reads one word of output bits.

Memory /O Commands

MemOff
MemOn
MemOut
MemSw

Turns off one memory bit.
Turns on one memory bit.
Sets / reads one byte of memory bits.

Reads one bit of memory.
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11.3 1/O Configuration

To view the current I/O configuration, select [Setup]-[System Configuration]-[Inputs and
Outputs]. This will show you what 1/O is installed on the controller.

L System Configuration

Thputs £ Outputs

F- Startu
g-OUntrcﬂler
- General
. - Gonfiguration
: - Preferences Type Installed Inputs Outputs
- Simulatar F Standard ;
Drive Unit 1 No -
: Extended Board 1 No
 m-REEsE Extended Board 2 Mo
- TCRAIP Extended Board 3 No
% i?;;::‘y Extended Board 4 No
Drive Unit 2 No
Figldbuz Slave No
Fieldbuz Maszter Mo

Standard and expansion 1/O

The board is automatically configured by the controller. To add expansion I/O boards,
refer to Robot Controller RC700 manual.

The standard I/O in the Drive Unit automatically increases depending on the number of
Drive Unit.

Fieldbus master I/O / Fieldbus slave I/O

For details on how to configure, add, check the boards, refer to the RC700 Robot
Controller option, Fieldbus 1/0 manual.

11.4 Monitoring I/0O

To monitor I/O, use the I/O Monitor tool by selecting [Tools]-[I/O Monitor]. From the I/O
monitor, you can view inputs and outputs or memory I/O in bit, byte, and word formats.

For details on how to use the I/O Monitor tool, see 5./1.3 [I/O Monitor] Command.

11.5 Virtual 1/0

The RC700 controller supports virtual I/0. When enabled, virtual I/O allows you to
simulate your hardwired I/O. You can turn on / off any input bit or output bit. Normally
this is used when the controller is in Dry Run mode with no robot or I/O connected.

Virtual /0 Commands

Setln Set the value of an 8 bit input port.
SetlInW Set the value of a 16 bit input port.
SetSw Set the value of one input bit.

11.6 Fieldbus Master 1/O

The Fieldbus master I/O is an option.
For details on how to use, refer to the RC700 Robot Controller option, Fieldbus I/O
manual.

11.7 Fieldbus Slave I/O

The Fieldbus slave 1/O is an option.
For details on how to use, refer to the RC700 Robot Controller option, Fieldbus I/O
manual.
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12. Remote Control

By using Input/Output, Ethernet (TCP/IP), and RS-232C, the controller can control
manipulators from an external device. The external device can execute several commands,
including Motor On/Off, Start, Pause, Continue, and Stop.

For details on extended function of the remote I/O, refer to EPSON RC+ 7.0 Remote
Control Reference manual.

12.1 Remote I/O

There are three basic steps required for remote control configuration:

1. Configure Remote Control inputs and outputs using the [Remote Control] tab on the
[Setup]-[System Configuration]-[Remote Control] page.
Nothing is initially assigned to remote functions.

2. Set the control device to remote on the [Setup]-[System Configuration]-[Configuration]
page.
To enable external remote inputs, assign the remote functions and also set the control
device to remote. When control device setting is remote, the controller is only
controllable from the remote device.

Remote control function can be used in the following systems.

Example: Control the robot from a PLC
Use remote control to control the robot (controller) from a PLC.
When using a PLC, you will need to be familiar with the handshake required to use
remote inputs. See details below.

Example: Control the robot using a push button box with buttons and lights
The lights are connected to remote control outputs on the controller to indicate status,
such as AutoMode, MotorOn, Error, etc. The buttons are connected to remote inputs to
control motor power and start programs.

For details of each I/O connection, refer to the RC700 Robot Controller manual or
Fieldbus 1/0 option manual.
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12.1.1 Remote Control Input Output Configuration
The following is the procedure to assign the remote control functions to the I/O system.

1. Select [System Configuration] from the [Setup] menu and select the [Remote Control
Inputs] or [Remote Control Outputs] page.

2. For each input or output you want to use for remote control, click on the Input # or
Output # cell for the desired signal, then click the dropdown arrow and select a bit
number in the list.

3. Click <OK> to save the new settings.

IL System Configuration E
% Startup Remote Contral hputs
=- Controller

Gieneral
Ganfiguration ;
Preferences [ 2 A Eestui
Simulator | Input Signal | Tnput # )
[+ Robots F Start it lestore
Inputs / Qutputs SalProg] 0 e
= Remote Contraol | e
s ‘
Qutputs | SelProe4 2
RSz . SelProed 3 Loa
@ TCP /TP SelProgaz 5 2
[+ Security
- Vision | siop J
| Pausze Mot uzed v

For details using this dialog, refer to 5.12.1 [System Configuration] Command (Setup
Menu).

12.1.2 Control Device Configuration
The following is the procedure to set the control device to “Remote I/O”.

1. Select [System Configuration] from the [Setup] menu, and click on [SPEL Controller
Board]-[Configuration] in the tree on the left.

Select “Remote” in the [Control Device] box.

2. Click <Apply> to save the new setting and the click <Close>.

Ik System Gonfiguration

282

[+ Startup
= Controller
Gieneral
Configuration
Freferences
Simulator
- Robats
Thputs / Outputs
[+ Remote Gontrol
- 5232
m TCP S IP
[+ Security
[+ Wizion

Controller Gonfiguration

Hame:

IP Address:

IP Mask:

IP Gateway:
USE Speed:
Contral Device:

TP Paszward:

Apply

| Remote /O |

For details on using this dialog, refer to 5.12.1 [System Configuration] Command (Setup
Menu) — [Setup]-[System Configuration]-[Controller]-[Configuration].
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12.1.3 Auto Mode with Remote Control

To run in auto cycle with remote control

1. The host device (e.g. PLC) should wait for the AutoMode or Ready remote output to
turn on before issuing remote commands.

2. Now the remote input commands will be accepted.

To monitor remote operation from the EPSON RC+ 7.0 Operator Window
1. Set the EPSON RC+ 7.0 Start Up Mode to Auto. For details, refer to 4.2.3 Start Mode.

2. The PC should also be configured to auto log into Windows and start EPSON RC+ 7.0
during Windows start. Refer to 4.2.7 Auto Start.

12.1.4 Teach Mode with Remote Control

When using Teach Mode with remote control, an Teach mode is ON, no remote input
commands can be used. Remote status outputs will still operate.

B Remote status outputs (such as MotorOn, Home, etc.) will operate when Teach Mode is
ON, even when the enable switch (dead man) is disengaged. Therefore, DO NOT use
WARNING remote status outputs to drive any devices that cause motion or any other safety hazard.

You can monitor teach mode status using the TeachMode remote output.

12.1.5 Debugging Remote Control

You can debug programs using Remote Control from the EPSON RC+ 7.0 development
environment.

To run programs by remote control for debugging:

1. Create a program (in the same manner as usual).

2. Open the Run Window and click Enable Remote 1/0.

3. Now the remote commands will be accepted.

You can set breakpoints and print messages to the run window.

NOTE If you cannot wire the I/O, use virtual I/O mode for debugging. Remote function is also
(= available when virtual I/O is enabled.
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NOTE

12.1.6 Remote Inputs

Remote inputs are used to control the Manipulator(s) and start programs. Certain
conditions must be met before inputs are enabled, as shown in the table below.

To accept external remote inputs, assign the remote function and set remote to the control
device. When external remote input is available, “AutoMode output” turns ON.

Except SelProg and SelRobot, the signals execute each function when the signal starts in
input acceptance condition. The function executes automatically. Therefore, no special
programming is needed.

- No remote signals are initially configured at shipment time.

- When an error occurs, you must execute a “Reset” to clear the error condition before any
other remote input commands can be executed. Use the “Error output” and “Reset input”
to monitor the error status and clear error conditions from the remote device.

-If a remote input command can not be accepted when you execute it, the CmdError
output will turn ON. Check the input acceptance condition and re-execute the command.

Name Default Description Inglétngic;%enpzzr;)c ©
Executes function selected at SelProg. Ready output ON
(*2) | Error output OFF
EStopOn output OFF
Start 0 SafeguardOn output
OFF
Pause input OFF
Stop input OFF
SelProgl Specifies the executing Main function number.
SelProg2 1 (*2)
SelProg4
SelProg8 2
SelProgl6 3
SelProg32
Stop 4 All tasks and commands are stopped.
Pause 5 All tasks are paused. (*3) | Running output ON
Continues the paused task. Paused output ON
Continue 6 Pause input OFF
Stop input OFF
Reset 7 Resets emergency stop and error. (*4) | Ready output ON
Shutdown Not set | Terminates the system
SelRobot Changes the outpu.t condition of MotorsOn,
AtHome, PowerHigh, and MCalReqd. (*9)
SelRobot1 Specify the number of robot which executes a
SelRobot2 N
SelRobot4 Not set command. (*5)
SelRobot8
SelRobot16
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Name

Default

Description

Input Acceptance
Condition (*1)

SetMotorsOn

Not set

Turn ON robot motors.

(*5) (*6)

Ready output ON
EStopOn output OFF
SafeguardOn output OFF
SetMotorsOff input OFF

SetMotorsOff

Not set

Turn OFF robot motors.

(*5)

Ready output ON

SetPowerHigh

Not set

Set the robot power mode to High

(*5)

Ready output ON
EStopOn output OFF
SafeguardOn output OFF
SetPowerLow input OFF

SetPowerLow

Not set

Set the robot power mode to Low.

(*5)

Ready output ON

Home

Not set

Move the Robot Arm to the home position

defined by the user.

Ready output ON
Error output OFF
EStopOn output OFF
SafeguardOn output
OFF

MotorsOn output ON
Pause input OFF
Stop input OFF

MCal

Not set

Execute MCal

(*5) (*7)

Ready output ON
Error output OFF
EStopOn output OFF
SafeguardOn output
OFF

MotorsOn output ON
Pause input OFF
Stop input OFF

Recover

Not set

After the safeguard is closed, recover to the

position where the safeguard is open.

Paused output ON

Error output OFF
EStopOn output OFF
SafeguardOn output OFF
RecoverReqd output ON
Pause input OFF

Stop input OFF

(*1) “AutoMode output” ON is omitted from the table. This is an input acceptance condition for all functions.

(*2) “Start input” executes Function specified by the following six bits: SelProg 1, 2, 4, 8, 16, and 32.

Function name | SelProg1 SelProg?2 SelProg4 SelProg8 | SelProg16 | SelProg32
Main 0 0 0 0 0 0
Mainl 1 0 0 0 0 0
Main2 0 1 0 0 0 0
Main3 1 1 0 0 0 0
Main60 0 0 1 1 1 1
Main61 1 0 1 1 1 1
Main62 0 1 1 1 1 1
Main63 1 1 1 1 1 1
0=OFF, 1=ON
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(*3) “NoPause task” and “NoEmgAbort task” do not pause.
For details, refer to EPSON RC+ 7.0 Online Help or Pause in SPEL" Language Reference.

(*4) Turns OFF the I/O output and initializes the robot parameter.
For details, refer to EPSON RC+ 7.0 Online Help or Reset in SPEL"™ Language Reference.

(*5) When specifying a robot, executes a function specified by the following bits: SelRobot 1, 2, 4, 8, and 16.

Robot number | SelRobot1 | SelRobot2 | SelRobot4 | SelRobot8 | SelRobot16
0 (Al 0 0 0 0 0
1 1 0 0 0 0
2 0 1 0 0 0
3 1 1 0 0 0
13 1 0 1 1 0
14 0 1 1 1 0
15 1 1 1 1 0
16 0 0 0 0 1
0=0OFF, 1=ON

(*6) Initializes the robot parameter.
For details, refer to EPSON RC+ 7.0 Online Help or Motor in SPEL" Language Reference.

(*7) For details, refer to EPSON RC+ 7.0 Online Help or MCal in SPEL" Language Reference.

(*8) This is for experienced users only. Make sure that you fully understand the input specification before
using.
CmdRunning output and CmdError output will not change for this input.
“NoEmgAbort task” will not stop by this input.
When the input changes from ON to OFF, all tasks and commands will stop.

(*9) This function changes the output condition of MotorsOn, AtHome, PowerHigh, and MCalReqd.

By setting this signal with the condition selected using SelRobot1 - SelRobot16, you can switch the output
condition.

Once you select the condition, it will be kept until you change it or turn off / restart the Controller. All
manipulators are selected as default.
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12.1.7 Remote Outputs

Remote outputs provide status for the Manipulator(s) and Controller.

Remote outputs provide the assigned function used with any control device. The outputs
execute automatically. Therefore, no special programming is needed.

No remote control signals are configured at shipment time.

Name Default Description
Turns ON when the controller startup completes and no task is
Ready 0 .
running.
Runnin 1 Turns ON when task is running.
& However, turns OFF when “Paused output” is OFF.
Paused 2 Turns ON when pause task exists.
Turns ON when an error occurs.
Error 3 « . ”
Use “Reset input” to recover from the error.
EStopOn 4 Turns ON at Emergency Stop.
SafeguardOn 5 Turns ON when the safeguard is open.
Turns ON when critical error occurs.
SError 6 When a critical error occurs, “Reset input” does not function.
Reboot the controller to recover.
Turns ON when warning occurs.
Warnig 7 The task runs as normal with the warning. However, be sure to
eliminate the cause of the warning as soon as possible.
MotorsOn Not set Turns ON when the motor is ON. (*5)
AtHome Not set | Turns ON when the robot is in the home position. (*5)
PowerHigh Not set Turns ON when the robot’s power mode is High. (*5)
MCalReqd Not set Turns ON when the robot hasn’t executed MCal. (*5)
R Read N Turns ON when at least one robot is waiting for Recover after
ccoverieq otset | he safeguard is closed.
RecoverInCycle Not set | Turns ON when at least one robot is executing Recover.
CmdRunning Not set | Turns ON when an input command is executing.
CmdError Not set Turns ON when an input command cannot be accepted.
CurrProgl Indicates the running or the last main function number
CurrProg2 (*1)
CurrProg4 Not set
CurrProg8 otse
CurrProgl6
CurrProg32
AutoMode Not set | Turns ON in remote input acceptable status. (*2)
TeachMode Not set | Turns ON in TEACH mode.
TestMode Not set | Turns ON in the TEST mode.
ErrorCodel
: Not set Indicates the error number.
ErrorCode8192
InsideBox1 Turns ON when the robot is in the approach check area.
i Not set (*3)
InsideBox15
InsidePlanel(*3) Turns ON when a robot is on the approach plane area.
o Not set (*4)
InsidePlanel5
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(*1) Outputs the current or the last function number of CurrProgl, 2, 4, 8, 16, or 32.

Function name CurrProg1 | CurrProg2 | CurrProg4 | CurrProg8 | CurrProg16 | CurrProg32
Main 0 0 0 0 0 0
Mainl 1 0 0 0 0 0
Main2 0 1 0 0 0 0
Main3 1 1 0 0 0 0
Main60 0 0 1 1 1 1
Main61 1 0 1 1 1 1
Main62 0 1 1 1 1 1
Main63 1 1 1 1 1 1

0=0FF, 1=ON

(*2) Remote function is available in the followings conditions.

- The setting is Auto mode and the control device is remote.

- The setting is Program mode and Remote 1/0O is enabled.
(*3) For details, refer to EPSON RC+ 7.0 Online Help or Box in SPEL" Language Reference.
(*4) For details, refer to EPSON RC+ 7.0 Online Help or Plane in SPEL" Language Reference.
(*5) Manipulator status is output as follows, according to the condition selected in SelRobot.

Wait at least 40 ms before inputting the signal after changing the condition in SelRobot.

Name (SelRobot1- SelRobot16) condition when inputting SelRobot
0: All robots are selected 1 - 16: Particular robot number is selected
MotorsOn | Turns ON when at least one motor is ON. | Turns ON when the motor of the selected robot
is ON.

AtHome Turns ON when all robots are in the home | Turns ON when the selected robot is in the home
position. position.

PowerHigh | Turns ON when at least one robot’s power | Turns ON when the selected robot’s power
mode is High. mode is High.

MCalReqd | Turns ON when at least one robot hasn’t Turns ON when the selected robot hasn’t
executed MCal. executed MCal.
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12.1.8 Remote Input Handshake Timing

The following charts indicate the timing sequences for the primary operations of the
Controller.

The indicated time lapses (time durations) should be referred to only as reference values
since the actual timing values vary depending on some factors such as the numbers of
manipulators and running tasks. Check carefully and refer to the following charts for the
timing interrelation when you enter an input signal.

During system design, make sure that you actuate only one remote input operation at a
time, otherwise an error will occur.

The pulse width of an input signal must be 25 or more milliseconds to be detected.

[Unit: msec]

Timing Diagram for Operation Execution Sequence
30 1700(2) 130 130 30 130

Cmd Running |« = o T o] ] o] ] o]
*1 Output 700 1 1500(2) ‘
| T

35

PowerHigh
Output

MotorsOn | ~—
Output | |approx. 1000 (*2)

AtHome
Output

aprox.1000 (*2)

o

w
a
o

|
|
|
|
|
|
|
1
By Home motion

|
|

SetMotorsOn I | i i
| I
| |

Input

SetMotorsOn | |
Input !

:
|
Home [ ] 1
|
|
|

Input

SetPowerHigh [ |
Input

SetPowerlLow | |
Input

*1 The motion of the CmdRunnig can be different from this figure according to the
condition.

*2 Refer to only as reference value for a robot. It can be different according to the
number of robots.
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Timing Diagram for Program Execution Sequence

| ‘ ‘
32| 28 28 30|

Cmd Running _EF}:'| ] [ e L A |
*1 Output !

I
|
Ready i
Output | !
1
|
|

| 361
CurrProg1 1:]36

Output !
i 45

Running — Pa— —| :|

Output

|

|

|

Paused j

*1 Output |
|
|

SelProgt | [ |

Input |

Start
Input

Pause |_|

Input

Continue |_|

Input

Stop 1

Input

Shutdown '_|_

*2 Input

1

*1 Differs according to the setting condition of Quick Pause and the program running
condition when the PAUSE is input.
*2  Shutdown input can be accepted when the Ready output is ON.

Timing Diagram for Safety Door Input Sequence

Running | | 1144

Output R

|

|
Paused 1
Output i

SafeguardOn 1:]

Output
MotorsOn

Output ]

Safety | |
Input

Latch I

Input

Continue [ |
Input

14
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Timing Diagram for Emergency Stop Sequence

Running | i
e
Output W
MotorsOn | !
o~
Output 313 ‘
EStop On o] ‘H—»l
Output 9 31
| |
| |
Emergency |‘ | 1
Output !
Reset [ 1]
Input

If an error occurs, the Error output will turn on. To clear the error, you must turn on the
Reset input. No other inputs will be accepted when there is an error condition.

Timing Diagram for Recover Sequence

|
Running| | 1144
output | =1
- ! A4
Paused |_ 114 |

Output
9

SafeguardOn
Output

RecoverReqd
Output

RecoverinCycle
Output

=N
o

|

]

|
|
|
|
i
|
| 131
i
;
|
!
|

-~
o

]

|
|
|
|
|
;
|
|
| 133 By Recover motion
| |

|

|

Safety | [T ]

Input

Latch
Input

Recover | |
Input

Continue [ |
Input

]
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12.2 Remote Ethernet

292

Remote Ethernet makes it possible to control the robot and controller from external
equipment by sending the remote commands through Ethernet (TCP/IP).

12.2.1 Remote Ethernet Configuration

To set the remote Ethernet functions valid, follow the procedures below to configure the
parameter.

(1) Select [System Configuration] from the [Setup] menu and select the [Remote Control]-
[Ethernet] page.

(2) Configure the necessary items for the remote Ethernet control.

(3) Click <Apply> to save the new setting and click <Close>.

I System Gonfiguration

Remate Ethernet

Close
= Gontroller

- Startup
Gieneral
Configuration
FElobNons TCP/P Port[5000 |
- Simulator /|
- Robots
Thputs £ Qutputs Terminator: | GRLF |
= Remote Contral
Outputs Timeout: :ﬁqu' seconds =
TGP /£ IP
E f:;;rr:‘y [] Uze only for manitoring

For the details of the dialog setting, refer to the section 5.12.1 [System Configuration]
Command (Setup menu)—[Setup]-[System Configuration]-[Remote].

Following setting for the control device is not necessary when you select “Use only for
monitoring”, and only acquire the value using the Remote Ethernet control.

12.2.2 Control Device Configuration
Set the control device to “Remote Ethernet” by the following procedure.

(1) Select [System Configuration] from the [Setup] menu and select [Controller
Configuration] page.
Select “Remote Ethernet” in the [Controller device] box.

(2) Click <Apply> button to save the new settings, click <Close>.

M System Gonfiguration "_
T Startup Controller Configuration o
= Gontraller __
General T
R Hame: |controllert |
Preferences A I
Simulator IF Address: 18276801 |
s it e
Inputs / Quiputs IP Mask: 2552552560 |
¥ Remote Contral —————————
@-R5232 i T S—
TOP /TP Lot oo |
[ Security P —
G- Vizion USE Speed: |.qut07v!
Gontrol Device: i_F.{e_mD.i;Ethem 7i
TP Password:
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For the details of the dialog setting, refer to the section 5.12.1 [System Configuration]
Command (Setup menu) — [Setup]-[System Configuration]-[Setup].

12.2.3 Remote Ethernet Control Execution

Set the remote control available by the following procedure.

(1) Connect from client equipment to the specified port in the Remote Ethernet of the
Controller.

(2) Specify the password set in the Remote Ethernet to the parameter and send the Login
command.

(3) Client equipment has to wait until Auto (GetStatus command response) is ON, before
execution of remote command.

(4) Now remote command will be accepted.
Each command executes the function the input acceptance condition.

12.2.4 Debugging Remote Ethernet Control
Program debug from EPSON RC+ 7.0 development environment is capable as follows.
(1) Build a program as usual.
(2) Open the Run window and click the <Ethernet Enable>button.

When you only acquire the value using the Remote Ethernet control, the <Ethernet
Enable> button is not displayed. Click the <Start> button of the device specified as the
control device.

(3) Now remote command will be accepted.

Breakpoint setting and output to the Run window is available.

NOTE If not Login within 5 minutes from external equipment, the connection will be cut down
& automatically. After Login, if no command is send within the timeout duration of the

remote Ethernet, connection will be cut down. In this case, establish the connection again.

If error occurs execute the Reset command to clear the error condition before executing the
operation command. To clear the error condition from external equipment by monitoring,
use the “GetStatus” and “Reset” command.
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AN

CAUTION

B If you set “0” in the [Timeout] box, time out duration is infinite. In this case, the task

continues to execute even without the communication from client. This means the robot

may keep moving and cause unexpected damage.

communication to stop the task.

Ensure the ways other than the

12.2.5 Remote Ethernet Command

Format: § remote command {, parameter....} terminator

Input acceptance

Remote command Parameter Contents AR
condition (*1)
Start the Controller Remote Ethernet function | Available any time
L *
Login Password Authentlcatlgn by password (*10)
Execute Login correctly, commands
execution is enabled until Logout
Exit Controller Remote Ethernet function Available any time
Losout After Logout, execute the Login command to | (*10)
& start remote Ethernet function.
Logout during task execution causes an error.
Auto ON
. . Ready ON
Start Function No. Execute the function of specified nul?fsez)r(*l . Error OFF
EStop OFF
Safeguard ON
Stop Stop all tasks and commands Auto ON
Pause Pause all tasks (*4) Auto ON
Running ON
. . Auto ON
Continue Continue paused tasks Paused ON
Auto ON
sk
Reset Clear emergency stop and error (*5) Ready ON
Auto ON
Ready ON
k %
SetMotorsOn Robot number Turn ON the robot motor (*¥6)(*7) EStop OFF
Safeguard OFF
SetMotorsOff Robot number Turn OFF the robot motor *7) Auto ON
Ready ON
. Auto ON
SetCurRobot Robot number Select the manipulator Ready ON
GetCurRobot Acquires the current manipulator number (A*;/;ulable any time
Auto ON
... Ready ON
Home xg;/e the arm to home position defined by Error OFF
EStop OFF
Safeguard OFF
GetlO /O bit No. Acquire the specified 1/0 bit ‘(t‘i%l)lable any time
Set the 1/0O specified bit Ready ON
SetlO I/O bit No. & value 1: Turn ON the bit
0: Turn OFF the bit
Acquire the specified I/O port (8 bit) (*8) | Available any time
GetlOByte I/0 port No. (*10)
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Remote command

Parameter

Contents

Input acceptance
condition (*1)

Set the 1/0 specified port (8 bit)

Ready ON

SetlOByte I/O port No. & value
Acquire the specified I/O word port (16 bit) Available any time
GetlOWord I/O word port No. (*10)
Set the 1/0O specified word port (8 bit) Auto ON
SetlOWord I/O word port No. & Ready ON
value
Acquire the specified memory /O bit Available any time
GetMemlIO Memory /O bit No. (*10)
. Set the specified memory I/O bit Auto ON
SetMemlIO Memory I/O bit No. & | 1: Turn ON the bit Ready ON
value 0: Turn OFF the bit
Acquire the specified memory I/O port Available any time
GetMemlIOByte Memory 1/0 port No. (*10)
Set the specified memory 1/O port (8 bit) Auto ON
SetMemIOByte Memory 1/0 port No. Ready ON
& value
Acquire the specified memory I/O word port | Available any time
GetMemIOWord II:I/Iernory I/O word port | (16 bit) (*10)
0.
Set the specified memory I/O word port Auto ON
SetMemIOWord Memory I/O word port | (16 bit) Ready ON
No. & value
Parameter name Acquire the value of backup (Global Available any time
{, type} Preserve) parameter (*8) | (*10)
. [Parameter name] Acquire the value of backup (Global
GetVariable (Array element), Preserve) array parameter (*9)
[Parameter name type],
[Number to acquire]
. Parameter name & value| Set the value in the backup (Global Preserve) | Auto ON
SetVariable .
{, type} parameter (*8) | Ready ON
GetStatus Acquire the Controller state (A;\ie(l)l)lable any time
Execute the command (*10) (*11) | Auto ON
Ready ON
Execute Command string Error OFF
EStop OFF
Safeguard OFF
Abort Abort the command execution Auto ON

(*1) The Controller state bit from GetStatus.

(*2) “Available any time” is applicable if the following conditions are met.

When “Remote Ethernet” is set as the control device, or,

“Remote Ethernet” is not set as the control device, but set to be used for monitoring.
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(*3) Execute the function specified in the Main[Function No.].

Function Name Function No.
Main 0
Mainl 1
Main2 2
Main3 3
Main4 4
Main5 5
Main6 6
Main7 7

(*4) Pause command is not available for “NoPause task” and “NoEmgAbort task”.
For the details, refer to the help or the section “Pause” in the EPSON RC+7.0 Language reference manual.

(*5) I/O output will be turned OFF and the robot parameter will be initialized.
For the details, refer to the help or the section “Resef” in the EPSON RC+7.0 Language reference manual.

(*6) The robot parameter will be initialized.
For the details, refer to the help or the section “Motor” in the EPSON RC+7.0 Language reference manual.

(*7) When “0” is specified for the manipulator number, all the manipulator will be operated
If you wish to operate particular manipulator, specify the manipulator number (1 to 16) of the target
manipulators.

(*8) Parameter type means {Boolean | Byte | Double | Integer | Long | Real | String}.
Type specified: for the backup parameters when the parameter name and type are same.
Type not specified: for the backup parameters when the parameter names are same.

(*9) For the array element, specify an element you acquire as the following:

You need to specify an element if when acquiring from the head of the array.

1D array Parameter name (0) Acquire from the head.
Parameter name Acquire from the specified element number.
(Element number)

2D array Parameter name (0,0) Acquire from the head.
Parameter name Acquire from the specified element number.
(Element number 1, 2)

3D array Parameter name (0,0,0) Acquire from the head.
Parameter name Acquire from the specified element number.
(Element number 1, 2, 3)

You cannot omit the parameter type and number to acquire.

You cannot specify a string for the parameter type.

Available number to acquire is up to 100. If you specify a number over the number of array elements, you
have an error.

e.g.) "$GetVariable,gby2(3,0),Byte,3"

It acquires values of gby2(3,0), gby2(3,1), gby2(3,2) of Byte type 2D array parameter gby?2.

(*10) Specify the command and parameters in the double quotation marks.

Command string to be executed and execution result string are restricted to 4060 bytes.
Robot motion command will be executed to the selected manipulator. Check which robot is selected by

using GetCurRobot before command execution.
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Following commands are available while Execute is running.

Commands available while Execute is running

Remote Command

Abort

GetStatus

SetlO

SetlOByte

SetlOWord

SetMemlIO

SetMemIOByte

SetMemIOWord

Execute execution command and output command

When the commands specified in (SetlO, SetlOByte, SetlOWord, SetMemlIO,
SetMemIOByte, SetMemIOWrod) are the same and executed at the same time, the
command executed later will result in error. Make sure to check the execution result by
using GetStatus after the execution of Execute command and output command which the
Execute command is being executed.

(*11) To execute commands of PCDaemon function, be sure to execute while the RC+ 7.0
is connected. If the RC+ 7.0 is not connected, command execution will result in
error.

12.2.6 Monitoring command

When the Remote Ethernet control is not set as the control device but set to be used for
monitoring, following commands are only available to be executed.

Remote Command

Login

Logout

GetlO

GetlOByte

GetlOWord

GetMemlIO

GetMemlOByte

GetMemIOWord

GetVariable

GetStatus

GetCurRobot
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12.2.7 Response

When the Controller receives the command correctly, the response in the following format
is shown in the executing command.

Command Format
Remote command that acquire #[Remote command],[0] terminator
the value
Except GetlO, GetVariable, and
GetStatus
GetlO #GetlO,[0 | 1] terminator *1
GetMemlIO #GetMemlO,[0 | 1] terminator *1
GetlOByte #Get'IOByte,[ Hex string (00 to FF) of Byte (8Bit)]
terminator
GetMemIOByte #Ge.tMemIO'Byte,[ Hex string (00 to FF) of Byte
(8Bit)] terminator
GetlOWord #GetI.OW0rd,.[ Hex string (0000 to FFFF) of Word
(16Bit)] terminator
#GetMemIOWord,[ Hex string (0000 to FFFF) of
GetlOMemWord Word (16Bit)] terminator
GetVariable # GetVariable,[Parameter value] terminator
. . # GetVariable,[ Parameter value 1],[ Parameter
GetVariable (in case of array) value 2].....terminator x4
#GetStatus,[Status],[ Error, Warning code] tenimator
GetStatus Example) #GetStatus,aaaaaaaaaa,bbbb
If the value is returned as a result of command
Execute execution
#Execute,”’[Execution result]” terminator

*1
*2

*3

[0] 1]I/O bit ON: 1/ OFF: 0

Status

In the example above, 10 digits “aaaaaaaaaa” is for the following 10 flags.
Teach/Auto/Warning/SError/Safeguard/EStop/Error/Paused/Running/Ready
1 is ON /0 is OFF

If Teach and Auto are ON, it is 1100000000.

Error / Warning code
It is indicated in 4 digits. If there is no error and warning, it is 0000.

e.g.)1 : #GetStatus,0100000001,0000

The bits for Auto and Ready us ON (1).
This means that AutoMode is ON and be in Ready state. Command execution is
enabled.

e.g.)2: #GetStatus,0110000010,0517

This means the warning occurs during the operation. Take appropriate action for
the warning code. (In this case, warning code is 0517)

Flag Contents
Test Turn ON in the TEST mode
Teach Turn ON in the TEACH mode
Auto Turn ON in the remote input acceptance condition
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Flag Contents
Turn ON in the warning condition
Warnig Task can be executed as usual even a warning condition. However, take

action for the warning as soon as possible.

Turn ON in the serious error condition
SError When a serious error occurs, Reboot the Controller to recover from the
error condition. “Reset input” is not available.

Safeguard | Turn ON with safety door open

EStop Turn ON in the emergency condition

Turn ON in the error condition

Error . .
Use “Reset input” to recover from the error condition.

Paused Turn ON with paused task

Turn ON with task executing

Running Turn OFF when “Paused output” is ON

Ready Turn ON with the Controller completed the startup and no task executing

*4 It returns values of specified number in the Number to acquire.

Error response

When the Controller cannot receive the remote command correctly, the error response is
shown in the following format.

Format: ![Remote command],[Error code] terminator

Error code Contents
10 Remote command does not begin with §
11 Remote command is wrong
Login is not executed
12 Remote command format is wrong
13 Login command password is wrong
14

Specified number to acquire is out of range
(Less than 1 or more than 100)
Number to acquire is omitted

Specified a string parameter

15 Parameter is not existed
Dimension of parameter is wrong
Element out of range is called
19 Request time out
20 Controller is not ready
21 Cannot execute since the Execute is running
99 System error

Communication error
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12.2.8 Response timing of Remote Ethernet control

Communication sequence

(1) Login -~
Ethernet Client "1 | Controller
(2) Response
\P zzz.2zz.2zz.zzz < 1P XXX. XXX. XXX. XXX
(3) Command request -
P (4) Response Request from

777.777.777.777:77
is only available

(5) Logout

A 4

(6) Response

A
—

12.3 Remote RS232

300

Remote RS232 makes it possible to control the robot and controller from external

equipment by sending the remote commands through RS-232C.

12.3.1 Remote RS232 setting

To set the remote RS232 functions valid, follow the procedures below to configure the
remote RS232.

(1) Select [Controller] from the [Setup] menu-[System Configuration] and display the
[System Configuration] dialog box. Select [RS232] from the tree structure-
[Controller]-[Remote].

(2) Configure the necessary items for the remote RS232 control.

(3) Click <Apply> to save the new setting and click <Close>.

L System Gonfiguration

Femote RE232

= Gontraller Close

General
Configuration i
Preferences Port: [2 v
Sirmulator
[+ Fobotg
Inputs / Outputs Password:
= Remote Contral
Outputs LUse only far monitoring

Ethernet

- Security
G- Vizion

For the details of the dialog setting, refer to the section 5.12.1 [Controller] (Setup menu) —
[Setup]-[Controller]-[Remote].

When you only acquire the value using the Remote RS232 control, the RS232 Enable
button is not displayed. Click the Start button of the device specified as the control device.
Following setting for the control device is not necessary when you select “Use only for
monitoring”, and only acquire the value using the remote RS232 control.
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12.3.2 Control device setting
Set the control device to “Remote RS232” by the following procedure.

(1) Select Controller from the [Setup] menu and select [System Configuration] to display
the [System Configuration] dialog box.
Select “Remote RS232” in the [Controller device] box.

(2) Click <Apply> to save the new settings, and then click <Close>.

[k System Gonfieuration

[ @ Startup | Controller Gonfiguration
= Gantroller
szfe;urahnn Hame: |contraller] i
Preferences — =
Simulator IP Address: |19216201
Inputs ./ Outputs TP Mask: 2852552650 I
[+ Femote Control ———
- R5232 . mann g
BRI IP Gateway: (0000 il
[#- Security o
- Wizion USE Speed: | Buta |
Contral Device: :-ﬁeméie RS232 |»
TP Password:

For the details of the dialog setting, refer to the section 5.12.2 [Controller] (Setup menu)—
[Setup]-[Controller]-[Setup].

12.3.3 Execution of remote RS232 control

Set the remote RS232 control available by the following procedure.

(1) Open RS-232C port that is connected from client equipment to the specified port in the
Remote RS232 of the Controller, using the communication parameter specified in the
RS-232C port setting.

(2) Send the remote start command (EOT).

(3) Specify the password set in the Remote RS232 to the parameter and send the Login
command.

(4) Client equipment has to wait until Auto (GetStatus command response) is ON, before
execution of remote command.

(5) Now remote command will be accepted.
Each command executes the function when the input acceptance condition is satisfied.
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NOTE

12.3.4 Debugging remote RS232 control
Program debug from EPSON RC+ 7.0 development environment is capable as follows.
(1) Build a program as usual.
(2) Open the Run window and click the <RS232 Enable> button.

When you only acquire the value using the Remote RS232 control, the <RS232
Enable> button is not displayed. Click the Start button of the device specified as the
control device.

(3) Now remote command will be accepted.

Breakpoint setting and output to the Run window is available.

After Login, if no command is send within the timeout duration of the RS-232C, the
timeout error will be returned. In this case, re-execute from sending remote start command.

If error occurs, execute the Reset command to clear the error condition before executing
the operation command. To clear the error condition from external equipment by
monitoring, use the “GetStatus” and “Reset” command.

/N

B If you set “0” in the [Timeout] box, time out duration is infinite. In this case, the task
continues to execute even without the communication from client. This means the robot may

keep moving and cause unexpected damage. Ensure the ways other than the communication

CAUTION to stop the task.
12.3.5 Remote RS232 Command
Remote start
Start the Remote RS232function of the Controller.
EOT
1byte
EOT : &HO04(&H is hexadecimal)
Request format
STX Command | Data ETX | BCC
1byte 1Byte Variable 1Byte | 1Byte
STX : &HO02
ETX : &HO3
BCC : Checksum of sent and received data
XOR value from the command to ETX per 1Byte
302
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Input
Remote Send
Data Description Acceptance
Command command
Condition (*1)
‘T Authentication by password Available any
Login &H4C Password | Execute Login correctly, commands execution is | time
enabled until Logout (*2)
1 After Logout, execute the Login command to start | Available any
Logout &H6C remote RS232 function. time
Logout during task execution causes an error. (*2)
‘G’ Execute the function of specified number(*3)(*11) | Auto ON
&H47 Function Example) Execute ‘main’ Ready ON
Start No. &H02&H47&H00&H03&H44 Error OFF
(1Byte) EStop OFF
Safeguard ON
Stop ‘Q’ Stop all tasks and commands Auto ON
&H51
Pause ‘P’ Pause all tasks (*4) | Auto ON
&HS50 Running ON
Continue ‘C Continue paused tasks Auto ON
&H43 Paused ON
Reset ‘R’ Clear emergency stop and error (*5) | Auto ON
&H52 Ready ON
‘M’ Robot Turn ON the robot motor (*6)(*7) | Auto ON
&H4D Ready ON
SetMotorsOn number
(1Byte) EStop OFF
Safeguard OFF
‘N’ Robot Turn OFF the robot motor (*7) | Auto ON
SetMotorsOff &H4E number Ready ON
(1Byte)
Y’ Robot Select the robot Auto ON
SetCurRobot &H59 number Ready ON
(1Byte)
‘y’ Acquire the current robot number Available any
GetCurRobot &H79 time
(*2)
‘H’ Move the arm to home position defined by user Auto ON
&H48 Ready ON
Home Error OFF
EStop OFF
Safeguard
OFF
‘1 1O bit No Acquire the specified I/O bit Available any
GetlO &H69 (2Byte) Example) Acquire the I/O bit 1 time
&H02&H69&H0001&HO03&H6B (*2)
‘T [1/0O bit Set the I/O specified bit Auto ON
&H49 No.] &HO1: Turn ON the bit Ready ON
SetlO (2Byte) &HO00: Turn OFF the bit
[value] Example) Turn ON the I/O bit 1
(1Byte) &H02&H49&H0001&HO01&HO03&H4A
‘b’ /O port Acquire the specified I/O port (8 bit) (*8) Available any
GetlOByte &H62 No. Example) Acquire the I/O port 1 time
(1Byte) &HO02&H62&H01&H03&H60 (*2)
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Input
Remote Send
Data Description Acceptance
Command command
Condition (*1)
‘B’ [I/O port Set the I/0O specified port (8 bit) (*8) | Auto ON
SetlOByte &H42 No.]J(1Byt | Example) Set &HOF to the I/O port 1 Ready ON
e)[value] &HO02&H42&HO01&HOF&HO03&H4F
(1Byte)
‘w’ 1/O word Acquire the specified I/O word port (16 bit) (*8) | Available any
GetlOWord &HT77 port No. Example) Acquire the I/O word port 1 time
(1Byte) &HO02&H77&H01&HO03&H75 (*2)
‘W’ [[/O word | Set the I/O specified word port (16 bit) (*8) | Auto ON
&HS57 port No.] Example) Set &HO10F to the I/O word port 1 Ready ON
SetlOWord (1Byte) &HO02&H57&H01&HO010F&HO03&HSB
[value]
(2Byte)
‘0’ Memory Acquire the specified memory 1/0 bit (*8) | Available any
GetMemIO &HO6F I/0O bit No. | Example) Acquire memory 1/O bit 1 time
(2Byte) &HO02&H6F&H0001&H03&H6D (*2)
‘o’ [Memory Set the I/O specified bit (*8) | Auto ON
&HA4F I/O bit &HO1: Turn ON the bit Ready ON
No.] &HO00: Turn OFF the bit
SetMemlO (2Byte) | Example) Turn ON the memory /O bit 1
[value] &H02&H4F&H0001&HO1&H03&H4C
(1Byte)
‘t Memory Acquire the specified memory I/O port (8 bit) (*8) | Available any
&H74 I/O port Example) Acquire the memory I/O port 1 time
GetMemlOByte No. &HO2&HT4&HO1 &HO3&HT6 (*2)
(1Byte)
‘T [Memory Set the I/O specified port (8 bit) (*8) | Auto ON
&H54 I/O port Example) Set &HOF to the memory I/O port 1 Ready ON
SetMemIOByte No.] &HO02&H54&H01 &HOF&HO03&HS59
(1Byte)
[value]
(1Byte)
o’ Memory Acquire the specified memory I/O word port (16 Available any
&H75 1/O word bit) (*8) | time (¥2)
GetMemlOWord port No. Example) Acquire the memory I/O word port 1
(1Byte) &H02&H75&H01&H03&H77
‘U’ [Memory Set the I/0 specified word port (16 bit) (*8) | Auto ON
&HS55 I/0 word Example) Set &HO10F to the memory 1/0 word Ready ON
port No.] port 1
SetMemlOWord (1Byte) | &HO02&HS55&H01&H010F&HO3&HS9
[value]
(1Byte)
v’ [Parameter | Acquire the value of backup (Global Preserve) Available any
&H76 name],(& | parameter (*8) | time (*2)
H2C) Example) Acquire the Global Integer g_Status
GetVariable [type] &HO02&H76&H67&HSF&HS53&HT74&H61&HT74
(1Byte) &H75&H73&H2C&H03&H03&H56
[Parameter | Acquire the value of backup (Global Preserve)
name] array parameter (*9)
(&H2C) Example) Acquire all of Global Integer
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Input
Remote Send
Data Description Acceptance
Command command
Condition (*1)
(Array g intArray(10)
element) &HO02&H76&H67&HSF&HO69&HOE&H74&H41
(&H20), &H72&H72&H61&H79&H2C
[Parameter | &H0000&H2C&H03&H2C&HO00A&HO03&H42E
type] Example) Acquire 10 elements from elements
(1Byte), (3,5,0) of Global Integer g_int3Array(10,10,10)
(&H20) &HO02&H76&H67&HSF&HO69&HOE&H74&H33
[Number &H41&HT72&H72&H61&H79&H2C
to acquire] | &H0003&H2C&HO0005&H2C&H0000&H2C&HO
(2Byte) 3&H2C&H000A&HO03&H77
‘v’ [Parameter | Set the value in the backup (Global Preserve) Auto ON
&HS56 name], parameter (*8) | Ready ON
(&H2C) Example) Set &HO to Global Integer g Status
SetVariable [value] &HO02&H56&H67&HSF&HS53&H74&H61&H 74
(type size) | &H75&H73&H2C&H0000&H2C&HO03&H03&H
(&H20C), S5A
[type]
(1Byte)
GetStatus ‘S’ Acquire the Controller state Available any
&HS53 time (*10)
‘X’ Execute the command (*10) (*11) | Auto ON
&HS58 Command Example) Execute ‘print here’ Ready ON
Execute string &HO02&H58&H22&H70&H72&H69&HO6E&HT74 | Error OFF
&H20&H68&H65&HT72&H65&H22&H03&H10 | EStop OFF
Safeguard OFF
Abort ‘A Abort the command execution (*10) Auto ON
&H41

(*1) The Controller state bit from GetStatus.

(*2) “Available any time” is applicable if the following conditions are met.

When “Remote Ethernet” is set as the control device, or,

“Remote Ethernet” is not set as the control device, but set to be used for monitoring.

(*3) Execute the function specified in the Main[Function No.].

Function Name Function No.
Main 0
Mainl 1
Main2 2
Main3 3
Main4 4
Main5 5
Main6 6
Main?7 7

(*4) Pause command is not available for “NoPause task” and “NoEmgAbort task”.
For the details, refer to the help or the section “Pause” in the EPSON RC+7.0 Language reference manual.

(*5) I/O output will be turned OFF and the robot parameter will be initialized.
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For the details, refer to the help or the section “Reser” in the EPSON RC+7.0 Language reference manual.

(*6) The robot parameter will be initialized.
For the details, refer to the help or the section “Motor” in the EPSON RC+7.0 Language reference manual.

(*7) When “0” is specified for the manipulator number, all the manipulator will be operated
If you wish to operate particular manipulator, specify the manipulator number (1 to 16) of the target
manipulators.

(*8) Parameter type

Parameter type Type value(1Byte)
Boolean &HO00
Byte &HO1
Double &HO02
Integer &HO3
Long &HO04
Real &HO05
String &HO06
UByte &HO7
Short &HO8
UShort &HO09
Int32 &HOA
Ulnt32 &HOB

For the backup parameters when the parameter name and type are same.

(*9)For the array element, specify an element you acquire as the following:

You need to specify an element when acquiring from the head of the array.

Specify the array element in 2Byte value.

1D array | Parameter name&H2C&H0000 Acquire from the head.

Parameter name, element number. Acquire from the specified
element number.

2D array | Parameter name Acquire from the head.
&H2C&H0000&H2C&HO0000
Parameter name, element number 1, element | Acquire from the specified
number 2 element number.

3D array | Parameter name Acquire from the head.
&H2C&H0000&H2C&H0000&H2C&H0000
Parameter name, element number 1, element | Acquire from the specified
number 2, element number 3 element number.

You cannot specify a string for the parameter type.
Available number to acquire is up to 100. If you specify a number over the number of array elements, you

have an error.
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(*10) Specify the command and parameters in the double quotation marks.

Command string to be executed and execution result string are restricted to 4060 bytes.
Robot motion command will be executed to the selected manipulator. Check which robot is selected by

using GetCurRobot before command execution.

Following commands are available while Execute is running.

Commands available while Execute is running

Remote Command

Abort

GetStatus

SetlO

SetlOByte

SetlOWord

SetMemlIO

SetMemIOByte

SetMemIOWord

When the commands specified in (SetlO, SetlOByte, SetlOWord, SetMemlO, SetMemIOByte,
SetMemIOWTrod) are the same and executed at the same time, the command executed later will result in
error. Make sure to check the execution result by using GetStatus after the execution of Execute
command and output command which the Execute command is being executed.

(*11) To execute commands of PCDaemon function, be sure to execute while the RC+ 7.0 is connected. If the

RC+ 7.0 is not connected, command execution will result in error.
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12.3.6 Monitoring command

When the remote RS232 control is not set as the control device but set to be used for
monitoring, following commands are only available to be executed.

Remote Command

Login

Logout

GetlO

GetlOByte

GetlOWord

GetMemIO

GetMemlIOByte

GetMemIOWord

GetVariable

GetStatus

GetCurRobot

12.3.7 Response

When the Controller receives the command correctly, the response in the following format
is shown in the executing command.

Response Format

ACK Command Data ETX BCC
1Byte 1Byte Variable 1Byte 1Byte
ACK : &H06
ETX : &HO03

BCC : Checksum of sent and received data

XOR value from the command to ETX per 1Byte

Command Format

Remote command that acquire #[Remote command],[0] terminator
the value
Except the following commands

GetCurRobot [ACK]’y’[Robot number] [ETX][BCC]

GetlO #GetlO,[0 | 1] terminator *1
GetMemlO #GetMemlO,[0 | 1] terminator *1
GetlOByte fe(r};tilrgi};te,[ Hex string (00 to FF) of Byte (8Bit)]
GetMemlIOByte #GetMemlOByte,[ Hex string (00 to FF) of Byte
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Command Format

(8Bit)] terminator

#GetlOWord,[ Hex string (0000 to FFFF) of Word

GetlOWord (16Bit)] terminator

#GetMemIOWord,[ Hex string (0000 to FFFF) of
GetlOMemWord Word (16Bit)] terminator
GetVariable # GetVariable,[Parameter value] terminator

GetVariable (in case of array)

# GetVariable,[ Parameter value 1],[ Parameter
value 2],...,terminator *4

#GetStatus,[Status],[Error, Warning code] tenimator

GetStatus Example) #GetStatus,aaaaaaaaaa,bbbb
*2 *3
If the value is returned as a result of command
Execute execution

#Execute,”’[Execution result]” terminator

*1  [0]1]/Obit ON: 1/ OFF: 0

*2  Status

In the example above, 10 digits “aaaaaaaaaa” is for the following 10 flags.
Teach/Auto/Warning/SError/Safeguard/EStop/Error/Paused/Running/Ready
1 is ON /0 is OFF

If Teach and Auto are ON, it is 1100000000.

*3  Error / Warning code
It is indicated in 4 digits. If there is no error and warning, it is 0000.

e.g.)1: #GetStatus,0100000001,0000
The bits for Auto and Ready us ON (1).
This means that AutoMode is ON and be in Ready state. Command execution is
enabled.

e.g.)2: #GetStatus,0110000010,0517
This means the warning occurs during the operation. Take appropriate action for
the warning code. (In this case, warning code is 0517)

Flag Contents

Test Turn ON in the TEST mode

Teach Turn ON in the TEACH mode

Auto Turn ON in the remote input acceptance condition
Turn ON in the warning condition

Warnig Task can be executed as usual even a warning condition. However, take
action for the warning as soon as possible.
Turn ON in the serious error condition

SError When a serious error occurs, Reboot the Controller to recover from the
error condition. “Reset input” is not available.

Safeguard | Turn ON with safety door open

EStop Turn ON in the emergency condition
Turn ON in the error condition

Error . .
Use “Reset input” to recover from the error condition.

Paused Turn ON with paused task

Running Turn ON with task executing .
Turn OFF when “Paused output” is ON

Ready Turn ON with the Controller completed the startup and no task executing
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*4 It returns values of specified number in the Number to acquire.
Error response

When the Controller cannot receive the remote command correctly, the error response is
shown in the following format.

Format: ![Remote command],[Error code] terminator

Error code Contents
10 Remote command does not begin with §
11 Remote command is wrong
Login is not executed
12 Remote command format is wrong
13 Login command password is wrong
14

Specified number to acquire is out of range
(Less than 1 or more than 100)
Number to acquire is omitted

Specified a string parameter

15 Parameter is not existed
Dimension of parameter is wrong
Element out of range is called
19 Request time out
20 Controller is not ready
21 Cannot execute since the Execute is running
99 System error

Communication error
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12.3.8 Response timing of Remote Ethernet control

Communication sequence

RS-232C
RemoteController
Port zz

DOEOT

@Login

(®Response

180Controller
Port xx

A

(@Command request

(®Response

A 4

A

®Logout

(DResponse

\ 4

A
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Request from the
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only available
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13. RS-232C Communications

The RC700controller supports:

Windows part : Standard RS-232C port x 2
(Standard: Port 1001 only, High-speed: Port 1001, 1002)
Windows part : RS-232C port installed on the PC x 8 maximum

Expanded RS-232C : Option RS-232C port x 8 maximum (4 ports per board)

For instructions on how to install RS-232C boards, refer to the RC700 Robot Controller
manual.

13.1 RS-232C Software Configuration
To configure a standard RS-232C port
1. Select [System Configuration] from the [Setup] menu and open the dialog box.

L System Configuration

1 RS232 Port 1001

=- Controller Close
Gieneral ===
PG Port. | Mone  » |
Configuration [linaten A L:
Freferences TR S
Simulator Baud Rate: | 9600 | Parity: |Mone w|
[#- Robots - o
Inputs / Qutputs s = |
& Remote Control Uats Bt I.8 28| Stop Bits: |1 i
= PG Terminator: |CGRLF 1w |
Part 1001 e
- R3232 -
&}_-Fép JIP Hardware Flow: [None |
- Security -
- Vision Software Flowe | Mone s
Timeout: rU___' zeconds

Select [Controller]-[RS-232C]-[PC] from the tree on the left.
Set the [Enabled] check box.

Change the settings as desired.

Click <Apply> to save the new settings.

Click <Close>.

AN

NOTE  If several ports are used for communication at one time with more than a 19200 baud rate,
error 2929 or 2922 may occur. In this case, select a lower baud rate or avoid using several

ports at one time.
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NOTE

To configure an option RS-232C port

1. Select [System Configuration] from the [Setup] menu and open the dialog box.

U System Configuration

- Startup
= Contraller
General
Configuration
- Preferences
- Simulatar
#- Fobots

[+ Remote Control
= R3232
@ PG
= Rs232
Port 2
Fart 3
w TGP £ IP
[ Security
[ Vigion

Thputs / Outputs

R5232 Port 1

Baud Rate: | 9600 vi Parity: |N0ne |
Data Bite: |8 v Stop Bits: |1 w
T — : Defaults
Terminator: | CRLF |+ |
Hardware Flow: [ Mare v
Software Flow: i_None ;_i
Timeout: {U__i seconds

2. Select the [Controller]-[RS-232C]-[RS-232C] from the tree on the left.

If no RS-232C boards have been installed on the controller, you will not see the
corresponding ports in the tree.

S AW

Select a port to configure.

Change the settings as desired.

Click <Apply> to save the new settings.
Click <Close>.

13.2 RS-232C Commands

The following is a list of all of the commands associated with RS-232C communications.
For details, please see the online help or SPEL" Language Reference Manual.

OpenCom
ChkCom

CloseCom

SetCom

Print #
Input #
Line Input #
Read #
ReadBin #
Write #
WriteBin #

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1

Opens a communications port.

Returns port status: the number of bytes waiting to be read or error
condition.

Closes a communications port.

Sets communications port parameters at runtime or from the
Command window.

Sends characters out of the port.

Receives characters from the port into one or more variables.
Receives one line characters from the port into one string variable.
Receives one or more characters from the port into one string variable.
Receives one or more bytes from the port.

Sends characters out of the port.

Sends one or more bytes out of the port.
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14. TCP/IP Communications

EPSON RC+ 7.0 supports 16 TCP/IP ports that allow peer to peer communications.

This chapter contains instructions on using TCP/IP, including IP addresses of LAN-1 port
and Windows TCP/IP configuration.

For details, refer to RC700 Controller manual: Setup & Operation 6. LAN (Ethernet

f B LAN-2 is not available for pear to pear communications of EPSON RC+ 7.0.
Communication) Port.

CAUTION

14.1 TCP/IP Setup

Before you can use TCP/IP communications between PCs and controllers, you must
configure your network. The following sections describe basic network configuration.

14.1.1 Ethernet Hardware

The RC700 controller includes a built in Ethernet interface with an RJ45 connector
accessible from the controller rear panel. It supports 10BaseT (10 Mbps) and 10BaseTX
(100 Mbps).

Your PC will need a 10BaseT 10/100 adapter to communicate with an RC700 controller
via Ethernet.

14.1.2 IP Addresses

The controller has a fixed IP address that you can configure from EPSON RC+ 7.0. To
configure the IP address, mask, and gateway for the controller, refer to 5.7/2.1 [System
Configuration] Command (Setup Menu).

The following table shows a typical IP address configuration.

Controller 2 PC2
LAN-1 LAN
Ethernet
LAN LAN-1 |
PC1 Controller 1

Host Name | IP Address | Subnet | Subnet Mask
PC1 192.168.0.1 | 192.168.0 | 255.255.255.0
PC2 192.168.0.2 | 192.168.0 | 255.255.255.0

Controllerl | 192.168.0.3 | 192.168.0 | 255.255.255.0

Controller2 | 192.168.0.4 | 192.168.0 | 255.255.255.0

In this example, the network address (subnet) is 192.168.0. With a subnet mask of
255.255.255.0, there can be 254 hosts on this subnet (0 and 255 cannot be used).

Refer to the Microsoft Windows operating system manual for instructions on setting the
PC IP address.
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14.1.3 IP Gateway

If you are connecting PCs and controllers on different networks, you will need to route
traffic between the networks using one or more routers. Each device communicating via
Ethernet will need to have their default gateway address set to the address of the router for
its subnet.

To configure the gateway address for the controller, refer to 5.12.1 [System Configuration]
Command (Setup Menu).

14.1.4 Testing Windows TCP/IP setup

Use the ping command from a Command Window to test communications.
First, do a loopback test to check if you can ping your own address by using the local IP
address:

C:\>ping 127.0.0.1

Pinging 127.0.0.1 with 32 bytes of data:

Reply from 127.0.0.1: bytes=32 time<lOms TTL=128
Reply from 127.0.0.1: bytes=32 time<lOms TTL=128
Reply from 127.0.0.1: bytes=32 time<lOms TTL=128
Reply from 127.0.0.1: bytes=32 time<lOms TTL=128
C:\>

Ping your PC’s IP address:
C:\>ping 192.168.0.1
Pinging 192.168.0.1 with 32 bytes of data:
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Reply from 192.168.0.1: bytes=32 time<lOms TTL=128
Reply from 192.168.0.1: bytes=32 time<lOms TTL=128
Reply from 192.168.0.1: bytes=32 time<lOms TTL=128
Reply from 192.168.0.1: bytes=32 time<lOms TTL=128
C:\>

Now ping controller on the network. :
C:\>ping 192.168.0.3
Pinging pc2 [192.168.0.3] with 32 bytes of data:
Reply from 192.168.0.3: bytes=32 time<lOms TTL=128
Reply from 192.168.0.3: bytes=32 time<lOms TTL=128
Reply from 192.168.0.3: bytes=32 time<lOms TTL=128
Reply from 192.168.0.3: bytes=32 time<lOms TTL=128
C:\>
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14.2 TCP/IP Software Configuration

You can configure TCP/IP settings for the controller in a SPEL" program using the SetNet
command. You can also configure settings from the [TCP/IP] tab on the [Setup]-[System
Configuration] dialog.

e System Gonfiguration

si TGP £ IF Port 201
- Fobots B
Thputs / Qutputs
- Femote Control
- R5232
=2- TGP A IP
Paort 201
Faort 202 R
Port 203 TGR/IF Port 2000 }
Port 208 e
EE;: Sgg Terminator: i GRLF w 1
Fart 207
Port 208 Timeout: ] ! seconds
Port 209 ‘
Faort 210
Part 211
Fort 212
Faort 213
Port 214
Fort 215
Faort 216 w

IP Address: |

To configure a TCP/IP port

1. Select the TCP/IP port you want to configure from [Setup]-[System Configuration]-
[Controller]-[TCP/IP].

2. Enter the IP address for the controller or PC that you want this controller to
communicate with.

The controller does not support DNS, so you must specify an IP address for the host
you are communicating with. You cannot specify a name for the host.

3. Enter the TCP/IP port number. This must be the same port number that is used on the
host device. It must be different from any of the other TCP/IP port numbers used for
the other TCP/IP ports.

4. Change the other settings as desired.

5. Click <Apply> to save the new settings and click <Close>.

14.3 TCP/IP Commands

Here is a list of all of the commands associated with TCP/IP communications. For details,
please see the online help or SPEL" Language Reference Manual.

OpenNet Opens a TCP/IP port.

ChkNet Returns port status: the number of bytes waiting to be read or error
condition.

CloseNet Closes a TCP/IP port.

SetNet Sets communications port parameters at runtime or from the
Command window.

Print # Sends characters out of the port.

Input # Receives characters from the port into one or more variables.

Line Input # Receives one line characters from the port into one string variable.

Read # Receives one or more characters from the port into one string variable.

ReadBin # Receives one or more bytes from the port.

Write # Sends characters out of the port.

WriteBin # Sends one or more bytes out of the port.
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15. Securit
15.1 Overview

The EPSON RC+ Security Option allows you to manage EPSON RC+ 7.0 users and also
monitor usage.

When the Security Option is activated, administrators can add groups and users. Each
group can have one or more rights associated with it. For example, you can create a group
called Maintenance that has rights to edit robot points, use Jog & Teach, and enable you to
use the Command Window. When a user attempts to do something that he/she does not
have a right for, a message “Permission denied” will be displayed.

Each login session is recorded in a Microsoft Access compatible data base. Security Log
Viewer is included that allows you to view each session’s activity.

User can login to EPSON RC+ with a name and password. Optionally, EPSON RC+ can
use the Windows user name to log in automatically.

15.2 Installation

Your RC700 controller must have the Security Option enabled. You can enable the option
by calling your distributor and purchasing the Security Option. Refer to Installing EPSON
RC+ Options for details.

Normally this is installed at the factory if the Security Option is purchased with the system.

15.3 Security Configuration

EPSON RC+ 7.0 requires a path for security files. If you have more than one system on a
network, it is recommended that you setup the security files path for all systems to store
the security logs in a server on the network.

To administer EPSON RC+ 7.0 security:
1. Start EPSON RC+ 7.0.
2. Select [Setup]-[System Configuration].

3. Click on the [Security] tree.
If the [Security] tree is not displayed, check your software key.

4. On the [General] tree, type in the path for your security files or click the <Browse>
button.

5. Click on the [Users] tree.

6. For each user on your system, click <New> button.
Each new user belongs to the Guest group by default. Click in the group field, then
click the dropdown button to select the desired group.
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General Tab

This tab allows you to configure the general security settings.
It will be disabled if the Security Option is not activated.

I System Gonfiguration

2 Startup General

—. Controller
Gieneral
Configuration

Preferences [[] Security Enabled

Simulator
- Robots & Automatic login uging current Windows
Inputz # Qutputs user name
- Remote Contraol
- RS232 Security Data Path:
- TGP /TP
|C:¥EpsonRC?U¥security

- Wizian

Automatic log in using current Windows user name

Check this box if you want EPSON RC+ 7.0 to use the current Windows login ID. When
the Security Option is active, you will not see a login dialog when EPSON RC+ starts,
unless EPSON RC+ cannot find the user in the Security system.

Security data path

This is the path where security files will be stored.

This path should be protected with Windows security rights so that only Administrators
can delete the files in this path. All other EPSON RC+ users should have only read rights
to the files in this path.

User Page

This page allows you to add and remove EPSON RC+ 7.0 users.

Two users are permanent: Administrator and Guest. Only the passwords can be changed
for these users. You should always use a password for the Administrator, though no
password is set at shipment time.

e System Gonfiguration

Security User: Administrator

Glose

- Startup
= Cantroller
Gieneral
Configuration -
Preferences Lzer Name: | Admine r |
Simulator
[#- Robots ! P '
i Thputs  Qutputs Login I0:  |Admin |
[#- Remote Contral
- R3232
@ TGP /TP
(= Security
Gieneral
= Uzers

-
Pazzword |

Group:

Gest
[+ Groups
- Wizion

To add a user
1. Click the <Add> button.
2. A new user will be added to the tree.
3. Click the [Group] tree for the new user.
4. Click the dropdown button and select the group for the user.
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To delete a user
1. Click the [User] you want to delete in the tree.
2. Click the <Delete> button.

3. A confirmation message to delete the user will appear.

To change a user’s group
1. Click the [Group] dropdown for the user you want to change.
2. Click a dropdown button in the field and select a new group.
Editing Name, Login ID, and Password
1. Click a [User] you want to change.
2. Edit the field. All fields are not case sensitive.

Group Page

This page allows you to configure user groups. Every EPSON RC+ 7.0 user must belong

to a group.

Two groups cannot be deleted or modified: Administrators and Guests. Administrators

have full rights, and Guests have no rights.

U System Configuration

- e 1 Security Group: Adminiztrators
oze
= Gontroller
Gieneral
Configuration D
Freferences Group: |/
Simulatar
- Robatz Rights:
- Inputs / Cutputs :i_bhanga memary L0 &
) Remate Gontrol |[¥] Chanee robot parameters |
- RiaZaz \[#] Configure options
i @ TGP /IP ? Configure security
[ Security |[¥] Configure system
i Gieneral |[¥] Delete audit records
[ Users |[] Edit GUI Builder
\[¥] Edit points
|[¥] Edit programs |
gy |[#] Edit project
[ Vigian |[¥] Edit vigion
|[¥] Jogging |

To add a group

1. Click the <Add> button.

2. Type in a name for the group.

3. Click the <Apply> button.
To delete a group

1. Select the group you want to delete.

2. Click the <Delete> button.

3. A confirmation message to delete the group will appear.
To change rights for groups

1. Select the group you want to change rights for.
Note that you cannot change rights for Administrators and Guests.

2. To add a right, set the checkbox(es) for the desired rights in the [Rights] checkbox list.

3. To remove rights, clear the checkbox(es) for the rights you want to remove in the

[Right] checkbox list.
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Group Rights

The list below shows the rights that are available for user groups. Administrators have full

rights, and Guests have no rights.

Right

Description

Configure options

Use Command Window

Configure system
Jog

Check security log
Delete security log

Teach points

Edit vision

Edit programs

Edit projects

Edit points

Change memory /O

Change robot parameter

Output port ON

Users can change option settings in [Setup]-[Options].

Users can open the command window and execute
commands.

Users can configure the entire EPSON RC+ system.
Users can open the [Jog & Teach] dialog and jog a robot.
Users can see security logs.

Users can delete security logs in [Tools]-[Audit Viewer].

Users can teach points and delete points from the Jog &
Teach dialog.

Users can edit vision parameters.
Users can edit program.

Users can edit projects.

Users can change points.

Users can turn ON/OFF memory /O bits.

Users can open the [Robot Manager] dialog and change the

settings.

Users can turn ON/OFF outputs.
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15. Security

15.4 Security Audit Viewer

When the Security Option is enabled, EPSON RC+ 7.0 will keep track of who logs into the

system and actions performed.

Activity is stored to the security data path in the Microsoft Access compatible data base

format.

To view the security logs, select [Audit Viewer] from the [Tools] menu.

Audit Viewer

Filters
User Name: Computer: Project: Total Time:
w o o 9 [
From To
| 5re6/2009 RS ~|
Audit Log
Log In Time Log Out Time User Computer Froject Action: a,
8/26/2009 08:25:22 8/26/2003 08:42:03 Administrator SEIKO- demol Programm kain.p B
IFBFE3ACI
8/26/2008 08:20:40  B/26/2009 08:26:12 Admiristrator SEIKO- demol Wision verd
SFBFE3AC3
8/26/2009 08:15:15 8/26/2009 08:20:30 Adrainistrator SEIKO- demol Programm Main.p
9FBFE3ACI
8/26/2009 07.50:04  8/26/2009 08:15:02 Adrinistrator SEIRD- demal
IFBFE3ACI
8/26/2009 07:47:16 Adrainistrator SEIKO- demol Changed
IFBFE3ACI
8/26/2009 07:18:34 Adrainistrator SEIKO- demol Changed
SFBFE3ACE el
< | >

15.5 SPEL" Security Command

Here are the SPEL" commands that are enabled with the Security Option. For details,
please see the EPSON RC+ 7.0 Online Help or SPEL+ Language Reference manual.

Command

Description

LogIn Function

GetCurrentUser$ Function

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1

Logs in the application as another user at runtime.
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16. Conveyor Tracking
16.1 Overview

322

Conveyor Tracking is a process in which a robot picks up parts from a stationary or
moving conveyor that are found by a vision system or sensor.

The EPSON RC+ 7.0 Conveyor Tracking option supports both tracking and indexed
conveyor systems.

e Tracking conveyor system
Conveyor moves constantly. Vision system or sensor system finds the parts on it and
robot picks them up as they move. During tracking, the robot can move along with
the part as it picks up parts.

e Indexed conveyor system
Conveyor moves a specified distance and then stops. The vision system finds the
parts and robot picks up each part. After finding and picking up all parts, the
conveyor moves again.

A total of 16 physical conveyors can be defined on each system. A physical conveyor has
one encoder whose signals are received by an encoder board.

Up to 16 logical conveyors can be defined in each project. To define a logical conveyor,
set a conveyor number, a robot number, encoder number and select vision or sensor.

Multiple conveyors are supported.
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16. Conveyor Tracking

The Conveyor Tracking option is available for straight conveyors and circular conveyors,
as shown in the figures below. These conveyors have different calibration and
programming methods. For details, refer to /6.1 Vision Conveyors and 16.12 Sensor

Conveyors.

Camera Robot

J,Qj/

(/o

\ Straight conveyor

D N
7T \

)

O

Straight conveyor tracking system

Camera

Robot

/

* [

Part

Circular conveyor tracking system
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16. Conveyor Tracking

16.2 Conveyor Tracking Processes

Tracking conveyor system
1. Vision system or sensor system finds the parts on a continuously moving conveyor.

2. Robot picks up the parts on the conveyor as they move.

Camera Robot
A G
\ | /

\E@\ < Conveyor
Part

Fig 2.1 Tracking Conveyor System

Indexed conveyor system

1. Conveyor moves a specified distance.

2. Vision system or sensor system finds the parts on the conveyor when it stops.
3. Robot picks up the parts found by vision system.
4

After finding and picking up all parts, conveyor moves by the specified distance
again.

Camera Robot
: /

| )

g\ Conveyor
% Part

. ,
Index distance

Fig 2.2 Indexed Conveyor System
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16.3 Hardware Installation

To use conveyor tracking, you must install encoders for each physical conveyor on the
system. Each encoder is wired to a single channel on a PG (Pulse Generator) board. Each
board can accommodate up to 4 encoders. A trigger input is also provided for each
encoder to latch position, such as when used with a strobed vision camera.

PG board specifications
The table below shows the specification for the PG board.

Board Name H756

Compatible Controller RC700

Board Extension Capability 4 boards maximum

Encoder channels 4 channels / board

Encoder Type ABZ phase differential input (RS-422 line receiver)
Input Pulse Rate Max. 5 MPPS

Input Signal Conveyor pulse latch input

Set the DIP switch according the board number.
(See DIP Switch Settings later in this chapter).

connector DXI10A - 100S (Hirose Electric Co.,Ltd.)
Power Supply 24V +2V 200mA or under

Board Address

The following encoder models have been tested:
OMRON E6B2-CWZ1X
TAMAGAWA TS5312N512-2000C/T
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The figure below shows the layout of the PG board.

X 3 A
Yy O
CN2 o _J
CN1
3
S1 S2 S3
o |11 il
D —
© ]
CN3
| | 7 A4
| |
P 134 R
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16. Conveyor Tracking

DIP switch settings

The board address is set by DIP switch (S2, S3) on the PG Board according to the board
number, as shown in the following table.

S2 S3

Board # | Address 1 2 3 4 1 2 3 4
(A15) | (A14) | (A13) | (A12) | (A11) | (A10) | (A9) | (A8)

1100h OFF | OFF | OFF ON OFF OFF | OFF | ON

1200h OFF | OFF | OFF ON OFF OFF ON | OFF

1300h OFF | OFF | OFF ON OFF OFF ON | ON

AW [N ==

1400h OFF | OFF | OFF ON OFF ON OFF | OFF

If you purchased the PG board separately, place the attached Board No. Label sticker on
the board panel prior to installation of the board in the Control Unit and keep a written
record of the address setting and the board number.

If you have purchased the PG Board with the Control Unit, the board address has been set
properly before shipment and further settings should not be necessary.

Jumper settings

The jumpers are reserved and should not be changed.

Rotary switch settings
The rotary switch S1 is reserved and should not be changed.

S1 : Position of 1

Signal Connections

The table below lists the connectors on the PG board and the compatible connectors for
wiring:

DXA10A-100S

Receptacle on the Board (manufacturer: Hirose Electric Co.,Ltd.)

Individually pressed-in type || D2c20-100P (for AWG#30)
yp YP€ | DX30A-100P (for AWGH28)
Wiring Plug . DX31-100P (for AWGH#30)
Connectors Pressed-in-as-a-whole type DX31A-100P (for AWGH#28)
Soldered type DX40-100P
Connector for Wiring to the Cover DX-100-CV1
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16. Conveyor Tracking

Signal Assignments: PG board connector (DX10A-100S)

The signals on the PG board connector are assigned as shown in the table below.

328

Pin | Dir | Signal Description Pin | Dir | Signal Description

1 - - Not used 51 - - Not used

2 - - Not used 52 - - Not used

3 - - Not used 53 - - Not used

4 - - Not used 54 - - Not used

5 - - Not used 55 - - Not used

6 - - Not used 56 - - Not used

7 - - Not used 57 - - Not used

8 - - Not used 58 - - Not used

9 - - Not used 59 - - Not used

10 [In TRGI Trigger input for Counterl | 60 | - - Not used

11 In TRG2 Trigger input for Counter2 | 61 - - Not used

12 [ In TRG3 Trigger input for Counter3 | 62 | - - Not used

13 [In TRG4 Trigger input for Counter4 | 63 | - - Not used
External power supply for EXTV | External power suppl

14 | In EXTV Input Cil‘(ilit oY 64 | In GND GND forr;nput cirggity
External power supply for EXTV | External power suppl

15 | ln EXTV Input Cil‘(ilit oY 65 |In GND GND forr;nput cirggity

16 - - Not used 66 - - Not used

17 - - Not used 67 - - Not used

18 - - Not used 68 - - Not used

19 - - Not used 69 - - Not used

20 - - Not used 70 - - Not used

21 - - Not used 71 - - Not used

22 - - Not used 72 - - Not used

23 - - Not used 73 - - Not used

24 - - Not used 74 - - Not used

25 | YAl Phase +A signal for 75 | In +A3 Phase +A signal for
Counter 1 Counter 3

26 |1n _Al Phase —A signal for 76 | In A3 Phase —A signal for
Counter 1 Counter 3

27 | 4Bl Phase +B signal for 77 | B3 Phase +B signal for
Counter 1 Counter 3

28 | 1n _B1 Phase —B signal for 78 | In B3 Phase —B signal for
Counter 1 Counter 3

29 | 471 Phase +Z signal for 79 | In 473 Phase +Z signal for
Counterl Counter 3

30 |1n 71 Phase —Z signal for 80 | In _73 Phase —Z signal for
Counter 1 Counter 3

31 - - Not used 81 - - Not used

32 - - Not used 82 - - Not used

33 - - Not used 83 - - Not used

34 - - Not used 84 - - Not used

35 - - Not used 85 - - Not used

36 - - Not used 86 - - Not used

37 - - Not used 87 - - Not used

38 - - Not used 88 - - Not used

39 - - Not used 89 - - Not used

40 - - Not used 90 - - Not used

a1 |m | +a2 Phase +A signal for 91 | |+A4 Phase +A signal for
Counter 2 Counter 4
Phase —A signal for Phase —A signal for

42 |In 1 -A2 Counter 2 ¢ 92 |In | -Ad Counter 4 ¢

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1




16. Conveyor Tracking

Pin | Dir | Signal Description Pin | Dir | Signal Description
43 | B2 Phase +B signal for 93 | 1n B4 Phase +B signal for
Counter 2 Counter 4
Phase —B signal for Phase —B signal for
44 | In | -B2 Counter 2 %4 |In | -B4 Counter4
45 | n 72 Phase +Z signal for 95 | In 74 Phase +Z signal for
Counter 2 Counter 4
Phase —Z signal for Phase —Z signal for
46 | In |22 Counter 2 % |In | -z4 Counter 4
47 | - - Not used 97 |- - Not used
48 | - - Not used 98 |- - Not used
49 |- - Not used 99 |- - Not used
50 |- GND GND 100 | - GND GND

Pin # 25 ~ 30,41 ~ 46,75 ~ 80, 91 ~ 96
Connect the pin numbers shown above with encoder output (+A, —A, +B, -B, +Z, 7).
Pins #10 ~13

When the conveyor pulse is latched by external signal, connect the pin numbers
shown above with latch signal. Exactly when the signal is turned OFF to ON, the
encoder pulse is latched.

Pins # 14, 15, 64 and 65

When using the pin # 10 ~ 13, connect external power with the pin numbers shown

above.

When not using the pin # 10 ~ 13, it is not necessary to connect external power with

the pin numbers shown above.
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Signal Assignments: PG board connector terminal block 1

The signals on the PG board connector terminal block #1 are assigned as shown in the
table below. The pin numbers in parentheses are the pins on the PG board connector.

Pin Signal Description Pin Signal Description

1(16) |- Not used 26 (32) - Not used

2(17) |- Not used 27 (33) - Not used

3(18) |- Not used 28 (34) - Not used

4(19) |- Not used 29 (35) - Not used

520) |- Not used 30 (36) - Not used

6(21) |- Not used 31 (37) - Not used

722) |- Not used 32 (38) - Not used

8(23) |- Not used 33 (39) - Not used

9(24) |- Not used 34 (40) - Not used

10 (25) | +Al Phase +A signal for 35(41) |+A2 | Phase +A signal for Counter 2
Counter 1

1126) | -Al gl(‘)?fnete‘rAl signal for | 3542y | _A2 | Phase A signal for Counter 2

1227) | +BI Phase +B signal for | 37 43y | 1g> | Phase +B signal for Counter 2
Counter 1

13 (28) | -B1 gl(l)?lsnet;gl signal for 38 (44) -B2 Phase —B signal for Counter 2

14 (29) | +z1 Phase +Z signal for 39 45) | +22 Phase +Z signal for Counter 2
Counter |

15 (30) | -Z1 gl(l)?lsne&:rzl signal for 40 (46) 72 Phase —Z signal for Counter 2

16 (31) | - Not used 41 (47) - Not used

17 (48) | - Not used 42 (49) - Not used

18(9) | - Not used 43 (50) GND Ground

19 (60) | - Not used 44 (61) - Not used

20 (10) | TRG1 (T:Z‘fﬁgr‘?pm for 45(11) | TRG2 | Trigger input for Counter 2

21 (1) | - Not used 46 (5) - Not used

22(2) |- Not used 47 (6) - Not used

23(3) |- Not used 48 (7) - Not used

24 (4) | - Not used 49 (8) - Not used

EXTV
25(14) | EXTV External power supply | 50 (64) GND External power supply ground
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Signal Assignments: PG board connector terminal block 2

The signals on the PG board connector terminal block #2 are assigned as shown in the
table below. The pin numbers in parentheses are the pins on the PG board connector.

Pin Signal Description Pin Signal Description
1(66) |- Not used 26 (82) |- Not used
2(67) |- Not used 27 (83) | - Not used
3(68) |- Not used 28 (84) | - Not used
4(69) |- Not used 29 (85) | - Not used
5(70) | - Not used 30 (86) | - Not used
6(71) | - Not used 31(87) |- Not used
7(72) | - Not used 32 (88) | - Not used
8(73) | - Not used 33(89) |- Not used
9(74) | - Not used 34 (90) | - Not used
10 (75) | +A3 gﬁft;ﬁ signal for 35(91) |+A4 | Phase +A signal for Counter 4
11(76) | —A3 I(’:}(‘)‘j‘fnet;r‘g signal for 36(92) | -A4 | Phase —A signal for Counter 4
12 (77) | +B3 Iégisri;% signal for 37(93) | +B4 Phase +B signal for Counter 4
13 (78) | -B3 I(’jlcl)?lsnete_r% signal for 38(94) |-B4 Phase —B signal for Counter 4
14 (79) | +Z3 Ig(l)isni;zg) signal for 39(95) | +Z4 Phase +Z signal for Counter 4
15 (80) | —z3 E};‘j‘fnet;é“gnal for 40(96) | -74 | Phase ~Z signal for Counter 4
16 (81) | - Not used 41097) |- Not used
17(98) | - Not used 42(99) |- Not used
18 (59) | - Not used 43 (100) | GND Ground
19 (62) | - Not used 44 (63) | - Not used
20 (12) | TRG3 g)‘ﬁfgr‘gp“t for 45(13) | TRG4 | Trigger input for Counter 4
21 (51 | - Not used 46 (55) |- Not used
22 (52) | - Not used 47 (56) | - Not used
23 (53) | - Not used 48 (57) | - Not used
24 (54) | - Not used 49 (58) | - Not used
25 (15) | EXTV External power supply | 50 (65) E}IEIEV External power supply ground
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Encoder Input Circuit

ON : 2.5mA or over

_I OFF :0.8mA or under
EXTV |
= External power supply:
. +24V
E'_l TRIG T

—

6.8 kQ

o

[Board] [Drive]

Line driver RS422
+5V 7’7_% +A B Z compliant and connection

<= OOC S
26C32 A 26C31
-A,B,Z I 4
equivalent equivalent
+5V

[Board] [Driver]
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16.4 System Structure

Structure of Vision Conveyor Tracking System

The structure of a vision conveyor tracking system is shown in the figures below.

For this system, you need to set the same timing for the vision system to search for parts on
the conveyor and for the encoder on the conveyor to latch position. To set the same timing,
use the asynchronous reset mode in the vision system (if you don’t use asynchronous reset
mode, the timing of image acquisition is different from the encoder latch timing and the
pickup precision will decrease).

Asynchronous reset mode allows the camera to acquire an image at the moment of trigger
input and transfers the image to the vision sequence.

This section inputs the trigger using /O and shows the wiring example using a frame
grabber camera in the vision system.

RC700

PG 1o Vision

I I

Camera power

Camera ,3 Robot

Encoder

0q

¢= Parts )

£ =1
Conveyor

Vision Conveyor Tracking Overview (using a software trigger)

RC700

PG J o] VisiorJ

Encoder

Vision Conveyor Tracking Overview (using a hardware trigger)
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Structure of Sensor Conveyor Tracking System

The structure of Sensor Conveyor Tracking System is shown in the figure below. This system
uses a hardware trigger. The hardware trigger signals the counter trigger input on the PG board

and latches the encoder on the conveyor using the signals from the sensor or 1/0O.

RC700

PG
Board

Encoder .

Conveyor

Sensor Conveyor Tracking Overview

Wiring of PG Board

The following describes the procedures to connect the encoder to the Axis #1 and to use
the hardware trigger.

(1) Encoder wiring
Connect the encoder output +A, —A, +B, —B, +Z, —Z to pins 25 to 30.

(2) Hardware trigger wiring
Connect pin 14 and I/O (Out). For sensor conveyor tracking, connect pin 14 to the
sensor trigger.
Connect the 24V external power supply to the pin 14 and 64 .

’\g - The pin number indicates the number on the PG board connector.

- The hardware trigger latches the encoder pulse when the signal turns from OFF to ON.

- When you use vision conveyor tracking, the software trigger is available in stead of the
hardware trigger.
When you use a software trigger, you need only the encoder wiring with the PG board
and use the Cnv_Trigger command in the SPEL+ program. For the command usage,
refer to the sample program.

- The software trigger uses the Cnv_Trigger command and latches the encoder on the
conveyor.
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16.5 Conveyor Encoder Configuration

Before you can create any conveyors in a project, you must first add conveyor encoders to
the system. Each physical conveyor must have an encoder.

First, you must install one PG board for every four encoders in the PC Control Unit and
wire the encoders to the board(s). Please refer to the Hardware Installation section of this
chapter for details.

To define system encoders in EPSON RC+, select [Setup]-[System Configuration] and
select the [Conveyor Encoders].

I System Configuration

Startup Caonveyor Encoders

o
SPEL Controller Board

Drive Units
Fiobaots

Inputs ¢ Outputs
Femate Contral
R5z32 Encoder # = PG Board # Channel #
TCRP /1P

Conveyar Encoders Add
Security
ision

Click the <Add> button to add an encoder. Encoders are added in the order of Axis
number.

You can delete the last encoder in the list. Select it, then click the <Delete> button.
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16.6 Verifying New Encoder Operation

After wiring one or more new encoders and adding them to RC+ (as described in the
previous section), follow these steps to verify operation.

1. Start RC+.
2. Create a new project called “TestCnv”.

3. Create a conveyor by reference to the previous section.
Conveyor 1: Encoder
Type : Sensor

Make sure to perform the calibration, otherwise the conveyor tracking system cannot

work properly. When you only check the encoder operation, it is not necessary to
calibrate the conveyors.

Gonveyor Tracking

= Conveyars Conveyor 1: General

= Sonveyaor 1
Geers Nme:
Freferences
" Bobot &
Encoder #
Type () Mision (%) Senzor
Iotion (&) Straight O Gircular
Orientation: i
O Level @) Tilted

Downstream Conveyor: | Mone

Calibrated: Mo

4. Now you can use the Cnv_Pulse function to read pulses from Encoder 1 from a
program or from the monitor window.

For example, execute this print statement from the monitor window to read the pulses from
encoder 1. Then move the conveyor and execute the command again.

>print cnv_pulse (1)
You can also use a simple program as shown below. Start the program and move the
conveyor. When the conveyor starts moving, the value of Cnv_Pulse will be changed.

Function main

Do
Print Cnv_Pulse (1)
Wait .5
Loop
Fend
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16.7 Conveyor Tracking Commands

All Conveyor Tracking commands begin with the same prefix: "Cnv_". Here is a list of all
of the commands. For details, please see the EPSON RC+ Online Help or SPEL"
Language Reference manual.

Command

Description / Usage

Cnv_AbortTrack
Cnv_Accel Function
Cnv_Accel
Cnv_DownStream Function
Cnv_Downstream

Cnv_Fine Function

Cnv_Fine

Cnv_Mode Function
Cnv_Mode
Cnv_LPulse Function
Cnv_Name$ Function
Cnv_Number Function
Cnv_OffsetAngle

Cnv_OffsetAngle Function

Cnv_Point Function

Cnv_PosErr Function
Cnv_Pulse Function
Cnv_QueAdd

Cnv_QueGet Function

Cnv_Quelen Function

Cnv_QuelList

Cnv_QueMove

Cnv_QueReject

Cnv_QueReject Function

Cnv_QueRemove

Aborts a motion command to a conveyor queue point.
Sets/ returns acceleration and deceleration of the conveyor.
Sets acceleration and deceleration of the conveyor.
Returns the downstream limit for the specified conveyor.
Sets the downstream limit of the conveyor.

Returns the setting of the range to judge if the tracking motion is
completed or not for the specified conveyor.

Sets / returns the value of Cnv_Fine for one conveyor.
Returns the conveyor mode setting value.

Sets the conveyor mode setting value.

Returns the pulse latched by a conveyor trigger.
Returns the name of the specified conveyor.

Returns the number of a conveyor specified by name.

Sets the angle offset.
Usage: This command is available only for the circular conveyor.

Returns the offset angle.

Returns a robot point in the specified conveyor's coordinate system
derived from sensor coordinates.
Usage: Use this function when registering a point in the queue.

Returns deviation in current tracking position compared to tracking target.
Returns the current position of a conveyor in pulses.

Adds a robot point to a conveyor queue.
Usage: Use this command to register a point in the queue.

Returns a point from the specified conveyor's queue.
Usage: Use this command for robot tracking motion.

Returns the number of items in the specified conveyor's queue.
Usage: Use this command to keep the robot waiting until the part (queue)
enters the tracking area.

Displays a list of items in the specified conveyor's queue.

Moves data from upstream conveyor queue to downstream conveyor
queue.
Usage: Use this command for the multi conveyor system.

Sets / displays the minimum distance to prevent the double conveyors
register.

Sets / returns and displays the queue reject distance for a conveyor.

Removes items from a conveyor queue.

Cnv_QueUserData Function Sets / returns and displays user data associated with a queue entry.
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Cnv_RobotConveyor Function

Returns the conveyor being tracked by a robot.

Cnv_Speed Function Returns the current speed of a conveyor.
Cnv_Trigger Latches current conveyor position for the next Cnv_QueAdd statement.
Usage: Use this command when using the software trigger.
Cnv_Upstream Function Returns the upstream limit for the specified conveyor.
Cnv_Upstream Sets the upstream limit of the conveyor.
NOTE To track a part as the conveyor moves, you must use Cnv_QueGet in a motion command

statement. For example:
Jump Cnv_QueGet (1) ' this tracks the part

You cannot assign the result from Cnv_QueGet to a point and then track it by moving to
the point.

P1 = Cnv_QueGet (1)

Jump P1 ' this does not track the part!

When you assign the result from Cnv_QueGet to a point, the coordinate values correspond
to the position of the part when the point assignment was executed.
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16.8 Key Terms

Here explains key terms used in this section.

Queue Waiting queue of the FIFO (First-In, First-Out) type for each
conveyor.

With the queue, you can register the pose data of work pieces running
on the conveyor and user data. When you add data, it will be
registered to the end of the queue. When you delete data from the
queue, the remaining data in the queue will be moved up

automatically.
Queue depth The number of data entries registered in a queue.
Maximum number of queue data is 1000.
Queue user Optional real value that can be registered in a queue.
data You can store additional information such as sorted data or part type
determined by the image processing.
Downstream Use this when using multiple conveyors and you run them
Conveyor continuously. By making an association (upstream/downstream)

between conveyors, you can move a queue using the Cnv_QueMove
command. “Multiple conveyors” is not necessarily more than one
conveyor. You can use one long physical conveyor and set upstream
side and downstream side as different logical conveyors. This enables
the robots cooperative work, for instance, robot at the downstream side
can pick up the work pieces that the robot at upstream fails to pick in

time.
Upstream Dividing line in the upstream side of the Pickup Area.
Limit
Downstream Dividing line in the downstream side of the Pickup Area.
Limit
Pickup Area The area between the upstream limit and downstream limit.

The robot picks parts which flow in the Pickup Area.

The robot starting pickup near the downstream limit continues its
operation over the downstream limit.

Make sure that the Pickup Area covers the whole robot motion range.

For details, refer to 16.15 Pickup Area.
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16.9 Creating Conveyors in a Project

Conveyors are configured for each EPSON RC+ project. Up to 16 conveyors can be

created per project. A conveyor is a logical entity that combines a robot with one or more
conveyors.

There are two types of conveyors: vision and sensor. If you will be using a vision camera
to find the parts on the conveyor, you must first create a vision sequence to find the parts.
This vision sequence is required when you define the conveyor.

To add a conveyor to a project

1. Select [Tools]-[Conveyor Tracking] to open the [Conveyor Tracking] configuration
dialog.

Conwveyor Tracking

Conveyors Close

There are currently no conveyors in the system,

Click the Add button to add & conveyor.
Add

2. To add a conveyor, click the <Add> button. The following dialog will appear.

Gonveyor Tracking

Cionweyar 1: General

= Conveyor 1

= Conveyors

o N
Freferences
e ok 8
Encoder #
Type: () Wision (®) Senzor
Mdation: (&) Straight O Circular
Crientation: i
rigtitation O Level @ Tilted

Downstream Conveyor: | Mone

Calibrated: Mo

3. Enter a name for the conveyor, then specify the Robot #, Encoder #, Type, Motion,
and Orientation.

NOTE - A default conveyor name is created automatically when a new conveyor is added.

You can change the name as desired.
- When you use a straight conveyor, select “Straight” for [Motion].

- When you use a circular conveyor, select “Circular” for [Motion].
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16.10 Configuring Conveyors

After a conveyor has been created, you can change its parameters.
1. Select [Tools]-[Conveyor Tracking].
2. Click on the conveyor you want to change.

3. There are three setup pages shown in the tree under each conveyor: [General],
[Preferences], and [Limits].
To change the parameters for the upstream and downstream limits, click on [Limits].
For details on the Limits settings, refer to 16.15 Pickup Area - Changing the
Upstream / Downstream limits positions.
To change the settings of Reject Distance and queue position data sort, click on
[Preferences].
To change other parameters, click on [General].

4. Click on [General] or [Preferences].
The following dialog appears. Edit any of the configuration options.

Gonveyor, Tracking

Conveyor 1: General

i
= Gonveyor 1 e
Coreal o
Preferences
Limits
Fobor 2
Encoder #
Type: ) Vigion (%) Sensar
Motion: (&) Straight O Gircular
Orientation: i
O Level ) Tilted

Downstream Gonveyor. | Hone  w

Calibrated: Mo

Gonveyor Tracking

= Conweyars Conveyor 1: Preferences

= Canveyar 1

Gieneral
Preferences

Limits

Conveyar 2 Reject Distance: (0000 mm

Glueus position data sorted on X axiz

5. Click <Apply> to save changes.

NOTE  If you changed Robot #, Encoder #, Orientation, Type, or Vision Sequence, then you need
(Z= to calibrate the conveyor again.
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The following table explains the parameters you can edit in the [General] and [Preferences]

pages.
Name You can name conveyors.
Robot # You can select a robot number from the robots currently
configured in the controller.
Encoder # You can select an encoder number from the encoders
currently configured in the controller.
Type Vision: Detects work pieces using vision search.
Sensor: Detects work pieces using a sensor.
Motion You can select the conveyor motion; Straight conveyor or
Circular conveyor.
Orientation When you selected Straight conveyor, you can specify if the
conveyor is level or tilted.
<Tilted> is selected by default and normally you don’t have
to change it.
Tilted: Conveyor slope is detected during the calibration.
Level: Conveyor slope is not detected during the calibration.
You need to observe the following:
The conveyor must be level with the robot X and Y
planes.
Vision Sequence Select a vision sequence for the calibration.
This is only necessary when using the vision type.
Downstream When two or more conveyors have been set, you can select a
Conveyor conveyor number for the downstream conveyor.
Calibrate... Click this button to execute the calibration.
The calibration procedure is different for each type and
conveyor orientation.
Adjust Z After the calibration is completed, you can calibrate the Z
coordinate value of the conveyor again.
Reject Distance You can set a minimum distance to prevent the registration of
duplicate conveyors.
* The distance also can be set from the SPEL program using
the Cnv_QueReject command.
+ If the distance is different from the one set by
Cnv_QueReject command, the Cnv_QueReject command
setting has precedence.
Queue position You can select whether to sort the queue or not.
data sorted on X
axis
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16.11 Vision Conveyors

A vision conveyor uses a camera to locate parts that will be retrieved by one or more
robots. In this section, instructions are provided for vision conveyor calibration and
programming.

The straight conveyor and circular conveyor have different calibration and programming
methods.

Vision conveyor camera and lighting

It is important to choose the correct camera and lighting for the vision conveyors used in
your application.

For applications with a slow moving conveyor and non-critical pick up constraints, you
may be able to use a Vision Guide camera and simple lighting with no strobe.

For applications with fast moving parts, you will need to use a camera that is capable of
asynchronous reset along with a strobe lamp. This method is more expensive.

If you are using multiple asynchronous reset cameras in multiple tasks, you must use
SyncLock to lock the vision system during VRun and waiting until the picture is acquired.

For example:
SyncLock 1 ' Lock vision for this task
VRun FindPart
On strobe, .2
Do
VGet FindPart.AcquireState, state
Loop Until state = 3

SyncUnlock 1 ' Unlock vision

Vision calibration sequence

Before you can calibrate a vision conveyor, you must first create a calibration sequence.
This sequence is used by the system during the calibration process and must be linked to a
camera calibration. The conveyor system commands use camera coordinates in
millimeters. Although you can use any type of Vision Guide camera calibration, you only
need to use a Standalone calibration.

The calibration sequence needs a sequence that uses one object for each work piece.
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344

Place two work pieces on the conveyor as shown below.

Conveyor Tracking Calibration

Instructiors | | ision

“ision Search Area
\ /_ Part 2
L W

Part Flow — Q\dj

Conveyor/ Part 1

1. Place two parts in vision search area as shown.

2. Click Teach

Part Flow Direction: (%) Left to Right () Bight to Left

Place 2 parts in camera field of view and click Teach

The two parts can be anywhere in the field of view. However, the first object of a
sequence must be taught with the robot as Part 1. The second object of a sequence must be

taught with the robot as Part 2.

Also, the two parts can be anywhere in the field of view. However, to make it as easy as
possible for operators to calibrate the conveyor, the parts that will be found in the vision
sequence should be located such that part 2 is after part 1 in the direction of part flow. In
the figure below, object 1 in the vision sequence is Corr01, which locates Part 1. Object 2

is Corr02, which locates Part 2.

Step Object Type -
1 Cor1 Correlation
Cord2 Correlation

Vision Search Are y =
r\ Part 2 47
A

Part Flow —— 0 D/'

Conveyor/ Part 1
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Vision conveyor calibration (Straight conveyor)

Follow these steps to calibrate a straight vision conveyor:

NOTE . When teaching part positions with the robot during calibration, it is important to position
& X, Y, and Z of each point accurately. The conveyor is calibrated in X, Y, Z, U, V, and
W.

- To perform the fine calibration, in the step 15 and 17, set as wide distance as possible
between the upstream limit and downstream limit. After the calibration, adjust the
Pickup Area by resetting the upstream / downstream limits.

- For the level orientation, it determines the conveyor height with the position of robot
end effector taught in the step 12. It cannot be used for the tilted conveyor for it does
not detect the conveyor slope. The steps 19 to 20 are not displayed.

- For the tilted orientation, it calibrates the conveyor slope with the position of robot end
effector taught in the steps 12, 14, 16, 18, and 20.

1. Select [Tools]-[Conveyor Tracking].
2. Select the conveyor you want to calibrate.

3. Select <Vision> for the [Type].

Gonyeyor Tracking

Gorveyor 1: General

= G
Conveyor 1 Cloge
Mame: Corweyor 1
Baobot # 1 v
Encoder # 1 v
Type: @ Vigian O Zensar
Motion: (%) Straight O Gircular
Orientation: i
rientation: O Level @) Tilted

Wizion Sequence: Crw_Calibl w

Dawnstream Gonveyor: | Nong

Calibrated Mo

4. Set the [Vision Sequence].
Click the <Apply> button.

6. Click the <Calibrate> button. The [Conveyor Tracking Calibration] wizard will
appear. Follow the instructions for each step. Before you can proceed to the next
step, you must click the <Teach> button. You can go back to previous steps
using the <Back> button.

7. Select the [Part Flow Direction] to best match the conveyor you are calibrating.
The instruction pictures will change according to the setting. [Part Flow
Direction] is only used to aid in the instructions. It has no affect on the
calibration.

8. Place two parts on the conveyor as shown in the figure in the wizard.

9. Select the [Vision] tab to see live video. The camera orientation may not be the
same as the picture.
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10. Arrange the parts to be inside the range correctly and click <Teach> button. Use
the camera video to ensure that the parts are within the correct search area for
each. Click the <Teach> button. If the [Vision] tab is selected when you click
<Teach>, you will see the vision sequence graphical results displayed. In this
case, the wizard will not advance to the next step and you must click the <Next>
button to view the next step. This allows you to click <Teach> more than one
time in case you want to adjust the parts.

11.

Move the conveyor by hand until both parts are within reach of the robot. Do not
move the parts, only the conveyor. Click the <Jog & Teach> button.

346

Gonyeyor Trackine Galibration

Instructions | Wigion

Yision Search Area \

k1

Part Flow —a- D\D

Conyeyor —/ Part 1

1. Move conveyar until both parts are within reach of robot
2. Click Jog & Teach.
3. Move robot end effector to pick position for part 1.

4. Click Teach to record the new position.

Part Flow Direction: (3) Left to Right (O Right to Left

Teach part 1 position

[ Cance| ] l < Back ]

12. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot
end effector to the pick position for Part 1. Click the <Teach> button.

i Conveyor Galibration: Teach Point

‘ Contral Panel

Local:|U v| ToDI:|U v| Arm |U v|

Jogging Current Pozition
H {mmd Y (mmi Z {mm}
sanzer] [ -1san] | Tme| @ Werid

U {dee? O doirt
[ 1eemz] | | | © Puse
B [N +Z
%

Mode: ‘Wurld v| Speed: ‘ Liowy v| ‘

Currerit Arm Origntation

| =
X z | [Trew ]| | | e ]

]

&= #5 &= Jog Distance
u LT w H immy Y {mm} Z {mm} O Gortinuous
[ tooo) [ o] [ 1000 ) Lone
S5 @ o U idee? @ Medium
L+ ] W ~ [ 1ooof | I | O short

Teach part 1 position

[ Teach ] [ Gancel ]
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13. Click the <Jog & Teach> button.

Gonveyor Trackineg Calibration

Thstructions | Vision |

Part 2

Yision Search Area —\

ed

Part Flow ——

Cory eyor —/

1. Click Jog & Teach.
2. Maove robot end effector to pick position for part 2.

3. Click Teach to record the new position.

Part Flow Direction: (%) Left to Right O Rieht to Left

Teach part 2 position

[ Gancel ] [ < Back ]

f Joe & Teach

14. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot
end effector to the pick position for Part 2. Click the <Teach> button.

onveyor Galibration: Teach Point

Jog & Teach | Control Panel |

Local: ‘ ]

v| T00|:|D v| Arm:|D v|
Joeeing Current Position
Mode: [Worid Sneed: [T # (mm} ¥ {mm} Z (mm}
ock: [World 8] Speegt [Low ] [ wome] [ -mam) | Toa] @ Werld
U (e O doint
[ teesz] | | [ | © Puke
+Z
iil - Current Arm Origntation
Hand I:I
z ] [Rew ]| | EEm
&5 &1 P Jog Distance
U N i H {mm} Y (mm? Z (mm} O Continuous
[ om0 [ tom| [ 1m00) O Lone
o | | 1 ideg) @ Medium
+U W W [ too] | | [ | © ghort

Teach part 2 position

| Teach |[ Cancel I
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15. Now move or place the part at the upstream limit.
Click the <Jog & Teach> button.

Gonyeyor Tracking Galibration

Tnstructions | Wision |

Yision Search Area ~\ / Upstream Limit /Dﬂwnstream Lirnit
i | |

Part Flow —— l :
A |

1

1
Corveyor _/ Part

1. Place part at upstream limit.
2. Click Jog & Teach.
3. Move robot end effector to part pick position

4. Click Teach to record the new position

Part Flow Direction: (3 Left to Right O Right to Left

Teach Upstream limit

[ Cancel ] l < Back ]

16. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot
end effector to the pick position. Click the <Teach> button.

Gonveyor Galibration: Teach Point

Jog & Teach | Gontrol Pane |

Loc:al:|D v| TDDI:|D v|F\rm|U v|

Jogging Current Pozition
H mm) W (mm) Z {mm}
Mode: World ] Speedt Lo | [ somer] [ tsam] | Tore] ©Werld
U idee? O Joint
[ essnr] | | | © Pukse
+Z
<:: Current fArm Orientation
+
Hand :I
z ] [Rew ]| K ]
o) Promst] o] Joe Diztance
u EY) Y H {mm Y {mm) Z {mm} O Cortinuous
[ 1.000] | 1.000] | 1000 ) Lone
) &) ) U (deg) & Medium
U W W [ oo | | [ | © short

Teach Upstream limit

| Teach | [ Cancel ]
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17. Move the conveyor so the part is at the downstream limit. Do not move the part,
only the conveyor. Click the <Jog & Teach> button.

Gonveyor Tracking Galibration

Thstructions | Visian |

ision Search Area ~\ /Upa‘lream Lirmit / Divwin strearm Limit
1 | |
Part Flow ——a : |
| /i

1

1
Conveyor _/ Part

1. Move conveyor until part is at downstream limit.
2. Click Jog & Teach.
3. Move robat end effector to part pick position

4. Click Teach to record the new position.

Part Flow Direction: () Left to Right (O Right to Left

Teach Downstream limit

[ Cancel ] [ < Back ]

18. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot
end effector towards the part. Click the <Teach> button.

i™ Gonveyor Galibration: Teach Point

Jog & Teach | Cantrol Panel

Local:‘U v| Too|:|D v|Hrm:|U v|

Jozging Current Position
¥ {mm} T {mm} Z (mm}
aozsr] [ -1saw] | To1g] © World

U {doe? © oint
[ 1eeer] | | [ | ©puse
+Z
Gurrent Arm Origntation
Hand I:I
2z | [y ] | K | e[

Mgde:|WUrId v| Speeg:|Luw v| |

&= X
+5
-
+

&1 P =] Jog Distance

U i) i ¥ {mm) Y (mm) Z (mmi (O Continuous
\ 1.000] | 1.000] | 1000) () Lone

) &) &) U {dee) @ hedium

+U) ¥ W \ 1.000] | I | © short

Teach Downstream limit

| Teach |[ Cancel I
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19. Place a part on one side of the conveyor near the downstream limit. This point is
used to determine the tilt of the conveyor from side to side. Click the <Jog &
Teach> button.

Gonyeyor Trackine Galibration

Thstructions | Wigion |

“ision Search Area \ / Upstream Limit / Diawnstream Limit

1

Part Flow —

Conveyor /

F'an—/

1. Place part on one side of conveyar near downstream limit
2. Click Jog & Teach.
3. Move robot end effector to part pick position

4. Click Teach to record the new position

Part Flow Direction: (3) Left to Right (O Right to Left

Teach #2 Downstream position

[ Gancel ] l < Back ] [ Jng & Teach |

20. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot
end effector to the part position. Click the <Teach> button.

|‘\\ Conveyor Galibration: Teach Point

Jog & Teach ‘ Contral Panel |

Local:|U v| ToDI:|U v| Arm |U v|

Jogging Current Pozition
H {mmd Y (mmi Z {mm}
Mode: (Workd (v Speegt |Lon v [ asomsr] [ -1sam] | Tme| @ Werid
U (dee) O doint
[ 1eemz] | | | © Puke
+Z
<:>:CI Currerit Arm Origntation
+
Hand l:l
s ] | | e[
&2 Jog Diztance
u W {mm) Y {mm} Z {mm} O Gontinuous
[ tooo) [ o] [ 1000 O Lone
[ U idegs & Medium
u [ oo | | | | Oshort

Teach #2 Downstream position

| Teach | [ Cancel ]
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21. The calibration complete picture will be displayed. Click the <Finish> button.

Conveyor Tracking Calibration

Instructions | Yision ‘

Conveyor Calibration Complete

Part Flow Direction: (%) Left to Right () Bight to Left

Calibration Complete

Cancel ] [ < Back ]
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Vision conveyor calibration (Circular conveyor)

Follow these steps to calibrate a circular vision conveyor:

NOTE - When teaching part positions with the robot during calibration, it is important to position
& X, Y, and Z of each point accurately. The conveyor is calibrated in X, Y, Z, U, V, and
W.

- To perform the fine calibration, in steps 13, 17, and 19, teach the position when the
robot is directly above the parts 1 and set as wide a distance as possible between the
points to be taught.

1. Select [Tools]-[Conveyor Tracking].

2. Select the conveyor you want to calibrate.
3. Select <Vision> for the [Type].
4. Select <Circular> for the [Motion].
5. Select the conveyor rotating direction for the [Direction].
NOTE Be careful not to calibrate with a wrong direction, otherwise, the robot will not track

(= the parts.

Conveyor Tracking

= Gonweyors Corveyor 1: General
= Corveyar 1
Freferences
" Bobor#
Encoder #
Twpe: () Yigion () Senzor o
Motion: () Straight & Circular
Direction:
Qo Gow
Voin S
Downstream Conveyar:
Calibrated: Mo

6. Select the [Vision Sequence].
7.  Click the <Apply> button.

8.  Click the <Calibrate> button. The [Conveyor Tracking Calibration] wizard will
appear. Follow the instructions for each step. Before you can proceed to the next
step, you must click the <Teach> button. You can go back to previous steps using
the <Back> button.

9.  Check if the conveyor direction shown in the wizard is the same as the conveyor you
want to use.

10. Place two parts on the conveyor as shown in the figure in the wizard.

11. Select the [Vision] tab to see live video. The camera orientation may not be the
same as the picture.
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12. Arrange the parts to be inside the range correctly and click the <Teach> button.
If the Vision tab is selected when you click <Teach>, you will see the vision
sequence graphical results displayed. In this case, the wizard will not advance to the
next step and you must click the <Next> button to view the next step.
This allows you to click <Teach> more than one time in case you want to adjust the
parts.

Conveyor Tracking Calibration

Conveyor

Yision Search Area

Part 1

Part 2

1. Place twa parts invision search area as shown

2. Click Teach

Place 2 parts in camera field of view and click Teach

13. Move the conveyor by hand until both parts are within reach of the robot. Do not
move the parts, only the conveyor.

Gonyeyor Tracking Galibration

Instructions | Wizion

Conveyor

Part Flow
//

O

Wigion Search Area

Part 1

1. Move conveyor until both parts are within reach of robot.
2. Click Jog & Teach.
3. Move robot end effector to pick postion for part 1

4. Click Teach to recard the new position.

Teach part 1 position

Cancel ] [ < Back
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14. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position for Part 1. Click the <Teach> button.

Conyveyor Calibration: Teach Point

&'Teath | Contral Panel |

Local"D v| Tool'|[| v|P.rm'|E| v|

Jozging Current Pozition
¥ {mm} Y {mm) Z (mm}
aozsr] [ -1saw] | 1m1a] © World

D ) Joint
- [ eesz] | | | | O puse
K +
f):(l Gurrent Arm Origntation
Hand I:l
e Z [ Renty | [ | | | l:l

Mgde.|Wor|d v| Speeg.|Low v| |

&5 &1 P Jog Distance
u Y] Rt ¥ imm) W immi Z (mmi (O Continuous
[ om0 [ tom| [ 1m0 O Lone
o o o U idee? @ Medium
0 W W [t | | | O shon

Teach part 1 position

[ Teach ] [ Cancel ]

15. Click the <Jog&Teach> button.

Gonyeyor Tracking Galibration

Thstructions ‘ Vigion |

Cornveyor

Part Flow
//

O

Wision Search Area

Part 2

1. Click Jog & Teach.

2. Move robot end effectar to pick postion for part 2.

3. Click Teach to record the new position.

Teach part 2 position

GCancel ] [ < Back
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16. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position for Part 2. Click the <Teach> button.

i Conveyor Galibration: Teach Point

Jog & Teach ‘ Gontrol Panel

anal:|U v| Tnnl:|U v| Arm |U v|

Jnegeing Current Pozition
W (mmd W lmm) Z {mm}
Mode: [ somer] [ tsam] | Tore] ©Werld
U idee? O Joint
[ essnn] | | | © Pukse

Current Arm Orientation

Hand l:l
[y ] | | | | erise[ ]

1]
]

P o) Jog Diztance

u #imm) ' {mm? Z {mm? O Continuous
[ tooo) [ o] [ 1000 ) Lone

=l o= Ul {deg? & Medium

o [ oo | | | | © short

Teach part 2 position

| Teach | [ Cancel ]

17. Remove Part 2. Move the conveyor by hand to move Part 1.

Click the <Jog&Teach> button.

Gonyeyor Tracking Galibration

Inhstructions | Wigion |

Conveyar

Part Flow
»/

O

Yision Search Area

Part 1

1. Remove part 2 and rotate conveyor.

2. Click Jog & Teach.
3. Move the robot end effectar to part pick position

4. Click Teach to record the new position

Teach part position

Cancel ] [ < Back
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18. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end

19.

356

effector to the pick position. Click the <Teach> button.

Conveyor Calibration: Teach Point

“Joe & Teach | Contol Parel |
Local"l] v| Too|'||] v| Arm: |D v|
Jogging Current Pozition
- ¥ {mm} W lmm) Z {mm)
Mode: [ Joint v Speedt [Low (] [ a7ass] [ oovome] [ -gsmg] @ derid
U idee) O Joint
2 =1 ‘ it [ 1on724] | | [ | © Puise
-1 -2 +3
Gurrent Arm Origntation
&3 &3 o Hand [ ]
1 +2 A3 | Righty | ‘ | | | l:l
Pemn &1 P Jog Distance
14 J5 JB I (deg? J2 {deg? J3 {mm} ) Continuous
[0 [ tom| [ 00 O Lone
o o o J4 {ded & Medium
+J4 +I5 +I6 [ 1] | | | | © short
Teach part position
| Teach | [ Cancel ]

Move the conveyor by hand to move Part 1.
Click the <Jog&Teach> button.

Conveyor Tracking Galibration

Thstructions ‘ Wigion |

Corveyor

Part Fl
o art Flow

O

Vision Search Area

>
Part 1

1. Rotate conveyor

2. Click Jog & Teach.

4. Click Teach to record the new position

3. Move the robot end effector to part pick position.

Teach part position

Gancel ] [ < Back
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20. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

Conveyor Calibration: Teach Point

Jog & Teach | Gontrol Panel |

Local'||] v| Too\"l] v| Arm: ‘D v|
Jogging Current Pozition
Joint L W lmm)  {mm) Z immi
Hod Speed [ mism] [ zovom] | -a85] ® diorld
U deg? O Joint
s =21 ‘ 1 00724] | | | | ©ruse
-1 -2 +13
Gurrent Arm Orientation
=2 E=2| 0 Hand [ ]
+J1 2 J3 ‘ Righty | | | ‘ | l:l
&= e o= Jog Distance
4 -5 J6 1 (deed J2 (dee? J3 (mm} ) Gontinuous
J— [ tooo] [ tooo] [ 1000 O Lone
| o | J4 (deed @ Medium
wa 5 w6 [ 10| | | [ | © shart

Teach part position

| Teach |[ Cancel ]

21.

Place a part on the upstream limit. Click the <Jog

CGonyeyor Tracking Calibration

Tnstructions | Wision |

& Teach> button.
?Ix

“ision Search Area

Upstrearn Lirmit

Conveyar

Part Flow
//

Part

1. Place part at upstream limit.

2. Click Jog & Teach.
3. Wove robot end effector to part pick position

4. Click Teach to record the new position.

Teach Upstream limit

Cancel ] [ < Back
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16. Conveyor Tracking

22. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

Conyveyor Calibration: Teach Point

Jog & Teach | Gontrol Panel |

Local"D v| Tool'|[| v|P.rm'|E| v|

Jozging Current Pozition
¥ {mm} Y {mm) Z (mm}
Mode: [World (v |  Speet: [Low v [ wemsr] [ 1sae] | 1m1a] © World

1 {deg? O Jaint
[ 1eeer] | | | © Pute
& | = = | ==
X

57 Gurrent Arm Origntation
=
¥ 2 | [rew ]| | | | serise [ ]

&5 &1 P Jog Distance

u Y] Rt ¥ imm) W immi Z (mmi (O Continuous
[ om0 [ tom| [ 1m0 O Lone

o o o U idee? @ Medium

0 W W [t | | | O shon

Teach Upstream limit

| Teach |[ Cancel ]

23. Move the conveyor so the part is on the downstream limit. Click the <Jog & Teach>
button.

Gonveyor Tracking Galibration

Thstructions ‘ Wigion |

Conveyor

Part Flow
Yision Search Area »/

Part
Downstream Limit

1. Rotate conveyar so that part is at downstream position.
2. Click Jog & Teach
3. Move the robot end effector to part pick position.

4. Click Teach to record the new position.

Teach Downstream limit

Gancel ] [ < Back
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effector to the pick position. Click the <Teach> button.

i Conveyor Galibration: Teach Point

Joe & Teach | Contal Parel |
Local'||] v| Too\"l] v| Arm: ‘D v|
Jogging Current Pozition
Mode: [ Jont Speed |1 H {mm}  {mm) Z immi
ade: pesg [ mism] [ zovom] | -n58] ® diorld
U deg? O Joint
s =21 ‘ 1 [ 1o | | | | ©ruse
-1 -2 +13
Gurrent Arm Orientation
&= &3 iy Hand ]
o] lez] ) [Rew ][ | e[ ]
&= e o= Jog Distance
4 -5 J6 1 (deed J2 (dee? J3 (mm} ) Gontinuous
[ tooo] [ tooo] [ 1000 O Lone
| o | J4 (deed @ Medium
4 +5 +I6 [ 1ooo) | | | | © shrt

24. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end

Teach Downstream limit

| Teach |[ Cancel ]

25. The calibration complete picture will be displayed. Click the <Finish> button.

Conveyor Tracking Calibration

Instructions | Vision|

Part Flow Direction:  (®) Left to Right

) Right to Left

Conveyor Calibration Complete

Cancel ] I

< Back l

Calibration Complete
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16. Conveyor Tracking

Vision conveyor operation check

After the calibration, we recommend that you check if the vision conveyor works properly.
Use the sample program “ScanConveyorStrobed” and the Command Window and follow
the procedure below.

In this section, the operation of Conveyor #1 will be checked.

1. Clear the all queue data registered to the conveyor.

>Cnv_QueRemove 1,all

2. Place parts in the vision search area.
3. Execute the program “ScanConveyorStrobed” to register a queue.

4. Halt the program “ScanConveyorStrobed” and move the conveyor until parts reach
the Pickup Area.

5. Pick up parts.
>Go Cnv_Queget (1,0) :U(90) :V(0) :W(180)

6. Check if the robot end effector is over the center of the part to pick.

7.  Move the conveyor and check if the robot follows the part. At this point, the end
effector will be off the center of part but this is no problem.

8.  Stop the tracking motion.
>Cnv_AbortTrack

In case the following symptoms occur, the Vision Guide or conveyor calibration was not
executed correctly. Perform the calibration again.

- Robot cannot pick a part in the center.

- Robot cannot follow parts when the conveyor is moving.
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Vision conveyor programming

Typically, two tasks are used to operate a vision conveyor. One task finds parts with the
vision system and adds them to the conveyor queue.

The other task checks for parts in the Pickup Area of the conveyor queue. When a part is
in the Pickup Area, the robot is commanded to pick up the part and place it to the specified
position.

The following example shows two tasks. The scanning task uses the vision system to find
parts and add them to the conveyor queue. There are two examples for the scanning task.
“ScanConveyorNonStrobed” does not use a strobe lamp and hardware trigger. In this case,
“Cnv_Trigger” must be called before running the vision sequence.
“ScanConveyorStrobed” uses a strobe lamp and hardware conveyor trigger. “PickParts”
waits for parts to be present in the Pickup Area and commands the robot to pick and place
each part.

If you are using an asynchronous reset camera and strobe, then the strobe trigger should
also be wired to the trigger on the PG board. In this case, the vision sequence
“RuntimeAcquire property” must be set to “Strobed”.
The following program is a sample with Conveyor #1.

Function main

Xgt ScanConveyorStrobed ' Task that registers queues
Xgt PickParts ' Task that tracks parts (queue)
Fend

Function ScanConveyorNonStrobed
Integer i, numFound
Real x, y, u
Boolean found
Cnv_OffsetAngle 1,xx ' Command used for only circular conveyors
' Adjust the tracking error with an offset value in xx
Do
Cnv_Trigger 1 ' Latch the encoder with software trigger
' Search for parts on the conveyor
VRun FindParts
VGet FindParts.Parts.NumberFound, numFound
' Register the part as a queue
For i = 1 to numFound
VGet FindParts.Parts.CameraXYU(i), found, x, vy, u
Cnv_QueAdd 1, Cnv_Point (1, x, y)
Next 1
Wait .1
Loop
Fend

Function ScanConveyorStrobed
Integer i, numFound, state
Real x, vy, u
Boolean found

Cnv_OffsetAngle 1,xx ' Command used for only circular conveyors
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16. Conveyor Tracking

' Adjust the tracking error with an offset value in xx

' Turn OFF the camera shutter and I/O (conveyor trigger)
Off trigger; off Cv_trigger
Do
' Search for parts on the conveyor
VRun FindParts
" Turn ON the camera shutter and I/O (conveyor trigger)
On Trigger; On Cv_Trigger
Do
VGet FindParts.AcquireState, state
Loop Until state = 3
VGet FindParts.Parts.NumberFound, numFound
' Register the part that has been shot as a queue
For i = 1 to numFound
VGet FindParts.Parts.CameraXYU(i), found, x, y, u
Cnv_QueAdd 1, Cnv_Point (1, x, y)
Next T
' Turn OFF the camera shutter and I/O (conveyor trigger)
Off Trigger; Off Cv_ Trigger
Wait .1
Loop
Fend

Function PickParts
OnErr GoTo ErrHandler
Integer ErrNum
' Select the tracking mode
Cnv_Mode 1,1
WaitParts:
Do
' Wait until a part (queue) enters the Pickup Area
Wait Cnv_QueLen (1, CNV_QUELEN PICKUPAREA) > 0
' Start tracking the parts
Jmp3 place_ 1,Cnv_QueGet (1) :Z(**) :U(90) :V(0) :W(180),
Cnv_QueGet (1) :U(90) :V(0) :W(180)
On gripper
Wait .1
' Move the picked part to a specified place
Go place_2
Off gripper
Wait .1
' Clear the picked part (queue)
Cnv_QueRemove 1, 0

Loop
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' Clear the parts (queue) in the downstream side from the Pickup Area
' When error 4406 occurs, restore automatically
ErrHandler:
ErrNum = Err
If ErrNum = 4406 Then
Cnv_QueRemove 1, O
EResume WaitParts

' When an error except error 4406 occurs, display the error

Else
Print "Error!"
Print "No.", Err, ":", ErrMsgs$ (Err)
Print "Line :", Erl(0)

EndIf

Fend

'(%E When you use the strobe light and software trigger, use the “ScanConveyorStrobed”
function shown below.

Function ScanConveyorStrobed
Integer i, numFound, state
Real x, y, u
Boolean found
Cnv_OffsetAngle 1,xx ' Command used only for circular conveyors

' Adjust the tracking error with an offset value in xx

' Turn OFF the camera shutter
Off trigger
Cnv_Trigger 1 ' Latch the encoder with software trigger
Do

' Search for parts on the conveyor

VRun FindParts

' Turn ON the camera shutter

On Trigger; On Cv_Trigger

Do

VGet FindParts.AcquireState, state

Loop Until state = 3

VGet FindParts.Parts.NumberFound, numFound

' Register the part that has been shot as a queue

For i = 1 to numFound
VGet FindParts.Parts.CameraXYU(i), found, x, y, u
Cnv_QueAdd 1, Cnv_Point (1, x, y)

Next I

' Turn OFF the camera shutter

Off Trigger

Wait .1

Loop

Fend
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16.12 Sensor Conveyors

Sensor conveyor calibration (Straight conveyor)
Follow these steps to calibrate a straight sensor conveyor:

NOTE - When teaching part positions with the robot during calibration, it is important to position
& X, Y, and Z of each point accurately. The conveyor is calibrated in X, Y, Z, U, V, and W.

- To perform the fine calibration, in steps 9 and 11, set as wide a distance as possible
between the upstream limit and the downstream limit. After calibration, adjust the
Pickup Area by resetting the upstream / downstream limits.

- For the level orientation, the conveyor height is determined by the position of the robot
end effector taught in step 8. It cannot be used for the tilted conveyor for it does not
detect the conveyor slope. Steps 19 to 20 are not displayed.

- For the tilted orientation, it calibrates the conveyor slope with the position of robot end
effector taught in the steps 8, 10, 12, and 14.

1. Select [Tools]-[Conveyor Tracking].

2. Select the conveyor you want to calibrate.

Gonveyor Tracking

= Conveyars Conveyor 1: General

= Canveyar 1
Geera N
Freferences
e Eobot &
Encoder #
Type: ) Wision (%) Sensor i
Mation: (&) Straight O Gircular
Orientation: i
O Level @ Tilted

Downstream Gonvevor: | None s

Calibrated: Mo

Click the <Calibrate> button. The Conveyor Tracking Calibration wizard will appear.

4. Follow the instructions for each step. Before you can proceed to the next step, you
must click the <Teach> button. You can go back to previous steps using the <Back>
button.

5. Select the [Part Flow Direction] to best match the conveyor you are calibrating. The
instruction pictures will change according to the setting. [Part Flow Direction] is
only used to aid in the instructions. It has no affect on the calibration.
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6. For the first wizard step, place a part on the conveyor and move the conveyor toward
the sensor until the sensor just turns on. Click the <Teach> button.

Conveyor Tracking Calibration

Sensor \
[m]
T
i
Part Flow ——e Ek\
i
1
O

Conweyar _

Part

1. Place part on conveyor and move to sensor position.

2. Click Teach.

Part Flow Directiorn:  (2) Left to Right () Right to Left

Place part at sensor position and click Teach

7. Move the conveyor by hand until the part is within reach of the robot. Do not move
the part itself, only the conveyor. Click the <Jog & Teach> button.

Gonveyor Tracking Galibration

Thstructions |

Sensor \
m|
!
Part Flow —a |
i
1
O

Caonv eyar _//

Part

1. Maove conveyor until robot can reach the part.
2. Click Jog & Teach.
3. Mave the robot end effector to part pick position

4. Click Teach to record the new position.

Part Flow Direction: (3 Left to Right O Right to Left

Teach part position

Cancel ] [ < Back
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16. Conveyor Tracking

8. The Jog & Teach dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

GConveyor Galibration: Teach Point

TR Taach‘;‘ Contral Panel ‘

Local:|U v| ToDI:|U v| Arm |U v|

Jogging Current Position

{mm} {mm} {mm}
Mode: | World s Speed | Low ‘ }{;:;248| | i r;‘?g%' | Z mTD14| @ World
U dee) O Joint
D — — T
+Z
Hand :I
z ] [Ren ]| | Et

P o) P Jog Diztance
u LT W H immy Y {mm} Z {mm} O Gortinuous
[ 1.000] | 1.000] | T000) () Lane
& & & U (dee) @ Medium
+U Wy Y [ 1o | | [ | © short

Teach part position

[ Teach ][ Gancel ]

9. Now move or place the part at the upstream limit. Click the <Jog & Teach> button.

Gonyeyor Tracking Galibration

Ihztructions |

Sensar —\ / Upstream Limit / Dowenstrearn Lirnit

R |

Conveyaor / Part

Part Flow ——a

H--------0

1. Place patt at upstrearn limt.
2. Click Jog & Teach.
3. Mave robot end effector to part pick postion.

4. Click Teach to record the new position.

Part Flow Direction: (3 Left to Right O Rieht to Left

Teach Upstream limit

Cance! ] l < Back E...Jog & Teach |
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10. The Jog & Teach dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

“CGConveyor Galibration: Teach Point

Jog & Teach | Control Panel |

Local:‘U v| Too|:|D v|P.rm:|U v|

Jozging Current Pozition
¥ {mm} Y {mm) Z (mm}
Mode: [World (v Spesd: [Low ] [ sso2a] | 17005 | 1014 @ World

— L
pu ¥

U ideg) O Jaint
EEEER | | ©Puke
+Z
Current firm Orientation
Hand I:I
2] [Rew ]| | EEm

oo =5 Proms] Joe Distance
-u L] R ¥ {mm) W (mm) Z (mm) (O Contiruous
\ 1.000] | 1.000] | 1000 () Lone
&z oz (= U (dee? @ Medium
+U Y W \ 1.000] | | [ | © short

Teach Upstream limit

| Teach |[ Cancel ]

11. Move the conveyor so the part is at the downstream limit. Do not move the part, only
the conveyor. Click the <Jog & Teach> button.

Gonyeyor Tracking Galibration

Thetructions |

Sensar \ /Upstream Lirnit /Downstream Lirrit

| |

Part Flow —— : l
| /]

] ]

Caorveyaor —/ Part

CH--------0

1. Move conveyor until part is at downstream limit.
2. Click Jog & Teach.
3. Move robot end effector to part pick position.

4. Click Teach to record the new position

Part Flow Direction: (%) Left to Right ) Right to Left

Teach Downstream limit

Cancel ] [ < Back é‘.‘jog & Teach"E
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12. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

GConveyor Galibration: Teach Point

Jog & Teach ‘ Cantral Panel ‘

Local:|U v| ToDI:|U v| Arm |U v|

Jogging Current Position
H {mm} *f {mmi Z {mm}
: | Wiorld | L
Mode: [World [l Speegt [Low S [ smose] [ irgm| [ i;ia] ©Werkd

O Jaint

o )
U {dee?
D — — T
+
Hand l:l
P B o | e e Y

Jog Diztance

# imm) Y {mm? Z {mm? ) Continuous
[ 1.000] | 1.000] | T000) () Lane

U ideg) () Medium
[ 1o | | O sront

Teach Downstream limit

| Teach |[ Gancel ]

13. Place a part on one side of the conveyor near the downstream limit. This point is
used to determine the tilt of the conveyor from side to side. Click the <Jog & Teach>

button.

Conveyor Tracking Galibration

Instructions |

Sensor —\ /Upstream Limit /Downstream Lirmit

Part Flow —

Corveyar —/

of-—-----0

Part —/

1. Place part on one side of conveyor near downstrea m limi.
2. Click Jog & Teach.
3. Move robot end effector to part pick position.

4. Click Teach to record the new position.

Part Flow Direction: (3) Left to Right () Right to Left

Teach #2 Downstream position

Gance! ] l < Back E:JUE & Teach |
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14. The [Jog & Teach] window will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

i Conveyor, Calibration: Teach Point

Je3 LT ecch | EoolFarel ]
Locat [0 v Toot[0 ¥] am Ecr [0 v
Jogging Current Position
¥ [mm] f [rarn] Z [rorn]
Moder [Wold w|  Speed|Low ] [ azeam] [ suze0] [ zams] © o
1J [deg) O Joint
_— Coml ] orme
+:
f: Current &rm Orientation
Hand I:I
2] [Chow | K o ]
o] =5 =5 Jog Distance
-U LY W X [mm) ¥ [mm) Z [mm) O Continuous
[ 1.000] | 1.000] | 1000 () Long
=Bl L | LS | U [deg) ® Medium
U W B [ oo | | | © shot

Teach #2 Downstream position

[ Teach I [ Cancel ]

15. The calibration complete picture will be displayed. Click the <Finish> button.

Conveyor Tracking Calibration

Instructions |

Conveyor Calibration Complete

Part Flow Direction:  (®) Left to Right ) Right to Left

Calibration Complete

Cancel ] I < Back l
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Sensor Conveyor Calibration (Circular conveyor)
Follow these steps to calibrate a circular sensor conveyor:

NOTE - When teaching part positions with the robot during calibration, it is important to position
& X, Y, and Z of each point accurately. The conveyor is calibrated in X, Y, Z, U, V, and W.

- To perform the fine calibration, in steps 10, 12, and 14, teach the position when the
robot is directly above the parts and set as wide a distance as possible between the points

being taught.
1. Select [Tools]-[Conveyor Tracking].
2. Select the conveyor you want to calibrate.
3. Select <Sensor> for the [Type].
4. Select <Circular> for the [Motion].
5. Select the conveyor rotating direction for the [Direction].
NOTE Be careful not to calibrate with a wrong direction, otherwise, the robot will not track
&= the parts.
Gonveyor Tracking 7%
z %D nézﬁ?,fym Corweyor 1: General E
s
Limits R
Encader #
Type: O Visin @ Sensor
Mation: O Straight (& Gircular
Direction: O ow @ Cow

Downstream Conveyor: | Hone s

Calibrated: Mo

6. Click the <Apply> button.

7.  Click the <Calibrate> button. The [Conveyor Tracking Calibration] wizard will
appear. Follow the instructions for each step. Before you can proceed to the next
step, you must click the <Teach> button. You can go back to previous steps using
the <Back> button.

8.  Check if the conveyor direction shown in the wizard is the same as the conveyor you
want to use.
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9.

Place a part on the conveyor and move the conveyor toward the sensor until the

sensor just turns on. Click the <Teach> button.

CGonyeyor Tracking Calibration

Conveyor

Part Flow
//

Sensor

Part

1. Place part on conveyor and rotate to sensor position.

2. Click Teach

Place part at sensor position and click Teach

Gonweyor Tracking Calibration

Instructions |

10. Move the conveyor by hand to move the part. Click the <Jog & Teach> button.

Conveyar

Part Fl
’/ art Flow

Sensor

—

Part

1. Rotate conweyor until robot can reach the part.
2. Click Jog & Teach
3. Move the robot end effector to part pick position

4. Click Teach to record the new position.

Teach part position

Cancel ] [ < Back
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11.

The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

Conveyor Calibration: Teach Point

e & Teach | Gontrol Panel |
Local"l] v| Too|'||] v| Arm: |D v|
Jogging Current Pogition
- ¥ {mm} Y {mmi Z {mm)
Mode: [ Joint v Speedt [Low (] [ amass] [ oovome] [ -osmg] @ deri
U idee) O Joint
2 =1 ‘ it [ 1on724] | | [ | © Puise
-1 -2 +3
Gurrent Arm Origntation
&3 &3 o Hand [ ]
1 +2 A3 | Righty | ‘ | | | l:l
Pemn &1 P Jog Distance
14 J5 JB I (deg? J2 {deg? J3 {mm} ) Continuous
[0 [ tom| [ 00 O Lone
o o o J4 {ded & Medium
+4 +I5 +IB [ oo | | | | O ghort
Teach part position
[ Teach ] [ Cancel ]

12. Move the conveyor b

Gonveyor Tracking Galibration

Thstructions ‘

hand to move the part. Click the <Jog & Teach> button.
R

Conveyar

Part

Part Flow
//

1. Rotate conveyar.

2. Click Jog & Teach.
3. Move the robot end effector to part pick position

4. Click Teach to record the new position

Teach part position

Gancel ] [ < Back
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13. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

it Conveyor Galibration: Teach Point

& Té'ébﬁ'” Contral Panel |
Local'||] v| Too\"l] v| Arm: ‘D v|
Jozging Current Pogition
- H {mm} Y {mmi Z immi
Hod Speed [ mism] [ zovom] | -n58] ® diorld
U deg? O Joint
s =21 ‘ 1 [ 1o | | | | ©ruse
-1 -2 +13
Gurrent Arm Orientation
&= &3 iy Hand ]
S B 7 P o N [ I
&= e o= Jog Distance
Ja 5 J6 J1 (deg? J2 (deg? J3 {mm} O Gontinuous
[ tooo] [ tooo] [ 1000 O Lone
| o | J4 (deed @ Medium
wa 5 w6 [ 10| | | [ | © shart
Teach part position
[ Teach ] [ Gancel ]

14. Move the conveyor by hand to move the part. Click the <Jog & Teach> button.

CGonyeyor Tracking Calibration

Tnstructions |

Conveyar

Part

Part Flow
//

1. Rotate conveyar.

2. Click Jog & Teach.
3. Move the robot end effector to part pick position

4. Click Teach to record the new position.

Teach part position

Cancel ] [ < Back

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1

373



16. Conveyor Tracking

15. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.
i’ Conyeyor Calibration: Teach Point
M|m|
Local"l] v| Too|'||] v|P.rm'|D v|
Jogging Current Pazition
: ¥ {mm) W () Z {mm)
Mode: [Joint (]| Spesd: [Low ] [ rsms] [ emom] | -p058] © Miorld
1 {deg? O Jaint
2 =1 ‘ it [ 1on724] | | [ | © Puise
1 42 +3
Current Arm Crigntation
&3 &3 o Hand [ ]
ar] ez L) [CRew ]| | | ]
Pemn &1 P Jog Distance
14 J5 JB I (deg? J2 {deg? J3 {mm} ) Continuous
[0 [ tom| [ 00 O Lone
o o o J4 {ded & Medium
+J4 +I5 +I6 [ 1] | | | | © short
Teach part position
[ Teach ] [ Cancel ]
16. Place a part on the upstream limit. Click the <Jog & Teach> button.

374

Gonveyor Tracking Galibration

Thstructions ‘

Conveyar

Part Flow
//

Sensor

Part

Upstream Limit

1. Place part at upstream limit.

2. Click Jog & Teach.
3. Mave robot end effectar to part pick position

4. Click Teach to record the new position.

Teach Upstream limit

Gancel ] [ < Back
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17. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

it Conveyor Galibration: Teach Point

Joe & Teach | Contal Parel |
Local'||] v| Too\"l] v| Arm: ‘D v|
Jogging Current Pozition
Joint L H {mm}  {mm) Z immi
Hod Speed [ mism] [ zovom] | -n58] ® diorld
U deg? O Joint
s =21 ‘ 1 00724] | | | | ©ruse
-1 -2 +13
Gurrent Arm Orientation
&= &3 iy Hand ]
o] lez] ) [Rew ][ | e[ ]
&= e o= Jog Distance
4 -5 J6 1 (deed J2 (dee? J3 (mm} ) Gontinuous
[ tooo] [ tooo] [ 1000 O Lone
| o | J4 (deed @ Medium
4 +5 +I6 [ 1ooo) | | | | © shrt

Teach Upstream limit

| Teach

i [ Gancel ]

18. Move the conveyor so the part is at the downstream limit. Click the <Jog & Teach>

button.

Conveyor Tracking Calibration

Instructions |

Conveyor

Part FI
- art Flow

Sensar

—

]S

Part
Downstream Limit
1. Rotate conveyaor so that part is at downstream limit

2. Click Jog & Teach.

3. Maove the robot end effector to part pick position.

4. Click Teach to record the new position.

Teach Downstream limit

Cancel ] [ < Back
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19. The Jog & Teach dialog will appear. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

20.

376

i¥ Conyeyor, Galibration: Teach Point

“Joe & Teach | Contol Parel |
Local"l] v| Too|'||] v| Arm: |D v|
Jogging Current Pozition
- ¥ {mm} W lmm) Z {mm)
Mode: [ Joint v Speedt [Low (] [ amass] [ oovome] [ -osmg] @ deri
U idee) O Joint
2 =1 ‘ it [ 1on724] | | [ | © Puise
-1 -2 +3
Gurrent Arm Origntation
&3 &3 ‘ o ‘ Hand [ ]
+I1 +2 <3 | Righty | ‘ | | | l:l
Pemn &1 P Jog Distance
4 Js J6 J1 (deg? J2 ideg? J3 {mm} O Continuous
[0 [ tom| [ 00 O Lone
o o o J4 {ded & Medium
+4 +I5 +IB [ oo | | | | O ghort
Teach Downstream limit
| Teach | [ Cancel ]

The calibration complete

Gonveyor Tracking Galibration

Thstructions ‘

picture will be displayed. Click the <Finish> button.

Calibration Complete

Cancel ] | < Back |
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16. Conveyor Tracking

Sensor conveyor operation check

After the calibration, we recommend that you check if the sensor conveyor works properly.
Use the Command Window and follow the procedure below.

In this section, the operation of Conveyor #1 is checked.

1. Clear the all queue data registered to the conveyor.

>Cnv_QueRemove 1,all

2. Place parts before the sensor area. Move the conveyor until the sensor turns ON.

3. Register a queue data.
>Cnv_QueAdd 1,Cnv_Point (1,0, 0)

4. Move the conveyor until the parts reach the Pickup Area.

5. Pickup parts.
>Go Cnv_Queget (1,0) :U(90) :V(0) :W(180)

6. Check if the robot end effector is over the center of the part to pick.

7.  Move the conveyor and check if the robot follows the part. At this point, the end
effector will be off the center of the part but this is no problem.

8.  Stop the tracking motion.
>Cnv_AbortTrack

In case the following symptoms occur, perform the calibration again.
- Robot cannot pick parts in the center.

- Robot cannot follow parts while the conveyor is moving.

Sensor conveyor programming

Typically, two tasks are used to operate a sensor conveyor. One task waits for a part to trip
the sensor and add it to the conveyor queue. The other task checks for parts in the Pickup
Area of the conveyor queue. When a part is in the Pickup Area, the robot is commanded to
pick up the part and place it to the specified position.

Function main

Xgt ScanConveyor ' Task that registers queues
Xgt PickParts ' Task that tracks parts (queue)
Fend

Function ScanConveyor

Double lpulsel ' Previous latch pulse
lpulsel = Cnv_LPulse (1) ' Register the latch pulse as Ipulsel
Do

' Register a part as a queue only when it passes the sensor
If lpulsel <> Cnv_LPulse (1) Then
Cnv_QueAdd 1, Cnv_Point (1, 0, 0)
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lpulsel = Cnv_LPulse(1) ' Update Ipulsel
EndIf
Loop
Fend

Function PickParts
OnErr GoTo ErrHandler
Integer ErrNum
' Select the tracking mode
Cnv_Mode 1,1
WaitParts:
Do
' Wait until a part (queue) enters the Pickup Area
Wait Cnv_QueLen (1, CNV_QUELEN PICKUPAREA) > 0
' Start tracking the parts
Jmp3 place 1,Cnv_QueGet (1) :Z(**) :U(90) :V(0) :W(180),
Cnv_QueGet (1) :U(90) :V(0) :W(180)
On gripper
Wait .1
' Move the picked part to a specified place
Go place_ 2
Off gripper
Wait .1
' Clear the picked part (queue)
Cnv_QueRemove 1, 0
Loop
' Clear the parts (queu) in the downstream side from the Pickup Area
' When error 4406 occurs, restore automatically
ErrHandler:
ErrNum = Err
If ErrNum = 4406 Then
Cnv_QueRemove 1, 0
EResume WaitParts
' When an error other than error 4406 occurs, display the error
Else

Print "Error!"

Print "No.", Err, ":", ErrMsg$ (Err)
Print "Line :", Erl(0)
EndIf

Fend
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16.13 Multiple Conveyors

EPSON RC+ 7.0 supports multiple logical conveyors and robots. You can use multiple
robots with one conveyor.

This section describes a conveyor system that uses one robot with two or more conveyors.

Conveyor Tracking for Several Conveyors

This section describes a conveyor system where one robot picks up “Part 1” from
Conveyor 1 and puts the picked parts above “Parts 2” on Conveyor 2 as shown in the
figure below.

In this conveyor system, each conveyor needs one encoder and camera (sensor).

PG I/O Vision
4‘ I
Power 1 Power 2 c i
amera 2 view
N e
_ Part1 ! i
Camera 1 view Conveyor 1 TR
Lo, i
1o O/ EL
. [
YO O D Part 2
L.—._. 1
N Conveyor 2
Encoder 1
Encoder 2 '
Robot O:_‘
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How to Use Several Conveyors

The usage of several conveyors is described below.

1.

380

Refer to 15.9 Creating Conveyors in a Project and create Conveyor 1 and Conveyor
2. (Set the robot in the upstream side to the Conveyor 1.)

For the [Encoder] and [Vision Sequence], set the different number and sequence for
each conveyor 1 and 2.

GConveyor Tracking

o Conveyors Conveyor 1: General

= Sanveyar 1
General Mame:

Freferences
Limits

Conveyor 2 Bobot #
Encoder #
Type: @) Vigion O Senzor
Mation: (%) Straight O Gircular
Orientatior i
@) Level () Tilted
Vizion Sequence: Crw_Calibl v
Adjust £

Downstream Conveyor: | Hone

Calibrated: ez

Calibrate Conveyor 1.

Refer to 16.11 Vision Conveyors or 16.12 Sensor Conveyors and check the conveyor
operation.

Calibrate Conveyor 2.
Check the operation of Conveyor 2.
The following program is a sample.
Function main
' Task that registers parts in the queues
Xgt ScanConveyorStrobed
' Task that tracks parts (queue)
Xgt PickParts
Fend

Function ScanConveyorStrobed
Integer i, j, numFound, state
Real x, y, u
Boolean found
' Turn OFF the camera shutter and 1/O (conveyor trigger)
'Cv_triggerl: Conveyor 1, Cv_trigger2: Conveyor 2
Off trigger; off Cv_triggerl; off Cv_trigger2
Do
' Register the parts (queue) of the Conveyor 1
' Search for a part on the conveyor
VRun FindPartsl
" Turn ON the camera shutter and I/O (conveyor trigger)
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On Trigger; On Cv_Triggerl
Do
VGet FindPartsl.AcquireState, state
Loop Until state = 3
VGet FindPartsl.Parts.NumberFound, numFound
' Register the part that has been shot as a queue
For i = 1 to numFound
VGet FindParts.Parts.CameraXYU(i), found, x, y, Uu
Cnv_QueAdd 1, Cnv_Point (1, x, vy)
Next I
' Turn OFF the camera shutter and I/O (conveyor trigger)
Off Trigger; Off Cv_Trigger
Wait .1

' Register the parts (queue) of the Conveyor 2
' Search for part on the conveyor
VRun FindParts2
' Turn ON the camera shutter and I/O (conveyor trigger)
On Trigger; On Cv_Triggerl
Do
VGet FindParts2.AcquireState, state
Loop Until state = 3
VGet FindParts2.Parts.NumberFound, numFound
‘Register the part that has been shot as a queue
For j = 1 to numFound
VGet FindParts2.Parts.CameraXYU(j), found, x, vy, u
Cnv_QueAdd 2, Cnv_Point (2, x, y)
Next J
' Turn OFF the camera shutter and I/O (conveyor trigger)
Off Trigger; Off Cv_Trigger2
Wait .1

Loop
Fend

Function PickParts
OnErr GoTo ErrHandler
Integer ErrNum
MemOff 1
MemOff 2
Do
WaitPickupl:
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' Tracking of Conveyor 1
' Turn ON the memory I/O when the Conveyor 1 tracking phase starts

MemOn 1
' Clear the parts (queue) in the downstream side from the downstream limit
Do While Cnv_QueLen (1l CNV_QUELEN DOWNSTREAM) > 0

Cnv_QueRemove 1, 0

Loop
' Move to the standby position when there is no part (queue) in the Pickup Area
If Cnv_QuelLen(l, CNV_QUELEN PICKUPAREA) = 0 Then

Jump place
EndIf
' Wait until a part (queue) enters the Pickup Area
Wait Cnv_QueLen(1l, CNV_QUELEN PICKUPAREA) > 0
' Start tracking the parts
Jump Cnv_QueGet (1)
On gripper
Wait .1
' Clear the picked part (queue)
Cnv_Queremove 1,0
' Finish the Conveyor 1 tracking phase
MemOff 1

' Tracking of the Conveyor 2
WaitPickup2:
' Start the Conveyor 2 tracking phase

MemOn 2
' Clear the parts (queue) in the downstream side from the downstream limit

Do While Cnv_QueLen(2, CNV_QUELEN DOWNSTREAM) > 0

Cnv_QueRemove 2, 0

Loop
"Move to the standby position when there is no part (queue) in the Pickup Area
If Cnv_Quelen(2, CNV_QUELEN PICKUPAREA) = 0 Then
Jump place
EndIf

' Wait until a part (queue) enters the Pickup Area

Wait Cnv_QueLen(2 CNV_QUELEN PICKUPAREA) > 0
' Start tracking the parts

Jump Cnv_QueGet (2)

Off gripper

Wait .1

' Clear the picked part (queue)

Cnv_QueRemove 2, 0

' Finish the Conveyor 2 tracking phase
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MemOff 2
Loop
' Parts (queue) in the downstream side from the Pickup Area
' When error 4406 occurs, restore automatically
ErrHandler:
ErrNum = Err
If ErrNum = 4406 Then
If MemSw(l) = On Then
Cnv_QueRemove 1
EResume WaitPickupl
EndIf
If MemSw(2) = On Then
Cnv_QueRemove 2
EResume WaitPickup2
EndIf
' When error 4406 occurs, restore automatically
Else

Print "Error!"

Print "No.", Err, ":", ErrMsg$ (Err)
Print "Line :", Erl(0)
EndIf

Fend
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16.14 Adjusting the Z value

You can adjust the conveyor Z value after the calibration is completed.

384

Adjusting the Z value is a function to change the work pickup height that has been
determined during calibration.

In the following cases, adjust the Z value:

- To use a pickup area that is different from the one defined during calibration.

- The tool has been changed on the robot after calibration.

To adjust the Z value:

1. Select [Tools]-[Conveyor Tracking].

2. Select the conveyor you want to edit.
3. Click on [General].
4

The dialog shown below appears.

Click on the <Adjust Z> button.

Gonyeyor Tracking

= Conveyars
=) Gorveyor 1
General
Preferences
Limits
Corveyor 2

Corweyor 1: Genera

Hame:

Fobat #

Encoder #

Tope:

Motion:

Orientation:

Vision Sequence:

Downstream Gonveyor: | Mone v

Calibrated

|
@uien O Smer
(%) Straight O Gircular
(=) Level ) Tilted
Crw_Calibl ~
‘fes
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5. The dialog shown below appears.
Place a part on the conveyor in the robot motion range.
Click on the <Jog & Teach> button.
Gonveyor Tracking Galibration
“hetrictions U|S|Qn|
A\
Canweyar 7 Part
1. Place a part on the conveyar.
2. Click Jog & Teach.
3. Mave the robat end effector to the part pick position.
4. Click Teach to record the new conveyor £ coordinate.
Part Flow Direction: () Left to Right (O Right to Left
Teach Conveyor £
6. The [Jog & Teach] dialog will appear. Click the jog buttons to move the robot end

effector to the pick position.

Click the <Teach> button.

Conveyor Calibration: Teach Point

€& Teach‘;‘ Gantral Panel
anal:|U v| Taalk |U v| Arm |U v|
Jnegeing Current Pozition
H {mm) Y (mm) Z {mm)
Mode: Speed |Low [ \ 42;248| | r::.ggs| | m:n.m4| © World
U idee? O Joint
in EEEDN | | © Pukse
B +7
<:>:CI Current Arm Orientation
+
Hand El
+*r 2] [Few ]| | e
P o) P Jog Diztance
u LT w H immy Y {mm} Z {mm} O Gortinuous
[ tooo) [ o] [ 1000 ) Lone
o o o U {dee? & Medium
L W "~ [ toaf| | | © shor
Teach Conveyor Z
[ Teach ] [ Cancel ]
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16.15 Pickup Area

The Pickup Area is the range where the robot can pickup parts.
In the figure below, the robot can pick up the parts in gray.

Conveyor Upstream limit Parts Downstream limit

Vision

fvreneececcensenmnanacead | Pickup Area l

v

Parts Flow

If the Pickup Area is not appropriate, the robot cannot pick up parts. Follow the steps and
cautions below to carefully set the Pickup Area.

To define the Pickup Area:

1. After calibration, the Pickup Area will be defined as shown in the following figure.
Note that the positions of upstream limit and downstream limit depend on the positions
you teach during the calibration.

Robot motion range

Conveyor Upstream limit o Downstream limit

e '
........................... ¥ _ .,

A Pickup Area P
i Vision i S |
i search area | i !
A'. ™
Part Flow

N
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NOTE

NOTE

Decide the upstream limit position.

The robot starts pickup from the line defined by the upstream limit. The Pickup Area
from the upstream limit must be within the robot motion range. (See the figure below.)

The robot does not start pickup until parts cross the upstream limit. If you set the
upstream limit in uppermost position, you can reduce the robot standby time.

Robot motion range

Conveyor Upstream limit .o
s
| — _ I
d , Pickup Area
1
i
EE—
Part Flow

Tracking area

Decide the downstream limit position.

Once the robot starts pickup, it continues its operation even over the downstream limit
to complete the whole operation. Therefore, set the downstream limit in uppermost
possible position so that the robot can operate within its motion range until it
completes the operation. (See the figure below.)

The downstream limit position depends on the conveyor speed and robot position
when it starts pickup. If the robot goes over the motion range during the operation,
move the downstream limit to upper side.

Part Flow

Robot motion range ;

Tracking area
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Changing the Upstream / Downstream limits positions
To change the upstream limit and downstream limit positions, follow the steps below.
To change the Upstream Limit:

1. Select [Tools]-[Conveyor Tracking].

2. Select the conveyor you want to edit.

3. Click [Limits].

4. The dialog shown below appears.

Edit the [Upstream Limit] value.

To define the X1 value, enter a value directly or use Jog & Teach. Entering values
directly is for fine adjustment.

Gonveyor Tracking

Caonveyor 4 Limits

Gorweyor 1 Upstream Limit
Corweyor 2
Carwvevor 3 [] Diaganal Limit
=- Corveyar 4
General
Limits K. [50 | | |

Downstream Limit

[[] Diagonal Limit

X1: [260 | [ | mm

5. When you directly specify the value, enter the value in the box and click <Apply>.
6.  When you use Jog & Teach, click the <Teach> button.

7.  The dialog shown below appears. Follow the directions as you do during calibration.

Gonyeyor Trackine Galibration

Instructions |

Sensor —\ / Upstream Limit / Downstrearn Limit

R |

Conveyar —/ Part

Part Flow ——a

H-—------{0

1. Place part at upstream limit
2. Click Jog & Teach.
3. Move robot end effector to part pick position.

4. Click Teach to record the new position.

Part Flow Direction: (3) Left to Right (O Right to Left

Teach Upstream limit

Cance| ] l < Back [ Jog & Teach |
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To change the downstream limit, edit the [Downstream Limit] value the same as described
for the upstream limit.

NOTE  Upstream and downstream positions can be changed from the Spel program by using
& Cnv_Upstream and Cnv_Downstream commands.
(Diagonal upstream and downstream cannot be changed from the Spel program)

Diagonal Upstream / Downstream Limits

After the calibration, you can set the dividing lines for the Pickup Area (upstream limit /
downstream limit) directed diagonally to the part flow.

When you change the dividing lines to diagonal positions, the Pickup Area also changes as
shown below. The area indicated in gray is widened by changing the dividing lines to
diagonal positions. In addition, diagonal dividing lines are called the diagonal upstream /
downstream limits.

Robot motion range

Conveyor Diagonal upstream [imit ...y Biagonal downstream limit

T )
3o* .

Pickup Area
i Vision
i search area :

; )
Part Flow

The following are the advantages you can get by widening the Pickup Area.
- Reduce robot standby time by widening the upper side Pickup Area.

- Less possibility of missing parts which flow longer after the downstream limit.

NOTE  If there are too many parts on the conveyor for the robot to pick up, it only makes the robot
&~ move for longer distance and longer time and the number of parts the robot can pick up
may decrease, even in a widened Pickup Area.

The robot capacity (how fast or how many parts robot can pick up) depends on the Pickup
Area width, robot standby position, and conveyor speed.
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To set the diagonal upstream limit:

1. Select [Tools]-[Conveyor Tracking].
2. Select the conveyor you want to edit.
3. Click on [Limits].
4

The dialog shown below appears.

Conveyor Tracking

Cionwewor 4 Limits

=3
Conveyor 1 Upstream Limit
Conveyor 2
Conveyor 3 [] Diagonal Limit
=) Conveyor 4
Gieneral
Limits i [0 | ‘ J

Dovnstream Limit

["] Diagonal Limit

X1: [260 | \ | mm

Check the <Diagonal Limit> check box in [Upstream Limit] and click <Apply>.
The following dialog appears.

Conveyor Tracking

= Conveyors
Conveyor 1
Conveyor 2
Conveyor 3
=) Conveyor 4
Gieneral

Cionwewor 4 Limits

Upstream Limit

Diagonal Limit

Limite X [0000 | vt 0000 | mm
¥ 0000 | vz 0000 | mm

Dovnstream Limit

["] Diagonal Limit

X1: [260 | \ | mm

To define the values for X1, Y1, X2, Y2, enter the values directly or use Jog &
Teach. Entering values directly is for fine adjustment.

5. When you directly specify the values, enter the values in the boxes and click
<Apply>.
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6. When you use Jog & Teach, click <Teach>.

The dialog shown below appears.

Gonveyor Trackine Galibration

Thstructions | Wigion |

Upstrearn Limit Downstream Limit
/ Part 2 /

|
|
; |
|
[

Part Flow ——

7
Carweyar /

Part 1

1. Place parts 1 and 2 on the upstream limit line as shown.
2. Click Jog & Teach.
3. Move robot end effector to part 1 pick position.

4. Click Teach to recard the new position

Part Flow Direction: (3 Left to Right ) Right to Left

Teach Diagonal Upstream Limit Point 1

Cancel

7. Place two parts on the conveyor.
Click the <Jog & Teach> button.

8. The [Jog & Teach] dialog appears. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

i Conveyor Calibration: Teach Point

ot & Teach | Gonrol Parel |
anal:|U v| Taalk |U v| Arm |U v|
Jnegeing Current Pozition
H immi W mmd Z {mm}
Mode: Speed |Low [ [ somer] [ tsam] | Tore] ©Werld
U idee? O Joint
iy [ essnn] | | | © Puke
- +7
<:>:CI Current Arm Orientation
+
Hand El
+*r 2] [Few ]| | e
P o) P Jog Diztance
u LT w H immy Y {mm} Z {mm} O Gortinuous
[ tooo) [ o] [ 1000 ) Lone
o o o U {dee? & Medium
L W "~ [ toaf| | | © shor
Teach Diagonal Upstream Limit Point 1
[ Teach ] ‘ Cancel |
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9. The dialog shown below appears. Click the <Jog & Teach> button.

Gonveyor Trackine CGalibration

Thstructions | Vision |

Upstream Limit Downstrearm Limit
/ Part 2 /
D-ﬂ’

|
Part Flow —— jf :
|
1

uN
Carweyor —/ Part 1

1. Click Jog & Teach.
2. Move robot end effectar to part 2 pick position.

3. Click Teach to record the new position.

Part Flow Direction: (8) Left to Right (O Right to Left

Teach Diagonal Upstream Limit Point 2

[ Cancel ] [ < Back ] Fdog & Taach‘é

10. The [Jog & Teach] dialog appears. Click the jog buttons to move the robot end
effector to the pick position. Click the <Teach> button.

Gonveyor Galibration: Teach Point

Jog & Teach | Control Panel |

Local:‘U v| T00|:|D v|Arm:|D v|

Joeging Current Position
# (mm} ¥ {mm} Z (mm}
aozsr] [ -1sam] | Toa] @ Werld

U (e O doint
[ teesz] | | [ | © Puke
+Z£

Current Arm Origntation

Hand I:I
z ] [Rew ]| | EEm

Mgde:|WDr’|d v| Speeg:|LDW v| |
a
+X

&5 &1 P Jog Distance

U N i H {mm} Y (mm? Z (mm} O Continuous
[ om0 [ tom| [ 1m00) O Lone

o | | 1 ideg) @ Medium

+U Y w [ tooo] | | | | ©ghort

Teach Diagonal Upstream Limit Point 2

| Teach |[ Cancel I
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To set the diagonal downstream limit, check the <Diagonal Limit> check box in the
[Downstream Limit] area and click <Apply>.

The following dialog appears. Click the <Teach> button and follow the directions in the
wizard.

Gonveyor Tracking

Caonveyor 4 Limits

80"1\“3)"0' ; Upstream Limit
Orveyor
Carwvevor 3 [] Diaganal Limit
=- Corveyar 4
General
T ¥ [saoo0 | [ | mm

Downstream Limit

Diagonal Limit

(om0 | v (o000 | mm
w2 [0ooo | vz 0000 | mm

Note that error 4415 occurs when the diagonal upstream / downstream limits are defined as in
the following cases.

- They are perpendicular to the part flow direction.
- They are parallel to the part flow direction.

- The diagonal upstream limit and downstream limit cross on the conveyor.
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16.16 Queue Sorting

NOTE

NOTE

&

When you set the queue sorting, it registers the queue data in the order of position along
the X axis in the conveyor local coordinate system.

Set 0 for the index number of Cnv_QueGet command. If you set nothing, the robot picks
up parts from the downstream side.
To set the queue sorting

1. Select [Tools]-[Conveyor Tracking].

2. Click the conveyor you want to configure and select the [Preferences]. The dialog
below will appear.

GConveyor Tracking

= Conveyors Conveyor 1: Preferences

= Canveyar 1

Gieneral
Preferences

Limits

Conveyor 2 Feject Distance: |0.000 mm

Queus position data sorted on X axis

3. Set the [Queue position data sorted on X axis] box.
4. Click the <Apply> button.

When you set a diagonal upstream limit, register the queue data in the order of entering
the Pickup Area.

Also, when you set a diagonal upstream limit, note that the queue sorting cannot be
canceled.

The queue sorting function is applied to both upstream and downstream conveyors.

16.17 Abort Tracking

394

There are some situations when you want to abort tracking a part that moves out of the
Pickup Area while the robot is tracking the part. In this case, use the Cnv_AbortTrack
command in a separate task that monitors the conveyor queue.

Function MonitorDownstream
Robot 1
Do
If CnV_QueLen(l, CNV_QUELEN_DOWNSTREAM) > 0 Then
Cnv_AbortTrack 0
EndIf
Wait .1
Loop
Fend
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16.18 Conveyor Tracking with 6-Axis Robot

NOTE

&

When you use a 6-axis robot in a conveyor tracking system, you need to set the values of U,
V, and W. For this, use the Cnv_QueGet command.

The following shows the case where the robot end effector moves toward a part during the
pickup.
Go Cnv_Queget (Conveyor number, [Index]) :U(90) :V(0) :W(180)

To use the Jump3 command, write a program as follows:
Jmp3 P1l,Cnv_QueGet (1) :Z(**):U(90) :V(0) :W(180),
Cnv_QueGet (1) :U(90) :V(0) :W(180)

P1 and Z(**) height should be the same.

The followings are points to be known before setting the Z(**) height.

- Home position of Z in the tracking coordinate is the calibration position.

- To raise the Z height in the tracking coordinate, offset in a positive (+) direction.
- To lower the Z height in the tracking coordinate, offset in a minus (-) direction.

- Robot coordinate P1 can be converted to the conveyor coordinate and displayed.

> print P1@cnvl

16.19 Tracking Mode

NOTE

NOTE

There are two tracking modes: picking quantity-priority mode and picking accuracy-
priority mode. The mode can be selected by the Cnv_Mode command.

Tracking mode selection is only available for linear conveyors. For circular conveyors, the
picking quantity-priority mode is only available.

Picking quantity-priority mode

Picking quantity-priority mode prioritizes reducing time to catch up with the work piece
(queue) over the picking accuracy. This mode is suitable for the conveyor tracking system
in which space between the work pieces is narrow.

When the picking quantity-priority mode is selected, tracking delay (situation in which
the Manipulator does picking motion at the posterior part of the work piece to the
direction of the conveyor motion) may occur. If the tracking delay occurs, write the
program as follows.

Go Cnv_Queget (Conveyor number, [Index]) +X (**)

Picking accuracy-priority mode

Picking accuracy-priority mode improves the picking accuracy while it takes more time to
catch up with the work piece. This mode is suitable for the conveyor tracking system for
small work pieces.

Picking accuracy-priority mode should be used for the conveyors of 350 mm/sec or less.

When the conveyor of 350 mm/sec or more is used, the tracking mode will be picking
quantity-priority mode regardless of the setting of Cnv_Mode.
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’\% Although the tracking delay does not occur in the picking accuracy-priority mode, the

Manipulator may slide to the direction of the conveyor motion in Go, Move, or Jump3
motions after the downward motion of the Z-axis. If this occurs, take following
countermeasures (these may not be effective for Go and Move motions)

- For Go motion: Change to Jump motion. Or, reduce the values of Accel and Speed.

- For Move and Jump3 motions: Reduce the values of AccelS and SpeedsS.

16.20 How to shorten the picking cycle time

There are following two methods to shorten the picking cycle time.
*Use the Arch command

*Use the Cnv Accel command
NOTE -

(&=  The followings are the points to consider when using the Cnv_Accel command.
-Maximum Cnv_Accel value is 5000 mm/sec™

-If the Cnv_Accel setting value is 0 or exceeds 5001, the default value (2000 mm/sec’)
will be set.

«If the acceleration error occurs, greater Cnv_Accel value cannot be specified. Decrease
the Cnv_Accel value or decrease Accel or AccelS.

*When Cnv_Accel is used in the picking accuracy-priority mode, the manipulator may
slide to the direction of the conveyor motion after the downward motion of the Z-axis.

16.21 Manipulator Posture

Manipulator posture during the tracking motion is always the default posture regardless of
the posture at the conveyor tracking calibration. To specify the posture for the tracking,
write a program as follows.

Example: tracks the work piece with Lefty arm position

jump Cnv_Queget (Conveyor number, [ndex]) /L

NOTE  During tracking motion, singularity avoiding function cannot be used. Therefore, set the
& positions of the Manipulator and the conveyor so that the Manipulator does not pass
through the singularity.
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17. ECP Motion

An ECP (external control point) motion is when the robot arm holding a part follows a
specified trajectory (part’s edges, etc.) using an outside fixed tool.

(ECP)

Outside Fixed Tool

The ECP option supports the following:
- ECP definition by ECPSet statement and selection by ECP statement

- ECP motion commands (additional functions of Move, Arc3, Curve, and CVMove
commands)

- Teaching with ECP jogging

This option is available for SCARA (including RS series), Cartesian and 6-axis robots.
Also, it can be used with multi-robot systems.

Up to 15 ECP coordinate systems can be defined.

How to move the arm with ECP motion

In the following paragraphs, the process for moving the 6-axis robot arm with ECP motion
is explained as an example.

1. Setting an ECP

The ECP (external control point) is a coordinate system data used for defining the robot
position and orientation at a processing point on the tip of the outside fixed tool.

The ECP should be defined based on the robot coordinate system or desired local
coordinate system.

For example, when a drawing shows that the ECP is located at X=300, Y=300, Z=300
based on the robot coordinate system, specify it as shown below.

ECPSet 1,XY(300,300,300,0,0,0) ' Defines ECP No.1
When you have no ECP location data, you can specify it by teaching.

As an example, attach the tool of which you know the data precisely and bring the tip of
the tool close to the ECP and then teach its position anywhere as PO. Then, specify the
ECP using PO coordinate data as shown below.
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17. ECP Motion

ECPSet 1,P0 :U(0) :V(0) :W(O) ' Defines ECP No.l

The orientation data (U, V, W) were set to 0 in the above examples. In these cases, the
orientation in the ECP coordinate system is equal to that in the reference robot coordinate
system.

You can specify U, V, and W coordinates in the ECP coordinate system. However, this
data is valid only during the tangential correction mode ON in the Curve statement and
ECP jog motion.

2. Teaching

Teach the point data while moving the robot arm holding the actual part. In this section,
the part is assumed to be a rectangular solid and the arm is moved straight so that it touches
one side of the part of the ECP specified in the previous section /. Setting the ECP.

For details on teaching, refer to 5.72.2 Robot Manager (Tools Menu,).
2-1 Teaching the motion start point

Move the arm to the motion start point and teach it as P1.

2-2 Teaching the motion end point

Move the arm to the motion end point and teach it as P2.

ECP Jog Mode:

The ECP jog mode is an additional jog mode used for teaching besides the Joint, World,

and Tool jog modes.
NOTE
i The ECP jog mode is based on the selected ECP coordinate system.

3. Executing Motion

To move the arm with ECP motion, add the “ECP” parameter to a motion command.

ECP 1 ' Select ECP
Go P1 ' Moves the arm to the motion start point
Move P2 ECP ' Executes ECP motion

Use the Arc3 command to move the arm in an arc trajectory with the fixed tool. Use the
Curve and CVMove commands to move the arm in cubic spline curves.
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18. Force Sensing

18.1 Overview

The EPSON RC+ Force Sensing Option allows you to integrate force sensing in your
applications. The force sensor is typically mounted on the robot's U axis. The sensor has 6
axes: ForceX, ForceY, ForceZ, TorqueX, TorqueY, TorqueZ.

P X L T

orce
X y
T

orque

With this option you can do the following:
e Read one or all 6 force/torque sensing axes values.
e Set triggers for motion commands.

e Use multiple force sensors in the same application. (up to 2 sensors)

SCARA robot with Gamma force sensor

18.2 Specifications
EPSON RC+ supports ATI force sensors using PCI interface boards.

For the PCI interface board, we support the following products of National Instruments.

PCI-6220 Connect one force sensor
PCI-6224 Connect one or two force sensors
PCI-6034E Connect one force sensor (Conventional)

Note that we offer only the software license of this option. If you need ATI Force Sensor,
a set of the PCI interface board and the sensor, please purchase it separately.

For specifications on force sensors, please see the ATI website:

http://www.ati-ia.com/products/ft/sensors.aspx

In addition, it is required for the users to prepare for installation to the manipulator. For
details, refer to the installation drawing below.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 399


http://www.ati-ia.com/products/ft/sensors.aspx

18. Force Sensing

18.3 Installation

NOTE

400

The Force Sensing Option must be enabled in the RC700 controller. If you purchased the
option with your system, the option will already be installed and configured.

You can also purchase the Force Sensing Option and install it in the field. See the chapter
Installing EPSON RC+ Options for details.

Installing the force transducer circuit board

If you are adding Force Sensing in the field, you must install the force transducer board(s)
in your system, and then run the NI-DAQmx driver installer.

Board Installation

Before installing the force sensing circuit board(s), you must first install the National
Instruments DAQmx drivers that came with the board. To install the National Instruments
DAQ drivers:

1. Run the NI-DAQmzx driver installer.

Accept defaults for each step of the installation wizard.
Shutdown the system.

Install the board(s).

Start the system.

SANR A

Run the National Instruments Measurement & Automation Explorer program once to
verify that the board(s) that were installed are recognized.

You do not need to install the ATI software that came with the force transducer.

The calibration for the transducer must be loaded into memory. EPSON RC+ 7.0 handles
this when you import the calibration data file as described in the section Sofiware
Configuration later in this chapter. The calibration data file can be located on the CD that
came with the force transducer.

Mounting the force transducer
To mount the force transducer to the robot:

1. Remove the top cover of the transducer.

2. Remove the robot's end effector axis coupling and mount it to the transducer cover.
3. Install the transducer cover / coupling assembly onto the transducer.
4

Install the entire assembly on the end effector axis.
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The following figures show mounting for gamma and nano transducers.

End effector axis shaft

/ Force sensor coupling

/ 8 mounting screws

T

|
| — Force sensor
mounting cover

I

\ ‘

f
|
—8 8 A

4 mounting screws

Gamma force

transducer
Mounting the Gamma Force Sensor
— End effector axis shaft
/ Force sensor coupling
L] 3 mounting screws
S
T T T* g
l |
4 mounting screws | T T |

TAr A

<4— Nano force transducer

Mounting the Nano Force Sensor
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402

Mounting tooling to force sensor

The following diagrams show the tooling mounting dimensions for Gamma and Nano

force transducers.

+X

A~ 286 0

+012

26 g0 5.6 Deep

o674 60

Overload Pin U — %
B \

Hole pattern for mounting
tool adaptor to transducer

—— 28 —=| Standard Tool ISO H7 Fit
/__.Adaptor [250] B.C.
/ "IEE}. 21AID]

216 "0 3.6 Deep

ISO H7 Fit
Chamfer 1.0x45°

4X M6 1SO-6H
5.6 Deep

250] B.C.
(¢l 15 TATE]

Tool mounting for Gamma transducer

(3) M2-.40 ISO Tap for
Interface B.C. 12.5 Tool Adaptor :
Mounting Adaptor
| —— 14.50 ——>
Y +7 - T = -7
817
Screws hold l
tool adaptor to Nano (
Tool Side Standard Cable Exit””Y
Side View

Tool mounting for Nano transducer
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Connecting the force transducer

Use the cable supplied with the transducer to connect it to the PC board. The Nano
transducer connects to an external interface box which in turn connects to the PC board.

B Make sure power is off before connecting or disconnecting the force transducer. Protect
transducer from electro-static discharge. Do not touch the internal electronics or

connector pins.
CAUTION

Routing the transducer cable

The transducer cable must be routed so that it is not stressed, pulled, kinked, cut, or
otherwise damaged throughout the full range of motion. If the cable will rub other cables
during cycling, use a plastic spiral wrap to protect it.

When the cable is cycling below the minimum bending radius the cable may fail due to
fatigue. A small radius can be used if the cable is not being moved.

Minumum cycled bending radius
40 mm (at room temperature)
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Software Configuration
To configure EPSON RC+ 7.0 Force Sensing:
1. Start EPSON RC+ 7.0, then select [Setup]-[System Configuration].

2. Click on the [Force Sensing] item in the tree on the left. If [Force Sensing]is not
displayed, then the software options key for Force Sensing has not been enabled.

3. To add a board, click the <Add> button. A new force sensor will be shown in the
tree on the left, and the controls used to configure the sensor will become enabled.

U System Configuration

Forze Senzar: 1

SPEL Controller Board Close
Drive Units
Robots
Inputs / Outputs NI DG Device: Apply
Remote Contral
5 ot
TGP /1P ATI Calibration File FTE010.cal D
Wisioh
Force Senzing Faree Uit
Delete
Torque Units:

4. Enter the [NI DAQ device] name. This is assigned by the National Instruments
software. To view NI DAQ device numbers, run the Nation Instruments
Measurement & Automation Explorer.

5. Click the button shown on the right of [ATI Calibration File] to import a calibration
file for the sensor. This can be found on the CD that came with the sensor. Navigate
to the calibration file whose name includes the serial number of the sensor. Click
<Open>, and the file will be copied to the EpsonRC70\force directory.

6. Leave the force and torque units at the default setting to use the native units. The
actual units will be displayed in the sensor list after you click <Apply>. Or, you can
select the desired units.

7. Click <Apply> to accept the new sensor.

From the [Tools] menu, select [Force Monitor]. This will open the [Force Monitor]

window.

Force Monitor E|
5 oo | | b

T omon | | bt

z ami | | ht

T#: oo | | htin

TY: oo | | htin

TZ. ooz | | htin

9. Apply pressure to the sensor. You should see the values change on the [Force
Monitor] window. If you are using multiple sensors, change the sensor number on
the monitor and verify that each sensor is working.
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18.4 Force Sensing Commands

All Force Sensing commands begin with the same prefix: "Force ". Here is a list of all of
the commands. For details, please see the online help or SPEL" Language Reference
Manual.

Force_Calibrate Zeros out all axes for the current sensor.

Force_ClearTrigger Clears all trigger conditions for the current sensor.

Force_GetForce Returns the current value for one axis for the current sensor.

Force_GetForces Returns the current values for all axes for the current sensor in an
array.

Force_Sensor Sets / returns the current sensor for the current task.

Force_SetTrigger Sets /displays the force limit triggers for the current sensor.
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18.5 Using

the Force Sensing Trigger

406

You can configure the system to stop the robot after the force sensing trigger has been
activated. You can set the trigger to activate when one or more force sensing axes reaches
a preset limit. You use the Till command to check the trigger condition during motion.

Stopping Motion along Z axis
Use a trigger on the ZForce axis to stop the robot during Z axis motion.

For example:

' Set the force trigger to fire when force on Z axis is less than —10

Force ClearTrigger

Force SetTrigger FORCE ZFORCE, -10, FORCE LESS
Till Force

Jump P1

Speeds 1

Move P2 Till

You can combine other conditions with Force in the Till command:
Till Sw(1l) = On Or Force

You can combine other force/torque conditions by calling Force SetTrigger more than once. In
this case, clear all triggers first before setting them.

Force ClearTrigger
Force SetTrigger FORCE ZFORCE, -10, FORCE LESS
Force SetTrigger FORCE XFORCE, 5, FORCE GREATER

Stopping Motion along X or Y axes

Use a trigger on the XForce, XTorque, YForce, YTorque axes to stop the robot during Z
axis motion. You need to align the force sensor by rotating the robot's U axis. The X and
Y axes of the force sensor are marked on the transducer.

For example:

' Set the force trigger to fire when torque or force on X axis is less than —10

Force ClearTrigger

Force SetTrigger FORCE XFORCE, -10, FORCE LESS
Force SetTrigger FORCE XTORQUE, -10, FORCE_LESS
Till Force

Jump P1

Speeds 1

Move P2 Till
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19 Real-Time I/O

You can use this function only with the controller RC700.

19.1 Overview

Real-time 1/O is a feature that allows you to input trigger signals into the R-I/O connector
of the robot controller so that you can latch and acquire the robot position at high speed
while it is operating.

An example of an application using real-time /O is "Picture on the fly": This synchronizes
the robot position detection and the vision position detection, and performs part pickup,
alignment, and assembly without stopping the robot.

With the real-time I/O feature, you can reduce the robot stop time for vision image
acquisition that is necessary for traditional vision applications.

i

19.2 Specifications
R-I/O Connector

The RC700 robot controller has an R-I/O connector that is used to connect the real-time
I/O trigger input signals. An R-I/O input is a special input interface that monitors the
signals at higher speed than the standard I/O inputs. There are two trigger input signals on
each of the RC700 Control Unit and external Drive Unit. For example, set the
transmission type sensor so that it reacts when the robot passes the camera acquisition
point and use the R-I/O connector so that the R-1/O input is detected at the moment shutter
clicked.

For the details of the hardware (connection connector, connection circuit), refer to the
manual RC700 Robot Controller - R-1/0.

Real-time I/0O commands

There are special commands provided for use the real-time I/O. The following are basic
descriptions of these commands.

For more details, refer to the manual SPEL+ Language Reference.

LatchEnable

This command is used to enable or disable the latch function of the robot position
information with the real-time I/0O. When LatchEnable On executes, it enables the
robot position latch function using the trigger input signals connected to the R-1/O
connector. After the latch is enabled, the robot current position information is latched
when the first trigger input is detected. To repeatedly latch the robot position,
execute LatchEnable Off and then execute LatchEnable On again. To use the
command repeatedly, it requires 60 ms minimum interval for each command
processing time but it is not necessary to consider the command executing time.
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SetlLatch

Specifies the real-time input port that you connected the trigger input signal to, and
the input logic. The table below shows the port numbers you can specify. Specify
the port number that the robot using R-I/O is connected. If the other ports are
specified, an error will occur. One robot cannot wait for the trigger signals from
multiple ports.

Point Port number
Control Unit | INPUT 2 points 24,25

Execution of SetLatch requires approximately 40 msec for processing.

LatchState Function
This function returns the position latch status.

After it confirms that the latch has been done, it acquires the position information
using the LatchPos Function.

LatchPos Function
This function returns the robot position information latched by the trigger input.

Executing the LatchPos Function needs approximately 15 msec for processing.

RobotPos Vision Sequence Property

Set the RobotPos sequence property to set the robot coordinates of the image
acquisition position to calculate the part position when you use a mobile camera
system. The system can calculate the correct part position by using the position
acquired by LatchPos Function in this property.

For the details, refer to the manual Vision Guide 7.0 Properties & Results Reference.

Latch accuracy

The following is the theoretical sampling time used to latch the position information.

Sampling time [usec]

4-axis robot 32
6-axis robot 32

Control Unit

You can get a rough idea of latch accuracy from the robot speed (parts moving speed) at
the latch trigger input and the sampling time. For real accuracy, you must have a margin
on the required accuracy because time delay and variation in the hardware may affect. The
latch accuracy will improve as the robot moves slower at the trigger input.

Latched position accuracy [mm] = Robot speed [mm/sec] x Sampling time [sec]
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19.3 Usage

1. Basic example

The following program is a sample to connect any trigger signal to the R-1/O connector of
the controller, latch the robot position information while it is operating at the trigger input,
and show the latched position information.

Function Main
Motor On
Power High

Speed 50; Accel 50, 50
SpeedS 500; AccelS 5000

Go PO ' Start point
SetLatch SETLATCH PORT CU 0, SETLATCH TRIGGERMODE LEADINGEDGE
LatchEnable On ' Enable the latch
Move P1 ' Start the operation, trigger input while operating
Wait LatchState = True ' Confirmed the latch is complete
P3 = LatchPos ' Acquire the latched position
LatchEnable Off ' Disable the latch
Print P3 ' Show the latched position
Fend

2. Example with Vision system

This is an example that uses the robot end effector to handle parts, passes above the
external fixed upward camera acquisition point without stopping, and assembles the parts
with an appropriate position correction.

nf"~ \
Sensor

Controller

—1

T Shooting trigger R-1/O Input

Trigger signal

This system has a transmission type sensor that outputs the trigger signal when the robot
end effector handles a part and passes the camera acquisition point. Then, it connects the
sensor output with both the R-I/O and the camera trigger input for external tuning and
synchronizes the latched robot position information and the camera image. It calculates
the part position error and offsets the position comparing the robot position information
from the camera image to the robot position information from the real-time 1/O.

In this case, the robot vision system must be calibrated.

For details on the camera trigger signal connection and the vision calibration, refer to the
manual Vision Guide 7.0.
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The following program is a sample.

FrontPos PassingPos

iy

StartPos TargetPos

' Variable that stores the position correction amount
Global Double g RevPosX i, g RevPosY i, g RevPosU i

Function Main
Robot 1
Motor On
Power High

Speed 100
Accel 100, 100

Jump InitPos ' Move to the initial position
Wait 1.0

SetLatch 24, SETLATCH_TRIGGERMODE_LEADINGEDGE
' Set the latch condition

MemOff O

Xgt PictureOnFly Camera ' Start the shooting task

Jump StartPos CO ' Move to the part feed point

Wait 0.5

LatchEnable On ' Start waiting the latch

MemOn 0 ' Enable the shooting

Jump FrontPos CO CP 'Move close to the camera

Go PassingPos CP ' Pass over the camera

Go TargetPos :Z(-70) CP ' Move over the assembly point
Wait MemSw(1l) = On ' Wait until the image processing is complete
Wait LatchState = True ' Wait for position latch completion
LatchEnable Off ' Disable the position latch

Jump TargetPos +X(g RevPosX i) +Y(g RevPosY i) +U(g RevPosU i) CO LimZz (-70)
' Move to the assembly point
Wait 0.5

Jump InitPos ' Move to the initial point
Wait 0.5

Motor Off

Fend
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' Function to execute from work imaging to offset calculation
Function PictureOnFly Camera

'Vision Result variable

Double RbX, RbY, RbU ' Work position on the robot coordinate system
Double PxX, PxY, PxU ' Work position of the image coordinate system
Double Angle 'Work angle

Integer AcgStat ' Strobe imaging completion flag

Boolean FoundRb, FoundPx 'Work detection status

Double Xtmp, Ytmp, Xofs, Yofs 'Position offset calculation variable

Wait MemSw(0) = On ' Waits the imaging start flag
MemOff 1 ' Clear the imaging completion flag
MemOff O ' Clear the imaging start flag
AcgStat = 0 ' Clear the strobe imaging flag

VRun PictureOnFly i

Do Until AcgStat = 3 ' Wait for strobe
VGet PictureOnFly i.AcquireState, AcgStat
Loop

' Check the work detection
VGet PictureOnFly i.GeomO1.Found, Found

If Found = False Then

Print “Work NotFound”

Pause
Else

MemOn 1 *Change the camera imaging flag
EndIf

' Acquire the imaging result
VGet PictureOnFly i.GeomOl.RobotXYU, Found, RbX, RbY, RbU
VGet PictureOnFly i.PixelXYU, FoundPx, PxX, PxY, PxU

Wait LatchState = True 'Wait for the trigger
ShutterPos = LatchPos ' Saves the trigger position

' Work offset calculation

Xtmp = CX(ShutterPos) - RbX
Ytmp = CY (ShutterPos) - RbY
Angle = PxU

' Position offset calculation
g RevPosX i = Xtmp * Cos(DegToRad(Angle)) - Ytmp * Sin(DegToRad(Angle))
g RevPosY i = Xtmp * Sin(DegToRad(Angle)) + Ytmp * Cos(DegToRad (Angle))
g RevPosU i1 = Angle

If (g RevPosU i > 180) Then

g RevPosU i = g RevPosU i - 180
ElseIf (g RevPosU 1 < -180) Then

g RevPosU i = g RevPosU i + 180
EndIf

Fend
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20 Additional Axis

NOTE

&

You can attach up to two additional drive axes (per manipulator) which can operate in
association with the manipulator. The position data of the additional axis is saved with the
robot point data. The additional axis can move simultaneously with the manipulator by
motion commands and you can design an application using a traveling axis (manipulator
on the straight axis) with simple programming.

If you want to operate the manipulator and drive axis separately, you need to define the
additional axis as another manipulator using the multi-manipulators feature.

AN

CAUTION

B When you use the additional axis as traveling axis and mount a manipulator(s) on the
axis, the reaction force of manipulator(s) is put on the traveling axis. Therefore, you
should limit the acceleration/deceleration speed with the Accel setting so that it is
within the allowable inertia of traveling axis. In addition, the manipulator may swing
widely at the positioning and possibly break the additional axis.

20.2 Specification

412

Types of additional axis

The supported additional axes are the servo axis (X5 series Single-axis robot) controlled by the
servo driver of the controller and the PG axis, controlled by the pulse generator board.
However, note that the PG axis has some limitations.

Limitations of a PG additional axis
a. Synchronizes with the manipulator to start motion but not to finish.
b. Does not support Path motion with CP On and Pass. Stops for every motion.
c. Does not go through the CvMove series of points
d. Calibration is necessary using the MCAL command. Cannot operate robots until
the calibration is complete.

Number of additional axis

Up to two additional axes are available for each of the SCARA robot series (including RS
series), Cartesian coordinate robot, 6-axis robot, and JOINT type robot. However, the number
of axes you can add is determined by how many axes are available with your controller.

Position data management
The additional axes are allocated to Joint #8 and #9 for all robot types. Tthe position data are
shown in the S and T coordinate values of point data of the manipulator to which you add the

additional axes.
The additional axis as Joint #8 is called the additional S axis and Joint #9 is the additional T

axis.
The coordinate values of additional axes are saved with the robot point data but don’t have any

effect on the robot coordinate system.
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How to operate

The additional axis can move simultaneously with the manipulator (synchronous start / stop).
However, if you use the PG axis, it doesn’t synchronize with manipulator to finish and operate
by the different acceleration/deceleration speed from the manipulator. See below for the details
of motion commands.

Also, you can operate the additional axis and manipulator separately by proper management of
the point data. However, you cannot operate separately both of them in arbitrary timing. In
this case, use the multi-manipulators function and set the drive axis as another manipulator.

Command specification

Pulse, Go, BGo, TGo, Pass
The additional axis can operate in association with the manipulator motion. However, if
you use the PG axis, it synchronizes only to start the motion and a motion command
completes when both the manipulator and axis finish each motion. In addition, if the PG
additional axis has a travel distance, the Path motion with CP On and Pass are prohibited
and the axis moves with CP Off automatically.

Move, BMove, Tmove
The additional axis can operate in association with the manipulator motion. However, if
you use the PG axis, it synchronizes only to start the motion and a motion command
completes when both the manipulator and axis finish each motion. In addition, if the PG
additional axis has a travel distance, the Path motion with CP On is prohibited and the axis
moves with CP Off automatically.

Arc, Arc3
The additional axis can operate in association with the manipulator motion. It doesn’t go
through the specified midPoint and directly goes to the end point. If you use the PG axis,
it synchronizes only to start the motion and a motion command completes when both the
manipulator and axis finish each motion. In addition, if the PG additional axis has a travel
distance, the Path motion with CP On is prohibited and the axis moves with CP Off
automatically.

CVMove

The additional axis can operate in association with the manipulator motion. If you use a
servo axis for the additional axis, for each of the S and T axis it creates a curve going
through the S and T coordinates specified by a series of point data. However, if you use
the PG axis for the additional axis, it doesn’t go through the series of points and directly
goes to the end point. Also, it synchronizes only to start the motion and a motion
command completes when both the manipulator and axis finish each motion. In addition,
if the PG additional axis has a travel distance, the Path motion with CP On is prohibited
and the axis moves with CP Off automatically.

Jump
The additional axis executes PTP motion in association with the manipulator horizontal
motion. However, if you use the PG axis, it synchronizes only to start the motion and a
motion command completes when both the manipulator and axis finish each motion. In
addition, if the PG additional axis has a travel distance, the Path motion with CP On is
prohibited and the axis moves with CP Off automatically.

Jump3, Jump3CP
The additional axis can operate in association with the manipulator depart / span /
approach motion. However, if you use the PG axis, it synchronizes only to start the
motion and a motion command completes when both the manipulator and axis finish each
motion. In addition, if the PG additional axis has a travel distance, the Path motion with
CP On and Pass are prohibited and the axis moves with CP Off automatically.
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JTran, PTran
The additional axis can operate separately by specifying as Joint #8, #9.
Example:
> JTran 8, 90 ' Move the additional S axis by 90 mm
> PTran 9, 10000 'Move the additional T axis by 10000 pulse

20.3 Usage

Additional axis configuration

For the instruction of configuring the additional axis, refer to 9.2 Configuration of
Additional Axes.

If you use the PG axis for the additional axis, you need to set the PG parameters. For the
details of PG parameters, refer to the Robot Controller RC700 option: PG Motion System
manual.

Point data usage

This example specifies the position data of manipulator and additional ST axes and substitutes
them to the point data.

Pl = XY (10, 20, 30, 40) :ST(10, 20) ' SCARA robot

Pl = XYy (10, 20, 30, 40, 50, 60) :ST(10, 20) ' 6-axisrobot

This example specifies the position data of manipulator and additional ST axes and executes a
PTP motion.

Go XYy (10, 20, 30, 40) :ST(10, 20)

Go Xy (10, 20, 30, 40, 50, 60) :ST(10, 20)

This example specifies the position data of additional ST axes individually
Pl = XY (10, 20, 30, 40) :S(10) :T(20)
P1 XY (10, 20, 30, 40) :5(10)
Pl = XYy (10, 20, 30, 40) :T(20)

This example omits the robot position assignment XY( ) and specifies only the additional axis
position. Then, the point data is defined so that the manipulator doesn’t move (undefined).
Pl = ST (10, 20)
Go P1 ‘' Only additional axis moves and
the manipulator remains at the current position.

This example operates only the additional axis.
Go ST (10, 20) ' Only the additional axis moves.

This example omits the additional axis position assignment ST( ) and specifies only the
manipulator position. Then, the point data is defined so that the additional axis doesn’t move

(undefined).
Pl = XY (10, 20, 30, 40)
Go P1 ' Only the manipulator moves and

the additional axis remains at the current position.

This example operates the manipulator only.
Go XY (10, 20, 30, 40) ‘' Only the manipulator moves.

This example calculates the additional axis coordinate value using a point operator expression.
P1 = Xy(10, 20, 30, 40, 50, 60) :ST(10, 20)
P2 = P1 + S(10) + T(20) " Add the offset amount to the
additional ST axes for PIl.
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Note that you cannot use the point operator for undefined points.

Pl = XY (10, 20, 30, 40, 50, 60)
P2 = P1 + S(10) + T(20)

‘' Error (ST are undefined for Pl and

you cannot use the point operator)

Pl = XY (10, 20, 30, 40, 50, 60) +ST (10, 20) ‘' Error
Pl = XYy (10, 20, 30, 40, 50, 60) +S(10) +T(20)  Error
Go ST (10, 20) + X(10)

‘' Error (XY are undefined and

you cannot use the point operator)

This example shows the additional ST axes coordinate values retrieved from the point data.

Print CS(P1),

Pallet motion

CT (P1)

When you specify a pallet with the point data including the position data of additional axis, the
position data of additional axis is also calculated by the pallet operator. If you use the
additional axis as traveling axis, you can define a wide range pallet than for a single

manipulator.

Also, if you want to use the additional axis not as traveling axis and exclude the additional axis
position from the pallet operator, define the pallet with the point data that clears the additional

axis position data.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1

415



14. Installing Controller Options

21. Installing Controller Options
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NOTE

When you purchase options with your system, the options have already been installed on
your system before shipment. Of course, you can purchase options separately.

To see what options are enabled on your system, select [Setup]-[Options]. The following
dialog will be displayed.

Options 2]
Options Key Code:
480278C15C00C01 3598
Dption Key Option -’

Enabled | Active

VE Guide Yes Yes

Vigion Guide es es
Security Yes Yes
Conveyar Tracking Yes Yes
GUI Builder res res
OcR Yes Mo o
Item Description
Option Name of the option.
Key Enabled Indicates that the option is enabled in the controller.
Option Active Indicates that the option is currently active in RC+.

To enable an option on site

1. Copy and paste or write down the Options Key Code. You can view this from the
[Setup]-[Controller]-[Options] dialog.

2. Call your distributor to purchase the enable key code for the desired option.
3. You will receive a code to enable the option from your distributor.

4. Select the option to enable on the grid, and then click the <Enable> button.
5. Enter in the code you received from your distributor.

The key code is case sensitive.

Enable Option El

Enter code to enable ECP;

{ ul's I [ Cancel

Enabling an option
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22. Software License Agreement

THIS IS A CONTRACT. CAREFULLY READ ALL THE TERMS AND
CONDITIONS CONTAINED IN THIS AGREEMENT. INSTALLING THE
SOFTWARE (EPSON RC+ 7.0) INDICATES YOUR ACCEPTANCE OF THESE
TERMS AND CONDITIONS. IF YOU DO NOT AGREE TO THESE TERMS AND
CONDITIONS, SIMPLY DO NOT INSTALL OR USE THE EPSON RC+ 7.0
SOFTWARE.

LICENSE

SEIKO EPSON CORPORATION (the "Licenser") hereby grants to you (the
"Licensee") a non-exclusive and transferable right to use the EPSON RC+ 7.0
Software program and documentation (the "Licensed Materials"). You may only use
this software on one (1) CPU. You may not use, copy, or modify the Licensed
Materials, in whole or in part, except as expressly provided for by this agreement.

OWNERSHIP

As the Licensee you own the magnetic or other physical media on which the Licensed
Materials are recorded or fixed, but the Licenser retains sole and exclusive title to and
ownership of the Licensed Materials recorded on the original disk and all subsequent
copies regardless of the form or media in or on which the original and other copies
may exist. By paying the fee required for this license, you do not become the owner of
the Licensed Materials, but are entitled to use the Licensed Materials according to the
terms of this agreement. You acknowledge that the Licensed Materials are not your
property and understand that giving away or selling copies of the Licensed Materials is
theft.

TERM

This license is effective until terminated. You may terminate this license by
destroying the Licensed Materials together with any backup copies that may have been
made. This license will also terminate if you fail to comply with any term or
conditions of this Agreement. You agree upon such termination to destroy the
Licensed Materials together with any copies which may have been made.

BACKUP AND TRANSFER

The Licensed Materials are copyrighted and contain proprietary information and trade
secrets of the Licenser. Unauthorized copying, modifying or reproducing of the
Licensed Materials, even if modified, merged or included with other software, is
expressly forbidden. You may make one (1) archival copy of the Licensed Materials
for the sole purpose of backing up the Licensed Materials. In no event does the limited
copying or reproduction permitted hereunder include the right to decompile,
disassemble or electronically transfer the Licensed Materials, or translate the Licensed
Materials into another language. You may sell your license rights in the software to
another party. If you sell your license rights in the Licensed Materials you must at the
same time transfer the documentation and the backup copy or destroy the backup copy.
You cannot sell your license rights in the Licensed Materials to another party unless
that party also agrees to the terms and conditions of this agreement.

EPSON RC+ 7.0 (Ver.7.0) User's Guide Rev.1 417



22. Software License Agreement

418

PROTECTION AND SECURITY

You agree not to deliver or otherwise make available the Licensed Materials or any
part thereof, including, without limitation, the object code, to any person other than the
Licenser or its employees, except for purposes specifically related to your use of the
Licensed Materials on one (1) CPU, without the prior written consent of the Licenser.
You agree to use your best efforts and take all reasonable steps to safeguard the
Licensed Materials to ensure that no unauthorized person shall have access thereto and
that no unauthorized copy, publication, disclosure or distribution thereof, in whole or
in part, in any form, shall be made. You recognize that the Licensed Materials contain
valuable confidential information and trade secrets.

LIMITED WARRANTY

The only warranty the Licenser makes to you in connection with this license to use the
Licensed Materials is that the media on which the Licensed Materials are recorded will
be replaced without charge, as long as the original diskette(s) are returned to the
licenser, with satisfactory proof of date of purchase, within ninety (90) days of
purchase. This warranty is limited to the Licensee and is not transferable. The
foregoing warranty does not extend to any Licensed Materials that have been damaged
as a result of accident, misuse or abuse.

EXCEPT FOR THE LIMITED WARRANTY DESCRIBED ABOVE, THESE
LICENSED MATERIALS ARE PROVIDED "AS IS". THE ENTIRE RISK AS TO
THE RESULTS AND PERFORMANCE OF THE LICENSED MATERIALS IS
ASSUMED BY YOU. THE LICENSER DOES NOT WARRANT, GUARANTEE
OR MAKE ANY REPRESENTATIONS REGARDING THE USE OF, OR THE
RESULTS OBTAINED WITH THE LICENSED MATERIALS IN TERMS OF
CORRECTNESS AND RELIABILITY OR LEGALITY. THE ABOVE IS THE
ONLY WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED.
INCLUDING, WITHOUT LIMITATION, LOSS OF PROFITS OR INABILITY TO
USE THE LICENSED MATERIALS, EVEN IF THE LICENSER OR SUCH OTHER
PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
YOU AGREE THAT YOUR EXCLUSIVE REMEDIES, AND THE LICENSER'S
OR SUCH OTHER PARTY'S ENTIRE LIABILITY WITH RESPECT TO THE
LICENSED MATERIALS SHALL BE AS SET FORTH HEREIN, AND IN NO
EVENT SHALL THE LICENSER'S OR SUCH OTHER PARTY'S LIABILITY FOR
ANY DAMAGES OR LOSS TO YOU OR ANY OTHER PARTY EXCEED THE
LICENSED FEE PAID FOR THE LICENSED MATERIALS.

ENTIRE AGREEMENT

This Agreement represents the entire agreement between Licenser and Licensee with
respect to the License and use of the Licensed Materials.

SEVERABILITY

If any provision or a portion of this agreement is determined to be invalid under any
applicable law, it shall be deemed omitted and the remaining provisions and partial
provisions of this agreement shall continue in full force and effect.

NOTICE

Any notice or other communication relating to this license agreement to be sent to the
Licenser must be mailed by certified mail to your distributor
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Appendix A: Automatic Processing of Project Import
Project for EPSON RC+ 6.*

When projects created in EPSON RC+ 6.* are imported, all project files are copied to the
new EPSON RC+ 7.0 project directory.

Project for EPSON RC+ 5.*

When projects created in EPSON RC+ 5.* are imported, all project files are copied to the

new EPSON RC+ 7.0 project directory. In addition, the following processes are executed
automatically:

- Point file update
- User Program Conversion

Point File Update

For EPSON RC+ 5.*, the .PTS files are updated automatically to the EPSON RC+
6.0 .PTS file version.

User Program Conversion

Project for EPSON RC+ 3.*/4.*

When projects created in EPSON RC+ 3.* / 4.* are imported, the following processes are
executed automatically:

- User program conversion

- Point file conversion

- I/0O label file conversion

- User error label file conversion

- Vision Guide conversion
User Program Conversion

The tables below show the syntax conversions from EPSON RC+ 3.* / 4.* to EPSON RC+

7.0.
Project Type EPSON RC+ 4.* EPSON RC+ 7.0
While Do While
Syntax Wend Loop
Trap...Call Trap...Xqt
Project Type EPSON RC+ 3.* EPSON RC+ 7.0
While Do While
Wend Loop
Trap...Call Trap...Xqt
On §, Off § MemOn, MemOff
Sw($ MemSw(
Sw $( MemSw(
Syntax In($ MemlIn(
In $( MemlIn(
Out$ MemOut
Xqt ! Xqt
Quit ! Quit
Resume ! Resume
Halt ! Halt
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Point File Conversion

For EPSON RC+ 3.*, the EPSON RC+ 7.0 *PTS files are generated automatically from
the .PNT files and corresponding .DEF files.

Project Type EPSON RC+ 3.* EPSON RC+ 7.0

Point File * PNT file (Point file) *PTS
* DEF file (Point label file)

For EPSON RC+ 4.*, the EPSON RC+ 7.0 *.PTS files are generated automatically from

the .PNT files.

Project Type

EPSON RC+4.*

EPSON RC+ 7.0

Point File

* PNT file (Point file)

* PTS

I/0 Label File Conversion

IOLabels.dat is generated automatically from the following three files.

Project Type EPSON RC+3.*/4.* EPSON RC+ 7.0
I/O Label File inplabel.txt IOLabels.dat
outlabel.txt
memlabel.txt

User Error Label File Conversion

Files are changed automatically as the user error numbers are changed.

Project Type

EPSON RC+ 3.* /4.

EPSON RC+ 7.0

User Error Label

30000 to 30999

8000 to 8999

User Error Label File

UserErrors.txt

UserErrors.dat

Vision GuideConversion

EPSON RC+ 3.*% / 4.* project vision files are updated to EPSON RC+ 7.0 format
automatically. Files related to sequence, objects, and calibration are all imported.
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Project Import for SPEL for Windows 2.*

When projects created in SPEL for Windows 2.* are imported, the following processes are
executed automatically.

- User program conversion - Global Preserve variable table conversion

- Point file conversion - Global variable conversion

- I/0O label file conversion - Local variable conversion

User Program Conversion

The table below shows the syntax conversions to EPSON RC+ 7.0.

Project Type SPEL for Windows 2.* EPSON RC+ 7.0

Syntax While Do While
Wend Loop
Trap n...Call Trap n...Xqt
On §, Off § MemOn, MemOff
Sw($ MemSw(
Sw $( MemSw(
In($ MemlIn(
In §( MemlIn(
Out $ MemOut
Xqt ! Xqt
Quit ! Quit
Resume ! Resume
Halt ! Halt
Palet Pallet
Print" Print "
Date$(0) Date$
Time$(0) Time$
JS(0) JS
TW(0) ™W
ZeroFlg(0) ZeroFlg
Entry Global
Config statement SetCom statement
Cooked Line deleted
SetRaw Line deleted
SelRB Line deleted
SelRB1 Line deleted
Extern Line deleted
End Quit All
GetDate d$ d$ = Date$
GetTime t$ t$ = Time$

Point File Conversion

EPSON RC+ 7.0 *.PTS files are generated automatically from the .PNT files and

corresponding .DEF files.

Project Type

SPEL for Windows 2.*

EPSON RC+ 7.0

Point File

* PNT file (Point file)
* DEF file (Point label)

* PTS

I/0 Label File Conversion

Converts the 1/0 labels automatically.

Project Type

SPEL for Windows 2.*

EPSON RC+ 6.0

I/0O Label File

ProjectName.JOL

IOLabels.dat
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Global Preserve Variable Table Conversion

Backup variable definitions created in the SPEL for Windows 2.* Project Menu are
converted into Global Preserve declaration statements in the first program file.
(Example)

If the SPEL for Windows 2.* project defines an integer backup variable called

13

s_iValue”, the following statement is generated in the first program of the project.

Global Preserve Integer s_iValue

Global Variable Conversion

Global variables (Entry / Extern) in SPEL for Windows 2.* projects are converted to
Global variables in EPSON RC+ 7.0.

Project Type SPEL for Windows 2.* EPSON RC+ 7.0

Global Variable (Command) | Entry / Extern command Global command

Local Variable Conversion

Local variables in SPEL for Windows 2.* functions can be used throughout the entire file
in which they are declared. These variables are converted to module variables or local
variables in EPSON RC+ 7.0, depending on their scope.

If the variable is used in only one function, it is converted to a local variable in that
function.

If the variable is used in more than one function, it is converted to a module variable.
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Appendix B: EPSON RC+ 7.0 Software

EPSON RC+ 7.0 can be used in the following operating systems.

Windows XP Professional Service Pack 3 (EPSON RC+ 5.0 Ver.5.2.0 SP3 or later)
Windows Vista Business Service Pack 2 (EPSON RC+ 5.0 Ver.5.3.1 or later)
Windows 7 Professional (EPSON RC+ 5.0 Ver.5.3.4 or later)

EPSON RC+ 7.0 Software Installation

The EPSON RC+ 7.0 software needs to be installed on your development PC.
(1) Insert the EPSON RC+ 7.0 Setup DVD in the DVD drive.

(2) If the previous version is installed, you will be asked to uninstall the previous version.

\?/ Are yOU sUre yOU want ta remove EPSON RC+ 7.07

After uninstalling, you will be prompted to restart the computer. Start the setup program again by
selecting [My Computer]-[Install DVD], or by re-inserting the DVD.

(3) The following dialog will be displayed. Click <Nest>.

EPSON

EXGEED YOUR VISION Welcome to the EPSON RC+ 7.0.0 Installation

l-‘ » The InstallShield Wizard will install EFSOMN RC+ 7.0.0 00
f \# wour cormputer. To continue, click Mest.

Cancel

(4) Enter your user name and company name and click <Next>.
EPSON RC-+ 7.0 Setup X

Customer Information
Pleaze enter your information.
EXCEED YOUR VISION

Please enter your name and the name of the compary for which you work.

User Mame:

|User Mame |

LCompany Mame:

|Enmpany Narne |

< Back H et > H Cancel
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(5) Select the drive where you want to install EPSON RC+ 7.0 and click <Next>.

The installation directory is called EpsonRC70. This cannot be changed.

EPSON RC+ 7.0 Setup

Choose Destination Location

Select dive where Setup wil install files
EXCEED YOUR VISION

Setup will install EPSOMN RC+ 7.0 in the following drive.
Toinstall to this drive, click Mext.
Toinstall to a different drive, select anather diive from the list.

*You can choose nat to install EPSOMN RC+ 7.0 by clicking Cancel to exit Setup.

Destination Drive

Dive:

[ < Back ”

Next

> ][ Cancel ]

X

(6) The dialog for selecting the options to be installed will be displayed. Check the options you want to

install and click <Next>.
EPSONRC+ 7.0 Setup

Select Options

Select the aptions pou want ta install.

to continue.
[ Install Gigk Camera Drivers
Manuals

Simulator Samples

Select _the options you want to install, clear the options you do not want to install. Click Mest

(]

EPSON'

EXCEED YOUR VISION

[ < Back ” Next >

][ Cancel ]

(7) The dialog to review the settings will be displayed. If you are s

EPSON RC+ 7.0 Setup

Start Copying Files

Fieview settings before copying files.

caopying files.

Current Settings:

Setup haz enough infarmation ta start copying the program files. If pou want ta review or
change any settings. click Back. If you are satisfied with the settings, click Mext to begin

(x]
EPSON

EXCEED YOUR VISION

Install RC+ Core System
Install Manuals
Install Simulator Samples

[ < Back ]l

Next >

|[ Cancel ]

atisfied with the settings, click <Next>.

(8) If required, install “Windows Installer” and “Microsoft .NET Framework 3.5 on your system. This

may take several minutes.
NOTE

Adobe Reader needs to be installed on your PC in order to view the EPSON RC+ 7.0 manuals. If the
installer cannot find Adobe Reader on your system, it will be installed at this time. Follow the

instructions in the Adobe installer. Do not restart the system after the Adobe Reader installation has

completed.

(9) After the installation has completed, restart your computer.

The EPSON RC+ 7.0 software installation is now completed.
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To install the service pack

If the following folder exists in the EPSON RC+7.0 setup DVD, the service pack is
available. The service pack is installed automatically at the EPSON RC+7.0 installation.

\EpsonRC\Service Packs

If you need to install the service pack separately, install it by double-clicking the latest
servicepack “erc***sp*.exe” in the folder. (***: RC+ version / *: service pack version)

For details of the service pack, refer to “readme*.txt”. (*: language)

EPSON RC+ 7.0 Software Update

Make sure that the EPSON RC + 7.0 is updated by a user with Administrator right.

Insert the EPSON RC+ 7.0 setup DVD into the DVD drive and follow the menu to update
the software.
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